TRISPECIFIC AND/OR TRIVALENT BINDING PROTEINS FOR PREVENTION
OR TREATMENT OF HIV INFECTION

CROSS REFERENCES TO RELATED APPLICATIONS

[0001] This application claims the priority benefit of U.S. Provisional Application
Serial No. 62/246,113, filed October 25, 2015, EP Application No. EP16305211.1, filed
February 24, 2016, U.S. Provisional Application Serial No. 62/322,029, filed April 13,
2016, and U.S. Provisional Application Serial No. 62/331,169, filed May 03, 2016, which

are incorporated herein by reference in their entirety.

[0002] This invention was created in the performance of a Cooperative Research and
Development Agreement (NIAID #2014-0038) with the National Institutes of Health, an
agency of the Department of Health and Human Services. The Government of the United

States has certain rights in this invention.
SUBMISSION OF SEQUENCE LISTING ON ASCII TEXT FILE

[0003] The content of the following submission on ASCII text file is incorporated
herein by reference in its entirety: a computer readable form (CRF) of the Sequence Listing

(file name: 183952027041SEQLIST.txt, date recorded: October 19, 2016, size: 1,064 KB).

FIELD OF THE INVENTION

[0004] The disclosure relates to trispecific and/or trivalent binding proteins comprising
four polypeptide chains that form three antigen binding sites that specifically bind one or
more HIV target proteins, wherein a first pair of polypeptides forming the binding protein
possess dual variable domains having a cross-over orientation and wherein a second pair of
polypeptides forming the binding protein possess a single variable domain. The disclosure
also relates to methods for making trispecific and/or trivalent binding proteins and uses of

such binding proteins for treating and/or preventing HIV/AIDS.

BACKGROUND

[0005] One of the challenges in treating HIV/AIDS with neutralizing antibodies is
potential breakthrough infection due to the high mutation rate of HIV-1 viruses.

Additionally, virological events in the early weeks following HIV-1 transmission set the
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stage for lifelong chronic infection that remains incurable with currently available
combination antiretroviral therapy (cART). This is due, at least in part, to the early
establishment of viral reservoirs, including latently infected cells, which persist despite
cART, leading to recrudescent infection when treatment is interrupted. Newly discovered
anti-HIV-1 neutralizing antibodies with improved breadth and potency may provide more
options for HIV/AIDS treatment and prevention; however, breakthrough infection remains

a major issue in the field.

BRIEF SUMMARY

[0006] In one embodiment, the disclosure provides a binding protein comprising four
polypeptide chains that form three antigen binding sites that specifically bind one or more
HIV target proteins, wherein a first polypeptide chain comprises a structure represented by
the formula:
Vio- Li-Vii- L-Cp [1];
a second polypeptide chain comprises a structure represented by the formula:
Vui- L-Vie- Li-Cuy (11];
a third polypeptide chain comprises a structure represented by the formula:
Vuz-Chi (1];
and a fourth polypeptide chain comprises a structure represented by the formula:
Vi3-Co IV
wherein
V1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vi is a first immunoglobulin heavy chain variable domain;
Vi is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpy 1s an immunoglobulin Cy; heavy chain constant domain; and
L, L,, L;, and L, are amino acid linkers;
and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-

over light chain-heavy chain pair.



[0007] In some embodiments, the second polypeptide chain further comprises an Fc
region linked to Cyj, the Fc region comprising an immunoglobulin hinge region and Cy,
and Cyz immunoglobulin heavy chain constant domains. In some embodiments, the third
polypeptide chain further comprises an Fc region linked to Cy;, the Fc region comprising an
immunoglobulin hinge region and Cy; and Cyz immunoglobulin heavy chain constant
domains. In some embodiments, the second polypeptide chain further comprises a first Fc
region linked to Cyy, the first Fc region comprising an immunoglobulin hinge region and
Cuz and Cyz immunoglobulin heavy chain constant domains, wherein the first Fc region
comprises amino acid substitutions at positions corresponding to positions 354 and 366 of
human IgG1 according to EU Index, wherein the amino acid substitutions are S354C and
T366W; and wherein the third polypeptide chain further comprises a second Fc region
linked to Cyj, the second Fc region comprising an immunoglobulin hinge region and Cyp,
and Cys immunoglobulin heavy chain constant domains, wherein the second Fc region
comprises amino acid substitutions at positions corresponding to positions 349, 366, 368,
and 407 of human IgG1 according to EU Index, wherein the amino acid substitutions are
Y349C, T366S, L368A, and Y407V. In some embodiments, the second polypeptide chain
further comprises a first Fc region linked to Cyj, the first Fc region comprising an
immunoglobulin hinge region and Cy, and Cys immunoglobulin heavy chain constant
domains, wherein the first Fc region comprises amino acid substitutions at positions
corresponding to positions 349, 366, 368, and 407 of human IgG1 according to EU Index,
wherein the amino acid substitutions are Y349C, T366S, L368A, and Y407V ; and wherein
the third polypeptide chain further comprises a second Fc region linked to Cy;, the second
Fc region comprising an immunoglobulin hinge region and Cy, and Cys immunoglobulin
heavy chain constant domains, wherein the second Fc region comprises amino acid
substitutions at positions corresponding to positions 354 and 366 of human IgG1 according
to EU Index, wherein the amino acid substitutions are S354C and T366W. In some
embodiments, the second polypeptide chain further comprises a first Fc region linked to
Chi, the first Fc region comprising an immunoglobulin hinge region and Cy, and Cys
immunoglobulin heavy chain constant domains, and wherein the third polypeptide chain
further comprises a second Fc region linked to Cyj, the second Fc region comprising an
immunoglobulin hinge region and Cy, and Cys immunoglobulin heavy chain constant

domains; wherein the first and second Fc regions comprise amino acid substitutions at



positions corresponding to positions 428 and 434 of human IgG1 according to EU Index,
wherein the amino acid substitutions are M428L and N434S.
[0008] In one embodiment, the disclosure provides a binding protein comprising four
polypeptide chains that form three antigen binding sites that specifically bind one or more
HIV target proteins, wherein a first polypeptide chain comprises a structure represented by
the formula:
Vio- Li-Vi- L-CL (1
and a second polypeptide chain comprises a structure represented by the formula:
Vhi- L3-Vip- Ls-Cyi-hinge-Cip-Chz (1I]
and a third polypeptide chain comprises a structure represented by the formula:
Viu3-Cui-hinge-Cipp-Chs (1]
and a fourth polypeptide chain comprises a structure represented by the formula:
Vis-CL [1V]
wherein:
VL1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vi is a first immunoglobulin heavy chain variable domain;
V2 is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpyi is an immunoglobulin Cy; heavy chain constant domain;
Ciz is an immunoglobulin Cy; heavy chain constant domain;
Cps 1s an immunoglobulin Cy3 heavy chain constant domain;
hinge is an immunoglobulin hinge region connecting the Cy; and Cy, domains; and
L;, L,, L3 and L4 are amino acid linkers;
and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-
over light chain-heavy chain pair.
[0009] In some embodiments, the Cy3 domain of the second polypeptide chain
comprises amino acid substitutions at positions corresponding to positions 354 and 366 of
human IgG1 according to EU Index, wherein the amino acid substitutions are S354C and
T366W; and wherein the Cy; domain of the third polypeptide chain comprises amino acid

substitutions at positions corresponding to positions 349, 366, 368, and 407 of human IgG1



according to EU Index, wherein the amino acid substitutions are Y349C, T366S, L368A,
and Y407V. In some embodiments, the Cys domain of the second polypeptide chain
comprises amino acid substitutions at positions corresponding to positions 349, 366, 368,
and 407 of human IgG1 according to EU Index, wherein the amino acid substitutions are
Y349C, T366S, L368A, and Y407V; and wherein the Cy3 domain of the third polypeptide
chain comprises amino acid substitutions at positions corresponding to positions 354 and
366 of human IgG1 according to EU Index, wherein the amino acid substitutions are S354C
and T366W. In some embodiments, the Cy; domains of the second and the third
polypeptide chains both comprise amino acid substitutions at positions corresponding to
positions 428 and 434 of human IgG1 according to EU Index, wherein the amino acid
substitutions are M428L and N4348S.

[0010] In some embodiments, the one or more HIV target protein is selected from the
group consisting of glycoprotein 120, glycoprotein 41 and glycoprotein 160. In some
embodiments, the binding protein is trispecific and capable of specifically binding three
different epitopes on a single HIV target protein. In some embodiments, the binding
protein is trispecific and capable of specifically binding two different epitopes on a first
HIV target protein, and one epitope on a second HIV target protein, wherein the first and
second HIV target proteins are different. In some embodiments, the binding protein is
trispecific and capable of specifically binding three different antigen targets. In some
embodiments, the binding protein is capable of inhibiting the function of one or more HIV
target proteins. In some embodiments, Vi; comprises a CDR-L1, CDR-L2, and CDR-L3
comprising a sequence as set forth in SEQ ID NOs: 266, 267, and 268, respectively; a
sequence as set forth in SEQ ID NOs: 269, 270, and 271, respectively; a sequence as set
forth in SEQ ID NOs: 500, 501, and 274, respectively; a sequence as set forth in SEQ ID
NOs: 275, 276, and 277, respectively; a sequence as set forth in SEQ ID NOs: 281, 282,
and 283, respectively; or a sequence as set forth in SEQ ID NOs: 278, 279, and 280,
respectively. In some embodiments, Vi ; comprises a CDR-L1, CDR-L2, and CDR-L3 of a
light chain variable domain comprising a sequence selected from the group consisting of
SEQ ID NOs: 512, 513, 514, 515,516, 517, 518, 519, 520, and 521. In some embodiments,
VL1 comprises a light chain variable domain comprising a sequence selected from the group
consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520, and 521. In some
embodiments, Vi, comprises a CDR-L1, CDR-L2, and CDR-L3 comprising a sequence as
set forth in SEQ ID NOs: 266, 267, and 268, respectively; a sequence as set forth in SEQ



ID NOs: 269, 270, and 271, respectively; a sequence as set forth in SEQ ID NOs: 500, 501,
and 274, respectively; a sequence as set forth in SEQ ID NOs: 275, 276, and 277,
respectively; a sequence as set forth in SEQ ID NOs: 281, 282, and 283, respectively; or a
sequence as set forth in SEQ ID NOs: 278, 279, and 280, respectively. In some
embodiments, Vi, comprises a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable
domain comprising a sequence selected from the group consisting of SEQ ID NOs: 512,
513,514, 515,516,517, 518, 519, 520, and 521. In some embodiments, Vi, comprises a
light chain variable domain comprising a sequence selected from the group consisting of
SEQ ID NOs: 512, 513, 514, 515,516, 517, 518, 519, 520, and 521. In some embodiments,
V13 comprises a CDR-L1, CDR-L2, and CDR-L3 comprising a sequence as set forth in
SEQ ID NOs: 266, 267, and 268, respectively; a sequence as set forth in SEQ ID NOs: 269,
270, and 271, respectively; a sequence as set forth in SEQ ID NOs: 500, 501, and 274,
respectively; a sequence as set forth in SEQ ID NOs: 275, 276, and 277, respectively; a
sequence as set forth in SEQ ID NOs: 281, 282, and 283, respectively; or a sequence as set
forth in SEQ ID NOs: 278, 279, and 280, respectively. In some embodiments, V3
comprises a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain comprising a
sequence selected from the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517,
518, 519, 520, and 521. In some embodiments, Vi3 comprises a light chain variable
domain comprising a sequence selected from the group consisting of SEQ ID NOs: 512,
513,514,515, 516,517, 518, 519, 520, and 521. In some embodiments, Vy; comprises a
CDR-H1, CDR-H2, and CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248,
497, and 250, respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253,
respectively; a sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set
forth in SEQ ID NOs: 257, 258, and 259, respectively; a sequence as set forth in SEQ ID
NOs: 263, 264, and 265, respectively; or a sequence as set forth in SEQ ID NOs: 499, 261,
and 262, respectively. In some embodiments, Vy; comprises a CDR-H1, CDR-H2, and
CDR-H3 of a heavy chain variable domain comprising a sequence selected from the group
consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507, and 508. In some embodiments,
Vi1 comprises a heavy chain variable domain comprising a sequence selected from the
group consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507, and 508. In some
embodiments, Vi, comprises a CDR-H1, CDR-H2, and CDR-H3 comprising a sequence as
set forth in SEQ ID NOs: 248, 497, and 250, respectively; a sequence as set forth in SEQ



ID NOs: 251, 252, and 253, respectively; a sequence as set forth in SEQ ID NOs: 254, 255,
and 256, respectively; a sequence as set forth in SEQ ID NOs: 254, 255, and 498,
respectively; a sequence as set forth in SEQ ID NOs: 257, 258, and 259, respectively; a
sequence as set forth in SEQ ID NOs: 263, 264, and 265, respectively; or a sequence as set
forth in SEQ ID NOs: 499, 261, and 262, respectively. In some embodiments, Vi,
comprises a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising
a sequence selected from the group consisting of SEQ ID NOs: 502, 503, 504, 505, 506,
507, and 508. In some embodiments, Vi, comprises a heavy chain variable domain
comprising a sequence selected from the group consisting of SEQ ID NOs: 502, 503, 504,
505, 506, 507, and 508. In some embodiments, Vg3 comprises a CDR-H1, CDR-H2, and
CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248, 497, and 250,
respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a sequence as set
forth in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set forth in SEQ ID
NOs: 257, 258, and 259, respectively; a sequence as set forth in SEQ ID NOs: 263, 264,
and 265, respectively; or a sequence as set forth in SEQ ID NOs: 499, 261, and 262,
respectively. In some embodiments, Vg3 comprises a CDR-H1, CDR-H2, and CDR-H3 of
a heavy chain variable domain comprising a sequence selected from the group consisting of
SEQ ID NOs: 502, 503, 504, 505, 506, 507, and 508. In some embodiments, V3
comprises a heavy chain variable domain comprising a sequence selected from the group
consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507, and 508. In some embodiments,
VL1 comprises a CDR-L1 comprising the sequence of SEQ ID NO: 500, a CDR-L2
comprising the sequence of SEQ ID NO: 501, and a CDR-L3 comprising the sequence of
SEQ ID NO: 274; Vi, comprises a CDR-L1 comprising the sequence of SEQ ID NO: 275,
a CDR-L2 comprising the sequence of SEQ ID NO: 276, and a CDR-L3 comprising the
sequence of SEQ ID NO: 277; V13 comprises a CDR-L1 comprising the sequence of SEQ
ID NO: 266, a CDR-L2 comprising the sequence of SEQ ID NO: 267, and a CDR-L3
comprising the sequence of SEQ ID NO: 268; Vy; comprises a CDR-H1 comprising the
sequence of SEQ ID NO: 254, a CDR-H2 comprising the sequence of SEQ ID NO: 255,
and a CDR-H3 comprising the sequence of SEQ ID NO: 256; Vi, comprises a CDR-H1
comprising the sequence of SEQ ID NO: 257, a CDR-H2 comprising the sequence of SEQ
ID NO: 258, and a CDR-H3 comprising the sequence of SEQ ID NO: 259; and V3
comprises a CDR-H1 comprising the sequence of SEQ ID NO: 248, a CDR-H2 comprising



the sequence of SEQ ID NO: 497, and a CDR-H3 comprising the sequence of SEQ ID NO:
250. In some embodiments, Vi ; comprises a CDR-L1, CDR-L2, and CDR-L3 of a light
chain variable domain comprising the light chain variable domain sequence of SEQ ID NO:
518; Vi, comprises a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain
comprising the light chain variable domain sequence of SEQ ID NO: 519; Vi3 comprises a
CDR-LI1, CDR-L2, and CDR-L3 of a light chain variable domain comprising the light
chain variable domain sequence of SEQ ID NO: 512; Vy; comprises a CDR-H1, CDR-H2,
and CDR-H3 of a heavy chain variable domain comprising the heavy chain variable domain
sequence of SEQ ID NO: 504; Vi, comprises a CDR-H1, CDR-H2, and CDR-H3 of a
heavy chain variable domain comprising the heavy chain variable domain sequence of SEQ
ID NO: 506; and Vg3 comprises a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain
variable domain comprising the heavy chain variable domain sequence of SEQ ID NO: 502.
In some embodiments, Vi comprises a light chain variable domain comprising the
sequence of SEQ ID NO: 518; V1, comprises a light chain variable domain comprising the
sequence of SEQ ID NO: 519; V13 comprises a light chain variable domain comprising the
sequence of SEQ ID NO: 512; Vy; comprises a heavy chain variable domain comprising
the sequence of SEQ ID NO: 504; Vi, comprises a heavy chain variable domain
comprising the sequence of SEQ ID NO: 506; and V3 comprises a heavy chain variable
domain comprising the sequence of SEQ ID NO: 502. In some embodiments, Vy
comprises a CDR-L1 comprising the sequence of SEQ ID NO: 500, a CDR-L2 comprising
the sequence of SEQ ID NO: 501, and a CDR-L3 comprising the sequence of SEQ ID NO:
274; Vi, comprises a CDR-L1 comprising the sequence of SEQ ID NO: 275, a CDR-L2
comprising the sequence of SEQ ID NO: 276, and a CDR-L3 comprising the sequence of
SEQ ID NO: 277; Vi3 comprises a CDR-L1 comprising the sequence of SEQ ID NO: 269,
a CDR-L2 comprising the sequence of SEQ ID NO: 270, and a CDR-L3 comprising the
sequence of SEQ ID NO: 271; Vy; comprises a CDR-H1 comprising the sequence of SEQ
ID NO: 254, a CDR-H2 comprising the sequence of SEQ ID NO: 255, and a CDR-H3
comprising the sequence of SEQ ID NO: 256; Vi, comprises a CDR-H1 comprising the
sequence of SEQ ID NO: 257, a CDR-H2 comprising the sequence of SEQ ID NO: 258,
and a CDR-H3 comprising the sequence of SEQ ID NO: 259; and Vy3; comprises a CDR-
H1 comprising the sequence of SEQ ID NO: 251, a CDR-H2 comprising the sequence of
SEQ ID NO: 252, and a CDR-H3 comprising the sequence of SEQ ID NO: 253. In some
embodiments, Vi comprises a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable



domain comprising the light chain variable domain sequence of SEQ ID NO: 518; Vi,
comprises a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain comprising
the light chain variable domain sequence of SEQ ID NO: 519; V3 comprises a CDR-L1,
CDR-L2, and CDR-L3 of a light chain variable domain comprising the light chain variable
domain sequence of SEQ ID NO: 513; Vg, comprises a CDR-H1, CDR-H2, and CDR-H3
of a heavy chain variable domain comprising the heavy chain variable domain sequence of
SEQ ID NO: 504; Vi, comprises a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain
variable domain comprising the heavy chain variable domain sequence of SEQ ID NO:
506; and Vy3 comprises a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable
domain comprising the heavy chain variable domain sequence of SEQ ID NO: 503. In
some embodiments, Vi ; comprises a light chain variable domain comprising the sequence
of SEQ ID NO: 518; Vi, comprises a light chain variable domain comprising the sequence
of SEQ ID NO: 519; V13 comprises a light chain variable domain comprising the sequence
of SEQ ID NO: 513; Vy; comprises a heavy chain variable domain comprising the
sequence of SEQ ID NO: 504; Vi, comprises a heavy chain variable domain comprising
the sequence of SEQ ID NO: 506; and Vg3 comprises a heavy chain variable domain
comprising the sequence of SEQ ID NO: 503. In some embodiments, Vi comprises a
CDR-LI1 comprising the sequence of SEQ ID NO: 275, a CDR-L2 comprising the sequence
of SEQ ID NO: 276, and a CDR-L3 comprising the sequence of SEQ ID NO: 277; Vi,
comprises a CDR-L1 comprising the sequence of SEQ ID NO: 500, a CDR-L2 comprising
the sequence of SEQ ID NO: 501, and a CDR-L3 comprising the sequence of SEQ ID NO:
274; Vi3 comprises a CDR-L1 comprising the sequence of SEQ ID NO: 269, a CDR-L2
comprising the sequence of SEQ ID NO: 270, and a CDR-L3 comprising the sequence of
SEQ ID NO: 271; Vy; comprises a CDR-H1 comprising the sequence of SEQ ID NO: 257,
a CDR-H2 comprising the sequence of SEQ ID NO: 258, and a CDR-H3 comprising the
sequence of SEQ ID NO: 259; Vi, comprises a CDR-H1 comprising the sequence of SEQ
ID NO: 254, a CDR-H2 comprising the sequence of SEQ ID NO: 255, and a CDR-H3
comprising the sequence of SEQ ID NO: 256; and Vy3 comprises a CDR-H1 comprising
the sequence of SEQ ID NO: 251, a CDR-H2 comprising the sequence of SEQ ID NO: 252,
and a CDR-H3 comprising the sequence of SEQ ID NO: 253. In some embodiments, Vi,
comprises a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain comprising
the light chain variable domain sequence of SEQ ID NO: 519; Vi, comprises a CDR-L1,
CDR-L2, and CDR-L3 of a light chain variable domain comprising the light chain variable



domain sequence of SEQ ID NO: 518; Vi3 comprises a CDR-L1, CDR-L2, and CDR-L3 of
a light chain variable domain comprising the light chain variable domain sequence of SEQ
ID NO: 513; Vy; comprises a CDR-HI1, CDR-H2, and CDR-H3 of a heavy chain variable
domain comprising the heavy chain variable domain sequence of SEQ ID NO: 506; Vi,
comprises a CDR-HI1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising
the heavy chain variable domain sequence of SEQ ID NO: 504; and Vg3 comprises a CDR-
H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising the heavy chain
variable domain sequence of SEQ ID NO: 503. In some embodiments, Vi; comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 519; Vi, comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 518; Vi3 comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 513; Vy; comprises a
heavy chain variable domain comprising the sequence of SEQ ID NO: 506; Vi, comprises
a heavy chain variable domain comprising the sequence of SEQ ID NO: 504; and V3
comprises a heavy chain variable domain comprising the sequence of SEQ ID NO: 503. In
some embodiments, at least one of L;, Ly, L3, or Ly is independently 0 amino acids in
length. In some embodiments, L, L,, L3, or L4 are each independently at least one amino
acid in length. In some embodiments, L; comprises Asp-Lys-Thr-His-Thr (SEQ ID NO:
525).

[0011] In one embodiment, the disclosure provides a binding protein comprising four
polypeptide chains that form three antigen binding sites, wherein a first polypeptide chain

comprises a structure represented by the formula:

Vio- Li-Vii- L-CL (1

and a second polypeptide chain comprises a structure represented by the formula:
Vui- Ls-Via- Li-Cuy (1]

and a third polypeptide chain comprises a structure represented by the formula:
Vu3-Cui (1]

and a fourth polypeptide chain comprises a structure represented by the formula:
Vis-CL [IV]

wherein:

V1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;

Vy is a first immunoglobulin heavy chain variable domain;
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Vi is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cp 1s the immunoglobulin Cy; heavy chain constant domain; and
L,;, L,, L;, and L, are amino acid linkers;
wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair;
wherein:

(a) VL1, V12 and Vi3 are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 2, 4, 10, 12, 18, 20, 26, 28, 34, 36, 42,
44,50, 52, 58, 60, 66, 68, 74, 76, 82, 84, 90, 92, 98, 100, 106, 108, 114, 116, 122, 124, 130,
132, 138, 140, 146, 148, 154, 156, 162, 164, 170, 172, 178, 180, 186, 188, 194, 196, 202,
204, 210,212, 218, 220, 226, 228, 233, 235, 241, 243; or

(b) VL1, V12 and Vi3 each independently comprise light chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs:266-283; and
wherein:

(a) Vui, Vi, and Vys are each independently a variable domain derived from an
amino acid sequence as set forth in any one of SEQ ID NOs: 1, 3,9, 11, 17, 10, 25, 27, 33,
35,41, 43,49, 51,57, 59, 65, 67,73, 75, 81, 83, 89, 91, 97, 99, 105, 107, 113, 115, 121, 123,
129, 131, 137, 139, 145, 147, 153, 155, 161, 163, 169, 171, 177, 179, 185, 187, 193, 195,
201, 203, 209, 211, 217, 219, 225, 227, 232, 234, 240, 242; or

(b) Vui1, Vi, and Vg3 each independently comprise heavy chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 248-265.
[0012] In some embodiments, the second polypeptide chain further comprises an Fc
region linked to Cyj, the Fc region comprising an immunoglobulin hinge region and Cy;
and Cys immunoglobulin heavy chain constant domains. In some embodiments, the third
polypeptide chain further comprises an Fc region linked to Cy;, the Fc region comprising an
immunoglobulin hinge region and Cy, and Cyz immunoglobulin heavy chain constant
domains. In some embodiments, the second polypeptide chain further comprises a first Fc
region linked to Cyj, the first Fc region comprising an immunoglobulin hinge region and

Ciz and Cyz immunoglobulin heavy chain constant domains, wherein the first Fc region
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comprises amino acid substitutions at positions corresponding to positions 354 and 366 of
human IgG1 according to EU Index, wherein the amino acid substitutions are S354C and
T366W; and wherein the third polypeptide chain further comprises a second Fc region
linked to Cyj, the second Fc region comprising an immunoglobulin hinge region and Cyp
and Cys immunoglobulin heavy chain constant domains, wherein the second Fc region
comprises amino acid substitutions at positions corresponding to positions 349, 366, 368,
and 407 of human IgG1 according to EU Index, wherein the amino acid substitutions are
Y349C, T366S, L368A, and Y407V. In some embodiments, the second polypeptide chain
further comprises a first Fc region linked to Cyj, the first Fc region comprising an
immunoglobulin hinge region and Cy; and Cys immunoglobulin heavy chain constant
domains, wherein the first Fc region comprises amino acid substitutions at positions
corresponding to positions 349, 366, 368, and 407 of human IgG1 according to EU Index,
wherein the amino acid substitutions are Y349C, T366S, L368A, and Y407V, and wherein
the third polypeptide chain further comprises a second Fc region linked to Cy;, the second
Fc region comprising an immunoglobulin hinge region and Cy, and Cys immunoglobulin
heavy chain constant domains, wherein the second Fc region comprises amino acid
substitutions at positions corresponding to positions 354 and 366 of human IgG1 according
to EU Index, wherein the amino acid substitutions are S354C and T366W. In some
embodiments, the second polypeptide chain further comprises a first Fc region linked to
Chi, the first Fc region comprising an immunoglobulin hinge region and Cy, and Cys
immunoglobulin heavy chain constant domains, and wherein the third polypeptide chain
further comprises a second Fc region linked to Cyj, the second Fc region comprising an
immunoglobulin hinge region and Cy, and Cys immunoglobulin heavy chain constant
domains; wherein the first and second Fc regions comprise amino acid substitutions at
positions corresponding to positions 428 and 434 of human IgG1 according to EU Index,
wherein the amino acid substitutions are M428L and N434S.
[0013] In one embodiment, the disclosure provides a binding protein comprising four
polypeptide chains that form three antigen binding sites, wherein a first polypeptide chain
comprises a structure represented by the formula:

Viz- Li-Vii- Lx-Co (1]
and a second polypeptide chain comprises a structure represented by the formula:

Vhi- L3-Vip- Ly-Cyi-hinge-Ciip-Chiz (1I]

and a third polypeptide chain comprises a structure represented by the formula:
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Viu3- Ci-hinge-Cyp-Cys [TII]

and a fourth polypeptide chain comprises a structure represented by the formula:
Vis-CL [1V]

wherein:

V1 is a first immunoglobulin light chain variable domain;

V1, is a second immunoglobulin light chain variable domain;

V13 is a third immunoglobulin light chain variable domain;

Vy is a first immunoglobulin heavy chain variable domain;

Vi is a second immunoglobulin heavy chain variable domain;

Vy3 is a third immunoglobulin heavy chain variable domain;

CL is an immunoglobulin light chain constant domain;

Cp is the immunoglobulin Cy; heavy chain constant domain;

Ciz 1s an immunoglobulin Cy; heavy chain constant domain;

Cpys is an immunoglobulin Cys; heavy chain constant domain;

hinge is an immunoglobulin hinge region connecting the Cy; and Cy, domains; and

Ly, L,, L3, and L4 are amino acid linkers;

wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over

light chain-heavy chain pair;

wherein:

(a) VL1, V12 and Vi3 are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 2, 4, 10, 12, 18, 20, 26, 28, 34, 36,
42, 44, 50, 52, 58, 60, 66, 68, 74, 76, 82, 84, 90, 92, 98, 100, 106, 108, 114, 116, 122, 124,
130, 132, 138, 140, 146, 148, 154, 156, 162, 164, 170, 172, 178, 180, 186, 188, 194, 196,
202, 204, 210,212, 218, 220, 226, 228, 233, 235, 241, 243; or

(b) Vo1, Vi and Vi3 each independently comprise light chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs:266-283; and
wherein:

(a) Va1, Vi, and Vy3 are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 1, 3,9, 11, 17, 10, 25, 27, 33, 35, 41,
43, 49, 51, 57, 59, 65, 67, 73, 75, 81, 83, 89, 91, 97, 99, 105, 107, 113, 115, 121, 123, 129,
131, 137, 139, 145, 147, 153, 155, 161, 163, 169, 171, 177, 179, 185, 187, 193, 195, 201,
203, 209, 211, 217, 219, 225, 227, 232, 234, 240, 242; or
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(b) Va1, Vi, and V3 each independently comprise heavy chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 248-265.

[0014] In some embodiments, the Cy3 domain of the second polypeptide chain
comprises amino acid substitutions at positions corresponding to positions 354 and 366 of
human IgG1 according to EU Index, wherein the amino acid substitutions are S354C and
T366W; and wherein the Cy; domain of the third polypeptide chain comprises amino acid
substitutions at positions corresponding to positions 349, 366, 368, and 407 of human IgG1
according to EU Index, wherein the amino acid substitutions are Y349C, T366S, L368A,
and Y407V. In some embodiments, the Cys domain of the second polypeptide chain
comprises amino acid substitutions at positions corresponding to positions 349, 366, 368,
and 407 of human IgG1 according to EU Index, wherein the amino acid substitutions are
Y349C, T366S, L368A, and Y407V; and wherein the Cy3 domain of the third polypeptide
chain comprises amino acid substitutions at positions corresponding to positions 354 and
366 of human IgG1 according to EU Index, wherein the amino acid substitutions are S354C
and T366W. In some embodiments, the Cy3; domains of the second and the third
polypeptide chains both comprise amino acid substitutions at positions corresponding to
positions 428 and 434 of human IgG1 according to EU Index, wherein the amino acid
substitutions are M428L and N4348S.
[0015] In some embodiments, at least one of L, L,, L3, or L4 is independently O amino
acids in length. In some embodiments, L;, L, L3, or L4 are each independently at least one
amino acid in length. In some embodiments, L; comprises Asp-Lys-Thr-His-Thr (SEQ ID
NO: 525).
[0016] In one embodiment, the disclosure provides a trispecific and/or trivalent binding
protein comprising four polypeptide chains that form three antigen binding sites that
specifically bind three different HIV target proteins, wherein a first polypeptide chain has a
structure represented by the formula:

Vi2-Li-Vi-Lr-C (1]
and a second polypeptide chain has a structure represented by the formula:

Vui-Ls-Vip-Ls-Ch (1]
and a third polypeptide chain has a structure represented by the formula:

Vus-Chi (1]

and a fourth polypeptide chain has a structure represented by the formula:

14



Vi-CL [IV]
wherein:
VL1 is a first immunoglobulin light chain variable domain;
V12 is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vi is a first immunoglobulin heavy chain variable domain;
V2 is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpj is the immunoglobulin Cy; heavy chain constant domain; and
L;, L,, L3 and L4 are amino acid linkers;
and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-
over light chain-heavy chain pair.
[0017] In one embodiment, the disclosure provides a binding protein comprising four
polypeptide chains that form three antigen binding sites, wherein a first polypeptide chain
has a structure represented by the formula:
Vi-Li-V0L-Cp (1]
and a second polypeptide chain has a structure represented by the formula:
Vui-L3-Vip-Ls-Chy (1]
and a third polypeptide chain has a structure represented by the formula:
Vhs- Cui [II1]
and a fourth polypeptide chain has a structure represented by the formula:
Vis-CL [1V]
wherein:
V1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vy is a first immunoglobulin heavy chain variable domain;
Vi is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpj is the immunoglobulin Cy; heavy chain constant domain; and

Ly, L,, L3, and L4 are amino acid linkers;
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wherein the polypeptide of formula I and the polypeptide of formula II form a cross-
over light chain-heavy chain pair;

wherein:

(a) VL1, Viz and Vi3 are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 2, 4, 10, 12, 18, 20, 26, 28, 34, 36, 42,
44, 50, 52, 58, 60, 66, 68, 74, 76, 82, 84, 90, 92, 98, 100, 106, 108, 114, 116, 122, 124, 130,
132, 138, 140, 146, 148, 154, 156, 162, 164, 170, 172, 178, 180, 186, 188, 194, 196, 202,
204,210,212, 218, 220, 226, 228, 233, 235, 241, 243; or

(b) VL1, Vi» and Vi3 each independently comprise light chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs:266-283; and

wherein:
(a) Vui, Vi, and Vy3 are each independently a variable domain derived from an amino acid
sequence as set forth in any one of SEQ ID NOs: 1, 3,9, 11, 17, 10, 25, 27, 33, 35, 41, 43, 49,
51, 57,59, 65, 67,73, 75, 81, 83, 89, 91, 97, 99, 105, 107, 113, 115, 121, 123, 129, 131, 137,
139, 145, 147, 153, 155, 161, 163, 169, 171, 177, 179, 185, 187, 193, 195, 201, 203, 209,
211,217, 219, 225, 227, 232, 234, 240, 242; or
(b) Vui, Vi, and Vs each independently comprise heavy chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 248-265.
[0018] In another embodiment, the disclosure provides a binding protein comprising a
first polypeptide chain, a second polypeptide chain, a third polypeptide chain and a fourth
polypeptide chain wherein:

(a) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 4 or
an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID
NO: 4; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO: 3 or
an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID
NO: 3; the third polypeptide chain comprises the amino acid sequence of SEQ ID NO: 1 or
an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID
NO: 1; and the fourth polypeptide chain comprises the amino acid sequence of SEQ ID NO: 2
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ

ID NO: 2;
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(b) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 12
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 12; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
11 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 11; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 9 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 9; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 10 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 10;

(c) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 20
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 20; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
19 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 19; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 17 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 17; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 18 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 18;

(d) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 28
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 28; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
27 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 27; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 25 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 25; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 26 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 26;

(e) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 36
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 36; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
35 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 35; the third polypeptide chain comprises the amino acid sequence of SEQ ID

NO: 33 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
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SEQ ID NO: 33; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 34 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 34;

(f) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 44
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 44; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
43 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 43; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 41 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 41; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 42 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 42;

(g) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 52
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 52; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
51 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 51; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 49 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 49; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 50 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 50;

(h) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 60
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 60; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
59 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 59; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 57 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 57; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 58 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 58;

(1) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 68
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ

ID NO: 68; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
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67 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 67; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 65 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 65; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 66 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 66;

(j) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 76
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 76; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
75 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 75; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 73 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 73; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 74 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 74;

(k) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 84
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 84; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
83 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 83; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 81 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 81; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 82 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 82;

(1) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 92
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO:92; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
91 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 91; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 89 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 89; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 90 or an amino acid sequence that is at least 95% identical to the amino acid

sequence of SEQ ID NO: 90;
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(m) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
100 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 100; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 99 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 99; the third polypeptide chain comprises the amino acid sequence
of SEQ ID NO: 97 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 97; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 98 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 98;

(n) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 108 or an
amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID NO:
108; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO: 107 or
an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID
NO: 107; the third polypeptide chain comprises the amino acid sequence of SEQ ID NO: 105
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 105; and the fourth polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 106 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 106;

(o) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
116 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 116; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 115 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 115; the third polypeptide chain comprises the amino acid sequence
of SEQ ID NO: 113 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 113; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 114 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 114;

(p) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 124
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 124; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 123 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 123; the third polypeptide chain comprises the amino acid sequence of SEQ

ID NO: 121 or an amino acid sequence that is at least 95% identical to the amino acid
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sequence of SEQ ID NO: 121; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 122 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 122;

(q) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 132
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 132; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 131 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 131; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 129 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 129; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 130 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 130;

(r) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 140
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 140; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 139 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 139; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 137 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 137; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 138 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 138;

(s) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 148
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 148; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 147 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 147; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 145 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 145; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 146 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 146;

(t) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 156
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ

ID NO: 156; the second polypeptide chain comprises the amino acid sequence of SEQ ID
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NO: 155 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 155; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 153 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 153; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 154 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 154;

(u) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 164
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 164; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 163 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 163; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 161 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 161; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 162 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 162;

(v) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 172
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 172; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 171 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 171; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 169 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 169; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 170 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 170;

(w) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
180 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 180; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 179 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 179; the third polypeptide chain comprises the amino acid sequence
of SEQ ID NO: 177 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 177; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 178 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 178;
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(x) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 188
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 188; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 187 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 187; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 185 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 185; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 186 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 186;

(y) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 196
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 196; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 195 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 195; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 193 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 193; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 194 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 194;

(z) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 204
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 204; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 203 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 203; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 201 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 201; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 202 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 202;

(aa) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
212 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 212; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 211 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 211; the third polypeptide chain comprises the amino acid sequence

of SEQ ID NO: 209 or an amino acid sequence that is at least 95% identical to the amino acid
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sequence of SEQ ID NO: 209; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 210 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 210;

(bb) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
220 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 220; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 219 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 219; the third polypeptide chain comprises the amino acid sequence
of SEQ ID NO: 217 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 217; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 218 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 218;

(cc) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
228 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 228; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 227 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 227; the third polypeptide chain comprises the amino acid sequence
of SEQ ID NO: 225 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 225; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 226 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 226;

(dd) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
235 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 235; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 234 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 234; the third polypeptide chain comprises the amino acid sequence
of SEQ ID NO: 232 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 232; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 233 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 233; or

(ee) first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 243
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ

ID NO: 243; the second polypeptide chain comprises the amino acid sequence of SEQ ID
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NO: 242 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 242; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 240 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 240; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 241 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 241.
[0019] In one embodiment, the disclosure provides a binding protein comprising four
polypeptide chains that form three antigen binding sites that specifically bind one or more
HIV target proteins and one or more T cell target proteins, wherein a first polypeptide chain
comprises a structure represented by the formula:

V- Li-Vii- L-CL (1;
a second polypeptide chain comprises a structure represented by the formula:

Vui- Ls-Via- Li-Cuy (11];
a third polypeptide chain comprises a structure represented by the formula:

Viz-Cri [1I1];
and a fourth polypeptide chain comprises a structure represented by the formula:

Vis-Co [IV];
wherein
VL1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vyi is a first immunoglobulin heavy chain variable domain;
Vi is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpj is the immunoglobulin Cy; heavy chain constant domain; and
L, L,, Ls, and L, are amino acid linkers;
and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-
over light chain-heavy chain pair.
[0020] In some embodiments, the second polypeptide chain further comprises an Fc
region linked to Cyj, the Fc region comprising an immunoglobulin hinge region and Cy;
and Cys immunoglobulin heavy chain constant domains. In some embodiments, the third

polypeptide chain further comprises an Fc region linked to Cy;, the Fc region comprising an
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immunoglobulin hinge region and Cy, and Cyz immunoglobulin heavy chain constant
domains. In some embodiments, the second polypeptide chain further comprises a first Fc
region linked to Cyj, the first Fc region comprising an immunoglobulin hinge region and
Cuz and Cyz immunoglobulin heavy chain constant domains, wherein the first Fc region
comprises amino acid substitutions at positions corresponding to positions 354 and 366 of
human IgG1 according to EU Index, wherein the amino acid substitutions are S354C and
T366W; and wherein the third polypeptide chain further comprises a second Fc region
linked to Cyj, the second Fc region comprising an immunoglobulin hinge region and Cy,
and Cys immunoglobulin heavy chain constant domains, wherein the second Fc region
comprises amino acid substitutions at positions corresponding to positions 349, 366, 368,
and 407 of human IgG1 according to EU Index, wherein the amino acid substitutions are
Y349C, T366S, L368A, and Y407V. In some embodiments, the second polypeptide chain
further comprises a first Fc region linked to Cyj, the first Fc region comprising an
immunoglobulin hinge region and Cy;, and Cys immunoglobulin heavy chain constant
domains, wherein the first Fc region comprises amino acid substitutions at positions
corresponding to positions 349, 366, 368, and 407 of human IgG1 according to EU Index,
wherein the amino acid substitutions are Y349C, T366S, L368A, and Y407V, and wherein
the third polypeptide chain further comprises a second Fc region linked to Cy;, the second
Fc region comprising an immunoglobulin hinge region and Cy, and Cys immunoglobulin
heavy chain constant domains, wherein the second Fc region comprises amino acid
substitutions at positions corresponding to positions 354 and 366 of human IgG1 according
to EU Index, wherein the amino acid substitutions are S354C and T366W. In some
embodiments, the second polypeptide chain further comprises a first Fc region linked to
Chi, the first Fc region comprising an immunoglobulin hinge region and Cy, and Cys
immunoglobulin heavy chain constant domains, and wherein the third polypeptide chain
further comprises a second Fc region linked to Cyj, the second Fc region comprising an
immunoglobulin hinge region and Cy, and Cyz immunoglobulin heavy chain constant
domains; wherein the first and second Fc regions comprise amino acid substitutions at
positions corresponding to positions 428 and 434 of human IgG1 according to EU Index,
wherein the amino acid substitutions are M428L. and N434S.

[0021] In one embodiment, the disclosure provides a binding protein comprising four

polypeptide chains that form three antigen binding sites that specifically bind one or more
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HIV target proteins and one or more T cell target proteins, wherein a first polypeptide chain
comprises a structure represented by the formula:
Vio- Li-Vi- L-Cp (1;
a second polypeptide chain comprises a structure represented by the formula:
Vui- L3-Via- Ly-Cyi-hinge-Cyp-Chs (11];
a third polypeptide chain comprises a structure represented by the formula:
Viu3-Cui-hinge-Cip-Chs [11];
and a fourth polypeptide chain comprises a structure represented by the formula:
Vi3-CL [IV];
wherein
VL1 is a first immunoglobulin light chain variable domain;
V12 is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vyi is a first immunoglobulin heavy chain variable domain;
V2 is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cp is the immunoglobulin Cy; heavy chain constant domain;
Ciz is an immunoglobulin Cy; heavy chain constant domain;
Cps 1s an immunoglobulin Cy3 heavy chain constant domain;
hinge is an immunoglobulin hinge region connecting the Cy; and Cy, domains; and
L;, L,, L3, and L4 are amino acid linkers;
and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-
over light chain-heavy chain pair.
[0022] In some embodiments, the Cy3 domain of the second polypeptide chain
comprises amino acid substitutions at positions corresponding to positions 354 and 366 of
human IgG1 according to EU Index, wherein the amino acid substitutions are S354C and
T366W; and wherein the Cy3 domain of the third polypeptide chain comprises amino acid
substitutions at positions corresponding to positions 349, 366, 368, and 407 of human IgG1
according to EU Index, wherein the amino acid substitutions are Y349C, T366S, L368A,
and Y407V. In some embodiments, the Cy3 domain of the second polypeptide chain
comprises amino acid substitutions at positions corresponding to positions 349, 366, 368,

and 407 of human IgG1 according to EU Index, wherein the amino acid substitutions are
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Y349C, T366S, L368A, and Y407V; and wherein the Cy3 domain of the third polypeptide
chain comprises amino acid substitutions at positions corresponding to positions 354 and
366 of human IgG1 according to EU Index, wherein the amino acid substitutions are S354C
and T366W. In some embodiments, the Cy; domains of the second and the third
polypeptide chains both comprise amino acid substitutions at positions corresponding to
positions 428 and 434 of human IgG1 according to EU Index, wherein the amino acid
substitutions are M428L and N4348S.

[0023] In some embodiments, the one or more HIV target proteins are selected from the
group consisting of glycoprotein 120, glycoprotein 41 and glycoprotein 160. In some
embodiments, the one or more T cell target proteins are CD3 or CD28. In some
embodiments, the binding protein is trispecific and capable of specifically binding an HIV
target protein and two different epitopes on a single T cell target protein. In some
embodiments, the binding protein is trispecific and capable of specifically binding an HIV
target protein and two different T cell target proteins. In some embodiments, the binding
protein is trispecific and capable of specifically binding a T cell target protein and two
different epitopes on a single HIV target protein. In some embodiments, the binding
protein is trispecific and capable of specifically binding a T cell target protein and two
different HIV target proteins. In some embodiments, the first and second polypeptide
chains form two antigen binding sites that specifically target two T cell target proteins, and
the third and fourth polypeptide chains form an antigen binding site that specifically binds
an HIV target protein. In some embodiments, Vi, comprises a CDR-L1, CDR-L2, and
CDR-L3 comprising a sequence as set forth in SEQ ID NOs: 266, 267, and 268,
respectively; a sequence as set forth in SEQ ID NOs: 269, 270, and 271, respectively; a
sequence as set forth in SEQ ID NOs: 500, 501, and 274, respectively; a sequence as set
forth in SEQ ID NOs: 275, 276, and 277, respectively; a sequence as set forth in SEQ ID
NOs: 281, 282, and 283, respectively; a sequence as set forth in SEQ ID NOs: 278, 279,
and 280, respectively; a sequence as set forth in SEQ ID NOs: 488, 489, and 490,
respectively; a sequence as set forth in SEQ ID NOs: 491, 492, and 493, respectively; or a
sequence as set forth in SEQ ID NOs: 494, 495, and 496, respectively. In some
embodiments, Vi comprises a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable
domain comprising a sequence selected from the group consisting of SEQ ID NOs: 512,
513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523, and 524. In some embodiments, Vi

comprises a light chain variable domain comprising a sequence selected from the group
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consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523, and
524. In some embodiments, Vi, comprises a CDR-L1, CDR-L2, and CDR-L3 comprising
a sequence as set forth in SEQ ID NOs: 266, 267, and 268, respectively; a sequence as set
forth in SEQ ID NOs: 269, 270, and 271, respectively; a sequence as set forth in SEQ ID
NOs: 500, 501, and 274, respectively; a sequence as set forth in SEQ ID NOs: 275, 276,
and 277, respectively; a sequence as set forth in SEQ ID NOs: 281, 282, and 283,
respectively; a sequence as set forth in SEQ ID NOs: 278, 279, and 280, respectively; a
sequence as set forth in SEQ ID NOs: 488, 489, and 490, respectively; a sequence as set
forth in SEQ ID NOs: 491, 492, and 493, respectively; or a sequence as set forth in SEQ ID
NOs: 494, 495, and 496, respectively. In some embodiments, Vi, comprises a CDR-L1,
CDR-L2, and CDR-L3 of a light chain variable domain comprising a sequence selected
from the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520,
521,522, 523, and 524. In some embodiments, Vi, comprises a light chain variable
domain comprising a sequence selected from the group consisting of SEQ ID NOs: 512,
513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523, and 524. In some embodiments, Vi3
comprises a CDR-L1, CDR-L2, and CDR-L3 comprising a sequence as set forth in SEQ ID
NOs: 266, 267, and 268, respectively; a sequence as set forth in SEQ ID NOs: 269, 270,
and 271, respectively; a sequence as set forth in SEQ ID NOs: 500, 501, and 274,
respectively; a sequence as set forth in SEQ ID NOs: 275, 276, and 277, respectively; a
sequence as set forth in SEQ ID NOs: 281, 282, and 283, respectively; a sequence as set
forth in SEQ ID NOs: 278, 279, and 280, respectively; a sequence as set forth in SEQ ID
NOs: 488, 489, and 490, respectively; a sequence as set forth in SEQ ID NOs: 491, 492,
and 493, respectively; or a sequence as set forth in SEQ ID NOs: 494, 495, and 496,
respectively. In some embodiments, Vi3 comprises a CDR-L1, CDR-L2, and CDR-L3 of a
light chain variable domain comprising a sequence selected from the group consisting of
SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523, and 524. In
some embodiments, V3 comprises a light chain variable domain comprising a sequence
selected from the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519,
520, 521, 522, 523, and 524. In some embodiments, Vy; comprises a CDR-H1, CDR-H2,
and CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248, 497, and 250,
respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a sequence as set
forth in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set forth in SEQ ID
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NOs: 257, 258, and 259, respectively; a sequence as set forth in SEQ ID NOs: 263, 264,
and 265, respectively; a sequence as set forth in SEQ ID NOs: 499, 261, and 262,
respectively; a sequence as set forth in SEQ ID NOs: 479, 480, and 481, respectively; a
sequence as set forth in SEQ ID NOs: 482, 483, and 484, respectively; or a sequence as set
forth in SEQ ID NOs: 485, 486, and 487, respectively. In some embodiments, Vyy;
comprises a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising
a sequence selected from the group consisting of SEQ ID NOs: 502, 503, 504, 505, 506,
507, 508, 509, 510, and 511. In some embodiments, Vy; comprises a heavy chain variable
domain comprising a sequence selected from the group consisting of SEQ ID NOs: 502,
503, 504, 505, 506, 507, 508, 509, 510, and 511. In some embodiments, Vy, comprises a
CDR-H1, CDR-H2, and CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248,
497, and 250, respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253,
respectively; a sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set
forth in SEQ ID NOs: 257, 258, and 259, respectively; a sequence as set forth in SEQ ID
NOs: 263, 264, and 265, respectively; a sequence as set forth in SEQ ID NOs: 499, 261,
and 262, respectively; a sequence as set forth in SEQ ID NOs: 479, 480, and 481,
respectively; a sequence as set forth in SEQ ID NOs: 482, 483, and 484, respectively; or a
sequence as set forth in SEQ ID NOs: 485, 486, and 487, respectively. In some
embodiments, Vi, comprises a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable
domain comprising a sequence selected from the group consisting of SEQ ID NOs: 502,
503, 504, 505, 506, 507, 508, 509, 510, and 511. In some embodiments, Vy, comprises a
heavy chain variable domain comprising a sequence selected from the group consisting of
SEQ ID NOs: 502, 503, 504, 505, 506, 507, 508, 509, 510, and 511. In some embodiments,
Vi3 comprises a CDR-H1, CDR-H2, and CDR-H3 comprising a sequence as set forth in
SEQ ID NOs: 248, 497, and 250, respectively; a sequence as set forth in SEQ ID NOs: 251,
252, and 253, respectively; a sequence as set forth in SEQ ID NOs: 254, 255, and 256,
respectively; a sequence as set forth in SEQ ID NOs: 254, 255, and 498, respectively; a
sequence as set forth in SEQ ID NOs: 257, 258, and 259, respectively; a sequence as set
forth in SEQ ID NOs: 263, 264, and 265, respectively; a sequence as set forth in SEQ ID
NOs: 499, 261, and 262, respectively; a sequence as set forth in SEQ ID NOs: 479, 480,
and 481, respectively; a sequence as set forth in SEQ ID NOs: 482, 483, and 484,
respectively; or a sequence as set forth in SEQ ID NOs: 485, 486, and 487, respectively. In
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some embodiments, Vi3 comprises a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain
variable domain comprising a sequence selected from the group consisting of SEQ ID NOs:
502, 503, 504, 505, 506, 507, 508, 509, 510, and 511. In some embodiments, V3
comprises a heavy chain variable domain comprising a sequence selected from the group
consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507, 508, 509, 510, and 511. In some
embodiments, Vi ; comprises a CDR-L1 comprising the sequence of SEQ ID NO: 488, a
CDR-L2 comprising the sequence of SEQ ID NO: 489, and a CDR-L3 comprising the
sequence of SEQ ID NO: 490; V1, comprises a CDR-L1 comprising the sequence of SEQ
ID NO: 494, a CDR-L2 comprising the sequence of SEQ ID NO: 495, and a CDR-L3
comprising the sequence of SEQ ID NO: 496; V|3 comprises a CDR-L1 comprising the
sequence of SEQ ID NO: 269, a CDR-L2 comprising the sequence of SEQ ID NO: 270,
and a CDR-L3 comprising the sequence of SEQ ID NO: 271; Vg, comprises a CDR-H1
comprising the sequence of SEQ ID NO: 479, a CDR-H2 comprising the sequence of SEQ
ID NO: 480, and a CDR-H3 comprising the sequence of SEQ ID NO: 481; Vi, comprises a
CDR-H1 comprising the sequence of SEQ ID NO: 485, a CDR-H2 comprising the
sequence of SEQ ID NO: 486, and a CDR-H3 comprising the sequence of SEQ ID NO:
487; and Vi3 comprises a CDR-H1 comprising the sequence of SEQ ID NO: 251, a CDR-
H2 comprising the sequence of SEQ ID NO: 252, and a CDR-H3 comprising the sequence
of SEQ ID NO: 253. In some embodiments, Vi ; comprises a CDR-L1, CDR-L2, and CDR-
L3 of a light chain variable domain comprising the light chain variable domain sequence of
SEQ ID NO: 522; Vi, comprises a CDR-L1, CDR-L2, and CDR-L3 of a light chain
variable domain comprising the light chain variable domain sequence of SEQ ID NO: 524;
V13 comprises a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain
comprising the light chain variable domain sequence of SEQ ID NO: 513; Vy; comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising the heavy
chain variable domain sequence of SEQ ID NO: 509; Vi, comprises a CDR-H1, CDR-H2,
and CDR-H3 of a heavy chain variable domain comprising the heavy chain variable domain
sequence of SEQ ID NO: 511; and Vg3 comprises a CDR-H1, CDR-H2, and CDR-H3 of a
heavy chain variable domain comprising the heavy chain variable domain sequence of SEQ
ID NO: 503. In some embodiments, Vi; comprises a light chain variable domain
comprising the sequence of SEQ ID NO: 522; V1, comprises a light chain variable domain
comprising the sequence of SEQ ID NO: 524; V|3 comprises a light chain variable domain

comprising the sequence of SEQ ID NO: 513; Vy; comprises a heavy chain variable
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domain comprising the sequence of SEQ ID NO: 509; Vi, comprises a heavy chain
variable domain comprising the sequence of SEQ ID NO: 511; and Vy3 comprises a heavy
chain variable domain comprising the sequence of SEQ ID NO: 503. In some
embodiments, Vi comprises a CDR-L1 comprising the sequence of SEQ ID NO: 494, a
CDR-L2 comprising the sequence of SEQ ID NO: 495, and a CDR-L3 comprising the
sequence of SEQ ID NO: 496; V|, comprises a CDR-L1 comprising the sequence of SEQ
ID NO: 488, a CDR-L2 comprising the sequence of SEQ ID NO: 489, and a CDR-L3
comprising the sequence of SEQ ID NO: 490; V3 comprises a CDR-L1 comprising the
sequence of SEQ ID NO: 269, a CDR-L2 comprising the sequence of SEQ ID NO: 270,
and a CDR-L3 comprising the sequence of SEQ ID NO: 271; Vy; comprises a CDR-H1
comprising the sequence of SEQ ID NO: 485, a CDR-H2 comprising the sequence of SEQ
ID NO: 486, and a CDR-H3 comprising the sequence of SEQ ID NO: 487; Vi, comprises a
CDR-H1 comprising the sequence of SEQ ID NO: 479, a CDR-H2 comprising the
sequence of SEQ ID NO: 480, and a CDR-H3 comprising the sequence of SEQ ID NO:
481; and Vg3 comprises a CDR-H1 comprising the sequence of SEQ ID NO: 251, a CDR-
H2 comprising the sequence of SEQ ID NO: 252, and a CDR-H3 comprising the sequence
of SEQ ID NO: 253. In some embodiments, Vi comprises a CDR-L1, CDR-L2, and CDR-
L3 of a light chain variable domain comprising the light chain variable domain sequence of
SEQ ID NO: 524; Vi, comprises a CDR-L1, CDR-L2, and CDR-L3 of a light chain
variable domain comprising the light chain variable domain sequence of SEQ ID NO: 522;
V13 comprises a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain
comprising the light chain variable domain sequence of SEQ ID NO: 513; Vy; comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising the heavy
chain variable domain sequence of SEQ ID NO: 511; Vi, comprises a CDR-H1, CDR-H2,
and CDR-H3 of a heavy chain variable domain comprising the heavy chain variable domain
sequence of SEQ ID NO: 509; and Vy3 comprises a CDR-H1, CDR-H2, and CDR-H3 of a
heavy chain variable domain comprising the heavy chain variable domain sequence of SEQ
ID NO: 503. In some embodiments, Vi; comprises a light chain variable domain
comprising the sequence of SEQ ID NO: 524; V;, comprises a light chain variable domain
comprising the sequence of SEQ ID NO: 522; V3 comprises a light chain variable domain
comprising the sequence of SEQ ID NO: 513; Vy; comprises a heavy chain variable
domain comprising the sequence of SEQ ID NO: 511; Vg, comprises a heavy chain

variable domain comprising the sequence of SEQ ID NO: 509; and V3 comprises a heavy
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chain variable domain comprising the sequence of SEQ ID NO: 503. In some
embodiments, at least one of L;, L,, Ls, or L4 is independently O amino acids in length. In
some embodiments, L;, L, L3, or L4 are each independently at least one amino acid in
length. In some embodiments, L; is Gly-Gln-Pro-Lys-Ala-Ala-Pro (SEQ ID NO: 299).
[0024] In one embodiment, the disclosure provides a binding protein comprising four
polypeptide chains that form three antigen binding sites, wherein a first polypeptide chain
comprises a structure represented by the formula:

Vio- Li-Vii- L-Cp (1]
and a second polypeptide chain comprises a structure represented by the formula:

Vui- L-Vie- Li-Cuy (1]
and a third polypeptide chain comprises a structure represented by the formula:

Viz-Chi [1IT]
and a fourth polypeptide chain comprises a structure represented by the formula:

Vi5-CL [1V]
wherein:
V1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vi is a first immunoglobulin heavy chain variable domain;
Vi is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpj is the immunoglobulin Cy; heavy chain constant domain; and
L, L,, L;, and L, are amino acid linkers;
wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair;
wherein:

(a) VL1, V12 and Vi3 are each independently a variable domain derived from an amino

acid sequence as set forth in any one of SEQ ID NOs: 303, 305, 311, 313, 319, 321, 327, 329,
335, 337, 343, 345, 351, 353, 359, 361, 367, 369, 375, 377, 383, 385, 391, 393, 399, 401,
407, 409, 415, 417, 423, 425, 431, 433, 439, 441, 447, 449, 455, 457, 463, 465, 471, 473; or
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(b) VL1, V12 and Vi3 each independently comprise light chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 266-271, 275-277, 488-496; and
wherein:

(a) Vi1, Vi, and Vg3 are each independently a variable domain derived from an
amino acid sequence as set forth in any one of SEQ ID NOs: 302, 304, 310, 312, 318, 320,
326, 328, 334, 336, 342, 344, 350, 352, 358, 360, 366, 368, 374, 376, 382, 384, 390, 392,
398, 400, 406, 408, 414, 416, 422, 424, 430, 432, 438, 440, 446, 448, 454, 456, 462, 464,
470, 472; or

(b) Vi1, Vi, and Vg3 each independently comprise heavy chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 248-253, 257-259, 479-487.

[0025] In some embodiments, the second polypeptide chain further comprises an Fc
region linked to Cyj, the Fc region comprising an immunoglobulin hinge region and Cy,
and Cys immunoglobulin heavy chain constant domains. In some embodiments, the third
polypeptide chain further comprises an Fc region linked to Cy;, the Fc region comprising an
immunoglobulin hinge region and Cy, and Cyz immunoglobulin heavy chain constant
domains. In some embodiments, the second polypeptide chain further comprises a first Fc
region linked to Cyj, the first Fc region comprising an immunoglobulin hinge region and
Cuz and Cyz immunoglobulin heavy chain constant domains, wherein the first Fc region
comprises amino acid substitutions at positions corresponding to positions 354 and 366 of
human IgG1 according to EU Index, wherein the amino acid substitutions are S354C and
T366W; and wherein the third polypeptide chain further comprises a second Fc region
linked to Cyj, the second Fc region comprising an immunoglobulin hinge region and Cyp,
and Cys immunoglobulin heavy chain constant domains, wherein the second Fc region
comprises amino acid substitutions at positions corresponding to positions 349, 366, 368,
and 407 of human IgG1 according to EU Index, wherein the amino acid substitutions are
Y349C, T366S, L368A, and Y407V. In some embodiments, the second polypeptide chain
further comprises a first Fc region linked to Cy;, the first Fc region comprising an
immunoglobulin hinge region and Cy; and Cyz immunoglobulin heavy chain constant
domains, wherein the first Fc region comprises amino acid substitutions at positions
corresponding to positions 349, 366, 368, and 407 of human IgG1 according to EU Index,
wherein the amino acid substitutions are Y349C, T366S, L368A, and Y407V ; and wherein
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the third polypeptide chain further comprises a second Fc region linked to Cyj, the second
Fc region comprising an immunoglobulin hinge region and Cy, and Cys immunoglobulin
heavy chain constant domains, wherein the second Fc region comprises amino acid
substitutions at positions corresponding to positions 354 and 366 of human IgG1 according
to EU Index, wherein the amino acid substitutions are S354C and T366W. In some
embodiments, the second polypeptide chain further comprises a first Fc region linked to
Cui, the first Fc region comprising an immunoglobulin hinge region and Cy, and Cys
immunoglobulin heavy chain constant domains, and wherein the third polypeptide chain
further comprises a second Fc region linked to Cyj, the second Fc region comprising an
immunoglobulin hinge region and Cy, and Cys immunoglobulin heavy chain constant
domains; wherein the first and second Fc regions comprise amino acid substitutions at
positions corresponding to positions 428 and 434 of human IgG1 according to EU Index,
wherein the amino acid substitutions are M428L and N434S.
[0026] In one embodiment, the disclosure provides a binding protein comprising four
polypeptide chains that form three antigen binding sites, wherein a first polypeptide chain
comprises a structure represented by the formula:
Vio- Li-Vyii- L-Co (1]
and a second polypeptide chain comprises a structure represented by the formula:
Vhi- L3-Via- Ly-Cyi-hinge-Cip-Chs (1]
and a third polypeptide chain comprises a structure represented by the formula:
Vu3-Cyi-hinge-Cyp-Cis [TII]
and a fourth polypeptide chain comprises a structure represented by the formula:
Vis-CL [1V]
wherein:
VL is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vy is a first immunoglobulin heavy chain variable domain;
Vi is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cp is the immunoglobulin Cy; heavy chain constant domain;

Ciz 1s an immunoglobulin Cy; heavy chain constant domain;
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Cps 1s an immunoglobulin Cy3 heavy chain constant domain;

hinge is an immunoglobulin hinge region connecting the Cy; and Cy, domains; and

L;, L,, L3, and L4 are amino acid linkers;

wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair;

wherein:

(a) VL1, V12 and Vi3 are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 303, 305, 311, 313, 319, 321, 327,
329, 335, 337, 343, 345, 351, 353, 359, 361, 367, 369, 375, 377, 383, 385, 391, 393, 399,
401, 407, 409, 415, 417, 423, 425, 431, 433, 439, 441, 447, 449, 455, 457, 463, 465, 471,
473; or

(b) Vo1, Vi and Vi3 each independently comprise light chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 266-271, 275-277, 488-496; and
wherein:

(a) Va1, Vi, and Vy3 are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 302, 304, 310, 312, 318, 320, 326,
328, 334, 336, 342, 344, 350, 352, 358, 360, 366, 368, 374, 376, 382, 384, 390, 392, 398,
400, 406, 408, 414, 416, 422, 424, 430, 432, 438, 440, 446, 448, 454, 456, 462, 464, 470,
472; or

(b) Vi, Vi, and V3 each independently comprise heavy chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 248-253, 257-259, 479-487.

[0027] In some embodiments, the Cy3 domain of the second polypeptide chain
comprises amino acid substitutions at positions corresponding to positions 354 and 366 of
human IgG1 according to EU Index, wherein the amino acid substitutions are S354C and
T366W; and wherein the Cy; domain of the third polypeptide chain comprises amino acid
substitutions at positions corresponding to positions 349, 366, 368, and 407 of human IgG1
according to EU Index, wherein the amino acid substitutions are Y349C, T366S, L368A,
and Y407V. In some embodiments, the Cy3 domain of the second polypeptide chain
comprises amino acid substitutions at positions corresponding to positions 349, 366, 368,
and 407 of human IgG1 according to EU Index, wherein the amino acid substitutions are

Y349C, T366S, L368A, and Y407V; and wherein the Cy3 domain of the third polypeptide
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chain comprises amino acid substitutions at positions corresponding to positions 354 and
366 of human IgG1 according to EU Index, wherein the amino acid substitutions are S354C
and T366W. In some embodiments, the Cysz domains of the second and the third
polypeptide chains both comprise amino acid substitutions at positions corresponding to
positions 428 and 434 of human IgG1 according to EU Index, wherein the amino acid
substitutions are M428L and N4348S.
[0028] In some embodiments, at least one of L, L,, L3, or L4 is independently O amino
acids in length. In some embodiments, L;, L, L3, or L4 are each independently at least one
amino acid in length. In some embodiments, L; is Gly-Gln-Pro-Lys-Ala-Ala-Pro (SEQ ID
NO: 299).
[0029] In one embodiment, the disclosure provides a binding protein comprising four
polypeptide chains that form three antigen binding sites, wherein a first polypeptide chain
has a structure represented by the formula:
Vio-Li-Vii L-Co (1
and a second polypeptide chain has a structure represented by the formula:
Vui-Ls-Vip-Ls-Chy (]
and a third polypeptide chain has a structure represented by the formula:
Vus-Chi (1]
and a fourth polypeptide chain has a structure represented by the formula:
Vis-Co [IV]
wherein:
VL1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vy is a first immunoglobulin heavy chain variable domain;
V2 is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cp 1s the immunoglobulin Cy; heavy chain constant domain; and
Ly, L,, L3, and L4 are amino acid linkers;
wherein the polypeptide of formula I and the polypeptide of formula II form a cross-
over light chain-heavy chain pair;

wherein:
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(a) VL1, Viz and Vi3 are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 303, 305, 311, 313, 319, 321, 327, 329,
335, 337, 343, 345, 351, 353, 359, 361, 367, 369, 375, 377, 383, 385, 391, 393, 399, 401,
407, 409, 415, 417, 423, 425, 431, 433, 439, 441, 447, 449, 455, 457, 463, 465, 471, 473; or

(b) VL1, Vi» and Vi3 each independently comprise light chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 266-271, 275-277, 488-496; and

wherein:

(a) Vu1, Vi, and Vg3 are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 302, 304, 310, 312, 318, 320, 326, 328,
334, 336, 342, 344, 350, 352, 358, 360, 366, 368, 374, 376, 382, 384, 390, 392, 398, 400,
406, 408, 414, 416, 422, 424, 430, 432, 438, 440, 446, 448, 454, 456, 462, 464, 470, 472; or

(b) Va1, Viz, and Vs each independently comprise heavy chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 248-253, 257-259, 479-487.

[0030] In another embodiment, the disclosure provides a binding protein comprising a
first polypeptide chain, a second polypeptide chain, a third polypeptide chain and a fourth
polypeptide chain wherein:

(a) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 305
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 305; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 304 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 304; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 302 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 302; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 303 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 303;

(b) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 313
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 313; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 312 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 312; the third polypeptide chain comprises the amino acid sequence of SEQ

ID NO: 310 or an amino acid sequence that is at least 95% identical to the amino acid
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sequence of SEQ ID NO: 310; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 311 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 311;

(c) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 321
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 321; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 320 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 320; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 318 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 318; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 319 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 319;

(d) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 329
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 329; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 328 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 328; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 326 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 326; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 327 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 327;

(e) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 337
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 337; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 336 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 336; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 334 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 334; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 335 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 335;

(f) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 345
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ

ID NO: 345; the second polypeptide chain comprises the amino acid sequence of SEQ ID
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NO: 344 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 344; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 342 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 342; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 343 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 343;

(g) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 353
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 353; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 352 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO:352; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 350 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 350; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 351 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 351;

(h) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 361
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 361; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 360 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 360; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 358 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 358; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 359 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 359;

(1) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 369
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 369; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 368 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 368; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 366 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 366; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 367 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 367;
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(j) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 377
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 377; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 376 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 376; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 374 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 374; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 375 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 375;

(k) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 385
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 385; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 384 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 384; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 382 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 382; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 383 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 383;

(1) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 393
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 393; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 392 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 392; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 390 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 390; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 391 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 391;

(m) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
401 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 401; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 400 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 400; the third polypeptide chain comprises the amino acid sequence

of SEQ ID NO: 398 or an amino acid sequence that is at least 95% identical to the amino acid
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sequence of SEQ ID NO: 398; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 399 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 399;

(n) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 409
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 409; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 408 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 408; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 406 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 406; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 407 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 407;

(p) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 417
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 417; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 416 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 416; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 414 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 414; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 415 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 415;

(q) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 425
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 425; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 424 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 424; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 422 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 422; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 423 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 423;

(r) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 433
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ

ID NO:433; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
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432 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 432; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 430 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 430; and the fourth polypeptide chain comprises the amino acid sequence of
SEQ ID NO: 431 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 431;

(s) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 441
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 441; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 440 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 440; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 438 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 438; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 439 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 439;

(t) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 449
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 449; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 448 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 448; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 446 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 446; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 447 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 447,

(u) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 457
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 457; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 456 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 456; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 454 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 454; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 455 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 455;
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(v) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 465
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 465; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 464 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 464; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 462 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 462; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 463 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 463; or

(w) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
473 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 473; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 472 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 472; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 470 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 470; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 471 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 471.

[0031] In one embodiment, the disclosure provides an isolated nucleic acid molecule
comprising a nucleotide sequence encoding the binding protein according to any of the
above embodiments. In one embodiment, the disclosure provides an expression vector
comprising the nucleic acid molecule according to any of the above embodiments. In one
embodiment, the disclosure provides an isolated host cell comprising the nucleic acid
molecule according to any of the above embodiments. In one embodiment, the disclosure
provides an isolated host cell comprising the expression vector according to any of the
above embodiments. In some embodiments, the isolated host cell is a mammalian cell or an
insect cell. In one embodiment, the disclosure provides a vector system comprising one or
more vectors encoding a first, second, third, and fourth polypeptide chain of a binding
protein according to any of the above embodiments. In some embodiments, the vector
system comprises a first vector encoding the first polypeptide chain of the binding protein,
a second vector encoding the second polypeptide chain of the binding protein, a third vector
encoding the third polypeptide chain of the binding protein, and a fourth vector encoding

the fourth polypeptide chain of the binding protein. In some embodiments, the vector
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system comprises a first vector encoding the first and second polypeptide chains of the
binding protein, and a second vector encoding the third and fourth polypeptide chains of the
binding protein. In some embodiments, the one or more vectors are expression vectors. In
one embodiment, the disclosure provides an isolated host cell comprising the vector system
according to any of the above embodiments. In some embodiments, the isolated host cell is
a mammalian cell or an insect cell. In one embodiment, the disclosure provides a method
of producing a binding protein, the method comprising: a) culturing a host cell according to
any of the above embodiments under conditions such that the host cell expresses the
binding protein; and b) isolating the binding protein from the host cell.

[0032] In one embodiment, the disclosure provides a method of preventing and/or
treating HIV infection in a patient comprising administering to the patient a therapeutically
effective amount of at least one binding protein according to any of the above
embodiments. In some embodiments, the binding protein is co-administered with standard
anti-retroviral therapy. In some embodiments, administration of the at least one binding
protein results in the neutralization of one or more HIV virions. In some embodiments,
administration of the at least one binding protein results in the elimination of one or more
latently and/or chronically HIV-infected cells in the patient. In some embodiments, the
patient is a human.

[0033] In one embodiment, the disclosure provides a binding protein according to any
of the above embodiments for the prevention or treatment of an HIV infection in a patient.
In some embodiments, the binding protein is co-administered with standard anti-retroviral
therapy. In some embodiments, the binding protein causes the neutralization of one or
more HIV virions in the patient. In some embodiments, the binding protein causes the
elimination of one or more latently and/or chronically HIV-infected cells in the patient. In
some embodiments, the patient is a human.

[0034] Specific embodiments of the invention will become evident from the following
more detailed description of certain embodiments and the claims.

[0035] It is to be understood that one, some, or all of the properties of the various
embodiments described herein may be combined to form other embodiments of the present
invention. These and other aspects of the invention will become apparent to one of skill in

the art.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0036] FIGS. 1A-D show schematic representations of trispecific binding proteins
comprising four polypeptide chains that form three antigen binding sites that specifically
bind three different epitopes on one or more antigens, wherein a first pair of polypeptides
possess dual variable domains having a cross-over orientation forming two antigen binding
sites (comprising Vy;-Vi; and Vip-Vi2) and wherein a second pair of polypeptides possess
a single antigen binding site (comprising Vy3-V13), in accordance with some embodiments.
FIG. 1A shows a trispecific binding protein comprising a “knobs-into-holes” modification,
wherein the knob is on the first pair of polypeptides. FIG. 1B shows a trispecific binding
protein comprising a “knobs-into-holes” modification, wherein the knob is on the second
pair of polypeptides. FIG. 1C shows the orientation of variable domains on the polypeptide
chains, and the knob/hole orientation for binding proteins 1-31 shown in Tables 1 and 2.
“Heavy chain A” (e.g., a third polypeptide chain of the present disclosure) indicates the
variable domain of heavy chain A. “Light chain A” (e.g., a fourth polypeptide chain of the
present disclosure) indicates the variable domain of light chain A. “Heavy chain B” (e.g., a
second polypeptide chain of the present disclosure) indicates variable domain 1 and
variable domain 2 of heavy chain B. “Light chain B” (e.g., a first polypeptide chain of the
present disclosure) indicates variable domain 1 and variable domain 2 of light chain B.
FIG. 1D shows the orientation of variable domains on the polypeptide chains, and the
knob/hole orientation for binding proteins 32-53 shown in Tables 1 and 2. “Heavy chain A”
(e.g., a third polypeptide chain of the present disclosure) indicates the variable domain of
heavy chain A. “Light chain A” (e.g., a fourth polypeptide chain of the present disclosure)
indicates the variable domain of light chain A. “Heavy chain B” (e.g., a second polypeptide
chain of the present disclosure) indicates variable domain 1 and variable domain 2 of heavy
chain B. “Light chain B” (e.g., a first polypeptide chain of the present disclosure) indicates
variable domain 1 and variable domain 2 of light chain B.

[0037] FIGS. 2A-B show purification of three trispecific binding proteins first using
affinity chromatography, and then using preparative size exclusion chromatography. FIG.
2A shows the elution profile of the trispecific binding proteins during purification using
protein A affinity chromatography. FIG. 2B shows purification of monomeric proteins by
Superdex200 size exclusion chromatography.

[0038] FIGS. 3A-B show purification of the MPER Ab, CD4BS Ab “b”, and V1/V2

directed Ab “a” parental antibodies first using affinity chromatography, and then using
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preparative size exclusion chromatography. FIG. 3A shows the elution profile of the
parental antibodies during purification using protein A affinity chromatography. FIG. 3B
shows purification of monomeric proteins by Superdex200 size exclusion chromatography.
[0039] FIGS. 4A-B show the size exclusion chromatography profiles of bispecific and
trispecific binding proteins. FIG. 4A shows the size exclusion chromatography profiles of
the bispecific binding proteins. FIG. 4B shows the size exclusion chromatography profiles
of the trispecific binding proteins.

[0040] FIG. 5 shows the Biacore sensograms of the binding kinetics of three trispecific
binding proteins and the parental MPER Ab antibody for an HIV gp41-derived peptide (the
MPER binding site), as assessed by the standard Biacore-based kinetic assay.

[0041] FIG. 6 shows the Biacore sensograms of the binding kinetics of three trispecific
binding proteins and the parental CD4BS Ab “b” antibody for recombinant HIV gp120, as
assessed by the standard Biacore-based kinetic assay.

[0042] FIG. 7 shows the results of a pharmacokinetic (PK) study of the indicated
proteins after intravenous (IV) injection in rhesus macaques.

[0043] FIGS. 8A-8B show schematic representations of trispecific T-cell engagers, in
accordance with some embodiments. The binding sites are indicated by the dotted circles.
[0044] FIG. 9 shows binding properties of the trispecific binding proteins “Binding
Protein 32” and “CD3 x CD28 / CD4BS Ab ‘b’ to CD3 (CD3E represents CD3epsilon
protein; CD3D represents CD3delta protein), CD28, and Resurfaced Stabilized Core 3
(RSC3) protein of gp120, as well as a negative control (human IgG).

[0045] FIG. 10 shows CD8 T-cell activation using the trispecific proteins “Binding
Protein 32” and “CD3 x CD28 / CD4BS Ab ‘b’ compared to the parental CD4BS 1gG4
antibody, as well as a negative control (No mAb).

[0046] FIG. 11 shows CD4 T-cell activation using the trispecific proteins “Binding
Protein 32” and “CD3 x CD28 / CD4BS Ab ‘b’” compared to the parental CD4BS 1gG4
antibody, as well as a negative control (No mAb).

[0047] FIG. 12 shows CD3 downregulation after T cell activation by the trispecific
proteins “Binding Protein 32” and “CD3 x CD28 / CD4BS Ab ‘b’” compared to the
parental CD4BS IgG4 antibody, as well as a negative control (No mAb).

[0048] FIGS. 13A-C show fluorescence-activated cell sorting (FACS)-based
cytotoxicity assay results for trispecific binding proteins against latently infected HIV-1* T

cells. FIG. 13A shows the results for trispecific binding proteins incubated with CEM-BaL
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cells. FIG. 13B shows the results for trispecific binding proteins incubated with ACH2
cells. FIG. 13C shows the results for trispecific binding proteins incubated with J1.1 cells.

DETAILED DESCRIPTION

[0049] The present disclosure provides trispecific and/or trivalent binding proteins
comprising four polypeptide chains that form three antigen binding sites that specifically
bind to one or more human immunodeficiency virus (HIV) target proteins and/or one or
more T-cell receptor target proteins, wherein a first pair of polypeptides forming the
binding protein possess dual variable domains having a cross-over orientation and wherein
a second pair of polypeptides forming the binding protein possess a single variable domain.
[0050] The following description sets forth exemplary methods, parameters, and the
like. It should be recognized, however, that such description is not intended as a limitation
on the scope of the present disclosure but is instead provided as a description of exemplary
embodiments.

Definitions

[0051] As utilized in accordance with the present disclosure, the following terms,
unless otherwise indicated, shall be understood to have the following meanings. Unless
otherwise required by context, singular terms shall include pluralities and plural terms shall
include the singular.

[0052] The term "polynucleotide" as used herein refers to single-stranded or double-
stranded nucleic acid polymers of at least 10 nucleotides in length. In certain embodiments,
the nucleotides comprising the polynucleotide can be ribonucleotides or
deoxyribonucleotides or a modified form of either type of nucleotide. Such modifications
include base modifications such as bromuridine, ribose modifications such as arabinoside
and 2',3'-dideoxyribose, and internucleotide linkage modifications such as
phosphorothioate, phosphorodithioate, phosphoroselenoate, phosphorodiselenoate,
phosphoroanilothioate, phoshoraniladate and phosphoroamidate. The term
"polynucleotide" specifically includes single-stranded and double-stranded forms of DNA.
[0053] An "isolated polynucleotide" is a polynucleotide of genomic, cDNA, or
synthetic origin or some combination thereof, which: (1) is not associated with all or a
portion of a polynucleotide in which the isolated polynucleotide is found in nature, (2) is
linked to a polynucleotide to which it is not linked in nature, or (3) does not occur in nature

as part of a larger sequence.
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[0054] An "isolated polypeptide" is one that: (1) is free of at least some other
polypeptides with which it would normally be found, (2) is essentially free of other
polypeptides from the same source, e.g., from the same species, (3) is expressed by a cell
from a different species, (4) has been separated from at least about 50 percent of
polynucleotides, lipids, carbohydrates, or other materials with which it is associated in
nature, (5) is not associated (by covalent or noncovalent interaction) with portions of a
polypeptide with which the "isolated polypeptide" is associated in nature, (6) is operably
associated (by covalent or noncovalent interaction) with a polypeptide with which it is not
associated in nature, or (7) does not occur in nature. Such an isolated polypeptide can be
encoded by genomic DNA, cDNA, mRNA or other RNA, of synthetic origin, or any
combination thereof. Preferably, the isolated polypeptide is substantially free from
polypeptides or other contaminants that are found in its natural environment that would
interfere with its use (therapeutic, diagnostic, prophylactic, research or otherwise).

[0055] Naturally occurring antibodies typically comprise a tetramer. Each such
tetramer is typically composed of two identical pairs of polypeptide chains, each pair
having one full-length "light" chain (typically having a molecular weight of about 25 kDa)
and one full-length "heavy" chain (typically having a molecular weight of about 50-70
kDa). The terms "heavy chain" and "light chain" as used herein refer to any
immunoglobulin polypeptide having sufficient variable domain sequence to confer
specificity for a target antigen. The amino-terminal portion of each light and heavy chain
typically includes a variable domain of about 100 to 110 or more amino acids that typically
is responsible for antigen recognition. The carboxy-terminal portion of each chain typically
defines a constant domain responsible for effector function. Thus, in a naturally occurring
antibody, a full-length heavy chain immunoglobulin polypeptide includes a variable domain
(Vg) and three constant domains (Cy;, Cyp, and Cys), wherein the Vy domain is at the
amino-terminus of the polypeptide and the Cy3 domain is at the carboxyl-terminus, and a
full-length light chain immunoglobulin polypeptide includes a variable domain (V) and a
constant domain (Cp), wherein the Vi domain is at the amino-terminus of the polypeptide
and the Ci, domain is at the carboxyl-terminus.

[0056] Human light chains are typically classified as kappa and lambda light chains,
and human heavy chains are typically classified as mu, delta, gamma, alpha, or epsilon, and
define the antibody's isotype as IgM, IgD, IgG, IgA, and IgE, respectively. IgG has several
subclasses, including, but not limited to, IgG1, IgG2, IgG3, and IgG4. IgM has subclasses
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including, but not limited to, [gM1 and IgM2. IgA is similarly subdivided into subclasses
including, but not limited to, IgA1 and IgA2. Within full-length light and heavy chains, the
variable and constant domains typically are joined by a "J" region of about 12 or more
amino acids, with the heavy chain also including a "D" region of about 10 more amino
acids. See, e.g., FUNDAMENTAL IMMUNOLOGY (Paul, W., ed., Raven Press, 2nd ed., 1989),
which is incorporated by reference in its entirety for all purposes. The variable regions of
each light/heavy chain pair typically form an antigen binding site. The variable domains of
naturally occurring antibodies typically exhibit the same general structure of relatively
conserved framework regions (FR) joined by three hypervariable regions, also called
complementarity determining regions or CDRs. The CDRs from the two chains of each
pair typically are aligned by the framework regions, which may enable binding to a specific
epitope. From the amino-terminus to the carboxyl-terminus, both light and heavy chain
variable domains typically comprise the domains FR1, CDR1, FR2, CDR2, FR3, CDR3,
and FR4.

[0057] The term "CDR set" refers to a group of three CDRs that occur in a single
variable region capable of binding the antigen. The exact boundaries of these CDRs have
been defined differently according to different systems. The system described by Kabat
(Kabat et al., SEQUENCES OF PROTEINS OF IMMUNOLOGICAL INTEREST (National Institutes of
Health, Bethesda, Md. (1987) and (1991)) not only provides an unambiguous residue
numbering system applicable to any variable region of an antibody, but also provides
precise residue boundaries defining the three CDRs. These CDRs may be referred to as
Kabat CDRs. Chothia and coworkers (Chothia and Lesk, 1987, J. Mol. Biol. 196: 901-17;
Chothia et al., 1989, Nature 342: 877-83) found that certain sub-portions within Kabat
CDRs adopt nearly identical peptide backbone conformations, despite having great
diversity at the level of amino acid sequence. These sub-portions were designated as L1,
L2, and L3 or H1, H2, and H3 where the "L" and the "H" designates the light chain and the
heavy chain regions, respectively. These regions may be referred to as Chothia CDRs,
which have boundaries that overlap with Kabat CDRs. Other boundaries defining CDRs
overlapping with the Kabat CDRs have been described by Padlan, 1995, FASEB J. 9: 133-
39; MacCallum, 1996, J. Mol. Biol. 262(5): 732-45; and Lefranc, 2003, Dev. Comp.
Immunol. 27: 55-77. Still other CDR boundary definitions may not strictly follow one of
the herein systems, but will nonetheless overlap with the Kabat CDRs, although they may

be shortened or lengthened in light of prediction or experimental findings that particular
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residues or groups of residues or even entire CDRs do not significantly impact antigen
binding. The methods used herein may utilize CDRs defined according to any of these
systems, although certain embodiments use Kabat or Chothia defined CDRs. Identification
of predicted CDRs using the amino acid sequence is well known in the field, such as in
Martin, A.C. "Protein sequence and structure analysis of antibody variable domains," In
Antibody Engineering, Vol. 2. Kontermann R., Diibel S., eds. Springer-Verlag, Berlin, p.
33-51 (2010). The amino acid sequence of the heavy and/or light chain variable domain
may be also inspected to identify the sequences of the CDRs by other conventional
methods, e.g., by comparison to known amino acid sequences of other heavy and light
chain variable regions to determine the regions of sequence hypervariability. The
numbered sequences may be aligned by eye, or by employing an alignment program such
as one of the CLUSTAL suite of programs, as described in Thompson, 1994, Nucleic Acids
Res. 22: 4673-80. Molecular models are conventionally used to correctly delineate
framework and CDR regions and thus correct the sequence-based assignments.

[0058] The term "Fc" as used herein refers to a molecule comprising the sequence of a
non-antigen-binding fragment resulting from digestion of an antibody or produced by other
means, whether in monomeric or multimeric form, and can contain the hinge region. The
original immunoglobulin source of the native Fc is preferably of human origin and can be
any of the immunoglobulins, although IgG1 and IgG2 are preferred. Fc molecules are
made up of monomeric polypeptides that can be linked into dimeric or multimeric forms by
covalent (i.e., disulfide bonds) and non-covalent association. The number of intermolecular
disulfide bonds between monomeric subunits of native Fc molecules ranges from 1 to 4
depending on class (e.g., IgG, IgA, and IgE) or subclass (e.g., IgG1, 1gG2, IgG3, IgAl, and
IgGA2). One example of a Fc is a disulfide-bonded dimer resulting from papain digestion
of an IgG. The term " Fc" as used herein is generic to the monomeric, dimeric, and
multimeric forms.

[0059] A F(ab) fragment typically includes one light chain and the Vy and Cy; domains
of one heavy chain, wherein the Vy-Cy; heavy chain portion of the F(ab) fragment cannot
form a disulfide bond with another heavy chain polypeptide. As used herein, a F(ab)
fragment can also include one light chain containing two variable domains separated by an
amino acid linker and one heavy chain containing two variable domains separated by an

amino acid linker and a Cy; domain.
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[0060] A F(ab') fragment typically includes one light chain and a portion of one heavy
chain that contains more of the constant region (between the Cy; and Cy, domains), such
that an interchain disulfide bond can be formed between two heavy chains to form a F(ab'),
molecule.
[0061] The term "binding protein" as used herein refers to a non-naturally occurring (or
recombinant or engineered) molecule that specifically binds to at least one target antigen,
and which comprises four polypeptide chains that form at least three antigen binding sites,
wherein a first polypeptide chain has a structure represented by the formula:

Vio- Li-Vyii- L-Co (1]
and a second polypeptide chain has a structure represented by the formula:

Vhi- L3-Vie- Ly-Cyyy (1]
and a third polypeptide chain has a structure represented by the formula:

Vh3-Chi [II1]
and a fourth polypeptide chain has a structure represented by the formula:

Vi3-Co [1V]
wherein:
V1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vy is a first immunoglobulin heavy chain variable domain;
Vi is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cp 1s the immunoglobulin Cy; heavy chain constant domain; and
L, L,, L3, and L4 are amino acid linkers;
and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-
over light chain-heavy chain pair.
[0062] A "recombinant" molecule is one that has been prepared, expressed, created, or
isolated by recombinant means.
[0063] One embodiment of the disclosure provides binding proteins having biological
and immunological specificity to between one and three target antigens. Another
embodiment of the disclosure provides nucleic acid molecules comprising nucleotide

sequences encoding polypeptide chains that form such binding proteins. Another
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embodiment of the disclosure provides expression vectors comprising nucleic acid
molecules comprising nucleotide sequences encoding polypeptide chains that form such
binding proteins. Yet another embodiment of the disclosure provides host cells that express
such binding proteins (i.e., comprising nucleic acid molecules or vectors encoding
polypeptide chains that form such binding proteins).

[0064] The term "swapability" as used herein refers to the interchangeability of variable
domains within the binding protein format and with retention of folding and ultimate
binding affinity. "Full swapability" refers to the ability to swap the order of both Vy; and
Vi, domains, and therefore the order of Vi and Vi, domains, in the polypeptide chain of
formula I or the polypeptide chain of formula II (i.e., to reverse the order) while
maintaining full functionality of the binding protein as evidenced by the retention of
binding affinity. Furthermore, it should be noted that the designations Vy and V|, refer only
to the domain's location on a particular protein chain in the final format. For example, Vg
and Vi, could be derived from V1, and Vi, domains in parent antibodies and placed into
the Vy; and Vy, positions in the binding protein. Likewise, Vi, and Vy, could be derived
from Vy; and Vi, domains in parent antibodies and placed in the Vy; and Vi, positions in
the binding protein. Thus, the Vi and V|, designations refer to the present location and not
the original location in a parent antibody. Vy and V| domains are therefore "swappable."”
[0065] The term "antigen" or "target antigen" or "antigen target" as used herein refers to
a molecule or a portion of a molecule that is capable of being bound by a binding protein,
and additionally is capable of being used in an animal to produce antibodies capable of
binding to an epitope of that antigen. A target antigen may have one or more epitopes.
With respect to each target antigen recognized by a binding protein, the binding protein is
capable of competing with an intact antibody that recognizes the target antigen.

[0066] The term "HIV" as used herein means Human Immunodeficiency Virus. As
used herein, the term “HIV infection” generally encompasses infection of a host,
particularly a human host, by the human immunodeficiency virus (HIV) family of
retroviruses including, but not limited to, HIV I, HIV II, HIV III (also known as HTLV-II,
LAV-1, LAV-2). HIV can be used herein to refer to any strains, forms, subtypes, clades and
variations in the HIV family. Thus, treating HIV infection will encompass the treatment of
a person who is a carrier of any of the HIV family of retroviruses or a person who is
diagnosed with active AIDS, as well as the treatment or prophylaxis of the AIDS-related

conditions in such persons.
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[0067] The term "AIDS" as used herein means Acquired Immunodeficiency Syndrome.
AIDS is caused by HIV.

[0068] The terms "CD4bs" or "CD4 binding site" refer to the binding site for CD4
(cluster of differentiation 4), which is a glycoprotein found on the surface of immune cells
such as T helper cells, monocytes, macrophages, and dendritic cells.

[0069] The term "CD3" is cluster of differentiation factor 3 polypeptide and is a T-cell
surface protein that is typically part of the T cell receptor (TCR) complex.

[0070] "CD28" is cluster of differentiation 28 polypeptide and is a T-cell surface
protein that provides co-stimulatory signals for T-cell activation and survival.

[0071] The term "glycoprotein 160" or "gp160 protein" refers to the envelope
glycoprotein complex of HIV and which is a homotrimer that is cleaved into gp120 and
gp41 subunits.

[0072] The term "MPER" refers to the membrane-proximal external region of
glycoprotein 41 (gp41), which is a subunit of the envelope protein complex of retroviruses,
including HIV.

[0073] The term "glycan" refers to the carbohydrate portion of a glycoconjugate, such
as a glycoprotein, glycolipid, or a proteoglycan. In the disclosed binding proteins, glycan
refers to the HIV-1 envelope glycoprotein gp120.

[0074] The term "T-cell engager" refers to binding proteins directed to a host's immune
system, more specifically the T cells' cytotoxic activity as well as directed to a HIV target
protein.

[0075] The term "trimer apex" refers to apex of HIV-1 envelope glycoprotein gp120.
[0076] The term "monospecific binding protein" refers to a binding protein that
specifically binds to one antigen target.

[0077] The term "monovalent binding protein" refers to a binding protein that has one
antigen binding site.

[0078] The term "bispecific binding protein" refers to a binding protein that specifically
binds to two different antigen targets.

[0079] The term "bivalent binding protein" refers to a binding protein that has two
binding sites.

[0080] The term "trispecific binding protein" refers to a binding protein that specifically

binds to three different antigen targets.
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[0081] The term "trivalent binding protein" refers to a binding protein that has three
binding sites. In particular embodiments the trivalent binding protein can bind to one
antigen target. In other embodiments, the trivalent binding protein can bind to two antigen
targets. In other embodiments, the trivalent binding protein can bind to three antigen
targets.

[0082] An "isolated" binding protein is one that has been identified and separated
and/or recovered from a component of its natural environment. Contaminant components
of its natural environment are materials that would interfere with diagnostic or therapeutic
uses for the binding protein, and may include enzymes, hormones, and other proteinaceous
or non-proteinaceous solutes. In some embodiments, the binding protein will be purified:
(1) to greater than 95% by weight of antibody as determined by the Lowry method, and
most preferably more than 99% by weight, (2) to a degree sufficient to obtain at least 15
residues of N-terminal or internal amino acid sequence by use of a spinning cup sequenator,
or (3) to homogeneity by SDS-PAGE under reducing or nonreducing conditions using
Coomassie blue or, preferably, silver stain. Isolated binding proteins include the binding
protein in situ within recombinant cells since at least one component of the binding
protein's natural environment will not be present.

[0083] The terms "substantially pure" or "substantially purified" as used herein refer to
a compound or species that is the predominant species present (i.e., on a molar basis it is
more abundant than any other individual species in the composition). In some
embodiments, a substantially purified fraction is a composition wherein the species
comprises at least about 50% (on a molar basis) of all macromolecular species present. In
other embodiments, a substantially pure composition will comprise more than about 80%,
85%, 90%, 95%, or 99% of all macromolar species present in the composition. In still
other embodiments, the species is purified to essential homogeneity (contaminant species
cannot be detected in the composition by conventional detection methods) wherein the
composition consists essentially of a single macromolecular species.

[0084] A "neutralizing" binding protein as used herein refers to a molecule that is able
to block or substantially reduce an effector function of a target antigen to which it binds.
As used herein, "substantially reduce" means at least about 60%, preferably at least about
70%, more preferably at least about 75%, even more preferably at least about 80%), still
more preferably at least about 85%, most preferably at least about 90% reduction of an

effector function of the target antigen.
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[0085] The term "epitope" includes any determinant, preferably a polypeptide
determinant, capable of specifically binding to an immunoglobulin or T-cell receptor. In
certain embodiments, epitope determinants include chemically active surface groupings of
molecules such as amino acids, sugar side chains, phosphoryl groups, or sulfonyl groups,
and, in certain embodiments, may have specific three-dimensional structural characteristics
and/or specific charge characteristics. An epitope is a region of an antigen that is bound by
an antibody or binding protein. In certain embodiments, a binding protein is said to
specifically bind an antigen when it preferentially recognizes its target antigen in a complex
mixture of proteins and/or macromolecules. In some embodiments, a binding protein is
said to specifically bind an antigen when the equilibrium dissociation constant is < 10® M,
more preferably when the equilibrium dissociation constant is < 10 M, and most
preferably when the dissociation constant is < 107" M.

[0086] The dissociation constant (Kp) of a binding protein can be determined, for
example, by surface plasmon resonance. Generally, surface plasmon resonance analysis
measures real-time binding interactions between ligand (a target antigen on a biosensor
matrix) and analyte (a binding protein in solution) by surface plasmon resonance (SPR)
using the BIAcore system (Pharmacia Biosensor; Piscataway, NJ). Surface plasmon
analysis can also be performed by immobilizing the analyte (binding protein on a biosensor
matrix) and presenting the ligand (target antigen). The term "Kp," as used herein refers to
the dissociation constant of the interaction between a particular binding protein and a target
antigen.

[0087] The term "specifically binds" as used herein refers to the ability of a binding
protein or an antigen-binding fragment thereof to bind to an antigen containing an epitope
with an Kd of at least about 1 x 10°M, 1x 107 M, 1 x 10° M, 1 x 10° M, 1 x 10" M, 1 x
10" M, 1 x 10™"* M, or more, and/or to bind to an epitope with an affinity that is at least
two-fold greater than its affinity for a nonspecific antigen.

[0088] The term "linker" as used herein refers to one or more amino acid residues
inserted between immunoglobulin domains to provide sufficient mobility for the domains
of the light and heavy chains to fold into cross over dual variable region immunoglobulins.
A linker is inserted at the transition between variable domains or between variable and
constant domains, respectively, at the sequence level. The transition between domains can
be identified because the approximate size of the immunoglobulin domains are well

understood. The precise location of a domain transition can be determined by locating
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peptide stretches that do not form secondary structural elements such as beta-sheets or
alpha-helices as demonstrated by experimental data or as can be assumed by techniques of
modeling or secondary structure prediction. The linkers described herein are referred to as
L;, which is located on the light chain between the C-terminus of the Vi, and the N-
terminus of the Vi; domain; and L,, which is located on the light chain between the C-
terminus of the V1, and the N-terminus of the C; domain. The heavy chain linkers are
known as Lz, which is located between the C-terminus of the Vy; and the N-terminus of the
Vu domain; and L4, which is located between the C-terminus of the Vg, and the N-
terminus of the Cy; domain.

[0089] The term "vector" as used herein refers to any molecule (e.g., nucleic acid,
plasmid, or virus) that is used to transfer coding information to a host cell. The term
"vector" includes a nucleic acid molecule that is capable of transporting another nucleic
acid to which it has been linked. One type of vector is a "plasmid," which refers to a
circular double-stranded DNA molecule into which additional DNA segments may be
inserted. Another type of vector is a viral vector, wherein additional DNA segments may
be inserted into the viral genome. Certain vectors are capable of autonomous replication in
a host cell into which they are introduced (e.g., bacterial vectors having a bacterial origin of
replication and episomal mammalian vectors). Other vectors (e.g., non-episomal
mammalian vectors) can be integrated into the genome of a host cell upon introduction into
the host cell and thereby are replicated along with the host genome. In addition, certain
vectors are capable of directing the expression of genes to which they are operatively
linked. Such vectors are referred to herein as "recombinant expression vectors" (or simply,
"expression vectors"). In general, expression vectors of utility in recombinant DNA
techniques are often in the form of plasmids. The terms "plasmid" and "vector" may be
used interchangeably herein, as a plasmid is the most commonly used form of vector.
However, the disclosure is intended to include other forms of expression vectors, such as
viral vectors (e.g., replication defective retroviruses, adenoviruses, and adeno-associated
viruses), which serve equivalent functions.

[0090] The phrase "recombinant host cell" (or "host cell") as used herein refers to a cell
into which a recombinant expression vector has been introduced. A recombinant host cell
or host cell is intended to refer not only to the particular subject cell, but also to the progeny
of such a cell. Because certain modifications may occur in succeeding generations due to

either mutation or environmental influences, such progeny may not, in fact, be identical to
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the parent cell, but such cells are still included within the scope of the term "host cell" as
used herein. A wide variety of host cell expression systems can be used to express the
binding proteins, including bacterial, yeast, baculoviral, and mammalian expression
systems (as well as phage display expression systems). An example of a suitable bacterial
expression vector is pUC19. To express a binding protein recombinantly, a host cell is
transformed or transfected with one or more recombinant expression vectors carrying DNA
fragments encoding the polypeptide chains of the binding protein such that the polypeptide
chains are expressed in the host cell and, preferably, secreted into the medium in which the
host cells are cultured, from which medium the binding protein can be recovered.

[0091] The term "transformation" as used herein refers to a change in a cell's genetic
characteristics, and a cell has been transformed when it has been modified to contain a new
DNA. For example, a cell is transformed where it is genetically modified from its native
state. Following transformation, the transforming DNA may recombine with that of the cell
by physically integrating into a chromosome of the cell, or may be maintained transiently as
an episomal element without being replicated, or may replicate independently as a plasmid.
A cell is considered to have been stably transformed when the DNA is replicated with the
division of the cell. The term "transfection" as used herein refers to the uptake of foreign or
exogenous DNA by a cell, and a cell has been "transfected" when the exogenous DNA has
been introduced inside the cell membrane. A number of transfection techniques are well
known in the art. Such techniques can be used to introduce one or more exogenous DNA
molecules into suitable host cells.

[0092] The term "naturally occurring” as used herein and applied to an object refers to
the fact that the object can be found in nature and has not been manipulated by man. For
example, a polynucleotide or polypeptide that is present in an organism (including viruses)
that can be isolated from a source in nature and that has not been intentionally modified by
man is naturally-occurring. Similarly, "non-naturally occurring" as used herein refers to an
object that is not found in nature or that has been structurally modified or synthesized by
man.

[0093] As used herein, the twenty conventional amino acids and their abbreviations
follow conventional usage. Stereoisomers (e.g., D-amino acids) of the twenty conventional
amino acids; unnatural amino acids and analogs such as o, a-disubstituted amino acids, N-
alkyl amino acids, lactic acid, and other unconventional amino acids may also be suitable

components for the polypeptide chains of the binding proteins. Examples of
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unconventional amino acids include: 4-hydroxyproline, y-carboxyglutamate, €-N,N,N-
trimethyllysine, e-N-acetyllysine, O-phosphoserine, N-acetylserine, N-formylmethionine,
3-methylhistidine, 5-hydroxylysine, 6-N-methylarginine, and other similar amino acids and
imino acids (e.g., 4-hydroxyproline). In the polypeptide notation used herein, the left-hand
direction is the amino terminal direction and the right-hand direction is the carboxyl-
terminal direction, in accordance with standard usage and convention.

[0094] Naturally occurring residues may be divided into classes based on common side
chain properties:

(1) hydrophobic: Met, Ala, Val, Leu, Ile, Phe, Trp, Tyr, Pro;

(2) polar hydrophilic: Arg, Asn, Asp, Gln, Glu, His, Lys, Ser, Thr ;

(3) aliphatic: Ala, Gly, Ile, Leu, Val, Pro;

(4) aliphatic hydrophobic: Ala, Ile, Leu, Val, Pro;

(5) neutral hydrophilic: Cys, Ser, Thr, Asn, Gln;

(6) acidic: Asp, Glu;

(7) basic: His, Lys, Arg;

(8) residues that influence chain orientation: Gly, Pro;

(9) aromatic: His, Trp, Tyr, Phe; and

(10) aromatic hydrophobic: Phe, Trp, Tyr.

[0095] Conservative amino acid substitutions may involve exchange of a member of
one of these classes with another member of the same class. Non-conservative substitutions
may involve the exchange of a member of one of these classes for a member from another
class.

[0096] A skilled artisan will be able to determine suitable variants of the polypeptide
chains of the binding proteins using well-known techniques. For example, one skilled in
the art may identify suitable areas of a polypeptide chain that may be changed without
destroying activity by targeting regions not believed to be important for activity.
Alternatively, one skilled in the art can identify residues and portions of the molecules that
are conserved among similar polypeptides. In addition, even areas that may be important
for biological activity or for structure may be subject to conservative amino acid
substitutions without destroying the biological activity or without adversely affecting the
polypeptide structure.

[0097] The term "patient" as used herein includes human and animal subjects.
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[0098] The terms "treatment" or "treat" as used herein refer to both therapeutic
treatment and prophylactic or preventative measures. Those in need of treatment include
those having the disorder as well as those prone to have a disorder or those in which the
disorder is to be prevented. In particular embodiments, binding proteins can be used to
treat humans infected with HIV, or humans susceptible to HIV infection, or ameliorate HIV
infection in a human subject infected with HIV. The binding proteins can also be used to
prevent HIV in a human patient.

[0099] It should be understood as that treating humans infected with HIV include those
subjects who are at any one of the several stages of HIV infection progression, which, for
example, include acute primary infection syndrome (which can be asymptomatic or
associated with an influenza-like illness with fevers, malaise, diarrhea and neurologic
symptoms such as headache), asymptomatic infection (which is the long latent period with
a gradual decline in the number of circulating CD4"T cells), and AIDS (which is defined by
more serious AIDS-defining illnesses and/or a decline in the circulating CD4 cell count to
below a level that is compatible with effective immune function). In addition, treating or
preventing HIV infection will also encompass treating suspected infection by HIV after
suspected past exposure to HIV by e.g., contact with HIV-contaminated blood, blood
transfusion, exchange of body fluids, “unsafe” sex with an infected person, accidental
needle stick, receiving a tattoo or acupuncture with contaminated instruments, or
transmission of the virus from a mother to a baby during pregnancy, delivery or shortly
thereafter.

[0100] The terms "pharmaceutical composition" or "therapeutic composition" as used
herein refer to a compound or composition capable of inducing a desired therapeutic effect
when properly administered to a patient.

[0101] The term "pharmaceutically acceptable carrier" or "physiologically acceptable
carrier" as used herein refers to one or more formulation materials suitable for accomplishing
or enhancing the delivery of a binding protein.

[0102] The terms "effective amount" and "therapeutically effective amount" when used in
reference to a pharmaceutical composition comprising one or more binding proteins refer to
an amount or dosage sufficient to produce a desired therapeutic result. More specifically, a
therapeutically effective amount is an amount of a binding protein sufficient to inhibit, for
some period of time, one or more of the clinically defined pathological processes associated

with the condition being treated. The effective amount may vary depending on the specific
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binding protein that is being used, and also depends on a variety of factors and conditions
related to the patient being treated and the severity of the disorder. For example, if the
binding protein is to be administered in vivo, factors such as the age, weight, and health of the
patient as well as dose response curves and toxicity data obtained in preclinical animal work
would be among those factors considered. The determination of an effective amount or
therapeutically effective amount of a given pharmaceutical composition is well within the
ability of those skilled in the art.

[0103] One embodiment of the disclosure provides a pharmaceutical composition
comprising a pharmaceutically acceptable carrier and a therapeutically effective amount of a

binding protein.

Trispecific and/or Trivalent Binding Proteins
[0104] In one embodiment, the binding protein of the disclosure is a trispecific and/or
trivalent binding protein comprising four polypeptide chains that form three antigen binding
sites that specifically bind one or more (e.g., three different) HIV target proteins, wherein a
first polypeptide chain comprises a structure represented by the formula:
Vio- Li-Vii- L-Co (1]
and a second polypeptide chain comprises a structure represented by the formula:
Vui- L3-Via- Ls-Cpy (1]
and a third polypeptide chain comprises a structure represented by the formula:
Vh3-Chi [II1]
and a fourth polypeptide chain comprises a structure represented by the formula:
Vi5-CL [1V]
wherein:
V1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vy is a first immunoglobulin heavy chain variable domain;
Vi is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpy is an immunoglobulin Cy; heavy chain constant domain; and

L, L,, L3 and L4 are amino acid linkers;
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and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair.
[0105] In one embodiment, the binding protein of the disclosure is a trispecific and/or
trivalent binding protein comprising four polypeptide chains that form three antigen binding
sites that specifically bind one or more (e.g., three different) HIV target proteins, wherein a
first polypeptide chain comprises a structure represented by the formula:
Vio- Li-Vii- L-Co (1
and a second polypeptide chain comprises a structure represented by the formula:
Vhi- L3-Vip- Ls-Cyi-hinge-Cip-Chz (1I]
and a third polypeptide chain comprises a structure represented by the formula:
Viu3-Cui-hinge-Cipp-Chs (1]
and a fourth polypeptide chain comprises a structure represented by the formula:
Vis-CL [1V]
wherein:
VL1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vi is a first immunoglobulin heavy chain variable domain;
V2 is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpyi is an immunoglobulin Cy; heavy chain constant domain;
Ciz is an immunoglobulin Cy; heavy chain constant domain;
Cps 1s an immunoglobulin Cy3 heavy chain constant domain;
hinge is an immunoglobulin hinge region connecting the Cy; and Cy, domains; and
L;, L,, L3 and L4 are amino acid linkers;
and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair.
[0106] In some embodiments, the first polypeptide chain and the second polypeptide
chain have a cross-over orientation that forms two distinct antigen binding sites. In some
embodiments, the Vy; and Vi form a binding pair and form the first antigen binding site. In
some embodiments, the Vg, and Vi, form a binding pair and form the second antigen binding

site. In some embodiments, the third polypeptide and the fourth polypeptide form a third
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antigen binding site. In some embodiments, the Vi3 and V3 form a binding pair and form the
third antigen binding site.

[0107] In some embodiments, Vi, Vi, and V|3 are each independently a variable domain
derived from an amino acid sequence as set forth in any one of SEQ ID NOs: 2, 4, 10, 12, 18,
20, 26, 28, 34, 36, 42, 44, 50, 52, 58, 60, 66, 68, 74, 76, 82, 84, 90, 92, 98, 100, 106, 108,
114, 116, 122, 124, 130, 132, 138, 140, 146, 148, 154, 156, 162, 164, 170, 172, 178, 180,
186, 188, 194, 196, 202, 204, 210,212, 218, 220, 226, 228, 233, 235, 241, 243; and Vi, Vi
and Vy3, are each independently a variable domain derived from an amino acid sequence as
set forth in any one of SEQ ID NOs:1, 3,9, 11, 17, 10, 25, 27, 33, 35, 41, 43, 49, 51, 57, 59,
65, 67,73,75, 81, 83, 89, 91,97, 99, 105, 107, 113, 115, 121, 123, 129, 131, 137, 139, 145,
147, 153, 155, 161, 163, 169, 171, 177, 179, 185, 187, 193, 195, 201, 203, 209, 211, 217,
219, 225, 227, 232, 234, 240, 242. In other embodiments, Vi, Vi, and V3 each
independently comprise light chain complementarity determining regions of a variable
domain comprising an amino acid sequence as set forth in any one of SEQ ID NOs: 266-283;
and Vg, Vi and V3 each independently comprise heavy chain complementarity determining
regions of a variable domain comprising an amino acid sequence as set forth in any one of
SEQ ID NOs: 248-265. In some embodiments, Vi, Vi, and V13 are each independently a
light chain variable domain comprising a light chain variable domain sequence of antibody
CD4BS “a”, CD4BS “b”, MPER, MPER_100W, V1/V2 directed “a”, V1/V2 directed “b”, or
V3 directed described herein. In some embodiments, Vy;, Vi, and Vs are each
independently a heavy chain variable domain comprising a heavy chain variable domain
sequence of antibody CD4BS “a”, CD4BS “b”, MPER, MPER_100W, V1/V2 directed “a”,
V1/V2 directed “b”, or V3 directed described herein. In some embodiments, Vi, Vi, and
Vi3 are each independently a light chain variable domain comprising a CDR-L1, CDR-L2,
and CDR-L3 of a light chain variable domain sequence of antibody CD4BS “a”, CD4BS “b”,
MPER, MPER_100W, V1/V2 directed “a”, V1/V2 directed “b”, or V3 directed described
herein. In some embodiments, Vyi, Vi and V3 are each independently a heavy chain
variable domain comprising a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable
domain sequence of antibody CD4BS “a”, CD4BS “b”, MPER, MPER_100W, V1/V2
directed “a”, V1/V2 directed “b”, or V3 directed described herein.

[0108] In some embodiments, Vi, Vi, and V|3 are each independently a variable domain
derived from an amino acid sequence as set forth in any one of SEQ ID NOs: 303, 305, 311,
313, 319, 321, 327, 329, 335, 337, 343, 345, 351, 353, 359, 361, 367, 369, 375, 377, 383,
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385, 391, 393, 399, 401, 407, 409, 415, 417, 423, 425, 431, 433, 439, 441, 447, 449, 455,
457, 463, 465, 471, 473; and Vy;, Vi and Vs are each independently a variable domain
derived from an amino acid sequence as set forth in any one of SEQ ID NOs: 302, 304, 310,
312, 318, 320, 326, 328, 334, 336, 342, 344, 350, 352, 358, 360, 366, 368, 374, 376, 382,
384, 390, 392, 398, 400, 406, 408, 414, 416, 422, 424, 430, 432, 438, 440, 446, 448, 454,
456, 462, 464, 470, 472. In other embodiments, Vi, Vi, and V|3 each independently
comprise light chain complementarity determining regions of a variable domain comprising
an amino acid sequence as set forth in any one of SEQ ID NOs: 266-271, 275-277, 488-496;
and Vy;, Vip and Vs each independently comprise heavy chain complementarity determining
regions of a variable domain comprising an amino acid sequence as set forth in any one of
SEQ ID NOs: 248-253, 257-259, 479-487.

[0109] In particular embodiments, the order of the Vy; and Vi, domains, and therefore
the order of Vi, and Vi, domains, in the polypeptide chain of formula I or the polypeptide
chain of formula II (i.e., to reverse the order) are swapped.

[0110] In some embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 4 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 4; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 3 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 3; the third polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 1 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 1; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 2 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 2.

[0111] In some embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 12 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 12; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 11 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 11; the third polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 9 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 9; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 10 or an amino acid sequence that is at least 95%

identical to the amino acid sequence of SEQ ID NO: 10.
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[0112] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 20 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 20; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 19 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 19; the third polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 17 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 17; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 18 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 18.

[0113] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 28 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 28; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 27 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 27; the third polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 25 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 25; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 26 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 26.

[0114] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 36 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 36; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 35 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 35; the third polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 33 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 33; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 34 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 34.

[0115] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 44 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 44; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 43 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 43; the third polypeptide chain comprises the amino

acid sequence of SEQ ID NO: 41 or an amino acid sequence that is at least 95% identical to
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the amino acid sequence of SEQ ID NO: 41; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 42 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 42.

[0116] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 52 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 52; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 51 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 51; the third polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 49 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 49; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 50 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 50.

[0117] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 60 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 60; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 59 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 59; the third polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 57 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 57; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 58 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 58.

[0118] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 68 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 68; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 67 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 67; the third polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 65 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 65; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 66 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 66.

[0119] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 76 or an amino acid sequence that is at least 95% identical to the

amino acid sequence of SEQ ID NO: 76; the second polypeptide chain comprises the amino
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acid sequence of SEQ ID NO: 75 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 75; the third polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 73 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 73; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 74 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 74.

[0120] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 84 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 84; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 83 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 83; the third polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 81 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 81; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 82 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 82.

[0121] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 92 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO:92; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 91 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 91; the third polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 89 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 89; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 90 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 90.

[0122] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 100 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 100; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 99 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 99; the third polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 97 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 97; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 98 or an amino acid sequence that is at least 95%

identical to the amino acid sequence of SEQ ID NO: 98.
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[0123] In other embodiments, the first polypeptide comprises the amino acid sequence of
SEQ ID NO: 108 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 108; the second polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 107 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 107; the third polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 105 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 105; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 106 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 106.

[0124] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 116 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 116; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 115 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 115; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 113 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 113; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 114 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 114.

[0125] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 124 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 124; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 123 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 123; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 121 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 121; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 122 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 122.

[0126] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 132 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 132; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 131 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 131; the third polypeptide chain comprises the

amino acid sequence of SEQ ID NO: 129 or an amino acid sequence that is at least 95%
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identical to the amino acid sequence of SEQ ID NO: 129; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 130 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 130.

[0127] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 140 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 140; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 139 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 139; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 137 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 137; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 138 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 138.

[0128] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 148 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 148; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 147 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 147; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 145 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 145; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 146 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 146.

[0129] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 156 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 156; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 155 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 155; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 153 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 153; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 154 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 154.

[0130] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 164 or an amino acid sequence that is at least 95% identical to the

amino acid sequence of SEQ ID NO: 164; the second polypeptide chain comprises the amino
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acid sequence of SEQ ID NO: 163 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 163; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 161 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 161; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 162 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 162.

[0131] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 172 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 172; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 171 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 171; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 169 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 169; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 170 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 170.

[0132] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 180 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 180; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 179 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 179; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 177 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 177; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 178 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 178.

[0133] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 188 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 188; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 187 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 187; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 185 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 185; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 186 or an amino acid sequence that is at

least 95% identical to the amino acid sequence of SEQ ID NO: 186.
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[0134] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 196 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 196; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 195 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 195; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 193 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 193; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 194 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 194.

[0135] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 204 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 204; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 203 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 203; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 201 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 201; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 202 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 202.

[0136] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 212 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 212; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 211 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 211; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 209 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 209; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 210 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 210.

[0137] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 220 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 220; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 219 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 219; the third polypeptide chain comprises the

amino acid sequence of SEQ ID NO: 217 or an amino acid sequence that is at least 95%
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identical to the amino acid sequence of SEQ ID NO: 217; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 218 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 218.

[0138] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 228 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 228; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 227 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 227; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 225 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 225; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 226 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 226.

[0139] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 235 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 235; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 234 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 234; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 232 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 232; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 233 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 233.

[0140] In other embodiments, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 243 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 243; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 242 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 242; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 240 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 240; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 241 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 241.

[0141] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 305 or an amino acid sequence that is at least 95% identical to the

amino acid sequence of SEQ ID NO: 305; the second polypeptide chain comprises the amino
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acid sequence of SEQ ID NO: 304 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 304; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 302 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 302; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 303 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 303.

[0142] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 313 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 313; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 312 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 312; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 310 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 310; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 311 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 311.

[0143] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 321 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 321; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 320 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 320; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 318 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 318; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 319 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 319.

[0144] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 329 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 329; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 328 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 328; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 326 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 326; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 327 or an amino acid sequence that is at

least 95% identical to the amino acid sequence of SEQ ID NO: 327.
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[0145] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 337 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 337; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 336 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 336; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 334 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 334; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 335 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 335.

[0146] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 345 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 345; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 344 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 344; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 342 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 342; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 343 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 343.

[0147] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 353 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 353; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 352 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO:352; the third polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 350 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 350; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 351 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 351.

[0148] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 361 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 361; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 360 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 360; the third polypeptide chain comprises the

amino acid sequence of SEQ ID NO: 358 or an amino acid sequence that is at least 95%
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identical to the amino acid sequence of SEQ ID NO: 358; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 359 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 359.

[0149] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 369 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 369; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 368 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 368; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 366 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 366; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 367 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 367.

[0150] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 377 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 377; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 376 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 376; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 374 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 374; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 375 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 375.

[0151] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 385 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 385; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 384 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 384; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 382 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 382; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 383 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 383.

[0152] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 393 or an amino acid sequence that is at least 95% identical to the

amino acid sequence of SEQ ID NO: 393; the second polypeptide chain comprises the amino
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acid sequence of SEQ ID NO: 392 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 392; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 390 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 390; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 391 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 391.

[0153] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 401 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 401; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 400 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 400; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 398 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 398; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 399 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 399.

[0154] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 409 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 409; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 408 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 408; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 406 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 406; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 407 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 407.

[0155] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 417 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 417; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 416 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 416; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 414 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 414; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 415 or an amino acid sequence that is at

least 95% identical to the amino acid sequence of SEQ ID NO: 415.
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[0156] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 425 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 425; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 424 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 424; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 422 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 422; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 423 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 423.

[0157] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 433 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO:433; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 432 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 432; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 430 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 430; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 431 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 431.

[0158] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 441 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 441; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 440 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 440; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 438 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 438; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 439 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 439.

[0159] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 449 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 449; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 448 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 448; the third polypeptide chain comprises the

amino acid sequence of SEQ ID NO: 446 or an amino acid sequence that is at least 95%
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identical to the amino acid sequence of SEQ ID NO: 446; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 447 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 447.

[0160] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 457 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 457; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 456 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 456; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 454 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 454; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 455 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 455.

[0161] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 465 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 465; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 464 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 464; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 462 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 462; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 463 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 463.

[0162] In another embodiment, the first polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 473 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 473; the second polypeptide chain comprises the amino
acid sequence of SEQ ID NO: 472 or an amino acid sequence that is at least 95% identical to
the amino acid sequence of SEQ ID NO: 472; the third polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 470 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 470; and the fourth polypeptide chain
comprises the amino acid sequence of SEQ ID NO: 471 or an amino acid sequence that is at
least 95% identical to the amino acid sequence of SEQ ID NO: 471.

[0163] In other embodiments, the binding protein of the disclosure is a trispecific and/or

trivalent binding protein comprising four polypeptide chains that form three antigen binding
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sites that specifically bind one or more (e.g., three) HIV target antigens, wherein a first
polypeptide chain has a structure represented by the formula:
Vio- Li-Vii- L-Co (1
and a second polypeptide chain has a structure represented by the formula:
Vhi- L3-Viz- Ly-Chi-hinge-Cip-Chs (hole)  [T]
and a third polypeptide chain has a structure represented by the formula:
Viu3-Chi-hinge-Cypp-Cys (knob) (1]
and a fourth polypeptide chain has a structure represented by the formula:
Vi3-CL [IV]
wherein:
VL1 is a first immunoglobulin light chain variable domain;
V12 is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vi is a first immunoglobulin heavy chain variable domain;
V2 is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpj is the immunoglobulin Cy; heavy chain constant domain; and
L;, L,, L3 and L4 are amino acid linkers;
and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair.
[0164] In other embodiments, the binding protein of the disclosure is a trispecific and/or
trivalent binding protein comprising four polypeptide chains that form three antigen binding
sites that specifically bind one or more (e.g., three) HIV target antigens, wherein a first
polypeptide chain has a structure represented by the formula:
Vio- Li-Vii- L-Co (1
and a second polypeptide chain has a structure represented by the formula:
Viui- L3-Vip-Ls-Chi-hinge-Cyp-Cys (knob)  [1T]
and a third polypeptide chain has a structure represented by the formula:
Vu3-Cyi-hinge-Cyp-Chs (hole) [III]
and a fourth polypeptide chain has a structure represented by the formula:
Vi5-CL [1V]

wherein:
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VL is a first immunoglobulin light chain variable domain;

V1, is a second immunoglobulin light chain variable domain;

V13 is a third immunoglobulin light chain variable domain;

Vy is a first immunoglobulin heavy chain variable domain;

Vi is a second immunoglobulin heavy chain variable domain;

Vy3 is a third immunoglobulin heavy chain variable domain;

CL is an immunoglobulin light chain constant domain;

Cp 1s the immunoglobulin Cy; heavy chain constant domain; and

L, L,, L3 and L4 are amino acid linkers;

and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-

over light chain-heavy chain pair.

Additional examples of trispecific binding proteins

[0165] In some embodiments, Vi, Vi, and V3 are each independently a variable domain
comprising an amino acid sequence as set forth in any one of SEQ ID NOs: 512, 513, 514,
515, 516, 517, 518, 519, 520, and 521. In some embodiments, Vi, Vi» and Vi3 are each
independently a variable domain comprising an amino acid sequence having at least about
80%, at least about 81%, at least about 82%, at least about 83%, at least about 84 %, at least
about 85%, at least about 86%, at least about 87%, at least about 88%, at least about 89%, at
least about 90%, at least about 91%, at least about 92%, at least about 93%, at least about
94%, at least about 95%, at least about 96%, at least about 97%, at least about 98%, or at
least about 99% sequence identity to a sequence as set forth in any one of SEQ ID NOs: 512,
513,514, 515, 516, 517, 518, 519, 520, and 521.

[0166] In some embodiments, Vg, Vi and Vi3 are each independently a variable domain
comprising an amino acid sequence as set forth in any one of SEQ ID NOs: 502, 503, 504,
505, 506, 507, and 508. In some embodiments, Vy;, Vi, and Vs are each independently a
variable domain comprising an amino acid sequence having at least about 80%, at least about
81%, at least about 82%, at least about 83%, at least about 84 %, at least about 85%, at least
about 86%, at least about 87%, at least about 88%, at least about 89%, at least about 90%, at
least about 91%, at least about 92%, at least about 93%, at least about 94%, at least about
95%, at least about 96%, at least about 97%, at least about 98%, or at least about 99%
sequence identity to a sequence as set forth in any one of SEQ ID NOs: 502, 503, 504, 505,
506, 507, and 508.
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[0167] In some embodiments, Vi, Vi, and V3 comprise an amino acid sequence as set
forth in SEQ ID NOs: 518, 519, and 512, respectively, and Vy;, Vi, and Vg3 comprise an
amino acid sequence as set forth in SEQ ID NOs: 504, 506, and 502, respectively. In some
embodiments, Vi, V12, and V3 comprise an amino acid sequence as set forth in SEQ ID
NOs: 518, 519, and 513, respectively, and Vy;, Vi, and Vs comprises an amino acid
sequence as set forth in SEQ ID NOs: 504, 506, and 503, respectively. In some embodiments,
VL1, V12, and V3 comprises an amino acid sequence as set forth in SEQ ID NOs: 519, 518,
and 513, respectively, and Vy;, Vi, and Vs comprises an amino acid sequence as set forth
in SEQ ID NOs: 506, 504, and 503, respectively.

[0168] In some embodiments, Vi, Vi, and V3 are each independently a variable domain
comprising a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain comprising a
sequence selected from the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517,
518, 519, 520, and 521. In some embodiments, Vi, Vi, and Vs are each independently a
variable domain comprising a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable
domain comprising a sequence selected from the group consisting of SEQ ID NOs: 502, 503,
504, 505, 506, 507, and 508. In some embodiments, Vi, Vi, and Vi3 are each independently
a variable domain comprising a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable
domain comprising a light chain variable domain sequence shown in Table C. In some
embodiments, Vy;, Vi and Vs are each independently a variable domain comprising a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising a heavy chain
variable domain sequence shown in Table C.

[0169] In some embodiments, Vi is a variable domain comprising a CDR-L1, CDR-L2,
and CDR-L3 of a light chain variable domain comprising a sequence of SEQ ID NO: 518,
V1, is a variable domain comprising a CDR-L1, CDR-L2, and CDR-L3 of a light chain
variable domain comprising a sequence of SEQ ID NO: 519, Vi3 is a variable domain
comprising a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain comprising a
sequence of SEQ ID NO: 512, Vy; is a variable domain comprising a CDR-H1, CDR-H2,
and CDR-H3 of a heavy chain variable domain comprising a sequence of SEQ ID NO: 504,
Vi is a variable domain comprising a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain
variable domain comprising a sequence of SEQ ID NO: 506, and VHj3 is a variable domain
comprising a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising
a sequence of SEQ ID NO: 502. In some embodiments, Vi is a variable domain comprising

a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain comprising a sequence of
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SEQ ID NO: 518, Vi, is a variable domain comprising a CDR-L1, CDR-L2, and CDR-L3 of
a light chain variable domain comprising a sequence of SEQ ID NO: 519, Vi3 is a variable
domain comprising a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain
comprising a sequence of SEQ ID NO: 513, Vy; is a variable domain comprising a CDR-H1,
CDR-H2, and CDR-H3 of a heavy chain variable domain comprising a sequence of SEQ ID
NO: 504, Vi, is a variable domain comprising a CDR-H1, CDR-H2, and CDR-H3 of a heavy
chain variable domain comprising a sequence of SEQ ID NO: 506, and VH3 is a variable
domain comprising a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain
comprising a sequence of SEQ ID NO: 503. In some embodiments, Vi is a variable domain
comprising a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain comprising a
sequence of SEQ ID NO: 519, Vy, is a variable domain comprising a CDR-L1, CDR-L2, and
CDR-L3 of a light chain variable domain comprising a sequence of SEQ ID NO: 518, Vi3 is
a variable domain comprising a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable
domain comprising a sequence of SEQ ID NO: 513, and Vy; is a variable domain comprising
a CDR-HI1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising a sequence
of SEQ ID NO: 506, Vy is a variable domain comprising a CDR-H1, CDR-H2, and CDR-H3
of a heavy chain variable domain comprising a sequence of SEQ ID NO: 504, and VH3 is a
variable domain comprising a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable
domain comprising a sequence of SEQ ID NO: 503.

[0170] In some embodiments, Vi, Vi, and V3 are each independently a variable domain
comprising: (a) a CDR-L1 comprising a sequence selected from the group consisting of SEQ
ID NOs: 266, 269, 275, 278, 281, and 500; (b) a CDR-L2 comprising a sequence selected
from the group consisting of SEQ ID NOs: 267, 270, 276, 279, 282, and 501; and/or (¢) a
CDR-L3 comprising a sequence selected from the group consisting of SEQ ID NOs: 268,
271,274,277, 280, and 283. In some embodiments, Vi, Vi, and Vi3 are each independently
a variable domain comprising a CDR-L1, CDR-L2, and CDR-L3 comprising amino acid
sequences as shown in Table B. In some embodiments, Vi, Vi, and Vi3 are each
independently a variable domain comprising a CDR-L1, CDR-L2, and CDR-L3 comprising a
sequence as set forth in SEQ ID NOs: 266, 267, and 268, respectively; a sequence as set forth
in SEQ ID NOs: 269, 270, and 271, respectively; a sequence as set forth in SEQ ID NOs:
500, 501, and 274, respectively; a sequence as set forth in SEQ ID NOs: 275, 276, and 277,
respectively; a sequence as set forth in SEQ ID NOs: 281, 282, and 283, respectively; or a
sequence as set forth in SEQ ID NOs: 278, 279, and 280, respectively.

82



[0171] In some embodiments, Vg, Viz and Vi3 are each independently a variable domain
comprising: (a) a CDR-H1 comprising a sequence selected from the group consisting of SEQ
ID NOs: 248, 251, 254, 257, 263, and 499; (b) a CDR-H2 comprising a sequence selected
from the group consisting of SEQ ID NOs: 252, 255, 258, 261, 264, and 497; and/or (c) a
CDR-H3 comprising a sequence selected from the group consisting of SEQ ID NOs: 250,
253, 256, 259, 262, 265, and 498. In some embodiments, Vy;, Vi and Vys are each
independently a variable domain comprising a CDR-H1, CDR-H2, and CDR-H3 comprising
amino acid sequences as shown in Table B. In some embodiments, Vy;, Vi, and Vs are
each independently a variable domain comprising a CDR-H1, CDR-H2, and CDR-H3
comprising a sequence as set forth in SEQ ID NOs: 248, 497, and 250, respectively; a
sequence as set forth in SEQ ID NOs: 251, 252, and 253, respectively; a sequence as set forth
in SEQ ID NOs: 254, 255, and 256, respectively; a sequence as set forth in SEQ ID NOs:
254, 255, and 498, respectively; a sequence as set forth in SEQ ID NOs: 257, 258, and 259,
respectively; a sequence as set forth in SEQ ID NOs: 263, 264, and 265, respectively; or a
sequence as set forth in SEQ ID NOs: 499, 261, and 262, respectively.

[0172] In some embodiments, Vi; comprises a CDR-L1, CDR-L2, and CDR-L3
comprising the sequence of SEQ ID NOs: 500, 501, and 274, respectively; Vi, comprises a
CDR-LI1, CDR-L2, and CDR-L3 comprising the sequence of SEQ ID NOs: 275, 276, and
277, respectively; Vi3 comprises a CDR-L1, CDR-L2, and CDR-L3 comprising the sequence
of SEQ ID NOs: 266, 267, and 268, respectively; Vi comprises a CDR-H1, CDR-H2, and
CDR-H3 comprising the sequence of SEQ ID NOs: 254, 255, and 256, respectively; Vi
comprises a CDR-H1, CDR-H2, and CDR-H3 comprising the sequence of SEQ ID NOs: 257,
258, and 259, respectively; and Vg3 comprises a CDR-H1, CDR-H2, and CDR-H3
comprising the sequence of SEQ ID NOs: 248, 497, and 250, respectively. In some
embodiments, Vi comprises a CDR-L1, CDR-L2, and CDR-L3 comprising the sequence of
SEQ ID NOs: 500, 501, and 274, respectively; Vi, comprises a CDR-L1, CDR-L2, and
CDR-L3 comprising the sequence of SEQ ID NOs: 275, 276, and 277, respectively; Vi3
comprises a CDR-L1, CDR-L2, and CDR-L3 comprising the sequence of SEQ ID NOs: 269,
270, and 271, respectively; Vy; comprises a CDR-H1, CDR-H2, and CDR-H3 comprising the
sequence of SEQ ID NOs: 254, 255, and 256, respectively; Vi, comprises a CDR-H1, CDR-
H2, and CDR-H3 comprising the sequence of SEQ ID NOs: 257, 258, and 259, respectively;
and Vy3 comprises a CDR-H1, CDR-H2, and CDR-H3 comprising the sequence of SEQ ID
NOs: 251, 252, and 253, respectively. In some embodiments, Vi, comprises a CDR-LI,
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CDR-L2, and CDR-L3 comprising the sequence of SEQ ID NOs: 275, 276, and 277,
respectively; Vi, comprises a CDR-L1, CDR-L2, and CDR-L3 comprising the sequence of
SEQ ID NOs: 500, 501, and 274, respectively; Vi3 comprises a CDR-L1, CDR-L2, and
CDR-L3 comprising the sequence of SEQ ID NOs: 269, 270, and 271, respectively; Vi
comprises a CDR-H1, CDR-H2, and CDR-H3 comprising the sequence of SEQ ID NOs: 257,
258, and 259, respectively; Vg, comprises a CDR-H1, CDR-H2, and CDR-H3 comprising the
sequence of SEQ ID NOs: 254, 255, and 256, respectively; and Vy3 comprises a CDR-HI,
CDR-H2, and CDR-H3 comprising the sequence of SEQ ID NOs: 251, 252, and 253,

respectively.

Additional trispecific binding proteins targeting one or more HIV target proteins

and one or more T cell target proteins

[0173] In some embodiments, a binding protein of the present disclosure comprises four
polypeptide chains that form three antigen binding sites that specifically bind one or more
(e.g., one or two) HIV target proteins and one or more (e.g., one or two) T cell target
proteins, wherein a first polypeptide chain has a structure represented by the formula:
Vi- Li-Vii- L-Cp [1];
a second polypeptide chain has a structure represented by the formula:
Vhi- Ls-Vip- Li-Cyy (11];
a third polypeptide chain has a structure represented by the formula:
Vuz-Chi (1];
and a fourth polypeptide chain has a structure represented by the formula:
Vi3-Co IV
wherein
V1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vi is a first immunoglobulin heavy chain variable domain;
Vi is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpy is an immunoglobulin Cy; heavy chain constant domain; and

L, L,, Ls;, and L, are amino acid linkers;
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and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair.
[0174] In some embodiments, a binding protein of the present disclosure comprises four
polypeptide chains that form three antigen binding sites that specifically bind one or more
(e.g., one or two) HIV target proteins and one or more (e.g., one or two) T cell target
proteins, wherein a first polypeptide chain has a structure represented by the formula:
Vio- Li-Vi- L-CL (1;
a second polypeptide chain has a structure represented by the formula:
Viui- L3-Vi- Li-Cy-hinge-Crp-Ciys [11];
a third polypeptide chain has a structure represented by the formula:
Vu3-Chi-hinge-Cip-Chiz [1I1];
and a fourth polypeptide chain has a structure represented by the formula
Vi5-Cp IV
wherein
VL1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vyi is a first immunoglobulin heavy chain variable domain;
V2 is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpyi is an immunoglobulin Cy; heavy chain constant domain;
Ciz is an immunoglobulin Cy; heavy chain constant domain;
Cps 1s an immunoglobulin Cy3 heavy chain constant domain;
hinge is an immunoglobulin hinge region connecting the Cy; and Cy, domains; and
L, L,, Ls, and L, are amino acid linkers;
and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair.
[0175] In some embodiments, the first polypeptide chain and the second polypeptide
chain have a cross-over orientation that forms two distinct antigen binding sites. In some
embodiments, the Vy; and Vi form a binding pair and form the first antigen binding site. In
some embodiments, the Vg, and Vi, form a binding pair and form the second antigen binding

site. In some embodiments, the third polypeptide and the fourth polypeptide form a third
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antigen binding site. In some embodiments, the Vi3 and V3 form a binding pair and form the
third antigen binding site.

[0176] In some embodiments, Vi, Vi, and V3 are each independently a variable domain
comprising an amino acid sequence as set forth in any one of SEQ ID NOs: 512, 513, 514,
515, 516, 517, 518, 519, 520, 521, 522, 523, and 524. In some embodiments, Vi, Vi, and
V13 are each independently a variable domain comprising an amino acid sequence having at
least about 80%, at least about 81%, at least about 82%, at least about 83%, at least about
84%, at least about 85%, at least about 86%, at least about 87%, at least about 88%, at least
about 89%, at least about 90%, at least about 91%, at least about 92%, at least about 93%, at
least about 94 %, at least about 95%, at least about 96%, at least about 97%, at least about
98%, or at least about 99% sequence identity to a sequence as set forth in any one of SEQ ID
NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523, and 524.

[0177] In some embodiments, Vg, Viz and Vs are each independently a variable domain
comprising an amino acid sequence as set forth in any one of SEQ ID NOs: 502, 503, 504,
505, 506, 507, 508, 509, 510, and 511. In some embodiments, Vy;, Vi and Vys are each
independently a variable domain comprising an amino acid sequence having at least about
80%, at least about 81%, at least about 82%, at least about 83%, at least about 84%, at least
about 85%, at least about 86%, at least about 87%, at least about 88%, at least about 89%, at
least about 90%, at least about 91%, at least about 92%, at least about 93%, at least about
94%, at least about 95%, at least about 96%, at least about 97%, at least about 98%, or at
least about 99% sequence identity to a sequence as set forth in any one of SEQ ID NOs: 502,
503, 504, 505, 506, 507, 508, 509, 510, and 511.

[0178] In some embodiments, Vi, Vi, and V3 comprise an amino acid sequence as set
forth in SEQ ID NOs: 522, 524, and 513, respectively, and Vg, Vi, and Vi3 comprise an
amino acid sequence as set forth in SEQ ID NOs: 509,511, and 503, respectively. In some
embodiments, Vi, V1o, and V3 comprise an amino acid sequence as set forth in SEQ ID
NOs: 524, 522, and 513, respectively, and Vyi, Vi, and Vys comprise an amino acid
sequence as set forth in SEQ ID NOs: 511, 509, and 503, respectively.

[0179] In some embodiments, Vi, Vi, and V3 are each independently a variable domain
comprising a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain comprising a
sequence selected from the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517,
518, 519, 520, 521, 522, 523, and 524.
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[0180] In some embodiments, Vg, Viz and Vi3 are each independently a variable domain
comprising a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising
a sequence selected from the group consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507,
508, 509, 510, and 511.

[0181] In some embodiments, Vi is a variable domain comprising a CDR-L1, CDR-L2,
and CDR-L3 of a light chain variable domain comprising a sequence of SEQ ID NO: 522,
V1, is a variable domain comprising a CDR-L1, CDR-L2, and CDR-L3 of a light chain
variable domain comprising a sequence of SEQ ID NO: 524, V3 is a variable domain
comprising a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain comprising a
sequence of SEQ ID NO: 513, Vy; is a variable domain comprising a CDR-H1, CDR-H2,
and CDR-H3 of a heavy chain variable domain comprising a sequence of SEQ ID NO: 509,
Vi is a variable domain comprising a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain
variable domain comprising a sequence of SEQ ID NO: 511, and VHj3 is a variable domain
comprising a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising
a sequence of SEQ ID NO: 503. In some embodiments, Vy, is a variable domain comprising
a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain comprising a sequence of
SEQ ID NO: 524, Vi, is a variable domain comprising a CDR-L1, CDR-L2, and CDR-L3 of
a light chain variable domain comprising a sequence of SEQ ID NO: 522, V3 is a variable
domain comprising a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain
comprising a light chain variable domain sequence of SEQ ID NO: 513, Vy; is a variable
domain comprising a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain
comprising a sequence of SEQ ID NO: 511, Vy; is a variable domain comprising a CDR-H1,
CDR-H2, and CDR-H3 of a heavy chain variable domain comprising a sequence of SEQ ID
NO: 509, and VHj; is a variable domain comprising a CDR-H1, CDR-H2, and CDR-H3 of a
heavy chain variable domain comprising a sequence of SEQ ID NO: 503.

[0182] In some embodiments, Vi, Vi, and V3 are each independently a variable domain
comprising: (a) a CDR-L1 comprising a sequence selected from the group consisting of SEQ
ID NOs: 266, 269, 275, 278, 281, 488, 491, 494 and 500; (b) a CDR-L2 comprising a
sequence selected from the group consisting of SEQ ID NOs: 267, 270, 276, 279, 282, 489,
492, 495, and 501; and (c) a CDR-L3 comprising a sequence selected from the group
consisting of SEQ ID NOs: 268, 271, 274, 277, 280, 283, 490, 493, and 496. In some
embodiments, Vi, Vi, and V3 are each independently a variable domain comprising a CDR-

L1, CDR-L2, and CDR-L3 comprising amino acid sequences as shown in Table B. In some
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embodiments, Vi, Vi, and Vi3 are each independently a variable domain comprising a CDR-
L1, CDR-L2, and CDR-L3 comprising a sequence as set forth in SEQ ID NOs: 266, 267, and
268, respectively; a sequence as set forth in SEQ ID NOs: 269, 270, and 271, respectively; a
sequence as set forth in SEQ ID NOs: 500, 501, and 274, respectively; a sequence as set forth
in SEQ ID NOs: 275, 276, and 277, respectively; a sequence as set forth in SEQ ID NOs:
281, 282, and 283, respectively; a sequence as set forth in SEQ ID NOs: 278, 279, and 280,
respectively; a sequence as set forth in SEQ ID NOs: 488, 489, and 490, respectively; a
sequence as set forth in SEQ ID NOs: 491, 492, and 493, respectively; or a sequence as set
forth in SEQ ID NOs: 494, 495, and 496, respectively.

[0183] In some embodiments, Vg, Vi and Vs are each independently a variable domain
comprising: (a) a CDR-H1 comprising a sequence selected from the group consisting of SEQ
ID NOs: 248, 251, 254, 257, 263, 479, 482, 485, and 499; (b) a CDR-H2 comprising a
sequence selected from the group consisting of SEQ ID NOs: 252, 255, 258, 261, 264, 480,
483, 486, and 497; and (c) a CDR-H3 comprising a sequence selected from the group
consisting of SEQ ID NOs: 250, 253, 256, 259, 262, 265, 481, 484, 487, and 498. In some
embodiments, Vg, Vi and Vs are each independently a variable domain comprising a
CDR-H1, CDR-H2, and CDR-H3 comprising amino acid sequences as shown in Table B. In
some embodiments, Vy;, Vi, and Vys are each independently a variable domain comprising a
CDR-H1, CDR-H2, and CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248,
497, and 250, respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253,
respectively; a sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set forth
in SEQ ID NOs: 257, 258, and 259, respectively; a sequence as set forth in SEQ ID NOs:
263, 264, and 265, respectively; a sequence as set forth in SEQ ID NOs: 499, 261, and 262,
respectively; a sequence as set forth in SEQ ID NOs: 479, 480, and 481, respectively; a
sequence as set forth in SEQ ID NOs: 482, 483, and 484, respectively; or a sequence as set
forth in SEQ ID NOs: 485, 486, and 487, respectively.

[0184] In some embodiments, Vi comprises a CDR-L1, CDR-L2, and CDR-L3
comprising the sequence of SEQ ID NOs: 488, 489, and 490, respectively; Vi, comprises a
CDR-LI1, CDR-L2, and CDR-L3 comprising the sequence of SEQ ID NOs: 494, 495, and
496, respectively; Vi3 comprises a CDR-L1, CDR-L2, and CDR-L3 comprising the sequence
of SEQ ID NOs: 269, 270, and 271, respectively; Vi, comprises a CDR-H1, CDR-H2, and
CDR-H3 comprising the sequence of SEQ ID NOs: 479, 480, and 481, respectively; Vi

88



comprises a CDR-H1, CDR-H2, and CDR-H3 comprising the sequence of SEQ ID NOs: 485,
486, and 487, respectively; and Vys comprises a CDR-H1, CDR-H2, and CDR-H3
comprising the sequence of SEQ ID NOs: 251, 252, and 253, respectively. In some
embodiments, Vi comprises a CDR-L1, CDR-L2, and CDR-L3 comprising the sequence of
SEQ ID NOs: 494, 495, and 496, respectively; Vi, comprises a CDR-L1, CDR-L2, and
CDR-L3 comprising the sequence of SEQ ID NOs: 488, 489, and 490, respectively; Vi3
comprises a CDR-L1, CDR-L2, and CDR-L3 comprising the sequence of SEQ ID NOs: 269,
270, and 271, respectively; Vy; comprises a CDR-H1, CDR-H2, and CDR-H3 comprising the
sequence of SEQ ID NOs: 485, 486, and 487, respectively; Vi, comprises a CDR-H1, CDR-
H2, and CDR-H3 comprising the sequence of SEQ ID NOs: 479, 480, and 481, respectively;
and Vy3 comprises a CDR-H1, CDR-H2, and CDR-H3 comprising the sequence of SEQ ID
NOs: 251, 252, and 253, respectively.

[0185] In some embodiments, Vi and Vy; are light and heavy chain variable domains
comprising a light and heavy chain variable sequence of antibody CD28 or CD28_2
described herein, Vi, and Vy; are light and heavy chain variable domains comprising a light
and heavy chain variable sequence of antibody CD3 described herein, and V3 and Vg3 are
light and heavy chain variable domains comprising a light and heavy chain variable sequence
of antibody CD4BS “a”, CD4BS “b”, MPER, MPER_100W, V1/V2 directed “a”, V1/V2
directed “b”, or V3 directed described herein. In some embodiments, Vi and Vy; are light
and heavy chain variable domains comprising the six CDRs of antibody CD28 or CD28_2
described herein, Vi, and Vy; are light and heavy chain variable domains comprising the six
CDRs of antibody CD3 described herein, and Vi3 and Vys are light and heavy chain variable
domains comprising the six CDRs of antibody CD4BS “a”, CD4BS “b”, MPER,
MPER_100W, V1/V2 directed “a”, V1/V2 directed “b”, or V3 directed described herein.
[0186] In some embodiments, Vi and Vy; are light and heavy chain variable domains
comprising a light and heavy chain variable sequence of antibody CD28 or CD28_2
described herein, Vi, and Vy; are light and heavy chain variable domains comprising a light
and heavy chain variable sequence of antibody CD4BS “a”, CD4BS “b”, MPER,
MPER_100W, V1/V2 directed “a”, V1/V2 directed “b”, or V3 directed described herein, and
V13 and Vys are light and heavy chain variable domains comprising a light and heavy chain
variable sequence of antibody CD3 described herein. In some embodiments, V1, and Vy; are
light and heavy chain variable domains comprising the six CDRs of antibody CD28 or

CD28_2 described herein, Vi, and Vy; are light and heavy chain variable domains
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comprising the six CDRs of antibody CD4BS “a”, CD4BS “b”, MPER, MPER_100W,
V1/V2 directed “a”, V1/V2 directed “b”, or V3 directed described herein, and Vi3 and Vi
are light and heavy chain variable domains comprising the six CDRs of antibody CD3
described herein.

[0187] In some embodiments, Vi and Vy; are light and heavy chain variable domains
comprising a light and heavy chain variable sequence of antibody CD3 described herein, Vi,
and Vy are light and heavy chain variable domains comprising a light and heavy chain
variable sequence of antibody CD28 or CD28_2 described herein, and Vi3 and Vg3 are light
and heavy chain variable domains comprising a light and heavy chain variable sequence of
antibody CD4BS “a”, CD4BS “b”, MPER, MPER_100W, V1/V2 directed “a”, V1/V2
directed “b”, or V3 directed described herein. In some embodiments, Vi and Vy; are light
and heavy chain variable domains comprising the six CDRs of antibody CD3 described
herein, Vi, and Vy; are light and heavy chain variable domains comprising the six CDRs of
antibody CD28 or CD28_2 described herein, and Vi3 and V3 are light and heavy chain
variable domains comprising the six CDRs of antibody CD4BS “a”, CD4BS “b”, MPER,
MPER_100W, V1/V2 directed “a”, V1/V2 directed “b”, or V3 directed described herein.
[0188] In some embodiments, Vi and Vy; are light and heavy chain variable domains
comprising a light and heavy chain variable sequence of antibody CD3 described herein, Vi,
and Vy, are light and heavy chain variable domains comprising a light and heavy chain
variable sequence of antibody CD4BS “a”, CD4BS “b”, MPER, MPER_100W, V1/V2
directed “a”, V1/V2 directed “b”, or V3 directed described herein, and Vi3 and Vg3 are light
and heavy chain variable domains comprising a light and heavy chain variable sequence of
antibody CD28 or CD28_2 described herein. In some embodiments, Vi ; and Vy; are light
and heavy chain variable domains comprising the six CDRs of antibody CD3 described
herein, Vi, and Vy; are light and heavy chain variable domains comprising the six CDRs of
antibody CD4BS “a”, CD4BS “b”, MPER, MPER_100W, V1/V2 directed “a”, V1/V2
directed “b”, or V3 directed described herein, and V|3 and Vg3 are light and heavy chain
variable domains comprising the six CDRs of antibody CD28 or CD28_2 described herein.
[0189] In some embodiments, Vi and Vy; are light and heavy chain variable domains
comprising a light and heavy chain variable sequence of antibody CD4BS “a”, CD4BS “b”,
MPER, MPER_100W, V1/V2 directed “a”, V1/V2 directed “b”, or V3 directed described
herein, Vi, and Vy; are light and heavy chain variable domains comprising a light and heavy

chain variable sequence of antibody CD28 or CD28_2 described herein, and Vi3 and Vys are
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light and heavy chain variable domains comprising a light and heavy chain variable sequence
of antibody CD3 described herein. In some embodiments, Vi and Vy; are light and heavy
chain variable domains comprising the six CDRs of antibody CD4BS “a”, CD4BS “b”,
MPER, MPER_100W, V1/V2 directed “a”, V1/V2 directed “b”, or V3 directed described
herein, Vi, and Vy; are light and heavy chain variable domains comprising the six CDRs of
antibody CD28 or CD28_2 described herein, and Vi3 and V3 are light and heavy chain
variable domains comprising the six CDRs of antibody CD3 described herein.

[0190] In some embodiments, Vi, and Vy; are light and heavy chain variable domains
comprising a light and heavy chain variable sequence of antibody CD4BS “a”, CD4BS “b”,
MPER, MPER_100W, V1/V2 directed “a”, V1/V2 directed “b”, or V3 directed described
herein, Vi, and Vy; are light and heavy chain variable domains comprising a light and heavy
chain variable sequence of antibody CD3 described herein, and V3 and Vy3 are light and
heavy chain variable domains comprising a light and heavy chain variable sequence of
antibody CD28 or CD28_2 described herein. In some embodiments, Vi, and Vy; are light
and heavy chain variable domains comprising the six CDRs of antibody CD4BS “a”, CD4BS
“b”, MPER, MPER_100W, V1/V2 directed “a”, V1/V2 directed “b”, or V3 directed
described herein, Vi, and Vy; are light and heavy chain variable domains comprising the six
CDRs of antibody CD3 or CD28_2 described herein, and V3 and Vy3 are light and heavy
chain variable domains comprising the six CDRs of antibody CD28 or CD28_2 described

herein.

Target Proteins

[0191] In one embodiment, the binding proteins specifically bind to one or more HIV
target proteins. In some embodiments, the binding proteins are trispecific and specifically
bind to MPER of the HIV-1 gp41 protein, a CD4 binding site of the HIV-1 gp120 protein, a
glycan in the V3 loop of the HIV-1 gp120 protein, a trimer apex of the HIV-1 gp120 protein
or gpl60. In other embodiments, the binding proteins specifically bind to one or more HIV
target proteins and one or more target proteins on a T-cell including T cell receptor complex.
These T-cell engager binding proteins are capable of recruiting T cells transiently to target
cells and, at the same time, activating the cytolytic activity of the T cells. The T-cell engager
trispecific antibodies can be used to activate HIV-1 reservoirs and redirect/activate T cells to
lyse latently infected HIV-1" T cells. Examples of target proteins on T cells include but are

not limited to CD3 and CD28, among others. In some embodiments, the trispecific binding
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proteins may be generated by combining the antigen binding domains of two or more
monospecific antibodies (parent antibodies) into one antibody. See International Publication
Nos. WO 2011/038290 A2, WO 2013/086533 A1, WO 2013/070776 A1, WO 2012/154312
Al, and WO 2013/163427 A1, which are hereby incorporated into this disclosure by
reference.The binding proteins of the disclosure may be prepared using domains or sequences
obtained or derived from any human or non-human antibody, including, for example, human,
murine, or humanized antibodies.

[0192] In some embodiments of the disclosure, the trivalent binding protein is capable of
binding three different antigen targets. In one embodiment, the binding protein is trispecific
and one light chain-heavy chain pair is capable of binding two different antigen targets or
epitopes and one light chain-heavy chain pair is capable of binding one antigen target or
epitope. In another embodiment, the binding protein is capable of binding three different
HIV antigen targets that are located on the HIV envelope glycoprotein structure composed of
gp120 and gp41 subunits. In other embodiments, the binding protein is capable of inhibiting
the function of one or more of the antigen targets.

[0193] In some embodiments, a binding protein of the present disclosure binds one or
more HIV target proteins. In some embodiments, the binding protein is capable of
specifically binding three different epitopes on a single HIV target protein. In some
embodiments, the binding protein is capable of binding two different epitopes on a first HIV
target protein, and one epitope on a second HIV target protein. In some embodiments, the
first and second HIV target proteins are different. In some embodiments, the binding protein
is capable of specifically binding three different HIV target protein. In some embodiments,
the one or more HIV target proteins are one or more of glycoprotein 120, glycoprotein 41,
and glycoprotein 160.

[0194] In some embodiments, a binding protein of the present disclosure binds one or
more HIV target proteins and one or more T cell target proteins. In some embodiments, the
binding protein is capable of specifically binding one HIV target protein and two different
epitopes on a single T cell target protein. In some embodiments, the binding protein is
capable of specifically binding one HIV target protein and two different T cell target proteins
(e.g., CD28 and CD3). In some embodiments, the binding protein is capable of specifically
binding one T cell target protein and two different epitopes on a single HIV target protein. In
some embodiments, the binding protein is capable of specifically binding one T cell target

protein and two different HIV target proteins. In some embodiments, the first and second
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polypeptide chains of the binding protein form two antigen binding sites that specifically
target two T cell target proteins, and the third and fourth polypeptide chains of the binding
protein form an antigen binding site that specifically binds an HIV target protein. In some
embodiments, the one or more HIV target proteins are one or more of glycoprotein 120,
glycoprotein 41, and glycoprotein 160. In some embodiments, the one or more T cell target

proteins are one or more of CD3 and CD28.

Linkers
[0195] In some embodiments, the linkers L;, L, L3, and L, range from no amino acids
(length=0) to about 100 amino acids long, or less than 100, 50, 40, 30, 20, or 15 amino acids
or less. The linkers can also be 10,9, 8, 7, 6, 5, 4, 3, 2, or 1 amino acids long. L;, L, L3, and
L, in one binding protein may all have the same amino acid sequence or may all have
different amino acid sequences.
[0196] Examples of suitable linkers include a single glycine (Gly) residue; a diglycine
peptide (Gly-Gly); a tripeptide (Gly-Gly-Gly); a peptide with four glycine residues (Gly-Gly-
Gly-Gly; SEQ ID NO: 285); a peptide with five glycine residues (Gly-Gly-Gly-Gly-Gly;
SEQ ID NO: 286); a peptide with six glycine residues (Gly-Gly-Gly-Gly-Gly-Gly; SEQ ID
NO: 287); a peptide with seven glycine residues (Gly-Gly-Gly-Gly-Gly-Gly-Gly; SEQ ID
NO: 288); a peptide with eight glycine residues (Gly-Gly-Gly-Gly-Gly-Gly-Gly-Gly; SEQ ID
NO: 289). Other combinations of amino acid residues may be used such as the peptide Gly-
Gly-Gly-Gly-Ser (SEQ ID NO: 290), the peptide Gly-Gly-Gly-Gly-Ser-Gly-Gly-Gly-Gly-Ser
(SEQ ID NO: 291) and the peptide Gly-Gly-Gly-Gly-Ser-Gly-Gly-Gly-Gly-Ser-Gly-Gly-
Gly-Gly-Ser (SEQ ID NO: 292). Other suitable linkers include a single Ser, and Val residue;
the dipeptide Arg-Thr, Gln-Pro, Ser-Ser, Thr-Lys, and Ser-Leu; Thr-Lys-Gly-Pro-Ser (SEQ
ID NO: 293), Thr-Val-Ala-Ala-Pro (SEQ ID NO: 294), Gln-Pro-Lys-Ala-Ala (SEQ ID NO:
295), GIn-Arg-Ile-Glu-Gly (SEQ ID NO: 296); Ala-Ser-Thr-Lys-Gly-Pro-Ser (SEQ ID NO:
297), Arg-Thr-Val-Ala-Ala-Pro-Ser (SEQ ID NO: 298), Gly-Gln-Pro-Lys-Ala-Ala-Pro (SEQ
ID NO: 299), and His-Ile-Asp-Ser-Pro-Asn-Lys (SEQ ID NO: 300). The examples listed
above are not intended to limit the scope of the disclosure in any way, and linkers comprising
randomly selected amino acids selected from the group consisting of valine, leucine,
isoleucine, serine, threonine, lysine, arginine, histidine, aspartate, glutamate, asparagine,

glutamine, glycine, and proline have been shown to be suitable in the binding proteins.
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[0197] The identity and sequence of amino acid residues in the linker may vary
depending on the type of secondary structural element necessary to achieve in the linker. For
example, glycine, serine, and alanine are best for linkers having maximum flexibility. Some
combination of glycine, proline, threonine, and serine are useful if a more rigid and extended
linker is necessary. Any amino acid residue may be considered as a linker in combination
with other amino acid residues to construct larger peptide linkers as necessary depending on
the desired properties.

[0198] In some embodiments, the length of L, is at least twice the length of Ls. In some
embodiments, the length of L, is at least twice the length of L4. In some embodiments, the
length of L is at least twice the length of L3, and the length of L, is at least twice the length
of L4. In some embodiments, L is 3 to 12 amino acid residues in length, L, is 3 to 14 amino
acid residues in length, L3 is 1 to 8 amino acid residues in length, and L, is 1 to 3 amino acid
residues in length. In some embodiments, L is 5 to 10 amino acid residues in length, L, is 5
to 8 amino acid residues in length, L3 is 1 to 5 amino acid residues in length, and L4 is 1 to 2
amino acid residues in length. In some embodiments, L; is 7 amino acid residues in length, L,
is 5 amino acid residues in length, L3 is 1 amino acid residue in length, and L, is 2 amino acid
residues in length.

[0199] In some embodiments, L;, L,, L3, and/or L4 comprise the sequence Asp-Lys-Thr-
His-Thr (SEQ ID NO: 525). In some embodiments, L; comprises the sequence Asp-Lys-Thr-
His-Thr (SEQ ID NO: 525). In some embodiments, L3 comprises the sequence Asp-Lys-Thr-
His-Thr (SEQ ID NO: 525).

[0200] In some embodiments, L;, L,, L3, and/or L4 comprise the sequence Gly-GIn-Pro-
Lys-Ala-Ala-Pro (SEQ ID NO: 299). In some embodiments, L; comprises the sequence Gly-
Gln-Pro-Lys-Ala-Ala-Pro (SEQ ID NO: 299). In some embodiments, L; comprises the
sequence Gly-Gln-Pro-Lys-Ala-Ala-Pro (SEQ ID NO: 299), L, comprises the sequence Thr-
Lys-Gly-Pro-Ser-Arg (SEQ ID NO: 526), L3 comprises the sequence Ser, and Ly comprises
the sequence Arg-Thr. In some embodiments, L3 comprises the sequence Gly-Gln-Pro-Lys-
Ala-Ala-Pro (SEQ ID NO: 299). In some embodiments, L; comprises the sequence Ser, L,
comprises the sequence Arg-Thr, L; comprises the sequence Gly-Gln-Pro-Lys-Ala-Ala-Pro
(SEQ ID NO: 299) and L4 comprises the sequence Thr-Lys-Gly-Pro-Ser-Arg (SEQ ID NO:
526).
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Fc regions and constant domains

[0201] In some embodiments, a binding protein of the present disclosure comprises a
second polypeptide chain further comprising an Fc region linked to Cy;, the Fc region
comprising an immunoglobulin hinge region and Cy; and Cy3 immunoglobulin heavy chain
constant domains. In some embodiments, a binding protein of the present disclosure
comprises a third polypeptide chain further comprising an Fc region linked to Cy;, the Fc
region comprising an immunoglobulin hinge region and Cy, and Cy3 immunoglobulin heavy
chain constant domains. In some embodiments, a binding protein of the present disclosure
comprises a second polypeptide chain further comprising an Fc region linked to Cy;, the Fc
region comprising an immunoglobulin hinge region and Cy, and Cys immunoglobulin heavy
chain constant domains, and a third polypeptide chain further comprising an Fc region linked
to Cpy, the Fc region comprising an immunoglobulin hinge region and Cy; and Cys
immunoglobulin heavy chain constant domains.

[0202] To improve the yields of the binding proteins, in some embodiments, the Cys
domains can be altered by the "knob-into-holes" technology which is described in detail with
several examples in, for example, International Publication No. WO 96/027011, Ridgway et
al., 1996, Protein Eng. 9: 617-21; and Merchant et al., 1998, Nat. Biotechnol. 16: 677-81.
Specifically, the interaction surfaces of the two Cys domains are altered to increase the
heterodimerisation of both heavy chains containing these two Cys domains. Each of the two
Cps domains (of the two heavy chains) can be the "knob," while the other is the "hole." The
introduction of a disulfide bridge further stabilizes the heterodimers (Merchant et al., 1998;
Atwell et al., 1997, J. Mol. Biol. 270: 26-35) and increases the yield. In particular
embodiments, the knob is on the second pair of polypeptides with a single variable domain.
In other embodiments, the knob is on the first pair of polypeptides having the cross-over
orientation. In yet other embodiments, the Cy3 domains do not include a knob in hole.
[0203] In some embodiments, a binding protein of the present disclosure comprises a
“knob” mutation on the second polypeptide chain and a “hole” mutation on the third
polypeptide chain. In some embodiments, a binding protein of the present disclosure
comprises a “knob” mutation on the third polypeptide chain and a “hole” mutation on the
second polypeptide chain. In some embodiments, the “knob” mutation comprises
substitutions at positions corresponding to positions 354 and 366 of human IgG1 according to
EU Index. In some embodiments, the amino acid substitutions are S354C and T366W. In

some embodiments, the “hole” mutation comprises substitutions at positions corresponding to
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positions 349, 366, 368, and 407 of human IgG1 according to EU Index. In some
embodiments, the amino acid substitutions are Y349C, T366S, L368A, and Y407V. In some
embodiments, the second polypeptide chain further comprises a first Fc region linked to Cyj,
the first Fc region comprising an immunoglobulin hinge region and Cy; and Cys
immunoglobulin heavy chain constant domains, wherein the first Fc region comprises amino
acid substitutions at positions corresponding to positions 354 and 366 of human IgG1
according to EU Index, wherein the amino acid substitutions are S354C and T366W; and
wherein the third polypeptide chain further comprises a second Fc region linked to Cyj, the
second Fc region comprising an immunoglobulin hinge region and Cy; and Cys
immunoglobulin heavy chain constant domains, wherein the second Fc region comprises
amino acid substitutions at positions corresponding to positions 349, 366, 368, and 407 of
human IgG1 according to EU Index, wherein the amino acid substitutions are Y349C, T366S,
L368A, and Y407V. In some embodiments, the second polypeptide chain further comprises a
first Fc region linked to Cyj, the first Fc region comprising an immunoglobulin hinge region
and Cy; and Cyz immunoglobulin heavy chain constant domains, wherein the first Fc region
comprises amino acid substitutions at positions corresponding to positions 349, 366, 368, and
407 of human IgG1 according to EU Index, wherein the amino acid substitutions are Y349C,
T366S, L368A, and Y407V; and wherein the third polypeptide chain further comprises a
second Fc region linked to Cy, the second Fc region comprising an immunoglobulin hinge
region and Cy; and Cyz immunoglobulin heavy chain constant domains, wherein the second
Fc region comprises amino acid substitutions at positions corresponding to positions 354 and
366 of human IgG1 according to EU Index, wherein the amino acid substitutions are S354C
and T366W.

[0204] In some embodiments, a binding protein of the present disclosure comprises one
or more mutations to improve serum half-life (See e.g., Hinton, P.R. et al. (2006) J. Immunol.
176(1):346-56). In some embodiments, the mutation comprises substitutions at positions
corresponding to positions 428 and 434 of human IgG1 according to EU Index, wherein the
amino acid substitutions are M428L and N434S. In some embodiments, the binding protein
comprises a second polypeptide chain further comprising a first Fc region linked to Cyj, the
first Fc region comprising an immunoglobulin hinge region and Cp, and Cyz immunoglobulin
heavy chain constant domains, and a third polypeptide chain further comprising a second Fc
region linked to Cyj, the second Fc region comprising an immunoglobulin hinge region and

Cpz and Cyz immunoglobulin heavy chain constant domains, wherein the first and second Fc
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regions comprise amino acid substitutions at positions corresponding to positions 428 and
434 of human IgG1 according to EU Index, wherein the amino acid substitutions are M428L
and N434S. In some embodiments, a binding protein of the present disclosure comprises
knob and hole mutations and one or more mutations to improve serum half-life.

[0205] In some embodiments, Cy;, Cyp, Cys and Cp. of the trispecific binding proteins
described herein may comprise any of Cy;, Cy, Cys and Cr. sequences of binding proteins 1-

53.

Nucleic acids
[0206] Standard recombinant DNA methodologies are used to construct the
polynucleotides that encode the polypeptides which form the binding proteins, incorporate
these polynucleotides into recombinant expression vectors, and introduce such vectors into
host cells. See e.g., Sambrook et al., 2001, MOLECULAR CLONING: A LABORATORY MANUAL
(Cold Spring Harbor Laboratory Press, 3rd ed.). Enzymatic reactions and purification
techniques may be performed according to manufacturer's specifications, as commonly
accomplished in the art, or as described herein. Unless specific definitions are provided, the
nomenclature utilized in connection with, and the laboratory procedures and techniques of,
analytical chemistry, synthetic organic chemistry, and medicinal and pharmaceutical
chemistry described herein are those well-known and commonly used in the art. Similarly,
conventional techniques may be used for chemical syntheses, chemical analyses,
pharmaceutical preparation, formulation, delivery, and treatment of patients.
[0207] Other aspects of the present disclosure relate to isolated nucleic acid molecules
comprising a nucleotide sequence encoding any of the binding proteins described herein. In
some embodiments, the isolated nucleic acid is operably linked to a heterologous promoter to
direct transcription of the binding protein-coding nucleic acid sequence. A promoter may
refer to nucleic acid control sequences which direct transcription of a nucleic acid. A first
nucleic acid sequence is operably linked to a second nucleic acid sequence when the first
nucleic acid sequence is placed in a functional relationship with the second nucleic acid
sequence. For instance, a promoter is operably linked to a coding sequence of a binding
protein if the promoter affects the transcription or expression of the coding sequence.
Examples of promoters may include, but are not limited to, promoters obtained from the
genomes of viruses (such as polyoma virus, fowlpox virus, adenovirus (such as Adenovirus
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virus, Simian Virus 40 (SV40), and the like), from heterologous eukaryotic promoters (such
as the actin promoter, an immunoglobulin promoter, from heat-shock promoters, and the
like), the CAG-promoter (Niwa et al., Gene 108(2):193-9, 1991), the phosphoglycerate
kinase (PGK)-promoter, a tetracycline-inducible promoter (Masui et al., Nucleic Acids Res.
33:e43, 2005), the lac system, the trp system, the tac system, the trc system, major operator
and promoter regions of phage lambda, the promoter for 3-phosphoglycerate kinase, the
promoters of yeast acid phosphatase, and the promoter of the yeast alpha-mating factors.
Polynucleotides encoding binding proteins of the present disclosure may be under the control
of a constitutive promoter, an inducible promoter, or any other suitable promoter described
herein or other suitable promoter that will be readily recognized by one skilled in the art.
[0208] In some embodiments, the isolated nucleic acid is incorporated into a vector. In
some embodiments, the vector is an expression vector. Expression vectors may include one
or more regulatory sequences operatively linked to the polynucleotide to be expressed. The
term "regulatory sequence” includes promoters, enhancers and other expression control
elements (e.g., polyadenylation signals). Examples of suitable enhancers may include, but are
not limited to, enhancer sequences from mammalian genes (such as globin, elastase, albumin,
a-fetoprotein, insulin and the like), and enhancer sequences from a eukaryotic cell virus (such
as SV40 enhancer on the late side of the replication origin (bp 100-270), the cytomegalovirus
early promoter enhancer, the polyoma enhancer on the late side of the replication origin,
adenovirus enhancers, and the like). Examples of suitable vectors may include, for example,
plasmids, cosmids, episomes, transposons, and viral vectors (e.g., adenoviral, vaccinia viral,
Sindbis-viral, measles, herpes viral, lentiviral, retroviral, adeno-associated viral vectors, etc.).
Expression vectors can be used to transfect host cells, such as, for example, bacterial cells,
yeast cells, insect cells, and mammalian cells. Biologically functional viral and plasmid
DNA vectors capable of expression and replication in a host are known in the art, and can be
used to transfect any cell of interest.

[0209] Other aspects of the present disclosure relate to a vector system comprising one or
more vectors encoding a first, second, third, and fourth polypeptide chain of any of the
binding proteins described herein. In some embodiments, the vector system comprises a first
vector encoding the first polypeptide chain of the binding protein, a second vector encoding
the second polypeptide chain of the binding protein, a third vector encoding the third
polypeptide chain of the binding protein, and a fourth vector encoding the fourth polypeptide
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encoding the first and second polypeptide chains of the binding protein, and a second vector
encoding the third and fourth polypeptide chains of the binding protein. In some
embodiments, the vector system comprises a first vector encoding the first and third
polypeptide chains of the binding protein, and a second vector encoding the second and
fourth polypeptide chains of the binding protein. In some embodiments, the vector system
comprises a first vector encoding the first and fourth polypeptide chains of the binding
protein, and a second vector encoding the second and third polypeptide chains of the binding
protein. In some embodiments, the vector system comprises a first vector encoding the first,
second, third, and fourth polypeptide chains of the binding protein. The one or more vectors
of the vector system may be any of the vectors described herein. In some embodiments, the
one or more vectors are expression vectors.

Host cells

[0210] Other aspects of the present disclosure relate to a host cell (e.g., an isolated host
cell) comprising one or more isolated polynucleotides, vectors, and/or vector systems
described herein. In some embodiments, an isolated host cell of the present disclosure is
cultured in vitro. In some embodiments, the host cell is a bacterial cell (e.g., an E. coli cell).
In some embodiments, the host cell is a yeast cell (e.g., an S. cerevisiae cell). In some
embodiments, the host cell is an insect cell. Examples of insect host cells may include, for
example, Drosophila cells (e.g., S2 cells), Trichoplusia ni cells (e.g., High Five  cells), and
Spodoptera frugiperda cells (e.g., Sf21 or Sf9 cells). In some embodiments, the host cell is a
mammalian cell. Examples of mammalian host cells may include, for example, human
embryonic kidney cells (e.g., 293 or 293 cells subcloned for growth in suspension culture),
Expi293™ cells, CHO cells, baby hamster kidney cells (e.g., BHK, ATCC CCL 10), mouse
sertoli cells (e.g., TM4 cells), monkey kidney cells (e.g., CV1 ATCC CCL 70), African green
monkey kidney cells (e.g., VERO-76, ATCC CRL-1587), human cervical carcinoma cells
(e.g., HELA, ATCC CCL 2), canine kidney cells (e.g., MDCK, ATCC CCL 34), buffalo rat
liver cells (e.g., BRL 3A, ATCC CRL 1442), human lung cells (e.g., W138, ATCC CCL 75),
human liver cells (e.g., Hep G2, HB 8065), mouse mammary tumor cells (e.g., MMT 060562,
ATCC CCL51), TRI cells, MRC 5 cells, FS4 cells, a human hepatoma line (e.g., Hep G2),
and myeloma cells (e.g., NSO and Sp2/0 cells).

[0211] Other aspects of the present disclosure relate to a method of producing any of the
binding proteins described herein. In some embodiments, the method includes a) culturing a
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vector, and/or vector system (e.g., any of the isolated nucleic acids, vectors, and/or vector
systems described herein) under conditions such that the host cell expresses the binding
protein; and b) isolating the binding protein from the host cell. Methods of culturing host
cells under conditions to express a protein are well known to one of ordinary skill in the art.
Methods of isolating proteins from cultured host cells are well known to one of ordinary skill
in the art, including, for example, by affinity chromatography (e.g., two step affinity
chromatography comprising protein A affinity chromatography followed by size exclusion
chromatography).

Use for Binding Proteins

[0212] The binding proteins can be employed in any known assay method, such as
competitive binding assays, direct and indirect sandwich assays, and immunoprecipitation
assays for the detection and quantitation of one or more target antigens. The binding proteins
will bind the one or more target antigens with an affinity that is appropriate for the assay
method being employed.

[0213] For diagnostic applications, in certain embodiments, binding proteins can be
labeled with a detectable moiety. The detectable moiety can be any one that is capable of
producing, either directly or indirectly, a detectable signal. For example, the detectable
moiety can be a radioisotope, such as 3H, 14C, 32P, 35 S, 125 I, 99Tc, mIn, or 67Ga; a fluorescent
or chemiluminescent compound, such as fluorescein isothiocyanate, rhodamine, or luciferin;
or an enzyme, such as alkaline phosphatase, -galactosidase, or horseradish peroxidase.
[0214] The binding proteins are also useful for in vivo imaging. A binding protein
labeled with a detectable moiety can be administered to an animal, e.g., into the bloodstream,
and the presence and location of the labeled antibody in the host assayed. The binding
protein can be labeled with any moiety that is detectable in an animal, whether by nuclear
magnetic resonance, radiology, or other detection means known in the art.

[0215] The disclosure also relates to a kit comprising a binding protein and other reagents
useful for detecting target antigen levels in biological samples. Such reagents can include a
detectable label, blocking serum, positive and negative control samples, and detection
reagents. In some embodiments, the kit comprises a composition comprising any binding
protein, polynucleotide, vector, vector system, and/or host cell described herein. In some
embodiments, the kit comprises a container and a label or package insert on or associated
with the container. Suitable containers include, for example, bottles, vials, syringes, IV
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plastic. The container holds a composition which is by itself or combined with another
composition effective for treating, preventing and/or diagnosing a condition (e.g., HIV
infection) and may have a sterile access port (for example the container may be an
intravenous solution bag or a vial having a stopper pierceable by a hypodermic injection
needle). In some embodiments, the label or package insert indicates that the composition is
used for preventing, diagnosing, and/or treating the condition of choice. Alternatively, or
additionally, the article of manufacture or kit may further comprise a second (or third)
container comprising a pharmaceutically-acceptable buffer, such as bacteriostatic water for
injection (BWFI), phosphate-buffered saline, Ringer's solution and dextrose solution. It may
further include other materials desirable from a commercial and user standpoint, including
other buffers, diluents, filters, needles, and syringes.

[0216] Therapeutic or pharmaceutical compositions comprising binding proteins are
within the scope of the disclosure. Such therapeutic or pharmaceutical compositions can
comprise a therapeutically effective amount of a binding protein, or binding protein-drug
conjugate, in admixture with a pharmaceutically or physiologically acceptable formulation
agent selected for suitability with the mode of administration.

[0217] Acceptable formulation materials are nontoxic to recipients at the dosages and
concentrations employed.

[0218] The pharmaceutical composition can contain formulation materials for modifying,
maintaining, or preserving, for example, the pH, osmolarity, viscosity, clarity, color,
isotonicity, odor, sterility, stability, rate of dissolution or release, adsorption, or penetration of
the composition. Suitable formulation materials include, but are not limited to, amino acids
(such as glycine, glutamine, asparagine, arginine, or lysine), antimicrobials, antioxidants
(such as ascorbic acid, sodium sulfite, or sodium hydrogen-sulfite), buffers (such as borate,
bicarbonate, Tris-HCI, citrates, phosphates, or other organic acids), bulking agents (such as
mannitol or glycine), chelating agents (such as ethylenediamine tetraacetic acid (EDTA)),
complexing agents (such as caffeine, polyvinylpyrrolidone, beta-cyclodextrin, or
hydroxypropyl-beta-cyclodextrin), fillers, monosaccharides, disaccharides, and other
carbohydrates (such as glucose, mannose, or dextrins), proteins (such as serum albumin,
gelatin, or immunoglobulins), coloring, flavoring and diluting agents, emulsifying agents,
hydrophilic polymers (such as polyvinylpyrrolidone), low molecular weight polypeptides,
salt-forming counterions (such as sodium), preservatives (such as benzalkonium chloride,

benzoic acid, salicylic acid, thimerosal, phenethyl alcohol, methylparaben, propylparaben,
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chlorhexidine, sorbic acid, or hydrogen peroxide), solvents (such as glycerin, propylene
glycol, or polyethylene glycol), sugar alcohols (such as mannitol or sorbitol), suspending
agents, surfactants or wetting agents (such as pluronics; PEG; sorbitan esters; polysorbates
such as polysorbate 20 or polysorbate 80; triton; tromethamine; lecithin; cholesterol or
tyloxapal), stability enhancing agents (such as sucrose or sorbitol), tonicity enhancing agents
(such as alkali metal halides — e.g., sodium or potassium chloride — or mannitol sorbitol),
delivery vehicles, diluents, excipients and/or pharmaceutical adjuvants (see, e.g.,
REMINGTON'S PHARMACEUTICAL SCIENCES (18th Ed., A.R. Gennaro, ed., Mack Publishing
Company 1990), and subsequent editions of the same, incorporated herein by reference for
any purpose).

[0219] The optimal pharmaceutical composition will be determined by a skilled artisan
depending upon, for example, the intended route of administration, delivery format, and
desired dosage. Such compositions can influence the physical state, stability, rate of in vivo
release, and rate of in vivo clearance of the binding protein.

[0220] The primary vehicle or carrier in a pharmaceutical composition can be either
aqueous or non-aqueous in nature. For example, a suitable vehicle or carrier for injection can
be water, physiological saline solution, or artificial cerebrospinal fluid, possibly
supplemented with other materials common in compositions for parenteral administration.
Neutral buffered saline or saline mixed with serum albumin are further exemplary vehicles.
Other exemplary pharmaceutical compositions comprise Tris buffer of about pH 7.0-8.5, or
acetate buffer of about pH 4.0-5.5, which can further include sorbitol or a suitable substitute.
In one embodiment of the disclosure, binding protein compositions can be prepared for
storage by mixing the selected composition having the desired degree of purity with optional
formulation agents in the form of a lyophilized cake or an aqueous solution. Further, the
binding protein can be formulated as a lyophilizate using appropriate excipients such as
sucrose.

[0221] The pharmaceutical compositions of the disclosure can be selected for parenteral
delivery or subcutaneous. Alternatively, the compositions can be selected for inhalation or
for delivery through the digestive tract, such as orally. The preparation of such
pharmaceutically acceptable compositions is within the skill of the art.

[0222] The formulation components are present in concentrations that are acceptable to
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physiological pH or at a slightly lower pH, typically within a pH range of from about 5 to
about 8.

[0223] When parenteral administration is contemplated, the therapeutic compositions for
use can be in the form of a pyrogen-free, parenterally acceptable, aqueous solution
comprising the desired binding protein in a pharmaceutically acceptable vehicle. A
particularly suitable vehicle for parenteral injection is sterile distilled water in which a
binding protein is formulated as a sterile, isotonic solution, properly preserved. Yet another
preparation can involve the formulation of the desired molecule with an agent, such as
injectable microspheres, bio-erodible particles, polymeric compounds (such as polylactic acid
or polyglycolic acid), beads, or liposomes, that provides for the controlled or sustained
release of the product which can then be delivered via a depot injection. Hyaluronic acid can
also be used, and this can have the effect of promoting sustained duration in the circulation.
Other suitable means for the introduction of the desired molecule include implantable drug
delivery devices.

[0224] In one embodiment, a pharmaceutical composition can be formulated for
inhalation. For example, a binding protein can be formulated as a dry powder for inhalation.
Binding protein inhalation solutions can also be formulated with a propellant for aerosol
delivery. In yet another embodiment, solutions can be nebulized.

[0225] It is also contemplated that certain formulations can be administered orally. In
one embodiment of the disclosure, binding proteins that are administered in this fashion can
be formulated with or without those carriers customarily used in the compounding of solid
dosage forms such as tablets and capsules. For example, a capsule can be designed to release
the active portion of the formulation at the point in the gastrointestinal tract where
bioavailability is maximized and pre-systemic degradation is minimized. Additional agents
can be included to facilitate absorption of the binding protein. Diluents, flavorings, low
melting point waxes, vegetable oils, lubricants, suspending agents, tablet disintegrating
agents, and binders can also be employed.

[0226] Another pharmaceutical composition can involve an effective quantity of binding
proteins in a mixture with non-toxic excipients that are suitable for the manufacture of
tablets. By dissolving the tablets in sterile water, or another appropriate vehicle, solutions
can be prepared in unit-dose form. Suitable excipients include, but are not limited to, inert
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phosphate; or binding agents, such as starch, gelatin, or acacia; or lubricating agents such as
magnesium stearate, stearic acid, or talc.

[0227] Additional pharmaceutical compositions of the disclosure will be evident to those
skilled in the art, including formulations involving binding proteins in sustained- or
controlled-delivery formulations. Techniques for formulating a variety of other sustained- or
controlled-delivery means, such as liposome carriers, bio-erodible microparticles or porous
beads and depot injections, are also known to those skilled in the art. Additional examples of
sustained-release preparations include semipermeable polymer matrices in the form of shaped
articles, e.g. films, or microcapsules. Sustained release matrices can include polyesters,
hydrogels, polylactides, copolymers of L-glutamic acid and gamma ethyl-L-glutamate,
poly(2-hydroxyethyl-methacrylate), ethylene vinyl acetate, or poly-D(-)-3-hydroxybutyric
acid. Sustained-release compositions can also include liposomes, which can be prepared by
any of several methods known in the art.

[0228] Pharmaceutical compositions to be used for in vivo administration typically must
be sterile. This can be accomplished by filtration through sterile filtration membranes.
Where the composition is lyophilized, sterilization using this method can be conducted either
prior to, or following, lyophilization and reconstitution. The composition for parenteral
administration can be stored in lyophilized form or in a solution. In addition, parenteral
compositions generally are placed into a container having a sterile access port, for example,
an intravenous solution bag or vial having a stopper pierceable by a hypodermic injection
needle.

[0229] Once the pharmaceutical composition has been formulated, it can be stored in
sterile vials as a solution, suspension, gel, emulsion, solid, or as a dehydrated or lyophilized
powder. Such formulations can be stored either in a ready-to-use form or in a form (e.g.,
lyophilized) requiring reconstitution prior to administration.

[0230] The disclosure also encompasses kits for producing a single-dose administration
unit. The kits can each contain both a first container having a dried protein and a second
container having an aqueous formulation. Also included within the scope of this disclosure
are kits containing single and multi-chambered pre-filled syringes (e.g., liquid syringes and
lyosyringes).

[0231] The effective amount of a binding protein pharmaceutical composition to be
employed therapeutically will depend, for example, upon the therapeutic context and
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treatment will thus vary depending, in part, upon the molecule delivered, the indication for
which the binding protein is being used, the route of administration, and the size (body
weight, body surface, or organ size) and condition (the age and general health) of the patient.
Accordingly, the clinician can titer the dosage and modify the route of administration to
obtain the optimal therapeutic effect.

[0232] Dosing frequency will depend upon the pharmacokinetic parameters of the
binding protein in the formulation being used. Typically, a clinician will administer the
composition until a dosage is reached that achieves the desired effect. The composition can
therefore be administered as a single dose, as two or more doses (which may or may not
contain the same amount of the desired molecule) over time, or as a continuous infusion via
an implantation device or catheter. Further refinement of the appropriate dosage is routinely
made by those of ordinary skill in the art and is within the ambit of tasks routinely performed
by them. Appropriate dosages can be ascertained through use of appropriate dose-response
data.

[0233] The route of administration of the pharmaceutical composition is in accord with
known methods, e.g., orally; through injection by intravenous, intraperitoneal, intracerebral
(intraparenchymal), intracerebroventricular, intramuscular, intraocular, intraarterial,
intraportal, or intralesional routes; by sustained release systems; or by implantation devices.
Where desired, the compositions can be administered by bolus injection or continuously by
infusion, or by implantation device.

[0234] The composition can also be administered locally via implantation of a membrane,
sponge, or other appropriate material onto which the desired molecule has been absorbed or
encapsulated. Where an implantation device is used, the device can be implanted into any
suitable tissue or organ, and delivery of the desired molecule can be via diffusion, timed-
release bolus, or continuous administration.

[0235] The pharmaceutical compositions can be used to prevent and/or treat HIV
infection. The pharmaceutical compositions can be used as a standalone therapy or in
combination with standard anti-retroviral therapy.

[0236] In some embodiments, the present disclosure relates to a method of preventing
and/or treating HIV infection in a patient. In some embodiments, the method comprises
administering to the patient a therapeutically effective amount of at least one of the binding
proteins described herein. In some embodiments, the at least one binding protein is
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some embodiments, the at least one binding protein is administered before the anti-retroviral
therapy. In some embodiments, the at least one binding protein is administered concurrently
with the anti-retroviral therapy. In some embodiments, the at least one binding protein is
administered after the anti-retroviral therapy. In some embodiments, the at least one binding
protein is co-administered with any standard anti-retroviral therapy known in the art. In some
embodiments, administration of the at least one binding protein results in neutralization of
one or more HIV virions. In some embodiments, administration of the at least one binding
protein results in elimination of one or more latently and/or chronically HIV-infected cells in
the patient. In some embodiments, administration of the at least one binding protein results in
neutralization of one or more HIV virions and results in elimination of one or more latently
and/or chronically HIV-infected cells in the patient. In some embodiments, the patient is a
human.
[0237] Without limiting the present disclosure, a number of embodiments of the present
disclosure are described below for purpose of illustration.
[0238] Item 1: A binding protein comprising four polypeptide chains that form three
antigen binding sites that specifically bind one or more HIV target proteins, wherein a first
polypeptide chain comprises a structure represented by the formula:

Vio- Li-Vii- L-Cp (1
and a second polypeptide chain comprises a structure represented by the formula:

Vhi- L3-Viz- Ly-Chy (0]
and a third polypeptide chain comprises a structure represented by the formula:

Viz-Cri [1IT]
and a fourth polypeptide chain comprises a structure represented by the formula:

V13-CL [IV]
wherein:
VL1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vy is a first immunoglobulin heavy chain variable domain;
Vi is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;

Cp is the immunoglobulin Cy; heavy chain constant domain; and
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L;, L,, L3, and L4 are amino acid linkers;
and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-
over light chain-heavy chain pair.
[0239] Item 2: A binding protein comprising four polypeptide chains that form three
antigen binding sites that specifically bind one or more HIV target proteins, wherein a first
polypeptide chain comprises a structure represented by the formula:
Vio- Li-Vi- L-CL (1
and a second polypeptide chain comprises a structure represented by the formula:
Vhi- L3-Vip- Ls-Cyi-hinge-Cip-Chz (1I]
and a third polypeptide chain comprises a structure represented by the formula:
Viu3-Cui-hinge-Cipp-Chs (1]
and a fourth polypeptide chain comprises a structure represented by the formula:
Vis-CL [1V]
wherein:
VL1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vi is a first immunoglobulin heavy chain variable domain;
V2 is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpyi is an immunoglobulin Cy; heavy chain constant domain;
Ciz is an immunoglobulin Cy; heavy chain constant domain;
Cps 1s an immunoglobulin Cy3 heavy chain constant domain;
hinge is an immunoglobulin hinge region connecting the Cy; and Cy; domains; and
L;, L,, L3 and L4 are amino acid linkers;
and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair.
[0240] Item 3: The binding protein of item 1 or item 2, wherein the one or more HIV
target proteins is selected from the group consisting of glycoprotein 120, glycoprotein 41 and

glycoprotein 60.
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[0241] Item 4: The binding protein of item 1 or item 2, wherein the binding protein is
trispecific and capable of specifically binding three different epitopes on a single HIV target
protein.

[0242] Item 5: The binding protein of item 1 or item 2, wherein the binding protein is
trispecific and capable of specifically binding two different epitopes on a first HIV target
protein, and one epitope on a second HIV target protein, wherein the first and second HIV
target proteins are different.

[0243] Item 6: The binding protein of item 1 or item 2, wherein the binding protein is
trispecific and capable of specifically binding three different antigen targets.

[0244] Item 7:  The binding protein of item 1 or item 2, wherein the binding protein is
capable of inhibiting the function of one or more HIV target proteins.

[0245] Item 8: The binding protein of any one of items 1-7, wherein V; comprises a
CDR-L1, CDR-L2, and CDR-L3 comprising a sequence as set forth in SEQ ID NOs: 266,
267, and 268, respectively; a sequence as set forth in SEQ ID NOs: 269, 270, and 271,
respectively; a sequence as set forth in SEQ ID NOs: 500, 501, and 274, respectively; a
sequence as set forth in SEQ ID NOs: 275, 276, and 277, respectively; a sequence as set forth
in SEQ ID NOs: 281, 282, and 283, respectively; or a sequence as set forth in SEQ ID NOs:
278, 279, and 280, respectively.

[0246] Item 9:  The binding protein of any one of items 1-7, wherein V; comprises a
CDR-LI1, CDR-L2, and CDR-L3 of a light chain variable domain comprising a sequence
selected from the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519,
520, and 521.

[0247] Item 10: The binding protein of any one of items 1-9, wherein V; comprises a
light chain variable domain comprising a sequence selected from the group consisting of SEQ
ID NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520, and 521.

[0248] Item 11:  The binding protein of any one of items 1-10, wherein Vi, comprises a
CDR-LI1, CDR-L2, and CDR-L3 comprising a sequence as set forth in SEQ ID NOs: 266,
267, and 268, respectively; a sequence as set forth in SEQ ID NOs: 269, 270, and 271,
respectively; a sequence as set forth in SEQ ID NOs: 500, 501, and 274, respectively; a
sequence as set forth in SEQ ID NOs: 275, 276, and 277, respectively; a sequence as set forth
in SEQ ID NOs: 281, 282, and 283, respectively; or a sequence as set forth in SEQ ID NOs:
278, 279, and 280, respectively.
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[0249] Item 12: The binding protein of any one of items 1-10, wherein Vi, comprises a
CDR-LI1, CDR-L2, and CDR-L3 of a light chain variable domain comprising a sequence
selected from the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519,
520, and 521.

[0250] Item 13: The binding protein of any one of items 1-12, wherein Vi, comprises a
light chain variable domain comprising a sequence selected from the group consisting of SEQ
ID NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520, and 521.

[0251] Item 14: The binding protein of any one of items 1-13, wherein Vi3 comprises a
CDR-L1, CDR-L2, and CDR-L3 comprising a sequence as set forth in SEQ ID NOs: 266,
267, and 268, respectively; a sequence as set forth in SEQ ID NOs: 269, 270, and 271,
respectively; a sequence as set forth in SEQ ID NOs: 500, 501, and 274, respectively; a
sequence as set forth in SEQ ID NOs: 275, 276, and 277, respectively; a sequence as set forth
in SEQ ID NOs: 281, 282, and 283, respectively; or a sequence as set forth in SEQ ID NOs:
278, 279, and 280, respectively.

[0252] Item 15: The binding protein of any one of items 1-13, wherein Vi3 comprises a
CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain comprising a sequence
selected from the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519,
520, and 521.

[0253] Item 16: The binding protein of any one of items 1-15, wherein Vi3 comprises a
light chain variable domain comprising a sequence selected from the group consisting of SEQ
ID NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520, and 521.

[0254] Item 17: The binding protein of any one of items 1-16, wherein Vy; comprises a
CDR-H1, CDR-H2, and CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248,
497, and 250, respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253,
respectively; a sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set forth
in SEQ ID NOs: 257, 258, and 259, respectively; a sequence as set forth in SEQ ID NOs:
263, 264, and 265, respectively; or a sequence as set forth in SEQ ID NOs: 499, 261, and
262, respectively.

[0255] Item 18: The binding protein of any one of items 1-16, wherein Vy; comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising a sequence
selected from the group consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507, and 508.
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[0256] Item 19:  The binding protein of any one of items 1-18, wherein Vy; comprises a
heavy chain variable domain comprising a sequence selected from the group consisting of
SEQ ID NOs: 502, 503, 504, 505, 506, 507, and 508.

[0257] Item 20: The binding protein of any one of items 1-19, wherein Vi, comprises a
CDR-H1, CDR-H2, and CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248,
497, and 250, respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253,
respectively; a sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set forth
in SEQ ID NOs: 257, 258, and 259, respectively; a sequence as set forth in SEQ ID NOs:
263, 264, and 265, respectively; or a sequence as set forth in SEQ ID NOs: 499, 261, and
262, respectively.

[0258] Item 21: The binding protein of any one of items 1-19, wherein Vi, comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising a sequence
selected from the group consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507, and 508.
[0259] Item 22: The binding protein of any one of items 1-21, wherein Vi, comprises a
heavy chain variable domain comprising a sequence selected from the group consisting of
SEQ ID NOs: 502, 503, 504, 505, 506, 507, and 508.

[0260] Item 23:  The binding protein of any one of items 1-22, wherein Vg3 comprises a
CDR-H1, CDR-H2, and CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248,
497, and 250, respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253,
respectively; a sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set forth
in SEQ ID NOs: 257, 258, and 259, respectively; a sequence as set forth in SEQ ID NOs:
263, 264, and 265, respectively; or a sequence as set forth in SEQ ID NOs: 499, 261, and
262, respectively.

[0261] Item 24: The binding protein of any one of items 1-22, wherein Vg3 comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising a sequence
selected from the group consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507, and 508.
[0262] Item 25: The binding protein of any one of items 1-24, wherein Vg3 comprises a
heavy chain variable domain comprising a sequence selected from the group consisting of
SEQ ID NOs: 502, 503, 504, 505, 506, 507, and 508.

[0263] Item 26:  The binding protein of any one of items 1-25, wherein Vi, comprises a

CDR-L1 comprising the sequence of SEQ ID NO: 500, a CDR-L2 comprising the sequence
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of SEQ ID NO: 501, and a CDR-L3 comprising the sequence of SEQ ID NO: 274; Vi,
comprises a CDR-L1 comprising the sequence of SEQ ID NO: 275, a CDR-L2 comprising
the sequence of SEQ ID NO: 276, and a CDR-L3 comprising the sequence of SEQ ID NO:
277; Vi3 comprises a CDR-L1 comprising the sequence of SEQ ID NO: 266, a CDR-L2
comprising the sequence of SEQ ID NO: 267, and a CDR-L3 comprising the sequence of
SEQ ID NO: 268; Vy; comprises a CDR-H1 comprising the sequence of SEQ ID NO: 254, a
CDR-H2 comprising the sequence of SEQ ID NO: 255, and a CDR-H3 comprising the
sequence of SEQ ID NO: 256; Vi, comprises a CDR-H1 comprising the sequence of SEQ ID
NO: 257, a CDR-H2 comprising the sequence of SEQ ID NO: 258, and a CDR-H3
comprising the sequence of SEQ ID NO: 259; and V3 comprises a CDR-H1 comprising the
sequence of SEQ ID NO: 248, a CDR-H2 comprising the sequence of SEQ ID NO: 497, and
a CDR-H3 comprising the sequence of SEQ ID NO: 250.

[0264] Item 27: The binding protein of any one of items 1-25, wherein Vi comprises a
CDR-LI1, CDR-L2, and CDR-L3 of a light chain variable domain comprising the light chain
variable domain sequence of SEQ ID NO: 518; Vi, comprises a CDR-L1, CDR-L2, and
CDR-L3 of a light chain variable domain comprising the light chain variable domain
sequence of SEQ ID NO: 519; Vi3 comprises a CDR-L1, CDR-L2, and CDR-L3 of a light
chain variable domain comprising the light chain variable domain sequence of SEQ ID NO:
512; Vy; comprises a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain
comprising the heavy chain variable domain sequence of SEQ ID NO: 504; Vi, comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising the heavy
chain variable domain sequence of SEQ ID NO: 506; and V3 comprises a CDR-H1, CDR-
H2, and CDR-H3 of a heavy chain variable domain comprising the heavy chain variable
domain sequence of SEQ ID NO: 502.

[0265] Item 28: The binding protein of any one of items 1-27, wherein Vi comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 518; Vi, comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 519; Vi3 comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 512; Vy; comprises a
heavy chain variable domain comprising the sequence of SEQ ID NO: 504; Vi, comprises a
heavy chain variable domain comprising the sequence of SEQ ID NO: 506; and V3
comprises a heavy chain variable domain comprising the sequence of SEQ ID NO: 502.
[0266] Item 29:  The binding protein of any one of items 1-25, wherein Vi, comprises a

CDR-L1 comprising the sequence of SEQ ID NO: 500, a CDR-L2 comprising the sequence
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of SEQ ID NO: 501, and a CDR-L3 comprising the sequence of SEQ ID NO: 274; Vi,
comprises a CDR-L1 comprising the sequence of SEQ ID NO: 275, a CDR-L2 comprising
the sequence of SEQ ID NO: 276, and a CDR-L3 comprising the sequence of SEQ ID NO:
277; Vi3 comprises a CDR-L1 comprising the sequence of SEQ ID NO: 269, a CDR-L2
comprising the sequence of SEQ ID NO: 270, and a CDR-L3 comprising the sequence of
SEQ ID NO: 271; Vy; comprises a CDR-H1 comprising the sequence of SEQ ID NO: 254, a
CDR-H2 comprising the sequence of SEQ ID NO: 255, and a CDR-H3 comprising the
sequence of SEQ ID NO: 256; Vi, comprises a CDR-H1 comprising the sequence of SEQ ID
NO: 257, a CDR-H2 comprising the sequence of SEQ ID NO: 258, and a CDR-H3
comprising the sequence of SEQ ID NO: 259; and V3 comprises a CDR-H1 comprising the
sequence of SEQ ID NO: 251, a CDR-H2 comprising the sequence of SEQ ID NO: 252, and
a CDR-H3 comprising the sequence of SEQ ID NO: 253.

[0267] Item 30: The binding protein of any one of items 1-25, wherein Vi comprises a
CDR-LI1, CDR-L2, and CDR-L3 of a light chain variable domain comprising the light chain
variable domain sequence of SEQ ID NO: 518; Vi, comprises a CDR-L1, CDR-L2, and
CDR-L3 of a light chain variable domain comprising the light chain variable domain
sequence of SEQ ID NO: 519; Vi3 comprises a CDR-L1, CDR-L2, and CDR-L3 of a light
chain variable domain comprising the light chain variable domain sequence of SEQ ID NO:
513; Vy; comprises a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain
comprising the heavy chain variable domain sequence of SEQ ID NO: 504; Vi, comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising the heavy
chain variable domain sequence of SEQ ID NO: 506; and V3 comprises a CDR-H1, CDR-
H2, and CDR-H3 of a heavy chain variable domain comprising the heavy chain variable
domain sequence of SEQ ID NO: 503.

[0268] Item 31: The binding protein of any one of items 1-25 and 29-30, wherein Vp
comprises a light chain variable domain comprising the sequence of SEQ ID NO: 518; Vi,
comprises a light chain variable domain comprising the sequence of SEQ ID NO: 519; Vi3
comprises a light chain variable domain comprising the sequence of SEQ ID NO: 513; Vy;
comprises a heavy chain variable domain comprising the sequence of SEQ ID NO: 504; Vi,
comprises a heavy chain variable domain comprising the sequence of SEQ ID NO: 506; and
Vu3 comprises a heavy chain variable domain comprising the sequence of SEQ ID NO: 503.
[0269] Item 32: The binding protein of any one of items 1-25, wherein Vi, comprises a

CDR-L1 comprising the sequence of SEQ ID NO: 275, a CDR-L2 comprising the sequence
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of SEQ ID NO: 276, and a CDR-L3 comprising the sequence of SEQ ID NO: 277; Vi,
comprises a CDR-L1 comprising the sequence of SEQ ID NO: 500, a CDR-L2 comprising
the sequence of SEQ ID NO: 501, and a CDR-L3 comprising the sequence of SEQ ID NO:
274; Vi3 comprises a CDR-L1 comprising the sequence of SEQ ID NO: 269, a CDR-L2
comprising the sequence of SEQ ID NO: 270, and a CDR-L3 comprising the sequence of
SEQ ID NO: 271; Vy; comprises a CDR-H1 comprising the sequence of SEQ ID NO: 257, a
CDR-H2 comprising the sequence of SEQ ID NO: 258, and a CDR-H3 comprising the
sequence of SEQ ID NO: 259; Vi, comprises a CDR-H1 comprising the sequence of SEQ ID
NO: 254, a CDR-H2 comprising the sequence of SEQ ID NO: 255, and a CDR-H3
comprising the sequence of SEQ ID NO: 256; and V3 comprises a CDR-H1 comprising the
sequence of SEQ ID NO: 251, a CDR-H2 comprising the sequence of SEQ ID NO: 252, and
a CDR-H3 comprising the sequence of SEQ ID NO: 253.

[0270] Item 33: The binding protein of any one of items 1-25, wherein Vi, comprises a
CDR-LI1, CDR-L2, and CDR-L3 of a light chain variable domain comprising the light chain
variable domain sequence of SEQ ID NO: 519; Vi, comprises a CDR-L1, CDR-L2, and
CDR-L3 of a light chain variable domain comprising the light chain variable domain
sequence of SEQ ID NO: 518; Vi3 comprises a CDR-L1, CDR-L2, and CDR-L3 of a light
chain variable domain comprising the light chain variable domain sequence of SEQ ID NO:
513; Vy; comprises a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain
comprising the heavy chain variable domain sequence of SEQ ID NO: 506; Vi, comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising the heavy
chain variable domain sequence of SEQ ID NO: 504; and Vy3 comprises a CDR-H1, CDR-
H2, and CDR-H3 of a heavy chain variable domain comprising the heavy chain variable
domain sequence of SEQ ID NO: 503.

[0271] Item 34: The binding protein of any one of items 1-25 and 32-33, wherein Vp
comprises a light chain variable domain comprising the sequence of SEQ ID NO: 519; Vi,
comprises a light chain variable domain comprising the sequence of SEQ ID NO: 518; Vi3
comprises a light chain variable domain comprising the sequence of SEQ ID NO: 513; Vy;
comprises a heavy chain variable domain comprising the sequence of SEQ ID NO: 506; Vi,
comprises a heavy chain variable domain comprising the sequence of SEQ ID NO: 504; and

Vu3 comprises a heavy chain variable domain comprising the sequence of SEQ ID NO: 503.
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[0272] Item 35:  The binding protein of item 1, wherein the second polypeptide chain
further comprises an Fc region linked to Cy;, the Fc region comprising an immunoglobulin
hinge region and Cy; and Cy3 immunoglobulin heavy chain constant domains.

[0273] Item 36:  The binding protein of item 1, wherein the third polypeptide chain
further comprises an Fc region linked to Cyj, the Fc region comprising an immunoglobulin
hinge region and Cy; and Cy; immunoglobulin heavy chain constant domains.

[0274] Item 37: The binding protein of item 1, wherein the second polypeptide chain
further comprises a first Fc region linked to Cyj, the first Fc region comprising an
immunoglobulin hinge region and Cy, and Cyz immunoglobulin heavy chain constant
domains, wherein the first Fc region comprises amino acid substitutions at positions
corresponding to positions 354 and 366 of human IgG1 according to EU Index, wherein the
amino acid substitutions are S354C and T366W; and wherein the third polypeptide chain
further comprises a second Fc region linked to Cyj, the second Fc region comprising an
immunoglobulin hinge region and Cy;, and Cys immunoglobulin heavy chain constant
domains, wherein the second Fc region comprises amino acid substitutions at positions
corresponding to positions 349, 366, 368, and 407 of human IgG1 according to EU Index,
wherein the amino acid substitutions are Y349C, T366S, L368A, and Y407V.

[0275] Item 38: The binding protein of item 1, wherein the second polypeptide chain
further comprises a first Fc region linked to Cyj, the first Fc region comprising an
immunoglobulin hinge region and Cy, and Cyz immunoglobulin heavy chain constant
domains, wherein the first Fc region comprises amino acid substitutions at positions
corresponding to positions 349, 366, 368, and 407 of human IgG1 according to EU Index,
wherein the amino acid substitutions are Y349C, T366S, L368A, and Y407V, and wherein
the third polypeptide chain further comprises a second Fc region linked to Cyj, the second Fc
region comprising an immunoglobulin hinge region and Cy, and Cys immunoglobulin heavy
chain constant domains, wherein the second Fc region comprises amino acid substitutions at
positions corresponding to positions 354 and 366 of human IgG1 according to EU Index,
wherein the amino acid substitutions are S354C and T366W.

[0276] Item 39: The binding protein of any one of items 1, 37, and 38, wherein the
second polypeptide chain further comprises a first Fc region linked to Cyj, the first Fc region
comprising an immunoglobulin hinge region and Cy, and Cys immunoglobulin heavy chain
constant domains, and wherein the third polypeptide chain further comprises a second Fc

region linked to Cy, the second Fc region comprising an immunoglobulin hinge region and
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Cpz and Cyz immunoglobulin heavy chain constant domains; wherein the first and second Fc
regions comprise amino acid substitutions at positions corresponding to positions 428 and
434 of human IgG1 according to EU Index, wherein the amino acid substitutions are M428L
and N434S.
[0277] Item 40: The binding protein of item 2, wherein the Cyz domain of the second
polypeptide chain comprises amino acid substitutions at positions corresponding to positions
354 and 366 of human IgG1 according to EU Index, wherein the amino acid substitutions are
S354C and T366W; and wherein the Cy3 domain of the third polypeptide chain comprises
amino acid substitutions at positions corresponding to positions 349, 366, 368, and 407 of
human IgG1 according to EU Index, wherein the amino acid substitutions are Y349C, T366S,
L368A, and Y407V.
[0278] Item 41: The binding protein of item 2, wherein the Cys domain of the second
polypeptide chain comprises amino acid substitutions at positions corresponding to positions
349, 366, 368, and 407 of human IgG1 according to EU Index, wherein the amino acid
substitutions are Y349C, T366S, L368A, and Y407V; and wherein the Cyz domain of the
third polypeptide chain comprises amino acid substitutions at positions corresponding to
positions 354 and 366 of human IgG1 according to EU Index, wherein the amino acid
substitutions are S354C and T366W.
[0279] Item 42: The binding protein of any one of items 2, 40, and 41, wherein the Cys3
domains of the second and the third polypeptide chains both comprise amino acid
substitutions at positions corresponding to positions 428 and 434 of human IgG1 according to
EU Index, wherein the amino acid substitutions are M428L and N434S.
[0280] Item 43: The binding protein of item 1 or item 2, wherein at least one of L, L,
L3, or L4 1s independently 0 amino acids in length.
[0281] Item 44: The binding protein of item 1 or item 2, wherein L;, L,, L3, or L4 are
each independently at least one amino acid in length.
[0282] Item 45: The binding protein of any one of items 1-44, wherein L; comprises
Asp-Lys-Thr-His-Thr (SEQ ID NO: 525).
[0283] Item 46: A binding protein comprising four polypeptide chains that form three
antigen binding sites, wherein a first polypeptide chain comprises a structure represented by
the formula:

Vio- Li-Vii- L-Co (1

and a second polypeptide chain comprises a structure represented by the formula:
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Vui- L3-Vi- Ly-Chy (]
and a third polypeptide chain comprises a structure represented by the formula:
Vus-Chi (1]
and a fourth polypeptide chain comprises a structure represented by the formula:
Vis-Co [IV]
wherein:
VL1 is a first immunoglobulin light chain variable domain;
V12 is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vi is a first immunoglobulin heavy chain variable domain;
V2 is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpj is the immunoglobulin Cy; heavy chain constant domain; and
L;, L,, L3, and L4 are amino acid linkers;
wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair;
wherein:
(a) VL1, V12 and Vi3 are each independently a variable domain derived from an
amino acid sequence as set forth in any one of SEQ ID NOs: 2, 4, 10, 12, 18, 20, 26, 28, 34,
36,42, 44, 50, 52, 58, 60, 66, 68, 74, 76, 82, 84, 90, 92, 98, 100, 106, 108, 114, 116, 122,
124, 130, 132, 138, 140, 146, 148, 154, 156, 162, 164, 170, 172, 178, 180, 186, 188, 194,
196, 202, 204, 210,212, 218, 220, 226, 228, 233, 235, 241, 243; or
(b) Vi1, V12 and Vi3 each independently comprise light chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs:266-283; and
wherein:
(a) Vi1, Vi, and Vg3 are each independently a variable domain derived from an
amino acid sequence as set forth in any one of SEQ ID NOs: 1, 3,9, 11, 17, 10, 25, 27, 33,
35,41, 43,49, 51, 57,59, 65, 67,73, 75, 81, 83, 89, 91, 97, 99, 105, 107, 113, 115, 121,
123,129, 131, 137, 139, 145, 147, 153, 155, 161, 163, 169, 171, 177, 179, 185, 187, 193,
195, 201, 203, 209, 211, 217, 219, 225, 227, 232, 234, 240, 242; or
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(b) Vi, Vi, and V3 each independently comprise heavy chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 248-265.

[0284] Item 47: A binding protein comprising four polypeptide chains that form three
antigen binding sites, wherein a first polypeptide chain comprises a structure represented by
the formula:
Vio- Li-Vii- L-Cp (1
and a second polypeptide chain comprises a structure represented by the formula:
Vhi- L3-Vip- Ls-Cyi-hinge-Cip-Chz (1I]
and a third polypeptide chain comprises a structure represented by the formula:
Vius- Chi-hinge-Crp-Chs (1]
and a fourth polypeptide chain comprises a structure represented by the formula:
V- CL [1V]
wherein:
VL1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vi is a first immunoglobulin heavy chain variable domain;
V2 is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpj is the immunoglobulin Cy; heavy chain constant domain;
Ciz is an immunoglobulin Cy; heavy chain constant domain;
Cps 1s an immunoglobulin Cy3 heavy chain constant domain;
hinge is an immunoglobulin hinge region connecting the Cy; and Cy, domains; and
L;, L,, L3, and L4 are amino acid linkers;
wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair;
wherein:
(a) VL1, V12 and Vi3 are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 2, 4, 10, 12, 18, 20, 26, 28, 34, 36,
42,44, 50, 52, 58, 60, 66, 68, 74, 76, 82, 84, 90, 92, 98, 100, 106, 108, 114, 116, 122, 124,
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130, 132, 138, 140, 146, 148, 154, 156, 162, 164, 170, 172, 178, 180, 186, 188, 194, 196,
202, 204, 210,212, 218, 220, 226, 228, 233, 235, 241, 243; or

(b) VL1, V12 and Vi3 each independently comprise light chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs:266-283; and
wherein:

(a) Vui, Vi, and Vys are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 1, 3,9, 11, 17, 10, 25, 27, 33, 35, 41,
43, 49, 51, 57, 59, 65, 67, 73, 75, 81, 83, 89, 91, 97, 99, 105, 107, 113, 115, 121, 123, 129,
131, 137, 139, 145, 147, 153, 155, 161, 163, 169, 171, 177, 179, 185, 187, 193, 195, 201,
203, 209, 211, 217, 219, 225, 227, 232, 234, 240, 242; or

(b) Vi, Vi, and V3 each independently comprise heavy chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 248-265.

[0285] Item 48: The binding protein of item 46, wherein the second polypeptide chain
further comprises an Fc region linked to Cyj, the Fc region comprising an immunoglobulin
hinge region and Cy; and Cyz immunoglobulin heavy chain constant domains.

[0286] Item 49: The binding protein of item 46, wherein the third polypeptide chain
further comprises an Fc region linked to Cy;, the Fc region comprising an immunoglobulin
hinge region and Cy; and Cyz immunoglobulin heavy chain constant domains.

[0287] Item 50: The binding protein of item 46, wherein the second polypeptide chain
further comprises a first Fc region linked to Cyj, the first Fc region comprising an
immunoglobulin hinge region and Cy, and Cys immunoglobulin heavy chain constant
domains, wherein the first Fc region comprises amino acid substitutions at positions
corresponding to positions 354 and 366 of human IgG1 according to EU Index, wherein the
amino acid substitutions are S354C and T366W; and wherein the third polypeptide chain
further comprises a second Fc region linked to Cyj, the second Fc region comprising an
immunoglobulin hinge region and Cy, and Cyz immunoglobulin heavy chain constant
domains, wherein the second Fc region comprises amino acid substitutions at positions
corresponding to positions 349, 366, 368, and 407 of human IgG1 according to EU Index,
wherein the amino acid substitutions are Y349C, T366S, L368A, and Y407V.

[0288] Item 51: The binding protein of item 46, wherein the second polypeptide chain

further comprises a first Fc region linked to Cyj, the first Fc region comprising an
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immunoglobulin hinge region and Cy, and Cyz immunoglobulin heavy chain constant
domains, wherein the first Fc region comprises amino acid substitutions at positions
corresponding to positions 349, 366, 368, and 407 of human IgG1 according to EU Index,
wherein the amino acid substitutions are Y349C, T366S, L368A, and Y407V, and wherein
the third polypeptide chain further comprises a second Fc region linked to Cyj, the second Fc
region comprising an immunoglobulin hinge region and Cy, and Cy3 immunoglobulin heavy
chain constant domains, wherein the second Fc region comprises amino acid substitutions at
positions corresponding to positions 354 and 366 of human IgG1 according to EU Index,
wherein the amino acid substitutions are S354C and T366W.

[0289] Item 52: The binding protein of any one of items 46, 50, and 51, wherein the
second polypeptide chain further comprises a first Fc region linked to Cyj, the first Fc region
comprising an immunoglobulin hinge region and Cy; and Cy3 immunoglobulin heavy chain
constant domains, and wherein the third polypeptide chain further comprises a second Fc
region linked to Cyj, the second Fc region comprising an immunoglobulin hinge region and
Cuz and Cys immunoglobulin heavy chain constant domains; wherein the first and second Fc
regions comprise amino acid substitutions at positions corresponding to positions 428 and
434 of human IgG1 according to EU Index, wherein the amino acid substitutions are M428L
and N4348S.

[0290] Item 53: The binding protein of item 47, wherein the Cy3; domain of the second
polypeptide chain comprises amino acid substitutions at positions corresponding to positions
354 and 366 of human IgG1 according to EU Index, wherein the amino acid substitutions are
S354C and T366W; and wherein the Cy3 domain of the third polypeptide chain comprises
amino acid substitutions at positions corresponding to positions 349, 366, 368, and 407 of
human IgG1 according to EU Index, wherein the amino acid substitutions are Y349C, T366S,
L368A, and Y407V.

[0291] Item 54: The binding protein of item 47, wherein the Cy3; domain of the second
polypeptide chain comprises amino acid substitutions at positions corresponding to positions
349, 366, 368, and 407 of human IgG1 according to EU Index, wherein the amino acid
substitutions are Y349C, T366S, L368A, and Y407V, and wherein the Cy; domain of the
third polypeptide chain comprises amino acid substitutions at positions corresponding to
positions 354 and 366 of human IgG1 according to EU Index, wherein the amino acid

substitutions are S354C and T366W.
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[0292] Item 55: The binding protein of any one of items 47, 53, and 54, wherein the Cy3
domains of the second and the third polypeptide chains both comprise amino acid
substitutions at positions corresponding to positions 428 and 434 of human IgG1 according to
EU Index, wherein the amino acid substitutions are M428L and N434S.

[0293] Item 56: The binding protein of item 46 or item 47, wherein at least one of L, L,
L3 or L4 is independently O amino acids in length.

[0294] Item 57: The binding protein of item 46 or item 47, wherein L, L,, L3 or L, are
each independently at least one amino acid in length.

[0295] Item 58: The binding protein of any one of items 46-57, wherein L; comprises
Asp-Lys-Thr-His-Thr (SEQ ID NO: 525).

[0296] Item 59: A binding protein comprising a first polypeptide chain, a second
polypeptide chain, a third polypeptide chain and a fourth polypeptide chain wherein:

(a) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 4
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 4; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
3 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 3; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 1 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 1; and the fourth polypeptide chain comprises the amino acid sequence of
SEQ ID NO: 2 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 2;

(b) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
12 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 12; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 11 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 11; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 9 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 9; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 10 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 10;

(c) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
20 or an amino acid sequence that is at least 95% identical to the amino acid sequence of

SEQ ID NO: 20; the second polypeptide chain comprises the amino acid sequence of SEQ

120



ID NO: 19 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 19; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 17 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 17; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 18 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 18;

(d) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
28 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 28; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 27 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 27; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 25 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 25; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 26 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 26;

(e) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
36 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 36; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 35 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 35; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 33 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 33; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 34 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 34;

(f) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 44
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 44; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 43 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 43; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 41 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 41; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 42 or an amino acid sequence that is at least 95% identical to the

amino acid sequence of SEQ ID NO: 42;
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(g) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
52 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 52; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 51 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 51; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 49 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 49; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 50 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 50;

(h) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
60 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 60; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 59 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 59; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 57 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 57; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 58 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 58;

(1) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 68
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 68; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 67 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 67; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 65 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 65; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 66 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 66;

(j) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 76
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 76; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 75 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 75; the third polypeptide chain comprises the amino acid sequence of SEQ

ID NO: 73 or an amino acid sequence that is at least 95% identical to the amino acid
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sequence of SEQ ID NO: 73; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 74 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 74;

(k) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
84 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 84; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 83 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 83; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 81 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 81; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 82 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 82;

(1) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 92
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO:92; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 91 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 91; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 89 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 89; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 90 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 90;

(m) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
100 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 100; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 99 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 99; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 97 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 97; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 98 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 98;

(n) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 108 or
an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID

NO: 108; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
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107 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 107; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 105 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 105; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 106 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 106;

(o) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
116 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 116; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 115 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 115; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 113 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 113; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 114 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 114;

(p) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
124 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 124; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 123 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 123; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 121 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 121; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 122 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 122;

(q) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
132 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 132; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 131 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 131; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 129 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 129; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 130 or an amino acid sequence that is at least 95%

identical to the amino acid sequence of SEQ ID NO: 130;
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(r) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
140 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 140; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 139 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 139; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 137 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 137; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 138 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 138;

(s) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
148 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 148; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 147 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 147; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 145 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 145; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 146 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 146;

(t) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
156 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 156; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 155 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 155; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 153 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 153; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 154 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 154;

(u) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
164 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 164; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 163 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 163; the third polypeptide chain comprises the amino acid

sequence of SEQ ID NO: 161 or an amino acid sequence that is at least 95% identical to the
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amino acid sequence of SEQ ID NO: 161; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 162 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 162;

(v) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
172 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 172; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 171 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 171; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 169 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 169; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 170 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 170;

(w) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
180 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 180; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 179 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 179; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 177 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 177; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 178 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 178;

(x) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
188 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 188; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 187 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 187; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 185 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 185; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 186 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 186;

(y) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
196 or an amino acid sequence that is at least 95% identical to the amino acid sequence of

SEQ ID NO: 196; the second polypeptide chain comprises the amino acid sequence of SEQ
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ID NO: 195 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 195; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 193 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 193; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 194 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 194;

(z) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
204 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 204; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 203 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 203; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 201 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 201; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 202 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 202;

(aa) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
212 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 212; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 211 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 211; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 209 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 209; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 210 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 210;

(bb) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
220 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 220; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 219 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 219; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 217 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 217; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 218 or an amino acid sequence that is at least 95%

identical to the amino acid sequence of SEQ ID NO: 218;
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(cc) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
228 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 228; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 227 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 227; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 225 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 225; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 226 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 226;

(dd) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
235 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 235; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 234 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 234; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 232 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 232; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 233 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 233; or

(ee) first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 243 or
an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID
NO: 243; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
242 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 242; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 240 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 240; and the fourth polypeptide chain comprises the amino acid sequence of
SEQ ID NO: 241 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 241.
[0297] Item 60: A binding protein comprising four polypeptide chains that form three
antigen binding sites that specifically bind one or more HIV target proteins and one or more
T cell target proteins, wherein a first polypeptide chain comprises a structure represented by
the formula:

V- Li-Vii- L-Cy (1;

a second polypeptide chain comprises a structure represented by the formula:
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Vui- Ls-Via- Li-Cuy (11];
a third polypeptide chain comprises a structure represented by the formula:
Vus-Chi [1];
and a fourth polypeptide chain comprises a structure represented by the formula:
Vi-CL [IV];
wherein
VL1 is a first immunoglobulin light chain variable domain;
V12 is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vyi is a first immunoglobulin heavy chain variable domain;
Vo is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpj is the immunoglobulin Cy; heavy chain constant domain; and
L, L,, Ls, and L, are amino acid linkers;
and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair.
[0298] Item 61: A binding protein comprising four polypeptide chains that form three
antigen binding sites that specifically bind one or more HIV target proteins and one or more
T cell target proteins, wherein a first polypeptide chain comprises a structure represented by
the formula:
Vio- Li-Vii- L-CL (1;
a second polypeptide chain comprises a structure represented by the formula:
Vui- La-Via- Ls-Cpi-hinge-Cyp-Chs (11];
a third polypeptide chain comprises a structure represented by the formula:
Vu3-Chi-hinge-Cip-Chiz [1I1];
and a fourth polypeptide chain comprises a structure represented by the formula:
Vi5-Cp [IV];
wherein
V1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;

Vi is a first immunoglobulin heavy chain variable domain;
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Vi is a second immunoglobulin heavy chain variable domain;

Vy3 is a third immunoglobulin heavy chain variable domain;

CL is an immunoglobulin light chain constant domain;

Cp is the immunoglobulin Cy; heavy chain constant domain;

Cpz 1s an immunoglobulin Cy; heavy chain constant domain;

Cpys is an immunoglobulin Cy3; heavy chain constant domain;

hinge is an immunoglobulin hinge region connecting the Cy; and Cy, domains; and

L, L,, L3, and L4 are amino acid linkers;

and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair.

[0299] Item 62: The binding protein of item 60 or item 61, wherein the one or more HIV
target proteins are selected from the group consisting of glycoprotein 120, glycoprotein 41
and glycoprotein 160.

[0300] Item 63: The binding protein of item 60 or item 61, wherein the one or more T cell
target proteins are CD3 or CD28.

[0301] Item 64: The binding protein of item 60 or item 61, wherein the binding protein is
trispecific and capable of specifically binding an HIV target protein and two different
epitopes on a single T cell target protein.

[0302] Item 65: The binding protein of item 60 or item 61, wherein the binding protein is
trispecific and capable of specifically binding an HIV target protein and two different T cell
target proteins.

[0303] Item 66: The binding protein of item 60 or item 61, wherein the binding protein is
trispecific and capable of specifically binding a T cell target protein and two different
epitopes on a single HIV target protein.

[0304] Item 67: The binding protein of item 60 or item 61, wherein the binding protein is
trispecific and capable of specifically binding a T cell target protein and two different HIV
target proteins.

[0305] Item 68: The binding protein of item 60 or item 61, wherein the first and second
polypeptide chains form two antigen binding sites that specifically target two T cell target
proteins, and the third and fourth polypeptide chains form an antigen binding site that
specifically binds an HIV target protein.

[0306] Item 69: The binding protein of any one of items 60-68, wherein V; comprises a
CDR-L1, CDR-L2, and CDR-L3 comprising a sequence as set forth in SEQ ID NOs: 266,
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267, and 268, respectively; a sequence as set forth in SEQ ID NOs: 269, 270, and 271,
respectively; a sequence as set forth in SEQ ID NOs: 500, 501, and 274, respectively; a
sequence as set forth in SEQ ID NOs: 275, 276, and 277, respectively; a sequence as set forth
in SEQ ID NOs: 281, 282, and 283, respectively; a sequence as set forth in SEQ ID NOs:
278, 279, and 280, respectively; a sequence as set forth in SEQ ID NOs: 488, 489, and 490,
respectively; a sequence as set forth in SEQ ID NOs: 491, 492, and 493, respectively; or a
sequence as set forth in SEQ ID NOs: 494, 495, and 496, respectively.

[0307] Item 70: The binding protein of any one of items 60-68, wherein V; comprises a
CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain comprising a sequence
selected from the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519,
520, 521, 522, 523, and 524.

[0308] Item 71: The binding protein of any one of items 60-70, wherein V; comprises a
light chain variable domain comprising a sequence selected from the group consisting of SEQ
ID NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523, and 524.

[0309] Item 72: The binding protein of any one of items 60-71, wherein V1, comprises a
CDR-L1, CDR-L2, and CDR-L3 comprising a sequence as set forth in SEQ ID NOs: 266,
267, and 268, respectively; a sequence as set forth in SEQ ID NOs: 269, 270, and 271,
respectively; a sequence as set forth in SEQ ID NOs: 500, 501, and 274, respectively; a
sequence as set forth in SEQ ID NOs: 275, 276, and 277, respectively; a sequence as set forth
in SEQ ID NOs: 281, 282, and 283, respectively; a sequence as set forth in SEQ ID NOs:
278, 279, and 280, respectively; a sequence as set forth in SEQ ID NOs: 488, 489, and 490,
respectively; a sequence as set forth in SEQ ID NOs: 491, 492, and 493, respectively; or a
sequence as set forth in SEQ ID NOs: 494, 495, and 496, respectively.

[0310] Item 73: The binding protein of any one of items 60-71, wherein V1, comprises a
CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain comprising a sequence
selected from the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519,
520, 521, 522, 523, and 524.

[0311] Item 74: The binding protein of any one of items 60-73, wherein V1, comprises a
light chain variable domain comprising a sequence selected from the group consisting of SEQ
ID NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523, and 524.

[0312] Item 75: The binding protein of any one of items 60-74, wherein V3 comprises a
CDR-LI1, CDR-L2, and CDR-L3 comprising a sequence as set forth in SEQ ID NOs: 266,
267, and 268, respectively; a sequence as set forth in SEQ ID NOs: 269, 270, and 271,
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respectively; a sequence as set forth in SEQ ID NOs: 500, 501, and 274, respectively; a
sequence as set forth in SEQ ID NOs: 275, 276, and 277, respectively; a sequence as set forth
in SEQ ID NOs: 281, 282, and 283, respectively; a sequence as set forth in SEQ ID NOs:
278, 279, and 280, respectively; a sequence as set forth in SEQ ID NOs: 488, 489, and 490,
respectively; a sequence as set forth in SEQ ID NOs: 491, 492, and 493, respectively; or a
sequence as set forth in SEQ ID NOs: 494, 495, and 496, respectively.

[0313] Item 76: The binding protein of any one of items 60-74, wherein V3 comprises a
CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain comprising a sequence
selected from the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519,
520, 521, 522, 523, and 524.

[0314] Item 77: The binding protein of any one of items 60-76, wherein V3 comprises a
light chain variable domain comprising a sequence selected from the group consisting of SEQ
ID NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523, and 524.

[0315] Item 78: The binding protein of any one of items 60-77, wherein Vy; comprises a
CDR-H1, CDR-H2, and CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248,
497, and 250, respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253,
respectively; a sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set forth
in SEQ ID NOs: 257, 258, and 259, respectively; a sequence as set forth in SEQ ID NOs:
263, 264, and 265, respectively; a sequence as set forth in SEQ ID NOs: 499, 261, and 262,
respectively; a sequence as set forth in SEQ ID NOs: 479, 480, and 481, respectively; a
sequence as set forth in SEQ ID NOs: 482, 483, and 484, respectively; or a sequence as set
forth in SEQ ID NOs: 485, 486, and 487, respectively.

[0316] Item 79: The binding protein of any one of items 60-77, wherein Vy; comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising a sequence
selected from the group consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507, 508, 509,
510, and 511.

[0317] Item 80: The binding protein of any one of items 60-79, wherein Vy; comprises a
heavy chain variable domain comprising a sequence selected from the group consisting of
SEQ ID NOs: 502, 503, 504, 505, 506, 507, 508, 509, 510, and 511.

[0318] Item 81: The binding protein of any one of items 60-80, wherein Vg, comprises a
CDR-H1, CDR-H2, and CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248,
497, and 250, respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253,
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respectively; a sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set forth
in SEQ ID NOs: 257, 258, and 259, respectively; a sequence as set forth in SEQ ID NOs:
263, 264, and 265, respectively; a sequence as set forth in SEQ ID NOs: 499, 261, and 262,
respectively; a sequence as set forth in SEQ ID NOs: 479, 480, and 481, respectively; a
sequence as set forth in SEQ ID NOs: 482, 483, and 484, respectively; or a sequence as set
forth in SEQ ID NOs: 485, 486, and 487, respectively.

[0319] Item 82: The binding protein of any one of items 60-80, wherein Vi, comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising a sequence
selected from the group consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507, 508, 509,
510, and 511.

[0320] Item 83: The binding protein of any one of items 60-82, wherein Vi, comprises a
heavy chain variable domain comprising a sequence selected from the group consisting of
SEQ ID NOs: 502, 503, 504, 505, 506, 507, 508, 509, 510, and 511.

[0321] Item 84: The binding protein of any one of items 60-83, wherein V3 comprises a
CDR-H1, CDR-H2, and CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248,
497, and 250, respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253,
respectively; a sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set forth
in SEQ ID NOs: 257, 258, and 259, respectively; a sequence as set forth in SEQ ID NOs:
263, 264, and 265, respectively; a sequence as set forth in SEQ ID NOs: 499, 261, and 262,
respectively; a sequence as set forth in SEQ ID NOs: 479, 480, and 481, respectively; a
sequence as set forth in SEQ ID NOs: 482, 483, and 484, respectively; or a sequence as set
forth in SEQ ID NOs: 485, 486, and 487, respectively.

[0322] Item 85: The binding protein of any one of items 60-83, wherein V3 comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising a sequence
selected from the group consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507, 508, 509,
510, and 511.

[0323] Item 86: The binding protein of any one of items 60-85, wherein V3 comprises a
heavy chain variable domain comprising a sequence selected from the group consisting of
SEQ ID NOs: 502, 503, 504, 505, 506, 507, 508, 509, 510, and 511.

[0324] Item 87: The binding protein of any one of items 60-86, wherein V; comprises a
CDR-L1 comprising the sequence of SEQ ID NO: 488, a CDR-L2 comprising the sequence

133



of SEQ ID NO: 489, and a CDR-L3 comprising the sequence of SEQ ID NO: 490; Vi,
comprises a CDR-L1 comprising the sequence of SEQ ID NO: 494, a CDR-L2 comprising
the sequence of SEQ ID NO: 495, and a CDR-L3 comprising the sequence of SEQ ID NO:
496; V13 comprises a CDR-L1 comprising the sequence of SEQ ID NO: 269, a CDR-L2
comprising the sequence of SEQ ID NO: 270, and a CDR-L3 comprising the sequence of
SEQ ID NO: 271; Vy; comprises a CDR-H1 comprising the sequence of SEQ ID NO: 479, a
CDR-H2 comprising the sequence of SEQ ID NO: 480, and a CDR-H3 comprising the
sequence of SEQ ID NO: 481; Vy, comprises a CDR-H1 comprising the sequence of SEQ ID
NO: 485, a CDR-H2 comprising the sequence of SEQ ID NO: 486, and a CDR-H3
comprising the sequence of SEQ ID NO: 487; and Vys comprises a CDR-H1 comprising the
sequence of SEQ ID NO: 251, a CDR-H2 comprising the sequence of SEQ ID NO: 252, and
a CDR-H3 comprising the sequence of SEQ ID NO: 253.

[0325] Item 88: The binding protein of any one of items 60-86, wherein V; comprises a
CDR-LI1, CDR-L2, and CDR-L3 of a light chain variable domain comprising the light chain
variable domain sequence of SEQ ID NO: 522; Vi, comprises a CDR-L1, CDR-L2, and
CDR-L3 of a light chain variable domain comprising the light chain variable domain
sequence of SEQ ID NO: 524; Vi3 comprises a CDR-L1, CDR-L2, and CDR-L3 of a light
chain variable domain comprising the light chain variable domain sequence of SEQ ID NO:
513; Vy; comprises a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain
comprising the heavy chain variable domain sequence of SEQ ID NO: 509; Vi, comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising the heavy
chain variable domain sequence of SEQ ID NO: 511; and Vyz comprises a CDR-H1, CDR-
H2, and CDR-H3 of a heavy chain variable domain comprising the heavy chain variable
domain sequence of SEQ ID NO: 503.

[0326] Item 89: The binding protein of any one of items 60-88, wherein V; comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 522; Vi, comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 524; V|3 comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 513; Vy; comprises a
heavy chain variable domain comprising the sequence of SEQ ID NO: 509; Vi, comprises a
heavy chain variable domain comprising the sequence of SEQ ID NO: 511; and Vi3
comprises a heavy chain variable domain comprising the sequence of SEQ ID NO: 503.
[0327] Item 90: The binding protein of any one of items 60-86, wherein V; comprises a
CDR-L1 comprising the sequence of SEQ ID NO: 494, a CDR-L2 comprising the sequence
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of SEQ ID NO: 495, and a CDR-L3 comprising the sequence of SEQ ID NO: 496; Vi,
comprises a CDR-L1 comprising the sequence of SEQ ID NO: 488, a CDR-L2 comprising
the sequence of SEQ ID NO: 489, and a CDR-L3 comprising the sequence of SEQ ID NO:
490; V13 comprises a CDR-L1 comprising the sequence of SEQ ID NO: 269, a CDR-L2
comprising the sequence of SEQ ID NO: 270, and a CDR-L3 comprising the sequence of
SEQ ID NO: 271; Vy; comprises a CDR-H1 comprising the sequence of SEQ ID NO: 485, a
CDR-H2 comprising the sequence of SEQ ID NO: 486, and a CDR-H3 comprising the
sequence of SEQ ID NO: 487; Vi, comprises a CDR-H1 comprising the sequence of SEQ ID
NO: 479, a CDR-H2 comprising the sequence of SEQ ID NO: 480, and a CDR-H3
comprising the sequence of SEQ ID NO: 481; and Vys comprises a CDR-H1 comprising the
sequence of SEQ ID NO: 251, a CDR-H2 comprising the sequence of SEQ ID NO: 252, and
a CDR-H3 comprising the sequence of SEQ ID NO: 253.

[0328] Item 91: The binding protein of any one of items 60-86, wherein V; comprises a
CDR-LI1, CDR-L2, and CDR-L3 of a light chain variable domain comprising the light chain
variable domain sequence of SEQ ID NO: 524; Vi, comprises a CDR-L1, CDR-L2, and
CDR-L3 of a light chain variable domain comprising the light chain variable domain
sequence of SEQ ID NO: 522; Vi3 comprises a CDR-L1, CDR-L2, and CDR-L3 of a light
chain variable domain comprising the light chain variable domain sequence of SEQ ID NO:
513; Vy; comprises a CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain
comprising the heavy chain variable domain sequence of SEQ ID NO: 511; Vi, comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising the heavy
chain variable domain sequence of SEQ ID NO: 509; and V3 comprises a CDR-H1, CDR-
H2, and CDR-H3 of a heavy chain variable domain comprising the heavy chain variable
domain sequence of SEQ ID NO: 503.

[0329] Item 92: The binding protein of any one of items 60-86 and 90-91, wherein Vi,
comprises a light chain variable domain comprising the sequence of SEQ ID NO: 524; Vi,
comprises a light chain variable domain comprising the sequence of SEQ ID NO: 522; Vi3
comprises a light chain variable domain comprising the sequence of SEQ ID NO: 513; Vy;
comprises a heavy chain variable domain comprising the sequence of SEQ ID NO: 511; Vi,
comprises a heavy chain variable domain comprising the sequence of SEQ ID NO: 509; and

Vu3 comprises a heavy chain variable domain comprising the sequence of SEQ ID NO: 503.
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[0330] Item 93: The binding protein of item 60, wherein the second polypeptide chain
further comprises an Fc region linked to Cy;, the Fc region comprising an immunoglobulin
hinge region and Cy; and Cy3 immunoglobulin heavy chain constant domains.

[0331] Item 94: The binding protein of item 60, wherein the third polypeptide chain
further comprises an Fc region linked to Cyj, the Fc region comprising an immunoglobulin
hinge region and Cy; and Cy; immunoglobulin heavy chain constant domains.

[0332] Item 95: The binding protein of item 60, wherein the second polypeptide chain
further comprises a first Fc region linked to Cyj, the first Fc region comprising an
immunoglobulin hinge region and Cy, and Cyz immunoglobulin heavy chain constant
domains, wherein the first Fc region comprises amino acid substitutions at positions
corresponding to positions 354 and 366 of human IgG1 according to EU Index, wherein the
amino acid substitutions are S354C and T366W; and wherein the third polypeptide chain
further comprises a second Fc region linked to Cyj, the second Fc region comprising an
immunoglobulin hinge region and Cy;, and Cys immunoglobulin heavy chain constant
domains, wherein the second Fc region comprises amino acid substitutions at positions
corresponding to positions 349, 366, 368, and 407 of human IgG1 according to EU Index,
wherein the amino acid substitutions are Y349C, T366S, L368A, and Y407V.

[0333] Item 96: The binding protein of item 60, wherein the second polypeptide chain
further comprises a first Fc region linked to Cyj, the first Fc region comprising an
immunoglobulin hinge region and Cy, and Cyz immunoglobulin heavy chain constant
domains, wherein the first Fc region comprises amino acid substitutions at positions
corresponding to positions 349, 366, 368, and 407 of human IgG1 according to EU Index,
wherein the amino acid substitutions are Y349C, T366S, L368A, and Y407V, and wherein
the third polypeptide chain further comprises a second Fc region linked to Cyj, the second Fc
region comprising an immunoglobulin hinge region and Cy, and Cys immunoglobulin heavy
chain constant domains, wherein the second Fc region comprises amino acid substitutions at
positions corresponding to positions 354 and 366 of human IgG1 according to EU Index,
wherein the amino acid substitutions are S354C and T366W.

[0334] Item 97: The binding protein of any one of items 60, 95, and 96, wherein the
second polypeptide chain further comprises a first Fc region linked to Cyj, the first Fc region
comprising an immunoglobulin hinge region and Cy, and Cys immunoglobulin heavy chain
constant domains, and wherein the third polypeptide chain further comprises a second Fc

region linked to Cy, the second Fc region comprising an immunoglobulin hinge region and
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Cpz and Cyz immunoglobulin heavy chain constant domains; wherein the first and second Fc
regions comprise amino acid substitutions at positions corresponding to positions 428 and
434 of human IgG1 according to EU Index, wherein the amino acid substitutions are M428L
and N434S.
[0335] Item 98: The binding protein of item 61, wherein the Cy3 domain of the second
polypeptide chain comprises amino acid substitutions at positions corresponding to positions
354 and 366 of human IgG1 according to EU Index, wherein the amino acid substitutions are
S354C and T366W; and wherein the Cy3 domain of the third polypeptide chain comprises
amino acid substitutions at positions corresponding to positions 349, 366, 368, and 407 of
human IgG1 according to EU Index, wherein the amino acid substitutions are Y349C, T366S,
L368A, and Y407V.
[0336] Item 99: The binding protein of item 61, wherein the Cy3 domain of the second
polypeptide chain comprises amino acid substitutions at positions corresponding to positions
349, 366, 368, and 407 of human IgG1 according to EU Index, wherein the amino acid
substitutions are Y349C, T366S, L368A, and Y407V; and wherein the Cyz domain of the
third polypeptide chain comprises amino acid substitutions at positions corresponding to
positions 354 and 366 of human IgG1 according to EU Index, wherein the amino acid
substitutions are S354C and T366W.
[0337] Item 100: The binding protein of any one of items 61, 98, and 99, wherein the Cy;
domains of the second and the third polypeptide chains both comprise amino acid
substitutions at positions corresponding to positions 428 and 434 of human IgG1 according to
EU Index, wherein the amino acid substitutions are M428L and N4348S.
[0338] Item 101: The binding protein of item 60 or item 61, wherein at least one of L,
L,, Ls, or L4 is independently O amino acids in length.
[0339] Item 102: The binding protein of item 60 or item 61, wherein L;, L, L3, or L4 are
each independently at least one amino acid in length.
[0340] Item 103: The binding protein of any one of items 60-102, wherein L, is Gly-GlIn-
Pro-Lys-Ala-Ala-Pro (SEQ ID NO: 299).
[0341] Item 104: A binding protein comprising four polypeptide chains that form three
antigen binding sites, wherein a first polypeptide chain comprises a structure represented by
the formula:

Vio- Li-Vii- L-CL (1

and a second polypeptide chain comprises a structure represented by the formula:
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Vui- L3-Vi- Ly-Chy (]
and a third polypeptide chain comprises a structure represented by the formula:
Vu3-Cui (1]
and a fourth polypeptide chain comprises a structure represented by the formula:
Vis-Co [IV]
wherein:
VL1 is a first immunoglobulin light chain variable domain;
V12 is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vi is a first immunoglobulin heavy chain variable domain;
V2 is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpj is the immunoglobulin Cy; heavy chain constant domain; and
L;, L,, L3, and L4 are amino acid linkers;
wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair;
wherein:
(a) VL1, V12 and Vi3 are each independently a variable domain derived from an
amino acid sequence as set forth in any one of SEQ ID NOs: 303, 305, 311, 313, 319, 321,
327,329, 335, 337, 343, 345, 351, 353, 359, 361, 367, 369, 375, 377, 383, 385, 391, 393,
399, 401, 407, 409, 415, 417, 423, 425, 431, 433, 439, 441, 447, 449, 455, 457, 463, 465,
471, 473; or
(b) VL1, V12 and Vi3 each independently comprise light chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 266-271, 275-277, 488-496; and
wherein:
(a) Vi1, Vi, and Vg3 are each independently a variable domain derived from an
amino acid sequence as set forth in any one of SEQ ID NOs: 302, 304, 310, 312, 318, 320,
326, 328, 334, 336, 342, 344, 350, 352, 358, 360, 366, 368, 374, 376, 382, 384, 390, 392,
398, 400, 406, 408, 414, 416, 422, 424, 430, 432, 438, 440, 446, 448, 454, 456, 462, 464,
470, 472; or
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(b) Va1, Vi, and V3 each independently comprise heavy chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 248-253, 257-259, 479-487.

[0342] Item 105: A binding protein comprising four polypeptide chains that form three
antigen binding sites, wherein a first polypeptide chain comprises a structure represented by

the formula:

Vio- Li-Vii- L-Cp (1
and a second polypeptide chain comprises a structure represented by the formula:
Vhi- L3-Viz- Ly-Chi-hinge-Cpo-Ci3 (0]
and a third polypeptide chain comprises a structure represented by the formula:
Viu3-Cui-hinge-Cipp-Chs (1]
and a fourth polypeptide chain comprises a structure represented by the formula:
Vi3-CL [IV]
wherein:
VL1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vi is a first immunoglobulin heavy chain variable domain;
V2 is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpj is the immunoglobulin Cy; heavy chain constant domain;
Ciz is an immunoglobulin Cy; heavy chain constant domain;
Cps 1s an immunoglobulin Cy3 heavy chain constant domain;
hinge is an immunoglobulin hinge region connecting the Cy; and Cy, domains; and
L;, L,, L3, and L4 are amino acid linkers;
wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair;
wherein:
(a) VL1, V12 and Vi3 are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 303, 305, 311, 313, 319, 321, 327,
329, 335, 337, 343, 345, 351, 353, 359, 361, 367, 369, 375, 377, 383, 385, 391, 393, 399,
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401, 407, 409, 415, 417, 423, 425, 431, 433, 439, 441, 447, 449, 455, 457, 463, 465, 471,
473; or

(b) VL1, V12 and Vi3 each independently comprise light chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 266-271, 275-277, 488-496; and
wherein:

(a) Vui, Vi, and Vys are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 302, 304, 310, 312, 318, 320, 326,
328, 334, 336, 342, 344, 350, 352, 358, 360, 366, 368, 374, 376, 382, 384, 390, 392, 398,
400, 406, 408, 414, 416, 422, 424, 430, 432, 438, 440, 446, 448, 454, 456, 462, 464, 470,
472; or

(b) Vi, Vi, and V3 each independently comprise heavy chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 248-253, 257-259, 479-487.

[0343] Item 106: The binding protein of item 104, wherein the second polypeptide chain
further comprises an Fc region linked to Cyj, the Fc region comprising an immunoglobulin
hinge region and Cy; and Cyz immunoglobulin heavy chain constant domains.

[0344] Item 107: The binding protein of item 104, wherein the third polypeptide chain
further comprises an Fc region linked to Cy;, the Fc region comprising an immunoglobulin
hinge region and Cy; and Cyz immunoglobulin heavy chain constant domains.

[0345] Item 108: The binding protein of item 104, wherein the second polypeptide chain
further comprises a first Fc region linked to Cyj, the first Fc region comprising an
immunoglobulin hinge region and Cy, and Cys immunoglobulin heavy chain constant
domains, wherein the first Fc region comprises amino acid substitutions at positions
corresponding to positions 354 and 366 of human IgG1 according to EU Index, wherein the
amino acid substitutions are S354C and T366W; and wherein the third polypeptide chain
further comprises a second Fc region linked to Cyj, the second Fc region comprising an
immunoglobulin hinge region and Cy, and Cyz immunoglobulin heavy chain constant
domains, wherein the second Fc region comprises amino acid substitutions at positions
corresponding to positions 349, 366, 368, and 407 of human IgG1 according to EU Index,
wherein the amino acid substitutions are Y349C, T366S, L368A, and Y407V.

[0346] Item 109: The binding protein of item 104, wherein the second polypeptide chain

further comprises a first Fc region linked to Cyj, the first Fc region comprising an
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immunoglobulin hinge region and Cy, and Cyz immunoglobulin heavy chain constant
domains, wherein the first Fc region comprises amino acid substitutions at positions
corresponding to positions 349, 366, 368, and 407 of human IgG1 according to EU Index,
wherein the amino acid substitutions are Y349C, T366S, L368A, and Y407V, and wherein
the third polypeptide chain further comprises a second Fc region linked to Cyj, the second Fc
region comprising an immunoglobulin hinge region and Cy, and Cy3 immunoglobulin heavy
chain constant domains, wherein the second Fc region comprises amino acid substitutions at
positions corresponding to positions 354 and 366 of human IgG1 according to EU Index,
wherein the amino acid substitutions are S354C and T366W.

[0347] Item 110: The binding protein of any one of items 104, 108, and 109, wherein the
second polypeptide chain further comprises a first Fc region linked to Cyj, the first Fc region
comprising an immunoglobulin hinge region and Cy; and Cy3 immunoglobulin heavy chain
constant domains, and wherein the third polypeptide chain further comprises a second Fc
region linked to Cyj, the second Fc region comprising an immunoglobulin hinge region and
Cuz and Cys immunoglobulin heavy chain constant domains; wherein the first and second Fc
regions comprise amino acid substitutions at positions corresponding to positions 428 and
434 of human IgG1 according to EU Index, wherein the amino acid substitutions are M428L
and N4348S.

[0348] Item 111: The binding protein of item 105, wherein the Cy3 domain of the second
polypeptide chain comprises amino acid substitutions at positions corresponding to positions
354 and 366 of human IgG1 according to EU Index, wherein the amino acid substitutions are
S354C and T366W; and wherein the Cy3 domain of the third polypeptide chain comprises
amino acid substitutions at positions corresponding to positions 349, 366, 368, and 407 of
human IgG1 according to EU Index, wherein the amino acid substitutions are Y349C, T366S,
L368A, and Y407V.

[0349] Item 112: The binding protein of item 105, wherein the Cy3 domain of the second
polypeptide chain comprises amino acid substitutions at positions corresponding to positions
349, 366, 368, and 407 of human IgG1 according to EU Index, wherein the amino acid
substitutions are Y349C, T366S, L368A, and Y407V, and wherein the Cy; domain of the
third polypeptide chain comprises amino acid substitutions at positions corresponding to
positions 354 and 366 of human IgG1 according to EU Index, wherein the amino acid

substitutions are S354C and T366W.
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[0350] Item 113: The binding protein of any one of items 105, 111, and 112, wherein the
Cus domains of the second and the third polypeptide chains both comprise amino acid
substitutions at positions corresponding to positions 428 and 434 of human IgG1 according to
EU Index, wherein the amino acid substitutions are M428L and N434S.

[0351] Item 114: The binding protein of item 104 or item 105, wherein at least one of
L;, Ly, L, or Ly is independently 0 amino acids in length.

[0352] Item 115: The binding protein of item 104 or item 105, wherein L;, L,, L3, or Ly
are each independently at least one amino acid in length.

[0353] Item 116: The binding protein of any one of items 104-115, wherein L; is Gly-
GIn-Pro-Lys-Ala-Ala-Pro (SEQ ID NO: 299).

[0354] Item 117: A binding protein comprising a first polypeptide chain, a second
polypeptide chain, a third polypeptide chain and a fourth polypeptide chain wherein:

(a) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 305
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 305; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 304 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 304; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 302 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 302; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 303 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 303;

(b) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 313
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 313; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 312 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 312; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 310 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 310; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 311 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 311;

(c) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 321
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ

ID NO: 321; the second polypeptide chain comprises the amino acid sequence of SEQ ID
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NO: 320 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 320; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 318 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 318; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 319 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 319;

(d) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 329
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 329; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 328 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 328; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 326 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 326; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 327 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 327;

(e) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 337
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 337; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 336 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 336; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 334 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 334; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 335 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 335;

(f) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 345
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 345; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 344 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 344; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 342 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 342; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 343 or an amino acid sequence that is at least 95%

identical to the amino acid sequence of SEQ ID NO: 343;
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(g) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 353
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 353; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 352 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO:352; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 350 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 350; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 351 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 351;

(h) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 361
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 361; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 360 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 360; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 358 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 358; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 359 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 359;

(1) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 369 or
an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID
NO: 369; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
368 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 368; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 366 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 366; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 367 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 367,

(j) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 377 or
an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID
NO: 377; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
376 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 376; the third polypeptide chain comprises the amino acid sequence of SEQ

ID NO: 374 or an amino acid sequence that is at least 95% identical to the amino acid
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sequence of SEQ ID NO: 374; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 375 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 375;

(k) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 385
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 385; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 384 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 384; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 382 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 382; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 383 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 383;

(1) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 393 or
an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID
NO: 393; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
392 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 392; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 390 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 390; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 391 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 391;

(m) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 401
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 401; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 400 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 400; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 398 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 398; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 399 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 399;

(n) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 409
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ

ID NO: 409; the second polypeptide chain comprises the amino acid sequence of SEQ ID
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NO: 408 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 408; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 406 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 406; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 407 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 407;

(p) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 417
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 417; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 416 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 416; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 414 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 414; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 415 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 415;

(q) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 425
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 425; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 424 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 424; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 422 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 422; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 423 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 423;

(r) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 433
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO:433; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 432 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 432; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 430 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 430; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 431 or an amino acid sequence that is at least 95%

identical to the amino acid sequence of SEQ ID NO: 431;
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(s) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 441
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 441; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 440 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 440; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 438 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 438; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 439 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 439;

(t) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 449 or
an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID
NO: 449; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
448 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 448; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 446 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 446; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 447 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 447,

(u) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 457
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 457; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 456 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 456; the third polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 454 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 454; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 455 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 455;

(v) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 465
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 465; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 464 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 464; the third polypeptide chain comprises the amino acid

sequence of SEQ ID NO: 462 or an amino acid sequence that is at least 95% identical to the
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amino acid sequence of SEQ ID NO: 462; and the fourth polypeptide chain comprises the
amino acid sequence of SEQ ID NO: 463 or an amino acid sequence that is at least 95%
identical to the amino acid sequence of SEQ ID NO: 463; or

(w) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 473 or
an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID
NO: 473; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
472 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 472; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 470 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 470; and the fourth polypeptide chain comprises the amino acid sequence of
SEQ ID NO: 471 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 471.
[0355] Item 118: An isolated nucleic acid molecule comprising a nucleotide sequence
encoding the binding protein of any one of items 1-117.
[0356] Item 119: An expression vector comprising the nucleic acid molecule of item 118.
[0357] Item 120: An isolated host cell comprising the nucleic acid molecule of item 118.
[0358] Item 121: An isolated host cell comprising the expression vector of item 119.
[0359] Item 122: The isolated host cell of item 120 or item 121, wherein the host cell is a
mammalian cell or an insect cell.
[0360] Item 123: A vector system comprising one or more vectors encoding a first,
second, third, and fourth polypeptide chain of a binding protein of any one of items 1-117.
[0361] Item 124: The vector system of item 123, wherein the vector system comprises a
first vector encoding the first polypeptide chain of the binding protein, a second vector
encoding the second polypeptide chain of the binding protein, a third vector encoding the
third polypeptide chain of the binding protein, and a fourth vector encoding the fourth
polypeptide chain of the binding protein.
[0362] Item 125: The vector system of item 123, wherein the vector system comprises a
first vector encoding the first and second polypeptide chains of the binding protein, and a
second vector encoding the third and fourth polypeptide chains of the binding protein.
[0363] Item 126: The vector system of any one of items 123-125, wherein the one or
more vectors are expression vectors.
[0364] Item 127: An isolated host cell comprising the vector system of any one of items

123-126.
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[0365] Item 128: The isolated host cell of item 127, wherein the host cell is a mammalian
cell or an insect cell.

[0366] Item 129: A method of producing a binding protein, the method comprising:

a) culturing a host cell of any one of items 120-122 and items 127-128 under conditions such
that the host cell expresses the binding protein; and

b) isolating the binding protein from the host cell.

[0367] Item 130: A method of preventing and/or treating HIV infection in a patient
comprising administering to the patient a therapeutically effective amount of at least one
binding protein of any one of items 1-117.

[0368] Item 131: The method of item 130, wherein the binding protein is co-administered
with standard anti-retroviral therapy.

[0369] Item 132: The method of item 130 or item 131, wherein administration of the at
least one binding protein results in the neutralization of one or more HIV virions.

[0370] Item 133: The method of any one of items 130-132, wherein administration of the
at least one binding protein results in the elimination of one or more latently and/or
chronically HIV-infected cells in the patient.

[0371] Item 134: The method of any one of items 130-133, wherein the patient is a
human.

[0372] Item 135: The binding protein of any one of items 1-117 for the prevention or
treatment of an HIV infection in a patient.

[0373] Item 136: The binding protein of item 135, wherein the binding protein is co-
administered with standard anti-retroviral therapy.

[0374] Item 137: The binding protein of item 135 or item 136, wherein the binding
protein causes the neutralization of one or more HIV virions in the patient.

[0375] Item 138: The binding protein of any one of items 135-137, wherein the binding
protein causes the elimination of one or more latently and/or chronically HIV-infected cells
in the patient.

[0376] Item 139: The binding protein of any one of items 135-138, wherein the patient is

a human.
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EXAMPLES

[0377] The Examples that follow are illustrative of specific embodiments of the
disclosure, and various uses thereof. They are set forth for explanatory purposes only, and
should not be construed as limiting the scope of the invention in any way.
Example 1: production of trispecific binding proteins targeting the HIV-1 Env
glycoprotein.
[0378] The HIV-1 envelope glycoprotein (Env/gp160) is located on the surface of the
virus particle, and is composed of a homo-trimer comprising three non-covalently-linked
transmembrane gp41 and gp120 complexes. Env enables viral entry into target cells by the
binding of gp120 to HIV’s main receptor (CD4) and co-receptor (CCRS or CXCR4),
followed by the induction of viral/cellular membrane fusion facilitated by conformational
changes in gp41, resulting in entry of the viral capsid and delivery of the viral genome into
the host cell. Additionally, Env is expressed on the surface of infected cells.
[0379] Env acts as the only target for neutralizing antibodies on the HIV-1 virion.
Binding of neutralizing antibodies to viral Env inhibits viral attachment/entry. Moreover,
binding of neutralizing antibodies to HIV-1 infected, Env expressing cells leads to their
destruction by Antibody-Dependent Cell-Mediated Cytotoxicity (ADCC) and Complement
Dependent Cytotoxicity (CDC), resulting in reduction of the latent viral reservoir. Thus,
neutralizing antibodies targeting Env are an attractive area for anti-viral therapy development.
However, because of the high sequence diversity and mutation rate of the HIV-1 virus,
developing neutralizing antibodies targeting Env has proven challenging due to the high
likelihood that a given HIV-1 strain either lacks the epitope of any given neutralizing
antibody, or the strain has evolved a mutation to become resistant to the antibody. Strategies
must be developed to mitigate the breakthrough of viral strains when developing novel
neutralizing antibodies targeting HIV-1. The studies described herein explore the
development of novel trispecific binding proteins comprising four polypeptides forming three
antigen binding sites that specifically bind three different epitopes on the HIV Env
glycoprotein, and use of these novel trispecific binding proteins in neutralizing HIV-1.
Methods
Binding protein production and purification
[0380] The vectors expressing the trispecific binding proteins were constructed by

inserting the designed heavy and light chain genes into a mammalian expression vector.
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Corresponding heavy and light chain pairing occurred spontaneously, and heterodimer
formation was promoted by Knob-in-Hole mutations engineered in the Fc region.

[0381] Binding proteins were produced in Expi293 cells by cotransfection of four
expression plasmids (Life Technologies, Expi293™ Expression System Kit, Cat. No.
A14635). Binding proteins were purified using a two-step purification scheme. First, binding
proteins were captured on protein A affinity chromatography resin, washed, and then eluted
in glycine at pH 3.0. The eluted proteins were then dialyzed in PBS, concentrated, and
filtered. The filtered antibodies were further purified using a Superdex 200 SEC column to
obtain monomeric binding proteins.

Affinity measurements of the binding proteins

[0382] Binding affinities of anti-HIV trispecific binding proteins were measured by
surface plasmon resonance (SPR) using a Biacore3000 instrument (GE Healthcare). The
assay buffer used was HBS-EP (GE Healthcare).

[0383] The affinity of the indicated proteins for the MPER binding site on the HIV-1
protein gp41 was measured by surface plasmon resonance (SPR) analysis using a Biacore
Instrument as follows: binding proteins were first captured on a CMS5 chip coupled with anti-
human Fc antibody, followed by flow through of varying concentrations (100 nM — 6.25 nM)
of the MPER binding peptide (Acetyl-

RRRNEQELLELDKWASLWNWFEFDITNWLW YIRRR-Ttds-Lys-(Biotin)-NH;) (SEQ ID
NO: 284) at 30 uL per minute, and binding was detected by measurement of association for
240 seconds, and dissociation for 300 seconds on a Biacore 3000 at 25°C. HBS-EP buffer
was used for sample dilution, as well as running buffer. Regenration of the chip was done
with 3 M MgCl, at 30 uL per minute. For data analysis the BIAevaluation software v.4.1 (GE
Healthcare) was used. Data were fit globally using a 1:1 Langmuir model with mass transfer.
After software-based curve fitting, the ON and OFF reates at each concentration of MPER
binding peptide was calculated and used to obtain a binding affinity for each binding protein.
[0384] The affinity of the indicated proteins for the CD4BS binding site on the HIV-1
protein gp120 was measured by SPR as follows: recombinant HIV-1 gp120 (Thr27-Arg498)
protein (HIV-1 /Clade B/C (CN54), ARCO Biosystems (Cat. # GP4-V15227)) was captured
on a CMS chip, followed by flow through of varying concentrations (100 nM — 6.25 nM) of
the binding proteins, and binding was detected by measurement of association for 240
seconds, and dissociation for 300 seconds on a Biacore 3000 at 25°C. HBS-EP buffer was

used for sample dilution, as well as running buffer. Regenration of the chip was done with 3
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M MgCl; at 30 uL per minute. For data analysis the BIAevaluation software v.4.1 (GE
Healthcare) was used. Data were fit globally using a 1:1 Langmuir model with mass transfer.
After software-based curve fitting, the ON and OFF reates at each concentration of Binding
Protein was calculated and used to obtain a binding affinity for each binding protein.
Conformational stability and aggregation assays
[0385] Conformational stability of the trispecific binding proteins was assessed by
determining the melting point T,, and aggregation onset temperature (Tyg).
[0386] Melting point Ty, measurements were performed by differential scanning
fluorimetry (DSF). Samples were diluted in D-PBS buffer (Invitrogen) to a final
concentration of 0.2 ug/uL including a 4X concentration solution of SYPRO-Orange dye
(Invitrogen,5000X stock in DMSO) in D-PBS in white sem-skirt 96-well plates (BIORAD).
All measurements were done in duplicate using a MyiQ?2 real time PCR instrument
(BIORAD). Negative first derivative curves (-d(RFU)/dT) of the melting curves were
generated in the i1Q5 software v2.1 (BIORAD). Data were then exported into Excel for T,
determination and graphical display.
[0387] Melting Point Ty, and aggregation onset temperature (T,g,) were also measured by
static light scattering (SLS) using a Unit instrument (Unchained Labs). 9uL of each sample
was loaded undiluted into a multicuvette array. The samples were then heated from 20°C to
95°C at a heating rate of 0.3°C/minute. The barycentric mean (BCM) of the tryptophan
fluorescence spectra was used to measure the protein melting curve, and determine the Ty,
values. The 266 nm static light scattering (SLS) signal was used to measure the aggregation
curve and determine the T,,.. Data analysis was performed using the Unit analysis software
v2.1.

Results
[0388] A novel strategy was developed for improving neutralizing antibody efficacy
against HIV-1, while concomitantly limiting the likelihood of viral breakthrough due to high
sequence diversity and/or viral mutation. This strategy involved the generation of trispecific
binding proteins comprising four polypeptides that formed three antigen binding sites that
specifically bind three different epitopes on the HIV Env glycoprotein (FIG. 1). Each antigen
binding site comprised the Vi and Vi, domain from a different HIV-1 neutralizing antibody
that targeted a distinct epitope on the Env glycoprotein. The trispecific binding proteins
contained a first pair of polypeptides that possessed dual variable domains having a cross-

over orientation forming two distinct antigen binding sites (called the CODV Ig format), and
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a second pair of polypeptides, each with a single variable domain that formed a third antigen
binding site (FIGS. 1A and 1B).

[0389] The first pair of polypeptides (that possessed the dual variable domains)
comprised a first polypeptide having the structure Vi,-Linker-Vp ;-Linker-Immunoglobulin
light chain constant domain, and a second polypeptide having the structure Vy;-Linker-Vyp,-
Linker-Immunoglobulin Cy;, hinge, Cyy, and Cys heavy chain constant domains, resulting in
a pair of polypeptides which had a cross over orienation that formed two distinct antigen
binding sites: V-V and V-V, (FIGS. 1C and 1D, see light and heavy chains B). The
second pair of polypeptides (that each posessed a single variable domain) comprised a first
polypeptide having the structure Vys-Immunoglobulin Cy;, hinge, Cyp, and Cys heavy chain
constant domains, and a second polypeptide having the structure Vy3-Immunoglobulin light
chain constant domain, resulting in a pair of polypetpides that formed a third antigen binding
site: Vig3-Vi3 (FIGS. 1C and 1D, see light and heavy chains A). In addition, the trispecific
binding proteins were constructed to include an LS mutation. Furthermore, the trispecific
binding proteins were constructed such that within one binding protein, one Cy3z domain
included a knob mutation and the other Cy3z domain included a hole mutation to facilitate
heterodimerization of the heavy chains (FIG. 1).

[0390] Using the above described approach for trivalent binding protein design, three
trispecific binding proteins (Binding Proteins 2, 3, and 24) were generated. These trispecific
binding proteins were created by grafting onto a trispecific binding protein framework the Vy
and Vi, domains isolated from antibodies targeting three distinct epitopes on the HIV-1 Env
glycoprotein: MPER Ab (targeting the MPER epitope on gp41), CD4BS Ab “b” (targeting
the CD4 Binding Site on gp120), and V1/V2 directed Ab “a” (targeting the V1/V2 domain on
gp120). Binding Protein 2 was constructed such that the first pair of polypeptides (which
formed two antigen binding sites) targeted the HIV-1 Env glycoprotein epitopes MPER and
V1/V2, and the second pair of polypeptides (which formed the single antigen binding site)
targeted the HIV-1 Env glycoprotein epitope CD4BS (Binding Protein 2 = MPER x V1/V2/
CD4BS). Binding Protein 3 was constructed such that the first pair of polypeptides (which
formed two antigen binding sites) targeted the HIV-1 Env glycoprotein epitopes V1/V2 and
MPER, and the second pair of polypeptides (which formed the single antigen binding site)
targeted the HIV-1 Env glycoprotein epitope CD4BS (Binding Protein 3 = V1/V2 x MPER /
CD4BS). Binding Protein 24 was constructed such that the first pair of polypeptides (which
formed two antigen binding sites) targeted the HIV-1 Env glycoprotein epitopes V1/V2 and
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CD4BS, and the second pair of polypeptides (which formed the single antigen binding site)
targeted the HIV-1 Env glycoprotein epitope MPER (Binding Protein 24 = V1/V2 x CD4BS /
MPER). The three trispecific binding proteins, as well as their parental antibodies, were
purified over protein A affinity resin (FIGS. 2A and 3A) followed by size exclusion
chromatography (FIGS. 2B and 3B) to obtain monomeric proteins suitable for further
characterization. All three trispecific binding proteins were stable and formed monomers at
high frequency.

[0391]
Env protein epitopes (instead of three), bispecific binding proteins were designed based upon

the above described CODV Ig format (See WO 2012/135345), using two different Vg and Vi

To test the potential for developing binding proteins targeting two different HIV-1

domains from the same parental antibodies used to create the trispecific binding proteins.
However, the bispecific binding proteins with these specific variable domains did not purify
well as monomers, showing significantly increased aggregate formation when compared to
the corresponding trispecific binding proteins (FIG. 4A and 4B).

[0392]

parental antibodies) was measured for the HIV-1 Env glycoprotein epitopes on gp41 and

Next, the binding affinity of the purified trispecific binding proteins (and their

gp120. First, the binding affinity for gp41 was measured for the three trispecific binding
proteins, as well as the parental MPER antibody, by Biacore assay using the MPER binding
peptide (FIG. §). The binding affinity for the MPER antibody was calculated to be 18.7 nM.
Surprisingly, the three trispecific binding proteins all had a higher affinity for the MPER
binding peptide than did the parental antibody (Table 3), with Binding Protein 2 having an
approximately 3.1 fold higher affinity than the MPER antibody (6.05 nM vs. 18.7 nM,

respectively).
Table 3: Affinity measurements for the MPER binding peptide
Antibody Analyte ka (1/Ms) | kd (1/s) Rmax KA (/M) | KD M) | Chi2 Mw
(RU) MPER
(kDa)
Gp41- 1.09E- 1.87E-
MPER Ab MPER JPT 5.85E+04 03 47.5 5.35E+07 08 0.55 5.25
Binding Gp41- 6.97E- 6.05E-
Protein 2 | MPER JPT 1.15E+05 04 29.0 1.65E+08 09 0.27 2.29
Binding Gp41- 7.79E- 1.67E-
Protein 3 | MPER JPT 4.67E+04 04 38.5 6.00E+07 08 0.41 5.14
Binding Gp41- 8.06E- 1.28E-
Protein 24 | MPER JPT 6.28E+04 04 35.5 7.80E+07 08 0.48 5.24
[0393] Similarly, the binding affinity for the CD4 Binding Site on gp120 was measured

for the three trispecific binding proteins, as well as the parental CD4BS antibody, by Biacore
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assay (FIG. 6). The three trispecific binding proteins all had a similar affinity for the CD4
Binding Site when compared to the parental antibody (Table 4).
Table 4: Affinity measurements for the CD4BS binding site

Antibody | ka (1/Ms) | kd (1/s) | Rmax (RU) | KD (M) | Chi2
ig‘fg,s, 2.79E+05 | 2.32E-04 31.4 8.30E-10 | 1.17
Binding | 315 05 | 2.41B-04 34.0 1.04E-09 | 0.74
Protein 2
Binding | 7 sop 04 | 2.75B-04 38.2 3.63E-09 | 0.19
Protein 3
Binding 1,/ or 05 | 2.50B-04 41.6 173E-09 | 0.38

Protein 24

[0394] Thus, the trispecific binding proteins were able to bind both of the tested target
epitopes on the HIV-1 Env glycoprotein (Table 5). Moreover, all three trispecific binding
proteins bound the target epitopes with affinities approximately equal to or exceeding those
of their parental antibodies. Binding affinity of the V1/V2 directed Ab “a”, as well as of the
V1/V2 directed Ab “a” binding sites within the three trispecific binding proteins 2, 3, and 24
could not be determined by Biacore analysis because this required a specific gp120 protein
antigen which was unavailable.

Table 5: Summary of binding capabilities of tested binding proteins

Sample Binding on Binding on gp41?
gpl120?
MPER Ab No Yes
CD‘}%? Ab Yes No
V1/V2 directed
Ab “a” NO NO
Binding
Protein 2 Yes Yes
Binding
Protein 3 Yes Yes
Binding
Protein 24 Yes Yes

[0395] The biophysical properties were tested for the trispecific binding proteins and
parental antibodies (Table 6). All of the tested proteins had similar stabilities and limited
propensities to form aggregates.

Table 6: Conformational stability/aggregation of the binding proteins

Sample DSF T,, (°C) | Intrinsic AA Fluo T, (°C) | SLS at 266nm T,,, (°C)
MPER Ab 69/75 68 71
CD‘T‘%,? Ab 69 66 68
V1/V2 directed
Ab 46a’? 69 64 67
Binding
Protein 2 60/70 54 58
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Binding

Protein 3 57/70 55 56
Binding

Protein 24 56/71 53 54

[0396] These experiments indicated that stable, monomeric, trispecific binding proteins
targeting three distinct epitopes on the HIV-1 Env glycoprotein could be constructed and
efficiently purified. Furthermore, the trispecific binding proteins retained their ability to bind
their target epitopes, having similar or improved affinity relative to their parental antibodies.
Finally, the trispecific binding proteins had suitable biophysical properties, and showed
significantly less aggregation than the corresponding bispecific binding proteins.
Example 2: characterization of the Binding Proteins
[0397] Due to the success of developing three trispecific binding proteins with
appropriate biophysical properties and binding abilities (as described in Example 1), 21
additional trispecific binding proteins were developed and tested. The experiments described
herein explored the ability of the 24 trispecific binding proteins to neutralize HIV-1 in vitro,
and the pharmacokinetic properties of a number of these trispecific binding proteins in vivo.
[0398] Neutralization assays were performed using the TZM-bl assay which measures
neutralization as a function of reductions in HIV-1 Tat-regulated firefly luciferase (Luc)
reporter gene expression after a single round of infection with Env-pseudotyped viruses. The
assays were performed as described in Marcella Sarzotti-Kelsoe et al., J. Immunological
Methods, 409:131-146 (2014). The neutralization results of various antibodies are shown in
Tables 8-10.

Methods
Production of Env-pseudotyped viruses
[0399] Assay stocks of Env-pseudotyped viruses were produced in 293T/17 cells by co-
transfection with two plasmids: an Env expression plasmid and a plasmid expressing the
entire HIV-1 genome except for Env. Co-transfection of these plasmids produced infectious
pseudovirus particles which were capable of delivering the Tat gene into target cells, but
infections with these pseudovirions could not themselves produce infectious viral progeny.
Viral neutralization assay
[0400] Neutralization of HIV infection using TZM-b1 cells (also known as JC53BL-13
cells) was performed as described previously (Marcella Sarzotti-Kelsoe et al., J.
Immunological Methods, 409:131-146 (2014)). Briefly, a single round of infection using the
Env-pseudotyped HIV-1 virions was carried out in TZM-b1 cells (a CXCR-4-positivie HeLLa
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cell clone). TZM-b1 cells were engineered to express CD4 and CCRS5, and to contain
integrated reporter genes for firefly luciferase and E. coli B-galactosidase under the control of
an HIV long-terminal repeat. Reporter gene expression was induced in trans by viral Tat
protein (delivered by the pseudotyped viruses) soon after single cycle infection. Luciferase
activity was quantified as relative luminescence units (RLU), and was directly proportional to
the number of infectious virus particles present in the initial inoculum over a wide range of
values. Neutralization was measured as a function of decreased Tat-regulated Firefly
luciferase (Luc) reporter gene expression after administration of varying concentrations of the
indicated binding proteins. Neutralization titers were identified as the protein dilution at
which RLUs were reduced by 80% compared to virus control wells after subtraction of
background RLUs. The assay was performed in 96-well plates for high throughput capacity,
and well-characterized reference strains were utilized for uniformity across studies.
Pharmacokinetic (PK) measurements
[0401] Female Indian rhesus macaques weighing between 3 and 6 kg were randomly
assigned to groups according to body weight (two macaques per group) and were
intravenously injected with the indicated concentration of binding proteins. Blood was
collected from the animals before the injection on day 0, and 30 minutes, 6 hours, 1 day, 2
days, 4 days, 7 days, 14 days, 21 days and 28 days after injection. The serum concentration of
each binding protein was quantified in the plasma from the collected blood using an RSC3-
based ELISA assay.

Results
[0402] 21 additional trispecific binding proteins targeting three distinct HIV-1 Env
glycoprotein epitopes were generated and purified as described in Example 1. These 21
additional trispecific binding proteins (Binding Proteins 1 and 4-23) were created by grafting
onto a trispecific binding protein framework the Vy and Vi, domains isolated from antibodies
targeting distinct HIV-1 epitopes on the HIV-1 Env glycoprotein: the anti-MPER antibodies
MPER Ab “a” and MPER Ab “b” (targeting the MPER epitope on gp41), the anti-CD4BS
antibodies CD4BS Ab “a” and CD4BS Ab “b” (targeting the CD4 Binding Site on gp120),
the anti-V1/V2 antibodies V1/V2 directed Ab “a” and V1/V2 directed Ab “b” (targeting the
V1/V2 domain on gp120), and the anti-V3 antibody V3 directed Ab (targeting the V3 loop on
gp120) (Table 7).

Table 7: Epitope binding site composition of the trispecific binding proteins

Binding Protein: Epitope Binding Site:

1 MPER x V1/V2 directed / CD4BS
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2 MPER x V1/V2 directed / CD4BS

3 V1/V2 directed x MPER / CD4BS

4 MPER x V1/V2 directed / CD4BS

5 MPER x V3 directed / CD4BS

6 V1/V2 directed x MPER / CD4BS

7 V3 directed x V1/V2 directed / CD4BS
8 MPER x V1/V2 directed / CD4BS

9 MPER x V1/V2 directed / CD4BS

10 V1/V2 directed x MPER / CD4BS

11 MPER x V1/V2 directed / CD4BS

12 MPER x V3 directed / CD4BS

13 MPER x V3 directed / V1/V2 directed
14 V1/V2 directed x MPER / CD4BS

15 MPER x V3 directed / V1/V2 directed
16 MPER x V3 directed / CD4BS

17 V1/V2 directed x V3 directed / CD4BS
18 V3 directed x MPER / CD4BS

19 V3 directed x V1/V2 directed / MPER
20 V3 directed x V1/V2 directed / CD4BS
21 MPER x CD4BS / V1/V2 directed

22 CD4BS x MPER / V1/V2 directed

23 CD4BS x V1/V2 directed / MPER

24 V1/V2 directed x CD4BS / MPER

[0403] The viral neutralization capabilities of five of the trispecific binding proteins (and
their parental antibodies) at varying concentrations were tested against a panel of 208
different HIV-1 Env-pseudotyped viruses (Table 8). Binding protein-mediated neutralization
of the pseudotyped HIV-1 isolates was measured using the TZM-b1 luciferase reporter gene
assay. The inhibitory dose for each binding protein was calculated for each pseudotyped virus
as the dilution that caused an 80% reduction in luminescence (ICgp) after infection.
Surprisingly, the ICs geometric means calculated for each of the tested trispecific binding
proteins was lower than the parental antibodies, suggesting that these trispecific binding
proteins were more potent at neutralizing pseudotyped HIV-1 than their parental neutralizing
antibodies.

Table 8: ICgy measurements from viral neutralization assay

Binding Protein: Parental Antibody:
15 1 2 19 20 3 MPER | V1/V2 V3 CD4BS CD4BS
Ab direct | directed Ab “b” Ab “a”
ed Ab Ab
“a”
# Viruses 208 208 208 208 208 208 208 208 208 208 208
Total VS
Neutralized:
1Cgy <50 pg/mL 190 202 206 198 206 206 203 151 113 202 183
1Cgy <10 pg/mL 180 199 206 180 206 206 193 149 109 200 175
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1Cgy <1.0 pg/mL 166 169 191 145 188 186 61 133 98 184 108
1Cgy <0.1 pg/mL 122 109 136 80 144 123 10 99 72 79 10
1Cgy <0.01 pg/mL 74 7 70 22 54 47 5 24 26 6 0
% VS
Neutralized:
ICgg <50 pg/mL 91 97 99 95 99 99 98 73 54 97 88
1Cgy <10 pg/mL 87 96 99 87 99 99 93 72 52 96 84
1Cgy <1.0 pg/mL 80 81 92 70 90 89 29 64 47 88 52
ICgy <0.1 pg/mL 59 52 65 38 69 59 5 48 35 38 5
1Cgg <0.01 pg/mL 36 3 34 11 26 23 2 12 13 3 0
Median ICy, 0.033 | 0.088 | 0.026 | 0.164 | 0.029 | 0.045 1.69 0.037 0.054 0.149 0.780
Geometric Mean | 0.033 | 0.135 | 0.028 | 0.199 | 0.034 | 0.051 1.34 0.063 0.057 0.144 0.814

[0404]

proteins (and their parental antibodies) at varying concentrations were tested against 20

Next, the viral neutralization capabilities of a larger panel of trispecific binding

pseudotyped viruses representing 10 different HIV-1 clades (Table 9). The trispecific binding

proteins provided robust protection against infection with these 20 viruses (Table 10).

Table 9: 20 representative viruses used for viral neutralization assay

DU156.12.SG3

DU422.01.SG3

TV1.29.SG3

ZM106.9.5G3

3817.v2.¢59.SG3

Virus Clade
KER2008.12.SG3 A
620345.¢1.SG3 AE
DJ263.8.SG3 AG
T266-60.SG3 AG
T278-50.SG3 AG
BL0O1.DG.SG3 B
BR07.DG.SG3 B
CNE57.SG3 B
H086.8.SG3 B
QH0692.42.SG3 B
SS1196.01.SG3 B
CNE21.SG3 BC
6471.V1.C16.SG3 C
CAP210.E8.SG3 C
C
C
C
C
CD
G

X2088.¢9.5G3

Table 10: ICgy measurements from viral neutralization assay of 20 representative

viruses
Total VS Neutralized % VS Neutralized
# Viruses 1Cyg 1Cy 1Cqp <50 1Cq Median | Geometric

<50 ug/mL | <1 pg/mL | pg/mL <1 pg/mL 1Cy Mean
Binding Protein 4 20 17 11 85 55 0.474 0.398
Binding Protein 5 20 14 11 70 55 0.199 0.324
Binding Protein 6 20 16 9 80 45 0.453 0.449
Binding Protein 7 20 16 9 80 45 0.523 0.312
Binding Protein § 20 17 12 85 60 0.578 0.488
Binding Protein 9 20 14 9 70 45 0.836 0.531




Binding Protein 10 20 16 12 80 60 0.222 0.173
Binding Protein 11 20 18 15 90 75 0.310 0.181
Binding Protein 12 20 17 12 85 60 0.526 0.566
Binding Protein 13 20 19 12 95 60 0.202 0.189
Binding Protein 14 20 17 15 85 75 0.208 0.088
Binding Protein 15 20 17 10 85 50 0.345 0.378
Binding Protein 16 20 18 11 90 55 0.228 0.314
Binding Protein 17 20 17 12 85 60 0.086 0.180
Binding Protein 18 20 15 10 75 50 0.536 0.501
Binding Protein 19 20 18 11 90 55 0.563 0.538
Binding Protein 20 20 18 14 90 70 0.224 0.229
Binding Protein 21 20 15 9 75 45 0.627 0.501
Binding Protein 2 20 18 13 90 65 0.375 0.222
Binding Protein 22 20 13 8 65 40 0.856 0.634
Binding Protein 23 20 17 6 85 30 1.930 1.129
Binding Protein 3 20 18 12 90 60 0.469 0.287
Binding Protein 24 20 16 7 80 35 2.130 1.054
MPER Ab “a” 20 16 8 80 40 1.007 0.981
MPER Ab “b” 20 16 16 80 80 0.071 0.024
CD4BS Ab “b” 20 15 9 75 45 0.181 0.399
V1/V2 directed Ab “a” 20 11 9 55 45 0.060 0.094
V3 directed Ab 20 12 10 60 50 0.183 0.136
CD4BS Ab “a” 20 10 1 50 5 1.530 1.811
V1/V2 directed Ab “b” 20 9 9 45 45 0.051 0.039

[0405] Finally, the pharmacokinetics (PK) of a subset of the trispecific binding proteins
and parental antibodies were tested in rhesus macaques. Briefly, 10 or 20 mg/kg of the
proteins were intravenously injected into female rhesus macaques, and ELISA assays were
performed on the plasma from blood samples taken prior to injection, and on the plasma from
blood samples taken at many time points after the injection (up to 42 days) (FIG. 7). All of
the trispecific binding proteins could be detected at least 14 days after IV administration, with
Binding Protein 1 remaining detectable at least 35 days after injection, showing that the
binding proteins were stable in vivo.

[0406] Taken together, this data suggested that broadly neutralizing trispecific binding
proteins could be constructed which targeted three distinct epitopes on the HIV-1 Env
glycoprotein. These binding proteins showed similar or increased potency/much improved
neutralizing capabilities (breadth) relative to the parental neutralizing antibodies.
Furthermore, these trispecific binding proteins appeared to be well tolerated in vivo. Without
wishing to be bound by theory, the development of broadly neutralizing trispecific binding
proteins targeting multiple epitopes on HIV may allow for improved anti-viral therapy
relative to monospecific or bispecific antibodies, as HIV viral particles are less likely to be

resistant to all three antigen binding sites on the neutralizing trispecific binding proteins than
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the single or dual antigen binding sites on monospecific or bispecific neutralizing antibodies,
respectively.
Example 3: characterization of T-cell engagers.
[0407] As noted above, Env is expressed on the surface of HIV-infected cells. Because of
this, Env can act as an antibody target to identify infected cells, and induce Antibody-
Dependent Cell-Mediated Cytotoxicity (ADCC) and Complement Dependent Cytotoxicity
(CDC), resulting in reduction of the latent viral reservoir. The studies described herein
explore the development of novel trispecific binding proteins (termed “T cell engagers”) that
contain three antigen binding sites targeting three different antigens (HIV-1 Env
glycoprotein, CD3, and CD28). These novel proteins not only include antigen binding sites
from neutralizing antibodies, but also the ability to bind effector T cells, bringing them into
close proximity to infected target cells, thus inducing HIV-infected cell lysis.

Methods
Binding properties of T-cell engagers
[0408] The binding properties of the T-cell engagers was measured by ELISA assay
using a horse radish peroxidase-conjugated anti-Fab probe to detect T-cell engager binding to
the surface of ELISA plates coated with CD3, CD28, or Resurfaced Stabilized Core 3 (RSC3)
protein of gp120. Human CD3ge-hIgG4 (KIH) (Cat. No: 03-01-0051) from Cambridge
Biologics, MA, USA; Human CD28-hIgG4 (Cat. No: 03-01-0303) from Cambridge
Biologics, MA, USA.
T-cell activation assay
[0409] CD4 and CDS8 T cell activation were measured as follows: peripheral blood
mononuclear cells (PBMCs) were enriched from buffy coats obtained from naive donors
(NIH blood bank) using magnetic beads (Miltenyi Biotec). These cells were co-cultured for
14-16 hours with either uninfected or HIV-1 infected CEM cells in the presence of increasing
concentrations of the binding proteins (0.01-1.0 ug/mL) with brefeldin A. The cells were then
stained for surface expression of T-cell markers (CD3, CD4, and CD8) and activation
markers (CD25 and CD69), followed by intracellular staining for cytokines (IFN-y, TNF-a,
and IL-2) using fluorescently conjugated antibodies (BD Biosciences, eBiosciences,
Biolegend). The number of CD4 and CDS8 T cells expressing each cytokine or activation
marker was determined by running the samples on an LSRII flow cytometer and analyzing
the data with Flowjo software (Treeestar).

CD3 downregulation

161



[0410] CD3 downregulation after T cell activation by the T-cell engagers was measured
by staining activated PBMCs with non-competing mouse anti-human CD3 antibody and
quantitated using flow cytometry.
Cytotoxicity assay
[0411] Cytotoxicity of the T-cell engagers to CEM-Bal.,, ACH2, and J1.1 cells was
monitored by flow cytometry as follows: latent cell lines (ACH2, J1.1, OM10) were obtained
from the NIH AIDS Reagent Program. The activation of these cells was performed by
culturing the cells in the presence or absence of TNF-a (10 ng/mL) for 14-16 hours.
Activation was measured by determining the expression of cell surface HIV envelope
glycoprotein by flow cytometry using an allophycocyanin-conjugated anti-HIV Env antibody
(2G12). The CEM-IIIb, ACH2, J1.1 and OM10 cells were labeled with the membrane dye
PKH-26 (Sigma) and used as target cells in a cytotoxicity assay. These labeled target cells
were co-cultured for 14-16 hours at an E:T ratio of 10:1 with enriched human T cells as
effector cells in the presence of increasing amounts of the binding proteins. The extent of
cell lysis in the target cells was determined by staining with a live/dead cell marker (Life
technologies) and measuring the number of dead cells in the labeled target cell population by
running the samples on an LSRII flow cytometer followed by analysis using Flowjo software
(Treestar).

Results
[0412] The capacity to develop T cell engagers with antigen binding sites targeting both
T cell surface proteins and neutralizing epitopes on HIV-1 was explored. T cell engagers
were constructed which contained two antigen binding sites targeting two different T cell
surface receptors (CD3 and CD28), and a third antigen binding site targeting the HIV-1 Env
glycoprotein (FIGS. 8A and 8B). In addition, the T cell engagers were constructed to include
an LS mutation. Furthermore, the T cell engagers were constructed such that within one
binding protein, one Cy3; domain included a knob mutation and the other Cy3 domain
included a hole mutation to facilitate heterodimerization of the heavy chains (FIGS. 8A and
8B).
[0413] Using this approach, two T cell engagers were constructed which targeted both T
cell surface proteins and the HIV-1 Env glycoprotein (Binding Protein 32 and CD3 x CD28 /
CD4BS “b” Ab). These two T cell engagers were created by grafting onto a trispecific
binding protein framework the Vi and V| domains isolated from parental antibodies targeting

the T cell surface proteins CD3 and CD28, and the anti-HIV-1 antibody CD4BS Ab “b”

162



(targeting the CD4 Binding Site on gp120). Binding Protein 32 was constructed such that the
first pair of polypeptides (which formed two antigen binding sites) targeted the T cell surface
receptors CD28 and CD3, and the second pair of polypeptides (which formed the single
antigen binding site) targeted the HIV-1 antigen CD4BS (Binding Protein 32 = CD28 x CD3
/ CD4BS). The CD3 x CD28 / CD4BS “b” Ab trispecific binding protein was constructed
such that the first pair of polypeptides (which formed two antigen binding sites) targeted the
T cell surface receptors CD3 and CD28, and the second pair of polypeptides (which formed
the single antigen binding site) targeted the HIV-1 antigen CD4BS (Table 11).

Table 11: Format of T-cell engagers

Arm1 Arm2 Arm3
Format Name of Construct Antigen Antigen Antigen
T cell engagers, trispecific CD3 x CD28 / CD4BS Ab “b” CD4BS CD3 CD28
T cell engagers, trispecific Binding Protein 32 CD4BS CD28 CD3
Monospecific CD4BS IgG4 CD4BS CD4BS -

[0414] The ability of the two T cell engagers to bind to each of their three target antigens
was tested by ELISA assay. The T cell engagers were capable of binding both the CD3 and
CD28 T cell surface proteins with the CD3 and CD28 antigen binding sites in either
orientation in the bispecific arms of the T cell engagers (i.e., CD3 x CD28 for CD3 x CD28 /
CD4BS Ab “b” or CD28 x CD3 for Binding Protein 32). Both T cell engagers were also
capable of binding to gp120 (as measured using the HIV-1 RSC3 protein, a gp120 variant
lacking the V1, V2, and V3 variable regions) (FIG. 9).

[0415] The effect on T cell activity was next tested for both of the T cell engagers.
Incubation of the T cell engagers with monocytes revealed that the T cell engagers induced
robust CD8" T cell activation (FIG. 10). Similarly, the T cell engagers were capable of
inducing significant CD4" T cell activation on PBMCs alone, or PBMCs incubated with
either of the HIV-1 infected T cell lines CEM-NKTr cells or CEM-BaL cells (FIG. 11).
Additionally, both of the T cell engagers reduced cell surface expression of CD3 on activated
T cells (FIG. 12).

[0416] Finally, the ability of the T cell engagers to induce lysis of HIV-infected cells was
tested. The T cell engagers (and positive and negative control bispecific binding proteins
targeting CD3 and an HIV antigen) were incubated with the HIV-1 infected T cell line CEM-
BaL cells. Incubation of the T cell engagers with the infected cells induced robust cell lysis
over a wide range of concentrations (FIG. 13A). Likewise, incubation of these T cell

engagers induced lysis of the latently infected T cell line ACH2 cells (FIG. 13B), as well as
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J1.1 cells (FIG. 13C). Surprisingly, the T cell engagers showed comparable or better
cytotoxic activity against chronic and latent HIV-infected cell lines when compared to the
bispecific binding proteins.

[0417] Taken together, the novel T cell engagers described herein retained the ability
from their parental antibodies to bind their target antigens on the HIV-1 Env glycoprotein
gp120 on HIV-infected cells, as well as the cell-surface exposed T cell proteins CD3 and
CD28. The T cell engagers induced robust CD4" and CD8" T cell activation, and diminished
CD3 surface expression. Finally, these T cell engagers induced significant lysis of HIV-1
infected T cells. Without wishing to be bound by theory, these T cell engagers may provide a
novel strategy for anti-viral therapeutics by reducing/eliminating the latent viral reservoir
through T cell engagement in HIV/AIDS patients.

[0418] While the present disclosure includes various embodiments, it is understood that
variations and modifications will occur to those skilled in the art. Therefore, it is intended
that the appended claims cover all such equivalent variations that come within the scope of
the disclosure. In addition, the section headings used herein are for organizational purposes
only and are not to be construed as limiting the subject matter described.

[0419] Each embodiment herein described may be combined with any other embodiment
or embodiments unless clearly indicated to the contrary. In particular, any feature or
embodiment indicated as being preferred or advantageous may be combined with any other
feature or features or embodiment or embodiments indicated as being preferred or
advantageous, unless clearly indicated to the contrary.

[0420] All references cited in this application are expressly incorporated by reference

herein.
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Table 1: Heavy and light chain SEQ ID NOs for binding proteins 1-53 and the target

SEQUENCES

antigens to which the binding proteins are directed.

108, 107, 105, 106

V1/V2 directed x MPER / CD4BS

116, 115,113,114

MPER x V3 directed / V1/V2 directed

124,123, 121, 122

MPER x V3 directed / CD4BS

132,131, 129, 130

V1/V2 directed x V3 directed / CD4BS

140, 139, 137, 138

V3 directed x MPER / CD4BS

Binding Protein SEQ ID NOs Target
1 4,3,1,2 MPER x V1/V2 directed / CD4BS
2 12, 11,9, 10 MPER x V1/V2 directed / CD4BS
3 20,19, 17,18 V1/V2 directed x MPER / CD4BS
4 28,27,25,26 MPER x V1/V2 directed / CD4BS
5 36, 35, 33, 34 MPER x V3 directed / CD4BS
6 44,43, 41,42 V1/V2 directed x MPER / CD4BS
7 52,51,49,50 V3 directed x V1/V2 directed / CD4BS
8 60, 59, 57, 58 MPER x V1/V2 directed / CD4BS
9 68, 67, 65, 66 MPER x V1/V2 directed / CD4BS
10 76,75,73,74 V1/V2 directed x MPER / CD4BS
11 84, 83, 81, 82 MPER x V1/V2 directed / CD4BS
12 92,91, 89, 90 MPER x V3 directed / CD4BS
13 100, 99, 97, 98 MPER x V3 directed / V1/V2 directed
14
15
16
17
18
19

148, 147, 145, 146

V3 directed x V1/V2 directed / MPER

20 156, 155, 153, 154 V3 directed x V1/V2 directed / CD4BS
21 164, 163, 161, 162 MPER x CD4BS / V1/V2 directed
22 172,171,169, 170 CD4BS x MPER / V1/V2 directed
23 180, 179, 177, 178 CD4BS x V1/V2 directed / MPER
24 188, 187, 185, 186 V1/V2 directed x CD4BS / MPER
25 196, 195, 193, 194 MPER x V1/V2 directed / CD4BS
26 204, 203, 201, 202 MPER x V1/V2 directed / CD4BS
27 212,211,209, 210 MPER x V1/V2 directed / CD4BS
28 220, 219, 217, 218 MPER x V1/V2 directed / CD4BS
29 228,227, 225,226 MPER x V1/V2 directed / CD4BS
30 235, 234, 232, 233 MPER x V1/V2 directed / CD4BS
31 243, 242, 240, 241 MPER x V1/V2 directed / CD4BS
32 305, 304, 302, 303 CD28 x CD3 / CD4BS

33 313, 312, 310, 311 CD28 x CD3 / CD4BS

34 321, 320, 318, 319 CD28 x CD3 / V1/V2 directed

35 329, 328, 326, 327 CD28 x CD3 / V1/V2 directed

36 337, 336, 334, 335 CD28 x CD3 / CD4BS

37 345, 344, 342, 343 CD28 x CD3 / CD4BS

38 353, 352, 350, 351 CD4BS x CD3 / CD28

39 361, 360, 358, 359 CD4BS x CD3 / CD28

40 369, 368, 366, 367 CD3 x CD4BS / CD28

41 377,376, 374, 375 CD3 x CD4BS / CD28

42 385, 384, 382, 383 CD4BS x CD3 / CD28

43 393, 392, 390, 391 CD4BS x CD3 / CD28

44 401, 400, 398, 399 CD3 x CD4BS / CD28

45 409, 408, 406, 407 CD3 x CD4BS / CD28

46 417, 416, 414, 415 V1/V2 directed x CD3 / CD28
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47

425,424, 422,423

V1/V2 directed x CD3 / CD28

48

433,432, 430, 431

CD3 x V1/V2 directed / CD28

49

441, 440, 438, 439

CD3 x V1/V2 directed / CD28

50

449, 448, 446, 447

V1/V2 directed x CD3 / CD28

51

457, 456, 454, 455

V1/V2 directed x CD3 / CD28

52

4635, 464, 462, 463

CD3 x V1/V2 directed / CD28

53

473, 472, 470, 471

CD3 x V1/V2 directed / CD28

Table 2: Heavy and light chain sequences of binding proteins. CDR sequences are

bolded and italicized.

Binding Protein 1 Amino Acid Sequences

Heavy chain A

Qvqlvgsggqmkkpgesmriscrasgyefidctinwirlapgkrpewmgwlkp
rggavnyarplggrvtmtrdvysdtaflelrsitvddtavyfctigkncdynwdfeh
wgrgtpvivssastkgpsvfplapsskstsggtaalgclvkdyfpepvtvswnsgalt
sgvhtfpavlgssglyslssvvtvpssslgtgtyicnvnhkpsntkvdkkvepkscd
kthtcppcpapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnw
yvdgvevhnaktkpreeqynstyrvvsvltvlhgdwlngkeykckvsnkalpapi
ektiskakegprepavctlppsrdeltkngvslscavkefypsdiavewesnggpe
nnykttppvldsdgsfflvskitvdksrwqqgnvfscsvlhealhshytgkslslspg

SEQIDNO: 1

Light chain A

Eivltgspgtlslspgetaiiscrtsqygslawyqqrpgqaprlviysgstraagipdrf
sgsrwgpdynltisnlesgdfgvyycqqyeffgqgtkvqvdikrtvaapsvtifpps
deglksgtasvvcllnnfypreakvgwkvdnalgsgnsgesvteqdskdstyslsst
Itlskadyekhkvyacevthgglsspvtksfnrgec

Heavy chain B

SEQ ID NO: 2

Evrlvesggglvkpggslrlscsasgfdfdnawmtwvrqppgkglewvgritgpg
egwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgkyydfwsgyp
pgeeyfgdwgqgtlvivssdkthtqvhltgsgpevrkpgtsvkvsckapgntlktyd
lhwvrsvpgqglqwmgwishegdkkviverfkakvtidwdrstntaylglsgltsg
dtavyycakgskhrirdyalydddgalnwavdvdylsnlefwgqgtavtvssdkt

htastkgpsvfplapsskstsggtaalgclvkdyfpepvtvswnsgaltsgvhtfpav
Igssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscdkthtcppep

apellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgvevh

naktkpreeqynstyrvvsvltvlhgdwingkeykckvsnkalpapiektiskakg

gprepqvytlppcrdeltknqvslwclvkgfypsdiavewesnggpennykttpp

vldsdgsfflyskltvdksrwqqgnvfscsvlhealhshytgkslslspg

SEQ ID NO: 3

Light chain B

Dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylass
rasgvpdrfsgsgsdkdftlkisrvetedvgtyycmggrespwifgqgtkvdikdkt
ht
aseltqdpavsvalkqtvtitcrgdsirshyaswyqkkpgqapvllfygknnrps gi
pdrfsgsasgnrasltitgaqaedeadyycssrdksgsrisvgggtkltvldkthtrtv
aapsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteq
dskdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO: 4

Binding Protein 1 Nucleotide Sequences

Heavy chain A

caggtgcagctggtgcagtctggecggccagatgaagaaacccggegagageatgeg
gatcagctgcagagecageggcetacgagttcatcgactgcaccctgaactggatcaga
ctggceectggeaageggectgagtggatgggatggctgaagectagaggeggage
cgtgaactacgccagacctctgcagggeagagtgaccatgaccegggacgtgtacag

SEQ ID NO: 5
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cgataccgccttectggaactgeggagectgacegtggatgatacegecgtgtacttet
gcacccggggcaagaactgegactacaactgggacttcgageactggggcagaggc
acccctgtgategtgtcaagegegtcgaccaagggecceagegtgtteectetggecee
ctagcagcaagagcacatctggcggaacageegeectgggctgectcgtgaaggact
actttcccgageccgtgaccgtgtectggaattetggegeectgaccageggegtgcea
cacctttccagcetgtgetgeagtccageggectgtacagectgageagegtcgtgaca
gtgceccageagcetetetgggeacccagacctacatctgecaacgtgaaccacaageeca
gcaacaccaaggtggacaagaaggtggaacccaagagetgcgacaagacccacac
ctgtcecccttgteetgeccccgaactgetgggaggecctteegtgtteetgttceeecc
aaagcccaaggacaccctgatgatcagecggaccccecgaagtgacetgegtggtggt
ggatgtgtcccacgaggaccetgaagtgaagttcaattggtacgtggacggegtggaa
gtgcacaacgccaagaccaagecaagagaggaacagtacaacageacctaccgggt
ggtgtcegtgetgacegtgetgeaccaggactggetgaacggcaaagagtacaagtg
caaggtgtccaacaaggecectgectgecccecatcgagaaaaccatcagcaaggeceaa
gggccagecccgegaacccecaggtgtgcacactgeccccaagecagggacgagetg
accaagaaccaggtgtccctgagetgtgcegtgaaaggcettctaccectcegatatcge
cgtggaatgggagagcaacggecageeccgagaacaactacaagaccaccceceectg
tgctggacagegacggcteattcttcctggtgtccaagetgacagtggacaagtceegg
tggcagcagggcaacgtgttcagetgetecgtgetgecacgaggecctgeacageeact
acacccagaagtccctgagectgageeecgge

Light chain A

Gagatcgtgcetgacacagagecctggeacccetgagectgtctccaggecgagacage
catcatcagctgccggacaagecagtacggeagectggectggtatcagcagaggec
tggacaggcccccagactcgtgatctacagecggeageacaagagecgecggaatce
ccgatagattcagcggcetccagatggggcecctgactacaacctgaccatcageaacct
ggaaagecggcgacttcggegtgtactactgeccageagtacgagttettcggecaggge
accaaggtgcaggtggacatcaagegtacggtggccgetcecagegtgttcatettee
cacctagcgacgageagcetgaagtecggeacagectetgtegtgtgectgetgaacaa
cttctaccecccgegaggecaaagtgeagtggaaggtggacaacgecctgeagageg
gcaacagccaggaaagegtgaccgageaggacageaaggactcecacctacagectg
agcagcaccctgacactgagcaaggecgactacgagaagcacaaggtgtacgectg
cgaagtgacccaccagggcctgtctageccegtgaccaagagettcaaccggggega
gtgt

SEQ ID NO: 6

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageecggtgggtetctcege
ctgagctgttctgectceggetttgatttcgataacgectggatgacetgggtcaggeag

cctccaggtaagggactggagtgggtegggaagaatcacaggtccaggegagggctg
gtcegtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacca
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct
gtgccagaacaggcaaatactacgacttctggtecggetatceccetggegaggaatat
tttcaagactggggtcagggaacccttgttatcgtgtectccgacaaaacccatacccag
gtgcacctgacacagagcggaccegaagtgcggaagectggeacctetgtgaaggtg
tcctgecaaggeccctggeaacaccetgaaaacctacgaccetgeactgggtgcgeage
gtgccaggacagggactgeagtggatgggctggatcagecacgagggegacaaga
aagtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaageacca
acaccgcctacctgecagetgageggectgacctetggegataccgeegtgtactactg
cgccaagggeageaageaccggetgagagactacgeectgtacgacgatgacggcg
ccctgaactgggecegtggatgtggactacctgageaacctggaattetggggecaggg
cacagccgtgaccgtgtcatctgataagacccacaccgettccaccaagggececatcg
gtcttceecctggeaccctectccaagageacctetgggggeacageggecctgggct
gcctggtcaaggactacttcccegaaceggtgacggtgtegtggaactcaggegeect
gaccageggegtgeacaccttceceggetgtectacagtectcaggactctactcectca
gcagcegtggtgaccgtgccctecageagettgggeaccecagacctacatctgecaacgt
gaatcacaagcccagcaacaccaaggtggacaagaaagttgageccaaatettgtga
caaaactcacacatgcccaccgtgeccageacctgaactectggggggaccgteagt

SEQ ID NO: 7
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cttcctcttccceecaaaacccaaggacacccteatgatcteecggacecectgaggtea
catgegtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtatgtt
gacggcgtggaggtgcataatgccaagacaaageegegggaggageagtacaaca

gcacgtaccgtgtggtcagegtectcaccgtectgeaccaggactggetgaatggeaa
ggagtacaagtgcaaggtctccaacaaagecctcccageccccatcgagaaaaccat

ctccaaagccaaagggeageccegagaaccacaggtgtacaccetgeccecatgec

gggatgagcetgaccaagaatcaagtcageetgtggtgcctggtaaaaggettctatecce
agcgacatcgeegtggagtgggagageaatgggeagecggagaacaactacaaga

ccacgcecteccgtgctggactcegacggctecttetteetctactcaaaactcaccgtgg
acaagagcaggtggcagcaggggaacgtcttctcatgetecgtgctgcatgaggcetet
gcacagccactacacgcagaagagectctecctgtctecgggt

Light chain B

gacttcgtgetgacccagageccteacagectgagegtgacacctggegagagegec
agcatcagctgcaagagcagcecactccctgatccacggegaccggaacaactacctg
gcttggtacgtgcagaageecggeagatceccecagetgetgatetacetggecagea
gcagagccageggegtgcecgatagattttctggcagecggeagegacaaggacttca
ccctgaagatcagecgggtggaaaccgaggacgtgggeacctactactgtatgcagg
gcagagagagccecctggacctttggccagggeaccaaggtggacatcaaggacaaa
acccataccgcatccgaactgactcaggaccectgecgtetetgtggeactgaageaga
ctgtgactattacttgccgaggegactcactgeggagecactacgcettectggtatcaga
agaaacccggecaggeacctgtgctgctgttctacggaaagaacaataggecatctgg
catcccegaccgcttttetggeagtgcatcagggaaccgagecagtetgaccattaceg
gcgeccaggetgaggacgaagecgattactattgeagetcecegggataagageggct
ccagactgagcgtgttcggaggaggaactaaactgaccgtectcgataagacccatac
ccgtacggtggecgeteccagegtgttcatcttcecacctagegacgageagetgaagt
ccggceacagcctetgtegtgtgectgetgaacaacttctaccccegegaggecaaagt
gcagtggaaggtggacaacgecctgcagageggeaacagecaggaaagegtgace
gagcaggacagcaaggactccacctacagectgagcageaccetgacactgageaa
ggccgactacgagaagcacaaggtgtacgectgegaagtgacceaccagggeetgt
ctagccccgtgaccaagagcttcaaccggggegagtgt

SEQ ID NO: 8

Binding Protein 2

Amino Acid Sequences

Heavy chain A

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwirqapgrglewvgwikpqy
gavnfggefrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswalda
wgqgttvvvsaastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgal

tsgvhtfpavlgssglyslssvvtvpssslgtgtyicnvnhkpsntkvdkkvepkscd
kthtcppepapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnw

yvdgvevhnaktkpreeqynstyrvvsvltvlhgdwlngkeykckvsnkalpapi
ektiskakegprepqvctlppsrdeltkngvslscavkefypsdiavewesnggpe
nnvkttppvldsdegsfflvskltvdksrwgggnvfscsvlhealhshytgkslslspg

SEQ ID NO: 9

Light chain A

yihvtgspsslsvsigdrvtincqtsggvgsdlhwyghkpgrapkllihhtssvedgv
psrfsgsgthtstnltisdlqaddiatyycgvlgftgrgsrihikrtvaapsvfifppsde

alksgtasvvcllnnfypreakvgwkvdnalgsgnsgesvtegdskdstyslsstltls
kadyekhkvyacevthqglsspvtksfnrgec

Heavy chain B

SEQ ID NO:
10

Evrlvesggglvkpggslrlscsasgfdfdnawmtwvrqppgkglewver
itgpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgk
yydfwsgyppgeeyfqdwgqgtlvivssdkthtqvhltgsgpevrkpgtsv
kvsckapgntlktydlhwvrsvpgqglqwmgwishegdkkviverfkak
vtidwdrstntaylglsgltsgdtavyycakgskhrlrdyalydddgalnwav
dvdylsnlefwgqgtavtvssdkthtastkgpsvfplapsskstsggtaalgcl
vkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyi
cnvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdt
Imisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynsty

SEQ ID NO:
11

168




rvvsvltvlhgdwlngkeykckvsnkalpapiektiskakgqprepqvytlp
perdeltkngvslwclvkgfypsdiavewesnggpennykttppvldsdgs
fflyskltvdksrwqqgnvfscsvlhealhshytgkslslspg

Light chain B

dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassr

asgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkth
taseltqdpavsvalkqtvtitcrgdslrshyaswygkkpgqapvllfygknnrpsgi
pdrfsgsasgnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtrtv

aapsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteq

dskdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
12

Binding Protein 2

Nucleotide Sequences

Heavy chain A

agagcccacctggtgeagtctggeaccgecatgaagaaaccaggegectetgtgegg
gtgtectgtcagacaageggcetacaccttcaccgeccacatectgttetggttceggeag

geecctggeagaggactggaatgggteggatggatcaagecceagtatggegecgtg
aacttcggecggaggcttccgggatagagtgaccetgacccgggacgtgtaccgegag
atcgcctacatggacatccggggectgaageeccgatgacaccgecgtgtactactgeg
ccagagacagaagctacggecgacageagetgggctetggatgettggggccagggc
acaaccgtggtggtgtctgcegectctacaaagggeccecagegtgttecctetggeece
tagcagcaagagcacatctggeggaacageegeectgggetgectcgtgaaggacta
ctttcccgageccgtgaccgtgtectggaattctggegeectgaccageggegtgeac
acctttccagcetgtgetgeagtccageggectgtacagectgageagegtegtgacagt
geccagceagctetetgggeaccecagacctacatctgeaacgtgaaccacaagececag
caacaccaaggtggacaagaaggtggaacccaagagetgegacaagacccacacct
gtcecccttgtectgeceecgaactgetgggaggecctteegtgttectgttccceecaa
agcccaaggacaccctgatgatcageecggacceccgaagtgacctgegtggtggteg
atgtgtcccacgaggaccctgaagtgaagttcaattggtacgtggacggcgtggaagt
gcacaacgccaagaccaagccaagagaggaacagtacaacageacctaccgggtg
gtgtcegtgetgaccgtgetgeaccaggactggetgaacggeaaagagtacaagtgc
aaggtgtccaacaaggccectgectgeeccecatcgagaaaaccatcagcaaggecaag
ggccagecccgegaaccecaggtgtgeacactgececccaageagggacgagetga
ccaagaaccaggtgtcectgagetgtgccgtgaaaggettctaccectecgatatcgec
gtggaatgggagagcaacggecageccgagaacaactacaagaccaceccecctgt
gctggacagegacggcteattcttcetggtgtccaagetgacagtggacaagtcceggt
ggcagcagggcaacgtgttcagetgetcegtgetgecacgaggecctgeacageceact
acacccagaagtccctgagectgageeecgge

SEQ ID NO:
13

Light chain A

tacatccacgtgacccagagccccageagcectgtecgtgtecatcggegacagagtga
ccatcaactgccagacctctcagggegtgggcagegacctgeactggtatcageacaa
gectggecagageccccaagetgetgatccaccacacaagecagegtggaagatggegt
geccagceagattttccggeageggcttccacaccagettcaacctgaccatcagegate
tgcaggccgacgacattgccacctactattgtcaggtgetgeagttettcggecagagge

agcagactgcacatcaagcgtacggtggcegcetccecagegtgttcatcttcccacctag
cgacgagcagctgaagtccggeacagectctgtegtgtgectgetgaacaacttctace
cccgegaggecaaagtgcagtggaaggtggacaacgecctgcagageggeaacag

ccaggaaagcgtgaccgagcaggacagcaaggactccacctacagectgageagea
ccctgacactgagcaaggecgactacgagaageacaaggtgtacgectgegaagtga
cccaccagggectgtctageececgtgaccaagagcettcaaccggggegagtgt

SEQ ID NO:
14

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageccggtgggtetctecge
ctgagctgttctgectecggetttgatttcgataacgectggatgacctgggtecaggeag

cctccaggtaagggactggagtgggtgggaagaatcacaggtccaggegagggctg
gtcegtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacca
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct

gtgccagaacaggcaaatactacgacttctggtecggetatceccetggegaggaatat
tttcaagactggggtcagggaacccttgttatcgtgtectccgacaaaacccatacccag

SEQ ID NO:
15

169




gtgcacctgacacagageggaccegaagtgcggaagecetggeacctetgtgaaggtg
tcctgecaaggeccctggeaacaccetgaaaacctacgacctgeactgggtgcgeage
gtgccaggacagggactgeagtggatgggctggatcagecacgagggcgacaaga
aagtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaageacca
acaccgcctacctgecagetgageggectgacctetggegataccgeegtgtactactg
cgccaagggeageaageaccggetgagagactacgecctgtacgacgatgacggeg
ccctgaactgggecgtggatgtggactacctgageaacctggaattctggggccaggg
cacagccgtgaccgtgtcatctgataagacccacaccgcettccaccaagggeccatcg
gtctteceeetggeaccctectccaagageacctetgggggeacageggeectggget
gectggtcaaggactacttcccegaaccggtgacggtgtegtggaactcaggegeect
gaccagecggegtgcacaccttcceggetgtectacagtectcaggactctactcectca
gcagegtggtgaccgtgeectecageagettgggeacccagacctacatetgecaacgt
gaatcacaagcccagcaacaccaaggtggacaagaaagttgageccaaatcttgtga
caaaactcacacatgcccaccgtgeccageacctgaactcetggggggaccegteagt
cttcetettccceeccaaaacccaaggacaccctcatgatetcccggaccectgaggtea
catgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtatgtt
gacggegtggaggtgcataatgccaagacaaagecgegggaggageagtacaaca
gcacgtaccgtgtggtcagegtectcacegtectgeaccaggactggetgaatggeaa
ggagtacaagtgcaaggtctccaacaaagecctcccagecccecatcgagaaaaccat
ctccaaagccaaagggceageccecgagaaccacaggtgtacaceetgeecccatgee
gggatgagctgaccaagaatcaagtcagectgtggtecctggtaaaaggcttctatcce
agcgacatcgccgtggagtgggagagcaatgggeagecggagaacaactacaaga
ccacgccteccgtgetggactccgacggetecttetteetetactcaaaactcaccgtgg
acaagagcaggtggcagecaggggaacgtcttctcatgetcegtgetgeatgaggcetet
gcacagccactacacgcagaagagcectcteccetgtetcegggt

Light chain B

gacttcgtgetgacccagagecctcacagectgagegtgacacctggegagagegec
agcatcagctgcaagagcagccactcectgatccacggegaccggaacaactacctg
gettggtacgtgcagaageccggeagatccceeccagetgetgatetacetggecagea
gcagagccageggegtgcccgatagattttctggcageggeagegacaaggacttca
ccctgaagatcagecgggtggaaaccgaggacgtgggcacctactactgtatgecagg
gcagagagagcccctggacctttggecagggeaccaaggtggacatcaaggacaaa
acccataccgcatccgaactgactcaggaccctgecgtetctgtggeactgaageaga
ctgtgactattacttgccgaggegactcactgecggagecactacgcttcetggtatcaga
agaaacccggccaggeacctgtgetgetgttictacggaaagaacaataggecatctgg
catccecgaccgcttttctggeagtgeatcagggaaccgagecagtetgaccattaceg
gcgeccaggetgaggacgaagecgattactattgecagetcecgggataagageggct
ccagactgagcgtgttcggaggaggaactaaactgaccgtcctcgataagacceatac
ccgtacggtggecgetcccagegtgttcatcttcecacctagegacgageagetgaagt
ccggcacagcctetgtegtgtgectgetgaacaacttctacccecegegaggecaaagt
gcagtggaaggtggacaacgecctgecagageggeaacagecaggaaagegtgace
gagcaggacagcaaggactccacctacagectgageageaccetgacactgageaa
ggccgactacgagaageacaaggtgtacgectgegaagtgacccaccagggectgt
ctagccccgtgaccaagagettcaaccggggcgagtgt

SEQ ID NO:
16

Binding Protein 3

Amino Acid Sequences

Heavy chain A

rahlvgsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewvgwikpqyg
avnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswaldaw

gqgttvvvsaastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgalts
gvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscdkt
htcppepapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyv
dgvevhnaktkpreeqynstyrvvsvltvlhgqdwlngkeykckvsnkalpapiekt
iskakgqprepqvctlppsrdeltknqvslscavkgfypsdiavewesnggpenny
kttppvldsdgsfflvskltvdksrwqgqgnvfscsvlhealhshytgkslslspg

SEQ ID NO:
17

Light chain A

yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgv
psrisgsgthtstnltisdlqaddiatyycqvlqffgrgsrlhikrtvaapsvfifppsde

SEQ ID NO:
18

170




glksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteqdskdstyslsstltls
kadyekhkvyacevthqglsspvtksfnrgec

Heavy chain B

Qvhltgsgpevrkpgtsvkvsckapgntlktydlhwvrsvpgqglqwmg
wishegdkkviverfkakvtidwdrstntaylqlsgltsgdtavyycakgsk

hrirdyalydddgalnwavdvdylsnlefwgqgtavtvssdkthtevrlves

ggglvkpggslrlscsasgfdfdnawmtwvrgppgkglewvgritgpgeg
wsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgkyydfws
gyppgeeyfqdwgqgtlvivssdkthtastkgpsviplapsskstsggtaalg
clvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqt
yicnvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpk
dtlmisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqyns
tyrvvsvltvlhgdwingkeykckvsnkalpapiektiskakgqprepqvyt
Ipperdeltknqvslwelvkgfypsdiavewesnggpennykttppvldsd
gsfflyskltvdksrwqqgnvfscsvlhealhshytgkslslspg

SEQ ID NO:
19

Light chain B

aseltqdpavsvalkqtvtitcrgdslrshyaswyqgkkpgqapvllfygknnrpsgip
drfsgsasgnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtdfvlt
gsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassrasgv
pdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkthtrtva
apsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteqds
kdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
20

Binding Protein 3

Nucleotide Sequences

Heavy chain A

agagcccacctggtgcagtctggeaccgecatgaagaaaccaggegeetetgtgegg
gtgtcetgtcagacaageggcetacaccttcaccgeccacateetgttctggtticeggeag

gccectggeagaggactggaatgggtgggatggatcaageccecagtatggegecgtg
aacttcggcggaggcttccgggatagagtgacectgaccegggacgtgtaccgegag
atcgcctacatggacatccggggectgaagecegatgacaccgecgtgtactactgeg
ccagagacagaagctacggcgacageagetgggetetggatgcttggggccaggge
acaaccgtggtggtgtetgecgectctacaaagggecceagegtgttecctetggecce
tagcagcaagagcacatctggcggaacagecgeeetgggetgectegtgaaggacta
ctttcccgageecgtgacegtgtectggaattetggegecctgaccageggegtgcac
acctttccagetgtgctgcagtccageggectgtacagectgagcagegtegtgacagt
gcccageagetcetetgggeaccecagacctacatctgecaacgtgaaccacaageccag
caacaccaaggtggacaagaaggtggaacccaagagetgcgacaagacccacacct
gtceeecttgtectgeccecgaactgetgggaggeccttecgtgtteetgtteccceecaa
agcccaaggacaccctgatgatcagecggacceccgaagtgacctgegtggtggteg
atgtgtcccacgaggaccctgaagtgaagttcaattggtacgtggacggegtggaagt
gcacaacgccaagaccaagccaagagaggaacagtacaacageacctacegggtg
gtgtecgtgctgacegtgetgeaccaggactggetgaacggcaaagagtacaagtgc
aaggtgtccaacaaggecctgectgeccecatcgagaaaaccatcagcaaggecaag
ggccageeccgegaacceeaggtgtgcacactgeccccaagecagggacgagetga
ccaagaaccaggtgtccetgagetgtgeegtgaaaggcttctacceetcegatatcgec
gtggaatgggagagcaacggcecageccgagaacaactacaagaccacceceectgt
gctggacagegacggcteattcttectggtgtecaagetgacagtggacaagteceggt
ggcagcagggeaacgtgttcagetgetcegtgetgecacgaggecctgeacageeact
acacccagaagtccctgagectgageccegge

SEQ ID NO:
21

Light chain A

tacatccacgtgacccagagccccageagectgteegtgteecatcggegacagagtga
ccatcaactgccagacctctcagggegtgggcagegacctgeactggtatcagecacaa
gcctggeagageecccaagetgetgatccaccacacaageagegtggaagatggegt
gcccageagattttccggeageggcettccacaccagcettcaacctgaccatcagegatce
tgcaggccgacgacattgeeacctactattgtcaggtgctgcagttcttcggeagagge

SEQ ID NO:
22

171




agcagactgcacatcaagcgtacggtggecgctcecagegtgttcatcttcccacctag
cgacgagcagctgaagtceggeacagectetgtegtgtgectgctgaacaacttctace
cccgegaggecaaagtgeagtggaaggtggacaacgeectgcagageggeaacag
ccaggaaagcgtgaccgageaggacagcaaggactcecacctacageetgageagea
ccctgacactgagcaaggecgactacgagaagcacaaggtgtacgectgegaagtga
cccaccagggectgtctageeecgtgaccaagagcettcaaccggggcgagtgt

Heavy chain B

caggtgcacctgacacagagcggacccgaagtgcggaagectggeacctct
gtgaaggtgtcctgcaaggeccctggeaacaccctgaaaacctacgacctgea
ctgggtgcgecagegtgccaggacagggactgcagtggatgggctggatcag
ccacgagggcgacaagaaagtgatcgtggaacggttcaaggccaaagtgac
catcgactgggacagaagcaccaacaccgectacctgecagetgageggectg
acctctggegataccgecgtgtactactgegecaagggeageaageaccgge
tgagagactacgccctgtacgacgatgacggegecctgaactgggecgtgga
tgtggactacctgagcaacctggaattctggggecagggcacagecgtgace
gtgtcatctgacaaaacccataccgaggttagactggtggagtcaggaggggg
gcttgtgaageccggtgggtetetccgectgagetgttctgectceggetttgatt
tcgataacgcctggatgacctgggtcaggecagectccaggtaagggactgga
gtgggtgggaagaatcacaggtccaggegagggctggtecgtggactacge
ggaatctgttaaagggcggtttacaatctcaagggacaataccaagaataccttg
tatttggagatgaacaacgtgagaactgaagacaccggatattacttctgtgcca
gaacaggcaaatactacgacttctggtceggctatcceectggegaggaatattt
tcaagactggggtcagggaacccttgttatcgtgtcctccgataagacccacac
cgcttccaccaagggeccatcggtettceccetggeaccctectccaagageac
ctctgggggcacageggecctgggctgectggtcaaggactacttccccgaac
cggtgacggtgtegtggaactcaggegecectgaccageggegtgcacacctt
cceggetgtectacagtectcaggactctactcectcageagegtggtgaccegt
gccctccageagcettgggcacccagacctacatctgcaacgtgaatcacaage
ccagcaacaccaaggtggacaagaaagttgagcccaaatcttgtgacaaaact
cacacatgcccaccgtgecccageacctgaacteetggggggaccgteagtett
cctettceccccaaaacccaaggacacccteatgatctcccggaccectgaggt
cacatgcgtggtggtegacgtgagccacgaagaccctgaggtcaagttcaact
ggtatgttgacggegtggaggtgcataatgccaagacaaagecgegggagga
gcagtacaacagcacgtaccgtgtggtcagegtectcacegtectgecaccagg
actggctgaatggcaaggagtacaagtgcaaggtctccaacaaagecectecca
gcccccatcgagaaaaccatctccaaagecaaagggeagecccgagaacca
caggtgtacaccctgeccccatgecgggatgagetgaccaagaatcaagtcag
cctgtggtgcctggtaaaaggettctatcccagegacatcgecgtggagtggga
gagcaatgggcagceggagaacaactacaagaccacgectceegtgetgga
ctccgacggctecttettectctactcaaaactcaccgtggacaagageaggtg
gcagcaggggaacgtcttctcatgetcegtgetgeatgaggcetetgeacagee
actacacgcagaagagcctcteectgtetcegggt

SEQ ID NO:
23

172




Light chain B

gcatccgaactgactcaggaccctgeegtetetgtggeactgaageagactgtgactat
tacttgccgaggegactcactgcggagecactacgcttectggtatcagaagaaacce
ggccaggeacctgtgcetgctgttctacggaaagaacaataggecatctggeatceceg
accgcttttctggeagtgeatcagggaaccgagecagtctgaccattaccggegeeca
ggctgaggacgaagecgattactattgeagetcecgggataagageggctcecagact
gagcgtgttcggaggaggaactaaactgaccgtectcgacaaaacccataccgactte
gtgctgacccagagecctcacagectgagegtgacacctggegagagegeeageatce
agctgcaagagcagcecactccectgatccacggegaccggaacaactacctggettggt
acgtgcagaagcccggeagatccecceagetgetgatctacctggecageageagag
ccageggegtgeecgatagattttctggeagecggeagegacaaggacttcaccetgaa
gatcagccgggtggaaaccgaggacgtgggcacctactactgtatgecagggeagag
agagcccctggacctttggecagggeaccaaggtggacatcaaggataagacccata
ccegtacggtggeegetccecagegtgttcatcttcccacctagegacgageagetgaa
gtccggeacagcectetgtegtgtgeetgetgaacaacttcetaccecegegaggecaaa
gtgcagtggaaggtggacaacgeectgcagageggcaacagecaggaaagegtga
ccgagcaggacagcaaggactccacctacagectgageageaccctgacactgage
aaggccgactacgagaagcacaaggtgtacgectgegaagtgaccecaccagggect
gtctagcecccgtgaccaagagettcaaccggggcgagtgt

SEQ ID NO:
24

Binding Protein 4 Amino Acid Sequences

Heavy chain A

qvqlvgsgggmkkpgesmriscrasgyefidctlnwirlapgkrpewmgwlkpr
ggavnyarplqgrvtmtrdvysdtaflelrsitvddtavyfctrgkncdynwdfehw
grgtpvivssastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgalts
gvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscdkt
htcppepapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyv
dgvevhnaktkpreeqynstyrvvsvltvlhgdwingkeykckvsnkalpapiekt
iskakgqprepqvctlppsrdeltknqvslscavkgfypsdiavewesngqpenny
kttppvldsdgsfflvskltvdksrwqqgnvfscsvmhealhnhytgkslslspg

SEQ ID NO:
25

Light chain A

Eivltgspgtlslspgetaiiscrtsqygslawyqqrpgqaprlviysgstraagipdrf
sgsrwgpdynltisnlesgdfgvyycqqyeffgqgtkvqvdikrtvaapsviifpps
deqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsst
Itlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
26

Heavy chain B

evrlvesggglvkpggslrlscsasgfdfdnawmtwvrqppgkglewvgri
tgpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgk

yydfwwgyppgeeyfqdwgqgtlvivssdkthtqvhltgsgpevrkpgts
vkvsckapgntlktydlhwvrsvpgqglqwmgwishegdkkviverfka
kvtidwdrstntaylqglsgltsgdtavyycakgskhrlrdyalydddgalnwa
vdvdylsnlefwgqgtavtvssdkthtastkgpsviplapsskstsggtaalg

clvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqt
yicnvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpk
dtlmisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqyns
tyrvvsvltvlhgdwilngkeykckvsnkalpapiektiskakgqprepqvyt
Ipperdeltknqvslwcelvkgfypsdiavewesnggpennykttppvldsd
gsfflyskltvdksrwqqgnvfscsvmhealhnhytgkslslspg

SEQ ID NO:
27

Light chain B

dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassr

asgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkth
taseltqdpavsvalkqtvtitcrgdslrshyaswygkkpgqapvllfygknnrpsgi
pdrfsgsasgnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtrtv

aapsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteq

dskdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
28

Binding Protein 4 Nucleotide Sequences

Heavy chain A

caggtgcagctggtgcagtctggecggccagatgaagaaacccggegagageatgeg
gatcagctgcagagecageggcetacgagttcatcgactgcaccctgaactggatcaga

SEQ ID NO:
29
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ctggceectggeaageggectgagtggatgggatggctgaagectagaggeggage
cgtgaactacgccagacctetgcagggeagagtgaccatgaccegggacgtgtacag
cgataccgccttectggaactgeggagecetgaccgtggatgatacegecgtgtacttct
gcacccggggeaagaactgegactacaactgggacttcgageactggggeagagge
acccctgtgategtgtcaagegegtcgaccaagggecccagegtgtteeetctggece
ctagcagcaagagcacatctggeggaacagecgecectgggetgectegtgaaggact
actttcccgageccgtgaccgtgtectggaattetggegeectgaccageggegtgea
cacctttccagcetgtgctgcagtccageggectgtacagectgageagegtegtgaca
gtgcccageagctetetgggeacccagacctacatetgeaacgtgaaccacaageeca
gcaacaccaaggtggacaagaaggtggaacccaagagetgcgacaagacceacac
ctgtceeccttgtectgeceecgaactgetgggaggcecctteegtgtteetgtteceecc
aaagcccaaggacaccctgatgatcageeggacceecgaagtgacetgegtggtggt
ggatgtgtcccacgaggaccetgaagtgaagttcaattggtacgtggacggegtggaa
gtgcacaacgccaagaccaagecaagagaggaacagtacaacageacctaccgggt
ggtgteegtgetgaccgtgctgcaccaggactggetgaacggcaaagagtacaagtg
caaggtgtccaacaaggccectgectgececcatcgagaaaaccatcagecaaggecaa
gggceageccegegaaceccaggtgtgcacactgececcaagecagggacgagetg
accaagaaccaggtgtcectgagetgtgcecgtgaaaggettctacccctecgatatcge
cgtggaatgggagagcaacggecageccgagaacaactacaagaccaccccecctg
tgctggacagegacggcteattcttectggtgtccaagetgacagtggacaagtceegg
tggcagcagggcaacgtgttcagetgctcegtgatgeacgaggecctgeacaaccact
acacccagaagtccctgagectgageccegge

Light chain A

Gagatcgtgctgacacagagecctggeacccetgagectgtctccaggegagacage
catcatcagctgecggacaagecagtacggeagectggectggtatcagcagaggcec
tggacaggcccccagactcgtgatctacageggeageacaagagecgecggaatee
ccgatagattcagcggctccagatggggccctgactacaacctgaccatcagcaacct
ggaaagcggcgacttcggegtgtactactgeccageagtacgagttcttcggecaggge
accaaggtgcaggtggacatcaagegtacggtggeegeteccagegtgttcatettce
cacctagcgacgagcagcetgaagtccggeacagectetgtegtgtgectgetgaacaa
cttctaccccegegaggecaaagtgcagtggaaggtggacaacgecctgecagageg
gcaacagccaggaaagcegtgaccgagcaggacageaaggactccacctacagecetg
agcagcaccctgacactgagcaaggecgactacgagaagcacaaggtgtacgectg
cgaagtgacccaccagggcectgtctagcceegtgaccaagagettcaaccggggega

gtet

SEQ ID NO:
30

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageccggtgggtetctecge
ctgagetgttctgecteeggetttgatttcgataacgectggatgacetgggtcaggeag

cctccaggtaagggactggagtgggtgggaagaatcacaggtccaggegagggctg
gtcegtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacca
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct
gtgccagaacaggcaaatactacgacttctggtggggctatceccetggegaggaata
ttttcaagactggggtcagggaacccttgttatcgtgtectccgacaaaacccataceca
ggtgeacctgacacagageggacccgaagtgeggaagectggeacctetgtgaaggt
gtcctgeaaggecccetggeaacaccetgaaaacctacgacctgeactgggtgegeag
cgtgccaggacagggactgeagtggatgggctggatcagecacgagggegacaag
aaagtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaageace
aacaccgcctacctgeagetgageggectgacctetggegatacegecgtgtactact
gcgecaagggeageaageaccggctgagagactacgecctgtacgacgatgacggc
gccctgaactgggecgtggatgtggactacctgageaacctggaattctggggecagg
gcacagecgtgaccgtgtcatctgataagaccecacaccgettccaccaagggeccate
ggtettcceectggeaccctectccaagageacctetgggggeacageggeeetggg
ctgcctggtcaaggactacttccccgaaccggtgacggtgtegtggaactcaggegec
ctgaccagcggegtgcacaccttcecggetgtectacagteetcaggactetacteect
cagcagcgtggtgaccgtgecectccageagettgggeacccagacctacatctgeaac

SEQ ID NO:
31
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gtgaatcacaagcccageaacaccaaggtggacaagaaagttgageccaaatcttgtg
acaaaactcacacatgcccaccgtgeccageacctgaacteetggggggaccgteag
tcttectcttccceccaaaacccaaggacacccteatgatctececggaceectgaggtea
catgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtatgtt
gacggcgtggaggtgcataatgccaagacaaageegegggaggageagtacaaca
gcacgtaccgtgtggtcagegtectcaccgtectgcaccaggactggetgaatggeaa
ggagtacaagtgcaaggtctccaacaaageectcccageececcatcgagaaaaccat
ctccaaagccaaagggeageccegagaaccacaggtgtacaccetgeccecatgec
gggatgagcetgaccaagaatcaagtcagectgtggtgcctggtaaaaggettctatece
agcgacatcgcegtggagtgggagageaatgggeagecggagaacaactacaaga
ccacgcecteccgtgetggactcegacggcetecttetteetctactcaaaactcacegtgg
acaagagcaggtggcagcaggggaacgtcttctcatgetecgtgctgcatgaggetet
gcacagccactacacgcagaagagectctecctgtctecgggt

Light chain B

gacttcgtgetgacccagagecctcacagectgagegtgacacctggegagagegcc
agcatcagctgcaagagcagcecactccctgatccacggegaccggaacaactacctg
gcttggtacgtgcagaageccggeagatceccecagetgetgatctacetggecagea
gcagagccageggegtgeecgatagattttctggeagecggeagegacaaggacttca
ccctgaagatcagecgggtggaaaccgaggacgtgggeacctactactgtatgcagg
gcagagagagceccctggacctttggccagggeaccaaggtggacatcaaggacaaa
acccataccgcatccgaactgactcaggaccectgeegtetetgtggeactgaageaga
ctgtgactattacttgccgaggegactcactgeggagecactacgettectggtatcaga
agaaacccggecaggceacctgtgctgctgttctacggaaagaacaataggecatctgg
catcccegaccgcttttetggeagtgcatcagggaaccgagecagtetgaccattaceg
gcgeccaggetgaggacgaagecgattactattgeagetccegggataagageggct
ccagactgagcgtgttcggaggaggaactaaactgaccgtectcgataagacccatac
ccgtacggtggecgeteccagegtgttcatcttcccacctagegacgageagetgaagt
ccggceacagcctetgtegtgtgectgetgaacaacttctaccccegegaggecaaagt

gcagtggaaggtggacaacgeectgcagageggeaacagecaggaaagegtgace
gagcaggacagcaaggactccacctacagectgagcageacccetgacactgageaa

ggccgactacgagaagcacaaggtgtacgectgegaagtgaccecaccagggectgt

ctagccccgtgaccaagagcttcaaccggggegagtgt

SEQ ID NO:
32

Binding Protein 5

Amino Acid Sequences

Heavy chain A

Qvqlvgsgggmkkpgesmriscrasgyefidctlnwirlapgkrpewmgwlkpr
ggavnyarplqgrvtmtrdvysdtaflelrsltvddtavyfctrgkncdynwdfehw
grgtpvivssastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgalts
gvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscdkt
htcppcpapellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyv
dgvevhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiekt
iskakgqprepqvctlppsrdeltknqvslscavkgfypsdiavewesnggpenny
kttppvldsdgsfflvskltvdksrwgqgnvfscsvmhealhnhytgkslslspg

SEQ ID NO:
33

Light chain A

Eivltqspgtlslspgetaiiscrtsqygslawyqqrpgqaprlviysgstraagipdrfs
gsrwgpdynltisnlesgdfgvyycqqyeffgqgtkvqvdikrtvaapsvfifppsd
eqlksgtasvvcllnnfypreakvqwkvdnalqgsgnsqesvteqdskdstyslsstlt
Iskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
34

Heavy chain B

Evrlvesggglvkpggsirlscsasgfdfdnawmtwvrgppgkglewvgr
itgpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgk
yydfwwgyppgeeyfqdwgqgtlvivssdkthtqmqlgesgpglvkpse
tlsltcsvsgasisdsywswirrspgkglewigyvhksgdtnyspslksrvnl
sldtsknqvslslvaataadsgkyycartlhgrriygivathewftyfymdvw
gngtqvtvssdkthtastkgpsviplapsskstsggtaalgclvkdyfpepvtv
swnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntk
vdkkvepkscdkthtcppcpapellggpsvilfppkpkdtlmisrtpevtcv

SEQ ID NO:
35
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vvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvltvlhqd
wingkeykckvsnkalpapiektiskakgqprepqvytlppcerdeltkngv
slwclvkgfypsdiavewesnggpennykttppvldsdgsfflyskltvdks
rwqgqgnvfscsvmhealhnhytgkslslspg

Light chain B

Sdisvapgetariscgekslgsravqwyghragqapsliiynnqdrpsgiperfsgsp
dspfgttatltitsveagdeadyychiwdsrvptkwvfgggttltvldkthtaseltqdp
avsvalkqtvtitcrgdslrshyaswygkkpgqapvllfygknnrpsgipdrfsgsas
gnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtrtvaapsvfifp
psdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsgesvteqdskdstysls
stltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
36

Binding Protein 5

Nucleotide Sequences

Heavy chain A

Caggtgcagctggtgcagtctggeggecagatgaagaaacccggegagageatge
ggatcagcetgecagagecageggctacgagttcatcgactgeacectgaactggatcag
actggcccctggeaageggectgagtggatgggatggctgaagectagaggeggag
ccgtgaactacgccagacctctgcagggeagagtgaccatgaccegggacgtgtaca
gcgataccgecttcetggaactgeggagectgaccgtggatgatacegeegtgtactte
tgcacccggggeaagaactgegactacaactgggacttcgageactggggcagagg
cacccctgtgatcgtgtcaage
gegtcgaccaagggecccagegtgttceetetggeecectagecagcaagageacatct
ggcggaacageegeectgggetgectegtgaaggactactttcccgageccgtgace
gtgtcetggaattetggegecctgaccageggegtgeacacctttccagetgtgetgea
gtccageggectgtacagectgageagegtegtgacagtgeccageagetetetggg
cacccagacctacatctgcaacgtgaaccacaagecccageaacaccaaggtggacaa
gaaggtggaacccaagagcetgegacaagacccacacctgteeceecttgtectgecec
cgaactgctgggaggeccttcegtgttectgttccccccaaageccaaggacacectg
atgatcagccggacccccgaagtgacctgegtggtggtggatgtgtcccacgaggac
cctgaagtgaagttcaattggtacgtggacggegtggaagtgcacaacgccaagacca
agccaagagaggaacagtacaacagcacctaccgggtggtgteegtgctgaccgtge
tgcaccaggactggetgaacggeaaagagtacaagtgcaaggtgtccaacaaggece
tgectgeccccatcgagaaaaccatcagcaaggecaagggecageceegegaacce
caggtgtgcacactgcecccaageagggacgagetgaccaagaaccaggtgteectg
agctgtgccgtgaaaggcttctacccctcecgatatcgecgtggaatgggagageaacg
gccageccgagaacaactacaagaccacceccectgtgetggacagegacggeteat
tettcctggtgtccaagetgacagtggacaagteccggtggcageagggeaacgtgttc
agctgctcegtgatgcacgaggecctgeacaaccactacacccagaagteectgage
ctgagccecegge

SEQ ID NO:
37

Light chain A

Gagatcgtgcetgacacagagecctggeaccetgagectgtctccaggecgagacage
catcatcagctgccggacaagecagtacggeagectggectggtatcagcagaggec
tggacaggcccccagactcgtgatctacagecggeageacaagagecgecggaatce
ccgatagattcagcggctecagatggggcecctgactacaacctgaccatcageaacct
ggaaagecggcgacttcggegtgtactactgeccageagtacgagttettcggecaggge
accaaggtgcaggtggacatcaagegtacggtggecgetcecagegtgttcatettcee
cacctagcgacgageagcetgaagtccggeacagectetgtegtgtgectgetgaacaa
cttctaccecccgegaggecaaagtgeagtggaaggtggacaacgecctgeagageg
gcaacagccaggaaagegtgaccgageaggacageaaggactcecacctacagectg
agcagcaccctgacactgagcaaggecgactacgagaagcacaaggtgtacgectg
cgaagtgacccaccagggcctgtctageccegtgaccaagagettcaaccggggega

gret

SEQ ID NO:
38

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageecggtgggtetctcege

ctgagctgttctgectecggetttgatttcgataacgectggatgacctgggtecaggeag

SEQ ID NO:
39

176




cctccaggtaagggactggagtgggtgggaagaatcacaggtccaggegagggctg
gtcegtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacca

agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct
gtgccagaacaggceaaatactacgacttctggtggggctatceccetggegaggaata
ttttcaagactggggtcagggaacccttgttatcgtgtcctccgacaaaacccataccca
gatgcagcetgecaggagageggecctggactcgtgaageccagegagaceetgagec
tgacatgcagcgtgageggegecageatcagcgacagetactggagetggatcagga
ggagccectggeaagggectggagtggatcggctacgtgecacaagageggegacace
aactacagcccctccctgaagtccagggtgaacctgtecctggacaccageaagaacc
aggtgagcctgtceetggtggetgecacagetgetgacageggeaagtactactgtgc
caggaccctgcacggeaggaggatctacggeatcgtggecttcaacgagtggttcacc
tacttctacatggacgtgtggggcaacggeaccecaggtgaccgtgagetccgataaga
cccacaccgcttccaccaagggeccatcggtcttccecctggeacccetectccaagag
cacctctgggggcacageggecectgggetgectggtcaaggactacttccccgaace
ggtgacggtgtcgtggaactcaggegeectgaccageggegtgcacaccttccegge
tgtcctacagtcctcaggactctactcectcageagegtggtgacegtgecctccagea
gettgggcacccagacctacatctgeaacgtgaatcacaageccageaacaccaaggt
ggacaagaaagttgagcccaaatcttgtgacaaaactcacacatgeccaccgtgecca
gcacctgaactectggggggaccgtcagtctteetettcccecccaaaacccaaggaca
cccteatgatctcceggaccectgaggtcacatgegtggtggtggacgtgageecacga
agaccctgaggtcaagttcaactggtatgttgacggegtggaggtgcataatgccaaga
caaagccgcgggaggageagtacaacageacgtaccgtgtggtcagegtectcace
gtcctgeaccaggactggetgaatggcaaggagtacaagtgcaaggtetccaacaaa
geectceecageccceatcgagaaaaccatctccaaageccaaagggeageccegaga
accacaggtgtacaccctgecccccatgecgggatgagetgaccaagaatcaagtcag
cctgtggtgcctggtaaaaggettctatcccagegacatcgecgtggagtgggagage
aatgggcagccggagaacaactacaagaccacgecteccgtgetggactcegacgg
ctccttettectctactcaaaactcaccgtggacaagageaggtggcageaggggaac
gtettetcatgetcegtgatgcatgaggcetctgeacaaccactacacgcagaagagect
ctceetgtcteegggt

Light chain B

tccgacatcagegtggeecceggagagacagecaggatetectgeggegagaagag
cctgggaageagggctgtgcagtggtaccaacacagggecggacaggeteecagee
tgatcatctacaacaaccaggacaggcccageggeatcectgagaggttcageggaa
gcceegacagecccttcggaaccacagecaccctgaccatcacaagegtggaagee
ggcgacgaggecgactactactgecacatctgggacageagggtgccecaccaagtg
ggtgtttggcggeggeaccaccetgaccgtgctggacaaaacccataccgeatccga
actgactcaggaccctgeegtetctgtggcactgaageagactgtgactattacttgecg
aggcgactcactgecggagceceactacgettcetggtatcagaagaaacccggecagge
acctgtgctgctgttctacggaaagaacaataggcecatctggeatcccegaccgcetttte
tggcagtgcatcagggaaccgagecagtetgaccattaccggegeccaggetgagga
cgaagccgattactattgcagctcccgggataagageggcetccagactgagegtgtte
ggaggaggaactaaactgaccgtcctcgataagacccataccegtacggtggecget
cccagegtgttcatcttcccacctagegacgageagetgaagtccggeacagectetgt
cgtgtgcctgetgaacaacttctacccecgegaggecaaagtgeagtggaaggtggac
aacgccctgeagageggcaacagecaggaaagegtgaccgageaggacageaag
gactccacctacagectgagcageacccetgacactgageaaggecgactacgagaag
cacaaggtgtacgcctgegaagtgacccaccagggectgtetageceecgtgaccaag

agcttcaaccggggcgagtgt

SEQ ID NO:
40

Binding Protein 6

Amino Acid Sequences

Heavy chain A

Qvqlvgsgggmkkpgesmriscrasgyefidctlnwirlapgkrpewmgwlkpr
ggavnyarplqgrvtmtrdvysdtaflelrsltvddtavyfctrgkncdynwdfehw
grgtpvivssastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgalts

gvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscdkt

SEQ ID NO:
41

177




htcppepapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyv
dgvevhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiekt
iskakgqprepqvctlppsrdeltknqvslscavkgfypsdiavewesnggpenny
kttppvldsdgsfflvskltvdksrwqqgnvfscsvmhealhnhytgkslslspg

Light chain A

Eivltqspgtlslspgetaiiscrtsqygslawyqqrpgqaprlviysgstraagipdrfs
gsrwgpdynltisnlesgdfgvyycqqyeffgqgtkvqvdikrtvaapsvfifppsd
eqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstlt
Iskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
42

Heavy chain B

Qvhltgsgpevrkpgtsvkvsckapgntlktydlhwvrsvpgqglqwmg
wishegdkkviverfkakvtidwdrstntaylqlsgltsgdtavyycakgsk
hrirdyalydddgalnwavdvdylsnlefwgqgtavtvssdkthtevrlves
ggglvkpggslrlscsasgfdfdnawmtwvrgppgkglewvgritgpgeg
wsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgkyydfw
wgyppgeeyfqdwgqgtlvivssdkthtastkgpsviplapsskstsggtaa
lgclvkdyfpepvtvswnsgaltsgvhtfpavigssglyslssvvtvpssslgt
gtyicnvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppk
pkdtlmisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqy
nstyrvvsvltvlhgdwlngkeykckvsnkalpapiektiskakgqprepq
vytlppcrdeltkngvslwclvkgfypsdiavewesnggpennykttppvl
dsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytgkslslspg

SEQ ID NO:
43

Light chain B

Aseltqdpavsvalkqtvtitcrgdslrshyaswygkkpgqapvllfygknnrpsgi
pdrfsgsasgnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtdfv
Itgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassrasg
vpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkthtrtv
aapsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteq
dskdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
44

Binding Protein 6

Nucleotide Sequences

Heavy chain A

caggtgcagctggtgcagtctggcggecagatgaagaaacccggegagageatgeg
gatcagctgecagagecageggcetacgagttcatcgactgcaccctgaactggatcaga
ctggceectggeaageggectgagtggatgggatggctgaagectagaggeggage
cgtgaactacgccagacctetgcagggeagagtgaccatgaccegggacgtgtacag
cgataccgccttectggaactgeggagecetgaccgtggatgatacegecgtgtacttct
gcacccggggeaagaactgegactacaactgggacttcgageactggggeagagge
acccctgtgatcgtgtcaagegegtcgaccaagggecccagegtgttceetetggece
ctagcagcaagagcacatctggeggaacagecgeectgggetgectcgtgaaggact
actttcccgageccgtgaccgtgtectggaattetggegeectgaccageggegtgea
cacctttccagetgtgctgcagtccageggectgtacagectgageagegtegtgaca
gtgcccageagctetetgggeacccagacctacatetgeaacgtgaaccacaagecca
gcaacaccaaggtggacaagaaggtggaacccaagagetgcgacaagacceacac
ctgtceeccttgtectgeceecgaactgetgggaggcecctteegtgtteetgtteceecc
aaagcccaaggacaccctgatgatcageeggacceecgaagtgacetgegtggtggt
ggatgtgtcccacgaggaccetgaagtgaagttcaattggtacgtggacggegtggaa
gtgcacaacgccaagaccaagecaagagaggaacagtacaacageacctaccgggt
ggtgteegtgetgaccgtgctgcaccaggactggetgaacggeaaagagtacaagtg
caaggtgtccaacaaggccctgectgececcatcgagaaaaccatcagecaaggecaa
gggceageccegegaaceccaggtgtgcacactgececcaagecagggacgagetg
accaagaaccaggtgtcectgagetgtgcegtgaaaggettctacccctecgatatcge
cgtggaatgggagagcaacggecageccgagaacaactacaagaccacccceectg
tgctggacagegacggcteattcttectggtgtccaagetgacagtggacaagtceegg
tggcagcagggcaacgtgttcagetgctcegtgatgeacgaggecctgeacaaccact
acacccagaagtccctgagectgageccegge

SEQ ID NO:
45
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Light chain A

gagatcgtgctgacacagagcecectggeaccctgagectgtctccaggegagacagee
atcatcagctgccggacaagecagtacggeagectggectggtatcagcagaggect
ggacaggcccccagactcgtgatctacagecggeageacaagagecgecggaatcee
cgatagattcagcggctccagatggggcecectgactacaacctgaccatcageaacctg
gaaagcggcegacttcggegtgtactactgeccageagtacgagttettcggecagggea
ccaaggtgcaggtggacatcaagegtacggtggeegeteccagegtgtteatcttecce
acctagcgacgagcagctgaagtccggeacagectetgtegtgtgcctgetgaacaac
ttctaccceccgegaggecaaagtgcagtggaaggtggacaacgecctgcagagegg
caacagccaggaaagcgtgaccgageaggacageaaggactceacctacagectga
gcagcaccctgacactgagecaaggecgactacgagaageacaaggtgtacgectge
gaagtgacccaccagggectgtctageeccgtgaccaagagettcaaccggggega

gtet

SEQ ID NO:
46

Heavy chain B

caggtgcacctgacacagagcggaccecgaagtgcggaagectggeacctetgtgaa
ggtgteetgeaaggecectggeaacacectgaaaacctacgacctgeactgggtgeg
cagcgtgcecaggacagggactgeagtggatgggctggatcageccacgagggegac
aagaaagtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaage
accaacaccgcctacctgeagetgageggectgacctetggegatacegeegtgtact
actgcgccaagggeageaageaccggetgagagactacgecctgtacgacgatgac
ggegecctgaactgggeegtggatgtggactacctgageaacctggaattetggggcc
agggcacagccgtgaccgtgtcatctgacaaaacccataccgaggttagactggtgga

gtcaggaggggggcttgtgaageceggtgggtetetcegectgagetgttctgectee
ggctttgatttcgataacgectggatgacctgggtcaggeagectccaggtaagggact

ggagtgggetgggaagaatcacaggtccaggegagggetggteegtggactacgegg
aatctgttaaagggcggtttacaatctcaagggacaataccaagaataccttgtatttgga
gatgaacaacgtgagaactgaagacaccggatattacttctgtgccagaacaggcaaa
tactacgacttctggtggggctatceecetggegaggaatattttcaagactggggteag
ggaacccttgttatcgtgtcctecgataagacccacaccgcttccaccaagggeccate
ggtettcceectggeaccctectccaagageacctetgggggeacageggeeetggg
ctgcetggtcaaggactacttccecgaaccggtgacggtgtegtggaactcaggegec
ctgaccagcggcgtgcacaccttcecggetgtectacagtcetcaggactetactecct
cagcagcgtggtgaccgtgecctccageagettgggcacccagacctacatctgeaac
gtgaatcacaagcccageaacaccaaggtggacaagaaagttgageccaaatcttgtg
acaaaactcacacatgcccaccgtgeccageacctgaacteetggggggaccegteag
tcttectcttccceccaaaacccaaggacacccteatgatctcecggaceectgaggtea
catgegtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtatgtt
gacggcgtggaggtgcataatgccaagacaaageegegggaggageagtacaaca
gcacgtaccgtgtggtcagegtectcaccgtectgcaccaggactggetgaatggeaa
ggagtacaagtgcaaggtctccaacaaagecctcccageeccccatcgagaaaaccat
ctccaaagccaaagggeageccegagaaccacaggtgtacaccetgeccecatgee
gggatgagcetgaccaagaatcaagtcageetgtggtgcctggtaaaaggettctatecce
agcgacatcgeegtggagtgggagageaatgggeagecggagaacaactacaaga
ccacgcecteccgtgetggactcegacggcetecttetteetctactcaaaactcacegtgg
acaagagcaggtggcagcaggggaacgtcttctcatgetecgtgatgcatgaggcetct
gcacaaccactacacgcagaagagcectctcectgtetcegggt

SEQ ID NO:
47

Light chain B

Gceatccgaactgactcaggaccctgecgtetetgtggcactgaageagactgt
gactattacttgccgaggegactcactgecggagecactacgettectggtatca
gaagaaacccggcecaggeacctgtgcetgctgttctacggaaagaacaatagg
ccatctggcatcceegaccgcttttctggeagtgcatcagggaaccgagecagt
ctgaccattaccggegeccaggetgaggacgaagecgattactattgecagete
ccgggataagageggctccagactgagegtgttcggaggaggaactaaactg
accgtcctcgacaaaacccataccgacttcgtgetgacccagagecectcacag
cctgagegtgacacctggecgagagegecageatcagetgecaagageagecea

SEQ ID NO:
48
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ctceetgatccacggegaccggaacaactacetggettggtacgtgcagaage
ccggeagatccccccagcetgetgatctacctggecageageagagecagegg
cgtgcecgatagattttctggeageggeagegacaaggacttcaccctgaagat
cagccgggtggaaaccgaggacgtgggeacctactactgtatgcagggcaga
gagagcccctggacctttggeccagggeaccaaggtggacatcaaggataaga
cccatacccgtacggtggccgetcccagegtgtteatcttcccacctagegacg
agcagctgaagtccggceacagcectctgtegtgtgectgetgaacaacttctace
cccgegaggecaaagtgeagtggaaggtggacaacgecctgecagagegge
aacagccaggaaagcgtgaccgagcaggacagcaaggactcecacctacage
ctgagcagcaccctgacactgagcaaggecgactacgagaagecacaaggtgt
acgcctgegaagtgacccaccagggectgtctageecccgtgaccaagagette
aaccggggcgagtgt

Binding Protein 7

Amino Acid Sequences

Heavy chain A

Qvqlvgsgggmkkpgesmriscrasgyefidctlnwirlapgkrpewmgwlkpr
ggavnyarplqgrvtmtrdvysdtaflelrsltvddtavyfctrgkncdynwdfehw
grgtpvivssastkgpsvfplapsskstsggtaalgclvkdyfpepvtvswnsgalts
gvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscdkt
htcppcpapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyv
dgvevhnaktkpreeqynstyrvvsvltvlhqdwingkeykckvsnkalpapiekt
iskakgqprepqvctlppsrdeltknqvslscavkgfypsdiavewesnggpenny
kttppvldsdgsfflvskltvdksrwqqgnvfscsvmhealhnhytgkslslspg

SEQ ID NO:
49

Light chain A

Eivltgspgtlslspgetaiiscrtsqygslawyqqrpgqaprlviysgstraagipdrfs
gsrwgpdynltisnlesgdfgvyycqqyeffgqgtkvqvdikrtvaapsvfifppsd
eqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteqdskdstyslsstlt
Iskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
50

Heavy chain B

gmgqlgesgpglvkpsetlsltcsvsgasisdsywswirrspgkglewigyvh
ksgdtnyspslksrvnlsldtsknqvslslvaataadsgkyycartlhgrriygi
vafnewftyfymdvwgngtqvtvssdkthtQvhltqsgpevrkpgtsvkv
sckapgntlktydlhwvrsvpgqglqwmgwishegdkkviverfkakvti
dwdrstntaylqglsgltsgdtavyycakgskhrirdyalydddgalnwavdv
dylsnlefwgqgtavtvssdkthtastkgpsviplapsskstsggtaalgclvk
dyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicn
vnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdtim
isrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrv

vsvltvlhqgdwingkeykckvsnkalpapiektiskakgqprepqvytlpp

crdeltknqvslwclvkgfypsdiavewesngqgpennykttppvldsdgsf
flyskltvdksrwgqgnvfscsvmhealhnhytgkslslspg

SEQ ID NO:
51

Light chain B

Dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassr
asgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkth
tsdisvapgetariscgekslgsravqwyqghragqapsliiynnqdrpsgiperfsgs
pdspfgttatltitsveagdeadyychiwdsrvptkwvfgggttltvldkthtrtvaaps
vfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskd
styslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
52

Binding Protein 7

Nucleotide Sequences

Heavy chain A

caggtgcagetggtgcagtetggecggecagatgaagaaacceggegagageatgeg
gatcagctgcagagecageggctacgagttcatcgactgeaccetgaactggatcaga
ctggcccctggeaageggectgagtggatgggatggctgaagectagaggeggage
cgtgaactacgccagacctctgcagggeagagtgaccatgaccegggacgtgtacag
cgataccgccttectggaactgeggagectgacegtggatgatacegecgtgtacttet
gecacccggggcaagaactgegactacaactgggacttcgageactggggcagaggc

SEQ ID NO:
53
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acccctgtgatcgtgtcaagegegtcgaccaagggecccagegtgttceetetggece
ctagcagcaagagcacatctggeggaacagecgeectgggetgectegtgaaggact
actttcccgageccgtgaccgtgtectggaattetggegeectgaccageggegtgea
cacctttccagcetgtgctgcagtccageggectgtacagectgageagegtegtgaca
gtgcccageagctetetgggeacccagacctacatetgeaacgtgaaccacaageeca
gcaacaccaaggtggacaagaaggtggaacccaagagetgcgacaagacceacac
ctgtceeccttgtectgeceecgaactgetgggaggcecctteegtgtteetgtteceecc
aaagcccaaggacaccctgatgatcageeggacceecgaagtgacetgegtggtggt
ggatgtgtcccacgaggaccetgaagtgaagttcaattggtacgtggacggegtggaa
gtgcacaacgccaagaccaagecaagagaggaacagtacaacageacctaccgggt
ggtgteegtgetgaccgtgctgcaccaggactggetgaacggeaaagagtacaagtg
caaggtgtccaacaaggecctgectgeccccatcgagaaaaccatcagecaaggecaa
gggceageccegegaaceccaggtgtgcacactgececcaagecagggacgagetg
accaagaaccaggtgtcectgagetgtgcegtgaaaggettctacccctecgatatcge
cgtggaatgggagagcaacggecageccgagaacaactacaagaccaccccecctg
tgctggacagegacggcteattcttectggtgtccaagetgacagtggacaagtceegg
tggcagcagggcaacgtgttcagetgctcegtgatgeacgaggecctgeacaaccact
acacccagaagtccctgagecetgageccegge

Light chain A

gagatcgtgctgacacagagcecectggeaccctgagectgtctccaggegagacagee
atcatcagctgecggacaagecagtacggeagectggectggtatcagcagaggect
ggacaggcccccagactcgtgatctacagecggeageacaagagecgecggaatceee
cgatagattcagcggctccagatggggcecctgactacaacctgaccatcageaacctg
gaaagcggcegacttcggegtgtactactgeccageagtacgagttettcggecagggea
ccaaggtgcaggtggacatcaagegtacggtggeegeteccagegtgtteatcttecce
acctagcgacgagceagctgaagtccggeacagectetgtegtgtgcctgetgaacaac
ttctacccecgegaggecaaagtgcagtggaaggtggacaacgeectgcagagegg
caacagccaggaaagcgtgaccgageaggacageaaggactceacctacagectga
gcagcaccctgacactgagcaaggecgactacgagaageacaaggtgtacgectge
gaagtgacccaccagggectgtctageececgtgaccaagagettcaaccggggega

gtet

SEQ ID NO:
54

Heavy chain B

cagatgcagctgcaggagagcggecctggactegtgaageccagegagaccectgag
cctgacatgcagcegtgageggegecageatcagegacagetactggagetggatcag
gaggagccctggcaagggectggagtggatcggetacgtgecacaagageggegac

accaactacagcccctecctgaagtccagggtgaacctgteectggacaccageaaga
accaggtgagcctgtccctggtggetgccacagetgetgacageggeaagtactactg
tgccaggaccctgecacggeaggaggatctacggeatcgtggecttcaacgagtggtte
acctacttctacatggacgtgtggggcaacggcacccaggtgaccgtgagetccgaca
aaacccatacccaggtgcacctgacacagageggaccecgaagtgeggaagectggc
acctctgtgaaggtgtectgecaaggeccctggeaacacectgaaaacctacgaccetgc

actgggtgcgeagegtgccaggacagggactgcagtggatgggctggatcagecac

gagggcgacaagaaagtgatcgtggaacggttcaaggccaaagtgaccatcgactgg
gacagaagcaccaacaccgectacctgeagetgageggectgacctetggegatace
gecgtgtactactgegecaagggeageaageaccggetgagagactacgeectgtac
gacgatgacggcgecctgaactgggecgtggatgtggactacctgageaacctggaa
ttctggggccagggeacagecgtgacegtgtcatctgataagacccacaccgcttcea

ccaagggcccatcggtcttcceectggeaccctectccaagageacctetgggggeac
agcggecctgggctgectggtcaaggactacttcccegaaccggtgacggtgtegtgg
aactcaggcgecctgaccageggegtgecacaccttceceggetgtectacagtectcag
gactctactccctcageagegtggtgacegtgccetccageagettgggcacccagac
ctacatctgcaacgtgaatcacaagcccagcaacaccaaggtggacaagaaagttga

gcccaaatettgtgacaaaactcacacatgeccaccgtgeccageacctgaactectgg
ggggaccgtcagtettccteticeccccaaaacccaaggacaccctcatgatetecegg

SEQ ID NO:
55
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acccctgaggtcacatgegtggtggtggacgtgagecacgaagacectgaggtcaag
ttcaactggtatgttgacggcgtggaggtgcataatgccaagacaaagecgegggagg
agcagtacaacagcacgtaccgtgtggtcagegtcctcaccgtectgecaccaggactg
gctgaatggeaaggagtacaagtgcaaggtetccaacaaageecteccageeeecat
cgagaaaaccatctccaaagccaaagggeagecccgagaaccacaggtgtacacce
tgcecccatgeecgggatgagetgaccaagaatcaagtcageetgtggtgcctggtaaa
aggcttctatcccagegacatcgecgtggagtgggagageaatgggeageeggaga
acaactacaagaccacgcctccegtgctggactecgacggetecttettectetactcaa
aactcaccgtggacaagagcaggtggcagecaggggaacgtcttctcatgetcegtgat
geatgaggctctgcacaaccactacacgecagaagagectcteeetgtctcegggt

Light chain B

Gacttcgtgectgacccagagecctcacagectgagegtgacacctggegaga
gcgecageatcagetgecaagageagecactcectgatccacggegaccggaa
caactacctggcttggtacgtgcagaagecccggeagatceecccagetgetga
tctacctggccagcagecagagecageggegtgcccgatagattttctggeage
ggcagcgacaaggacttcaccctgaagatcagecgggtggaaaccgaggac
gtgggcacctactactgtatgcagggcagagagageccctggacctttggeca
gggcaccaaggtggacatcaaggacaaaacccatacctccgacatcagegtg
gcccccggagagacagecaggatetectgeggegagaagagectgggaag
cagggctgtgcagtggtaccaacacagggecggacaggctcccagectgate
atctacaacaaccaggacaggcccagcggceatcectgagaggttcageggaa
gcceccgacagecccttcggaaccacagecaccctgaccatcacaagegtgga
agccggegacgaggecgactactactgecacatctgggacageagggtgce
caccaagtgggtgtttggcggeggcaccaccetgacegtgctggataagacce
atacccgtacggtggccgcetccecagegtgttcatettcccacctagegacgage
agctgaagtccggeacagcectetgtegtgtgcctgetgaacaacttctacceee
gcgaggcecaaagtgecagtggaaggtggacaacgecctgecagageggeaac
agccaggaaagcegtgaccgageaggacagcaaggactccacctacagectg
agcagcaccctgacactgagcaaggecgactacgagaagcacaaggtgtac
gcctgegaagtgacccaccagggectgtctageceegtgaccaagagettcaa

ccggggcgagtgt

SEQ ID NO:
56

Binding Protein 8 Amino Acid Sequences

Heavy chain A

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewvgwikpqy
gavnfggefrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswalda

wgqgttvvvsaastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgal
tsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscd
kthteppepapellggpsvilfppkpkdtimisrtpevtcvvvdvshedpevkfnw
yvdgvevhnaktkpreeqynstyrvvsvltvlhgdwlngkeykckvsnkalpapi
ektiskakgqgprepqvctlppsrdeltknqvslscavkgfypsdiavewesngqpe

nnykttppvldsdgsfflvskltvdksrwqqgnvfscsvlhealhshytgkslslspg

SEQ ID NO:
57

Light chain A

Yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedg
vpsrfsgsgfhtsfnltisdlqaddiatyycqvlqffgrgsrlhikrtvaapsvfifppsd
eqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteqdskdstyslsstlt
Iskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
58

Heavy chain B

Evrlvesggglvkpggsirlscsasgfdfdnawmtwvrgppgkglewvgr
itgpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgk
yydfwwgyppgeeyfqdwgqgtlvivssdkthtqvqlvesgggvvqpgt
slrlscaasqfrfdgygmhwvrqapgkglewvasishdgikkyhaekvwg
rftisrdnskntlylgmnslrpedtalyycakdlredeceewwsdyydfgkq
Ipcaksrgglvgiadnwgqgtmvtvssdkthtastkgpsviplapsskstsg
gtaalgclvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpss
slgtqtyicnvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilf

SEQ ID NO:
59
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ppkpkdtlmisrtpevicvvvdvshedpevkifnwyvdgvevhnaktkpr
eeqynstyrvvsvltvlhgdwlngkeykckvsnkalpapiektiskakgqpr
epqvytlppcrdeltkngvslwclvkgfypsdiavewesnggpennykttp
pvldsdgsfflyskltvdksrwgqgnvfscsvmhealhnhytgkslslspg

Light chain B

Qsvltgppsvsaapgqgkvtiscsgntsnignnfvswyqqrpgrapglliyetdkrps
gipdrfsasksgtsgtlaitglqtgdeadyycatwaaslssarvfgtgtkvivldkthtas
eltqdpavsvalkqtvtitcrgdslrshyaswyqkkpgqapvllfygknnrpsgipdr
fsgsasgnrasltitgaqaedeadyycssrdksgsrlsvigggtkltvldkthtrtvaap

svfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdsk

dstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID
60

NO:

Binding Protein 8 Nucleotide Sequences

Heavy chain A

agagcccacctggtgeagtctggeaccgecatgaagaaaccaggegectetgtgegg
gtgtectgtcagacaageggctacaccttcaccgeccacatectgttetggttceggea

ggcecctggeagaggactggaatgggtgggatggatcaageecccagtatggegeeg
tgaacttcggecggaggcttccgggatagagtgaccctgaccegggacgtgtacegeg
agatcgcctacatggacatccggggectgaageccgatgacaccgecgtgtactactg
cgccagagacagaagctacggegacageagetgggcetetggatgettggggecagg
gcacaaccgtggtggtgatetgecgectctacaaagggecccagegtgttcectetgge
ccctagcagcaagageacatctggeggaacagecgeectgggetgeetegtgaagg
actactttcccgagcccgtgaccgtgtectggaattetggegeectgaccageggegtg
cacacctttccagetgtgctgecagtccagecggectgtacagectgageagegtegtea
cagtgcccagcagctctetgggeaccecagacctacatctgeaacgtgaaccacaage
ccagcaacaccaaggtggacaagaaggtggaacccaagagetgcgacaagaccca
cacctgtcceccttgtectgecececgaactgetgggaggecctteegtgttectgttecc
cccaaagcccaaggacaccctgatgatcageccggacceeecgaagtgacetgegtggt
ggtggatgtgtcccacgaggacccetgaagtgaagttcaattggtacgtggacggegtg
gaagtgcacaacgccaagaccaagecaagagaggaacagtacaacageacctacce
gggtggtatecgtgetgacegtgetgcaccaggactggetgaacggeaaagagtaca
agtgcaaggtgtccaacaaggccctgecetgeecececatcgagaaaaccatcageaagg
ccaagggccagccccgegaaccccaggtgtgeacactgeccccaageagggacga
gctgaccaagaaccaggtgtcectgagetgtgecgtgaaaggettctaccccteegat
atcgccgtggaatgggagagcaacggecageccgagaacaactacaagaccacce
cceetgtgetggacagegacggctcattettectggtgtccaagetgacagtggacaag
tcceggtggeageagggeaacgtgttcagetgeteegtgatgecacgaggecctgeac
aaccactacacccagaagtccctgagectgagecceggeaag

SEQ ID
61

NO:

Light chain A

Tacatccacgtgacccagagecccageagectgtecgtgtccatcggegaca
gagtgaccatcaactgccagacctctcagggegtgggcagegacctgeactg
gtatcagcacaagcctggcagageccccaagetgetgatccaccacacaage
agcgtggaagatggcgtgcccageagattttccggeageggcttccacacca
gcttcaacctgaccatcagegatctgcaggecgacgacattgecacctactatt
gtcaggtgctgcagttcttcggcagaggcageagactgeacatcaagegtacg
gtggccgeteccagegtgttcatcttcccacctagecgacgageagetgaagtee
ggcacagectetgtegtgtgectgetgaacaacttctaccccegegaggecaa
agtgcagtggaaggtggacaacgccctgecagageggeaacagecaggaaa
gcgtgaccgageaggacagcaaggactccacctacagectgageageacce
tgacactgagcaaggccgactacgagaagcacaaggtgtacgectgegaagt
gacccaccagggcctgtctageeecegtgaccaagagcettcaaccggggega
gtgt

SEQ ID NO:

62

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageecggtgggtetctcege
ctgagctgttctgectceggctttgatttcgataacgectggatgacetgggtcaggeag

cctccaggtaagggactggagtgggtgggaagaatcacaggtccaggegagggctg

SEQ ID
63

NO:
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gtccgtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacea
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct

gtgccagaacaggeaaatactacgacttctggtggggctatceccetggegaggaata
ttttcaagactggggtcagggaacccttgttatcgtgtectccgacaaaacccataceca
ggtgcagttggtegagtctgggggaggcgtggtecagectgggacgteectgagact
ctcetgtgcagectctcaattcaggtttgatggttatggeatgeactgggtecgecagge

cccaggcaaggggctggagtgggtggcatcetatatcacatgatggaattaaaaagtat

cacgcagaaaaagtgtggggccgcttcaccatctccagagacaattccaagaacaca

ctgtatctacaaatgaacagcctgegacctgaggacacggctctetactactgtgecgaa

agatttgcgagaagacgaatgtgaagagtggtggteggattattacgattttgggaaac

aactcccttgegeaaagtcacgeggeggettggttggaattgetgataactggggcecea

agggacaatggtcaccgtctcttcagataagacccacaccgettccaccaagggecca
tcggtcttccceetggeaccectectccaagageacctetgggggcacageggeccetgg
getgeetggtcaaggactacttccccgaaccggtgacggtgtegtggaactcaggege
cctgaccageggegtgeacaccttcccggetgtectacagtectcaggactetactceee
tcagcagegtggtgaccgtgecctccageagettgggeacccagacctacatctgeaa
cgtgaatcacaagcccageaacaccaaggtggacaagaaagttgageccaaatcettgt
gacaaaactcacacatgcccaccgtgeccageacctgaactectggggggaccgtca
gtcttectettceeccccaaaacccaaggacaccctcatgatctcecggacceectgaggt

cacatgcgtggtggtggacgtgagecacgaagaccetgaggtcaagttcaactggtat
gttgacggcgtggaggtgcataatgeccaagacaaagecgegggaggageagtacaa
cagcacgtaccgtgtggtcagegtcctcaccgtectgecaccaggactggetgaatgge
aaggagtacaagtgcaaggtctccaacaaageccteccageccccatcgagaaaacc
atctccaaagccaaagggeagecccgagaaccacaggtgtacacectgecceeatge
cgggatgagctgaccaagaatcaagtcagectgtggtecctggtaaaaggettetatee
cagcgacatcgeegtggagtgggagagecaatgggeagecggagaacaactacaag

accacgcctceegtgetggactccgacggcetecttcttectctactcaaaactcacegtg
gacaagagcaggtggcagcaggggaacgtcttctcatgetecgtgatgeatgaggct

ctgcacaaccactacacgcagaagagcctctecctgtctcegggt

Light chain B

Cagtctgtgctgacgcagecgecctcagtgtetgeggecccaggacagaagg
tcaccatctcctgetctggaaacacctccaacattggeaataattttgtgtectggt
atcaacagcgccccggeagagecccccaactccteatttatgaaactgacaag
cgaccctcagggattcctgaccgattctetgettccaagtetggtacgtcaggea
ccctggecatcaccgggetgeagactggggacgaggecgattattactgege
cacatgggctgccagcectgagttcegegegtgtettcggaactgggaccaagg
tcatcgtcctggacaaaacccataccgeatccgaactgactcaggacccetgec
gtetetgtggeactgaageagactgtgactattacttgecgaggegactcactge
ggagccactacgcttcetggtatcagaagaaacccggecaggeacctgtgetg
ctgttctacggaaagaacaataggccatctggeatcceegaccegcettttctggea
gtgcatcagggaaccgagcecagtctgaccattaccggegeccaggetgagga
cgaagccgattactattgcagetcccgggataagageggcetecagactgageg
tgttcggaggaggaactaaactgaccgtectcgataagacccatacccgtacg
gtggccgeteccagegtgttcatcttcccacctagcgacgageagetgaagtee
ggcacagectetgtegtgtgectgetgaacaacttctaccccegegaggecaa
agtgcagtggaaggtggacaacgccctgecagageggeaacagecaggaaa
gcgtgaccgageaggacagcaaggactccacctacagectgageageacce
tgacactgagcaaggccgactacgagaagcacaaggtgtacgectgegaagt
gacccaccagggcctgtctagececegtgaccaagagcettcaaccggggega
gtgt

SEQ ID
64

NO:

Binding Protein 9 Amino Acid Sequences

Heavy chain A

Qvqlvgsgggmkkpgesmriscrasgyefidctinwirlapgkrpewmgwlkpr
ggavnyarplqgrvtmtrdvysdtaflelrsitvddtavyfctrgkncdynwdfehw

SEQ ID
65

NO:

184




grgtpvivssastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgalts
gvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscdkt
htcppcpapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyv
dgvevhnaktkpreeqynstyrvvsvltvlhgdwingkeykckvsnkalpapiekt
iskakgqprepqvctlppsrdeltkngvslscavkgfypsdiavewesnggqpenny
kttppvldsdgsfflvskltvdksrwqqgnvfscsvmhealhnhytgkslslspg

Light chain A

Eivltgspgtlslspgetaiiscrtsqygslawyqqrpgqaprlviysgstraagipdrfs
gsrwgpdynltisnlesgdfgvyycqqyeffgqgtkvqvdikrtvaapsvfifppsd
eqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteqdskdstyslsstlt
Iskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:

66

Heavy chain B

Evrlvesggglvkpggsirlscsasgfdfdnawmtwvrgppgkglewvgr
itgpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgk
yydfwwgyppgeeyfqdwgqgtlvivssdkthtqvqlvesgggvvqpgt
slrlscaasqfrfdgygmhwvrqapgkglewvasishdgikkyhaekvwg
rftisrdnskntlylgmnslrpedtalyycakdlredeceewwsdyydfgkq
Ipcaksrgglvgiadnwgqgtmvtvssdkthtastkgpsviplapsskstsg
gtaalgclvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpss
slgtqtyicnvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilf
ppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpr
eeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqpr
epqvytlppcrdeltknqvslwclvkgfypsdiavewesngqpennykttp
pvldsdgsfilyskltvdksrwgqgnviscsvmhealhnhytgkslslspg

SEQ ID
67

NO:

Light chain B

gsvltgppsvsaapggkvtiscsgntsnignnfvswyqqrpgrapglliyetdkrps
gipdrfsasksgtsgtlaitglqtgdeadyycatwaaslssarvfgtgtkvivldkthtas
eltqdpavsvalkqtvtitcrgdslrshyaswyqkkpgqapvllfygknnrpsgipdr
fsgsasgnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtrtvaap
svfifppsdeqglksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdsk
dstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:

68

Binding Protein 9

Nucleotide Sequences

Heavy chain A

caggtgcagetggtgcagtctggeggccagatgaagaaacccggegagageatgeg
gatcagctgecagagecageggcetacgagttcatcgactgeaccetgaactggatcaga
ctggccectggeaageggectgagtggatgggatggctgaagectagaggeggage
cgtgaactacgccagacctctgcagggeagagtgaccatgaccegggacgtgtacag
cgataccgccttectggaactgeggagectgacegtggatgatacegecgtgtacttet
gcacccggggeaagaactgegactacaactgggacttcgageactggggeagaggc
acccctgtgatcgtgtcaagegegtcgaccaagggecccagegtgttecctetggece
ctagcagcaagagcacatctggeggaacageegeectgggetgectegtgaaggact
actttcccgageccgtgaccgtgtectggaattctggegeectgaccageggegtgea
cacctttccagcetgtgetgeagtccageggectgtacagectgageagegtegtgaca
gtgcccageagctctetgggeacccagacctacatctgeaacgtgaaccacaagecca
gcaacaccaaggtggacaagaaggtggaacccaagagetgecgacaagacecacac
ctgtcecccttgtectgececcgaactgetgggaggecctteegtgtteetgttcceece
aaagcccaaggacaccctgatgatcageeggaccccegaagtgacetgegtggtggt
ggatgtgtcccacgaggaccetgaagtgaagttcaattggtacgtggacggegtggaa
gtgcacaacgccaagaccaagecaagagaggaacagtacaacageacctaccgggt
ggtgteegtgetgacegtgctgecaccaggactggetgaacggcaaagagtacaagtg
caaggtgtccaacaaggecectgectgeececcatcgagaaaaccatcageaaggecaa
gggccagececgegaacccecaggtgtgcacactgeecccaagecagggacgagetg
accaagaaccaggtgtcectgagetgtgccgtgaaaggcttctaceectecgatatege

cgtggaatgggagagcaacggecageccgagaacaactacaagaccaccceccctg

SEQ ID
69

NO:

185




tgctggacagegacggctcattcttectggtgtecaagetgacagtggacaagtecegg
tggcagcagggeaacgtgttcagetgetcegtgatgecacgaggecctgeacaaccact
acacccagaagtccctgagectgageccegge

Light chain A

gagatcgtgctgacacagagecctggeaccctgagectgtetccaggegagacagee
atcatcagctgccggacaagecagtacggcagectggectggtatcagcagaggect
ggacaggccceccagactcgtgatctacageggeageacaagagecgecggaatece
cgatagattcagcggctccagatggggccctgactacaacctgaccatcagecaacctg
gaaagcggcegacttcggegtgtactactgccageagtacgagttcttcggecagggea
ccaaggtgcaggtggacatcaagegtacggtggecegetcecagegtgttcatetteee
acctagcgacgagcagcetgaagtccggeacagectetgtegtgtgectgetgaacaac
ttctaccceccgegaggecaaagtgeagtggaaggtggacaacgeectgeagagegg
caacagccaggaaagcgtgaccgageaggacageaaggactceacctacagectga
gcagcaccctgacactgagcaaggecgactacgagaagcacaaggtgtacgectge
gaagtgacccaccagggcectgtctagccecegtgaccaagagettcaaccggggega

geet

SEQ ID
70

NO:

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageccggtgggtetctecge
ctgagctgttctgectecggcetttgatttcgataacgectggatgacctgggtecaggeag

cctccaggtaagggactggagtgggtgggaagaatcacaggtcecaggegagggctg
gtccgtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacca
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct

gtgccagaacaggcaaatactacgacttctggtgggectatceceetggegaggaata
ttttcaagactggggtcagggaacccttgttatcgtgtectccgacaaaacccataceea
ggtgcagttggtggagtctgggggaggcgtggtccagectgggacgtecctgagact

ctcctgtgecagectetcaattcaggtttgatggttatggcatgeactgggtecegecagge

cccaggcaaggggctggagtgggtggcatctatatcacatgatggaattaaaaagtatc
acgcagaaaaagtgtggggccgcttcaccatctccagagacaattccaagaacacact
gtatctacaaatgaacagcctgegacctgaggacacggetetctactactgtgegaaag
atttgcgagaagacgaatgtgaagagtggtggteggattattacgattttgggaaacaac
tccettgegeaaagteacgeggeggcettggttggaattgetgataactggggccaagg

gacaatggtcaccgtctcttcagataagacccacaccgettccaccaagggeccatcg

gtcttceccetggeaccetectccaagageacctetgggggcacageggecctgggct
gectggtcaaggactacttccccgaaceggtgacggtgtegtggaactcaggegecct
gaccagcggegtgcacaccttceecggetgtectacagtcctcaggactctacteectea
gcagcegtggtgaccgtgccctecageagettgggcacceagacctacatetgcaacgt
gaatcacaagcccagcaacaccaaggtggacaagaaagttgageccaaatettgtga

caaaactcacacatgcccaccgtgccecageacctgaactectggggggaccgteagt

cttectettecceccaaaacccaaggacacccteatgatcteccggaccecctgaggtea

catgcgtggtggtggacgtgagcecacgaagaccctgaggtcaagttcaactggtatgtt
gacggcgtggaggtgcataatgccaagacaaageegegggaggageagtacaaca

gcacgtaccgtgtggtcagegtectcacegtectgcaccaggactggetgaatggeaa
ggagtacaagtgcaaggtctccaacaaagecectcecageecccatcgagaaaaccat

ctccaaagccaaagggeagecececgagaaccacaggtgtacaceetgeceecatgee

gggatgagetgaccaagaatcaagtcageetgtggtgcctggtaaaaggcettctatece
agcgacatcgecegtggagtgggagageaatgggeagecggagaacaactacaaga

ccacgcctecegtgetggactecgacggctecttettectctactcaaaactcaccgteg
acaagagcaggtggcagcaggggaacgtcttctcatgetecgtgatgcatgaggcetct

gcacaaccactacacgcagaagagcctctcectgtctccgggt

SEQ ID
71

NO:

Light chain B

cagtctgtgctgacgcagecgeccteagtgtetgeggecccaggacagaaggtcace
atctcetgetetggaaacacctccaacattggeaataattttgtgtectggtatcaacage

gccececggeagagecceccaactecteatttatgaaactgacaagegacectcagggat
tcctgaccgattetetgettccaagtetggtacgtcaggeaccectggecatcaccgggcet
gcagactggggacgaggecegattattactgegecacatgggetgecagectgagttce

SEQ ID
72

NO:

186




gecgegtgtettcggaactgggaccaaggtcategtectg
gacaaaacccataccgcatccgaactgactcaggaccectgeegtetetgtggeactga
agcagactgtgactattacttgccgaggegactcactgeggagecactacgettcetgg
tatcagaagaaacccggccaggeacctgtgetgetgttctacggaaagaacaatagge
catctggcatcecccgaccgcttttctggeagtgeatcagggaaccgagecagtetgace
attaccggcgcccaggetgaggacgaagecgattactattgeagetcccgggataaga
geggctccagactgagegtgttcggaggaggaactaaactgacegtectcgataagac
ccatacccgtacggtggecgetcecagegtgttcatcettcccacctagecgacgageag
ctgaagtccggeacagectetgtegtgtgcctgetgaacaacttctacccecgegagge
caaagtgcagtggaaggtggacaacgecctgcagageggeaacagecaggaaage
gtgaccgagcaggacagcaaggactccacctacagectgageageaccctgacact
gagcaaggccgactacgagaagcacaaggtgtacgeetgegaagtgaccecaccagg
gectgtctageccegtgaccaagagettcaaccggggcgagtgt

Binding Protein 10 Amino Acid Sequences

Heavy chain A

Qvqlvgsgggmkkpgesmriscrasgyefidctlnwirlapgkrpewmgwlkpr
ggavnyarplqgrvtmtrdvysdtaflelrsitvddtavyfctrgkncdynwdfehw
grgtpvivssastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgalts
gvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscdkt
htcppcpapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyv
dgvevhnaktkpreeqynstyrvvsvltvlhgdwingkeykckvsnkalpapiekt
iskakgqgprepqvctlppsrdeltknqvslscavkgfypsdiavewesnggpenny
kttppvldsdgsfflvskltvdksrwqqgnvfscsvmhealhnhytgkslslspg

SEQ ID NO:

73

Light chain A

Eivltgspgtlslspgetaiiscrtsqygslawyqqrpgqaprlviysgstraagipdrfs
gsrwgpdynltisnlesgdfgvyycqqyeffgqgtkvqvdikrtvaapsvfifppsd
eqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteqdskdstyslsstlt
Iskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:

74

Heavy chain B

qvqlvesgggvvgpgtslriscaasqfrfdgygmhwvrqapgkglewvas
ishdgikkyhaekvwgrftisrdnskntlylgmnslrpedtalyycakdlred
eceewwsdyydfgkqglpcaksrgglvgiadnwgqgtmvtvssdkthtevr
Ivesggglvkpggslrlscsasgfdfdnawmtwvrqppgkglewvgritgp
gegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgkyyd
fwwgyppgeeyfqdwgqgtlvivssdkthtastkgpsviplapsskstsgg
taalgclvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpsss
lgtqtyicnvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfp
pkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpree
qynstyrvvsvltvlhgdwlngkeykckvsnkalpapiektiskakgqpre
pqvytlppcrdeltkngvslwclvkgfypsdiavewesnggpennykttpp
vldsdgsfflyskltvdksrwqqgnviscsvmhealhnhytgkslslspg

SEQ ID
75

NO:

Light chain B

aseltqdpavsvalkqtvtitcrgdslrshyaswyqgkkpgqapvllfygknnrpsgip
drfsgsasgnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtgsvit
gppsvsaapggkvtiscsgntsnignnfvswyqqrpgrapqlliyetdkrpsgipdr

fsasksgtsgtlaitglqtgdeadyycatwaaslssarvfgtgtkvivldkthtrtvaaps
vfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskd

styslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:

76

Binding Protein 10 Nucleotide Sequences

Heavy chain A

caggtgcagctggtgcagtctggeggecagatgaagaaacccggegagageatgeg
gatcagctgcagagecageggctacgagttcatcgactgeaccetgaactggatcaga
ctggcecctggeaageggectgagtggatgggatggctgaagectagaggeggage
cgtgaactacgccagacctctgcagggeagagtgaccatgaccegggacgtgtacag

SEQ ID
77

NO:

187




cgataccgccttectggaactgeggagectgacegtggatgatacegecgtgtacttet
gcacccggggcaagaactgegactacaactgggacttcgageactggggcagaggc
acccctgtgategtgtcaagegegtcgaccaagggecceagegtgtteectetggecee
ctagcagcaagagcacatctggcggaacageegeectgggctgectcgtgaaggact
actttcccgageccgtgaccgtgtectggaattetggegeectgaccageggegtgcea
cacctttccagcetgtgetgeagtccageggectgtacagectgageagegtcgtgaca
gtgceccageagcetctetgggeacccagacctacatctgecaacgtgaaccacaagecc
agcaacaccaaggtggacaagaaggtggaacccaagagctgegacaagacceaca
cctgteceecttgtectgecceecgaactgetgggaggceccttecgtgttectgttcecce
caaagcccaaggacaccctgatgatcagecggaccccegaagtgacetgegtggte
gtggatgtgtcccacgaggaccctgaagtgaagttcaattggtacgtggacggegteg
aagtgcacaacgccaagaccaagccaagagaggaacagtacaacageacctaccg
ggtggtgtcegtgctgaccgtgetgeaccaggactggetgaacggcaaagagtacaa
gtgcaaggtgtccaacaaggecctgectgecccecatcgagaaaaccatcagecaagge
caagggccageccecgegaaccccaggtgtgcacactgeccccaageagggacgag
ctgaccaagaaccaggtgtcectgagetgtgecgtgaaaggcttctaccectecgatat
cgeegtggaatgggagageaacggecageeccgagaacaactacaagaccacceee
cctgtgetggacagegacggcteattcttcetggtgtccaagetgacagtggacaagte
ccggtggecageagggeaacgtgttcagetgetcegtgatgecacgaggecctgeacaa
ccactacacccagaagtccetgagectgageceegge

Light chain A

gagatcgtgetgacacagagecectggeaccctgagectgtetccaggecgagacagec
atcatcagctgccggacaagecagtacggcagectggectggtatcagcagaggect
ggacaggccecccagactcgtgatctacageggeageacaagagecgecggaateee
cgatagattcagcggetccagatggggecctgactacaacctgaccatcagcaacctg
gaaagcggcgacttcggegtgtactactgccageagtacgagttcttcggeccagggea
ccaaggtgcaggtggacatcaagegtacggtggeegetcccagegtgttcatettece
acctagcgacgagcagcetgaagtceggeacagectetgtegtgtgectgetgaacaac
ttctacccccgegaggecaaagtgcagtggaaggtggacaacgecctgcagagegg
caacagccaggaaagcgtgaccgagecaggacagecaaggactcecacctacagectg
agcagcaccctgacactgagcaaggecgactacgagaagecacaaggtgtacgectg
cgaagtgacccaccagggcectgtctagcceecgtgaccaagagettcaaccggggeg

agtgt

SEQ ID NO:78

Heavy chain B

caggtgcagttggtggagtctgggggaggcgtggtccagectgggacgtecctgaga
ctctcetgtgeagectetcaattcaggtttgatggttatggeatgeactgggtcegeecag
gecccaggeaaggggctggagtgggtagcatetatatcacatgatggaattaaaaagt
atcacgcagaaaaagtgtggggccgcttcaccatctccagagacaattccaagaacac
actgtatctacaaatgaacagectgcgacctgaggacacggetcetetactactgtgega
aagatttgcgagaagacgaatgtgaagagtggtggteggattattacgattttgggaaa
caactcccttgcgeaaagtcacgeggeggettggttggaattgetgataactggggcee
aagggacaatggtcaccgtctcttcagacaaaacccataccgaggttagactggtgga

gtcaggaggggggcttgtgaageccggtgggteteteccgectgagetgttetgectee
ggctttgatttcgataacgectggatgacctgggtcaggeagectccaggtaagggact

ggagtgggtgggaagaatcacaggtccaggcgagggctggteegtggactacgegg
aatctgttaaagggcggtttacaatctcaagggacaataccaagaataccttgtatttgga
gatgaacaacgtgagaactgaagacaccggatattacttctgtgeccagaacaggcaaa
tactacgacttctggtccggctatceccetggegaggaatattttcaagactggggteag
ggaacccttgttatcgtgtcetecgataagacccacaccgcttccaccaagggeccate
ggtettcceectggeaccctectccaagageacctetgggggeacageggeeetggg
ctgcctggtcaaggactacttccecgaaccggtgacggtgtegtggaactcaggegec
ctgaccagcggegtgcacaccttcecggetgtectacagtcetcaggactcetacteect
cagcagcgtggtgaccgtgecectccageagettgggeacccagacctacatctgeaa

SEQ ID NO:
79

188




cgtgaatcacaagcccageaacaccaaggtggacaagaaagttgageccaaatcttgt
gacaaaactcacacatgcccaccgtgccecageacctgaactectggggggaccegtea
gtctteetettceccecaaaacccaaggacaccectcatgatctceceggaccectgaggt

cacatgcgtggtggtggacgtgagecacgaagaccetgaggtcaagttcaactggtat
gttgacggcgtggaggtgcataatgecaagacaaagecgegggaggageagtacaa
cagcacgtaccgtgtggtcagegtcctcaccgtectgeaccaggactggetgaatgge
aaggagtacaagtgcaaggtctccaacaaageectcccagececcatcgagaaaacc
atctccaaagccaaagggcagecccgagaaccacaggtgtacaccctgeecceatge
cgggatgagetgaccaagaatcaagtcagectgtggtgcctggtaaaaggcttctatcee
cagcgacatcgeegtggagtgggagageaatgggeagecggagaacaactacaag

accacgcctceegtgetggactccgacggetecttettectctactcaaaactcacegtg
gacaagagcaggtggcagcaggggaacgtcttctcatgctcegtgatgeatgaggct

ctgcacaaccactacacgcagaagagectctecctgtctecgggt

Light chain B

gcatccgaactgactcaggaccctgecgtetetgtggeactgaageagactgt
gactattacttgccgaggegactcactgecggagecactacgettectggtatca
gaagaaacccggecaggeacctgtgctgetgttctacggaaagaacaatagg
ccatctggcatccecegaccgcttttctggeagtgcatcagggaaccgagecagt
ctgaccattaccggcgeccaggetgaggacgaagecgattactattgecagete
ccgggataagageggctccagactgagegtgttcggaggaggaactaaactg
accgtcctcgacaaaacccatacc
cagtctgtgctgacgcagecgeccteagtgtctgeggecccaggacagaagg
tcaccatctcctgetctggaaacacctccaacattggeaataattttgtgtectggt
atcaacagcgccccggeagagecccccaactccteatttatgaaactgacaag
cgaccctcagggattcctgaccgattctetgettccaagtetggtacgtcaggea
ccctggecatcaccgggetgeagactggggacgaggecgattattactgege
cacatgggctgccagcectgagttcegegegtgtettcggaactgggaccaagg
tcatcgtcctg
gataagacccatacccgtacggtggecgetcccagegtgttcatcttcecacct
agcgacgagcagctgaagtccggeacagectetgtegtgtgectgetgaacaa
cttctacccccgegaggecaaagtgeagtggaaggtggacaacgeccetgeag
agcggcaacagccaggaaagegtgaccgagecaggacageaaggactcecac
ctacagcctgagcageaccctgacactgagcaaggecgactacgagaagea
caaggtgtacgcctgcgaagtgacccaccagggectgtctageeecgtgace

aagagcttcaaccggggcgagtgt

SEQ ID NO:
80

Binding Protein 11 Amino Acid Sequences

Heavy chain A

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewvgwikpqy
gavnfggefrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswalda

wgqgttvvvsaastkgpsvfplapsskstsggtaalgclvkdyfpepvtvswnsgal
tsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscd
kthtcppepapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnw
yvdgvevhnaktkpreeqynstyrvvsvltvlhgdwlngkeykckvsnkalpapi
ektiskakgqprepqvctlppsrdeltknqvslscavkgfypsdiavewesngqpe

nnykttppvldsdgsfflvskltvdksrwqqgnvfscsvmhealhnhytgkslslsp

g

SEQ ID NO:
81

Light chain A

yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgv
psrfsgsgthtsfnltisdlqaddiatyycqvlqffgrgsrlhikrtvaapsvfifppsde
qlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltls
kadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
82

Heavy chain B

evrlvesggglvkpggsirlscsasgfdfdnawmtwvrgppgkglewvgri
tgpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgk
yydfwwgyppgeeyfqdwgqgtlvivssdkthtqvhltgsgpevrkpgts

SEQ ID NO:
83

189




vkvsckapgntlktydlhwvrsvpgqglqwmgwishegdkkviverfka
kvtidwdrstntaylqlsgltsgdtavyycakgskhrirdyalydddgalnwa
vdvdylsnlefwgqgtavtvssdkthtastkgpsviplapsskstsggtaalg

clvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqt
yicnvnhkpsntkvdkkvepkscdkthtcppepapellggpsvilfppkpk
dtlmisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqyns
tyrvvsvltvlhgdwingkeykckvsnkalpapiektiskakgqprepqvyt
Ipperdeltknqvslwclvkgtypsdiavewesnggpennykttppvldsd
gsfflyskltvdksrwqqgnvfscsvmhealhnhytgkslslspg

Light chain B

dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassr

asgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkth
taseltqdpavsvalkqtvtitcrgdslrshyaswygkkpgqapvllfygknnrpsgi
pdrfsgsasgnrasltitgagaedeadyycssrdksgsrlsvigggtkltvidkthtrtv

aapsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteq

dskdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID
84

NO:

Binding Protein 11

Nucleotide Sequences

Heavy chain A

agagcccacctggtgeagtetggeaccgecatgaagaaaccaggegectetgtgegg
gtgtectgtcagacaageggcetacaccttcaccgeecacateetgttetggttceggeag

geceectggeagaggactggaatgggtgggatggatcaageeccagtatggegecgtg
aacttcggcggaggcttccgggatagagtgaceetgaccegggacgtgtaccgegag
atcgcctacatggacatccggggectgaagececgatgacacegecgtgtactactgeg
ccagagacagaagctacggcgacageagetgggctctggatgcttggggccagggc
acaaccgtggtggtgtctgecgectctacaaagggecceagegtgtteectetggeece
tagcagcaagagcacatctggcggaacagecgeeetgggetgectcgtgaaggacta
ctttcccgageecgtgacegtgteetggaattctggegeeetgaccageggegtgeac

acctttccagetgtgctgcagtccageggectgtacagectgagcagegtegtgacagt
gcccageagetetetgggeaccecagacctacatctgecaacgtgaaccacaageeceag

caacaccaaggtggacaagaaggtggaacccaagagetgegacaagacccacacct
gtceeecttgteetgeccecgaactgetgggaggeccttecgtgttectgttecceccaa
agcccaaggacaccctgatgatcagecggacceccgaagtgacctgegtggtggteg
atgtgtcccacgaggaccctgaagtgaagttcaattggtacgtggacggcgtggaagt

gcacaacgccaagaccaagccaagagaggaacagtacaacageacctacegggtg

gtgtccgtgctgacegtgetgeaccaggactggetgaacggcaaagagtacaagtgc

aaggtgtccaacaaggecctgectgeccecatcgagaaaaccatcagecaaggecaag
ggcecagceeccgegaacceeaggtgtgeacactgeeccccaageagggacgagetga

ccaagaaccaggtgtccetgagetgtgecgtgaaaggcttctaccectcegatatcgee
gtggaatgggagagecaacggecageccgagaacaactacaagaccaccccecctgt
gctggacagegacggcteattcttectggtgtccaagetgacagtggacaagteceggt
ggcagcagggcaacgtgttcagetgetcegtgatgeacgaggecctgeacaaccact

acacccagaagtccctgagectgagecceggeaag

SEQ ID
85

NO:

Light chain A

tacatccacgtgacccagagccccageagectgtcegtgtccatcggegacag
agtgaccatcaactgccagacctctcagggegtgggcagegacctgeactggt
atcagcacaagcctggcagageccccaagetgetgatccaccacacaageag
cgtggaagatggcgtgcccageagattttccggeageggcettccacaccaget
tcaacctgaccatcagegatctgcaggecgacgacattgecacctactattgtca
ggtgctgeagttcttcggeagaggcageagactgecacatcaagegtacggtgg
ccgcetceccagegtgttcatcttcccacctagegacgageagetgaagteegge

acagcctetgtcgtgtgectgetgaacaacttctacccccgegaggecaaagtg
cagtggaaggtggacaacgccctgecagageggeaacagecaggaaagegt

gaccgagcaggacagcaaggactccacctacagectgageageacccetgac

SEQ ID
86

NO:

190




actgagcaaggccgactacgagaagcacaaggtgtacgectgecgaagtgacc
caccagggcctgtctagececgtgaccaagagcttcaaccggggcgagtgt

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageecggtgggtetctecge
ctgagctgttctgectceggetttgatttcgataacgectggatgacctgggtcaggeag

cctccaggtaagggactggagtgggotgggaagaatcacaggtccaggegagggctg
gtccgtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacea
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct
gtgccagaacaggcaaatactacgacttctggtggggctatcccecetggegaggaata
ttttcaagactggggtcagggaacccttgttatcgtgtcctccgacaaaacccataceca
ggtgcacctgacacagagcggacccgaagtgcggaagectggeacctetgtgaaggt
gtcctgcaaggeccctggeaacaccctgaaaacctacgacctgeactgggtecgeag
cgtgccaggacagggactgeagtggatgggctggatcagccacgagggegacaag
aaagtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaageacc
aacaccgcctacctgecagetgageggectgacctetggegataccgeegtgtactact
gcgecaagggeageaageaccggetgagagactacgecctgtacgacgatgacggc
gcectgaactgggecgtggatgtggactacetgageaacctggaattctgggeccagg
gcacagccgtgaccgtgtcatctgataagacccacaccgettccaccaagggeccatce
ggtcttceccctggeaccctectccaagageacctetgggggcacageggecctggg
ctgcctggtcaaggactacttcceccgaaccggtgacggtgtegtggaactcaggegee
ctgaccagcggcgtgcacaccttcecggetgtectacagtectcaggactetacteect
cagcagcgtggtgaccgtgccctccageagettgggcaccecagacctacatctgeaac
gtgaatcacaagcccagcaacaccaaggtggacaagaaagttgageccaaatcttgtg
acaaaactcacacatgcccaccgtgcccageacctgaactectggggggaccgteag
tettectettccccccaaaacccaaggacaccctcatgatctcccggaccectgaggtea
catgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtatgtt
gacggcgtggaggtgcataatgccaagacaaagecgegggaggageagtacaaca
gcacgtaccgtgtggtcagegtectcaccgtectgcaccaggactggetgaatggeaa
ggagtacaagtgcaaggtctccaacaaagecctcccagecceccatcgagaaaaccat
ctccaaagccaaagggeageccecgagaaccacaggtgtacaccetgeeeccatgee
gggatgagctgaccaagaatcaagtcagectgtggtecctggtaaaaggettetatcee
agcgacatcgeegtggagtgggagageaatgggecagecggagaacaactacaaga
ccacgcctecegtgctggactecgacggetecttettectetactcaaaactcaccgtgg
acaagagcaggtggcagcaggggaacgtcttctcatgetecgtgatgeatgaggcetet
gcacaaccactacacgcagaagagcctctcectgtctccgggt

SEQ ID
87

NO:

Light chain B

gacttcgtgctgacccagagecctcacagectgagegtgacacctggegaga
gcgecageatcagetgecaagageagecacteectgatccacggegaccggaa
caactacctggcttggtacgtgcagaagecccggeagatccecccagetgetga
tctacctggecageageagagecageggegtgcccgatagattttctggeage
ggcagcgacaaggacttcaccctgaagatcagecgggtggaaaccgaggac
gtgggcacctactactgtatgcagggcagagagageccctggacctttggeca
gggcaccaaggtggacatcaaggacaaaacccataccgeatccgaactgact
caggaccctgecgtetetgtggeactgaageagactgtgactattacttgecga
ggcgactcactgeggagecactacgettectggtatcagaagaaacccggeca
ggcacctgtgetgctgttctacggaaagaacaataggecatctggeatceccga
ccgcttttctggcagtgcatcagggaaccgagecagtctgaccattaccggege
ccaggctgaggacgaagccgattactattgecagetcecegggataagageggct
ccagactgagcgtgttcggaggaggaactaaactgaccgtcctegataagace
catacccgtacggtggccgetcccagegtgttcatcttcccacctagegacgag
cagctgaagtccggeacagectetgtcgtgtgectgetgaacaacttctaceee
cgcgaggccaaagtgcagtggaaggtggacaacgeectgecagageggcaa
cagccaggaaagcegtgaccgagecaggacagcaaggactccacctacagect
gagcagcaccctgacactgagecaaggecgactacgagaageacaaggtgta

SEQ ID
88

NO:

191




cgectgecgaagtgacccaccagggectgtetagececgtgaccaagagettca
accggggcgagtgt

Binding Protein 12

Amino Acid Sequences

Heavy chain A

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewvgwikpqy
gavnfggefrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswalda

wgqgttvvvsaastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgal
tsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscd
kthteppepapellggpsvilfppkpkdtimisrtpevtcvvvdvshedpevkfnw
yvdgvevhnaktkpreeqynstyrvvsvltvlhgdwlngkeykckvsnkalpapi
ektiskakgqgprepqvctlppsrdeltknqvslscavkgfypsdiavewesngqpe

nnykttppvldsdgstflvskltvdksrwqqgnvfscsvmhealhnhytgkslslsp

g

SEQ ID NO:

89

Light chain A

yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgv
psrfsgsgthtsfnltisdlqaddiatyycqvlqffgrgsrlhikrtvaapsvfifppsde

qlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltls
kadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:90

Heavy chain B

evrlvesggglvkpggsirlscsasgfdfdnawmtwvrgppgkglewvgri
tgpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgk

yydfwwgyppgeeyfqdwgqgtlvivssdkthtgmglgesgpglvkpse
tlsltcsvsgasisdsywswirrspgkglewigyvhksgdtnyspslksrvnl

sldtsknqvslslvaataadsgkyycartlhgrriygivafnewftyfymdvw
gngtqvtvssdkthtastkgpsviplapsskstsggtaalgclvkdyfpepvtv
swnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntk
vdkkvepkscdkthtcppcpapellggpsvilfppkpkdtlmisrtpevtcv
vvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvltvlhqd
wlngkeykckvsnkalpapiektiskakgqprepqvytlppcrdeltkngqv

slwclvkgfypsdiavewesngqpennykttppvldsdgsfflyskltvdks
rwqgqgnvfscsvmhealhnhytgkslslspg

SEQ ID
91

NO:

Light chain B

sdisvapgetariscgekslgsravqwyghragqapsliiynnqdrpsgiperfsgsp
dspfgttatltitsveagdeadyychiwdsrvptkwvfgggttltvldkthtaseltqdp
avsvalkqtvtitcrgdslrshyaswyqkkpgqapvllfygknnrpsgipdrfsgsas
gnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtrtvaapsvfifp
psdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstysls
stltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:

92

Binding Protein 12

Nucleotide Sequences

Heavy chain A

agagcccacctggtgeagtetggeaccgecatgaagaaaccaggegectetgtgegg
gtgtectgtcagacaageggctacaccttcaccgeccacatectgttetggttceggeag

gcecctggeagaggactggaatgggtgggatggatcaageceeagtatggegeegtg
aacttcggecggaggcttccgggatagagtgaceetgacccgggacgtgtaccgegag
atcgcctacatggacatccggggectgaageccgatgacaccgecgtgtactactgeg
ccagagacagaagctacggcgacageagetgggctetggatgettggggccaggge
acaaccgtggtggtgtctgccgectctacaaagggecccagegtgttcectctggecce
tagcagcaagagcacatctggcggaacagecgecctgggetgectegtgaaggacta
ctttcccgageccgtgacegtgtectggaattctggegeectgaccageggegtgeac

acctttccagetgtgetgeagtccageggectgtacageetgageagegtecgtgacagt
gcccageagctctetgggeaccecagacctacatetgeaacgtgaaccacaageeceag

caacaccaaggtggacaagaaggtggaacccaagagctgcgacaagacccacacct
gteccccttgteetgececcgaactgetgggaggecctteegtgttectgttcceeccaa
agcccaaggacaccctgatgatcagceggacceecgaagtgacctgegtggtggteg
atgtgtcccacgaggaccctgaagtgaagttcaattggtacgtggacggegtggaagt

gcacaacgccaagaccaagccaagagaggaacagtacaacageacctaccgggtg

SEQ ID
93

NO:

192




gtgtccgtgctgacegtgetgeaccaggactggetgaacggcaaagagtacaagtgc

aaggtgtccaacaaggecctgectgeccecatcgagaaaaccatcagecaaggecaag
ggccageeccgegaacceeaggtgtgeacactgeeccccaageagggacgagetga

ccaagaaccaggtgtccetgagetgtgecgtgaaaggcttctaccectcegatatcgee
gtggaatgggagagecaacggecageccgagaacaactacaagaccaccccecctgt
gctggacagegacggcteattettectggtgtccaagetgacagtggacaagtceeggt
ggcagcagggcaacgtgttcagetgctcegtgatgeacgaggecctgeacaaccact

acacccagaagtccctgagectgagecceggeaag

Light chain A

tacatccacgtgacccagagccccageagectgtcegtgtccatcggegacag
agtgaccatcaactgccagacctctcagggegtgggeagegacctgeactggt
atcagcacaagcctggcagageccccaagetgetgatccaccacacaageag
cgtggaagatggcgtgcccageagattttccggeageggcettccacaccaget
tcaacctgaccatcagegatctgcaggecgacgacattgeecacctactattgtca
ggtgctgeagttcttcggcagaggcageagactgecacatcaagegtacggtgg
ccgcetceccagegtgttcatcttcccacctagegacgageagetgaagteegge
acagcctctgtcgtgtgectgetgaacaacttctacccccgegaggecaaagtg
cagtggaaggtggacaacgccctgcagageggeaacagecaggaaagegt
gaccgagcaggacagcaaggactccacctacagectgageageacccetgac
actgagcaaggccgactacgagaagcacaaggtgtacgectgcgaagtgacc
caccagggcctgtctageecccgtgaccaagagcettcaaccggggcgagtgt

SEQ ID
94

NO:

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageecggtgggtetctecge
ctgagctgttctgectceggetttgatttcgataacgectggatgacctgggtecaggeag

cctccaggtaagggactggagtgggotgggaagaatcacaggtccaggegagggctg
gtccgtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacca
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct
gtgccagaacaggcaaatactacgacttctggtggggctatceccecetggegaggaata
ttttcaagactggggtcagggaacccttgttatcgtgtcctccgacaaaacccataceca
gatgcagetgeaggagageggecectggactegtgaageccagegagaceetgagee
tgacatgcagcgtgageggegecageatcagecgacagetactggagetggatcagga
ggagccectggeaagggectggagtggatcggctacgtgcacaagageggegacace
aactacagcccctecctgaagtccagggtgaacctgtecctggacaccageaagaacc
aggtgagcctgtceetggtggetgecacagetgetgacageggeaagtactactgtgc
caggaccctgcacggcaggaggatctacggeatcgtggecttcaacgagtggttcacc
tacttctacatggacgtgtggggcaacggeacccaggtgaccgtgagetcegataaga
cccacaccgcttccaccaagggeccateggtettceecctggeacectectccaagag
cacctctgggggcacageggecectgggetgectggtcaaggactacttceccgaace
ggtgacggtgtegtggaactcaggegeectgaccageggegtgcacaccttcecegge
tgtcetacagtcctcaggactetactcectcageagegtggtgacegtgecctccagea
gcttgggcaccecagacctacatctgcaacgtgaatcacaageccageaacaccaaggt
ggacaagaaagttgagcccaaatcttgtgacaaaactcacacatgeccaccgtgeecea
gcacctgaactectggggggaccgtcagtcttcetettccceccaaaacccaaggaca
cccteatgatctceceggaccectgaggtcacatgegtggtggtggacgtgagecacga
agaccctgaggtcaagttcaactggtatgttgacggegtggaggtgcataatgccaaga
caaagccgcgggaggagcagtacaacageacgtaccgtgtggtcagegtectcace
gtectgecaccaggactggetgaatggeaaggagtacaagtgcaaggtctccaacaaa
gcccteeccageccecatcgagaaaaccatctccaaageccaaagggeageeecgaga
accacaggtgtacaccctgecccccatgecgggatgagetgaccaagaatcaagtcag
cctgtggtgcctggtaaaaggcettctatcccagegacatcgeegtggagtgggagage
aatgggcagccggagaacaactacaagaccacgectcecgtgetggactcegacgg
ctccttettectctactcaaaactcaccgtggacaagageaggtggecageaggggaac
gtcttetcatgetcegtgatgeatgaggcetetgeacaaccactacacgcagaagagect
ctceetgtetecgggt

SEQ ID
95

NO:

193




Light chain B

tccgacatcagegtggecceeggagagacagecaggatetectgeggegag
aagagcctgggaagcagggctgtgcagtggtaccaacacagggecggacag
gctcccagectgatcatctacaacaaccaggacaggeccageggeatcectga
gaggttcagcggaageccecgacagecccttcggaaccacagecaccetgace
atcacaagcgtggaagcecggegacgaggccgactactactgeccacatetggg
acagcagggtgcccaccaagtgggtgtttggcggeggeaccaccctgaccgt
gctggacaaaacccataccgeatccgaactgactcaggaccectgeegtetetgt
ggcactgaagcagactgtgactattacttgccgaggegactcactgeggagee
actacgcttcctggtatcagaagaaacccggecaggeacctgtgetgetgttcta
cggaaagaacaataggccatctggeatcceccgaccgcettttetggeagtgcate
agggaaccgagccagtctgaccattaccggegeccaggetgaggacgaage
cgattactattgcagctcccgggataagageggctccagactgagegtgttcgg
aggaggaactaaactgaccgtcctcgataagacccataccegtacggtggecg
ctcccagegtgtteatcttcccacctagegacgageagetgaagtceggeaca
gectetgtegtgtgectgetgaacaacttctacccecgegaggecaaagtgeag
tggaaggtggacaacgecctgecagageggeaacagecaggaaagegtgacc
gagcaggacagcaaggactccacctacagectgagcageacccetgacactga
gcaaggccgactacgagaagceacaaggtgtacgectgecgaagtgacceace
agggcectgtctageecccgtgaccaagagettcaaccggggegagtgt

SEQ ID
96

NO:

Binding Protein 13 Amino Acid Sequences

Heavy chain A

qvhltgsgpevrkpgtsvkvsckapgntlktydlhwvrsvpgqglqwmgwishe
gdkkviverfkakvtidwdrstntaylqlsgltsgdtavyycakgskhrlrdyalydd
dgalnwavdvdylsnlefwgqgtavtvssastkgpsvfplapsskstsggtaalgcl

vkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvn

hkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdtlmisrtpevt
cvvvdvshedpevkfnwyvdgvevhnaktkpreegynstyrvvsvltvlihgdwl
ngkeykckvsnkalpapiektiskakegprepgvctlppsrdeltkngvslscavkg
fypsdiavewesnggpennykttppvldsdgsfflvskltvdksrwqggnvfscsv
mhealhnhvtgkslslspg

SEQ ID
97

NO:

Light chain A

dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassr
asgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikrtva
apsvfifppsdeqlksgtasvvclinnfypreakvqwkvdnalgsgnsqgesvteqd
skdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID
98

NO:

Heavy chain B

evrlvesggglvkpggslrlscsasgfdfdnawmtwvrqppgkglewvgr
itgpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgk
yydfwwgyppgeeyfqdwgqgtlvivssdkthtqmqlgesgpglvkpse
tlsltcsvsgasisdsywswirrspgkglewigyvhksgdtnyspslksrvnl
sldtsknqvslslvaataadsgkyycartlhgrriygivafnewftyfymdv
wgngtqvtvssdkthtastkgpsviplapsskstsggtaalgclvkdyfpepv
tvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsn
tkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdtlmisrtpevt
cvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvltvlh
gdwlngkeykckvsnkalpapiektiskakgqprepqvytlppcrdeltkn
qvslwclvkgfypsdiavewesngqpennykttppvldsdgsftlyskltv
dksrwqqggnvfscsvmhealhnhytgkslslspg

SEQ ID
99

NO:

Light chain B

sdisvapgetariscgekslgsravqwyghragqapsliiynnqdrpsgiperfsgsp
dspfgttatltitsveagdeadyychiwdsrvptkwvfgggttitvldkthtaseltqd
pavsvalkqtvtitcrgdslrshyaswygkkpgqapvllfygknnrpsgipdrfsgs
asgnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtrtvaapsvfif
ppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsgesvteqdskdstys

SEQ ID
100

NO:

194




| Isstltlskadyekhkvyacevthgglsspvtksfnrgec

Binding Protein 13 Nucleotide Sequences

Heavy chain A

caggtgcacctgacacagagcggacccgaagtgcggaagectggeacctetgtgaa

ggtgteetgeaaggecectggeaacacectgaaaacctacgacetgeactgggtgeg

cagcgtgcecaggacagggactgeagtggatgggctggatcageccacgagggegac

aagaaagtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaage
accaacaccgcctacctgeagetgageggectgacctetggegatacegeegtgtact
actgcgccaagggeageaageaccggetgagagactacgecctgtacgacgatgac
ggcgecctgaactgggecgtggatgtggactacctgagcaacctggaattetgggge

cagggcacagccgtgaccgtgtcatctgcttcgaccaagggecccagegtgtteecte
tggcccctagecageaagageacatctggecggaacagecgecetgggetgectegtga
aggactactttcccgageccgtgaccgtgtectggaattetggegecctgaccagegg

cgtgcacacctttccagetgtgetgeagtecageggectgtacagectgageagegte

gtgacagtgcccageagetetctgggeaccecagacctacatctgecaacgtgaaccaca
agcccagcaacaccaaggtggacaagaaggtggaacccaagagetgegacaagac
ccacacctgtceeccttgteetgeccecgaactgetgggaggeccttecgtgtteetgtt

ccccccaaageccaaggacaccectgatgatcagecggaceeccgaagtgacctgeg

tggtggtggatgtgtcccacgaggaccetgaagtgaagttcaattggtacgtggacgg

cgtggaagtgcacaacgccaagaccaagecaagagaggaacagtacaacageacct
accgggtggtgtecgtgctgacegtgetgeaccaggactggetgaacggcaaagagt
acaagtgcaaggtgtccaacaaggccctgectgeccecatcgagaaaaccatcagea
aggccaagggccagececgegaacccecaggtgtgcacactgeccccaageaggga
cgagctgaccaagaaccaggtgtccctgagetgtgccgtgaaaggcttctaceectee

gatatcgccgtggaatgggagageaacggecageccgagaacaactacaagaccac
cceceetgtgetggacagegacggctcattettcetggtgtccaagetgacagtggaca
agtcccggtggeageagggeaacgtgttcagetgetecgtgatgcacgaggeectge

acaaccactacacccagaagtccetgagectgageeccggeaag

SEQ ID
101

NO:

Light chain A

gacttcgtgetgacccagagecctcacagectgagegtgacacctggegagagegec
agcatcagctgcaagagcagccactcectgatccacggegaccggaacaactacctg
gettggtacgtgcagaageccggeagatccceecagetgetgatetacetggecagea
gcagagccageggegtgcccgatagatttictggcageggeagegacaaggacttca
ccctgaagatcagecgggtggaaaccgaggacgtgggcacctactactgtatgecagg
gcagagagagcccectggacctttggecagggeaccaaggtggacatcaagegtacg
gtggecgetccecagegtgttcatcttcecacctagegacgageagetgaagteceggea
cagcctctgtcgtgtgectgetgaacaacttctaccccegegaggecaaagtgeagtg
gaaggtggacaacgccctgecagageggeaacagecaggaaagegtgaccgagea
ggacagcaaggactccacctacagectgageageaccetgacactgagcaaggecg
actacgagaagcacaaggtgtacgectgegaagtgaccecaccagggectgtctagee
ccgtgaccaagagcttcaaccggggcgagtgt

SEQ ID
102

NO:

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageeeggtgggtetctcege
ctgagctgttctgectceggetttgatttcgataacgectggatgacetgggtcaggeag

cctccaggtaagggactggagtgggtgggaagaatcacaggtccaggegagggctg
gtcegtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacca
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct
gtgccagaacaggcaaatactacgacttctggtggggctatceccctggegaggaata
ttttcaagactggggtcagggaacccttgttatcgtgtectccgacaaaacccataceca
gatgcagcetgeaggagageggecctggactcgtgaageccagegagaccctgagee
tgacatgcagegtgagecggegecageatcagegacagetactggagetggatcagg
aggagccctggeaagggectggagtggatcggetacgtgcacaagageggegaca
ccaactacagcccctecctgaagtecagggtgaacctgtecctggacaccageaaga
accaggtgagcctgtcectggtggetgecacagetgetgacageggeaagtactactg

tgccaggaccctgecacggeaggaggatctacggeategtggecttcaacgagtggtte

SEQ ID
103

NO:

195




acctacttctacatggacgtgtggggcaacggeacccaggtgaccgtgagetcegata
agacccacaccgcttccaccaagggeccatcggtcttceccetggeaccetectcecaa
gagcacctctgggggeacageggecctgggctgectggtcaaggactacttcccega
accggtgacggtgtcgtggaactcaggegeectgaccageggegtgcacacctteee
ggctgtcctacagtectcaggactctactecctcageagegtggtgacegtgeecteca
geagcttgggcaccecagacctacatctgcaacgtgaatcacaageccageaacacca
aggtggacaagaaagttgagcccaaatcttgtgacaaaactcacacatgececaccgtg
cccagcacctgaactcetggggggaccgteagtettectettccccccaaaacccaag
gacaccctcatgatctcceggacccectgaggtcacatgegtggtggtegacgtgagee
acgaagaccctgaggtcaagttcaactggtatgttgacggcgtggaggtgcataatge
caagacaaagccgegggaggageagtacaacageacgtacegtgtggtcagegtee
tcaccgtcetgeaccaggactggetgaatggcaaggagtacaagtgcaaggtctccaa
caaagccctccecagecccecatcgagaaaaccatctccaaagecaaagggeagecce
gagaaccacaggtgtacaccctgeccecatgecgggatgagetgaccaagaatcaag
tcagcctgtggtgcctggtaaaaggettctatcccagegacatcgecgtggagtegga
gagcaatgggcagecggagaacaactacaagaccacgectceegtgetggactecg
acggctccttcttectctactcaaaactcaccgtggacaagageaggtggcageaggg
gaacgtcttctcatgetcegtgatgeatgaggetetgeacaaccactacacgcagaaga
gecteteeetgtetecgggt

Light chain B

tccgacatcagegtggecceeggagagacagecaggatcteetgeggegag
aagagcctgggaagcagggctgtgcagtggtaccaacacagggecggacag
gctcccagectgatcatctacaacaaccaggacaggeccageggeatceecetg
agaggttcagcggaagccccgacagecccttcggaaccacagecaccctga
ccatcacaagcgtggaagecggegacgaggecgactactactgecacatetg
ggacagcagggtgcccaccaagtgggtgtttggeggeggeaccaccctgac
cgtgctggacaaaacccataccgeatccgaactgactcaggacccetgecgtet
ctgtggcactgaagcagactgtgactattacttgccgaggegactcactgegga
gccactacgcttcetggtatcagaagaaacccggecaggeacctgtgetgetgt
tctacggaaagaacaataggccatctggcatccccgaccgcettttetggeagtg
catcagggaaccgagccagtctgaccattaccggegeccaggetgaggacg
aagccgattactattgcagctcccgggataagageggctccagactgagegtg
ttcggaggaggaactaaactgaccgtcctcgataagacccataccegtacggt
ggcegcetceccagegtgttcatettcccacctagegacgageagetgaagteeg
gcacagcctctgtecgtgtgectgetgaacaacttctacccecgegaggecaaa
gtgcagtggaaggtggacaacgecctgecagageggeaacagecaggaaag
cgtgaccgagcaggacagcaaggactccacctacagectgageageaccct
gacactgagcaaggccgactacgagaagcacaaggtgtacgectgegaagt
gacccaccagggcctgtctageececegtgaccaagagcettcaaccggggega
gtgt

SEQ ID
104

NO:

Binding Protein 14

Amino Acid Sequences

Heavy chain A

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewvgwikpqy
gavnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswalda

wgqgttvvvsaastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgal
tsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscd
kthtcppcpapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnw
yvdgvevhnaktkpreeqynstyrvvsvitvlhgqdwlngkeykckvsnkalpapi
ektiskakgqgprepqvctlppsrdeltkngvslscavkgfypsdiavewesngqpe
nnykttppvldsdgsfflvskltvdksrwqqgnvfscsvmhealhnhytgkslslsp

g

SEQ ID
105

NO:

Light chain A

yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedg
vpsrfsgsgfhtsfnltisdlqaddiatyycqvlqffgrgsrlhikrtvaapsvfifppsd

SEQ ID
106

NO:

196




eqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstlt
Iskadyekhkvyacevthqglsspvtksfnrgec

Heavy chain B

Qvhltgsgpevrkpgtsvkvsckapgntlktydlhwvrsvpgqglqwmg
wishegdkkviverfkakvtidwdrstntaylqlsgltsgdtavyycakgsk
hrirdyalydddgalnwavdvdylsnlefwgqgtavtvssdkthtevrlves
ggglvkpggslrlscsasgfdfdnawmtwvrgppgkglewvgritgpgeg
wsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgkyydfw
wgyppgeeyfqdwgqgtlvivssdkthtastkgpsviplapsskstsggtaa
lgclvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgt
gtyicnvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppk
pkdtlmisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeq
ynstyrvvsvltvlhqdwilngkeykckvsnkalpapiektiskakgqprep
qvytlppcrdeltknqvslwclvkgfypsdiavewesnggpennykttppv
ldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytgkslslspg

SEQ ID
107

NO:

Light chain B

aseltqdpavsvalkqtvtitcrgdslrshyaswyqgkkpgqapvllfygknnrpsgi
pdrfsgsasgnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtdfv
Itgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassrasg
vpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkthtrt
vaapsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsgesvte
qdskdstyslsstltlskadyekhkvyacevthgglsspvtksfnrgec

SEQ ID
108

NO:

Binding Protein 14

Nucleotide Sequences

Heavy chain A

agagcccacctggtgcagtctggecaccgecatgaagaaaccaggegectetgtgegg
gtgtcetgtcagacaageggcetacaccttcaccgeccacateetgttetggttecggea

ggeccctggeagaggactggaatgggtgggatggatcaageeccagtatggegeeg
tgaacttcggecggaggcttccgggatagagtgaccetgaccegggacgtgtaccgeg
agatcgcctacatggacatccggggectgaageccgatgacacecgecgtgtactactg
cgccagagacagaagetacggegacageagetgggctetggatgcttggggccagg
gcacaaccgtggtggtgtetgecgectctacaaagggecceagegtgttecctetgge
ccctagcagcaagagcacatctggeggaacagecgeectgggetgectegtgaagg
actactttcccgagcececgtgaccgtgteetggaattctggegeectgaccageggegtg
cacacctttccagetgtgetgeagtccageggectgtacagectgageagegtegtga
cagtgcccagcagetetctgggeacccagacctacatctgcaacgtgaaccacaage
ccagcaacaccaaggtggacaagaaggtggaacccaagagetgegacaagaccea
cacctgtceeccttgtectgeceecgaactgetgggaggcecctteegtgtteetgttece
cccaaagcccaaggacaccctgatgatcagecggaceeccgaagtgacctgegtggt
ggtggatgtgtcccacgaggaccctgaagtgaagttcaattggtacgtggacggegte
gaagtgcacaacgccaagaccaagccaagagaggaacagtacaacageacctace
gggtggtgtecgtgctgaccgtgetgecaccaggactggetgaacggcaaagagtaca
agtgcaaggtgtccaacaaggecctgectgececcatcgagaaaaccatcageaagg
ccaagggcecageeccgegaacceeaggtgtgeacactgeeccccaageagggacga
gctgaccaagaaccaggtgtccetgagetgtgecgtgaaaggcttctaccectcegat
atcgccgtggaatgggagageaacggecageccgagaacaactacaagaccacce
ccectgtgctggacagegacggcteattcttectggtgtecaagetgacagtggacaag
tcceggtggeageagggceaacgtgttcagetgeteegtgatgeacgaggeeetgeac
aaccactacacccagaagtccctgagectgagecceggeaag

SEQ ID
109

NO:

Light chain A

tacatccacgtgacccagagccccageagectgteegtgtccatcggegacag
agtgaccatcaactgccagacctctcagggegtgggcagegacctgeactggt
atcagcacaagcctggcagageccccaagetgetgatccaccacacaageag
cgtggaagatggcgtgcccageagattttccggeageggcettccacaccaget
tcaacctgaccatcagcgatctgecaggecgacgacattgecacctactattgte

aggtgctgcagttcttcggecagaggecageagactgeacatcaagegtacggtg

SEQ ID
110

NO:

197




gccgeteccagegtgttcatcttceccacctagegacgageagetgaagteegg

cacagcctctgtcgtgtgectgetgaacaacttctacccccgegaggecaaagt
gcagtggaaggtggacaacgccctgecagageggeaacagecaggaaageg
tgaccgagcaggacagcaaggactccacctacagectgageageacccetga

cactgagcaaggccgactacgagaagcacaaggtgtacgectgecgaagtga

cccaccagggcectgtctagececgtgaccaagagcttcaaccggggcgagtg
t

Heavy chain B

caggtgcacctgacacagagcggacccgaagtgcggaagectggeacctetgtgaa
ggtgtectgcaaggeccetggeaacaccctgaaaacctacgacctgeactgggtecg
cagcgtgccaggacagggactgcagtggatgggctggatcagecacgagggegac
aagaaagtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaage
accaacaccgectacctgeagetgageggectgacctetggegataccgeegtgtact
actgcgccaagggcagcaageaccggetgagagactacgeectgtacgacgatgac
ggegecectgaactgggecgtggatgtggactacctgagecaacctggaattctggggc
cagggcacagecgtgaccgtgtcatctgacaaaacccataccgaggttagactggtg

gagtcaggaggggggacttgtgaageeecggtgggtctetcegectgagetgttetgect
ccggctttgatttcgataacgectggatgacctgggtcaggeagectccaggtaaggg

actggagtgggtgggaagaatcacaggtccaggegagggctggteegtggactacg
cggaatctgttaaagggeggtttacaatctcaagggacaataccaagaataccttgtattt
ggagatgaacaacgtgagaactgaagacaccggatattacttctgtgccagaacagge
aaatactacgacttctggtggggctatcceectggegaggaatattttcaagactggggt
cagggaacccttgttatcgtgtcctccgataagacccacaccgettccaccaagggcee
catcggtcttcceectggeacccteetecaagageacctetgggggeacageggecect
gggctgcctggtcaaggactacttcccegaaccggtgacggtgtegtggaactcagg
cgecctgaccageggegtgcacaccttcecggetgtectacagtectcaggactctact
ccctcageagegtggtgaccgtgeectecageagettgggeacccagacctacatctg
caacgtgaatcacaagcccagcaacaccaaggtggacaagaaagttgageccaaatc
ttgtgacaaaactcacacatgcccaccgtgeccageacctgaactectggggggacc
gtcagtettectcttceccccaaaacccaaggacaccctcatgatctcecggaccectg
aggtcacatgcgtggtggtggacgtgagecacgaagaccetgaggtcaagttcaact
ggtatgttgacggcgtggaggtecataatgccaagacaaagecgegggaggageag
tacaacagcacgtaccgtgtggtcagegtcctcaccgtectgecaccaggactggetga
atggcaaggagtacaagtgcaaggtctccaacaaagecctcccageccecatcgaga
aaaccatctccaaagccaaagggeagecccgagaaccacaggtgtacaccctgecc
ccatgccgggatgagetgaccaagaatcaagtcagecetgtggtgectggtaaaaggcet
tctatcccagegacatcgeegtggagtgggagageaatgggeagecggagaacaac
tacaagaccacgcctcecgtgetggactcegacggcetecttettectctactcaaaacte
accgtggacaagagcaggtggcageaggggaacgtcttctcatgetcegtgatgeat
gaggctctgcacaaccactacacgecagaagagectctecetgtetcegggt

SEQ ID
111

NO:

Light chain B

gcatccgaactgactcaggaccctgecgtetetgtggeactgaageagactgt
gactattacttgccgaggegactcactgecggagecactacgettectggtatca
gaagaaacccggecaggeacctgtgctgcetgttctacggaaagaacaatagg
ccatctggcatccecegaccgcttttctggeagtgcatcagggaaccgagecagt
ctgaccattaccggcgeccaggetgaggacgaagecgattactattgecagete
ccgggataagageggctccagactgagegtgttcggaggaggaactaaactg
accgtcctcgacaaaacccataccgacttcgtgetgacccagagecctcacag
cctgagegtgacacctggegagagegecageatcagetgecaagageageea
ctceetgatccacggegaccggaacaactacetggettggtacgtgcagaage
ccggeagatccccccagcetgetgatctacctggecageageagagecagegg
cgtgcccgatagattttctggeageggeagegacaaggacttcacectgaaga
tcagccgggtggaaaccgaggacgtgggeacctactactgtatgcagggeag
agagagcccctggacctttggecagggcaccaaggtggacatcaaggataag

SEQ ID
112

NO:

198




acccatacccgtacggtggecgeteccagegtgttcatcttcccacctagecgac
gagcagctgaagtccggeacagectetgtegtgtgectgetgaacaacttctac
cccegegaggecaaagtgeagtggaaggtggacaacgecctgecagagegg
caacagccaggaaagcgtgaccgagcaggacagcaaggactcecacctacag
cctgagcagceaccctgacactgageaaggecgactacgagaageacaaggt
gtacgcctgegaagtgacccaccagggectgtctageceegtgaccaagage

ttcaaccggggcgagtgt

Binding Protein 15

Amino Acid Sequences

Heavy chain A

qvhltgsgpevrkpgtsvkvsckapgntlktydlhwvrsvpgqglqwmgwishe
gdkkviverfkakvtidwdrstntaylqlsgltsgdtavyycakgskhrlrdyalydd
dgalnwavdvdylsnlefwgqgtavtvssastkgpsviplapsskstsggtaalgcl

vkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvn

hkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdtlmisrtpevt
cvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvltvlhqdwl
ngkeykckvsnkalpapiektiskakgqprepqvctlppsrdeltkngvslscavkg
fypsdiavewesnggpennykttppvldsdgsfflvskltvdksrwqqgnvfscsv
mhealhnhytgkslslspg

SEQ ID NO:
113

Light chain A

dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassr

asgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikrtva

apsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsgesvteqds
kdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
114

Heavy chain B

Evrlvesggglvkpggslrlscsasgfdfdnawmtwvrqppgkglewvgr
itgpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgk
yydfwsgyppgeeyfqdwgqgtlvivssdkthtqmqlgesgpglvkpset
Isltcsvsgasisdsywswirrspgkglewigyvhksgdtnyspslksrvnls
ldtsknqvslslvaataadsgkyycartlhgrriygivafnewftyfymdvw

gngtqvtvssdkthtastkgpsviplapsskstsggtaalgclvkdyfpepvtv
swnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntk
vdkkvepkscdkthtcppcpapellggpsvilfppkpkdtlmisrtpevtcv
vvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvltvlhqd
wingkeykckvsnkalpapiektiskakgqprepqvytlppcrdeltkngv

slwclvkgfypsdiavewesnggpennykttppvldsdgsfflyskltvdks
rwqqgnvfscsvmhealhnhytgkslslspg

SEQ ID NO:
115

Light chain B

sdisvapgetariscgekslgsravqwyghragqapsliiynnqdrpsgiperfsgsp
dspfgttatltitsveagdeadyychiwdsrvptkwvfgggttitvidkthtaseltqdp
avsvalkqtvtitcrgdslrshyaswygkkpgqapvllfygknnrpsgipdrfsgsas
gnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtrtvaapsvfifp
psdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstysls
stltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
116

Binding Protein 15

Nucleotide Sequences

Heavy chain A

caggtgcacctgacacagagcggacccgaagtgcggaagectggeacctetgtgaa
ggtgtectgcaaggeccetggeaacaccctgaaaacctacgacctgeactgggtecg
cagcgtgccaggacagggactgcagtggatgggctggatcagecacgagggegac
aagaaagtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaage
accaacaccgcctacctgeagetgageggectgacctetggegataccgeegtgtact
actgcgccaagggcagcaageaccggetgagagactacgeectgtacgacgatgac
ggegecectgaactgggecgtggatgtggactacctgageaacctggaattetggggec
agggcacagecgtgaccgtgtcatctgettcgaccaagggecccagegtgtteectet
ggceectagcagcaagageacatctggeggaacageegeectgggetgectegtga
aggactactttcccgageccgtgaccgtgteetggaattetggegecctgaccagegg
cgtgcacacctttccagetgtgetgeagtccageggectgtacagectgageagegte

SEQ ID NO:
117

199




gtgacagtgcccageagetetctgggeaccecagacctacatctgecaacgtgaaccaca
agcccagcaacaccaaggtggacaagaaggtggaacccaagagetgegacaagac

ccacacctgtceeccttgteetgeceecgaactgetgggaggcecctteegtgtteetgtt

ccccccaaageccaaggacaccectgatgatcagecggacceccgaagtgacctgegt
ggtggtggatgtgtcccacgaggaccctgaagtgaagttcaattggtacgtggacggc

gtggaagtgcacaacgccaagaccaagccaagagaggaacagtacaacageaccta
ccgggtggtgteegtgetgaccgtgctgcaccaggactggetgaacggeaaagagta

caagtgcaaggtgtccaacaaggecectgectgececcatcgagaaaaccatcageaa
ggccaagggccageccegegaaccecaggtgtgeacactgeccecaageagggac
gagctgaccaagaaccaggtgtceetgagetgtgecgtgaaaggcttctaccectceg

atatcgccgtggaatgggagagcaacggecageccgagaacaactacaagaccace
cceectgtgetggacagegacggcetcattetteetggtgtccaagetgacagtggacaa
gtcceggtggcageagggcaacgtgttcagetgctcegtgatgeacgaggecctgea

caaccactacacccagaagtccctgagectgagecceggeaag

Light chain A

gacttcgtgetgacccagageccteacagectgagegtgacacctggegagagegec
agcatcagctgcaagagcagcecactecctgatccacggegaccggaacaactacctg
gcttggtacgtgcagaageecggeagatceccecagetgetgatetacetggecagea
gcagagccageggegtgcecgatagattttctggcagecggeagegacaaggacttca
ccctgaagatcagecgggtggaaaccgaggacgtgggeacctactactgtatgcagg
gcagagagagccecctggacctttggeccagggeaccaaggtggacatcaagegtacg

gtggcegetcccagegtgtteatcttcccacctagegacgageagetgaagtecggea

cagcctctgtegtgtgcctgetgaacaacttctacccecgegaggecaaagtgcagtgg
aaggtggacaacgccctgeagageggcaacagecaggaaagegtgaccgageagg
acagcaaggactccacctacagectgagcageaccctgacactgagcaaggecgact
acgagaagcacaaggtgtacgcctgegaagtgaccecaccagggcectgtctageeeeg
tgaccaagagcttcaaccggggcgagtgt

SEQ ID NO:
118

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageccggtgggtetctecge
ctgagetgttctgecteecggetttgatttcgataacgectggatgacetgggtcaggeag

cctccaggtaagggactggagtgggtgggaagaatcacaggtccaggegagggctg
gtcegtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacca
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct
gtgccagaacaggcaaatactacgacttctggtecggctatceccetggegaggaatat
tttcaagactggggtcagggaacccttgttatcgtgtectccgacaaaacccatacccag
atgcagctgcaggagageggecctggactegtgaageccagegagacectgagect
gacatgcagegtgageggegecageatcagegacagetactggagetggatcagga
ggagecctggeaagggectggagtggatcggetacgtgcacaagageggegacace
aactacagcccctcectgaagtccagggtgaacctgteectggacaccagcaagaace
aggtgagcctgtcectggtggetgecacagetgetgacageggcaagtactactgtge
caggaccctgcacggeaggaggatctacggeategtggecttcaacgagtggttcacc
tacttctacatggacgtgtggggcaacggeaccecaggtgaccgtgagetccgataaga
cccacaccgcttccaccaagggeccatcggtcttceceetggeaceetectccaagag
cacctctgggggeacageggecectgggetgecetggtcaaggactacttccecgaace
ggtgacggtgtegtggaactcaggegecctgaccageggegtgcacaccttcecgge
tgtcctacagtcctcaggactcetactecctcageagegtggtgaccgtgeectecagea
gcttgggcacccagacctacatctgcaacgtgaatcacaageccageaacaccaaggt
ggacaagaaagttgagcccaaatcttgtgacaaaactcacacatgeccaccgtgecea
gcacctgaactectggggggaccgtcagtettectettccccccaaaacccaaggaca
ccetcatgatctcceggaccectgaggteacatgegtggtggtggacgtgageecacga
agaccctgaggtcaagttcaactggtatgttgacggegtggaggtgcataatgecaaga
caaagccgegggaggageagtacaacageacgtaccgtgtggtcagegtectcace
gtcctgeaccaggactggetgaatggeaaggagtacaagtgcaaggtctccaacaaa
gcccteccageccecatcgagaaaaccatctccaaagecaaagggeagecccgaga

SEQ ID NO:
119

200




accacaggtgtacaccctgcceccatgecgggatgagetgaccaagaatcaagtcag
cctgtggtgcctggtaaaaggettctatcccagegacatcgeegtggagtgggagage
aatgggcagccggagaacaactacaagaccacgectcecgtgetggactcegacgg
ctcettcttectctactcaaaactcaccgtggacaagageaggtggeageaggggaac
gtcttctcatgetcegtgatgeatgaggetctgcacaaccactacacgcagaagagect
ctcectgtctecgggt

Light chain B

tccgacatcagegtggecceeggagagacagecaggatcteetgeggegag
aagagcctgggaagcagggctgtgcagtggtaccaacacagggecggacag
gctcccagectgatcatctacaacaaccaggacaggeccageggeateeetga
gaggttcagcggaageccecgacagecccttcggaaccacagecaccetgace
atcacaagcgtggaagecggegacgaggecgactactactgecacatetggg
acagcagggtgcccaccaagtgggtgtttggcggcggcaccaccctgaccgt
gctggacaaaacccataccgeatccgaactgactcaggacceetgeegtetetgt
ggcactgaagcagactgtgactattacttgccgaggegactcactgeggagee
actacgcttcctggtatcagaagaaacceggecaggeacctgtgetgetgttcta
cggaaagaacaataggccatctggeatccccgaccgcettttctggeagtgeatce
agggaaccgagccagtctgaccattaccggegeccaggetgaggacgaage
cgattactattgcagctcccgggataagageggetccagactgagegtgttegg
aggaggaactaaactgaccgtcctcgataagacccataccegtacggtggecg
ctcccagegtgttcatcttcccacctagegacgageagetgaagtceggeaca
gcctetgtegtgtgectgetgaacaacttctacceceegegaggecaaagtgeag
tggaaggtggacaacgecctgecagageggeaacagecaggaaagegtgace
gagcaggacagcaaggactccacctacagectgageageaccetgacactga
gcaaggccgactacgagaagcacaaggtgtacgectgecgaagtgacceacc
agggcctgtctagecccgtgaccaagagettcaaccggggegagtgt

SEQ ID NO:
120

Binding Protein 16

Amino Acid Sequences

Heavy chain A

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewvgwikpqy
gavnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswalda

wgqgttvvvsaastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgal
tsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscd
kthtcppcpapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnw
yvdgvevhnaktkpreeqynstyrvvsvltvlhgdwlngkeykckvsnkalpapi
ektiskakgqgprepqvctlppsrdeltkngvslscavkgfypsdiavewesngqpe
nnykttppvldsdgsfflvskltvdksrwqqgnvfscsvmhealhnhytqkslslsp

g

SEQ ID NO:
121

Light chain A

yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgv
psrfsgsgthtsfnltisdlqaddiatyycqvlqffgrgsrlhikrtvaapsvfifppsde
glksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteqdskdstyslsstltls
kadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
122

Heavy chain B

Evrlvesggglvkpggsirlscsasgfdfdnawmtwvrgppgkglewvgr
itgpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgk
yydfwsgyppgeeyfqdwgqgtlvivssdkthtgmqlgesgpglvkpset
Isltcsvsgasisdsywswirrspgkglewigyvhksgdtnyspslksrvnls
ldtsknqvslslvaataadsgkyycartlhgrriygivafnewftyfymdvw

gngtqvtvssdkthtastkgpsviplapsskstsggtaalgclvkdyfpepvtv
swnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntk
vdkkvepkscdkthtcppcpapellggpsvilfppkpkdtlmisrtpevtcv

vvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvltvlhqd
wingkeykckvsnkalpapiektiskakgqprepqvytlpperdeltknqv

slwclvkgfypsdiavewesnggpennykttppvldsdgsfflyskltvdks

SEQ ID NO:
123

201




rwqgqgnvfscsvmhealhnhytgkslslspg

Light chain B

sdisvapgetariscgekslgsravqwyghragqapsliiynnqdrpsgiperfsgsp
dspfgttatltitsveagdeadyychiwdsrvptkwvfgggttitvidkthtaseltqdp
avsvalkqtvtitcrgdslrshyaswyqgkkpgqapvllfygknnrpsgipdrfsgsas
gnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtrtvaapsvfifp
psdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstysls
stltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
124

Binding Protein 16

Nucleotide Sequences

Heavy chain A

agagcccacctggtgcagtctggeaccgecatgaagaaaccaggegeetetgtgegg
gtgtcetgtcagacaageggcetacaccttcaccgeccacateetgttctggttccggeag

gccectggeagaggactggaatgggtgggatggatcaageccecagtatggegecgtg
aacttcggcggaggcttccgggatagagtgacectgacccgggacgtgtaccgegag
atcgcctacatggacatccggggectgaagececgatgacaccgecgtgtactactgeg
ccagagacagaagctacggcgacageagetgggetetggatgcttggggccaggge
acaaccgtggtggtgtetgecgectctacaaagggecceagegtgttecctetggecce
tagcagcaagagcacatctggcggaacagecgeeetgggetgectegtgaaggacta
ctttcccgagececgtgacegtgtectggaattetggegecctgaccageggegtgcac
acctttccagetgtgctgcagtccageggectgtacagectgagcagegtegtgacagt
gcccageagetcetetgggeaccecagacctacatctgecaacgtgaaccacaageccag
caacaccaaggtggacaagaaggtggaacccaagagetgcgacaagacccacacct
gtceeecttgteetgeccecgaactgetgggaggeccttecgtgttectgttccceecaa
agcccaaggacaccctgatgatcagecggacceccgaagtgacctgegtggtggteg
atgtgtcccacgaggaccctgaagtgaagttcaattggtacgtggacggegtggaagt
gcacaacgccaagaccaagccaagagaggaacagtacaacageacctacegggtg
gtgtecgtgctgacegtgetgeaccaggactggetgaacggcaaagagtacaagtgc
aaggtgtccaacaaggecctgectgeccecatcgagaaaaccatcagcaaggecaag
ggccageeccgegaacceeaggtgtgcacactgeeccccaageagggacgagetga
ccaagaaccaggtgtccetgagetgtgeegtgaaaggcttctacceetcegatatcgee
gtggaatgggagagcaacggcecageccgagaacaactacaagaccacceceectgt
gctggacagegacggcteattcttectggtgtecaagetgacagtggacaagteceggt
ggcagcagggeaacgtgttcagetgetcegtgatgecacgaggecctgeacaaccact
acacccagaagtccctgagectgagecceggeaag

SEQ ID NO:
125

Light chain A

tacatccacgtgacccagagccccageagectgteegtgtccatcggegacag
agtgaccatcaactgccagacctctcagggegtgggcagegacctgeactggt
atcagcacaagcctggcagageccccaagetgetgatccaccacacaageag
cgtggaagatggcgtgcccageagattttccggeageggcettccacaccaget
tcaacctgaccatcagcgatctgcaggecgacgacattgecacctactattgtca
ggtgctgcagttcttcggcagaggeageagactgecacatcaagegtacggtgg
ccgcetceccagegtgttcatettcccacctagegacgageagetgaagtcegge
acagcctetgtegtgtgectgetgaacaacttctaccccegegaggecaaagtg
cagtggaaggtggacaacgccctgcagageggeaacagecaggaaagegt
gaccgagcaggacagcaaggactccacctacagectgageageacccetgac
actgagcaaggccgactacgagaagcacaaggtgtacgectgecgaagtgace
caccagggcctgtctageeeegtgaccaagagcettcaaccggggegagtgt

SEQ ID NO:
126

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageecggtgggtetctcege
ctgagctgttctgectceggctttgatttcgataacgectggatgacetgggtcaggeag

cctccaggtaagggactggagtggetgggaagaatcacaggtccaggcgagggctg
gtccgtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacea
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct
gtgccagaacaggceaaatactacgacttctggtccggctatcecectggegaggaatat
tttcaagactggggtcagggaacccttgttatcgtgtcctccgacaaaacccataccecag
atgcagctgcaggagageggecctggactcgtgaageeccagegagaccetgagect

SEQ ID NO:
127

202




gacatgcagcgtgageggegecageatcagecgacagetactggagetggatcagga
ggagccectggeaagggectggagtggatcggctacgtgecacaagageggegacace
aactacagcccctccctgaagtccagggtgaacctgtecctggacaccageaagaacc
aggtgagcctgtceetggtggetgecacagetgetgacageggeaagtactactgtgc
caggaccctgcacggeaggaggatctacggeatcgtggecttcaacgagtggttcacc
tacttctacatggacgtgtggggcaacggeaccecaggtgaccgtgagetccgataaga
cccacaccgcttccaccaagggeccateggtcttccecctggeacccetectccaagag
cacctctgggggcacageggecectgggetgectggtcaaggactacttccccgaace
ggtgacggtgtcgtggaactcaggegeectgaccageggegtgcacaccttccegge
tgtcctacagtcetcaggactctactcectcageagegtggtgacegtgccctccagea
gettgggcacccagacctacatctgeaacgtgaatcacaageccageaacaccaaggt
ggacaagaaagttgagcccaaatcttgtgacaaaactcacacatgeccaccgtgecca
gcacctgaactectggggggaccgtcagtcttcetettccceecaaaacccaaggaca
cccteatgatctcceggaccectgaggtcacatgegtggtggtggacgtgageecacga
agaccctgaggtcaagttcaactggtatgttgacggegtggaggtgcataatgccaaga
caaagccgcgggaggageagtacaacageacgtaccgtgtggtcagegtectcace
gtectgeaccaggactggetgaatggecaaggagtacaagtgcaaggtetccaacaaa
geectceccageccceatcgagaaaaccatctccaaagccaaagggeageccegaga
accacaggtgtacaccctgeccccatgecgggatgagetgaccaagaatcaagtcag
cctgtggtgcctggtaaaaggettctatcccagegacatcgecgtggagtgggagage
aatgggcagccggagaacaactacaagaccacgecteccgtgetggactcegacgg
ctccttettectctactcaaaactcaccgtggacaagageaggtggcageaggggaac
gtcttetcatgetcegtgatgcatgaggcetetgeacaaccactacacgcagaagagect
ctceetgtctcegggt

Light chain B

tccgacatcagegtggecceeggagagacagecaggatcteetgeggegag
aagagcctgggaagcagggctgtgcagtggtaccaacacagggecggacag
gctcccagectgatcatctacaacaaccaggacaggeccageggeatcectga
gaggttcagcggaagecccgacagecccttcggaaccacagecaccetgace
atcacaagcgtggaagccggegacgaggecgactactactgecacatetggg
acagcagggtgcccaccaagtgggtgtttggcggeggeaccaccetgaccgt
gctggacaaaacccataccgeatccgaactgactcaggaccectgeegtetetgt
ggcactgaagcagactgtgactattacttgccgaggegactcactgeggagee
actacgcttcctggtatcagaagaaacccggecaggeacctgtgetgetgttcta
cggaaagaacaataggccatctggeatccecgaccgcettttctggeagtgeatce
agggaaccgagccagtctgaccattaccggegeccaggetgaggacgaage
cgattactattgcagctcccgggataagageggetccagactgagegtgttegg
aggaggaactaaactgaccgtcctcgataagacccataccegtacggtggecg
ctcccagegtgttcatcttcccacctagegacgageagetgaagtceggeaca
gcctetgtegtgtgectgetgaacaacttctaccceegegaggecaaagtgeag
tggaaggtggacaacgecectgecagageggeaacagecaggaaagegtgace
gagcaggacagcaaggactccacctacagectgageageaccctgacactga
gcaaggccgactacgagaagceacaaggtgtacgectgecgaagtgacceace
agggcctgtctagecccgtgaccaagagettcaaccggggegagtgt

SEQ ID NO:
128

Binding Protein 1

7 Amino Acid Sequences

Heavy chain A

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewvgwikpqy
gavnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswalda

wgqgttvvvsaastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgal
tsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscd
kthtcppcpapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnw
yvdgvevhnaktkpreeqynstyrvvsvltvlhgdwlngkeykckvsnkalpapi
ektiskakgqgprepqvctlppsrdeltkngvslscavkgfypsdiavewesngqpe
nnykttppvldsdgsfflvskltvdksrwqqgnvfscsvmhealhnhytgkslslsp

SEQ ID NO:
129

203




g

Light chain A

yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgv
psrfsgsgthtsfnltisdlqaddiatyycqvlqffgrgsrlhikrtvaapsvfifppsde
glksgtasvvcllnnfypreakvqwkvdnalgsgnsqgesvteqdskdstyslsstltls
kadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
130

Heavy chain B

qvhltgsgpevrkpgtsvkvsckapgntlktydlhwvrsvpgqglqwmg
wishegdkkviverfkakvtidwdrstntaylglsgltsgdtavyycakgsk
hrirdyalydddgalnwavdvdylsnlefwgqgtavtvssdkthtgmqlge
sgpglvkpsetlsltcsvsgasisdsywswirrspgkglewigyvhksgdtn
yspslksrvnlsldtsknqvslslvaataadsgkyycartlhgrriygivafne
wityfymdvwgngtqvtvssdkthtastkgpsvfplapsskstsggtaalge
Ivkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqty
icnvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkd
timisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynst
yrvvsvltvlhgdwilngkeykckvsnkalpapiektiskakgqprepqvytl
ppcrdeltknqvslwclvkgfypsdiavewesnggpennykttppvldsdg
sfflyskltvdksrwqqgnvfscsvmhealhnhytgkslslspg

SEQ ID NO:
131

Light chain B

sdisvapgetariscgekslgsravqwyqghragqapsliiynnqdrpsgiperfsgsp
dspfgttatltitsveagdeadyychiwdsrvptkwvfgggttltvidkthtdfvitgsp
hslsvtpgesasiscksshslihgdrnnylawyvqgkpgrspqlliylassrasgvpdrf
sgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkthtrtvaaps

vfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskd

styslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
132

Binding Protein 17

Nucleotide Sequences

Heavy chain A

agagcccacctggtgcagtctggeaccgecatgaagaaaccaggegectetgtgegg
gtgtcetgtcagacaageggcetacaccttcaccgeccacateetgttctggttccggeag

geecctggeagaggactggaatgggteggatggatcaageccecagtatggegecgtg
aacttcggcggaggcttccgggatagagtgaccctgacccgggacgtgtaccgegag
atcgcctacatggacatccggggectgaageeccgatgacaccgecgtgtactactgeg
ccagagacagaagctacggecgacageagetgggctetggatgettggggccaggge
acaaccgtggtggtgtctgccgectctacaaagggecccagegtgtteectetggeccee
tagcagcaagagcacatctggeggaacageegeectgggetgectcgtgaaggacta
ctttcccgageccgtgaccgtgtectggaattctggegeectgaccageggegtgeac
acctttccagcetgtgetgeagtccageggectgtacagectgageagegtegtgacagt
gcccagceagetctetgggeaccecagacctacatctgeaacgtgaaccacaagececag
caacaccaaggtggacaagaaggtggaacccaagagetgecgacaagaccecacacct
gtcecccttgtectgeceecgaactgetgggaggecctteegtgttectgttccceccaa
agcccaaggacaccctgatgatcageeggacceccgaagtgacctgegtggtggteg
atgtgtcccacgaggaccctgaagtgaagttcaattggtacgtggacggcgtggaagt
gcacaacgccaagaccaagccaagagaggaacagtacaacageacctaccgggtg
gtgtcegtgetgaccgtgctgeaccaggactggetgaacggeaaagagtacaagtgc
aaggtgtccaacaaggccectgectgeccccatcgagaaaaccatcagcaaggecaag
ggccageeccgegaaccecaggtgtgecacactgececccaageagggacgagetga
ccaagaaccaggtgtcectgagetgtgccgtgaaaggettctaccectecgatatcgec
gtggaatgggagagcaacggccageccgagaacaactacaagaccaccccecctgt
gctggacagegacggcteattcttcetggtgtccaagetgacagtggacaagtceeggt
ggcagcagggceaacgtgttcagetgeteegtgatgecacgaggecctgeacaaccact
acacccagaagtccctgagectgageececcggeaag

SEQ ID NO:
133

Light chain A

tacatccacgtgacccagagccccageagectgteegtgtccatcggegacag
agtgaccatcaactgccagacctctcagggegtgggcagegacctgeactggt

SEQ ID NO:
134

204




atcagcacaagcctggcagageccccaagetgetgatccaccacacaageag
cgtggaagatggcgtgcccageagattttccggeageggcettccacaccaget
tcaacctgaccatcagcgatctgcaggecgacgacattgecacctactattgtca
ggtgctgcagttcttcggcagaggeageagactgecacatcaagegtacggtgg
ccgctcececagegtgttcatettcccacctagegacgageagetgaagtcegge
acagcctetgtegtgtgectgetgaacaacttctaccccegegaggecaaagtg
cagtggaaggtggacaacgccctgcagageggeaacagecaggaaagegt
gaccgagcaggacagcaaggactccacctacagectgageageaccetgac
actgagcaaggccgactacgagaagcacaaggtgtacgectgecgaagtgace
caccagggcctgtctagccecgtgaccaagagcettcaaccggggegagtgt

Heavy chain B

caggtgcacctgacacagagcggaccecgaagtgcggaagectggeacctetgtgaa
ggtgtectgeaaggecectggeaacacectgaaaacctacgacctgeactgggtgeg
cagcgtgcecaggacagggactgeagtggatgggctggatcageccacgagggegac
aagaaagtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaage
accaacaccgcctacctgeagetgageggectgacctetggegatacegeegtgtact
actgcgccaagggeageaageaccggetgagagactacgecctgtacgacgatgac
ggegecctgaactgggeegtggatgtggactacctgageaacctggaattetggggcc
agggcacagccgtgaccgtgtcatctgacaaaacccatacccagatgeagetgeagg
agagcggcecctggactcgtgaageccagegagaccctgagectgacatgeagegtg
agcggcgcecageatcagegacagetactggagetggatcaggaggagecctggeaa
gggcectggagtggatcggctacgtgeacaagageggegacaccaactacagecccet
ccctgaagtccagggtgaacctgtecetggacaccagecaagaaccaggtgageetgt
ccetggtggetgecacagetgetgacagecggeaagtactactgtgecaggacccetgea
cggcaggaggatctacggceatcgtggecttcaacgagtggttcacctacttctacatgg
acgtgtggggcaacggcacccaggtgaccgtgagetecgataagacceacaccgctt
ccaccaagggcccatcggtctteceectggeaccecteetccaagageacctetggggg
cacagcggccctgggctgectggtcaaggactacttcccegaaceggtgacggtgte
gtggaactcaggegeectgaccageggegtgeacaccttceecggetgtectacagtece
tcaggactctactccctcageagegtggtgacegtgeectccageagettgggeaccee
agacctacatctgcaacgtgaatcacaagcccagcaacaccaaggtggacaagaaag
ttgagcccaaatcttgtgacaaaactcacacatgeccaccgtgeccageacctgaacte
ctggggggaccgtcagtetteetettceccccaaaacccaaggacaccctcatgatcte
ccggacccctgaggtcacatgegtggtggtggacgtgagecacgaagacectgaggt
caagttcaactggtatgttgacggegtggaggtgcataatgccaagacaaagecgegg
gaggagcagtacaacagcacgtaccgtgtggtcagegtectcaccgtectgeaccag
gactggctgaatggcaaggagtacaagtgcaaggtctccaacaaageeetccecagec
cccatcgagaaaaccatctccaaagccaaagggeageecccgagaaccacaggtgta
caccctgeecccatgecgggatgagetgaccaagaatcaagteagectgtggtgectg
gtaaaaggcttctatcccagegacatcgecgtggagtgggagageaatgggcagecg
gagaacaactacaagaccacgccteecgtgctggactcegacggcetecttetteeteta
ctcaaaactcaccgtggacaagagcaggtggeageaggggaacgtettctcatgetee
gtgatgcatgaggctctgcacaaccactacacgcagaagagectcteectgtetcegg

gt

SEQ ID NO:
135

Light chain B

tccgacatcagegtggecceeggagagacagecaggatcteetgeggegag

aagagcctgggaagcagggctgtgcagtggtaccaacacagggecggacag
gctcccagectgatcatctacaacaaccaggacaggeccageggeateeetga
gaggttcagcggaageccecgacagecccttcggaaccacagecaccetgace
atcacaagcgtggaagecggegacgaggecgactactactgecacatctggg
acagcagggtgcccaccaagtgggtgtttggcggcggcaccaccctgaccgt
gctggacaaaacccataccgacttegtgctgacccagagecctcacagectga
gcgtgacacctggegagagegecageatcagetgcaagageagecacteect
gatccacggegaccggaacaactacctggettggtacgtgcagaageccgge

SEQ ID NO:
136

205




agatccccccagetgetgatctacctggecageageagagecageggegtge
ccgatagattttctggcagcggcagegacaaggacttcaccctgaagatcage
cgggtggaaaccgaggacgtgggeacctactactgtatgcagggcagagag
agcccctggacctttggccagggeaccaaggtggacatcaaggataagacce
atacccgtacggtggccgctccecagegtgttcatcttcccacctagegacgage
agctgaagtccggeacagcectetgtegtgtgectgetgaacaacttctacceec
gcgaggcecaaagtgecagtggaaggtggacaacgecctgecagageggeaac
agccaggaaagcegtgaccgageaggacagcaaggactccacctacagectg
agcagcaccctgacactgagcaaggecgactacgagaagcacaaggtgtac
gcctgegaagtgacccaccagggectgtctageceegtgaccaagagettcaa

ccggggcgagtgt

Binding Protein 18

Amino Acid Sequences

Heavy chain A

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewvgwikpqy
gavnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswalda

wgqgttvvvsaastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgal
tsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscd
kthtcppcpapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnw
yvdgvevhnaktkpreeqynstyrvvsvltvlhgdwlngkeykckvsnkalpapi
ektiskakgqgprepqvctlppsrdeltkngvslscavkgfypsdiavewesngqpe
nnykttppvldsdgsfflvskltvdksrwqqgnvfscsvmhealhnhytgkslslsp

g

SEQ ID NO:
137

Light chain A

yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgv
psrfsgsgthtsfnltisdlqaddiatyycqvlqffgrgsrlhikrtvaapsvfifppsde

glksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltl

skadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
138

Heavy chain B

gmgqlgesgpglvkpsetlsltcsvsgasisdsywswirrspgkglewigyvh
ksgdtnyspslksrvnlsldtsknqvslslvaataadsgkyycartlhgrriygi
vafnewftyfymdvwgngtqvtvssdkthtevrlvesggglvkpggslrls

csasgfdfdnawmtwvrgppgkglewvgritgpgegwsvdyaesvkgrf
tisrdntkntlylemnnvrtedtgyyfcartgkyydfwsgyppgeeyfqdw

gqgtlvivssdkthtastkgpsvfplapsskstsggtaalgclvkdyfpepvtv
swnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntk
vdkkvepkscdkthtcppcpapellggpsvilfppkpkdtlmisrtpevtcy

vvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvltvlhqd
wingkeykckvsnkalpapiektiskakgqprepqvytlppcrdeltkngv

slwclvkgfypsdiavewesnggpennykttppvldsdgsfflyskltvdks
rwqgqgnvfscsvmhealhnhytgkslslspg

SEQ ID NO:
139

Light chain B

aseltqdpavsvalkqtvtitcrgdslrshyaswygkkpgqapvllfygknnrpsgip
drfsgsasgnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtsdis

vapgetariscgekslgsravqwyghragqapsliiynnqdrpsgiperfsgspdsp

fgttatltitsveagdeadyychiwdsrvptkwvfgggttltvldkthtrtvaapsvfif

ppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsgesvteqdskdstys
Isstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
140

Binding Protein 18

Nucleotide Sequences

Heavy chain A

agagcccacctggtgeagtctggeaccgecatgaagaaaccaggegectetgtgegg
gtgtectgtcagacaageggctacaccttcaccgeccacatectgttetggttceggeag
gccectggeagaggactggaatgggtgggatggatcaagecccagtatggegecgtg
aacttcggcggaggcttccgggatagagtgacectgacccgggacgtgtaccgegag
atcgcctacatggacatccggggectgaagecegatgacaccgecgtgtactactgeg

ccagagacagaagctacggcgacageagetgggetetggatgcttggggccaggge
acaaccgtggtggtgtctgecgectctacaaagggecceagegtgttecctetggecce

SEQ ID NO:
141

206




tagcagcaagagcacatctggcggaacagecgeeetgggetgeetegtgaaggacta
ctttcccgagececgtgacegtgtectggaattetggegecctgaccageggegtgcac

acctttccagetgtgctgcagtccageggectgtacagectgagcagegtegtgacagt
gcccageagctcetetgggeaccecagacctacatetgecaacgtgaaccacaageceag

caacaccaaggtggacaagaaggtggaacccaagagetgcgacaagacccacacct
gtceeecttgtectgeccecgaactgetgggaggeccttecgtgttectgttcecceecaa
agcccaaggacaccctgatgatcagecggacceccgaagtgacctgegtegtggteg
atgtgtcccacgaggaccctgaagtgaagttcaattggtacgtggacggegtggaagt

gcacaacgccaagaccaagccaagagaggaacagtacaacageacctaccgggtg

gtgtecgtgctgacegtgetgeaccaggactggetgaacggcaaagagtacaagtgc

aaggtgtccaacaaggecctgecetgeccecatcgagaaaaccatcagcaaggecaag
ggccageeccgegaacceeaggtgtgcacactgeeccccaagecagggacgagetga

ccaagaaccaggtgtccetgagetgtgeegtgaaaggcttctacceetcegatatcgee
gtggaatgggagagcaacggecageccgagaacaactacaagaccacceccectgt
gctggacagegacggcteattcttectggtgtccaagetgacagtggacaagteceggt
ggcagcagggeaacgtgttcagetgetcegtgatgecacgaggecctgeacaaccact
acacccagaagtccctgagectgagecceggeaag

Light chain A

tacatccacgtgacccagagccccageagectgtcegtgtccatcggegacag
agtgaccatcaactgccagacctctcagggegtgggcagegacctgeactggt
atcagcacaagcctggcagageccccaagetgetgatccaccacacaageag
cgtggaagatggcgtgccecageagattttccggeageggcttccacaccaget
tcaacctgaccatcagcgatctgcaggecgacgacattgecacctactattgtca
ggtgctgcagttcttcggecagaggcageagactgecacatcaagegtacggteg
ccgcetceccagegtgttcatettcccacctagegacgageagetgaagtcegge
acagcctetgtegtgtgectgetgaacaacttctaccccegegaggecaaagtg
cagtggaaggtggacaacgcecctgcagageggcaacagecaggaaagegt
gaccgagcaggacagcaaggactccacctacagectgageageaccetgac
actgagcaaggccgactacgagaagcacaaggtgtacgectgecgaagtgace
caccagggcctgtctagccecgtgaccaagagcettcaaccggggegagtgt

SEQ ID NO:
142

Heavy chain B

cagatgcagctgcaggagagcggecctggactegtgaageccagegagaccectgag
cctgacatgcagcegtgageggegecageatcagegacagetactggagetggatcag
gaggagccctggcaagggectggagtggatcggetacgtgecacaagageggegac

accaactacagcccctccctgaagtccagggtgaacctgteectggacaccageaaga
accaggtgagcctgtccctggtggetgccacagetgetgacageggeaagtactactg
tgccaggaccctgecacggeaggaggatctacggeatcgtggecttcaacgagtggtte
acctacttctacatggacgtgtggggcaacggcacccaggtgaccgtgagetcegaca

aaacccataccgaggttagactggtggagtcaggaggggggcttgtgaageccggtg
ggtctcteecgectgagetgttetgecteeggetttgatttcgataacgeetggatgacctg

ggtcaggcagectccaggtaagggactggagtgggteggaagaatcacaggtccag
gcgagggctggtcegtggactacgeggaatctgttaaagggeggtttacaatctcaag
ggacaataccaagaataccttgtatttggagatgaacaacgtgagaactgaagacacc
ggatattacttctgtgccagaacaggcaaatactacgacttctggtceggctateceect
ggcgaggaatattttcaagactggggtcagggaacccettgttatcgtgtcctccgataag
acccacaccgcttccaccaagggeccatcggtettcceectggeaccctectccaaga
gcacctctgggggcacageggecctgggctgectggtcaaggactacttcccegaac
cggtgacggtgtegtggaactcaggegeectgaccageggegtgeacaccttceegg
ctgtcctacagtectcaggactctactceetcageagegtggtgacegtgeccteeage
agcttgggcacccagacctacatctgeaacgtgaatcacaagccecageaacaccaag
gtggacaagaaagttgageccaaatettgtgacaaaactcacacatgeccaccgtgec
cagcacctgaactcetggggggaccgtcagtcttectettccceccaaaacccaagga
caccctcatgatctcccggaccecctgaggtcacatgegtggtggtggacgtgagecac
gaagaccctgaggtcaagttcaactggtatgttgacggegtggaggtgcataatgecaa

SEQ ID NO:
143

207




gacaaagccgegggaggageagtacaacageacgtaccgtgtggtcagegtectca
ccgtectgecaccaggactggetgaatggcaaggagtacaagtgecaaggtctccaaca
aagccctcccageccccatcgagaaaaccatctccaaagecaaagggeagecccga
gaaccacaggtgtacaccctgeccecatgecgggatgagetgaccaagaatcaagte
agcctgtggtgcctggtaaaaggettctatcccagegacatcgecgtggagtgggaga
gcaatgggcagececggagaacaactacaagaccacgectcecgtgetggactcegac
ggctecttettectetactcaaaactcaccgtggacaagageaggtggeageagggga
acgtcttctcatgetecgtgatgeatgaggetctgcacaaccactacacgcagaagage
ctcteectgtetecgggt

Light chain B

gcatccgaactgactcaggaccctgecgtetetgtggeactgaageagactgtg
actattacttgccgaggcegactcactgeggagecactacgcettcctggtatcaga
agaaacccggccaggeacctgtgetgetgttctacggaaagaacaataggeca
tctggcatccccgaccgettttetggeagtgcatcagggaaccgagecagtetg
accattaccggcgeccaggctgaggacgaagecgattactattgecagetceeg
ggataagagcggctccagactgagegtgttcggaggaggaactaaactgace
gtcctcgacaaaacccatacctccgacatcagegtggeccccggagagacag
ccaggatctcctgeggegagaagagectgggaageagggctgtgcagtggta
ccaacacagggccggacaggctccecagectgatcatctacaacaaccaggac
aggcccageggceatcectgagaggttcagcggaagecccgacageccctteg
gaaccacagccaccctgaccatcacaagegtggaageeggegacgaggecg
actactactgccacatctgggacagcagggtgcccaccaagtgggtgtttggc
ggcggeaccacccetgacegtgctggataagacccataccegtacggtggecg
ctcccagegtgttcatcttcccacctagegacgageagetgaagtceggeaca
gcctetgtegtgtgectgetgaacaacttctaccceegegaggecaaagtgeag
tggaaggtggacaacgecctgecagageggeaacagecaggaaagegtgace
gagcaggacagcaaggactccacctacagectgageageacccetgacactga
gcaaggccgactacgagaagcacaaggtgtacgectgecgaagtgacceacc
agggcctgtctageccegtgaccaagagettcaaccggggegagtgt

SEQ ID NO:
144

Binding Protein 19

Amino Acid Sequences

Heavy chain A

evrlvesggglvkpggslrlscsasgfdfdnawmtwvrqppgkglewvgritgpg
egwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgkyydfwsgy
ppgeeyfqdwgqgtlvivssastkgpsviplapsskstsggtaalgelvkdyfpepv
tvswnsgaltsevhtfpavlgssglyslssvvtvpssslgtgtyicnvnhkpsntkvd
kkvepkscdkthtcppcpapellegpsvilfppkpkdtlmisrtpevtcvvvdvshe
dpevkfnwyvdgvevhnaktkpreeqynstyrvvsvltvlhgdwingkeykckv
snkalpapiektiskakegprepqgvctlppsrdeltkngvslscavkefypsdiave
wesngqpennykttppvldsdgsfflvskltvdksrwgqgnviscsvmhealhnh

ytgkslslspg

SEQ ID NO:
145

Light chain A

aseltqdpavsvalkqtvtitcrgdslrshyaswyqkkpgqapvllfygknnrpsgip
drfsgsasgnrasltitgaqaedeadyycssrdksgsrisvigggtkltvisqpkaaps
vtlfppsseelqankatlvclisdfypgavtvawkadsspvkagvetttpskqsnnky
aassylsltpeqwkshrsyscqvthegstvektvaptecs

SEQ ID NO:
146

Heavy chain B

gmgqlgesgpglvkpsetlsltcsvsgasisdsywswirrspgkglewigyvh
ksgdtnyspslksrvnlsldtsknqvslslvaataadsgkyycartlhgrriygi
vafnewftyfymdvwgngtqvtvssdkthtQvhltqsgpevrkpgtsvkv
sckapgntlktydlhwvrsvpgqglqwmgwishegdkkviverfkakvti
dwdrstntaylqglsgltsgdtavyycakgskhrirdyalydddgalnwavdv
dylsnlefwgqgtavtvssdkthtastkgpsviplapsskstsggtaalgclvk
dyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicn

SEQ ID NO:
147

208




vnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdtlm
isrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrv

vsvltvlhgdwlngkeykckvsnkalpapiektiskakgqprepqvytlpp

crdeltkngvslwclvkgfypsdiavewesngqpennykttppvldsdgsf
flyskltvdksrwqqgnvfscsvmhealhnhytgkslslspg

Light chain B

dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvqgkpgrspqlliylassr
asgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkth
tsdisvapgetariscgekslgsravqwyqghragqapsliiynnqdrpsgiperfsgs
pdspfgttatltitsveagdeadyychiwdsrvptkwvfgggttltvldkthtrtvaaps
vfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskd
styslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
148

Binding Protein 1

9 Nucleotide Sequences

Heavy chain A

gaggttagactggtggagtcaggaggggggcttgtgaageccggtgggtetctecge
ctgagetgttctgecteecggetttgatttcgataacgectggatgacetgggtcaggeag

cctccaggtaagggactggagtgggtgggaagaatcacaggtccaggegagggctg
gtcegtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacca
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct
gtgccagaacaggcaaatactacgacttctggtecggctatceccetggegaggaatat
tttcaagactggggtcagggaacccettgttatcgtgtectccgegtcgaccaagggece
cagcgtgttcectetggeeectageagcaagageacatctggeggaacageegecct
gggetgeetegtgaaggactactttcccgagecegtgaccgtgtectggaattetggeg
ccetgaccageggegtgeacacctttccagetgtgetgcagtccageggectgtacag
cctgagcagegtegtgacagtgeccageagetetetgggeaccecagacctacatetge
aacgtgaaccacaagcccagcaacaccaaggtggacaagaaggtggaacccaaga
gctgecgacaagacccacacctgtcecccttgtectgeeeccgaactgetgggaggecc
ttccgtgttcetgttccceccaaageccaaggacaccectgatgatcagecggacceccg
aagtgacctgcgtggtggtggatgtgtcccacgaggaccetgaagtgaagttcaattgg
tacgtggacggcgtggaagtgcacaacgccaagaccaageccaagagaggaacagta
caacagcacctaccgggtggtgtecgtgctgacegtgetgeaccaggactggetgaac
ggcaaagagtacaagtgcaaggtgtccaacaaggecctgectgeccecatcgagaaa
accatcagcaaggccaagggecageeccgegaacceeaggtgtgeacactgeccee
aagcagggacgagctgaccaagaaccaggtgtecetgagetgtgecgtgaaaggctt
ctacccctccgatatcgeegtggaatgggagageaacggecageccgagaacaacta
caagaccaccccccetgtgetggacagegacggctcattetteetggtgtccaagetga
cagtggacaagtcceggtggcageagggcaacgtgttcagetgctcegtgatgeacg
aggccctgcacaaccactacacccagaagtecctgagectgagececggeaag

SEQ ID NO:
149

Light chain A

gcatccgaactgactcaggaccctgecgtetetgtggeactgaagecagactgtg
actattacttgccgaggcgactcactgeggagecactacgcettcctggtatcaga
agaaacccggccaggeacctgtgetgetgttctacggaaagaacaataggeca
tctggcatccccgaccgcttttetggeagtgcatcagggaaccgagecagtetg
accattaccggcgeccaggctgaggacgaagecgattactattgecagetceeg
ggataagagcggctccagactgagegtgttcggaggaggaactaaactgace

gtcctcagtcageccaaggetgecccecteggtcactetgttccegeectegagt

gaggagcttcaagccaacaaggecacactggtgtgtctcataagtgacttctac

ccgggagecgtgacagtggectggaaggeagatageageeccgtcaaggcg
ggagtggagaccaccacaccctccaaacaaagcaacaacaagtacgeggec

agcagctacctgagectgacgectgageagtggaagtcccacagaagetaca

gctgecaggtcacgeatgaagggageaccgtggagaagacagtggeccecta

cagaatgttca

SEQ ID NO:
150

Heavy chain B

cagatgcagctgcaggagagcggecctggactegtgaageccagegagaccectgag
cctgacatgcagcgtgageggegecageatcagegacagetactggagetggatcag

SEQ ID NO:
151

209




gaggagccctggcaagggectggagtggatcggetacgtgecacaagagecggegac
accaactacagcccctecctgaagtccagggtgaacctgteectggacaccageaaga
accaggtgagcctgtccctggtggetgccacagetgetgacageggeaagtactactg
tgccaggaccctgecacggeaggaggatctacggeatcgtggecttcaacgagtggtte
acctacttctacatggacgtgtggggcaacggcacccaggtgaccgtgagetccgaca
aaacccatacccaggtgcacctgacacagagecggacccgaagtgecggaagectggc
acctctgtgaaggtgtectgecaaggeccctggeaacacectgaaaacctacgaccetgc
actgggtgcgeagegtgccaggacagggactgcagtggatgggctggatcagecac
gagggcgacaagaaagtgatcgtggaacggttcaaggccaaagtgaccatcgactgg
gacagaagcaccaacaccgectacctgeagetgageggectgacctetggegatace
gecgtgtactactgegecaagggeageaageaccggetgagagactacgeectgtac
gacgatgacggcgecctgaactgggecgtggatgtggactacctgageaacctggaa
ttctggggccagggeacagecgtgacegtgtcatctgataagacccacaccgcttcea
ccaagggcccatcggtcttcceectggeacccteetccaagageacctetgggggeac
agcggecctgggctgectggtcaaggactacttcccegaaccggtgacggtgtegtgg
aactcaggcgcecctgaccageggegtgecacaccttceceggetgtectacagtectcag
gactctactccctcageagegtggtgacegtgccetccageagettgggcacccagac
ctacatctgcaacgtgaatcacaagcccagecaacaccaaggtggacaagaaagttga
gcccaaatcttgtgacaaaactcacacatgeccaccgtgeccageacctgaactectgg
ggggaccgtcagtettectcttceccccaaaacccaaggacaccctcatgatetecegg
acccctgaggtcacatgegtggtggtegacgtgagecacgaagaccectgaggtcaag
ttcaactggtatgttgacggcgtggaggtgcataatgccaagacaaagecgegggagg
agcagtacaacagcacgtaccgtgtggtcagegtcctcaccgtectgecaccaggactg
gctgaatggeaaggagtacaagtgcaaggtetccaacaaageecteccageececat
cgagaaaaccatctccaaagccaaagggeagecccgagaaccacaggtgtacacce
tgcecccatgeecgggatgagetgaccaagaatcaagtcagecetgtggtgcctggtaaa
aggcttctatcccagegacatcgeegtggagtgggagageaatgggeageeggaga
acaactacaagaccacgcctccegtgctggactecgacggetecttettcetetactcaa
aactcaccgtggacaagagcaggtggcagecaggggaacgtcttctcatgetcegtgat
gcatgaggctctgcacaaccactacacgecagaagagectcteeetgtctcegggt

Light chain B

gacttcgtgetgacccagagecctcacagectgagegtgacacctggegaga
gcgccageatcagetgecaagageagecactcectgatccacggegaccggaa
caactacctggcttggtacgtgcagaagecccggeagatceeecccagetgetga
tctacctggccagcagecagagecageggegtgcccgatagattttctggeage
ggcagcgacaaggacttcaccctgaagatcagecgggtggaaaccgaggac
gtgggcacctactactgtatgcagggcagagagageccctggacctttggeca
gggcaccaaggtggacatcaaggacaaaacccatacctccgacatcagegtg
gcccceggagagacagecaggatetectgeggegagaagagectgggaag
cagggctgtgcagtggtaccaacacagggecggacaggctcccagectgate
atctacaacaaccaggacaggcccagcggceatcectgagaggttcageggaa
gccccgacagecccttcggaaccacagecaccctgaccatcacaagegtgga
agccggegacgaggecgactactactgecacatctgggacageagggtgce
caccaagtgggtgtttggcggeggcaccaccetgacegtgctggataagacce
atacccgtacggtggccgctccecagegtgttcatettcccacctagegacgage
agctgaagtccggeacagcectetgtcgtgtgcctgetgaacaacttctaccece
gcgaggcecaaagtgecagtggaaggtggacaacgeectgecagageggeaac
agccaggaaagcegtgaccgageaggacagcaaggactccacctacagectg
agcagcaccctgacactgagcaaggecgactacgagaagcacaaggtgtac
gcctgegaagtgacccaccagggectgtctageceegtgaccaagagettcaa

ccggggcgagtgt

SEQ ID NO:
152

Binding Protein 20 Amino Acid Sequences

Heavy chain A

‘RahlVqsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewvgwikpqy ‘SEQ ID NO:
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gavnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswalda

wgqgttvvvsaastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgal
tsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscd
kthtcppcpapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnw
yvdgvevhnaktkpreeqynstyrvvsvltvlhgqdwlngkeykckvsnkalpapi
ektiskakgqgprepqvctlppsrdeltkngvslscavkgfypsdiavewesngqpe
nnykttppvldsdgsfflvskltvdksrwqqgnvfscsvmhealhnhytgkslslsp

g

153

Light chain A

yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgv
psrfsgsgthtsfnltisdlqaddiatyycqvlqffgrgsrlhikrtvaapsvfifppsde
glksgtasvvcllnnfypreakvqwkvdnalgsgnsqgesvteqdskdstyslsstltls
kadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
154

Heavy chain B

gmgqlgesgpglvkpsetlsltcsvsgasisdsywswirrspgkglewigyvh
ksgdtnyspslksrvnlsldtsknqvslslvaataadsgkyycartlhgrriygi
vafnewftyfymdvwgngtqvtvssdkthtQvhltqsgpevrkpgtsvkv
sckapgntlktydlhwvrsvpgqglqwmgwishegdkkviverfkakvti
dwdrstntaylqglsgltsgdtavyycakgskhrirdyalydddgalnwavdv
dylsnlefwgqgtavtvssdkthtastkgpsviplapsskstsggtaalgclvk
dyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicn
vnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdtim
isrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrv

vsvltvlhqdwingkeykckvsnkalpapiektiskakgqprepqvytlpp

crdeltknqvslwclvkgfypsdiavewesnggpennykttppvldsdgsf
flyskltvdksrwgqgnvfscsvmhealhnhytgkslslspg

SEQ ID NO:
155

Light chain B

dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassr

asgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkth
tsdisvapgetariscgekslgsravqwyqghragqapsliiynnqdrpsgiperfsgs

pdspfgttatltitsveagdeadyychiwdsrvptkwvfgggttltvldkthtrtvaaps
vfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskd

styslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
156

Binding Protein 2

0 Nucleotide Sequences

Heavy chain A

agagcccacctggtgeagtctggecaccgecatgaagaaaccaggegectetgtgegg
gtgtectgtcagacaageggctacaccttcaccgeccacatectgttetggttceggea

ggcccectggeagaggactggaatgggtgggatggatcaageecccagtatggegeeg
tgaacttcggcggaggcttccgggatagagtgacectgaccegggacgtgtacegeg
agatcgcctacatggacatccggggectgaageccgatgacaccgecgtgtactactg
cgccagagacagaagctacggegacageagetgggcetetggatgettggggecagg
gcacaaccgtggtggtetctgecgectctacaaagggecccagegtgttcectetgge
ccctagcagcaagageacatctggeggaacagecgecctgggetgeetegtgaagg
actactttcccgagcccgtgaccgtgtectggaattetggegeectgaccageggegtg
cacacctttccagetgtgctgecagtccagecggectgtacagectgageagegtegtea
cagtgcccagcagctctetgggeaccecagacctacatctgecaacgtgaaccacaagec
cagcaacaccaaggtggacaagaaggtggaacccaagagetgegacaagacceac
acctgtceccccttgtectgeecececgaactgetgggaggecctteegtgttectgttecce
ccaaagcccaaggacaccctgatgatcagecggacccccgaagtgacetgegtggte
gtggatgtgtcccacgaggaccctgaagtgaagttcaattggtacgtggacggegteg
aagtgcacaacgccaagaccaagccaagagaggaacagtacaacageacctaccgg
gtggtgteegtgetgacegtgctgcaccaggactggetgaacggcaaagagtacaagt
gcaaggtgtccaacaaggecctgectgecececatcgagaaaaccatcageaaggecea
agggccagecccgegaaccecaggtgtgcacactgeccccaageagggacgaget
gaccaagaaccaggtgtccetgagetgtgecgtgaaaggcttctacccctcecgatateg
ccgtggaatgggagageaacggecageccgagaacaactacaagaccaccecccct

SEQ ID NO:
157
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gtgctggacagegacggctcattettcetggtgtccaagetgacagtggacaagteecg
gtggcagcagggcaacgtgttcagetgetecgtgatgcacgaggecctgecacaacca
ctacacccagaagtccctgagectgageceeggeaag

Light chain A

tacatccacgtgacccagagccccageagectgteegtgtccatcggegacag
agtgaccatcaactgccagacctctcagggegtgggcagegacctgeactggt
atcagcacaagcctggcagageccccaagetgetgatccaccacacaageag
cgtggaagatggcgtgccecageagattttccggeageggcettccacaccaget
tcaacctgaccatcagcgatctgcaggecgacgacattgecacctactattgtca
ggtgctgcagttcttcggecagaggcageagactgecacatcaagegtacggteg
ccgcetceccagegtgttcatettcccacctagegacgageagetgaagtcegge
acagcctetgtegtgtgectgetgaacaacttctaccccegegaggecaaagtg
cagtggaaggtggacaacgecctgcagageggeaacagecaggaaagegt
gaccgagcaggacagcaaggactccacctacagectgageageaccetgac
actgagcaaggccgactacgagaagcacaaggtgtacgectgecgaagtgace
caccagggcctgtctagccecgtgaccaagagcettcaaccggggegagtgt

SEQ ID NO:
158

Heavy chain B

cagatgcagctgcaggagagcggecctggactegtgaageccagegagaccectgag
cctgacatgcagcegtgageggegecageatcagegacagetactggagetggatcag
gaggagccctggcaagggectggagtggatcggetacgtgecacaagageggegac
accaactacagccccteectgaagtccagggtgaacctgteectggacaccageaaga
accaggtgagcctgtccctggtggetgccacagetgetgacageggeaagtactactg
tgccaggaccctgecacggeaggaggatctacggeatcgtggecttcaacgagtggttc
acctacttctacatggacgtgtggggcaacggcacccaggtgaccgtgagetcegaca
aaacccatacccaggtgcacctgacacagagcggacccgaagtgecggaagectggc
acctctgtgaaggtgtectgcaaggeccctggeaacaccctgaaaacctacgacctgce
actgggtgecgeagegtgccaggacagggactgcagtggatgggctggatcagecac
gagggcgacaagaaagtgatcgtggaacggttcaaggccaaagtgaccatcgactg
ggacagaagcaccaacaccgectacctgeagetgageggectgacctetggegatac
cgecgtgtactactgcgecaagggeageaageaccggetgagagactacgecctgta
cgacgatgacggcgecectgaactgggecgtggatgtggactacctgageaacctgga
attctggggccagggeacagecgtgaccgtgtcatctgataagacccacaccgettee
accaagggcccatcggtcttceccctggeaccetectccaagageacctetgggggca
cagcggeectgggctgcctggtcaaggactacttcccegaaccggtgacggtgtegtg
gaactcaggcgecctgaccageggegtgeacaccttceecggetgtectacagtectca
ggactctactccctcageagegtggtgaccgtgecctccageagettgggeacccaga
cctacatctgcaacgtgaatcacaagcccageaacaccaaggtggacaagaaagttga
gcccaaatcttgtgacaaaactcacacatgeccaccgtgececageacctgaactectgg
ggggaccgtcagtcttectcttccccccaaaacccaaggacaccctcatgatetecegg
acccctgaggtcacatgegtggtggtegacgtgagecacgaagaccectgaggtcaag
ttcaactggtatgttgacggegtggaggtgcataatgccaagacaaagecgegggag
gagcagtacaacagcacgtaccgtgtggtcagegtectcaccgteetgeaccaggact
ggctgaatggcaaggagtacaagtgcaaggtctccaacaaagecctcccagecceca
tcgagaaaaccatctccaaagccaaagggeageecccgagaaccacaggtgtacace
ctgcccecatgecgggatgagetgaccaagaatcaagtcagectgtggtgectggtaa
aaggcttctatcccagcgacatcgeegtggagtgggagageaatgggeageeggag
aacaactacaagaccacgcctcecegtgetggactccgacggetecttctteetetactca
aaactcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgetecgtg
atgcatgaggctctgcacaaccactacacgcagaagagectctcectgtetecgggt

SEQ ID NO:
159

Light chain B

gacttcgtgctgacccagagecctcacagectgagegtgacacctggegaga
gcgccageatcagetgecaagageagecacteectgatccacggegaccgga
acaactacctggcttggtacgtgcagaageccggeagatceccececagetgetg
atctacctggccagcagcagagecageggegtgcccgatagattttctggcag

SEQ ID NO:
160
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cggcagcgacaaggacttcaccctgaagatcagecgggtggaaaccgagga
cgtgggcacctactactgtatgcagggcagagagageccctggacctttggec
agggcaccaaggtggacatcaaggacaaaacccatacctccgacatcagegt
ggcccccggagagacagecaggatctectgeggegagaagagectgggaa
gcagggctgtgcagtggtaccaacacagggecggacaggetcccagectgat
catctacaacaaccaggacaggcccageggceatcectgagaggttcagecgga
agccccgacagcececcttcggaaccacagecaccctgaccatcacaagegtgg
aagccggegacgaggecgactactactgecacatctgggacageagggtec
ccaccaagtgggtgtttggcggcggeaccaccctgacegtgctggataagace
catacccgtacggtggecgetcccagegtgttcatettcccacctagegacgag
cagctgaagtccggeacagcectetgtegtgtgectgetgaacaacttctaceee
cgcgaggccaaagtgcagtggaaggtggacaacgeectgecagageggcaa
cagccaggaaagcegtgaccgagcaggacagcaaggactccacctacagect
gagcagcaccctgacactgagcaaggecgactacgagaagecacaaggtgta
cgectgegaagtgacccaccagggectgtctagececegtgaccaagagcettca

accggggcgagtgt

Binding Protein 21

Amino Acid Sequences

Heavy chain A

qvhltgsgpevrkpgtsvkvsckapgntlktydlhwvrsvpgqglqwmgwishe
gdkkviverfkakvtidwdrstntaylqlsgltsgdtavyycakgskhrlrdyalydd
dgalnwavdvdylsnlefwgqgtavtvssastkgpsviplapsskstsggtaalgcl

vkdyfpepvtvswnsgaltsgvhtfpavlqssglyslssvvtvpssslgtqtyicnvn
hkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdtlmisrtpevt
cvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvltvlhqgdwl
ngkeykckvsnkalpapiektiskakgqprepqvctlppsrdeltknqvslscavkg
fypsdiavewesnggpennykttppvldsdgsfflvskltvdksrwqqgnvfscsv
mhealhnhytgkslslspg

SEQ ID NO:
161

Light chain A

dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvqgkpgrspqlliylassr
asgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikrtva
apsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteqds
kdstyslsstltlskadyekhkvyacevthgglsspvtksfnrgec

SEQ ID NO:
162

Heavy chain B

Evrlvesggglvkpggsirlscsasgfdfdnawmtwvrgppgkglewvgr
itgpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgk
yydfwsgyppgeeyfqdwgqgtlvivssdktht
rahlvgsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewvgwik
pqygavnfgggfrdrvtitrdvyreiaymdirglkpddtavyycardrsygd
sswaldawgqgttvvvsadkthtastkgpsviplapsskstsggtaalgclvk
dyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicn
vnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdtlm
isrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrv
vsvltvlhgdwlngkeykckvsnkalpapiektiskakgqprepqvytlpp
crdeltknqvslwclvkgfypsdiavewesngqpennykttppvldsdgsf
flyskltvdksrwqqgnvfscsvmhealhnhytgkslslspg

SEQ ID NO:
163

Light chain B

yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgv
psrisgsgthtstnltisdlqaddiatyycqvlqffgrgsrlhikdkthtaseltqdpavs
valkqtvtitcrgdslrshyaswygkkpgqapvllfygknnrpsgipdrfsgsasgnr
asltitgagaedeadyycssrdksgsrlsvigggtkltvldkthtrtvaapsvfifppsd

eqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteqdskdstyslsstlt
Iskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
164

Binding Protein 21 Nucleotide Sequences
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Heavy chain A

caggtgcacctgacacagageggacccgaagtgcggaagecetggeacctetgtgaa
ggtgtectgcaaggeccetggeaacaccctgaaaacctacgacctgeactgggtecg
cagcgtgccaggacagggactgcagtggatgggctggatcagecacgagggegac
aagaaagtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaage
accaacaccgcctacctgecagetgageggectgacctetggegataccgecgtgtact
actgcgccaagggcageaageaccggetgagagactacgeectgtacgacgatgac
ggegeectgaactgggecgtggatgtggactacctgageaacctggaattetggggee
agggcacagecgtgaccgtgtcatctgettcgaccaagggecccagegtgtteectct
ggccectagecageaagageacatctggeggaacageegeectgggctgectegtga
aggactactttcccgageccgtgaccgtgtectggaattetggegecctgaccagegg
cgtgcacacctttccagetgtgetgeagtccageggectgtacageetgageagegte
gtgacagtgcccageagetetetgggeacccagacctacatctgcaacgtgaaccaca
agcccagcaacaccaaggtggacaagaaggtggaacccaagagetgcgacaagac
ccacacctgtcceecttgtectgecceegaactgetgggaggececttecgtgtteetgtt
ccccccaaageccaaggacaccctgatgatcagecggacccccgaagtgacctgegt
ggtggtggatgtgtcccacgaggaccctgaagtgaagttcaattggtacgtggacgge
gtggaagtgcacaacgecaagaccaagecaagagaggaacagtacaacageaccta
ccgggtggtgtcegtgctgaccgtgetgecaccaggactggetgaacggcaaagagta
caagtgcaaggtgtccaacaaggecectgectgececcatcgagaaaaccatcageaa
ggccaagggccageeccgegaacceecaggtgtgeacactgeceeccaageagggac
gagctgaccaagaaccaggtgtecctgagetgtgeecgtgaaaggcttctaceectecg
atatcgccgtggaatgggagagcaacggecageccgagaacaactacaagaccace
cceectgtgetggacagegacggeteattettcetggtgtccaagetgacagtggacaa
gtcccggtggcageagggeaacgtgttcagetgetcegtgatgeacgaggecetgea
caaccactacacccagaagtccctgagectgagecccggeaag

SEQ ID NO:
165

Light chain A

gacttcgtgetgacccagageccteacagectgagegtgacacctggegagagegcc
agcatcagctgcaagagcagcecactecctgatccacggegaccggaacaactacctg
gcttggtacgtgcagaageccggeagatceccecagetgetgatctacetggecagea
gcagagccageggegtgcecgatagattttctggcagecggeagegacaaggacttca
ccctgaagatcagecgggtggaaaccgaggacgtgggeacctactactgtatgcagg
gcagagagagcccctggacctttggeccagggeaccaaggtggacatcaagegtacg

gtggcegeteccagegtgtteatettcccacctagegacgageagetgaagtecggea

cagcctctgtegtgtgcctgetgaacaacttctaccececgegaggecaaagtgeagtgg
aaggtggacaacgccctgeagageggcaacagecaggaaagegtgaccgageagg
acagcaaggactccacctacagectgagcageaccctgacactgagcaaggecgact
acgagaagcacaaggtgtacgcctgegaagtgaccecaccagggcectgtcetageeeeg
tgaccaagagcttcaaccggggcgagtgt

SEQ ID NO:
166

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageecggtgggtetctcege
ctgagctgttctgectceggctttgatttcgataacgectggatgacetgggtcaggeag

cctccaggtaagggactggagtggetgggaagaatcacaggtccaggcgagggctg
gtccgtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacea
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct

gtgccagaacaggceaaatactacgacttctggtccggctateeccectggegaggaatat
tttcaagactggggtcagggaacccttgttatcgtgtcctccgacaaaacccataccaga
geccacctggtgcagtetggeaccgecatgaagaaaccaggegectetgtgegggte
tcctgtcagacaageggcetacaccttcaccgeccacatectgttetggttceggeagge

ccctggeagaggactggaatgggtgggatggatcaageccecagtatggegecgtgaa
cttcggecggaggcttccgggatagagtgaccctgaccegggacgtgtaccgegagat
cgcctacatggacatccggggectgaageccgatgacaccgeegtgtactactgege
cagagacagaagctacggcgacageagetgggcetctggatgettggggccagggca
caaccgtggtggtetctgecgataagaccecacaccgcttccaccaagggeccateggt
cttcceectggeaccctectccaagageacctetgggggeacageggeectgggctg

SEQ ID NO:
167
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cctggtcaaggactacttccccgaaccggtgacggtgtegtggaactcaggegecctg
accagcggcgtgcacaccttcccggetgtectacagtectcaggactctactecctcag
cagcgtggtgaccgtgecectccageagettgggeacceagacctacatctgecaacgtg
aatcacaagcccagcaacaccaaggtggacaagaaagttgagcccaaatcttgtgaca
aaactcacacatgcccaccgtgeccageacctgaacteetggggggaccgtcagtett
cctettccecccaaaacccaaggacaccecteatgatetcceggaccectgaggteacat
gcgtggtggtggacgtgagecacgaagaccetgaggtcaagttcaactggtatgttga
cggcgtggaggtgcataatgccaagacaaageegegggaggageagtacaacage
acgtaccgtgtggtcagegtccteaccgtectgecaccaggactggetgaatggeaagg
agtacaagtgcaaggtctccaacaaagecctcccageccecatcgagaaaaccatcte
caaagccaaagggcagccccgagaaccacaggtgtacaceetgeceecatgecggg
atgagctgaccaagaatcaagtcagectgtggtgectggtaaaaggcttctatccecage
gacatcgecgtggagtgggagageaatgggeagecggagaacaactacaagaccac
gecteecgtgctggactcegacggcetecttettcetctactcaaaactcaccgtggacaa
gagcaggtggcagcaggggaacgtcttctcatgctcegtgatgeatgaggetctgecac
aaccactacacgcagaagagcctctceetgtetcegggt

Light chain B

tacatccacgtgacccagagceccageagectgteegtgtcecatcggegacagagtga
ccatcaactgccagacctctcagggegtgggcagegacctgcactggtatcagecacaa
gcctggeagagececccaagetgetgatccaccacacaageagegtggaagatggegt
gcccageagattttccggeageggcttccacaccagcettcaacctgaccatcagegatce
tgcaggccgacgacattgeeacctactattgtcaggtgctgcagttcttcggeagaggc
agcagactgcacatcaaggacaaaacccataccgeatccgaactgactcaggaccct
gccgtetetgtggeactgaageagactgtgactattacttgeccgaggegactcactgeg
gagccactacgcttectggtatcagaagaaacceggecaggeacctgtgetgetgttet
acggaaagaacaataggccatctggcatcccegaccgcttttetggeagtgcatcagg
gaaccgagccagtctgaccattaccggegeecaggetgaggacgaagecgattacta
ttgcagctcccgggataagageggcetcecagactgagegtgticggaggaggaactaa
actgaccgtcctcgataagacccataccecgtacggtggecgeteccagegtgttcatctt
cccacctagcgacgageagetgaagtceggeacagectetgtegtgtgectgctgaac
aacttctacccccgegaggecaaagtgcagtggaaggtggacaacgecctgeagage
ggcaacagccaggaaagegtgaccgageaggacageaaggactecacctacagect
gagcagcaccctgacactgagcaaggecgactacgagaageacaaggtgtacgect
gcgaagtgacccaccagggectgtctageecccgtgaccaagagettcaaccggggc

gagtgt

SEQ ID NO:
168

Binding Protein 22

Amino Acid Sequences

Heavy chain A

qvhltgsgpevrkpgtsvkvsckapgntlktydlhwvrsvpgqglqwmgwishe
gdkkviverfkakvtidwdrstntaylqlsgltsgdtavyycakgskhrlrdyalydd
dgalnwavdvdylsnlefwgqgtavtvssastkgpsviplapsskstsggtaalgcl

vkdyfpepvtvswnsgaltsgvhtfpavlqssglyslssvvtvpssslgtqtyicnvn
hkpsntkvdkkvepkscdkthtcppcpapellggpsvlfppkpkdtlmisrtpevt
cvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvltvlhqdwl
ngkeykckvsnkalpapiektiskakgqprepqvctlppsrdeltkngvslscavkg
fypsdiavewesnggpennykttppvldsdgsfflvskltvdksrwqqgnvfscsv
mhealhnhytqgkslslspg

SEQ ID NO:
169

Light chain A

dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvqgkpgrspqlliylassr
asgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikrtva
apsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsgesvteqds
kdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
170

Heavy chain B

rahlvgsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewvgwik
pqygavnfgggfrdrvtitrdvyreiaymdirglkpddtavyycardrsygd
sswaldawgqgttvvvsadkthtevrlvesggglvkpggslrlscsasgfdfd

SEQ ID NO:
171

215




nawmtwvrgppgkglewvgritgpgegwsvdyaesvkgrftisrdntknt
lylemnnvrtedtgyyfcartgkyydfwsgyppgeeyfqdwgqgtlvivss
dkthtastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgalts

gvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepk
scdkthtcppcpapellggpsvilfppkpkdtlmisrtpevtcvvvdvshed
pevkfnwyvdgvevhnaktkpreeqynstyrvvsvltvlhgdwingkey

kckvsnkalpapiektiskakgqprepqvytlpperdeltkngvslwelvkg
fypsdiavewesngqpennykttppvldsdgsf

Light chain B

aseltqdpavsvalkqtvtitcrgdslrshyaswygkkpgqapvllfygknnrpsgip
drfsgsasgnrasltitgagaedeadyycssrdksgsrlsvigggtkltvl dktht
Yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedg
vpsrfsgsgfhtstnltisdlqaddiatyycqvlqffgrgsrlhik
dkthtrtvaapsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgns
gesvteqdskdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
172

Binding Protein 22

Nucleotide Sequences

Heavy chain A

caggtgcacctgacacagagcggacccgaagtgcggaagectggeacctetgtgaa
ggtgtectgcaaggeccctggeaacaccctgaaaacctacgacctgeactgggtecg
cagcgtgccaggacagggactgcagtggatgggctggatcagecacgagggegac
aagaaagtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaage
accaacaccgcctacctgecagetgageggectgacctetggegataccgecgtgtact
actgcgccaagggcagcaageaccggetgagagactacgeectgtacgacgatgac
ggegeectgaactgggecgtggatgtggactacctgageaacctggaattetggggec
agggcacagecgtgaccgtgtcatctgettcgaccaagggecccagegtgtteectet
ggccectagecageaagageacatctggeggaacageegeectgggctgectegtga
aggactactttcccgageccgtgaccgtgtectggaattetggegecctgaccagegg
cgtgcacacctttccagetgtgetgeagtccageggectgtacagectgageagegte
gtgacagtgcccageagetetetgggeacccagacctacatctgcaacgtgaaccaca
agcccagcaacaccaaggtggacaagaaggtggaacccaagagetgcgacaagac
ccacacctgtcceecttgtectgecceegaactgetgggaggececttecgtgtteetgtt
ccccccaaageccaaggacaccctgatgatcagecggacccccgaagtgacctgegt
ggtggtggatgtgtcccacgaggaccctgaagtgaagttcaattggtacgtggacgge
gtggaagtgcacaacgecaagaccaagecaagagaggaacagtacaacageaccta
ccgggtggtgteegtgctgaccgtgetgecaccaggactggetgaacggcaaagagta
caagtgcaaggtgtccaacaaggccectgectgececcatcgagaaaaccatcageaa
ggccaagggccageeccgegaacceecaggtgtgeacactgeceeccaageagggac
gagctgaccaagaaccaggtgteectgagetgtgecgtgaaaggcttctaccectecg
atatcgccgtggaatgggagagcaacggecageccgagaacaactacaagaccace
cceectgtgetggacagegacggeteattettcetggtgtccaagetgacagtggacaa
gtcccggtggcageagggeaacgtgttcagetgetcegtgatgeacgaggecetgea
caaccactacacccagaagtccctgagectgagecccggeaag

SEQ ID NO:
173

Light chain A

gacttcgtgetgacccagageccteacagectgagegtgacacctggegagagegcc
agcatcagctgcaagagcagcecactecctgatccacggegaccggaacaactacctg
gcttggtacgtgcagaageccggeagatceccecagetgetgatetacetggecagea
gcagagccageggegtgeecgatagattttctggcagecggcagegacaaggacttca
ccctgaagatcagecgggtggaaaccgaggacgtgggeacctactactgtatgcagg
gcagagagagcccctggacctttggccagggeaccaaggtggacatcaagegtacg

gtggcegetccecagegtgtteatettcccacctagegacgageagetgaagtecggea

cagcctctgtegtgtgcctgetgaacaacttctaccececgegaggecaaagtgeagtgg
aaggtggacaacgccctgcagageggeaacagecaggaaagegtgaccgageagg
acagcaaggactccacctacagectgagcageaccctgacactgagcaaggecgact
acgagaagcacaaggtgtacgcctgegaagtgaccecaccagggcectgtctageeeeg

SEQ ID NO:
174

216




tgaccaagagcttcaaccggggcgagtgt

Heavy chain B

agagcccacctggtgeagtctggeaccgecatgaagaaaccaggegectetgtgegg
gtgtectgtcagacaageggctacaccttcaccgeccacatectgttetggttceggeag

gccectggeagaggactggaatgggtgggatggatcaagecccagtatggegecgtg
aacttcggcggaggcttccgggatagagtgacectgacccgggacgtgtaccgegag
atcgcctacatggacatccggggectgaagecegatgacaccgecgtgtactactgeg

ccagagacagaagctacggecgacageagetgggctetggatgettggggccagggc
acaaccgtggtggtgtctgccgacaaaacccataccgaggttagactggtggagtcag

gaggggggcttgtgaagcceggtgggtetetccgectgagetgttetgectecggettt
gatttcgataacgcctggatgacctgggtcaggcagectccaggtaagggactggagt

gggtgggaagaatcacaggtccaggegagggctggteegtggactacgeggaatct
gttaaagggcggtitacaatctcaagggacaataccaagaataccttgtatttggagatg
aacaacgtgagaactgaagacaccggatattacttctgtgccagaacaggcaaatacta
cgacttctggtccggctatccceetggegaggaatattttcaagactggggtcagggaa
cccttgttatcgtgtectcegataagacccacaccgcettccaccaagggeccateggtet
tcceectggeaccctectecaagageacctetgggggeacageggeeetgggetgee
tggtcaaggactacttccccgaaccggtgacggtgtegtggaactcaggegeectgac
cagcggegtgeacaccttcceggetgtectacagtectcaggactctactcectcagea
gegtggtgaccgtgeectecageagettgggeaceccagacctacatctgcaacgtgaa
tcacaagcccagcaacaccaaggtggacaagaaagttgageccaaatcttgtgacaaa
actcacacatgcccaccgtgeccageacctgaactectggggggaccgteagtettect
cttccececcaaaacccaaggacaccetcatgatctceceggaceectgaggtcacatge
gtggtggtegacgtgagecacgaagaccctgaggtcaagttcaactggtatgttgacg
gcgtggaggtecataatgccaagacaaageegegggaggageagtacaacageac
gtaccgtgtggtcagegtectcacegtectgeaccaggactggetgaatggcaaggag
tacaagtgcaaggtctccaacaaagecctcccageccccatcgagaaaaccatetcca
aagccaaagggcagccccgagaaccacaggtgtacaccctgeccceatgecgggat
gagctgaccaagaatcaagtcagectgtggtgcctggtaaaaggcttctatcccagega
catcgcegtggagtgggagagcaatgggecagecggagaacaactacaagaccacge
ctcecegtgetggacteccgacggetecttetteetetactcaaaactcaccgtggacaaga
gcaggtggcagcaggggaacgtettctcatgetcegtgatgcatgaggctetgeacaa
ccactacacgcagaagagcctcteectgtctcegggt

SEQ ID NO:
175

Light chain B

gcatccgaactgactcaggaccctgecgtetetgtggeactgaagecagactgtg
actattacttgccgaggcgactcactgeggagecactacgcettcctggtatcaga
agaaacccggccaggeacctgtgetgetgttctacggaaagaacaataggeca
tctggcatccccgaccgcttttetggeagtgcatcagggaaccgagecagtetg
accattaccggcgeccaggctgaggacgaagecgattactattgecagetceeg
ggataagagcggctccagactgagegtgttcggaggaggaactaaactgace
gtcctcgacaaaacccatacctacatccacgtgacccagagecccageagect
gtcegtgtecatcggegacagagtgaccatcaactgecagacctetcagggeg
tgggcagcgacctgeactggtatcagcacaagectggeagageccccaaget
gctgatccaccacacaageagegtggaagatggegtgcccageagattttceg
gcagceggcttccacaccagettcaacctgaccatcagegatctgecaggecgac
gacattgccacctactattgtcaggtgctgcagttcttcggcagaggcageaga
ctgcacatcaaggataagacccatacccgtacggtggecgetccecagegtgtt
catcttcccacctagcgacgageagcetgaagtccggeacagectetgtegtgtg
cctgctgaacaacttctaccccegegaggecaaagtgeagtggaaggtggac
aacgccctgecagageggcaacagecaggaaagegtgaccgageaggacag
caaggactccacctacagectgagecageaccctgacactgagcaaggecgac
tacgagaagcacaaggtgtacgcctgcgaagtgacccaccagggectgtcta
gccccgtgaccaagagettcaaccggggcgagtgt

SEQ ID NO:
176

217




Binding Protein 23 Amino Acid Sequences

Heavy chain A

evrlvesggglvkpggslrlscsasgfdfdnawmtwvrqppgkglewvgritgpg
egwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgkyydfwsgy
ppgeeyfqdwgqgtlvivssastkgpsviplapsskstsggtaalgclvkdyfpepv
tvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvd
kkvepkscdkthtcppepapellggpsvilfppkpkdtlmisrtpevtcvvvdvshe
dpevkfnwyvdgvevhnaktkpreeqynstyrvvsvltvlhgdwlngkeykckv
snkalpapiektiskakggprepqvctlppsrdeltkngvslscavkgfypsdiave
wesngqgpennykttppvldsdgstflvskltvdksrwqqgnvfscsvmhealhnh

ytgkslslspg

SEQ ID NO:
177

Light chain A

Aseltqdpavsvalkqtvtitcrgdslrshyaswygkkpgqapvllfygknnrpsgi
pdrfsgsasgnrasltitgagaedeadyycssrdksgsrlsvigggtkltvlsqpkaap
svtlfppsseelqankatlvclisdfypgavtvawkadsspvkagvetttpskqsnnk
yaassylsltpeqwkshrsyscqvthegstvektvaptecs

SEQ ID NO:
178

Heavy chain B

rahlvgsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewvgwik
pqygavnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygd
sswaldawgqgttvvvsadkthtQvhltqsgpevrkpgtsvkvsckapgnt
lktydlhwvrsvpgqglqwmgwishegdkkviverfkakvtidwdrstnt
aylglsgltsgdtavyycakgskhrilrdyalydddgalnwavdvdylsnlef

wgqgtavtvssdkthtastkgpsvfplapsskstsggtaalgclvkdyfpepv
tvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsn
tkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdtlmisrtpevt

cvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvltvlh
gdwlngkeykckvsnkalpapiektiskakgqprepqvytlppcrdeltkn

qvslwclvkgfypsdiavewesnggpennykttppvldsdgsfflyskltvd
ksrwqqgnvfscsvmhealhnhytgkslslspg

SEQ ID NO:
179

Light chain B

dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvqgkpgrspqlliylassr
asgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkth
t
yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgv
psrisgsgthtstnltisdlqaddiatyycqvlqffgrgsrlhikdkthtrtvaapsvfifp
psdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstysls
stltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
180

Binding Protein 23

Nucleotide Sequences

Heavy chain A

gaggttagactggtggagtcaggaggggggcttgtgaageecggtgggtetctcege
ctgagctgttctgectceggctttgatttcgataacgectggatgacetgggtcaggeag

cctccaggtaagggactggagtggetgggaagaatcacaggtccaggcgagggctg
gtccgtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacea
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct

gtgccagaacaggceaaatactacgacttctggtccggctateccectggegaggaatat
tttcaagactggggtcagggaacccttgttatcgtgtectccgegtegaccaagggecc

cagcgtgttcectetggeecctagcageaagageacatctggeggaacageegeect

gggctgectecgtgaaggactactttcccgageecgtgacegtgtectggaattetggeg
ccctgaccageggegtgcacacctttccagetgtgetgeagtccageggectgtacag
cctgagcagegtegtgacagtgeccageagetetetgggeacccagacctacatcetge
aacgtgaaccacaagcccagcaacaccaaggtggacaagaaggtggaacccaaga

gctgegacaagacccacacctgteeeccttgtectgeceecgaactgetgggaggece
ttccgtgttectgttccccccaaageccaaggacaccctgatgatcageeggaceeecg
aagtgacctgegtggtggtggatgtgtcccacgaggaccctgaagtgaagttcaattgg
tacgtggacggcgtggaagtgcacaacgccaagaccaagecaagagaggaacagta
caacagcacctaccgggtggtgtecgtgetgaccgtgetgeaccaggactggetgaac

SEQ ID NO:
181

218




ggcaaagagtacaagtgcaaggtgtccaacaaggecctgectgecececatcgagaaa
accatcagcaaggccaagggecagecccgegaaccecaggtgtgeacactgeccee
aagcagggacgagctgaccaagaaccaggtgtecetgagetgtgecgtgaaaggctt
ctacccctccgatatcgeegtggaatgggagageaacggecageccgagaacaacta
caagaccaccccccctgtgetggacagegacggctcattetteetggtgtccaagetga
cagtggacaagtcceggtggcagcagggcaacgtgttcagetgctcegtgatgeacg
aggccctgcacaaccactacacccagaagtecctgagectgageceecggeaag

Light chain A

gcatccgaactgactcaggaccctgecgtetetgtggecactgaagcagactgtg
actattacttgccgaggcgactcactgeggagecactacgcettcctggtatcaga
agaaacccggccaggeacctgtgctgetgttctacggaaagaacaataggeca
tctggcatccccgaccgettttetggeagtgecatcagggaaccgagecagtetg
accattaccggcgcccaggctgaggacgaagecgattactattgecagetceeg
ggataagagcggctccagactgagegtgttcggaggaggaactaaactgace

gtcctcagtcageccaaggetgecccecteggtcactetgttccegeectegagt

gaggagcttcaagccaacaaggecacactggtgtgtctcataagtgacttctac

ccgggagecgtgacagtggectggaaggeagatageagecccgtcaaggcg
ggagtggagaccaccacaccctccaaacaaagcaacaacaagtacgeggec

agcagctacctgagectgacgectgageagtggaagtcccacagaagetaca

gctgeccaggtcacgeatgaagggageaccgtggagaagacagtggecececta

cagaatgttca

SEQ ID NO:
182

Heavy chain B

agagcccacctggtgeagtctggeaccgecatgaagaaaccaggegectetgtgegg
gtgtectgtcagacaageggcetacaccttcaccgeccacatectgttetggttceggeag

gccectggeagaggactggaatgggtgggatggatcaagecccagtatggegecgtg
aacttcggcggaggcttccgggatagagtgacectgacccgggacgtgtaccgegag
atcgcctacatggacatccggggectgaagecegatgacaccgecgtgtactactgeg
ccagagacagaagctacggcgacageagetgggetetggatgcttggggccagggc
acaaccgtggtggtgtetgecgacaaaacceatacccaggtgcacctgacacagage
ggacccgaagtgeggaagectggeacctetgtgaaggtgtectgcaaggeeectgge
aacaccctgaaaacctacgacctgcactgggtgcgeagegtgccaggacagggactg
cagtggatgggctggatcagccacgagggegacaagaaagtgatcgtggaacggttc
aaggccaaagtgaccatcgactgggacagaageaccaacaccgectacctgeagetg
agcggcectgacctetggegataccgeegtgtactactgegecaagggcageaageac
cggctgagagactacgcectgtacgacgatgacggegecctgaactgggeegtggat
gtggactacctgagcaacctggaattctggggecagggcacagecgtgacegtgtcat
ctgataagacccacaccgcttccaccaagggececatcggtcttceccectggeaccectce
tccaagagcacctctgggggcacageggecectgggetgectggtcaaggactacttcee
ccgaaccggtgacggtgtegtggaactcaggegeectgaccageggegtgcacacct
tcceggetgtectacagtectcaggactctactcectcageagegtggtgaccgtgecct
ccagcagcttgggcacccagacctacatctgcaacgtgaatcacaageccageaaca
ccaaggtggacaagaaagttgagcccaaatcttgtgacaaaactcacacatgeecace
gtgcccageacctgaacteetggggggaccgteagtcttectcttccceccaaaaccea
aggacaccctcatgatctcceggaccectgaggtcacatgegtggtegtggacgtgag
ccacgaagaccctgaggtcaagttcaactggtatgttgacggegtggaggtgcataatg
ccaagacaaagccgegggaggageagtacaacageacgtaccgtgtggtcagegte
ctcaccgtcetgecaccaggactggetgaatggecaaggagtacaagtgcaaggteteca
acaaagccctcccageccccatcgagaaaaccatctccaaagecaaagggeagecee
cgagaaccacaggtgtacaccctgceccccatgecgggatgagetgaccaagaatcaa
gtcageetgtggtgcctggtaaaaggettctatcccagegacatcgecgtggagtgge
agagcaatgggcagccggagaacaactacaagaccacgecteecgtgctggactee
gacggctccttcttcetctactcaaaactcaccgtggacaagageaggtggcageagg
ggaacgtcttctcatgetecgtgatgeatgaggcetetgeacaaccactacacgcagaag
agcctctcectgtctcegggt

SEQ ID NO:
183

219




Light chain B

gacttcgtgctgacccagagecctcacagectgagegtgacacctggegaga
gcgecageatcagetgecaagageagecactcectgatccacggegaccggaa
caactacctggcttggtacgtgcagaagecccggeagatccecccagetgetga

SEQ ID NO:
184

tctacctggccagcagecagagecageggegtgcccgatagattttectggeage
ggcagcgacaaggacttcaccctgaagatcagecgggtggaaaccgaggac
gtgggcacctactactgtatgcagggcagagagageccctggacctttggeca
gggcaccaaggtggacatcaaggacaaaacccatacctacatccacgtgacc
cagagccccageagcectgtecgtgtccatcggegacagagtgaccatcaactg
ccagacctctcagggegtgggcagegacctgeactggtatcagcacaagcect
ggcagagcccccaagetgetgatccaccacacaageagegtggaagatgge
gtgcccageagattttccggeageggcettccacaccagettcaacctgaccate
agcgatctgcaggecgacgacattgeccacctactattgtcaggtgctgeagttet
tcggcagaggcagcagactgcacatcaaggataagacccataccegtacggt
ggcegetceccagegtgttcatettcccacctagegacgageagetgaagteeg
gcacagcctctgtegtgtgectgetgaacaacttctacccecgegaggecaaa
gtgcagtggaaggtggacaacgecctgcagageggeaacagecaggaaag
cgtgaccgagcaggacagcaaggactceacctacagectgageageaccctg
acactgagcaaggccgactacgagaagcacaaggtgtacgectgegaagtga
cccaccagggcectgtctagecccgtgaccaagagcttcaaccggggcgagtg

t

Binding Protein 24 Amino Acid Sequences

Heavy chain A

evrlvesggglvkpggslrlscsasgfdfdnawmtwvrgppgkglewvgritgpge
gwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgkyydfwsgypp
geeyfqdwgqgtlvivssastkgpsviplapsskstsggtaalgclvkdyfpepvtvs
wnsgaltsgvhtfpavilgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkve
pkscdkthtcppepapellggpsvilfppkpkdtimisrtpevtcvvvdvshedpev
kfnwyvdgvevhnaktkpreeqynstyrvvsvltvlhgdwlngkeykckvsnkal
papiektiskakgqprepqvctlppsrdeltkngvslscavkgfypsdiavewesngq
pennykttppvldsdgsfflvskltvdksrwqqgnvfscsvmhealhnhytgkslsls

pg

SEQ ID
NO: 185

Light chain A

aseltqdpavsvalkqtvtitcrgdslrshyaswyqkkpgqapvllfygknnrpsgip
drfsgsasgnrasltitgagaedeadyycssrdksgsrlsvigggtkltvisqpkaapsv
tifppsseelgankatlvclisdfypgavtvawkadsspvkagvetttpskqsnnkya
assylsltpeqwkshrsyscqvthegstvektvaptecs

SEQ ID
NO: 186

Heavy chain B

Qvhltgsgpevrkpgtsvkvsckapgntlktydlhwvrsvpgqglqwmg
wishegdkkviverfkakvtidwdrstntaylqlsgltsgdtavyycakgskh
rlrdyalydddgalnwavdvdylsnlefwgqgtavtvss
dkthtrahlvgsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewv
gwikpqygavnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrs
ygdsswaldawgqgttvvvsadkthtastkgpsviplapsskstsggtaalge
Ivkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyi
cnvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdtl
misrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyr
vvsvltvlhgdwlngkeykckvsnkalpapiektiskakgqprepqvytlpp
crdeltknqvslwclvkgfypsdiavewesnggpennykttppvldsdgsffl
yskltvdksrwgqgnvfscsvmhealhnhytgkslslspg

SEQ ID
NO: 187

Light chain B

yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgv
psrisgsgthtsfnltisdlgaddiatyycqvlqffgrgsrlhikdkthtdfvitqsphsls
vtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassrasgvpdrfsgsg
sdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkthtrtvaapsvfifpp
sdeqglksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsst

SEQ ID
NO: 188

220




| Itlskadyekhkvyacevthgglsspvtksfnrgec

Binding Protein 24 Nucleotide Sequences

Heavy chain A

gaggttagactggtggagtcaggaggggggcttgtgaageeccggtgggtctctcegee
tgagetgttctgectceggetttgatttcgataacgectggatgacetgggtecaggeagee

tccaggtaagggactggagtgggtgggaagaatcacaggtccaggcgagggcetggte
cgtggactacgcggaatctgttaaagggcggtttacaatctcaagggacaataccaaga
ataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttctgtgc
cagaacaggcaaatactacgacttctggtccggctatcccectggegaggaatattttca
agactggggtcagggaacccttgttatcgtgtcetecgegtegaccaagggececageg
tgttccetetggeccctagcageaagageacatetggeggaacagecgeectgggctg
cctegtgaaggactactttccegageccgtgacegtgtectggaattetggegeectgac
cagcggcegtgcacacctttccagetgtgetgeagtecageggectgtacageetgagea
gcgtegtgacagtgccecageagetetctgggeaccecagacctacatctgcaacgtgaac
cacaagcccagcaacaccaaggtggacaagaaggtggaacccaagagetgegacaa
gacccacacctgtcecccttgtectgececcgaactgetgggaggcecctteegtgttect
gttcceeccaaageccaaggacaccectgatgatcagecggacceccgaagtgacctge
gtggtggtggatgtgtcccacgaggaccectgaagtgaagttcaattggtacgtggacgg
cgtggaagtgcacaacgccaagaccaagecaagagaggaacagtacaacageaccta
ccgggtggtgteegtgetgaccgtgctgcaccaggactggetgaacggeaaagagtac
aagtgcaaggtgtccaacaaggecectgectgececcatcgagaaaaccatcageaagg
ccaagggcecageeccgegaacceeaggtgtgeacactgeeccccaageagggacgag
ctgaccaagaaccaggtgtccctgagetgtgccgtgaaaggcttctaccectcegatate
gcegtggaatgggagageaacggecageccgagaacaactacaagaccacccceee
tgtgctggacagegacggctcattcttectggtgtccaagetgacagtggacaagteccg
gtggcagcagggcaacgtgttcagetgetecgtgatgcacgaggecctgecacaaccac
tacacccagaagtccctgagectgagecceggeaag

SEQ
NO: 189

ID

Light chain A

gcatccgaactgactcaggaccctgecgtetetgtggeactgaageagactgtg
actattacttgccgaggcgactcactgeggagecactacgcettcctggtatcaga
agaaacccggccaggeacctgtgetgetgttctacggaaagaacaataggecat
ctggcatccccgaccgcttttetggeagtgcatcagggaaccgagecagtetga
ccattaccggcgeccaggetgaggacgaagecgattactattgecageteeegg
gataagagcggctccagactgagegtgttcggaggaggaactaaactgaccgt
cctcagtcageccaaggcetgeccecteggteactctgttcccgecctcgagtgag
gagcttcaagccaacaaggecacactggtgtgtctcataagtgacttctacccgg
gagcegtgacagtggectggaaggeagatagcageececgtcaaggegggagt
ggagaccaccacaccctccaaacaaagcaacaacaagtacgeggecageage
tacctgagectgacgectgageagtggaagteccacagaagetacagetgeca
ggtcacgcatgaagggageaccgtggagaagacagtggeccctacagaatgtt
ca

SEQ
NO: 190

ID

Heavy chain B

tacatccacgtgacccagagccccageagectgtecgtgtecatcggegacagagtga
ccatcaactgccagacctctcagggegtgggcagegacctgeactggtatcageacaa
gectggeagageccccaagetgetgatccaccacacaagecagegtggaagatggegt
gcccagceagattttccggeageggcttccacaccagettcaacctgaccatcagegatet
gcaggccgacgacattgeccacctactattgtcaggtgetgeagttcttcggcagaggea
gcagactgcacatcaaggacaaaacccataccgacttcgtgctgacccagagecectea
cagcctgagegtgacacctggegagagegecageatcagetgecaagageageeactc
cctgatccacggegaccggaacaactacctggettggtacgtgecagaageeceggeaga
tcceeccagetgetgatcetacetggecageageagagecageggegtgeecegatagatt
ttctggcageggeagegacaaggacttcacectgaagatcageegggtggaaacega
ggacgtgggcacctactactgtatgcagggcagagagagecectggacctttggecag
ggcaccaaggtggacatcaaggataagacccataccecgtacggtggecgetccecage
gtgttcatcttcccacctagcgacgageagetgaagtceggeacagectetgtegtgtge

SEQ
NO: 191

ID

221




ctgctgaacaacttctacccecgegaggecaaagtgcagtggaaggtggacaacgeee
tgcagagcggcaacagecaggaaagegtgaccgageaggacageaaggactceace
tacagcctgagcageaccetgacactgagcaaggeegactacgagaageacaaggtg
tacgcctgecgaagtgacccaccagggectgtetageeccgtgaccaagagettcaace

ggggegagigt

Light chain B

tacatccacgtgacccagagccccageagectgteegtgtccatcggegacag
agtgaccatcaactgccagacctctcagggegtgggcagegacctgeactggt
atcagcacaagcctggcagageccccaagetgetgatccaccacacaageage
gtggaagatggcgtgccecageagattttccggeageggcttccacaccagette
aacctgaccatcagcgatctgcaggecgacgacattgecacctactattgtcagg
tgctgeagttcttcggecagaggeageagactgeacatcaaggacaaaacccata
ccgacttcgtgetgacccagagecctcacagectgagegtgacacctggegag
agcgccagcatcagctgcaagagecagcecactecctgatccacggegacegga
acaactacctggcttggtacgtgcagaageccggeagatceccccagetgetga
tctacctggccagcageagagecageggegtgcccgatagattttetggecageg
gcagcgacaaggacttcaccctgaagatcagecgggtggaaaccgaggacgt
gggcacctactactgtatgcagggcagagagageccectggacctttggecagg
gcaccaaggtggacatcaaggataagacccatacccgtacggtggecgetecc
agcgtgttcatcttcccacctagcgacgageagetgaagtecggeacagectet
gtegtgtgectgetgaacaacttctaccceegegaggecaaagtgeagtggaag
gtggacaacgccctgcagageggeaacagecaggaaagegtgaccgageag
gacagcaaggactccacctacagectgageageaccctgacactgagcaagg
ccgactacgagaagcacaaggtgtacgectgegaagtgacccaccagggect
gtctagccccgtgaccaagagettcaaccggggegagtgt

SEQ
NO: 192

ID

Binding Protein 25 Amino Acid Sequences

Heavy chain A

qvqlvgsggqgmkkpgesmriscrasgyefidctinwirlapgkrpewmgwlkprg
gavnyarplggrvtmtrdvysdtaflelrsitvddtavyfctrgkncdynwdfehwgr
gtpvivssastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgaltsgvh
tfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscdkthtcp
pcpapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgve
vhnaktkpreeqynstyrvvsvltvlhgdwingkeykckvsnkalpapiektiskak
gqprepqvctlppsrdeltkngvslscavkgfypsdiavewesngqpennykttppv
1dsdgsfflvskltvdksrwgqgnvfscsvlhealhshytgkslslspg

SEQ
NO:193

ID

Light chain A

eivltgspgtlslspgetaiiscresqygslawyqqrpgqaprlviysgstraagipdrfs
gsrwgpdynltisnlesgdfgvyycqqyeffgqgtkvqvdikrtvaapsvfifppsde
qlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltls
kadyekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 194

ID

Heavy chain B

evrlvesggglvkpggslrlscsasgfdfdnawmtwvrgppgkglewvgrit
gpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgkyy
dfwsgyppgeeyfqdwgqgtlvivssdkthtqvglvesgggvvqpgtslrls
caasqfrfdgygmhwvrqapgkglewvasishdgikkyhaekvwgrftisr
dnskntlylgmnslrpedtalyycakdlredeceewwsdyydfgkqlpcaks
rgglvgiadnwgqgtmvtvssdkthtastkgpsviplapsskstsggtaalgcl
vkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyic
nvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdtl
misrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyr
vvsvltvlhgdwlngkeykckvsnkalpapiektiskakgqprepqvytlpp
crdeltknqvslwclvkgfypsdiavewesnggpennykttppvldsdgsffl
yskltvdksrwqqgnvfscsvlhealhshytgkslslspg

SEQ
NO: 195

ID

Light chain B

gsvltgppsvsaapggkvtiscsgntsnignnfvswyqqrpgrapqlliyetdkrpsgi
pdrfsasksgtsgtlaitglqtgdeadyycatwaaslssarvfgtgtkvivldkthtaselt

SEQ
NO: 196

ID

222




qdpavsvalkqtvtitcrgdslrshyaswygkkpgqapvllfygknnrpsgipdrfsg
sasgnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtrtvaapsvfif
ppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsgesvteqdskdstysl

sstltlskadyekhkvyacevthqglsspvtksfnrgec

Binding Protein 25 Nucleotide Sequences

Heavy chain A

caggtgcagetggtgcagtctggecggecagatgaagaaacccggegagageatgegg
atcagctgcagagccageggctacgagttcatcgactgeacectgaactggatcagact
ggeccctggeaageggectgagtggatgggatggctgaagectagaggeggagecgt
gaactacgccagacctctgcagggeagagtgaccatgaccegggacgtgtacagegat
accgcecttcctggaactgeggagectgaccgtggatgatacegecgtgtacttetgeacc
cggggcaagaactgecgactacaactgggacttcgageactggggcagaggeacecct
gtgatcgtgtcaagegegtegaccaagggecccagegtgtteectetggeecctageag
caagagcacatctggcggaacagecgecctgggctgectegtgaaggactactttcceg
agcccgtgaccgtgteetggaattetggegecctgaccageggegtgcacacctttcca
getgtgctgcagtccageggectgtacagectgageagegtegtgacagtgeccagea
getetetgggeacccagacctacatctgeaacgtgaaccacaageccageaacaccaa
ggtggacaagaaggtggaacccaagagetgegacaagacceacacctgtceeccttgt
cctgeccecgaactgetgggaggeccttecgtgttectgttceccecaaageccaagga
caccctgatgatcagceggacccecgaagtgacetgegtggtggtggatgtgteccecacg
aggaccctgaagtgaagttcaattggtacgtggacggcgtggaagtgcacaacgecaa
gaccaagccaagagaggaacagtacaacageacctaccgggtggtgteegtgetgac
cgtgctgcaccaggactggetgaacggcaaagagtacaagtgcaaggtgtccaacaag
geeetgectgececcatcgagaaaaccatcageaaggecaagggecageccegegaa
ccccaggtgtgcacactgececcaagcagggacgagetgaccaagaaccaggtgtec
ctgagctgtgecegtgaaaggcttctacceeteccgatatcgeegtggaatgggagageaa
cggccageccgagaacaactacaagaccaccccecctgtgctggacagegacggete
attcttcctggtgtccaagetgacagtggacaagtcceggtggeageagggeaacgtgtt
cagctgetecgtgetgeatgaggetetgeacagecactacacgecagaagagectcteee

tgtctecgggt

SEQ
NO: 197

ID

Light chain A

Gagatcgtgctgacacagagccctggeacccetgagectgtctccaggegagacagee
atcatcagctgccggacaagecagtacggeagectggectggtatcagcagaggectg
gacaggceccccagactcgtgatctacagecggeageacaagageecgeecggaatceeeg
atagattcagcggctccagatggggccctgactacaacctgaccatcagecaacctggaa
agcggcegacttcggegtgtactactgeccageagtacgagttcttcggecagggeaccaa
ggtgcaggtggacatcaagegtacggtggeecgeteccagegtgttcatettcccacctag
cgacgagcagctgaagtccggeacagectctgtegtgtgectgetgaacaacttctacee
ccgegaggecaaagtgcagtggaaggtggacaacgecctgcagageggeaacagee
aggaaagcgtgaccgagecaggacageaaggactceacctacagectgagecageacc
ctgacactgagcaaggccgactacgagaagcacaaggtgtacgectgegaagtgace
caccagggcctgtctagccecegtgaccaagagettcaaccggggegagtgt

SEQ
NO: 198

ID

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageecggtgggtctctecgect
gagctgttctgecctecggctttgatttcgataacgectggatgacctgggtcaggeagect

ccaggtaagggactggagtgggtgggaagaatcacaggtccaggecgagggctggtee
gtggactacgecggaatctgttaaagggeggtttacaatctcaagggacaataccaagaat
accttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttctgtgcca
gaacaggcaaatactacgacttctggtceggetatccecctggegaggaatattttcaag

actggggtcagggaacccttgttatcgtgtcetccgacaaaacceatacccaggtgeagt
tggtggagtctgggggaggcgtggtccagectgggacgteecctgagactetectgtgca
gcctetcaattcaggtttgatggttatggcatgcactgggtcegecaggecccaggeaag
gggctggagtgggtggcatctatatcacatgatggaattaaaaagtatcacgecagaaaaa
gtgtggggccgcttcaccatctccagagacaattccaagaacacactgtatctacaaatg

aacagcctgegacctgaggacacggetctctactactgtgecgaaagatttgecgagaaga
cgaatgtgaagagtggtggtcggattattacgattttgggaaacaactcecttgegeaaag

SEQ
NO: 199

ID

223




tcacgcggeggcttggttggaattgctgataactggggccaagggacaatggteaccgt
ctcttcagataagacccacaccgcttccaccaagggeccatcggtcttceceetggeace
ctcctccaagagceacctetgggggeacageggeectgggcetgectggtcaaggactac
ttccccgaaccggtgacggtgtegtggaactcaggegecctgaccageggegtgcaca
ccttcceggetgtectacagtectcaggactctactcectcageagegtggtgacegtgc
cctccageagcettgggcacceagacctacatctgcaacgtgaatcacaageccageaac
accaaggtggacaagaaagttgagcccaaatcttgtgacaaaactcacacatgeccacc
gtgcccageacctgaactectggggggaccgtcagtettectettccecccaaaacccaa
ggacaccctcatgatctcccggacecectgaggtcacatgegtggtggtegacgtgagec
acgaagaccctgaggtcaagttcaactggtatgttgacggegtggaggtgcataatgec
aagacaaagccgcgggaggageagtacaacageacgtacegtgtggtcagegtecte
accgtcctgeaccaggactggetgaatggeaaggagtacaagtgcaaggtctccaaca
aagccctcecageecccatcgagaaaaccatctccaaagecaaagggeageeecgag
aaccacaggtgtacaccctgcececcatgecgggatgagetgaccaagaatcaagtcag
cctgtggtgcctggtaaaaggettctatcccagegacatcgecgtggagtgggagagea
atgggcagcecggagaacaactacaagaccacgectecegtgetggactecgacggctce
cttettcctetactcaaaactcaccgtggacaagageaggtggeageaggggaacgtett
ctcatgctcegtgetgeatgaggetetgecacagecactacacgcagaagagecteteect

gtctecgggt

Light chain B

cagtctgtgctgacgcagecgecctcagtgtetgeggecccaggacagaaggt
caccatctcctgetctggaaacacctccaacattggeaataattttgtgtcctggtat
caacagcgccccggeagagecccccaactectcatttatgaaactgacaagega
ccctcagggattectgaccgattetetgettccaagtetggtacgtcaggeaccct
ggccatcaccgggcetgcagactggggacgaggccgattattactgecgecacat
gggctgccagectgagttccgegegtgtettcggaactgggaccaaggtcatcg
tcctggacaaaacccataccgeatccgaactgactcaggaccctgecgtetetgt
ggcactgaagcagactgtgactattacttgccgaggegactcactgeggageca
ctacgcttcctggtatcagaagaaacccggecaggeacctgtgcetgetgttctac
ggaaagaacaataggccatctggeatcceccgaccgcettttetggeagtgeatcag
ggaaccgagccagtctgaccattaccggegeccaggetgaggacgaageega
ttactattgcagctcccgggataagageggctccagactgagegtgttcggagg
aggaactaaactgaccgtcctcgataagacccatacccgtacggtggecgcetec
cagcgtgttcatcttcccacctagecgacgageagetgaagtecggeacagectet
gtegtgtgectgetgaacaacttctacccecgegaggecaaagtgcagtggaag
gtggacaacgccctgcagageggeaacagecaggaaagegtgaccgageag
gacagcaaggactccacctacagectgageageaccctgacactgagcaagg
ccgactacgagaagcacaaggtgtacgectgegaagtgacccaccagggect
gtctageeccgtgaccaagagettcaaccggggegagtgt

SEQ
NO: 200

ID

Binding Protein 26 Amino Acid Sequences

Heavy chain A

Rahlvgsgtamkkpgasvrvscqtsgytftahiltwirqapgrglewvgwikpqyg
avnfgggfrdrvtitrdvyreiaymdirglkpddtavyycardrsygdsswaldawg
qgttvvvsaastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgaltsgv
htfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscdkthtc
ppecpapellggpsvilfppkpkdtlmisrtpevtevvvdvshedpevkfnwyvdgv
evhnaktkpreeqynstyrvvsvitvlhgdwlngkeykckvsnkalpapiektiska
kgqprepqvctlppsrdeltkngvslscavkgfypsdiavewesnggpennykttpp
vldsdgsfflvskltvdksrwqqgnvfscsvlhealhshytgkslslspg

SEQ
NO: 201

ID

Light chain A

yihvtgspsslsvsigdrvtincqtsggvgsdlhwyghkpgrapkllihhtssvedgvp
srfsgsgfhtstnltisdlqaddiatyycgvigffergsrlhikrtvaapsvfifppsdeql
ksgtasvvcllnnfypreakvqwkvdnalgsgnsqgesvteqdskdstyslsstltlska
dyekhkvyacevthqglsspvtksfnrgec

SEQ
NO:202

ID

224




Heavy chain B

evrlvesggglvkpggslrlscsasgfdfdnawmtwvrgppgkglewvgrit
gpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgkyy
dfwsgyppgeeyfqdwgqgtlvivssdkthtgvglvesgggvvgpgtslrls
caasqfrfdgygmhwvrqapgkglewvasishdgikkvhaekvwerftisr
dnskntlylgmnslrpedtalyycakdlredeceewwsdyydfgkglpcaks
reglvegiadnwgqgetmvtvssdkthtastkgpsviplapsskstsggtaalgcl
vkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtgtyic
nvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdtl
misrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyr
vvsvltvlhgdwlngkeykckvsnkalpapiektiskakgqprepgvytlpp
crdeltknqvslwclvkegfypsdiavewesngqpennykttppvldsdgsffl
yskltvdksrwgqgnvfscsvlhealhshytgkslslspg

SEQ
NO: 203

ID

Light chain B

gsvltgppsvsaapggkvtiscsgntsnignnfvswyqqrpgrapglliyetdkrpsgi
pdrfsasksgtsgtlaitglqtgdeadyycatwaaslssarvfgtgtkvivldkthtaselt
qdpavsvalkqtvtitcrgdslrshyaswygkkpgqapvllfygknnrpsgipdrfsg
sasgnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtrtvaapsvfif
ppsdeqglksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstysl

sstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 204

ID

Binding Protein 26 Nucleotide Sequences

Heavy chain A

agagcccacctggtgeagtetggeaccgecatgaagaaaccaggegectetgtgeggg
tgtectgtcagacaageggctacaccttcaccgeccacatectgttetggttceggeagg

cccctggeagaggactggaatgggtgggatggatcaagecccagtatggegeegtgaa
cttcggcggaggcttccgggatagagtgaccctgaccegggacgtgtacegegagatce
gcctacatggacatccggggectgaageccgatgacaccgeegtgtactactgegeea
gagacagaagctacggcgacageagetgggctetggatgettggggccagggeacaa
ccgtggtggtgtetgeegectctacaaagggecccagegtgttecctetggeccetagea
gcaagagcacatctggcggaacageecgeectgggetgectegtgaaggactactttcee
gagcccgtgaccgtgtectggaattetggegecectgaccageggegtgeacacctttee
agctgtgctgeagtccageggectgtacagectgageagegtegtgacagtgeeccage
agctctctgggcacccagacctacatctgecaacgtgaaccacaageccageaacacca
aggtggacaagaaggtggaacccaagagetgecgacaagacccacacctgteecccttg
tectgececccgaactgetgggaggceccttecgtgtteetgttceccccaaageccaagga
caccctgatgatcageccggaccceecgaagtgaccetgegtggtggtggatgtgtceecacg
aggaccctgaagtgaagttcaattggtacgtggacggegtggaagtgecacaacgecaa
gaccaagccaagagaggaacagtacaacageacctaccgggtggtgteegtgetgac
cgtgetgeaccaggactggetgaacggcaaagagtacaagtgcaaggtgteccaacaag
gecctgectgeceecatcgagaaaaccatcagecaaggecaagggecageeccgegaa
ccccaggtgtgcacactgeccccaageagggacgagetgaccaagaaccaggtgtee
ctgagctgtgcegtgaaaggcttctaccectcegatatcgecgtggaatgggagageaa
cggecagececgagaacaactacaagaccacccceectgtgetggacagegacggcte
attcttcctggtgtccaagetgacagtggacaagtcceggtggeageagggeaacgtgtt
cagctgctcegtgctgeatgaggcetctgecacagecactacacgecagaagagectcteee

tgtctcegggt

SEQ
NO: 205

ID

Light chain A

tacatccacgtgacccagagccccageagectgteegtgtceatcggegacagagtga
ccatcaactgccagacctctcagggegtgggcagegacctgecactggtatcageacaa
gectggeagageccccaagetgetgatecaccacacaageagegtggaagatggegt
gcccageagattttccggeageggcttccacaccagcttcaacctgaccatcagegatct
gcaggccgacgacattgeccacctactattgtcaggtgctgcagttcttcggeagaggeag
cagactgcacatcaagcgtacggtggecgetcccagegtgttcatettcccacctagega
cgagcagctgaagtccggeacagectetgtegtgtgectgetgaacaacttctacecceg
cgaggccaaagtgcagtggaaggtggacaacgecctgecagageggeaacageeagg
aaagcgtgaccgageaggacagcaaggactccacctacagectgageageaccectga
cactgagcaaggccgactacgagaagcacaaggtgtacgectgegaagtgacccacc

SEQ
NO: 206

ID

225




agggcctgtctageeccgtgaccaagagettcaaccggggegagtgt

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageccggtgggtetetecgect
gagctgttctgecteeggetttgatttcgataacgectggatgacetgggtecaggeagect

ccaggtaagggactggagtgggtgggaagaatcacaggtccaggcgagggctggtee
gtggactacgecggaatctgttaaagggeggtttacaatctcaagggacaataccaagaat
accttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttctgtgcca
gaacaggcaaatactacgacttctggtceggetatceecctggegaggaatattttcaag
actggggtcagggaacccttgttatcgtgtcetccgacaaaacceatacccaggtgeagt
tggtggagtctgggggaggegtggtccagectgggacgteectgagactetectgtgca
gcctetcaattcaggtttgatggttatggcatgecactgggtcegecaggececcaggeaag
gggctggagtgggtggcatctatatcacatgatggaattaaaaagtatcacgecagaaaaa
gtgtggggccgcttcaccatctccagagacaattccaagaacacactgtatctacaaatg
aacagcctgegacctgaggacacggetctctactactgtgegaaagatttgecgagaaga
cgaatgtgaagagtggtggtcggattattacgattttgggaaacaactcecttgegeaaag
tcacgcggeggcttggttggaattgctgataactggggccaagggacaatggtcaccgt
ctcttcagataagacccacaccgcttccaccaagggeccatcggtcttceceetggeacc
ctcctccaagagceacctetgggggeacageggeectgggcetgectggtcaaggactac
ttccccgaaccggtgacggtgtegtggaactcaggegecctgaccageggegtgcaca
ccttcceggetgtectacagtectcaggactctactcectcageagegtggtgacegtgc
cctecageagettgggeaccecagacctacatctgcaacgtgaatcacaageccageaac
accaaggtggacaagaaagttgagcccaaatcttgtgacaaaactcacacatgeccacc
gtgcccageacctgaactectggggggaccgtcagtettectettccecccaaaacccaa
ggacaccctcatgatctcccggacccctgaggtcacatgegtggtggtegacgtgagec
acgaagaccctgaggtcaagttcaactggtatgttgacggegtggaggtgcataatgec
aagacaaagccgcgggaggageagtacaacageacgtacegtgtggtcagegtecte
accgtcctgeaccaggactggetgaatggeaaggagtacaagtgcaaggtctccaaca
aagccctcecageecceatcgagaaaaccatctccaaagecaaagggeageeecgag
aaccacaggtgtacaccctgeececcatgecgggatgagetgaccaagaatcaagtcag
cctgtggtgcctggtaaaaggettctatcccagegacatcgecgtggagtgggagagea
atgggcagcecggagaacaactacaagaccacgectecegtgetggactecgacggcte
cttettcctetactcaaaactcaccgtggacaagageaggtggeageaggggaacgtett
ctcatgctcegtgetgeatgaggetetgecacagecactacacgcagaagagecteteect

gtctecgggt

SEQ
NO: 207

ID

Light chain B

cagtctgtgetgacgecagecgecctcagtgtetgeggeeccaggacagaaggtcaccat
ctcetgetetggaaacacctccaacattggeaataattttgtgteetggtatcaacagegee
ccggeagagecccccaactectcatttatgaaactgacaagcgaccctcagggatteetg
accgattctctgettccaagtctggtacgtcaggeaccetggecatcaccgggetgeaga
ctggggacgaggccgattattactgegecacatgggetgecagectgagttcegegegt
gtcttcggaactgggaccaaggtcatcgtcctggacaaaacccataccgeatccgaact
gactcaggaccctgecegtetetgtggeactgaagecagactgtgactattacttgeccgagg
cgactcactgcggagccactacgettcctggtatcagaagaaacceggecaggeacct
gtgctgetgttctacggaaagaacaataggecatctggeatcceegaccgcettttctggea
gtgcatcagggaaccgagcecagtctgaccattaccggegeccaggetgaggacgaag
ccgattactattgcagetcccgggataagageggetccagactgagegtgtticggagga
ggaactaaactgaccgtcctcgataagacccataccegtacggtggecgeteccagegt
gttcatcttcccacctagegacgageagetgaagtceggeacagectetgtegtgtgect
gctgaacaacttctaccceccgegaggecaaagtgeagtggaaggtggacaacgeectg
cagagcggcaacagecaggaaagegtgaccgageaggacageaaggactecaccta
cagcctgagcagcaccctgacactgagcaaggecgactacgagaagecacaaggtgta
cgectgegaagtgacccaccagggectgtetagecceegtgaccaagagettcaacegg
ggegagtgt

SEQ
NO: 208

ID

Binding Protein 27 Amino Acid Sequences

Heavy chain A

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwirqapgrglewvgwikpqyg
avnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswaldawg

SEQ
NO: 209

ID

226




qgttvvvsaastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgaltsgv
htfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscdkthtc
ppecpapellggpsvilfppkpkdtlmisrtpevtevvvdvshedpevkfnwyvdgv
evhnaktkpreeqynstyrvvsvitvlhgdwlngkeykckvsnkalpapiektiska
kgqprepqvctlppsrdeltkngvslscavkgfypsdiavewesnggpennykttpp
vldsdgsfflvskltvdksrwqqgnvfscsvlhealhshytgkslslspg

Light chain A

yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgv
psrisgsgthtsfqltisdlgaddiatyycqvlqffgrgsrlhikrtvaapsvfifppsdeq
lksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltlsk
adyekhkvyacevthqglsspvtksfnrgec

SEQ ID
NO: 210

Heavy chain B

Evrlvesggglvkpggslrlscsasgfdfdnawmtwvrgppgkglewvgri
tgpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgky
ydfwsgyppgeeyfqdwgqgtlvivssdkthtqvhltqsgpevrkpgtsvk
vsckapgntlktydlhwvrsvpgqglqwmgwishegdkkviverfkakvti
dwdrstntaylqlsgltsgdtavyycakgskhrirdyalydddgalnwavdvd
ylsnlefwgqgtavtvssdkthtastkgpsvfplapsskstsggtaalgclvkdy
fpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnh
kpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdtlmisrtp
evtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynstyrvvsvity
lhqdwingkeykckvsnkalpapiektiskakggprepqvytlppcrdeltk
nqvslwclvkgfypsdiavewesnggpennykttppvldsdgsfflyskltv
dksrwqqggnvfscsvlhealhshytgkslslspg

SEQ ID
NO: 211

Light chain B

dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassra
sgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkthta
seltqdpavsvalkqtvtitcrgdslrshyaswyqkkpgqapvllfygknnrpsgipdr
fsgsasgnrasltitgaqaedeadyycssrdksgsrlsvigggtkltvldkthtrtvaaps

vfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdst
yslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID
NO: 212

Binding Protein 27 Nucleotide Sequences

Heavy chain A

agagcccacctggtgcagtctggecaccgecatgaagaaaccaggegectetgtgegg
gtgtcetgtcagacaageggcetacaccttcaccgeccacateetgttetggtteccggeag

gcccctggeagaggactggaatgggtgggatggatcaagecceagtatggegecgt
gaacttcggcggaggcttccgggatagagtgaccetgaccegggacgtgtaccgega
gatcgectacatggacatccggggectgaageccgatgacaccgeegtgtactactge
gccagagacagaagctacggegacageagetgggcetetggatgcttggggccaggg
cacaaccgtggtggtgtctgeegectctacaaagggecceagegtgttecctetggecc
ctagcagcaagagcacatctggcggaacagecgeectgggetgcctcgtgaaggact
actttcccgageccgtgaccgtgtectggaattetggegecctgaccageggegtgea
cacctttccagcetgtgetgeagtccageggectgtacagectgageagegtegtgaca
gtgcccageagcetctctgggeacccagacctacatctgecaacgtgaaccacaagecca
gcaacaccaaggtggacaagaaggtggaacccaagagetgcgacaagacccacac
ctgtceceecettgtectgecccegaactgetgggaggeccttecgtgtteetgttceecce
aaagcccaaggacaccctgatgatcagecggacccccgaagtgacetgegtggtggt
ggatgtgtcccacgaggacccetgaagtgaagttcaattggtacgtggacggegtggaa
gtgcacaacgccaagaccaagecaagagaggaacagtacaacageacctacegggt
ggtgtecgtgctgaccgtgetgeaccaggactggetgaacggcaaagagtacaagtg
caaggtgtccaacaaggccctgectgecceecatcgagaaaaccatcagcaaggecaa
gggccageeccgegaacceceaggtgtgcacactgeccccaagecagggacgagetg
accaagaaccaggtgtccctgagetgtgeecgtgaaaggcttctaccectcegatatege
cgtggaatgggagagcaacggecageeccgagaacaactacaagaccaccceecctg
tgctggacagegacggcetcattcttcetggtgtccaagetgacagtggacaagtceegg

SEQ ID
NO: 213

227




tggcagcagggeaacgtgttcagetgctcegtgetgeacgaggecctgeacageeact
acacccagaagtccctgagectgageccegge

Light chain A

tacatccacgtgacccagagccccageagectgtecgtgtccatcggegacagagtga
ccatcaactgccagacctctcagggegtgggeagegacctgeactggtatcageacaa
gcctggeagageccccaagetgetgatccaccacacaageagegtggaagatggegt
gcccagcagattttccggeageggcttccacaccagcettccagetgaccatcagegatce
tgcaggecgacgacattgecacctactattgtcaggtgetgeagttcttcggeagagge

agcagactgcacatcaagcgtacggtggccgetcccagegtgttcatcttcecacctag
cgacgagcagctgaagtccggeacagectctgtegtgtgectgetgaacaacttctace
cccgegaggecaaagtgcagtggaaggtggacaacgecctgecagageggeaacag

ccaggaaagcgtgaccgagcaggacageaaggactccacctacagectgageagea
ccctgacactgagcaaggecgactacgagaageacaaggtgtacgectgcgaagtga
cccaccagggectgtctageeccgtgaccaagagcttcaaccggggegagtgt

SEQ
NO: 214

ID

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageecggtgggtetctecge
ctgagctgttctgectceggetttgatttcgataacgectggatgacctgggtecaggeag

cctccaggtaagggactggagtgggtgggaagaatcacaggtccaggegagggctg
gtccgtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacca
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct
gtgccagaacaggcaaatactacgacttctggtccggctateccectggegaggaatat
tttcaagactggggtcagggaacccttgttatcgtgtectccgacaaaacccatacceag
gtgcacctgacacagagcggaccecgaagtgcggaagectggeacctetgtgaaggtg
tcctgeaaggecccetggeaacaccetgaaaacctacgacctgeactgggtgegeage
gtgccaggacagggactgeagtggatgggcetggatcageccacgagggegacaaga
aagtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaageacca
acaccgcctacctgecagetgageggectgacctetggegataccgeegtgtactactg
cgccaagggeageaageaccggetgagagactacgeectgtacgacgatgacggeg
ccctgaactgggecgtggatgtggactacetgageaacctggaattetggggccagg
gcacagecgtgaccgtgtcatctgataagacccacaccgcettccaccaagggeccate
ggtettccecctggeaccctectccaagageacctetgggggeacageggeectggg
ctgcetggtcaaggactacttccecgaaccggtgacggtgtegtggaactcaggegee
ctgaccagcggcgtgcacaccttcccggetgtectacagteetcaggactctactecct
cagcagcgtggtgaccgtgecctccageagettgggeacccagacctacatctgeaac
gtgaatcacaagcccagcaacaccaaggtggacaagaaagttgageccaaatcttgtg
acaaaactcacacatgcccaccgtgeccageacctgaacteetggggggaccegtcag
tcttcetettceccecaaaacccaaggacacccteatgatctcecggaceectgaggtea
catgcgtggtggtggacgtgagecacgaagaccctgaggtcaagttcaactggtatgtt
gacggcgtggaggtgcataatgccaagacaaageegegggaggageagtacaaca
gcacgtaccgtgtggtcagegtecteacegtectgecaccaggactggetgaatggeaa
ggagtacaagtgcaaggtctccaacaaagecectcecageecccatcgagaaaaccat
ctccaaagccaaagggeagecccgagaaccacaggtgtacaceetgeceecatgee
gggatgagcetgaccaagaatcaagtcageetgtggtgcctggtaaaaggettctatece
agcgacatcgecegtggagtgggagageaatgggeagecggagaacaactacaaga
ccacgcctecegtgetggactecgacggctcecttettectctactcaaaactcaccgtgg
acaagagcaggtggcagcaggggaacgtcttctcatgetecgtgetgcatgaggcetet
gcacagccactacacgcagaagagectctecctgtctecgggt

SEQ
NO: 215

ID

Light chain B

gacttcgtgctgacccagagecctcacagectgagegtgacacctggegagagegec
agcatcagctgcaagagcagccactcectgatccacggegaccggaacaactacctg
gcttggtacgtgcagaagececggeagatcceeccagetgctgatctacetggecagea
gcagagccageggegtgcccgatagattttctggcageggeagegacaaggacttca
ccctgaagatcagecgggtggaaaccgaggacgtgggcacctactactgtatgeagg
gcagagagagcccctggacctttggecagggeaccaaggtggacatcaaggacaaa
acccataccgcatccgaactgactcaggaccectgecgtetetgtggeactgaageaga
ctgtgactattacttgccgaggegactcactgecggagecactacgettcetggtatcaga
agaaacccggecaggeacctgtgetgetgttctacggaaagaacaataggecatctgg

SEQ
NO: 216

ID

228




catccccgaccgcttttctggeagtgcatcagggaaccgagecagtctgaccattaccg
gcgeccaggetgaggacgaagecgattactattgecagetcecgggataagageggct
ccagactgagcegtgttcggaggaggaactaaactgaccgtcctegataagacceatac
ccgtacggtggeegcetceecagegtgttcatcttcccacctagegacgageagetgaagt
ccggeacagcctetgtegtgtgectgetgaacaacttctacccecgegaggecaaagt
gcagtggaaggtggacaacgecctgcagageggeaacagecaggaaagegtgace
gagcaggacagcaaggactccacctacagectgagecageacectgacactgageaa
ggccgactacgagaageacaaggtgtacgectgegaagtgacccaccagggectgt
ctagccccgtgaccaagagettcaaccggggegagtgt

Binding Protein 28 Amino Acid Sequences

Heavy chain A

Rahlvgsgtamkkpgasvrvscqtsgytftahiltwirqapgrglewvgwikpqy
gavnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswalda

wgqgttvvvsaastkgpsvfplapsskstsggtaalgclvkdyfpepvtvswnsgal
tsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscd
kthteppepapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnw
yvdgvevhnaktkpreeqynstyrvvsvltvlhgdwlngkeykckvsnkalpapi
ektiskakgqgprepqvctlppsrdeltknqvslscavkgfypsdiavewesngqpe
nnykttppvldsdgsfflvskltvdksrwqqgnvfscsvlhealhshytgkslslspg

SEQ ID
NO: 217

Light chain A

yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssveegv
psrfsgsgthtsfnltisdlqaddiatyycqvlqffgrgsrlhikrtvaapsvfifppsde

glksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltl

skadyekhkvyacevthqglsspvtksfnrgec

SEQ ID
NO: 218

Heavy chain B

Evrlvesggglvkpggsirlscsasgfdfdnawmtwvrgppgkglewvgr
itgpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgk
yydfwsgyppgeeyfqdwgqgtlvivssdkthtqvhltgsgpevrkpgtsv
kvsckapgntlktydlhwvrsvpgqglqwmgwishegdkkviverfkak
vtidwdrstntaylqlsgltsgdtavyycakgskhrlrdyalydddgalnwav
dvdylsnlefwgqgtavtvssdkthtastkgpsviplapsskstsggtaalgcl
vkdyfpepvtvswnsgaltsgvhtfpavlqgssglyslssvvtvpssslgtqtyi
cnvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdt
Imisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynsty
rvvsvltvlhgdwlngkeykckvsnkalpapiektiskakgqprepqvytlp
pcrdeltknqvslwclvkgfypsdiavewesnggpennykttppvldsdgs
fflyskltvdksrwqqgnvfscsvlhealhshytgkslslspg

SEQ ID
NO: 219

Light chain B

dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassr
asgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkth
taseltqdpavsvalkqtvtitcrgdslrshyaswygkkpgqapvllfygknnrpsgi
pdrfsgsasgnrasltitgaqaedeadyycssrdksgsrlsvigggtkltvldkthtrtv
aapsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteq

dskdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID
NO: 220

Binding Protein 28 Nucleotide Sequences

Heavy chain A

agagcccacctggtgeagtctggeaccgecatgaagaaaccaggegectetgtgegg
gtgtectgtcagacaageggcetacaccttcaccgeccacatectgttetggttceggea

ggeccctggeagaggactggaatgggtgggatggatcaageecccagtatggegeeg
tgaacttcggecggaggcttccgggatagagtgaccctgaccegggacgtgtacegeg
agatcgcctacatggacatccggggectgaageccgatgacaccgecgtgtactactg
cgccagagacagaagctacggegacageagetgggcetetggatgettggggccagg
gcacaaccgtggtggtgtetgecgectctacaaagggecccagegtgttcectetgge

ccctagcagcaagageacatctggeggaacagecgeeetgggetgeetegtgaagg

actactttcccgagcccgtgaccgtgtectggaattctggegeectgaccageggegtg

SEQ ID NO:

221

229




cacacctttccagetgtgetgeagtccageggectgtacagectgageagegtegtga
cagtgcccagcagetetctgggeacccagacctacatctgecaacgtgaaccacaage
ccagcaacaccaaggtggacaagaaggtggaacccaagagetgegacaagaccea
cacctgtceeccttgtectgeceecgaactgetgggaggcecctteegtgtteetgttece
cccaaagcccaaggacaccctgatgatcagecggaceeccgaagtgacctgegtggt
ggtggatgtgtcccacgaggaccctgaagtgaagttcaattggtacgtggacggegtg
gaagtgcacaacgccaagaccaagccaagagaggaacagtacaacageacctace
gggtggtgtecgtgctgacegtgetgecaccaggactggetgaacggcaaagagtaca
agtgcaaggtgtccaacaaggccctgectgececcatcgagaaaaccatcageaagg
ccaagggccageeccgegaacceeaggtgtgeacactgeecccaageagggacga
gctgaccaagaaccaggtgtecctgagetgtgecgtgaaaggcttctaccectcegata
tcgeegtggaatgggagageaacggecageccgagaacaactacaagaccacceee
cctgtgetggacagegacggctcattettcetggtgtccaagetgacagtggacaagtc
ccggtggcagcagggcaacgtgttcagetgeteegtgetgeacgaggeccetgeacag
ccactacacccagaagtccctgagectgageccegge

Light chain A

tacatccacgtgacccagagccccageagectgteegtgteecatcggegacagagtg
accatcaactgccagacctctcagggegtgggeagegacctgeactggtatcageac
aagcctggcagageecccaagetgetgatceaccacacaageagegtggaagaagg
cgtgcccageagattttccggeageggcttccacaccagettcaacctgaccatcage
gatctgcaggcegacgacattgecacctactattgtcaggtgctgeagttcttcggeaga
ggcagcagactgcacatcaagegtacggtggecgeteccagegtgttcatcttcecac
ctagcgacgagcagcetgaagtccggeacagectetgtegtgtgectgetgaacaactt
ctacccccgegaggecaaagtgcagtggaaggtggacaacgeectgcagageggc
aacagccaggaaagcgtgaccgageaggacageaaggactceacctacagectga
gcagcaccctgacactgagecaaggecgactacgagaageacaaggtgtacgectge
gaagtgacccaccagggectgtctageccegtgaccaagagettcaaccggggega

gtet

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageecggtgggtetctcege
ctgagctgttctgectceggetttgatttcgataacgectggatgacetgggtcaggeag

cctccaggtaagggactggagtggetgggaagaatcacaggtccaggcgagggctg
gtccgtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacea
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct
gtgccagaacaggeaaatactacgacttctggtccggctateccectggegaggaatat
tttcaagactggggtcagggaacccttgttatcgtgtcctccgacaaaacccataccecag
gtgcacctgacacagageggaccegaagtgcggaageetggeacctetgtgaaggt
gtcctgeaaggeccctggeaacacectgaaaacctacgacctgeactgggtgegeag
cgtgccaggacagggactgcagtggatgggctggatcagecacgagggegacaag
aaagtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaageace
aacaccgcctacctgcagetgageggectgacctetggegatacegeegtgtactact
gcgccaagggeageaageaccggetgagagactacgeectgtacgacgatgacgg
cgeectgaactgggecgtggatgtggactacctgageaacctggaattetggggecag
ggcacagecgtgaccgtgtcatctgataagacccacaccgcettccaccaagggeccat
cggtcttceccctggeaccctectccaagageacctetgggggcacageggeccetgg
gctgeetggtcaaggactacttcccegaaccggtgacggtgtegtggaactcaggege
cctgaccageggegtgcacaccttcccggetgtectacagtectcaggactetactcee
tcagcagegtggtgaccgtgecctccageagettgggeacccagacctacatetgeaa
cgtgaatcacaagcccagcaacaccaaggtggacaagaaagttgageccaaatettgt
gacaaaactcacacatgcccaccgtgeccageacctgaactectggggggacegtca
gtcttectettceeccccaaaacccaaggacaccctcatgatctcecggacceectgaggt
cacatgcgtggtggtggacgtgagccacgaagaccetgaggtcaagttcaactggtat
gttgacggcgtggaggtgcataatgeccaagacaaagecgegggaggageagtacaa
cagcacgtaccgtgtggtcagegtceteaccgtectgecaccaggactggetgaatgge
aaggagtacaagtgcaaggtctccaacaaageecteccageecccatcgagaaaacc
atctccaaagccaaagggeagecccgagaaccacaggtgtacaccctgecceeatge

SEQ ID NO:
222
SEQ ID NO:
223

230




cgggatgagetgaccaagaatcaagtcagectgtggtgcctggtaaaaggcttctatce
cagcgacatcgeegtggagtgggagageaatgggeagecggagaacaactacaag

accacgcctceegtgetggactccgacggetecttettectctactcaaaactcaccgtg
gacaagagcaggtggcagcaggggaacgtettctcatgctcegtgetgeatgaggctc
tgcacagccactacacgcagaagagectcteectgtetccgggt

Light chain B

gacttcgtgetgacccagagecctcacagectgagegtgacacctggegagagegec
agcatcagctgcaagagcagcecactecctgatccacggegaccggaacaactacctg
gcttggtacgtgcagaageecggeagatceccecagetgetgatctacetggecagea
gcagagccageggegtgeecgatagattttctggcagecggeagegacaaggacttca
ccctgaagatcagecgggtggaaaccgaggacgtgggeacctactactgtatgcagg
gcagagagagcccctggacctttggccagggeaccaaggtggacatcaaggacaaa
acccataccgcatccgaactgactcaggaccctgecgtctetgtggeactgaageaga
ctgtgactattacttgccgaggegactcactgeggagecactacgcettectggtatcaga
agaaacccggecaggeacctgtgctgctgttctacggaaagaacaataggecatctgg
catcccegaccgcttttetggeagtgcatcagggaaccgagecagtetgaccattaceg
gcgeccaggetgaggacgaagecgattactattgeagetcecegggataagageggct
ccagactgagcgtgttcggaggaggaactaaactgaccgtectcgataagacccatac
ccgtacggtggeegeteccagegtgttcatcttceccacctagegacgageagetgaag

tccggeacagcectetgtegtgtgectgetgaacaacttctaccccegegaggecaaagt
gcagtggaaggtggacaacgeectgcagageggeaacagecaggaaagegtgace
gagcaggacagcaaggactccacctacagectgagcageaccetgacactgageaa
ggccgactacgagaagcacaaggtgtacgectgegaagtgaccecaccagggectgt

ctagccccgtgaccaagagettcaaccggggegagtgt

SEQ ID NO:
224

Binding Protein 29 Amino Acid Sequences

Heavy chain A

Rahlvgsgtamkkpgasvrvscqtsgytftahiltwirqapgrglewvgwikpqy
gavnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswalda

wgqgttvvvsaastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgal
tsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscd
kthteppepapellggpsvilfppkpkdtimisrtpevtcvvvdvshedpevkfnw
yvdgvevhnaktkpreeqynstyrvvsvltvlhgdwlngkeykckvsnkalpapi
ektiskakgqgprepqvctlppsrdeltknqvslscavkgfypsdiavewesngqpe
nnykttppvldsdgsfflvskltvdksrwqqgnvfscsvlhealhshytgkslslspg

SEQ ID NO:
225

Light chain A

yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedav
psrfsgsgthtsfnltisdlqaddiatyycqvlqffgrgsrlhikrtvaapsvfifppsde

glksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltl

skadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:
226

Heavy chain B

Evrlvesggglvkpggslrlscsasgfdfdnawmtwvrqppgkglewvgr
itgpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgk
yydfwsgyppgeeyfqdwgqgtlvivssdkthtqvhltqsgpevrkpgtsv
kvsckapgntlktydlhwvrsvpgqglqwmgwishegdkkviverfkak
vtidwdrstntaylqlsgltsgdtavyycakgskhrlrdyalydddgalnwav
dvdylsnlefwgqgtavtvssdkthtastkgpsviplapsskstsggtaalgcl
vkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyi
cnvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdt
Imisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynsty
rvvsviltvlhgdwlngkeykckvsnkalpapiektiskakggprepqvytlp
pcrdeltknqvslwclvkgfypsdiavewesnggpennykttppvldsdgs
fflyskltvdksrwgqgnvfscsvlhealhshytgkslslspg

SEQ ID NO:
227

Light chain B

dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassr
asgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkth

SEQ ID NO:
228

231




taseltqdpavsvalkqtvtitcrgdslrshyaswygkkpgqapvllfygknnrpsgi
pdrfsgsasgnrasltitgaqaedeadyycssrdksgsrlsvigggtkltvldkthtrtv
aapsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteq
dskdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

Binding Protein 29 Nucleotide Sequences

Heavy chain A

agagcccacctggtgcagtctggeaccgecatgaagaaaccaggegeetetgtgegg
gtgtcetgtcagacaageggcetacaccttcaccgeccacateetgttctggttceggeag

gccectggeagaggactggaatgggtgggatggatcaageccecagtatggegecgtg
aacttcggcggaggcttccgggatagagtgacectgacccgggacgtgtaccgegag
atcgcctacatggacatccggggectgaagecegatgacaccgecgtgtactactgeg
ccagagacagaagctacggcgacageagetgggetetggatgcttggggccagggc
acaaccgtggtggtgtetgecgectctacaaagggecceagegtgttecctetggecce
tagcagcaagagcacatctggcggaacagecgeeetgggetgectegtgaaggacta
ctttcccgagececgtgacegtgtectggaattetggegecctgaccageggegtgcac
acctttccagetgtgctgcagtccageggectgtacagectgageagegtegtgacagt
gcccageagetcetetgggeaccecagacctacatctgecaacgtgaaccacaageceag
caacaccaaggtggacaagaaggtggaacccaagagetgcgacaagacccacacct
gtceeecttgteetgeccecgaactgetgggaggeccttecgtgttectgttcecceecaa
agcccaaggacaccctgatgatcagecggacceccgaagtgacctgegtggtggteg
atgtgtcccacgaggaccctgaagtgaagttcaattggtacgtggacggegtggaagt
gcacaacgccaagaccaagccaagagaggaacagtacaacageacctacegggtg
gtgtecgtgctgacegtgetgeaccaggactggetgaacggcaaagagtacaagtgc
aaggtgtccaacaaggecctgectgeccecatcgagaaaaccatcagcaaggecaag
ggccageeccgegaacceceaggtgtgcacactgeeccccaagecagggacgagetga
ccaagaaccaggtgtccetgagetgtgeegtgaaaggcttctacceetcegatatcgec
gtggaatgggagagcaacggcecageccgagaacaactacaagaccacceceectgt
gctggacagegacggcteattcttectggtgtecaagetgacagtggacaagteceggt
ggcagcagggeaacgtgttcagetgetcegtgetgecacgaggecctgeacageeact
acacccagaagtccctgagectgageccegge

Light chain A

tacatccacgtgacccagagccccageagectgtecgtgtecatcggegacagagtga
ccatcaactgccagacctctcagggegtgggeagegacctgeactggtatcageacaa
gectggeagageecccaagetgetgatccaccacacaageagegtggaagatgecgt
gcccagceagattttccggeageggcttccacaccagettcaacctgaccatcagegate
tgcaggccgacgacattgccacctactattgtcaggtgetgeagttettcggecagagge

agcagactgcacatcaagcgtacggtggecegcetceecagegtgttcatcttcccacctag
cgacgagcagctgaagtccggeacagectctgtegtgtgectgetgaacaacttctace
cccgegaggecaaagtgcagtggaaggtggacaacgecctgcagageggeaacag

ccaggaaagcgtgaccgageaggacageaaggactccacctacagectgageagea
ccctgacactgagcaaggecgactacgagaagcacaaggtgtacgectgegaagtga
cccaccagggectgtctageececgtgaccaagagcettcaaccggggcgagtgt

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageccggtgggtetctecge
ctgagetgttctgecteecggetttgatttcgataacgectggatgacetgggtcaggeag

cctccaggtaagggactggagtggetgggaagaatcacaggtccaggcgagggctg
gtccgtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacea
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct
gtgccagaacaggeaaatactacgacttctggtecggcetatecceetggegaggaatat
tttcaagactggggtcagggaacccttgttatcgtgtcctccgacaaaacccataccecag
gtgcacctgacacagageggaccegaagtgcggaagecetggeacctetgtgaaggtg
tcctgecaaggecccetggeaacaccetgaaaacctacgacctgeactgggtgcgeage
gtgccaggacagggactgeagtggatgggctggatcagecacgagggcgacaaga
aagtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaageacca
acaccgcctacctgecagetgageggectgacctetggegataccgeegtgtactactg
cgccaagggeageaageaccggetgagagactacgecctgtacgacgatgacggeg
ccctgaactgggecgtggatgtggactacctgageaacctggaattctggggccaggg

SEQ ID NO:
229
SEQ ID NO:
230
SEQ ID NO:
231

232




cacagccgtgaccgtgtcatctgataagacccacaccgettccaccaagggeccatcg
gtcttceecctggeaccctectccaagageacctetgggggeacageggecctgggct
gectggtcaaggactacttcccegaaceggtgacggtgtegtggaactcaggegeect
gaccageggegtgeacaccttceceggetgtectacagtectcaggactctactcectca
gcagcegtggtgaccgtgccctecageagettgggeaccecagacctacatctgecaacgt
gaatcacaagcccagcaacaccaaggtggacaagaaagttgageccaaatettgtga

caaaactcacacatgcccaccgtgeccageacctgaactectggggggaccgtceagt

cttcctcttcccceccaaaacccaaggacacccteatgatcteecggaceectgaggtea
catgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtatgtt
gacggcgtggaggtgcataatgccaagacaaageegegggaggageagtacaaca

gcacgtaccgtgtggtcagegtectcaccgtectgeaccaggactggetgaatggeaa
ggagtacaagtgcaaggtctccaacaaagecctcccageccccatcgagaaaaccat

ctccaaagccaaagggeageccegagaaccacaggtgtacaccetgeccecatgec

gggatgagcetgaccaagaatcaagtcageetgtggtgcctggtaaaaggettctatecce
agcgacatcgeegtggagtgggagageaatgggeagecggagaacaactacaaga

ccacgcecteccgtgctggactcegacggctecttetteetctactcaaaactcaccgtgg
acaagagcaggtggcagcaggggaacgtcttctcatgetecgtgctgcatgaggcetet
gcacagccactacacgcagaagagectcteectgtctccgggt

Light chain B

gacttcgtgetgacccagageccteacagectgagegtgacacctggegagagegec
agcatcagctgcaagagcagcecactecctgatccacggegaccggaacaactacctg
gcttggtacgtgcagaageecggeagatceccecagetgetgatetacetggecagea
gcagagccageggegtgeecgatagattttctggcagecggeagegacaaggacttca
ccctgaagatcagecgggtggaaaccgaggacgtgggeacctactactgtatgcagg
gcagagagagccecctggacctttggccagggeaccaaggtggacatcaaggacaaa
acccataccgcatccgaactgactcaggaccectgecgtetetgtggeactgaageaga

ctgtgactattacttgccgaggegactcactgeggagecactacgcettectggtatcaga
agaaacccggecaggeacctgtgctgctgttctacggaaagaacaataggecatctgg
catcccegaccgcttttetggeagtgcatcagggaaccgagecagtetgaccattaceg
gcgeccaggetgaggacgaagecgattactattgeagetccegggataagageggct
ccagactgagcgtgttcggaggaggaactaaactgaccgtectcgataagacccatac
ccgtacggtggecgeteccagegtgttcatcttcecacctagegacgageagetgaagt
ccggceacagcctetgtegtgtgectgetgaacaacttctaccccegegaggecaaagt

gcagtggaaggtggacaacgecctgcagageggeaacagecaggaaagegtgace

gagcaggacagcaaggactccacctacagectgagcageaccetgacactgageaa

ggccgactacgagaagcacaaggtgtacgectgegaagtgacceaccagggeetgt

ctagccccgtgaccaagagettcaaccggggegagtgt

Binding Protein 30 Amino Acid Sequences

Heavy chain A

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwirqapgrglewvgwikpqy
gavnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswalda

wgqgttvvvsaastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgal
tsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscd
kthtcppcpapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnw
yvdgvevhnaktkpreeqynstyrvvsvltvlhgdwlngkeykckvsnkalpapi
ektiskakgqgprepqvctlppsrdeltkngvslscavkgfypsdiavewesngqpe
nnykttppvldsdgsfflvskltvdksrwqqgnvfscsvlhealhshytgkslslspg

Light chain A

yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssveegv
psrfsgsgthtsfqltisdlqaddiatyycqvlqffgrgsrlhikrtvaapsvfifppsde

glksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltl

skadyekhkvyacevthqglsspvtksfnrgec

Heavy chain B

Evrlvesggglvkpggslrlscsasgfdfdnawmtwvrgppgkglewvgr
itgpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgk
yydfwsgyppgeeyfqdwgqgtlvivssdkthtqvhltgsgpevrkpgtsv

SEQ ID NO:
301
SEQ ID NO:
232
SEQ ID NO:
233
SEQ ID NO:
234

233




kvsckapgntlktydlhwvrsvpgqglqwmgwishegdkkviverfkak
vtidwdrstntaylqlsgltsgdtavyycakgskhrlrdyalydddgalnwav
dvdylsnlefwgqgtavtvssdkthtastkgpsviplapsskstsggtaalgcl
vkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtqtyi
cnvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdt
Imisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynsty
rvvsvltvlhgdwlngkeykckvsnkalpapiektiskakgqprepqvytlp
pcrdeltknqvslwclvkgfypsdiavewesnggpennykttppvldsdgs
fflyskltvdksrwgqgnvfscsvlhealhshytgkslslspg

Light chain B

dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassr

asgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkth
taseltqdpavsvalkqtvtitcrgdslrshyaswygkkpgqapvllfygknnrpsgi
pdrfsgsasgnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtrtv

aapsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteq

dskdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

Binding Protein 30 Nucleotide Sequences

Heavy chain A

agagcccacctggtgeagtctggeaccgecatgaagaaaccaggegectetgtgegg
gtgtectgtcagacaageggcetacaccttcaccgeccacatectgttetggttceggeag

geecctggeagaggactggaatgggteggatggatcaageccecagtatggegecgtg
aacttcggecggaggcttccgggatagagtgaccetgacccgggacgtgtaccgegag
atcgcctacatggacatccggggectgaageeccgatgacaccgecgtgtactactgeg
ccagagacagaagctacggecgacageagetgggctetggatgettggggccagggc
acaaccgtggtggtgtctgcegectctacaaagggeccecagegtgttecctetggeece
tagcagcaagagcacatctggeggaacageegeeetgggetgectcgtgaaggacta
ctttcccgageccgtgaccgtgtectggaattctggegeectgaccageggegtgeac
acctttccagetgtgetgeagtccageggectgtacagectgageagegtegtgacagt
geccagceagctetetgggeaccecagacctacatctgeaacgtgaaccacaagececag
caacaccaaggtggacaagaaggtggaacccaagagetgegacaagacccacacct
gtcecccttgtectgeceecgaactgetgggaggecctteegtgttectgttcceceecaa
agcccaaggacaccctgatgatcageecggacceccgaagtgacctgegtggtggteg
atgtgtcccacgaggaccctgaagtgaagttcaattggtacgtggacggcgtggaagt
gcacaacgccaagaccaagccaagagaggaacagtacaacageacctaccgggtg
gtgtcegtgetgaccgtgetgeaccaggactggetgaacggeaaagagtacaagtgc
aaggtgtccaacaaggecectgectgeeccecatcgagaaaaccatcagcaaggecaag
ggccagecccgegaaccecaggtgtgeacactgeccccaageagggacgagetga
ccaagaaccaggtgtcectgagetgtgccgtgaaaggettctaccectecgatatcgec
gtggaatgggagagcaacggccageccgagaacaactacaagaccacecceectgt
gctggacagegacggcteattcttcetggtgtccaagetgacagtggacaagtcceggt
ggcagcagggcaacgtgttcagetgeteegtgetgecacgaggecctgcacageceact
acacccagaagtccctgagectgageeecgge

Light chain A

tacatccacgtgacccagagceccageagectgteegtgtcecatcggegacagagtga
ccatcaactgccagacctctcagggegtgggcagegacctgcactggtatcageacaa
gcctggeagageccccaagetgetgatccaccacacaageagegtggaagaaggcg
tgcccageagattttccggeageggcttccacaccagettccagetgaccatcagegat
ctgcaggccgacgacattgecacctactattgtcaggtgctgcagttcttcggcagagg
cagcagactgcacatcaagcgtacggtggccgetceccagegtgttcatcttcecaccta
gcgacgagceagetgaagtccggeacagectetgtegtgtgectgctgaacaacttetac
ccccgegaggecaaagtgcagtggaaggtggacaacgeectgecagageggeaaca
gccaggaaagegtgaccgageaggacageaaggactccacctacagectgageag
caccctgacactgagcaaggecgactacgagaageacaaggtgtacgectgcgaagt
gacccaccagggectgtctageeecgtgaccaagagettcaaccggggegagtgt

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageccggtgggtetctecge

SEQ ID NO:
235
SEQ ID NO:
236
SEQ ID NO:
237
SEQ ID NO:

234




ctgagctgttctgectceggctttgatttcgataacgectggatgacetgggtcaggeag
cctccaggtaagggactggagtgggtgggaagaatcacaggtccaggegagggctg
gtcegtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacca
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct
gtgccagaacaggcaaatactacgacttctggtecggetatceccetggegaggaatat
tttcaagactggggtcagggaacccttgttatcgtgtectccgacaaaacccatacccag
gtgcacctgacacagagcggaccegaagtgcggaagectggeacctctgtgaaggtg
tcctgecaaggeccctggeaacaccetgaaaacctacgaccetgeactgggtgcgeage
gtgccaggacagggactgeagtggatgggctggatcagecacgagggegacaaga
aagtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaageacca
acaccgcctacctgecagetgageggectgacctetggegataccgeegtgtactactg
cgccaagggeageaageaccggetgagagactacgeectgtacgacgatgacggcg
ccctgaactgggecegtggatgtggactacctgageaacctggaattetggggecaggg
cacagccgtgaccgtgtcatctgataagacccacaccgettccaccaagggeecatcg
gtcttceecetggeaccctectccaagageacctetgggggeacageggecctgggct
gcctggtcaaggactacttcccegaaccggtgacggtgtegtggaactcaggegeect
gaccageggegtgeacaccttceceggetgtectacagtcctcaggactctactcectca
gcagcegtggtgaccgtgccctecageagettgggeaccecagacctacatctgecaacgt
gaatcacaagcccagcaacaccaaggtggacaagaaagttgageccaaatettgtga
caaaactcacacatgcccaccgtgcccageacctgaactectggggggaccgteagt
cttcctcttccceecaaaacccaaggacacccteatgatcteecggacecectgaggtea
catgegtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtatgtt
gacggcgtggaggtgcataatgccaagacaaageegegggaggageagtacaaca
gcacgtaccgtgtggtcagegtectcaccgtectgeaccaggactggetgaatggeaa
ggagtacaagtgcaaggtctccaacaaagecctcccageccccatcgagaaaaccat
ctccaaagccaaagggeageccegagaaccacaggtgtacaccetgeccecatgee
gggatgagcetgaccaagaatcaagtcageetgtggtgcctggtaaaaggettctatecce
agcgacatcgecegtggagtgggagageaatgggeagecggagaacaactacaaga
ccacgcecteccgtgetggactcegacggctecttetteetctactcaaaactcacegtgg
acaagagcaggtggcagcaggggaacgtcttctcatgetecgtgctgcatgaggcetct
gcacagccactacacgcagaagagectctecctgtctecgggt

238

Light chain B

Gacttcgtgctgacccagagcecctcacagectgagegtgacacetggegagagege

cagcatcagctgcaagageagecactecctgatccacggegaccggaacaactacct
ggcttggtacgtgecagaageeccggeagatceecceagetgetgatctacetggecage
agcagagccageggegtgccegatagattttctggecageggeagegacaaggactte
accctgaagatcagececgggtggaaaccgaggacgtgggcacctactactgtatgeag
ggcagagagagccecectggacctttggecagggeaccaaggtggacatcaaggacaa
aacccataccgcatccgaactgactcaggaccctgeegtetetgtggeactgaageag

actgtgactattacttgccgaggegactcactgeggagecactacgetteetggtatcag
aagaaacccggccaggeacctgtgctgctgttctacggaaagaacaataggecatctg
gcatccccgaccgcttttctggeagtgeatcagggaaccgagecagtetgaccattace
ggcgeccaggetgaggacgaagecgattactattgcageteccgggataagageggc
tccagactgagegtgttcggaggaggaactaaactgaccgtectcgataagacccata

ccegtacggtggeegetccecagegtgttcatcttcccacctagegacgageagetgaa

gtccggeacagcectetgtegtgtgectgetgaacaacttcetacceccegegaggecaaa

gtgcagtggaaggtggacaacgeectgeagageggcaacagecaggaaagegtga

ccgagcaggacagcaaggactcecacctacagectgageageaccectgacactgage

aaggccgactacgagaagcacaaggtgtacgectgegaagtgaccecaccagggect

gtctagceecgtgaccaagagettcaaccggggcgagtgt

Binding Protein 31 Amino Acid Sequences

Heavy chain A

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwirqapgrglewvgwikpqy
gavnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswalda

wgqgttvvvsaastkgpsviplapsskstsggtaalgclvkdyfpepvtvswnsgal
tsgvhtfpavlgssglyslssvvtvpssslgtqtyicnvnhkpsntkvdkkvepkscd

SEQ ID NO:
239
SEQ ID NO:
240

235




kthtcppcpapellggpsvilfppkpkdtlmisrtpevtcvvvdvshedpevkfnw
yvdgvevhnaktkpreeqynstyrvvsvitvlhgdwlngkeykckvsnkalpapi
ektiskakgqprepqvctlppsrdeltkngvslscavkgfypsdiavewesngqpe
nnykttppvldsdgsfflvskltvdksrwqqgnvfscsvlhealhshytqgkslslspg

Light chain A

Yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssveda
vpsrfsgsgfhtsfqltisdlqaddiatyycqvlqffgrgsrlhikrtvaapsvfifppsd
eqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstlt
Iskadyekhkvyacevthqglsspvtksfnrgec

Heavy chain B

Evrlvesggglvkpggsirlscsasgfdfdnawmtwvrgppgkglewvgr
itgpgegwsvdyaesvkgrftisrdntkntlylemnnvrtedtgyyfcartgk
yydfwsgyppgeeyfqdwgqgtlvivssdkthtqvhltgsgpevrkpgtsv
kvsckapgntlktydlhwvrsvpgqglqwmgwishegdkkviverfkak
vtidwdrstntaylglsgltsgdtavyycakgskhrirdyalydddgalnwav
dvdylsnlefwgqgtavtvssdkthtastkgpsviplapsskstsggtaalgcl
vkdyfpepvtvswnsgaltsgvhtfpavigssglyslssvvtvpssslgtqtyi
cnvnhkpsntkvdkkvepkscdkthtcppcpapellggpsvilfppkpkdt
Imisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkpreeqynsty
rvvsvitvlhgdwingkeykckvsnkalpapiektiskakgqprepqvytlp
perdeltkngvslwclvkgfypsdiavewesnggpennykttppvldsdgs
fflyskltvdksrwqqgnvfscsvlhealhshytgkslslspg

Light chain B

dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassr
asgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkth
taseltqdpavsvalkqtvtitcrgdslrshyaswyqgkkpgqapvllfygknnrpsgi
pdrfsgsasgnrasltitgaqaedeadyycssrdksgsrlsvfgggtkltvldkthtrtv

aapsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteq

dskdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

Binding Protein 31 Nucleotide Sequences

Heavy chain A

agagcccacctggtgeagtctggeaccgecatgaagaaaccaggegectetgtgegg
gtgtectgtcagacaageggcetacaccttcaccgeccacatectgttetggttceggea

ggcccectggeagaggactggaatgggtgggatggatcaageecccagtatggegeeg
tgaacttcggecggaggcttccgggatagagtgaccctgaccegggacgtgtacegeg
agatcgcctacatggacatccggggectgaageccgatgacaccgecgtgtactactg
cgccagagacagaagctacggegacageagetgggcetetggatgettggggccagg
gcacaaccgtggtggtgtetgecgectctacaaagggecccagegtgttcectetgge
ccctagcagcaagageacatctggeggaacagecgecctgggetgectegtgaagg
actactttcccgagcccgtgaccgtgtectggaattetggegeectgaccageggegtg
cacacctttccagetgtgctgcagtccageggectgtacagectgageagegtegtga
cagtgcccagceagctctetgggeaccecagacctacatctgecaacgtgaaccacaage
ccagcaacaccaaggtggacaagaaggtggaacccaagagetgcgacaagaccca
cacctgtcceccttgtectgecececgaactgetgggaggecctteegtgttectgttece
cccaaagcccaaggacaccctgatgatcageccggacceececgaagtgacetgegtggt
ggtggatgtgtcccacgaggacccetgaagtgaagttcaattggtacgtggacggegte
gaagtgcacaacgccaagaccaagecaagagaggaacagtacaacageacctacce
gggtggtatecgtgctgacegtgetgcaccaggactggetgaacggeaaagagtaca
agtgcaaggtgtccaacaaggecctgectgeecececatcgagaaaaccatcageaagg
ccaagggccagccccgegaaccccaggtgtgeacactgeccccaageagggacga
gctgaccaagaaccaggtgtcectgagetgtgecgtgaaaggettctacccctcecgata
tcgecgtggaatgggagagcaacggecageccgagaacaactacaagaccacceee
cctgtgetggacagegacggcteattcttcetggtgtccaagetgacagtggacaagte
ccggtggecageagggeaacgtgttcagetgeteegtgctgcacgaggecctgcacag
ccactacacccagaagtccetgagectgageceegge

SEQ ID NO:
241
SEQ ID NO:
242
SEQ ID NO:
243
SEQ ID NO:
244
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Light chain A

tacatccacgtgacccagagccccageagectgteegtgtcecatcggegacagagtg
accatcaactgccagacctctcagggegtgggeagegacctgeactggtatcageac
aagcctggcagageecccaagetgetgatccaccacacaageagegtggaagatgc
cgtgcccageagattttccggeageggcttccacaccagcettccagetgaccatcage
gatctgcaggecgacgacattgecacctactattgtcaggtgctgeagttcttcggeaga
ggcagcagactgcacatcaagegtacggtggecgeteccagegtgttcatcttcecac
ctagcgacgagcagctgaagtecggeacagectetgtegtgtgectgetgaacaactt
ctacccccgegaggecaaagtgcagtggaaggtggacaacgeectgcagageggc
aacagccaggaaagcgtgaccgagcaggacagecaaggactceacctacagectga
gcagcaccctgacactgagcaaggecgactacgagaageacaaggtgtacgectge
gaagtgacccaccagggectgtctageeccgtgaccaagagettcaaccggggega
gtgt

Heavy chain B

gaggttagactggtggagtcaggaggggggcttgtgaageccggtgggtetctecge
ctgagetgttctgecteeggetttgatttcgataacgectggatgacetgggtecaggeag

cctccaggtaagggactggagtggetgggaagaatcacaggtccaggcgagggctg
gtccgtggactacgeggaatctgttaaagggeggtttacaatctcaagggacaatacea
agaataccttgtatttggagatgaacaacgtgagaactgaagacaccggatattacttct
gtgccagaacaggeaaatactacgacttctggtecggcetatecceetggegaggaatat
tttcaagactggggtcagggaacccttgttatcgtgtcctccgacaaaacccataccecag
gtgcacctgacacagageggaccegaagtgcggaagectggeacctetgtgaaggt
gtectgeaaggeccctggeaacacectgaaaacctacgacctgeactgggtgcgeag
cgtgccaggacagggactgcagtggatgggctggatcagecacgagggegacaag
aaagtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaageacc
aacaccgcctacctgcagetgageggectgacctetggegatacegeegtgtactact
gecgecaagggeageaageaccggetgagagactacgeectgtacgacgatgacgg
cgccctgaactgggecgtggatgtggactacctgageaacctggaattctggggecag
ggcacagecgtgaccgtgtcatctgataagacccacaccgcettccaccaagggeccat
cggtcttceccetggeaccectectccaagageacctetgggggeacageggeccetgg
gctgectggtcaaggactacttccccgaaccggtgacggtgtegtggaactcaggege
cctgaccageggegtgcacaccttceccggetgtectacagtectcaggactetactceee
tcagcagegtggtgaccgtgecctccageagettgggeacccagacctacatetgeaa
cgtgaatcacaagcccagcaacaccaaggtggacaagaaagttgageccaaatettgt
gacaaaactcacacatgcccaccgtgeccageacctgaactectggggggaccgtca
gtettectettceccccaaaacccaaggacaccctcatgatctcecggaccecctgaggt
cacatgcgtggtggtggacgtgagecacgaagaccetgaggtcaagttcaactggtat
gttgacggegtggaggtgcataatgccaagacaaagecgegggaggageagtacaa
cagcacgtaccgtgtggtcagegtceteaccgteectgeaccaggactggetgaatgge
aaggagtacaagtgcaaggtctccaacaaagececteccagececcatcgagaaaacc
atctccaaagccaaagggeagccccgagaaccacaggtgtacaccctgecceeatge
cgggatgagctgaccaagaatcaagtcagectgtggtecctggtaaaaggettetatee
cagcgacatcgeegtggagtgggagagcaatgggecagecggagaacaactacaag
accacgcctccegtgetggactccgacggcetecttcttectctactcaaaactcacegtg
gacaagagcaggtggcagcaggggaacgtcttctcatgetcegtgetgeatgaggete
tgcacagccactacacgcagaagagcectctecctgtetcegggt

Light chain B

Gacttcgtgetgacccagagecectcacagectgagegtgacacetggegagagegc

cagcatcagctgcaagagcagccactcectgatccacggegaccggaacaactacct
ggcttggtacgtgecagaageeccggeagatcecccecagetgetgatctacctggecage
agcagagccagcggegtgeecgatagattttctggecageggeagegacaaggactte
accctgaagatcagccgggtggaaaccgaggacgtgggeacctactactgtatgeag
ggcagagagagcccctggacctttggecagggeaccaaggtggacatcaaggacaa
aacccataccgcatccgaactgactcaggacccetgeegtetetgtggeactgaageag

actgtgactattacttgccgaggegactcactgeggagecactacgettectggtatcag
aagaaacccggccaggeacctgtgctgetgttctacggaaagaacaataggecatctg
gcatccececgaccgcttttctggeagtgeatcagggaaccgagecagtctgaccattace

SEQ ID NO:
245
SEQ ID NO:
246
SEQ ID NO:
247
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ggcgeccaggetgaggacgaagecgattactattgecagetccegggataagagegg

ctccagactgagegtgttcggaggaggaactaaactgaccgtectcgataagacccat
acccgtacggtggccgceteccagegtgttcatcttcecacctagecgacgageagetga
agtccggceacagecetctgtegtgtgectgetgaacaacttctacccecgegaggecaa

agtgcagtggaaggtggacaacgccctgeagageggeaacagecaggaaagegtg
accgagcaggacagcaaggactccacctacagectgageageacccetgacactgag
caaggccgactacgagaagcacaaggtgtacgeetgegaagtgaccecaccagggcee
tgtctagcececgtgaccaagagettcaaccggggegagtgt

Binding Protein 32 Amino Acid Sequences

Heavy chain A

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwirqapgrglewvgwikpqyg
avnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswaldawg
qgttvvvsaastkgpsvfplapcsrstsestaalgclvkdyfpepvtvswnsgaltsgv
htfpavlgssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcpp
cpapeflggpsvflfppkpkdtlmisrtpevtcvvvdvsqedpevgfnwyvdgvev
hnaktkpreeqfnstyrvvsvitvlhgqdwlngkeykckvsnkglpssiektiskakg
gprepqvytlppcqeemtknqvslwclvkgfypsdiavewesnggpennykttpp
vldsdgsfflyskltvdksrwqgegnvfscsvmhealhnhytgkslslslgk

SEQ ID NO:

302

Light chain A

Yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgv
psrisgsgthtsfnltisdlqaddiatyycqvlqffgrgsrlhikrtvaapsvfifppsdeq
lksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltlsk
adyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:

303

Heavy chain B

Qvqlvgsgaevvkpgasvkvsckasgytftsyyihwvrqapgqglewigsi
ypgnvntnyagkfqgratltvdtsistaymelsrirsddtavyyctrshygldw
nfdvwgkgttvtvsssqvqlvesgggvvqpgrslriscaasgftftkawmhw
vrqapgkqlewvaqikdksnsyatyyadsvkgrftisrddskntlylgmnslr
aedtavyycrgvyyalspfdywgqgtlvtvssrtastkgpsvfplapcsrstses
taalgclvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpsssl
gtktytcnvdhkpsntkvdkrveskygppcppcpapeflggpsvilfppkp
kdtlmisrtpevtcvvvdvsgedpevgfnwyvdgvevhnaktkpreeqfns
tyrvvsvltvlhqgdwingkeykckvsnkglpssiektiskakgqprepqvctl
ppsqgeemtknqvslscavkgfypsdiavewesnggpennykttppvldsd
gsfflvskltvdksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ ID NO:

304

Light chain B

Divmtqtplslsvtpgqpasisckssgslvhnnantylswylgkpgqspgsliykvs

nrfsgvpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveikgqpk
aapdigmtgspsslsasvgdrvtitcqasgniyvwlnwyqqkpgkapklliykasnl

htgvpsrfsgsgsgtdftltisslqpediatyycqqgqtypytfgqgtkleiktkgpsrtv

aapsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqgesvteqd
skdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID NO:

305

Binding Protein 32 Nucleotide Sequences

Heavy chain A

agagcccacctggtgcagtctggeaccgecatgaagaaaccaggegectetgtgegggt
gtectgtcagacaageggctacaccttcaccgeccacatectgttetggttcecggeaggee

cctggcagaggactggaatgggteggatggatcaageccecagtatggegecgtgaactt
cggcggaggcttccgggatagagtgacectgaccecgggacgtgtaccgegagatcgee
tacatggacatccggggcctgaageccgatgacaccgecgtgtactactgcgecagaga
cagaagctacggcgacagcagcetgggctctggatgettggggccagggcacaaccgtg
gtggtatetgeecgectetacaaagggeccecteggtgttecctetggececttgecageagaa
gcaccagcgaatctacagecgeectgggetgectegtgaaggactactttcccgageccg
tgaccgtgtcetggaactetggegcetctgacaageggegtgeacacctttccagecgtgcet
ccagagcagcggcctgtactctctgagcagegtegtgacagtgeccageageagectgg
gcaccaagacctacacctgtaacgtggaccacaageccageaacaccaaggtggacaa
gcgggtggaatctaagtacggecectecetgeectecttgeccageeectgaatttctgggc
ggaccctcegtgttectgttcccececaaageccaaggacacecetgatgatcagecggace
cccgaagtgacctgegtggtggtggatgtgtcccaggaagatcccgaggtgcagttcaat

SEQ ID
NO: 306

238




tggtacgtggacggegtggaagtgcacaacgccaagaccaageccagagaggaacagt
tcaacagcacctaccgggtggtgtecgtgctgacegtgetgecaccaggactggetgaacg
gcaaagagtacaagtgcaaggtgtccaacaagggectgcccagetcecatcgagaaaace
atcagcaaggccaagggccagecccgegagectcaagtgtataccetgeeeccttgeca
ggaagagatgaccaagaaccaggtgtcectgtggtatetcgtgaaaggcttctaccccag
cgacattgcecgtggaatgggagagecaacggccageccgagaacaactacaagaccacc
cceectgtgetggacagegacggeteattcttcetgtactccaagetgacegtggacaaga
gccggtggcaggaaggeaacgtgttcagetgctecgtgatgecacgaggecctgeacaac
cactacacccagaagtccctgtctctgtcectgggcaag

Light chain A

Tacatccacgtgacccagagccccageagectgteegtgtecatcggegacagagtgac
catcaactgccagacctctcagggegtgggcagegacctgeactggtatcagcacaage

ctggcagagccecccaagetgetgatccaccacacaageagegtggaagatggegtgcc

cagcagattttccggcageggettccacaccagettcaacctgaccatcagegatetgecag
gccgacgacattgecacctactattgtcaggtgetgeagttettcggcagaggeageagac
tgcacatcaagegtacggtggeegeteccagegtgtteatcttcccacctagegacgage

agctgaagtccggeacagectetgtegtgtgectgetgaacaacttctacceccgegagg

ccaaagtgcagtggaaggtggacaacgccctgeagageggeaacagecaggaaageg
tgaccgagcaggacagcaaggactcecacctacagectgageageaccctgacactgag

caaggccgactacgagaagcacaaggtgtacgectgegaagtgacccaccagggectg
tctagceccgtgaccaagagcttcaaccggggegagtgt

SEQ
NO: 307

ID

Heavy chain B

caggtgcagetggtgcagtctggegeecgaggtegtgaaacctggegectetgtgaaggt
gtcctgeaaggecageggctacacctttaccagetactacatccactgggtgegeecagge
ccctggacagggactggaatggatcggeageatctaccccggeaacgtgaacaccaact
acgcccagaagttccagggeagagecacectgacegtggacaccageatcageaccge
ctacatggaactgagccggctgagaagcgacgacaccgecgtgtactactgcaceeggt
cccactacggectggattggaacttcgacgtgtggggcaagggcaccaccgtgacagtg
tctagcagecaggtgcagetggtggaatctggeggeggagtggtgcagectggeagaa
gcctgagactgagetgtgecgecageggctteaccttcaccaaggecetggatgeactggg
tgcgccaggeccectggaaageagetggaatgggtggcceagatcaaggacaagageaa
cagctacgccacctactacgecgacagegtgaagggecggttcaccatcageegggac
gacagcaagaacaccctgtacctgecagatgaacagecetgegggecgaggacaccgeeg
tgtactactgtcggggcegtgtactatgecctgageeccttcgattactggggccagggaac
cctegtgaccgtgtctagtcggaccgecageacaaagggeccateggtgtteectetgge
cccttgcagecagaageaccagegaatctacagecgeectgggetgeetecgtgaaggact
actttcccgageccgtgaccgtgtectggaactetggegetetgacaageggegtgeaca
cctttccagecgtgetccagageageggectgtactetctgageagegtegtgacagtgec
cagcagcagcctgggcaccaagacctacacctgtaacgtggaccacaageccageaac
accaaggtggacaagcgggtggaatctaagtacggecctecctgeecteettgeccagee
cctgaatttctgggcggaccetecgtgtteetgttccceccaaageccaaggacaceetga
tgatcagcecggaccececgaagtgacetgegtggtggtggatgtgtcccaggaagateec
gaggtgcagttcaattggtacgtggacggegtggaagtgcacaacgecaagaccaagee
cagagaggaacagttcaacagcacctaccgggtggtgtcegtgetgaccgtgctgcace
aggactggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggectgcceag
ctccatcgagaaaaccatcagcaaggccaagggecageccegegagectcaagtgtgta
ccctgeceectagecaggaagagatgaccaagaaccaggtgteectgagetgtgccgtg
aaaggcttctaccccagegacattgecgtggaatgggagageaacggecageccgaga
acaactacaagaccaccccccctgtgetggacagegacggctcattcttectggtgtccaa
gctgaccgtggacaagageeggtggcaggaaggcaacgtgttcagetgctcegtgatge
acgaggccctgcacaaccactacacccagaagtcectgtetetgtcectgggeaag

SEQ
NO: 308

ID

Light chain B

gacatcgtgatgacccagaccccectgagectgagegtgacacctggacagectgecag
catcagctgcaagagcagccagagectggtgcacaacaacgecaacacctacctgaget
ggtatctgcagaagececggecagageccecagteectgatctacaaggtgtccaacagat
tcagcggcegtgccegacagattetccggeageggetetggeaccgacttcacectgaag

atcagccgggtggaagecgaggacgtgggegtgtactattgtggccagggeacceagta

SEQ
NO: 309

ID
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ccectteacctttggeageggeaccaaggtggaaatcaagggecageccaaggecgec
cccgacatccagatgacccagageccecageagectgtetgecagegtgggegacagag
tgaccatcacctgtcaggccagecagaacatctacgtgtggctgaactggtatcageaga
agcccggeaaggeccccaagetgctgatctacaaggecageaacctgeacaceggegt
gcccageagattttetggeageggetecggeaccgacttcacectgacaatcagetecctg
cagcccgaggacattgecacctactactgeccagecagggecagacctacccctacaccttt
ggccagggceaccaagetggaaatcaagaccaagggecccagecgtacggtggecget
cccagegtgttcatcttcccacctagcgacgageagetgaagtceggeacagectetgte
gtgtgcctgctgaacaacttctaccccegegaggecaaagtgeagtggaaggtggacaa
cgcectgecagageggeaacagecaggaaagegtgaccgageaggacageaaggactc
cacctacagcctgageageaccctgacactgagcaaggecgactacgagaageacaag
gtgtacgcctgegaagtgaccecaccagggectgtetageceegtgaccaagagcettcaac

cggggegagtgt

Binding Protein 33

Amino Acid Sequences

Heavy chain A

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewvgwikpqyga
vnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygdsswaldawgqg
ttvvvsaastkgpsviplapcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfp
avlgssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpape
flggpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevqfnwyvdgvevhnaktk
preeqfnstyrvvsvltvlhgdwlngkeykckvsnkglpssiektiskakgqprepqv
ytlppcqeemtknqvslwclvkgfypsdiavewesnggpennykttppvldsdgsff
lyskltvdksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ ID

NO: 310

Light chain A

Yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgvp
srfsgsgfhtsfnltisdlqaddiatyycqvlqffgrgsrlhikrtvaapsvfifppsdeqlks
gtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltlskadye
khkvyacevthqglsspvtksfnrgec

SEQ ID

NO: 311

Heavy chain B

Qvqlgesgpglvkpsqtlsltctvsgfslsdygvhwvrgppgkglewlgviwa
ggetnynpslksrktiskdtsknqvslklssvtaadtavyycardkgysyyysm
dywgqgttvtvsssqvqlvesgggvvqgpgrslrlscaasgftftkawmhwvrq
apgkqlewvagikdksnsyatyyadsvkgrftisrddskntlylgmnslraedt
avyycrgvyyalspfdywgqgtlvtvssrtastkgpsviplapcsrstsestaalg
clvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtktyt
cnvdhkpsntkvdkrveskygppcppcpapeflggpsvilfppkpkdtlmis
rtpevtcvvvdvsgedpevqfnwyvdgvevhnaktkpreeqfnstyrvvsvit
vlhgdwlngkeykckvsnkglpssiektiskakgqprepqvctlppsqeemt
knqgvslscavkgfypsdiavewesngqpennykttppvldsdgsfflvskity
dksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ
NO: 312

ID

Light chain B

Divmtqtplslsvtpgqpasisckssqslvhnnantylswylgkpgqspgsliykvsnr
fsgvpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveikgqpkaa

pdivltgspaslavspggratitcrasesveyyvtsimqwyqqkpgqppkllifaasnv

esgvparfsgsgsgtdftltinpveandvanyycqqsrkvpytfgqgtkleiktkgpsrt

vaapsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqd
skdstyslsstltlskadyekhkvyacevthgglsspvtksfnrgec

SEQ ID

NO: 313

Binding Protein 33

Nucleotide Sequences

Heavy chain A

agagcccacctggtgcagtctggecaccgecatgaagaaaccaggegectetgtgegggt
gtectgtcagacaageggctacaccttcaccgeccacatectgttetggttcecggeaggee

cctggcagaggactggaatgggteggatggatcaageccecagtatggegecgtgaactt
cggcggaggcttccgggatagagtgacectgaccecgggacgtgtaccgegagatcgee
tacatggacatccggggcctgaageccgatgacaccgecgtgtactactgcgecagaga
cagaagctacggcgacagcagcetgggctctggatgettggggccagggcacaaccgtg
gtggtatetgeegectctacaaagggeccecteggtgttecctetggeeecttgeageagaa
gcaccagcgaatctacagecgecctgggetgectegtgaaggactactttcccgageccg

SEQ
NO: 314

ID

240




tgaccgtgtcetggaactctggegetetgacaageggegtgcacacctttccagecgtgct
ccagagcagcggcctgtactctctgageagegtegtgacagtgeccageageagectgg
gcaccaagacctacacctgtaacgtggaccacaageccageaacaccaaggtggacaa

gegggtggaatctaagtacggeectcectgecctecttgeccageecctgaatttctggge

ggaccctecgtgtteetgttccccccaaageccaaggacaccetgatgatcageecggace
cccgaagtgacctgegtggtggtggatgtgtcccaggaagatcecgaggtgeagttcaat

tggtacgtggacggegtggaagtgcacaacgecaagaccaageccagagaggaacagt
tcaacagcacctaccgggtggtgtcegtgctgacegtgetgeaccaggactggetgaacg
gcaaagagtacaagtgcaaggtgtccaacaagggectgeccagetecatcgagaaaacc
atcagcaaggccaagggcecagecccgegagectcaagtgtataccetgeccecttgeea

ggaagagatgaccaagaaccaggtgtceetgtggtgtetegtgaaaggettctacececag

cgacattgccgtggaatgggagagcaacggecageccgagaacaactacaagaccace
ccecctgtgetggacagegacggctcattettcetgtactccaagetgacegtggacaaga
geeggtggeaggaaggeaacgtgttcagetgetcegtgatgecacgaggecctgeacaac
cactacacccagaagtccctgtctetgtecctgggcaag

Light chain A

Tacatccacgtgacccagagccccageagectgteegtgtecatcggegacagagtgac
catcaactgccagacctctcagggegtgggcagegacctgeactggtatcagcacaage
ctggcagagcecccaagetgetgatccaccacacaageagegtggaagatggegtecc
cagcagattttccggcageggettccacaccagettcaacctgaccatcagegatetgcag
gccgacgacattgecacctactattgtcaggtgetgeagttettcggcagaggeageagac
tgcacatcaagegtacggtggeegetecccagegtgtteatcttcccacctagegacgage
agctgaagtccggeacagectetgtegtgtgectgetgaacaacttctacceccgegagg
ccaaagtgcagtggaaggtggacaacgccctgeagageggeaacagecaggaaageg
tgaccgagcaggacagcaaggactcecacctacagectgageageaccctgacactgag
caaggccgactacgagaagcacaaggtgtacgectgegaagtgacccaccagggectg
tctagccccgtgaccaagagettcaaccggggcgagtgt

SEQ
NO: 315

ID

Heavy chain B

caggtgcagcetgeaggaatctggecctggectegtgaagectagecagaceetgagect
gacctgtaccgtgtecggettcagectgagegactacggegtgcactgggtgcgecage
cacctggaaaaggcctggaatggetgggegtgatctgggetggeggaggeaccaacta
caaccccagcctgaagtccagaaagaccatcagcaaggacaccageaagaaccaggtg
tccctgaagetgageagegtgacageecgecgataccgecgtgtactactgegecagaga
caagggctacagctactactacagcatggactactggggccagggcaccaccgtgaccg
tgtcatcctctcaggtgcagetggtggaatetggeggcggagtggtgcagectggeagaa
gcctgagactgagetgtgccgecageggetteaccttcaccaaggectggatgeactggg
tgcgeecaggeecctggaaageagetggaatgggtggeccagatcaaggacaagageaa
cagctacgccacctactacgccgacagegtgaagggccggttcaccatcagecgggac
gacagcaagaacaccctgtacctgcagatgaacagectgegggecgaggacaccgecg
tgtactactgtcggggcgtgtactatgeeetgagececttcgattactggggecagggaac
cctegtgaccgtgtetagtcggaccgettcgaccaagggeccatcggtgttcectetggee
ccttgcagcagaagcaccagegaatctacagecgecctgggetgectegtgaaggacta
ctttcccgageecgtgacegtgteetggaactetggegetetgacaagecggegtgcacac
ctttccagecgtgetccagageageggectgtactctetgageagegtegtgacagtgece
agcagcagcctgggeaccaagacctacacctgtaacgtggaccacaagececageaaca
ccaaggtggacaagcgggtggaatctaagtacggecctecetgecectecttgeccageee
ctgaatttctgggecggaccctecgtgttcetgticcccccaaageccaaggacaccetgat
gatcagccggacceeccgaagtgaccetgegtggtggtggatgtgtcccaggaagatcecg
aggtgcagttcaattggtacgtggacggegtggaagtgcacaacgccaagaccaagecc
agagaggaacagttcaacagcacctaccgggtggtgteegtgetgacegtgctgeacca
ggactggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggectgeccage
tccatcgagaaaaccatcagcaaggccaagggecagecccgegagectcaagtgtgtac
cctgeeeectagccaggaagagatgaccaagaaccaggtgteectgagetgtgccgtga
aaggcttctaccccagegacattgeegtggaatgggagageaacggecageccgagaa
caactacaagaccaccccccctgtgetggacagegacggctcattettcctggtgtccaag
ctgaccgtggacaagagccggtggeaggaaggeaacgtgttcagetgetecgtgatgea

SEQ
NO: 316

ID

241




cgaggccctgeacaaccactacacccagaagtecctgtctetgtecetgggeaag

Light chain B

gacatcgtgatgacccagacccccctgagectgagegtgacacctggacagectgecag
catcagctgcaagagcagccagagectggtgcacaacaacgecaacacctacctgaget
ggtatctgecagaageecggecagageccccagteectgatctacaaggtgtccaacagat
tcagcggegtgcccgacagattctccggeageggcetctggeaccgacttcaccctgaag
atcagccgggtggaagecgaggacgtgggegtgtactattgtggccagggeacceagta
ccecettcacctttggecageggeaccaaggtggaaatcaagggecageccaaggecgee
cccgacatcgtgetgacacagagecctgetageetggecgtgtetectggacagaggge
caccatcacctgtagagccagcgagagegtggaatattacgtgaccagectgatgcagtg
gtatcagcagaagcccggecagecccccaagetgetgattttcgecgecageaacgtgg
aaagcggcgtgccagecagattttccggeageggcetetggeaccgacttcaccetgacca
tcaaccccgtggaagccaacgacgtggecaactactactgecagecagagecggaaggt
gccctacacctttggecagggeaccaagetggaaatcaagaccaagggecccagecgta
cggtggccgetcccagegtgttcatcttceccacctagegacgageagetgaagtceggea
cagcctctgtecgtgtgcctgetgaacaacttctacccecgegaggecaaagtgeagtgga
aggtggacaacgccctgecagageggcaacagecaggaaagegtgaccgageaggac
agcaaggactccacctacagcctgagecageaccetgacactgageaaggecgactacg
agaagcacaaggtgtacgcctgcgaagtgacccaccagggectgtctageceegtgace

aagagcttcaaccggggcgagtgt

SEQ ID

NO: 317

Binding Protein 34

Amino Acid Sequences

Heavy chain A

Qvhltgsgpevrkpgtsvkvsckapgntlktydlhwvrsvpgqglqwmgwisheg

dkkviverfkakvtidwdrstntaylqlsgltsgdtavyycakgskhrlrdyalydddga
Inwavdvdylsnlefwgqgtavtvssastkgpsviplapcsrstsestaalgclvkdyfp
epvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtktytcnvdhkpsntkv

dkrveskygppcppcpapeflggpsvilfppkpkdtlmisrtpevtcvvvdvsqedpe
vqfnwyvdgvevhnaktkpreeqfnstyrvvsvltvlhgdwingkeykckvsnkgl

pssiektiskakgqprepqvytlppcqeemtknqvslwclvkgfypsdiavewesng

gpennykttppvldsdgsfflyskltvdksrwgegnvfscsvmhealhnhytgkslsls
lgk

SEQ
NO:318

ID

Light chain A

Dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassras
gvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikrtvaapsv

fifppsdeqglksgtasvvcllnnfypreakvgwkvdnalgsgnsqesvteqdskdstys
Isstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID

NO: 319

Heavy chain B

Qvqlvgsgaevvkpgasvkvsckasgytftsyyihwvrqapgqglewigsiy
pgnvninyagkfqgratltvdtsistaymelsrlrsddtavyyctrshygldwnf
dvwgkgttvtvsssqvqlvesgggvvqpgrslrlscaasgftftkawmhwvrq
apgkqlewvaqikdksnsyatyyadsvkgrftisrddskntlylgmnslraedt
avyycrgvyyalspfdywgqgtlvtvssrtastkgpsviplapcsrstsestaalg
clvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtktyt
cnvdhkpsntkvdkrveskygppcppcepapeflggpsvilfppkpkdtlmis
rtpevtcvvvdvsgedpevgfnwyvdgvevhnaktkpreeqfnstyrvvsvit
vlhgdwingkeykckvsnkglpssiektiskakgqprepqvctlppsqeemt
knqvslscavkgfypsdiavewesngqpennykttppvldsdgsfflvskltv
dksrwgegnvfscsvmhealhnhytqgkslslslgk

SEQ
NO: 320

ID

Light chain B

Divmtqtplslsvtpgqpasisckssgslvhnnantylswylgkpgqspgsliykvsnr
fsgvpdrfsgsgsgtdftlkisrveaedvgvyycgqgtgypftfgsgtkveikgqpkaap
digmtqgspsslsasvgdrvtitcqasgniyvwlnwyqqgkpgkapklliykasnlhtgv

psrfsgsgsgtdftltisslgpediatyycqqgqtypytfgqgtkleiktkgpsrtvaapsvf
ifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstysl
sstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID

NO: 321

Binding Protein 34

Nucleotide Sequences

Heavy chain A

caggtgcacctgacacagagcggacccgaagtgcggaageetggeacctetgtgaagg
tgtcctgcaaggeccctggeaacaccetgaaaacctacgacctgeactgggtgegeage

SEQ
NO: 322

ID

242




gtgccaggacagggactgeagtggatgggctggatcageccacgagggegacaagaaa
gtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaageaccaacac

cgcctacctgeagetgageggectgacctetggegatacecgecgtgtactactgegecaa
gggcagcaageaccggetgagagactacgecctgtacgacgatgacggegecctgaac
tgggeegtggatgtggactacctgageaacctggaattetggggccagggcacagecgt

gaccgtgtcatctgcttcgaccaagggececcteggtgttceetctggececttgcageaga
agcaccagcgaatctacagcegecctgggetgectegtgaaggactactttcccgageec
gtgaccgtgtcetggaactctggegetetgacaageggegtgcacacctttccagecgtg

ctccagagcageggectgtactctetgagcagegtegtgacagtgeccageageagect

gggceaccaagacctacacctgtaacgtggaccacaageeccageaacaccaaggtggac
aagcgggtggaatctaagtacggecctecetgecctecttgeccagecectgaatttetgg

gcggaccceteegtgttectgttccccccaaageccaaggacacecetgatgatcagecgga
ccccecgaagtgacctgegtggtggtggatgtgteccaggaagatccegaggtgeagttca
attggtacgtggacggcgtggaagtgcacaacgccaagaccaageeccagagaggaaca
gttcaacagcacctaccgggtggtgteecgtgctgacegtgetgeaccaggactggetgaa
cggcaaagagtacaagtgcaaggtgtccaacaagggectgeccagetecatcgagaaa

accatcagcaaggccaagggecagecccgegagectcaagtgtataccetgeccecttg
ccaggaagagatgaccaagaaccaggtgtceetgtggtgtetcgtgaaaggcttctacee

cagcgacattgcegtggaatgggagagcaacggecageccgagaacaactacaagace
accccecctgtgetggacagegacggcetcattettcetgtactccaagetgaccgtggaca
agagccggtggcaggaaggcaacgtgttcagetgctcegtgatgeacgaggecctgeac
aaccactacacccagaagtccctgtctetgtecctgggcaag

Light chain A

gacttcgtgctgacccagagecctcacagectgagegtgacacctggegagagegecag
catcagctgcaagagcagecactcectgatccacggegaccggaacaactacetggett
ggtacgtgcagaagececcggeagatceeeccagetgetgatctacctggecageageaga
gccageggegtgeccgatagattttctggcageggeagegacaaggacttcaccetgaa
gatcagccgggtggaaaccgaggacgtgggeacctactactgtatgcagggecagagag
agcccctggacctttggecagggeaccaaggtggacatcaagegtacggtggecgetee
cagcgtgttcatcttcccacctagcgacgageagetgaagtccggeacagectetgtegtg
tgcetgetgaacaacttctacccecgegaggecaaagtgeagtggaaggtggacaacge
cctgcagageggeaacagecaggaaagegtgaccgageaggacageaaggactecac
ctacagcctgagcagceaccctgacactgagecaaggecgactacgagaagecacaaggtg
tacgcctgcgaagtgacccaccagggectgtetageceegtgaccaagagettcaacceg

gggegagtgt

SEQ
NO: 323

ID

Heavy chain B

caggtgcagetggtgcagtetggegecgaggtegtgaaacctggegectctgtgaaggt
gtcctgcaaggecageggctacacctttaccagetactacatcecactgggtgcgeecagge
ccctggacagggactggaatggatcggeageatctacceccggeaacgtgaacaccaact
acgcccagaagttccagggeagagecaccctgaccgtggacaccageatcagecaccge
ctacatggaactgagccggctgagaagegacgacaccgecgtgtactactgcaceceggt
cccactacggectggattggaacttcgacgtgtggggcaagggcaccaccgtgacagtg
tctagcagccaggtgecagetggtggaatetggeggeggagtggtgcagectggeagaa
gectgagactgagetgtgccgecageggcetteaccttcaccaaggectggatgeactggg
tgcgecaggeccctggaaageagetggaatgggtggeccagatcaaggacaagageaa
cagctacgccacctactacgccgacagegtgaagggecggttcaccatcagecgggac
gacagcaagaacaccctgtacctgcagatgaacagectgegggecgaggacaccgecg
tgtactactgtcggggcgtgtactatgeecctgagececcttcgattactggggecagggaac
cctegtgaccgtgtetagtcggaccgecageacaaagggeccateggtgtteectetgge
cccttgecagecagaageaccagegaatctacagecgecctgggetgectegtgaaggact
actttcccgageccgtgaccgtgtectggaactetggegetctgacaageggegtgeaca
cctttccagecgtgctccagagecageggectgtactetetgageagegtegtgacagtgee
cagcagcagcctgggeaccaagacctacacctgtaacgtggaccacaageeccageaac
accaaggtggacaagcgggtggaatctaagtacggecctceetgeectecettgeccagee
cctgaatttctgggeggaccetecgtgttectgttccccccaaageccaaggacaceetga
tgatcagccggacccccgaagtgacctgegtggteggtggatgtgtcccaggaagateee

SEQ
NO: 324

ID

243




gaggtgcagttcaattggtacgtggacggegtggaagtgcacaacgccaagaccaagee
cagagaggaacagttcaacagcacctaccgggtggtetecgtgetgacegtgetgeacc

aggactggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggectgeececag

ctccatcgagaaaaccatcagcaaggccaagggecageecececgegagectcaagtgtgta
ccetgecccctagecaggaagagatgaccaagaaccaggtgteectgagetgtgccgtg

aaaggcttctaccccagegacattgecgtggaatgggagageaacggecageccgaga

acaactacaagaccaccccccctgtgetggacagecgacggetcattettcetggtgtecaa
gctgaccgtggacaagageeggtggcaggaaggeaacgtgttcagetgetecgtgatge
acgaggccctgcacaaccactacacccagaagtecctgtctetgtcectgggeaag

Light chain B

gacatcgtgatgacccagaccccectgagectgagegtgacacctggacagectgecag
catcagctgcaagagcagccagagectggtgcacaacaacgecaacacctacctgaget
ggtatctgcagaagececggecagageccecagteectgatctacaaggtgtccaacagat
tcagcggcegtgccegacagattctccggeageggetetggeaccgacttcacectgaag
atcagccgggtggaagecgaggacgtgggcgtgtactattgtggecagggeacceagta
ccectteacctttggeageggeaccaaggtggaaatcaagggecageccaaggecgec
cccgacatccagatgacccagagecceageagectgtetgecagegtgggegacagag
tgaccatcacctgtcaggccagecagaacatctacgtgtggctgaactggtatcagecaga
agcccggeaaggeccccaagetgctgatctacaaggecageaacctgeacaceggegt
gcccageagattttetggeageggetecggeaccgacttcacectgacaatcagetecctg
cagcccgaggacattgecacctactactgeccagecagggecagacctacecctacaccttt
ggccagggceaccaagetggaaatcaagaccaagggecccagecgtacggtggecget
cccagegtgttcatcttcccacctagcgacgageagetgaagtceggeacagectetgte
gtgtgcctgctgaacaacttctaccccegegaggecaaagtgeagtggaaggtggacaa
cgcectgecagageggeaacagecaggaaagegtgaccgageaggacageaaggactc
cacctacagcctgageageaccectgacactgagcaaggecgactacgagaageacaag
gtgtacgcctgegaagtgaccecaccagggectgtetageceegtgaccaagagettcaac

cggggcgagtgt

Binding Protein 35

Amino Acid Sequences

Heavy chain A

Qvhltgsgpevrkpgtsvkvsckapgntlktydlhwvrsvpgqglqwmgwisheg

dkkviverfkakvtidwdrstntaylqlsgltsgdtavyycakgskhrlrdyalydddga
Inwavdvdylsnlefwgqgtavtvssastkgpsviplapcsrstsestaalgclvkdyfp
epvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtktytcnvdhkpsntkv

dkrveskygppcppcpapeflggpsvilfppkpkdtlmisrtpevtcvvvdvsgedpe
vqfnwyvdgvevhnaktkpreeqfnstyrvvsvltvlhgdwingkeykckvsnkgl

pssiektiskakgqprepqvytlppcqeemtknqvslwclvkgfypsdiavewesng

gpennykttppvldsdgsfflyskltvdksrwqgegnvfscsvmhealhnhytgkslsls
lgk

Light chain A

Dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassras
gvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikrtvaapsv
fifppsdeqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteqdskdstys
Isstltlskadyekhkvyacevthqglsspvtksfnrgec

Heavy chain B

Qvqlgesgpglvkpsqtlsltctvsgfslsdygvhwvrgppgkglewlgviwa
ggetnynpslksrktiskdtsknqvslklssvtaadtavyycardkgysyyysm
dywgqgttvtvsssqvqlvesgggvvqgpgrslrlscaasgftftkawmhwvrq
apgkqlewvagikdksnsyatyyadsvkgrftisrddskntlylgmnslraedt
avyycrgvyyalspfdywgqgtlvtvssrtastkgpsviplapcsrstsestaalg
clvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtktyt
cnvdhkpsntkvdkrveskygppcppcpapeflggpsvilfppkpkdtlmis
rtpevtcvvvdvsgedpevgfnwyvdgvevhnaktkpreeqfnstyrvvsvit
vlhgdwlngkeykckvsnkglpssiektiskakgqprepqvctlppsqeemt
knqgvslscavkgfypsdiavewesngqpennykttppvldsdgsfflvskity
dksrwgegnvfscsvmhealhnhytgkslslslgk

Light chain B

Divmtqtplslsvtpgqpasisckssqslvhnnantylswylgkpgqspgsliykvsnr

SEQ ID
NO: 325
SEQ ID
NO: 326
SEQ ID
NO:327
SEQ ID
NO: 328
SEQ ID

244




fsgvpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveikgqpkaa
pdivltgspaslavspggratitcrasesveyyvtsimqwyqqgkpgqppkllifaasnv
esgvparfsgsgsgtdftltinpveandvanyycqqsrkvpytfgqgtkleiktkgpsrt
vaapsvfifppsdeqlksgtasvvclinnfypreakvqwkvdnalgsgnsqesvteqd
skdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

NO: 329

Binding Protein 35

Nucleotide Sequences

Heavy chain A

caggtgcacctgacacagagcggacccgaagtgcggaageetggeacctetgtgaagg
tgtcctgecaaggeccctggeaacaccetgaaaacctacgacctgeactgggtgegeage

gtgccaggacagggactgeagtggatgggctggatcageccacgagggegacaagaaa
gtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaageaccaacac
cgcctacctgeagetgageggectgacctetggegatacecgecgtgtactactgegecaa
gggcagcaageaccggetgagagactacgeectgtacgacgatgacggegecctgaac
tgggcegtggatgtggactacctgageaacctggaattetggggccagggcacagecgt

gaccgtgtcatctgettcgaccaagggeeccteggtgttceetctggececttgcageaga
agcaccagcgaatctacagcegecctgggetgectegtgaaggactactttcccgageec
gtgaccgtgtcetggaactctggegetctgacaageggegtgcacacctttccagecgtg

ctccagagcageggecetgtactctetgagcagegtegtgacagtgeccageageagect

gggceaccaagacctacacctgtaacgtggaccacaageeccageaacaccaaggtggac
aagcgggtggaatctaagtacggecctecctgecctecttgeccagecectgaatttetgg

gcggacceteegtgttectgttccceccaaageccaaggacacecetgatgatcagecgga
ccccecgaagtgacctgegtggtggtggatgtgteccaggaagatccegaggtgeagttca
attggtacgtggacggcgtggaagtgcacaacgccaagaccaageccagagaggaaca
gttcaacagcacctaccgggtggtgteecgtgctgacegtgetgeaccaggactggetgaa
cggcaaagagtacaagtgcaaggtgtccaacaagggectgeccagetecatcgagaaa

accatcagcaaggccaagggecagecccgegagectcaagtgtataccetgeccecttg
ccaggaagagatgaccaagaaccaggtgtceetgtggtgtetcgtgaaaggcttctacee

cagcgacattgcegtggaatgggagagcaacggecageecgagaacaactacaagace
accccecctgtgetggacagegacggcetcattettcetgtactccaagetgaccgtggaca
agagccggtggcaggaaggcaacgtgttcagetgctcegtgatgeacgaggecctgeac
aaccactacacccagaagtccctgtctetgteectgggcaag

SEQ
NO: 330

ID

Light chain A

gacttcgtgetgacccagageccteacagectgagegtgacacctggegagagegecag
catcagctgcaagagcagcecactccectgatccacggegaccggaacaactacctggctt
ggtacgtgcagaageccggeagatceccecagetgetgatetacctggecageageaga
gccageggegtgeccgatagattttctggeageggeagegacaaggacttcaccctgaa
gatcagccgggtggaaaccgaggacgtgggeacctactactgtatgecagggeagagag
agcccctggacctttggecagggeaccaaggtggacatcaagegtacggtggeegetee
cagcgtgttcatcttcccacctagegacgageagetgaagtecggeacagectetgtegtg
tgcctgetgaacaacttctacccecgegaggecaaagtgcagtggaaggtggacaacge
cctgcagagcggeaacagecaggaaagegtgaccgageaggacageaaggactecac
ctacagcctgagcagcaccctgacactgageaaggecgactacgagaageacaaggtg
tacgcctgegaagtgacccaccagggectgtetageceecgtgaccaagagcettcaaceg

gggegagtgt

SEQ
NO: 331

ID

Heavy chain B

caggtgcagctgeaggaatctggecctggectegtgaagectagecagaccetgagect
gacctgtaccgtgtccggettcagectgagegactacggegtgeactgggtgcgecage
cacctggaaaaggcctggaatggetgggegtgatctgggetggcggaggeaccaacta
caaccccagcctgaagtccagaaagaccatcagcaaggacaccageaagaaccaggtg
tccctgaagetgageagegtgacageecgecgataccgecgtgtactactgcgecagaga
caagggctacagctactactacagcatggactactggggccagggcaccaccgtgaccg
tgtcatcctctcaggtgcagetggtggaatetggeggcggagtggtgcagectggeagaa
gcctgagactgagetgtgccgecageggcettecaccttcaccaaggectggatgeactggg
tgcgecaggeccctggaaageagetggaatgggtggeccagatcaaggacaagageaa
cagctacgccacctactacgccgacagegtgaagggecggttcaccatcagecgggac
gacagcaagaacaccctgtacctgcagatgaacagectgegggccgaggacaccgecg
tgtactactgtcggggcgtgtactatgeectgagececcttcgattactggggecagggaac

SEQ
NO: 332

ID

245




cctegtgaccgtgtctagtcggaccgettcgaccaagggeccateggtgttecetetggee
ccttgcagcagaageaccagegaatctacagecgeectgggetgectegtgaaggacta

ctttcccgageecgtgacegtgtectggaactctggegetctgacaageggegtgcacac

ctttccagcegtgetecagageageggectgtactctetgageagegtegtgacagtgeec
agcagcagcctgggeaccaagacctacacctgtaacgtggaccacaageccageaaca
ccaaggtggacaagecgggtggaatctaagtacggeccteectgecectecttgeccageec
ctgaatttctgggcggaccctecgtgttectgttceccccaaageccaaggacacccetgat

gatcagccggacceccgaagtgacctgegtggtggtggatgtgtcccaggaagateecg
aggtgcagttcaattggtacgtggacggegtggaagtgcacaacgeccaagaccaagece
agagaggaacagttcaacagcacctaccgggtggtgtcegtgctgacegtgetgeacca

ggactggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggecetgeccage
tccatcgagaaaaccatcagcaaggecaagggecagececcgegagectcaagtgtgtac
cctgeccectageccaggaagagatgaccaagaaccaggtgteeetgagetgtgecgtga
aaggcttctaccccagegacattgecgtggaatgggagageaacggecageecgagaa
caactacaagaccaccccccctgtgetggacagegacggctcattettcetggtgtccaag
ctgaccgtggacaagagecggtggcaggaaggcaacgtgttcagetgcteegtgatgea
cgaggccctgeacaaccactacacccagaagtecctgtctetgtecetgggeaag

Light chain B

gacatcgtgatgacccagaccccectgagectgagegtgacacctggacagectgecag
catcagctgcaagagcagccagagectggtgcacaacaacgecaacacctacctgaget
ggtatctgcagaagececggecagageccecagteectgatctacaaggtgtccaacagat
tcagcggcegtgccegacagattctccggeageggctetggeaccgacttcacectgaag
atcagccgggtggaagecgaggacgtgggcgtgtactattgtggeccagggeacceagta
ccecttecacctttggeageggeaccaaggtggaaatcaagggecageccaaggecgec
cccgacatcgtgetgacacagagecectgetageetggeegtgtetectggacagaggge
caccatcacctgtagagccagegagagegtggaatattacgtgaccagecetgatgeagtg
gtatcagcagaagcccggecageeccccaagetgetgattttcgecgecageaacgtgg
aaagcggegtgecagecagattttccggeageggetetggeaccgacttcacectgacca
tcaacccegtggaagecaacgacgtggccaactactactgeccagecagageecggaaggt
gccctacacctttggecagggeaccaagetggaaatcaagaccaagggecceageegta
cggtggccgetccecagegtgtteatcttcccacctagegacgageagetgaagteeggea
cagcctctgtegtgtgcctgetgaacaacttctacceccgegaggecaaagtgeagtgga
aggtggacaacgccctgecagageggeaacagecaggaaagegtgaccgageaggac
agcaaggactccacctacagcctgagcageacccetgacactgagecaaggecgactacg
agaagcacaaggtgtacgcctgcgaagtgacccaccagggectgtctageccegtgace

aagagcttcaaccggggegagtgt

SEQ ID
NO: 333

Binding Protein 36

Amino Acid Sequences

Heavy chain A

Qvqlvgsgggmkkpgesmriscrasgyefidctinwirlapgkrpewmgwlkprg

gavnyarplqgrvtmtrdvysdtaflelrsltvddtavyfctrgkncdynwdfehwgrg
tpvivssastkgpsvfplapcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfp
avlgssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpape
flggpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevqfnwyvdgvevhnaktk
preeqfnstyrvvsvltvlhgdwlngkeykckvsnkglpssiektiskakgqprepqv

ytlppcqeemtknqvslwclvkgfypsdiavewesnggpennykttppvldsdgsff
lyskltvdksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ ID
NO: 334

Light chain A

Eivltgspgtlslspgetaiiscrtsqygslawyqqrpgqaprlviysgstraagipdrfsg
srwgpdynltisnlesgdfgvyycqqyeffgqgtkvqvdikrtvaapsvfifppsdeql
ksgtasvvcllnnfypreakvqwkvdnalgsgnsgesvteqdskdstyslsstltlskad
yekhkvyacevthqglsspvtksfnrgec

SEQ ID
NO: 335

Heavy chain B

Qvqlvgsgaevvkpgasvkvsckasgytftsyyihwvrqapgqglewigsiy
pgnvninyaqgkfqgratltvdtsistaymelsrirsddtavyyctrshygldwnf
dvwgkgttvtvsssqvqlvesgggvvqpgrslrlscaasgftftkawmhwvrq
apgkqlewvagqikdksnsyatyyadsvkgrftisrddskntlylgmnslraedt
avyycrgvyyalspfdyw gqgtlvtvssrtastkgpsviplapcsrstsestaalg

SEQ ID
NO: 336

246




clvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtktyt
cnvdhkpsntkvdkrveskygppcppcpapeflggpsvilfppkpkdtlmis
rtpevtcvvvdvsqgedpevqfnwyvdgvevhnaktkpreeqfnstyrvvsvl
tvlhgdwingkeykckvsnkglpssiektiskakgqprepgvctlppsgeemt
knqvslscavkgfypsdiavewesngqpennykttppvldsdgsfflvskltv

dksrwgegnvfscsvmhealhnhytqgkslslslgk

Light chain B

Divmtqtplslsvtpgqpasisckssgslvhnnantylswylgkpgqspgsliykvsn
rfsgvpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveikgqpkaa
pdigmtgspsslsasvgdrvtitcqasgniyvwinwyqqkpgkapklliykasnlhtg
vpsrfsgsgsgtdftltisslgpediatyycqqgqtypytfgqgtkleiktkgpsrtvaaps

vfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdst

yslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 337

ID

Binding Protein 36

Nucleotide Sequences

Heavy chain A

caggtgcagetggtgcagtetggeggecagatgaagaaacceggegagageatgegga
tcagctgcagageccageggctacgagttcatcgactgecaccetgaactggatcagactgg
cccctggeaageggectgagtggatgggatggctgaagectagaggeggageegtgaa
ctacgccagacctctgcagggeagagtgaccatgacccgggacgtgtacagecgataccg
ccttcetggaactgeggagectgaccgtggatgatacegeegtgtacttctgecaceccggg
gcaagaactgcgactacaactgggacttcgageactggggcagaggeaccectgtgatc
gtgtcaagegegtcgaccaagggecccteggtgttecctetggecccettgecageagaage
accagcgaatctacagecegeectgggetgectcgtgaaggactactttccecgageeegtg
accgtgtcctggaactctggegetetgacaageggegtgcacacctttccageegtgetee
agagcagcggectgtactctetgageagegtegtgacagtgeccageageageetgggc
accaagacctacacctgtaacgtggaccacaagcccagcaacaccaaggtggacaage
gggtggaatctaagtacggcccteectgeectecttgeccageecectgaatttetgggegg
accctecgtgttectgttceccccaaageccaaggacacccetgatgatcageeggaccecee
cgaagtgacctgcgtggtggtogatgtgtcccaggaagatccecgaggtgcagttcaattg
gtacgtggacggegtggaagtgcacaacgccaagaccaageeccagagaggaacagttc
aacagcacctaccgggtggtatecgtgetgacegtgctgcaccaggactggetgaacgg
caaagagtacaagtgcaaggtgtccaacaagggectgeccagetccatcgagaaaacca
tcagcaaggccaagggecageccegegagectcaagtgtatacectgeceecttgecag
gaagagatgaccaagaaccaggtgtccctgtggtgtetcgtgaaaggcttctacccecage
gacattgccgtggaatgggagagecaacggecageccgagaacaactacaagaccacce
cceetgtgetggacagegacggcteattettcetgtactccaagetgacegtggacaagag
ccggtggcaggaaggcaacgtgttcagetgetcegtgatgcacgaggecctgeacaace
actacacccagaagtccctgtctctgtccctgggeaag

SEQ
NO: 338

ID

Light chain A

Gagatcgtgctgacacagageectggeaccetgagectgtctccaggegagacagecat
catcagctgcecggacaagecagtacggeagectggectggtatcagcagaggeetgga

caggccecccagactcgtgatctacageggeageacaagagecgecggaatececgata

gattcagcggctccagatggggecctgactacaacctgaccatcageaacctggaaage

ggcgacttcggegtgtactactgeccageagtacgagttcttcggecagggeaccaaggtg
caggtggacatcaagcgtacggtggecgceteccagegtgttcatcttcecacctagegac

gagcagctgaagtccggeacagectetgtegtgtgectgetgaacaacttctacceccge

gaggccaaagtgcagtggaaggtggacaacgeectgcagageggcaacageecaggaa
agcgtgaccgagcaggacagcaaggactceacctacagectgagcageaccetgacac
tgagcaaggccgactacgagaagcacaaggtgtacgectgegaagtgacccaccaggg
cctgtctagececgtgaccaagagcettcaaccggggcgagtgt

SEQ
NO: 339

ID

Heavy chain B

caggtgcagetggtgcagtctggegecgaggtegtgaaacctggegectetgtgaaggt

gtcctgeaaggecageggctacacctttaccagetactacatccactgggtgegecagge
ccctggacagggactggaatggatcggeageatctaccccggeaacgtgaacaccaact
acgcccagaagttccagggeagageceacectgacegtggacaccageatcageaccge
ctacatggaactgagccggctgagaagcgacgacaccgecgtgtactactgcaceeggt
cccactacggectggattggaacttcgacgtgtggggcaagggcaccaccgtgacagtg

SEQ
NO: 340

ID

247




tctagcagccaggtgecagetggtggaatetggeggeggagtggtgcagectggeagaa
gcctgagactgagetgtgccgecageggetteaccttcaccaaggectggatgeactggg
tgcgeecaggeecctggaaageagetggaatgggtggeccagatcaaggacaagageaa
cagctacgccacctactacgccgacagegtgaagggecggttcaccatcagecgggac
gacagcaagaacaccctgtacctgcagatgaacagectgegggecgaggacaccgecg
tgtactactgtcggggcgtgtactatgeecctgagececcttcgattactggggecagggaac
cctegtgacegtgtetagtcggacecgecageacaaagggeccateggtgttecctetgge
cccttgecagecagaageaccagegaatctacagecgecctgggetgectegtgaaggact
actttcccgageccgtgaccgtgtectggaactetggegetctgacaageggegtgeaca
cctttccagecgtgctccagagecageggectgtactetetgageagegtegtgacagtgee
cagcagcagcctgggeaccaagacctacacctgtaacgtggaccacaageeccageaac
accaaggtggacaagcgggtggaatctaagtacggecctcectgecectecttgeccagee
cctgaatttctgggeggacceteecgtgttectgttccccccaaageccaaggacaceetga
tgatcagccggaccccecgaagtgacetgegtggtegtggatgtgtcccaggaagateee
gaggtgcagttcaattggtacgtggacggegtggaagtgcacaacgecaagaccaagee
cagagaggaacagttcaacagcacctaccgggtggtetecgtgetgacegtgetgeacc
aggactggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggectgeececag
ctccatcgagaaaaccatcagcaaggecaagggecageecececgegagectcaagtgtgta
ccctgeeecctagecaggaagagatgaccaagaaccaggtgteectgagetgtgccgtg
aaaggcttctaccccagegacattgecgtggaatgggagageaacggecageccgaga
acaactacaagaccaccccccctgtgetggacagegacggcteattettcetggtgtecaa
gctgaccgtggacaagageecggtggcaggaaggeaacgtgticagetgetecgtgatge
acgaggccctgcacaaccactacacccagaagtecctgtctetgtcectgggeaag

Light chain B

gacatcgtgatgacccagaccccectgagectgagegtgacacctggacagectgecag
catcagctgcaagagcagccagagectggtgcacaacaacgecaacacctacctgaget
ggtatctgcagaagececggecagageccecagteectgatctacaaggtgtccaacagat
tcagcggcegtgccegacagattctccggeageggctetggeaccgacttcacectgaag
atcagccgggtggaagecgaggacgtgggcgtgtactattgtggecagggeacceagta
ccecttecacctttggeageggeaccaaggtggaaatcaagggecageccaaggecgec
cccgacatccagatgacccagageccecageagectgtetgecagegtgggegacagag
tgaccatcacctgtcaggccagecagaacatctacgtgtggctgaactggtatcagecaga
agcccggeaaggeccccaagetgetgatctacaaggecageaacctgcacaceggegt
gcccageagattttetggeageggetecggeaccgacttcacectgacaatcagetecctg
cagcccgaggacattgecacctactactgeccagecagggecagacctacecctacaccttt
ggccagggceaccaagetggaaatcaagaccaagggecccagecgtacggtggecget
cccagegtgttcatcttcccacctagcgacgageagetgaagtceggeacagectetgte
gtgtgectgctgaacaacttctaccccegegaggecaaagtgeagtggaaggtggacaa
cgcectgecagageggeaacagecaggaaagegtgaccgageaggacageaaggactc
cacctacagcctgageageaccctgacactgagcaaggecgactacgagaageacaag
gtgtacgcctgegaagtgaccecaccagggectgtetageceegtgaccaagagcettcaac

cggggcgagtgt

SEQ
NO: 341

ID

Binding Protein 37

Amino Acid Sequences

Heavy chain A

Qvqlvgsgggmkkpgesmriscrasgyefidctinwirlapgkrpewmgwlkprg

gavnyarplggrvtmtrdvysdtaflelrsltvddtavyfctrgkncdynwdfehwgrg
tpvivssastkgpsvfplapcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfp
avlgssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpape
flggpsvilfppkpkdtimisrtpevtcvvvdvsqedpevqfnwyvdgvevhnaktk
preeqfnstyrvvsvltvlhgdwlngkeykckvsnkglpssiektiskakgqprepqv

ytlppcqeemtknqvslwclvkgfypsdiavewesngqgpennykttppvldsdgsff
lyskltvdksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ
NO: 342

ID

Light chain A

Eivltgspgtlslspgetaiiscrtsqygslawyqqrpgqaprlviysgstraagipdrfsg
srwgpdynltisnlesgdfgvyycqqyeffgqgtkvqvdikrtvaapsvfifppsdeql
ksgtasvvcllnnfypreakvqwkvdnalgsgnsgesvteqdskdstyslsstltlskad
yekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 343

ID

248




Heavy chain B

Qvqlgesgpglvkpsqtlsltctvsgfslsdygvhwvrgppgkglewlgviwa
ggetnynpslksrktiskdtsknqvslklssvtaadtavyycardkgysyyysm
dywgqgttvtvsssqvqlvesgggvvqgpgrslrlscaasgftftkawmhwvrq
apgkqlewvagikdksnsyatyyadsvkgrftisrddskntlylgmnslraedt
avyycrgvyyalspfdywgqgtlvtvssrtastkgpsviplapcsrstsestaalg
clvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtktyt
cnvdhkpsntkvdkrveskygppcppcpapeflggpsvilfppkpkdtlmis
rtpevtcvvvdvsgedpevgfnwyvdgvevhnaktkpreeqfnstyrvvsvit
vlhgdwingkeykckvsnkglpssiektiskakgqprepqvctlppsqeemt
knqvslscavkgfypsdiavewesngqpennykttppvldsdgsfflvskltv
dksrwgegnvfscsvmhealhnhytqgkslslslgk

SEQ
NO:344

ID

Light chain B

Divmtqtplslsvtpgqgpasisckssqslvhnnantylswylgkpgqspgsliykvsnr
fsgvpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveikgqpkaa

pdivltgspaslavspggratitcrasesveyyvtsimqwyqqgkpgqppkllifaasnv

esgvparfsgsgsgtdftltinpveandvanyycqqsrkvpytfgqgtkleiktkgpsrt

vaapsvfifppsdeqlksgtasvvclinnfypreakvqwkvdnalgsgnsqesvteqd
skdstyslsstltlskadyekhkvyacevthgglsspvtksfnrgec

SEQ
NO: 345

ID

Binding Protein 37 Nucleotide Sequences

Heavy chain A

caggtgcagetggtgcagtctggeggccagatgaagaaacceggegagageatgegga
tcagctgeagagecageggctacgagttcatcgactgecacectgaactggatcagactgg
ccectggeaageggectgagtggatgggatggetgaagectagaggeggagecgtgaa
ctacgccagacctctgecagggeagagtgaccatgacccgggacgtgtacagegataceg
ccttectggaactgeggagectgacegtggatgataccgeegtgtacttctgcaceeggg
gcaagaactgcgactacaactgggacttcgageactggggcagaggceacccectgtgate
gtgtcaagegegtegaccaagggececcteggtgtteeetetggececttgcageagaage
accagcgaatctacagccgecectgggetgectcgtgaaggactactttcccgageeegtg
accgtgtectggaactetggegetctgacaageggegtgeacacctttccageegtgetee
agagcagcggcctgtactctctgagcagegtegtgacagtgeccageageageetggge
accaagacctacacctgtaacgtggaccacaagcccageaacaccaaggtggacaage
gggtggaatctaagtacggeectcectgecctecttgeeccageecectgaatttctgggegg
accctcegtgttectgttccecccaaageccaaggacaccectgatgatcagecggacecc
cgaagtgacctgcgtggtggtogatgtgtcccaggaagatcccgaggtgcagttcaattg
gtacgtggacggcgtggaagtgcacaacgccaagaccaageccagagaggaacagttc
aacagcacctaccgggtggtgtecgtgctgacegtgetgeaccaggactggctgaacgg
caaagagtacaagtgcaaggtgtccaacaagggcectgccecagetccatcgagaaaacca
tcagcaaggccaagggecageccegegagectcaagtgtatacectgeecccttgecag
gaagagatgaccaagaaccaggtgtcectgtggtgtctegtgaaaggcettctaccceage
gacattgccgtggaatgggagageaacggeecageccgagaacaactacaagaccacee
ccectgtgctggacagegacggeteattettectgtactccaagetgacegtggacaagag
ccggtggcaggaaggcaacgtgttcagetgcteegtgatgeacgaggececetgeacaacc
actacacccagaagtccetgtetctgtcectgggeaag

SEQ
NO: 346

ID

Light chain A

Gagatcgtgctgacacagagccctggeaccctgagectgtetccaggegagacagecat
catcagctgeecggacaagecagtacggeagectggectggtatcagcagaggectggac
aggcccccagactegtgatctacagecggeageacaagagecgecggaatcceegatag
attcagcggctccagatggggccctgactacaacctgaccatcageaacctggaaageg
gcgacttcggegtgtactactgeccageagtacgagttcttcggecagggeaccaaggtgc
aggtggacatcaagegtacggtggecgetceccagegtgttcatettcccacctagegacg
agcagctgaagtccggeacagectetgtecgtgtgectgetgaacaacttctaceccegega
ggccaaagtgcagtggaaggtggacaacgeectgecagageggeaacagecaggaaag
cgtgaccgagcaggacagcaaggactccacctacagectgageageaccctgacactg
agcaaggccgactacgagaagcacaaggtgtacgectgegaagtgacccaccagggcec
tgtctagececcgtgaccaagagcettcaaccggggegagtgt

SEQ
NO: 347

ID

Heavy chain B

caggtgcagctgeaggaatctggecctggectegtgaagectagecagaccetgagect

SEQ

ID

249




gacctgtaccgtgtecggettcagectgagegactacggegtgeactgggtgcgecagee
acctggaaaaggcctggaatggetgggcgtgatctgggctggeggaggcaccaactaca
accccagcctgaagtccagaaagaccatcagecaaggacaccagcaagaaccaggtgte
cctgaagctgagcagegtgacagecgecgataccgeegtgtactactgegecagagaca
agggctacagctactactacagcatggactactggggccagggcaccaccgtgacegtg
tcatcctctcaggtgeagetggtggaatctggeggeggagtggtgcageetggeagaage
ctgagactgagctgtgcegecageggcttcaccttcaccaaggectggatgcactgggtg
cgccaggeccctggaaageagetggaatgggtggcccagatcaaggacaagageaac
agctacgccacctactacgccgacagegtgaagggccggttcaccatcageegggacg
acagcaagaacaccctgtacctgcagatgaacagectgegggecgaggacaccgeegt
gtactactgtcggggcgtgtactatgeectgageeccttcgattactggggecagggaacc
ctcgtgaccgtgtctagtcggaccgettcgaccaagggcccatcggtgttcectetggece
cttgcagcagaagcaccagegaatctacageegeectgggetgectegtgaaggactact
ttcccgageccegtgacegtgtectggaactetggegetetgacaageggegtgeacacctt
tccagecgtgctccagageageggectgtactetctgagecagegtegtgacagtgececag
cagcagcctgggeaccaagacctacacctgtaacgtggaccacaageccageaacace
aaggtggacaagcgggtggaatctaagtacggecectecctgecctecttgeccageeect
gaatttctgggcggacccteegtgtteetgttccecccaaageccaaggacaccctgatga
tcagccggaccececcgaagtgacctgegtggtggtggatgtgtcccaggaagatcccgag
gtgcagttcaattggtacgtggacggegtggaagtgcacaacgecaagaccaageccag
agaggaacagttcaacagcacctaccgggtggtgtecgtgetgacegtgctgcaccagg
actggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggectgeccagetee
atcgagaaaaccatcagcaaggccaagggecagecccgegagectcaagtgtgtacect
gceccectagecaggaagagatgaccaagaaccaggtgtecctgagetgtgeecgtgaaag
gcttctaccccagegacattgeegtggaatgggagageaacggecageccgagaacaa
ctacaagaccaccccccctgtgetggacagegacggeteattettcetggtgtccaagetg
accgtggacaagagececggtggcaggaaggcaacgtgttcagetgetcegtgatgcacga
ggccectgeacaaccactacacccagaagtecctgtetctgtccetgggeaag

NO: 348

Light chain B

gacatcgtgatgacccagacccccctgagectgagegtgacacctggacagectgecag
catcagctgcaagagcagecagagectggtgcacaacaacgecaacacctacctgaget
ggtatctgecagaageecggecagageccccagteectgatctacaaggtgtccaacagat
tcagcggcegtgcccgacagattctccggeageggcetctggeaccgacttcaccctgaaga
tcagccgggtggaagecgaggacgtgggcgtgtactattgtggecagggeacccagtac
ccctteacctttggecageggeaccaaggtggaaatcaagggecageccaaggecgecce
cgacatcgtgctgacacagagecectgetagectggeegtgtetectggacagagggeea
ccatcacctgtagagccagcgagagegtggaatattacgtgaccagectgatgeagtggt
atcagcagaagcccggecageccceccaagetgetgattttcgecgecageaacgtggaa
agcggegtgccagecagattttccggeageggetetggeaccgacttcaccctgaccate
aaccccgtggaagccaacgacgtggecaactactactgecagcagagecggaaggtge
cctacacctttggccagggeaccaagetggaaatcaagaccaagggecccageegtacg
gtggcegcetcececagegtgttcatctteccacctagegacgageagetgaagteceggeaca
gectetgtegtgtgectgetgaacaacttctacccccgegaggecaaagtgcagtggaag
gtggacaacgccctgcagageggeaacagecaggaaagegtgaccgageaggacage
aaggactccacctacagcctgagecageaccctgacactgagecaaggecgactacgaga
agcacaaggtgtacgcctgcgaagtgacccaccagggectgtctageceegtgaccaag

agcttcaaccggggcgagtgt

SEQ
NO: 349

ID

Binding Protein 38 Amino Acid Sequences

Heavy chain A

Qvqlvgsgaevvkpgasvkvsckasgytftsyyihwvrqapgqglewigsiypgnv
ntnyagkfqgratltvdtsistaymelsrilrsddtavyyctrshygldwnfdvwgkgttv
tvssastkgpsviplapcsrstsestaalgelvkdyfpepvtvswnsgaltsgvhtfpavl
gssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpapeflg
gpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevgfnwyvdgvevhnaktkpre
eqfnstyrvvsvltvlhqdwlngkeykckvsnkglpssiektiskakggprepqvytlp
pcqeemtkngvslwelvkgfypsdiavewesnggpennykttppvldsdgsfflysk

SEQ
NO: 350

ID

250




Itvdksrwgegnvfscsvmhealhnhytgkslslslgk

Light chain A

Digmtgspsslsasvgdrvtitcqasqniyvwlnwyqqkpgkapklliykasnlhtgv
psrfsgsgsgtdftltisslgpediatyycqqgqtypytfgqgtkleikrtvaapsviifpps
deqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltl
skadyekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 351

ID

Heavy chain B

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewvgwikp
qygavnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygdssw
aldawgqgttvvvsasqvqlvesgggvvgpgrslrlscaasgftftkawmhw
vrqapgkqlewvaqgikdksnsyatyyadsvkgrftisrddskntlylgmnslra
edtavyycrgvyyalspfdywgqgtlvtvssrtastkgpsviplapcsrstsesta
algclvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvpssslgtk
tytcnvdhkpsntkvdkrveskygppcppcpapeflggpsvilfppkpkdtl
misrtpevtcvvvdvsqedpevgfnwyvdgvevhnaktkpreeqfnstyrvv
svltvlhgdwingkeykckvsnkglpssiektiskakgqprepqvctlppsgee
mtknqvslscavkgfypsdiavewesngqpennykttppvldsdgsfflvskl
tvdksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ
NO: 352

ID

Light chain B

Divmtqtplslsvtpgqgpasisckssqslvhnnantylswylgkpgqspgsliykvsnr
fsgvpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveikggpkaa

pyihvtgspsslsvsigdrvtineqtsqgvgsdlhwyghkpgrapkllihhtssvedgv

psrfsgsgthtsfnltisdlqaddiatyycqvlqffgrgsrlhiktkgpsrtvaapsvfifpp
sdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstlt
Iskadyekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 353

ID

Binding Protein 38 Nucleotide Sequences

Heavy chain A

caggtgcagetggtgcagtctggegecgaggtegtgaaacctggegectetgtgaaggt
gtcctgeaaggecageggctacacctttaccagetactacatccactgggtgegeecagge
ccctggacagggactggaatggatcggeageatctaccccggeaacgtgaacaccaact
acgcccagaagttccagggeagagecaccctgacegtggacaccageatcageaccge
ctacatggaactgagccggctgagaagegacgacaccgecgtgtactactgcaceeggt
cccactacggectggattggaacttcgacgtgtggggcaagggcaccaccgtgacagtgt
ctagcgegtcgaccaagggecccteggtgtteectetggececttgcageagaageacca
gcgaatctacagecgeecetgggcetgectegtgaaggactactttccegagecegtgaceg
tgtcctggaactetggegetctgacaageggegtgcacacctttccageegtgetecagag
cagcggecetgtactctetgageagegtegtgacagtgeccageageagectgggeacca
agacctacacctgtaacgtggaccacaagcccageaacaccaaggtggacaagegggt
ggaatctaagtacggccctceetgecctecttgecccagecectgaatttetgggeggacee
tcegtgtteetgttccceccaaageccaaggacaccecetgatgatcagecggacceecgaa
gtgacctgegtggtegtggatgtgtcccaggaagatcecegaggtgeagttcaattggtacg
tggacggegtggaagtgecacaacgecaagaccaageccagagaggaacagttcaacag
cacctaccgggtggtgtccgtgctgacegtgetgeaccaggactggetgaacggcaaag
agtacaagtgcaaggtgtccaacaagggcectgeccagetccatcgagaaaaccatcage
aaggccaagggecageeccgegagectcaagtgtataccetgeececttgecaggaaga
gatgaccaagaaccaggtgtccetgtggtgtctegtgaaaggettctaccccagegacatt
geegtggaatgggagageaacggecageccgagaacaactacaagaccaccccecct
gtectggacagegacggcteattcttectgtactccaagetgaccgtggacaagageeggt
ggcaggaaggcaacgtgttcagetgctcegtgatgecacgaggecctgeacaaccactac
acccagaagtccctgtctetgtcectgggeaag

SEQ
NO: 354

ID

Light chain A

Gacatccagatgacccagagccccageagectgtetgecagegtgggegacagagtga
ccatcacctgtcaggccagecagaacatctacgtgtggctgaactggtatcagcagaage
ccggeaaggeccecaagetgetgatctacaaggecageaacctgeacaccggegtece
cagcagattttctggcageggcetecggeaccgacttcaccetgacaatcageteectgeag
cccgaggacattgecacctactactgecageagggecagacctaccectacacctttgge
cagggcaccaagctggaaatcaagegtacggtggecgetcecagegtgttcatcettceca
cctagcgacgageagetgaagtccggeacagectetgtegtgtgectgetgaacaacttct

SEQ
NO: 355

ID

251




accccecgegaggecaaggtgcagtggaaggtggacaatgeectgcagageggeaaca
gccaggaaagegtgaccgageaggacageaaggactccacctacagectgageagea
ccctgaccctgagcaaggecgactacgagaageacaaggtgtacgectgegaagtgac
ccaccagggcctgtctageccecgtgaccaagagcettcaaccggggcgagtgt

Heavy chain B

agagcccacctggtgcagtctggecaccgecatgaagaaaccaggegectetgtgegggt
gtectgtcagacaageggctacaccttcaccgeccacatectgttetggttcecggeaggee

cctggeagaggactggaatgggtgggatggatcaageeccagtatggegeegtgaactt
cggecggaggcttccgggatagagtgaccetgaccegggacgtgtaccgegagategect
acatggacatccggggcectgaageccgatgacacecgecgtgtactactgegecagagac
agaagctacggcgacageagetgggctetggatgcttggggccagggeacaaccgtgg
tggtgtetgectctcaggtgeagetggtggaatetggeggeggagtggtgcagectggea
gaagcctgagactgagetgtgccgecageggettcaccttcaccaaggectggatgeact
gggtgegeecaggeccetggaaageagetggaatgggtggcccagatcaaggacaaga
gcaacagctacgccacctactacgeecgacagegtgaagggecggttcaccatcagecgg
gacgacagcaagaacaccctgtacctgcagatgaacagectgegggecgaggacaceg
ccgtgtactactgtcggggegtgtactatgeectgageccecttcgattactggggecaggg
aaccctegtgaccgtgtctagtcggaccgettcgaccaagggeccatcggtgttecctetg
gccecttgecageagaageaccagegaatctacagecgeectgggetgectcgtgaagga
ctactttcccgageccgtgaccgtgtectggaactetggegetetgacaageggegtgeac
acctttccagecgtgctccagagcageggcectgtactctetgageagegtegtgacagtge
ccagcagcagectgggeaccaagacctacacctgtaacgtggaccacaageeccageaa
caccaaggtggacaagcgggtggaatctaagtacggecectceetgecctecttgececage
ccctgaatttetgggeggacceteegtgttectgttccceccaaageccaaggacaccectg
atgatcagccggacccccgaagtgacctgegtggtggtggatgtgteccaggaagatece
gaggtgcagttcaattggtacgtggacggegtggaagtgcacaacgecaagaccaagee
cagagaggaacagttcaacagcacctaccgggtggtgtcegtgetgaccgtgctgcace
aggactggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggectgcceag
ctccatcgagaaaaccatcagcaaggecaagggecageccegegagectcaagtgtgta
ccctgeceectagecaggaagagatgaccaagaaccaggtgteectgagetgtgccgtg
aaaggcttctaccccagegacattgecgtggaatgggagageaacggecageccgaga
acaactacaagaccaccccccetgtgetggacagegacggctcattctteetggtgtecaa
gctgaccgtggacaagageeggtggeaggaaggcaacgtgttcagetgcteegtgatge
acgaggccctgcacaaccactacacccagaagtcectgtetctgtcectgggeaag

SEQ
NO: 356

ID

Light chain B

Gacatcgtgatgacccagacccecctgagectgagegtgacacctggacagectgeca
gcatcagctgcaagagcagccagagectggtgcacaacaacgecaacacctacctgag
ctggtatctgcagaageccggecagageccceagteectgatctacaaggtgtccaacag
attcagcggegtgeeccgacagattctccggeageggetetggeaccgacttcaceetgaa
gatcagccgggtggaagecgaggacgtgggcgtgtactattgtggecagggeacccagt
accccttcacctttggecageggcaccaaggtggaaatcaagggecageccaaggecgec
ccctacatccacgtgacccagagecccageagectgtecgtgtccatcggegacagagt
gaccatcaactgccagacctctcagggegtgggeagegacctgeactggtatcageaca
agcctggcagageccccaagetgetgatccaccacacaageagegtggaagatggegt
gcccagcagattttccggeageggcttccacaccagcttcaacctgaccatcagegatctg
caggccgacgacattgccacctactattgtcaggtgctgeagttcttcggecagaggeagea
gactgcacatcaagaccaagggcecccagecgtacggtggeegeteccagegtgttcatet
tcccacctagecgacgageagetgaagtecggeacagectetgtegtgtgectgetgaaca
acttctaccccecgegaggecaaagtgeagtggaaggtggacaacgecetgecagagegg
caacagccaggaaagcgtgaccgageaggacageaaggactccacctacagectgag
cagcaccctgacactgagcaaggccgactacgagaagcacaaggtgtacgectgegaa
gtgacccaccagggcectgtctageceegtgaccaagagettcaaccggggegagtgt

SEQ
NO: 357

ID

Binding Protein 39 Amino Acid Sequences

Heavy chain A

Qvqlvgsgaevvkpgasvkvsckasgytftsyyihwvrqapgqglewigsiypgnv
ntnyagkfqgratltvdtsistaymelsrilrsddtavyyctrshygldwnfdvwgkgttv
tvssastkgpsviplapcsrstsestaalgelvkdyfpepvtvswnsgaltsgvhtfpavl

SEQ
NO: 358

ID

252




gssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpapeflg
gpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevqfnwyvdgvevhnaktkpre
eqfnstyrvvsvltvlhgdwlngkeykckvsnkglpssiektiskakgqprepqvytlp
pcqeemtkngvslwclvkgfypsdiavewesnggpennykttppvldsdgsfflysk
ltvdksrwgegnvfscsvmhealhnhytgkslslslgk

Light chain A

Digmtgspsslsasvgdrvtitcqasqniyvwlnwyqqgkpgkapklliykasnlhtgv
psrfsgsgsgtdftltisslgpediatyycqqgqtypytfgqgtkleikrtvaapsviifpps
deqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltl
skadyekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 359

ID

Heavy chain B

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewvgwikp
qygavnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygdssw
aldawgqgttvvvsadkthtqvqlvesgggvvqpgrsirlscaasgftftkaw
mhwvrqapgkqlewvaqikdksnsyatyyadsvkgrftisrddskntlylqm
nslraedtavyycrgvyyalspfdywgqgtlvtvssdkthtastkgpsviplapc
srstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvt
vpssslgtktytcnvdhkpsntkvdkrveskygppcppepapeflggpsvilfp
pkpkdtlmisrtpevtcvvvdvsgedpevgfnwyvdgvevhnaktkpreeq
fnstyrvvsvltvlhgdwlngkeykckvsnkglpssiektiskakgqprepqvc
tlppsgeemtknqvslscavkgfypsdiavewesngqpennykttppvldsd
gsfflvskltvdksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ
NO: 360

ID

Light chain B

Divmtqtplslsvtpgqgpasisckssqslvhnnantylswylgkpgqspgsliykvsnr
fsgvpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveikdkthtyih
vtgspsslsvsigdrvtineqtsqgvgsdlhwyghkpgrapkllihhtssvedgvpsrfs
gsgthtsfnltisdlqaddiatyycqvlqffgrgsrlhikdkthtrtvaapsvfifppsdeql
ksgtasvvcllnnfypreakvqwkvdnalgsgnsgesvteqdskdstyslsstltlskad
yekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 361

ID

Binding Protein 39 Nucleotide Sequences

Heavy chain A

caggtgcagetggtgcagtetggegecgaggtegtgaaacctggegectctgtgaaggt
gtcctgcaaggecageggctacacctttaccagetactacatcecactgggtgcgeecagge
ccctggacagggactggaatggatcggeageatctacceccggeaacgtgaacaccaact
acgcccagaagttccagggeagagecaccctgaccgtggacaccageatcagecaccge
ctacatggaactgagccggctgagaagegacgacaccgeegtgtactactgcaceceggt
cccactacggectggattggaacttcgacgtgtggggcaagggeaccaccgtgacagtgt
ctagcgegtcgaccaagggecccteggtgttcectctggeeccttgcagecagaageacca
gcgaatctacageegecectgggetgectcgtgaaggactactttccecgageeegtgaceg
tgtcetggaactetggegetctgacaageggegtgeacacctttccageegtgctccagag
cagcggectgtactctctgagcagegtegtgacagtgeccageageagectgggeacca
agacctacacctgtaacgtggaccacaagcccagecaacaccaaggtggacaagegggt
ggaatctaagtacggecctcectgeccteettgeccageccctgaatttetgggeggaccee
tcegtgtteetgttceccccaaageccaaggacacccetgatgatcageeggaceceecgaa
gtgacctgegtggtggtggatgtgtcccaggaagatcccgaggtgcagttcaattggtacg
tggacggcgtggaagtgcacaacgecaagaccaageccagagaggaacagttcaacag
cacctaccgggtggtgtcegtgctgaccgtgetgecaccaggactggetgaacggeaaag
agtacaagtgcaaggtgtccaacaagggectgcccagetcecatcgagaaaaccatcage
aaggccaagggcecageccegegagectcaagtgtatacectgecceettgecaggaaga
gatgaccaagaaccaggtgtcectgtggtgtetegtgaaaggettctaccccagegacatt
gccgtggaatgggagageaacggecageccgagaacaactacaagaccaccccecct
gtgctggacagegacggeteattcttcetgtactccaagetgaccgtggacaagagecggt
ggcaggaaggceaacgtgttcagetgetecgtgatgecacgaggecctgeacaaccactac
acccagaagtccctgtctctgtccctgggeaag

SEQ
NO: 362

ID

Light chain A

gacatccagatgacccagagecccageagectgtetgeccagegtgggcgacagagtga
ccatcacctgtcaggccagecagaacatctacgtgtggctgaactggtatcagcagaage
ccggeaaggeccccaagetgetgatctacaaggecageaacctgeacaccggegtgcc

SEQ
NO: 363

ID

253




cagcagattttctggcageggcetecggeaccgacttcacectgacaatcagetecctgeag
cccgaggacattgeccacctactactgccagecagggecagacctaccectacacctttgge

cagggcaccaagctggaaatcaagegtacggtggecgetceccagegtgttcatettceea
cctagcgacgagcagcetgaagtccggeacagcectcetgtegtgtgeetgetgaacaacttct
acccccgegaggecaaggtgcagtggaaggtggacaatgeectgcagageggeaaca

gccaggaaagegtgaccgageaggacageaaggactceacctacagectgageagea

ccctgaccctgagecaaggecgactacgagaageacaaggtgtacgectgecgaagtgac

ccaccagggcctgtctagccecgtgaccaagagettcaaccggggegagtgt

Heavy chain B

agagcccacctggtgcagtctggeaccgecatgaagaaaccaggegectetgtgegggt
gtectgtcagacaageggetacaccttcaccgeccacatectgttetggttcecggeaggee

cctggeagaggactggaatgggtgggatggatcaageeccagtatggegeegtgaactt
cggcggaggcttecgggatagagtgaccetgaccegggacgtgtaccgegagategect
acatggacatccggggcectgaageccgatgacacecgecgtgtactactgegecagagac
agaagctacggcgacageagetgggctetggatgcttggggccagggeacaaccgtgg
tggtgtetgecgacaaaacccatacceaggtgecagetggtggaatetggeggeggagte
gtgcagectggeagaagectgagactgagetgtgecgecageggcttcaccttcaccaa
ggectggatgcactgggtgcgecaggecectggaaageagetggaatgggtggcceag
atcaaggacaagagcaacagctacgccacctactacgeegacagegtgaagggecggtt
caccatcagccgggacgacagcaagaacaccctgtacctgcagatgaacageetgegg
gcecgaggacaccgecegtgtactactgtcggggegtgtactatgeectgagececttcgatt
actggggccagggaaccctcgtgaccgtgtetagtgataagacccacaccgettcgacca
agggcccatcggtgttcectetggeeccttgecageagaageaccagegaatctacageeg
ccetgggctgectegtgaaggactactttcccgagecegtgaccgtgtectggaactetgg
cgctetgacaageggegtgeacacctttccagecgtgctccagageageggectgtacte
tctgagcagegtegtgacagtgcccageageagectgggeaccaagacctacacetgta
acgtggaccacaagcccageaacaccaaggtggacaagegggtggaatctaagtacgg
ccetceetgecctecttgeccageecctgaatttctgggeggaccctecgtgttectgtteec
cccaaagcccaaggacaccctgatgatcagecggaceccegaagtgacctgegtggte
gtggatgtgtcccaggaagatcccgaggtgcagttcaattggtacgtggacggegtggaa
gtgcacaacgccaagaccaageccagagaggaacagttcaacageacctaccgggteg
tgtccgtgctgacegtgetgeaccaggactggetgaacggcaaagagtacaagtgeaag
gtgtccaacaagggcectgeccagetecatcgagaaaaccatcagcaaggecaagggcc
agccccgegagectcaagtgtgtacectgececctagecaggaagagatgaccaagaac
caggtgtccetgagetgtgccgtgaaaggcttctaccecagegacattgeegtggaatgg
gagagcaacggcecageccgagaacaactacaagaccacceeccetgtgetggacageg
acggctcattcttectggtgtccaagetgaccgtggacaagageeggtggeaggaaggca
acgtgttcagetgetcegtgatgeacgaggecctgeacaaccactacacccagaagtece
tgtetctgtcectgggeaag

SEQ
NO: 364

ID

Light chain B

gacatcgtgatgacccagacccccctgagectgagegtgacacctggacagectgecag
catcagctgcaagagcagccagagectggtgcacaacaacgecaacacctacctgaget
ggtatctgecagaageecggecagageccccagteectgatctacaaggtgtccaacagat
tcagcggegtgccegacagattctccggeageggcetcetggeaccgacttcaccctgaaga
tcagccgggtggaagecgaggacgtgggcgtgtactattgtggecagggeacccagtac
ccctteacctttggecageggeaccaaggtggaaatcaaggacaaaacccatacctacate

cacgtgacccagagccccageagectgteegtgtccatcggegacagagtgaccatcaa
ctgccagacctetcagggegtgggeagegacctgeactggtatcagecacaagectggea
gagcccccaagetgetgatccaccacacaageagegtggaagatggegtgcccageag
attttccggcagcggcttccacaccagcettcaacctgaccatcagegatetgeaggeegac
gacattgccacctactattgtcaggtgcetgeagttcttcggcagaggeageagactgeacat
caaggataagacccatacccgtacggtggecgeteccagegtgtteatcttccecacctage
gacgagcagetgaagtceggeacagectctgtegtgtgectgetgaacaacttctacecce
gcgaggccaaagtgeagtggaaggtggacaacgecctgecagageggeaacageecagg
aaagcgtgaccgagcaggacagcaaggactccacctacagectgageageaccctgac
actgagcaaggccgactacgagaagcacaaggtgtacgectgegaagtgacccaccag

SEQ
NO: 365

ID

254




| ggcctgtctageeeegtgaccaagagettcaaccggggcgagtgt

Binding Protein 40 Amino Acid Sequences

Heavy chain A

Qvqlvgsgaevvkpgasvkvsckasgytftsyyihwvrqapgqglewigsiypgnv
ntnyagkfqgratltvdtsistaymelsrlrsddtavyyctrshygldwnfdvwgkgttv
tvssastkgpsvfplapcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpavl
gssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpapeflg
gpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevgfnwyvdgvevhnaktkpre
eqfnstyrvvsvltvlhgdwlngkeykckvsnkglpssiektiskakgqprepqvytlp
pcqeemtknqvslwclvkgfypsdiavewesnggpennykttppvldsdgsfflysk
ltvdksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ ID
NO: 366

Light chain A

Digmtgspsslsasvgdrvtitcqasqniyvwlnwyqqkpgkapklliykasnlhtgv
psrfsgsgsgtdftltisslgpediatyycqqgqtypytfgqgtkleikrtvaapsvfifpps
deqglksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltl
skadyekhkvyacevthqglsspvtksfnrgec

SEQ ID
NO: 367

Heavy chain B

Qvqlvesgggvvqgpgrslriscaasgftftkawmhwvrqapgkqlewvaqi
kdksnsyatyyadsvkgrftisrddskntlylgmnslraedtavyycrgvyyal
spfdywgqgtlvtvsssrahlvgsgtamkkpgasvrvscqtsgytftahilfwir
qapgrglewvgwikpqygavnfgggfrdrvtltrdvyreiaymdirglkpddt
avyycardrsygdsswaldawgqgttvvvsartastkgpsviplapcsrstsest
aalgclvkdyfpepvtvswnsgaltsgvhtfpavigssglyslssvvtvpssslgt
ktytenvdhkpsntkvdkrveskygppcppcpapeflggpsvilfppkpkdtl
misrtpevtcvvvdvsgedpevqfnwyvdgvevhnaktkpreeqfnstyrv
vsvltvlhgdwlngkeykckvsnkglpssiektiskakgqprepqvctlppsq
eemtknqvslscavkgfypsdiavewesngqpennykttppvldsdgsfflvs
kltvdksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ ID
NO: 368

Light chain B

Yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgvp
srfsgsgthtsfnltisdlqaddiatyycqvlgffgrgsrlhikggpkaapdivmtqtplsl
svtpgqpasisckssqslvhnnantylswylgkpgqspgsliykvsnrfsgvpdrfsgs
gsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveiktkgpsrtvaapsvfifpps
deqglksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltl
skadyekhkvyacevthqglsspvtksfnrgec

SEQ ID
NO: 369

Binding Protein 40 Nucleotide Sequences

Heavy chain A

caggtgcagetggtgcagtctggecgecgaggtegtgaaacctggegectctgtgaaggt
gtcctgcaaggecageggctacacctttaccagetactacatccactgggtgcgecagge
ccctggacagggactggaatggatcggeageatctacceceggeaacgtgaacaccaact
acgcccagaagttccagggeagagecaccctgaccgtggacaccageatcageaccge
ctacatggaactgagccggctgagaagegacgacaccgecgtgtactactgcaceceggt
cccactacggectggattggaacttcgacgtgtggggcaagggcaccaccgtgacagtgt
ctagcgegtcgaccaagggecccteggtgttcectctggeeccttgcagecagaageacca
gcgaatctacagccgecctgggetgectecgtgaaggactactttcccgagecegtgaceg
tgtcetggaactetggegetctgacaageggegtgcacacctttccageegtgctccagag
cagcggectgtactctctgagcagegtegtgacagtgeccageageagectgggeaccea
agacctacacctgtaacgtggaccacaagcccagcaacaccaaggtggacaagegggt
ggaatctaagtacggecctcectgeccteettgeccageccctgaatttetgggeggaccee
tecgtgtteetgttceccccaaageccaaggacaccetgatgatcageeggaceceecgaa
gtgacctgegtggtggtggatgtgtcccaggaagatcccgaggtgeagttcaattggtacg
tggacggcgtggaagtgcacaacgeccaagaccaageccagagaggaacagttcaacag
cacctaccgggtggtgtcegtgctgaccgtgetgecaccaggactggetgaacggcaaag
agtacaagtgcaaggtgtccaacaagggectgcccagetcecatcgagaaaaccatcage
aaggccaagggccageccecgegagectcaagtgtataceetgeccecttgeccaggaaga
gatgaccaagaaccaggtgtceetgtggtgtctegtgaaaggettctaccccagegacatt
geecgtggaatgggagageaacggecageeccgagaacaactacaagaccacceeecct
gtgctggacagegacggcetcattcttcetgtactccaagetgaccgtggacaagagecggt

SEQ ID
NO: 370

255




ggcaggaaggcaacgtgttcagetgctcegtgatgecacgaggecctgeacaaccactac
acccagaagtccctgtctetgtceetgggeaag

Light chain A

gacatccagatgacccagagecccageagectgtetgecagegtgggegacagagtga

ccatcacctgtcaggccagecagaacatctacgtgtggetgaactggtatcagcagaage

ccggeaaggeccccaagetgetgatctacaaggecageaacctgeacaceggegtgee

cagcagattttctggcageggcetecggeaccgacttcaccctgacaatcagetecctgeag
cccgaggacattgecacctactactgeccagecagggecagacctaccectacacetttgge

cagggcaccaagctggaaatcaagegtacggtggecgeteeccagegtgttcatcttceea
cctagcgacgagcagcetgaagtccggeacagectetgtegtgtgectgetgaacaacttct
acccccgegaggecaaggtgcagtggaaggtggacaatgeectgecagageggeaaca

gccaggaaagegtgaccgageaggacageaaggactceacctacagectgageagea

ccctgaccctgageaaggecgactacgagaagecacaaggtgtacgectgecgaagtgac

ccaccagggcctgtctagccecgtgaccaagagcettcaaccggggcgagtgt

SEQ
NO: 371

ID

Heavy chain B

caggtgcagctggtggaatctggeggcggagtggtgcageetggeagaagectgagact
gagctgtgccgecageggettecaccttcaccaaggectggatgeactgggtgegecagg
cccctggaaageagetggaatgggtggcceagatcaaggacaagageaacagetacge
cacctactacgccgacagegtgaagggecggttcaccatcageccgggacgacageaag
aacaccctgtacctgcagatgaacagecetgegggecgaggacaccgeegtgtactactgt
cggggcgtgtactatgecctgagecccttcgattactggggccagggaacccetegtgace
gtgtctagtagcagageccacctggtgeagtctggecaccgecatgaagaaaccaggege
ctetgtgegggtgtectgtcagacaageggcetacaccttcaccgeccacatectgttetggt
tccggeaggeccectggeagaggactggaatgggtgggatggatcaagecceagtatgg
cgcegtgaacttcggeggaggettccgggatagagtgacectgaccegggacgtgtace
gcgagatcgectacatggacatceggggectgaageccgatgacaccgecgtgtactact
gcgecagagacagaagetacggegacageagetgggctetggatgettgggeccaggg
cacaaccgtggtggtgtctgcceggaccgecageacaaagggeccateggtgtteectct
ggecccttgeagcagaageaccagegaatctacageegecctgggetgectegtgaagg
actactttcccgagceecgtgaccgtgteetggaactctggegetetgacaageggegtgca
cacctttccagecegtgetccagageageggectgtactctetgageagegtegtgacagtg
cccagcageagectgggeaccaagacctacacctgtaacgtggaccacaageccagea
acaccaaggtggacaagecgggtggaatctaagtacggeccteectgececteettgeccag
ccectgaatttctgggeggacccteegtgttectgttceecccaaageccaaggacaccct
gatgatcagccggacceccgaagtgacctgegtggtggtggatgtgtcccaggaagate
ccgaggtgcagttcaattggtacgtggacggcgtggaagtgcacaacgccaagaccaag
cccagagaggaacagttcaacagcacctaccgggtggtgtecgtgctgacegtgetgea
ccaggactggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggectgecc
agctccatcgagaaaaccatcagcaaggecaagggecageccegegagectcaagtgt
gtaccctgeceectagecaggaagagatgaccaagaaccaggtgteectgagetgtgec
gtgaaaggcttctaccccagegacattgeegtggaatgggagageaacggecageecga
gaacaactacaagaccaccccccctgtgctggacagegacggcteattcttectggtgtee
aagctgaccgtggacaagagecggtggeaggaaggeaacgtgttcagetgetecgtgat
gcacgaggcecctgcacaaccactacacccagaagteectgtetetgtceetgggeaag

SEQ
NO: 372

ID

Light chain B

tacatccacgtgacccagagccccageagectgtccgtgtccatcggegacaga
gtgaccatcaactgccagacctctcagggegtgggcagegacctgeactggtate
agcacaagcctggeagageccccaagetgetgatccaccacacaageagegtg
gaagatggcgtgcccageagattttccggeageggcttccacaccagettcaacc
tgaccatcagcgatctgcaggecgacgacattgecacctactattgtcaggtgctg
cagttcttcggcagaggcagcagactgcacatcaagggecageccaaggecgc
ccccgacatcgtgatgacccagacceccctgagectgagegtgacacctggaca
gectgecageatcagetgecaagageagecagagectggtgcacaacaacgeca
acacctacctgagctggtatctgcagaagceeeggecagageccccagtecctgat
ctacaaggtgtccaacagattcagcggegtgcccgacagattctccggeagegg
ctctggeaccgacttcaccctgaagatcagecgggtggaagecgaggacgtggg

SEQ
NO: 373

ID

256




cgtgtactattgtggccagggcacccagtaccecttecacctttggecageggeacca
aggtggaaatcaagaccaagggccccagecgtacggtggecgetecccagegtg
ttcatcttcccacctagcgacgagcagcetgaagtccggeacagectetgtegtgtg
cctgctgaacaacttctaccceegegaggecaaagtgeagtggaaggtggacaa
cgecctgecagageggeaacagecaggaaagegtgaccgageaggacageaag
gactccacctacagectgagcageaccctgacactgagcaaggecgactacgag
aagcacaaggtgtacgcctgcgaagtgacccaccagggcectgtctageccegtg
accaagagcttcaaccggggcgagtgt

Binding Protein 41

Amino Acid Sequences

Heavy chain A

Qvqlvgsgaevvkpgasvkvsckasgytftsyyihwvrqapgqglewigsiypgnv
ntnyagkfqgratltvdtsistaymelsrilrsddtavyyctrshygldwnfdvwgkgttv
tvssastkgpsvfplapcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpavl
gssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcepapeflg
gpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevqfnwyvdgvevhnaktkpre
eqfnstyrvvsvltvlhgdwlngkeykckvsnkglpssiektiskakgqprepqvytlp
pcqeemtkngvslwclvkgfypsdiavewesnggpennykttppvldsdgsfflysk
ltvdksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ
NO: 374

ID

Light chain A

Digmtgspsslsasvgdrvtitcqasqniyvwlnwyqqgkpgkapklliykasnlhtgv
psrfsgsgsgtdftltisslgpediatyycqqgqtypytfgqgtkleikrtvaapsvfifpps
deqglksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltl
skadyekhkvyacevthqglsspvtksfnrgec

SEQ ID

NO: 375

Heavy chain B

qvqlvesgggvvqgpgrslrlscaasgftftkawmhwvrqapgkqlewvaqik
dksnsyatyyadsvkgrftisrddskntlylgmnslraedtavyycrgvyyalsp
fdywgqgtlvtvssdkthtrahlvgsgtamkkpgasvrvscqtsgytftahilfw
frqapgrglewvgwikpqygavnfgggfrdrvtltrdvyreiaymdirglkpd
dtavyycardrsygdsswaldawgqgttvvvsadkthtastkgpsviplapcsr
stsestaalgclvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvtvp
ssslgtktytcnvdhkpsntkvdkrveskygppcppcpapeflggpsvilfppk
pkdtlmisrtpevtcvvvdvsgedpevqfnwyvdgvevhnaktkpreeqfns
tyrvvsvltvlhgdwingkeykckvsnkglpssiektiskakgqprepqvctlp
psgeemtknqgvslscavkgfypsdiavewesngqpennykttppvldsdgsf
flvskltvdksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ
NO: 376

ID

Light chain B

Yihvtgspsslsvsigdrvtineqtsqgvgsdlhwyghkpgrapkllihhtssvedgvp
srfsgsgfhtsfnltisdlgaddiatyycqvlqffgrgsrlhikdkthtdivmtqtplslsvtp
gqpasisckssgslvhnnantylswylgkpgqspgsliykvsnrfsgvpdrfsgsgsgt
dftlkisrveaedvgvyycgqgtqypftfgsgtkveikdkthtrtvaapsvfifppsdeql
ksgtasvvcllnnfypreakvqwkvdnalgsgnsgesvteqdskdstyslsstltlskad
yekhkvyacevthqglsspvtksfnrgec

SEQ ID

NO: 377

Binding Protein 41

Nucleotide Sequences

Heavy chain A

caggtgcagetggtgcagtetggegecgaggtegtgaaacctggegectctgtgaaggt
gtcctgcaaggecageggctacacctttaccagetactacatccactgggtgcgecagge
ccctggacagggactggaatggatcggeageatctacceccggeaacgtgaacaccaact
acgcccagaagttccagggeagagecaccctgaccgtggacaccageatcagecaccge
ctacatggaactgagccggctgagaagegacgacaccgecgtgtactactgcaceceggt
cccactacggectggattggaacttcgacgtgtggggcaagggeaccaccgtgacagtgt
ctagcgegtcgaccaagggecccteggtgttcectctggeeccttgcagecagaageacca
gcgaatctacageegecectgggetgectcgtgaaggactactttccecgageeegtgaceg
tgtcetggaactetggegetctgacaageggegtgcacacctttccageegtgctccagag
cagcggectgtactctctgagcagegtegtgacagtgeccageageagectgggeaccea
agacctacacctgtaacgtggaccacaagcccagecaacaccaaggtggacaagegggt
ggaatctaagtacggecctcectgeccteettgeccageccctgaatttetgggeggaccee
tccgtgttectgttccccccaaageccaaggacaccetgatgatcageceggacceecgaa

SEQ ID

NO: 378

257




gtgacctgegtggtggtggatgtgtcccaggaagatccecgaggtgcagttcaattggtacg
tggacggcgtggaagtgcacaacgeccaagaccaageccagagaggaacagttcaacag
cacctaccgggtggtgtcegtgctgaccgtgetgecaccaggactggetgaacggcaaag
agtacaagtgcaaggtgtccaacaagggectgcccagetcecatcgagaaaaccatcage
aaggccaagggccageccecgegagectcaagtgtataceetgeccecttgeccaggaaga
gatgaccaagaaccaggtgtceetgtggtgtctegtgaaaggettctaccccagegacatt
geecgtggaatgggagageaacggecageeccgagaacaactacaagaccacceeecct
gtgctggacagegacggceteattettcetgtactccaagetgaccgtggacaagagecggt
ggcaggaaggceaacgtgttcagetgetecgtgatgecacgaggecctgeacaaccactac
acccagaagtccctgtctctgtccetgggeaag

Light chain A

gacatccagatgacccagagecccageagectgtetgeccagegtgggcgacagagtga

ccatcacctgtcaggccagecagaacatctacgtgtggctgaactggtatcagcagaage

ccggeaaggeccccaagetgetgatctacaaggecageaacctgeacaccggegtgce

cagcagattttctggcageggcetecggeacegacttcaccetgacaatcageteectgeag
cccgaggacattgecacctactactgecageagggecagacctaccectacacctttgge

cagggcaccaagctggaaatcaagegtacggtggecgetcccagegtgttcatcettceca
cctagcgacgagceagetgaagtccggeacagectetgtegtgtgeetgetgaacaacttet
accccecgegaggecaaggtgcagtggaaggtggacaatgeectgcagageggeaaca

gccaggaaagegtgaccgageaggacageaaggactccacctacagectgageagea

ccctgaccctgagcaaggecgactacgagaageacaaggtgtacgeetgegaagtgac

ccaccagggcctgtctageccecgtgaccaagagcettcaaccggggcgagtgt

SEQ
NO: 379

ID

Heavy chain B

caggtgcagcetggtggaatctggeggeggagtggtgcagectggecagaagectgagact
gagctgtgccgecageggcttcaccttcaccaaggectggatgeactgggtecgecagg

cccetggaaageagetggaatgggtggeccagatcaaggacaagageaacagetacge
cacctactacgccgacagegtgaagggecggttcaccatcagececgggacgacageaag

aacaccctgtacctgcagatgaacagectgegggecgaggacaccgeegtgtactactgt
cggggcgtgtactatgeectgageeccttcgattactggggecagggaaccetegtgace

gtgtctagtgacaaaacccataccagageccacctggtgeagtetggeacecgecatgaag
aaaccaggcgectetgtgegggtgtectgtcagacaageggetacaccttcaccgeccac
atcctgttctggttccggeaggeccctggeagaggactggaatgggtgggatggatcaag
ccceagtatggegecegtgaacttcggeggaggcttccgggatagagtgaccetgaceeg

ggacgtgtaccgegagatcgectacatggacatccggggectgaageccgatgacaceg
ccgtgtactactgcgccagagacagaagetacggegacageagetgggetetggatgctt
ggggccagggeacaaccgtggtggtgtctgccgataagacccacaccgecageacaaa
gggcccatcggtgttecctetggececttgecageagaageaccagegaatctacagecge
cctgggetgectegtgaaggactactttcccgageccgtgaccgtgtectggaactetgge
gctctgacaageggegtgeacacctttccageegtgetccagageageggectgtactct

ctgagcagcgtegtgacagtgcccageageagectgggeaccaagacctacacctgtaa
cgtggaccacaagcccageaacaccaaggtggacaagegggtggaatctaagtacgge
ccteectgecctecttgeccageccectgaatttetgggeggacccteegtgttectgttecec
ccaaagcccaaggacaccctgatgatcageccggacceecgaagtgaccetgegtggtggt
ggatgtgtcccaggaagatccegaggtgcagttcaattggtacgtggacggegtggaagt
gcacaacgccaagaccaagcccagagaggaacagttcaacageacctaccgggtggte
tccgtgetgacegtgetgeaccaggactggetgaacggcaaagagtacaagtgcaaggt

gtccaacaagggcectgeeccagetecatcgagaaaaccatcageaaggecaagggecag
ccecegegagectcaagtgtgtaceetgecccctagecaggaagagatgaccaagaacca
ggtgteecctgagetgtgecgtgaaaggcttctaccccagegacattgeecgtggaatggga

gagcaacggcecageccgagaacaactacaagaccaccecceetgtgetggacagegac
ggcteattettcetggtgtccaagetgaccgtggacaagagecggtggcaggaaggeaac
gtgttcagetgeteegtgatgecacgaggecctgecacaaccactacacccagaagteccetgt
ctctgtceetgggeaag

SEQ
NO: 380

ID

Light chain B

tacatccacgtgacccagagccccageagectgtecgtgtecatcggegacagagtgac
catcaactgccagacctctcagggegtgggcagegacctgeactggtatcagcacaage
ctggcagagcccccaagetgetgatccaccacacaageagegtggaagatggegtgce

SEQ
NO: 381

ID

258




cagcagattttccggcageggettccacaccagettcaacctgaccatcagegatctgecag
gccgacgacattgecacctactattgtcaggtgetgeagttettcggecagaggeageagac
tgcacatcaaggacaaaacccataccgacatcgtgatgacccagaccceectgageetga
gecgtgacacctggacagectgecageatcagetgecaagageagecagagecetggtgca
caacaacgccaacacctacctgagetggtatctgecagaageeecggecagageecccagt
ccctgatctacaaggtgtccaacagattcageggegtgccegacagattctecggeageg
getctggeaccgacttcaccctgaagatcagecgggtggaagecgaggacgtgggcgte
tactattgtggccagggceacccagtaccecttcacctttggeageggeaccaaggtggaa
atcaaggataagacccatacccgtacggtggecgetceccagegtgttcatettcccaccta
gcgacgageagetgaagtceggeacagectetgtegtgtgectgetgaacaacttctace
cccgegaggecaaagtgeagtggaaggtggacaacgeectgcagageggeaacagee
aggaaagcgtgaccgagcaggacagcaaggactccacctacagectgageageaccct
gacactgagcaaggccgactacgagaagcacaaggtgtacgeetgegaagtgacceac
cagggcctgtctageccegtgaccaagagettcaaccggggegagtgt

Binding Protein 42

Amino Acid Sequences

Heavy chain A

Qvqlgesgpglvkpsqtlsltctvsgfslsdygvhwvrgppgkglewlgviwagggt
nynpslksrktiskdtsknqvslklssvtaadtavyycardkgysyyysmdywgqgtt
vtvssastkgpsviplapcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpav
1gssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpapefl
ggpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevqfnwyvdgvevhnaktkpr
eeqfnstyrvvsvltvlhgdwingkeykckvsnkglpssiektiskakggprepqvytl
ppcgeemtknqgvslwclvkgfypsdiavewesngqpennykttppvldsdgsflys
kltvdksrwgegnvfscsvmhealhnhytqgkslslslgk

SEQ ID

NO: 382

Light chain A

Divltgspaslavspgqratitcrasesveyyvtslmqwyqqgkpgqppkllifaasnve
sgvparfsgsgsgtdftltinpveandvanyycqqsrkvpytfgqgtkleikrtvaapsv
fifppsdeqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteqdskdstys
Isstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID

NO: 383

Heavy chain B

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwirqapgrglewvgwikp
qygavnfgggfrdrvtitrdvyreiaymdirglkpddtavyycardrsygdssw
aldawgqgttvvvsasqvqlvesgggvvqgpgrslrlscaasgftftkawmhw
vrqapgkqglewvaqikdksnsyatyyadsvkgrftisrddskntlylgmnslra
edtavyycrgvyyalspfdywgqgtlvtvssrtastkgpsvfplapcsrstsesta
algclvkdyfpepvtvswnsgaltsgvhtfpavigssglyslssvvtvpssslgtk
tytcnvdhkpsntkvdkrveskygppcppcpapeflggpsvilfppkpkdtl
misrtpevtcvvvdvsgedpevqfnwyvdgvevhnaktkpreeqfnstyrvv
svltvlhgdwlngkeykckvsnkglpssiektiskakgqprepqvctlppsqee
mtknqgvslscavkgfypsdiavewesngqpennykttppvldsdgsfflvskl
tvdksrwqgegnvfscsvmhealhnhytgkslslslgk

SEQ ID

NO: 384

Light chain B

Divmtqtplslsvtpgqpasisckssqslvhnnantylswylgkpgqgspgsliykvsnr
fsgvpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveikgqpkaa

pyihvtgspsslsvsigdrvtineqtsqgvgsdlhwyghkpgrapkllihhtssvedgv

psrfsgsgthtsfnltisdlqaddiatyycqvlqgffgrgsrlhiktkgpsrtvaapsvfifpp
sdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstlt
Iskadyekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 385

ID

Binding Protein 42

Nucleotide Sequences

Heavy chain A

caggtgcagctgecaggaatctggecctggectegtgaagectagecagaceetgagect
gacctgtaccgtgtccggettcagectgagegactacggegtgeactgggtgcgecage
cacctggaaaaggcctggaatggetgggegtgatctgggetggcggaggeaccaacta
caaccccagcctgaagtccagaaagaccatcagcaaggacaccageaagaaccaggtg
tccctgaagetgageagegtgacageecgecgataccgecgtgtactactgcgecagaga
caagggctacagctactactacagcatggactactggggccagggceaccaccgtgaccg
tgtcatccgegtegaccaagggecccteggtgttcectetggeeccttgcagcagaagea
ccagcgaatctacagccgecctgggetgectegtgaaggactactttcccgageccgtga

SEQ
NO: 386

ID

259




ccgtgtcetggaactetggegetetgacaageggegtgeacacctttccagecgtgcteea
gagcagcggcctgtactctctgageagegtegtgacagtgeccageageagectgggea
ccaagacctacacctgtaacgtggaccacaageccageaacaccaaggtggacaageg
ggtggaatctaagtacggecctecctgeectecttgeccagecccetgaatttetgggegga
cceteegtgtteetgttccceccaaageccaaggacaccectgatgatcagecggaccece
gaagtgacctgcgtggtggtggatgtgtcccaggaagatcecgaggtgcagttcaattggt
acgtggacggcegtggaagtgcacaacgccaagaccaageccagagaggaacagttca
acagcacctaccgggtggtgtecgtgetgacegtgetgecaccaggactggetgaacgge
aaagagtacaagtgcaaggtgtccaacaagggectgeccagetecatcgagaaaaccat
cagcaaggccaagggccageececgegagectcaagtgtatacectgeeccettgecag
gaagagatgaccaagaaccaggtgtcectgtggtgtctegtgaaaggcettctaccceage
gacattgccgtggaatgggagagecaacggecageccgagaacaactacaagaccacce
ccectgtgetggacagegacggeteattettectgtactccaagetgacegtggacaagag
ccggtggcaggaaggcaacgtgttcagetgcteegtgatgeacgaggeceetgeacaacc
actacacccagaagtccctgtetctgtcectgggcaag

Light chain A

gacatcgtgctgacacagagecectgetageetggeegtgtetectggacagagggecac
catcacctgtagagccagegagagegtggaatattacgtgaccagecetgatgeagtggta
tcagcagaagcccggecageecccecaagetgcetgattttcgecgecageaacgtggaaa
gcggegtgecagecagattttccggeageggetetggeacegacttcaccetgaccatca
accccgtggaagccaacgacgtggecaactactactgeccageagagecggaaggtgcc
ctacacctttggccagggcaccaagetggaaatcaagegtacggtggeegeteccageg
tgttcatcttcccacctagecgacgageagetgaagtceggeacagectetgtegtgtgect
gctgaacaacttctacccccgegaggecaaggtgcagtggaaggtggacaatgeectge
agagcggcaacagccaggaaagegtgaccgageaggacageaaggactceacctaca
gcctgageageaccectgacectgagecaaggeegactacgagaageacaaggtgtacge
ctgcgaagtgacccaccagggcectgtctageccegtgaccaagagettcaaccggggeg
agtgt

SEQ
NO: 387

ID

Heavy chain B

agagcccacctggtgeagtetggeaccgecatgaagaaaccaggegectetgtgegggt
gtcetgtcagacaageggctacaccttcaccgeccacateetgttetggttccggeaggec

cctggcagaggactggaatgggteggatggatcaageccecagtatggegecgtgaactt
cggcggaggcttccgggatagagtgacectgaccegggacgtgtaccgegagatcgee
tacatggacatccggggcectgaageccgatgacaccgecgtgtactactgegecagaga
cagaagctacggcgacagcagcetgggcetctggatgettggggccagggcacaaccgtg
gtggtatetgectetcaggtgeagetggtggaatetggeggeggagtggtgcagectggc
agaagcctgagactgagetgtgcegecageggcttcaccttcaccaaggectggatgca
ctgggtgcgccaggeccctggaaageagetggaatgggtggcccagatcaaggacaag
agcaacagctacgccacctactacgccgacagegtgaagggecggttcaccatcagecg
ggacgacagcaagaacaccctgtacctgcagatgaacagectgegggecgaggacace
gccgtgtactactgtcggggegtgtactatgeectgagececcttcgattactggggccagg
gaaccctcgtgaccgtgtctagtcggaccgettcgaccaagggeccatcggtgtteectct
ggceecttgcagcagaageaccagegaatctacageegeeetgggetgectegtgaagg
actactttcccgageccgtgacegtgtectggaactctggegetetgacaageggegtgca
cacctttccageegtgctccagageageggectgtactctctgagecagegtegtgacagtg
cccagcageagectgggeaccaagacctacacctgtaacgtggaccacaageccagea
acaccaaggtggacaagcgggtggaatctaagtacggecectecctgecctecttgeccag
cccctgaatttctgggeggacccteegtgtteetgttccceccaaageccaaggacaccct
gatgatcagccggacccececgaagtgacetgegtggtggtggatgtgtcccaggaagatce
ccgaggtgcagttcaattggtacgtggacggegtggaagtgcacaacgecaagaccaag
cccagagaggaacagttcaacageacctaccgggtggtgtcegtgctgaccgtgetgea
ccaggactggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggectgeee
agctccatcgagaaaaccatcagcaaggecaagggecageccegegagectcaagtgt
gtaccctgeecectageccaggaagagatgaccaagaaccaggtgteectgagetgtgcc
gtgaaaggcttctaccccagegacattgecgtggaatgggagageaacggecageccg
agaacaactacaagaccaccccccctgtgetggacagegacggctcattettcetggtgte

SEQ
NO: 388

ID
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caagctgaccgtggacaagageeggtggeaggaaggcaacgtgttcagetgctcegtga
tgcacgaggccctgeacaaccactacacccagaagtecctgtetetgtcectgggeaag

Light chain B

gacatcgtgatgacccagacccccctgagectgagegtgacacctggacagectgecag
catcagctgcaagagecagecagagectggtgcacaacaacgecaacacctacctgaget
ggtatctgecagaageccggecagageccccagteectgatctacaaggtgtecaacagat
tcagcggegtgcccgacagattctccggeageggcetctggeaccgacttcaccctgaag
atcagccgggtggaagccgaggacgtgggegtgtactattgtggeccagggeacceagta
ccecettcacctttggecageggeaccaaggtggaaatcaagggecageccaaggecgee
ccctacatccacgtgacccagagecccageagectgtecgtgtccatcggegacagagt
gaccatcaactgccagacctctcagggegtgggeagegacctgeactggtatcageaca
agcctggcagageccccaagetgetgatccaccacacaageagegtggaagatggegt
gcccagcagattttccggeageggcttccacaccagcttcaacctgaccatcagegatctg
caggccgacgacattgccacctactattgtcaggtgctgeagttcttcggecagaggeagea
gactgcacatcaagaccaagggcecccagecgtacggtggeegeteccagegtgtteatet
tcccacctagecgacgageagetgaagtecggeacagectetgtegtgtgectgetgaaca
acttctaccccecgegaggecaaagtgeagtggaaggtggacaacgecctgecagagegg
caacagccaggaaagcgtgaccgageaggacageaaggactcecacctacagectgag
cagcaccctgacactgagcaaggecgactacgagaagecacaaggtgtacgeetgegaa
gtgacccaccagggcectgtctageceegtgaccaagagettcaaccggggegagtgt

SEQ ID
NO: 389

Binding Protein 43

Amino Acid Sequences

Heavy chain A

Qvqlgesgpglvkpsqtlsltctvsgfslsdygvhwvrqppgkglewlgviwagggt

nynpslksrktiskdtsknqvslklssvtaadtavyycardkgysyyysmdywgqgtt
vtvssastkgpsvfplapcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpav
Igssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpapefl

ggpsvilfppkpkdtlmisrtpevtecvvvdvsqedpevqfnwyvdgvevhnaktkp
reeqfnstyrvvsvltvlhgdwlngkeykckvsnkglpssiektiskakgqprepqvyt
Ippcgeemtknqvslwclvkgfypsdiavewesnggpennykttppvldsdgstfly
skltvdksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ ID
NO: 390

Light chain A

Divltgspaslavspgqratitcrasesveyyvtslmqwyqqgkpgqppkllifaasnve
sgvparfsgsgsgtdftltinpveandvanyycqqsrkvpytfgqgtkleikrtvaapsv
fifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstys
Isstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID
NO:391

Heavy chain B

Rahlvgsgtamkkpgasvrvscqtsgytftahilfwfrqapgrglewvgwik
pqygavnfgggfrdrvtltrdvyreiaymdirglkpddtavyycardrsygdss
waldawgqgttvvvsadkthtqvglvesgggvvgpgrslrlscaasgftftka
wmhwvrqgapgkqlewvaqikdksnsyatyyadsvkgrftisrddskntlylq
mnslraedtavyycrgvyyalspfdywgqgtlvtvssdkthtastkgpsvipla
pcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssv
vtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpapeflggpsvil
fppkpkdtlmisrtpevtcvvvdvsgedpevqfnwyvdgvevhnaktkpre
eqfnstyrvvsvitvlhgdwlngkeykckvsnkglpssiektiskakgqprepq
vctlppsgeemtknqvslscavkgfypsdiavewesnggpennykttppvld
sdgsfflvskltvdksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ ID
NO: 392

Light chain B

Divmtqtplslsvtpgqgpasisckssqslvhnnantylswylgkpgqgspgsliykvsnr
fsgvpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveikdkthtyi
hvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgvpsrf
sgsgthtsfnltisdlqaddiatyycqvlqffgrgsrlhikdkthtrtvaapsvfifppsdeq
lksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltlska
dyekhkvyacevthqglsspvtksfnrgec

SEQ ID
NO: 393

Binding Protein 43

Nucleotide Sequences

Heavy chain A

caggtgcagctgcaggaatctggecctggectegtgaagectagecagaccetgagect
gacctgtaccgtgtceggcttcagectgagegactacggegtgcactgggtgegecage
cacctggaaaaggectggaatggctgggegtgatetgggetggeggaggeaccaacta

SEQ ID
NO: 394
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caaccccagcctgaagtccagaaagaccatcagcaaggacaccageaagaaccaggtg
tccctgaagetgageagegtgacageecgecgataccgecgtgtactactgcgecagaga
caagggctacagctactactacagcatggactactggggccagggcaccaccgtgaccg
tgtcatccgegtegaccaagggecccteggtgttcectetggeeccttgcagcagaagea
ccagcgaatctacagecgecctgggetgectegtgaaggactactttcccgageccgtga
ccgtgtectggaactetggegetetgacaageggegtgcacacctttccageegtgcteca
gagcageggcectgtactctetgageagegtegtgacagtgeccageageagecetgggea
ccaagacctacacctgtaacgtggaccacaagcccagcaacaccaaggtggacaageg
ggtggaatctaagtacggecctcectgecctecttgeccagecectgaatttetgggegga
ccctecgtgtteetgttccecccaaageccaaggacaccctgatgatcagecggaccece
gaagtgacctgegtggtggtggatgtgtcccaggaagatcccgaggtgcagttcaattggt
acgtggacggcgtggaagtgcacaacgccaagaccaageccagagaggaacagttca
acagcacctaccgggtggtgtcegtgetgacegtgctgcaccaggactggetgaacgge
aaagagtacaagtgcaaggtgtccaacaagggectgeccagetccatcgagaaaaccat
cagcaaggccaagggccagccccgegagectcaagtgtatacectgeceecttgecag
gaagagatgaccaagaaccaggtgtccetgtggtgtetcgtgaaaggcttctacccecage
gacattgccgtggaatgggagageaacggecageccgagaacaactacaagaccacce
cceetgtgetggacagegacggcteattettcetgtactccaagetgaccgtggacaagag
ccggtggcaggaaggcaacgtgttcagetgetcegtgatgcacgaggecctgeacaace
actacacccagaagtccctgtctctgtccetgggeaag

Light chain A

gacatcgtgctgacacagagecectgetageetggeegtgtetectggacagagggeeac
catcacctgtagagccagegagagegtggaatattacgtgaccagectgatgcagtggta
tcagcagaagcceggecageeccccaagetgctgattttcgecgecageaacgtggaaa
geggegtgecagecagattttcecggeageggetetggeacegacttcaccetgaccatca
accccgtggaagccaacgacgtggecaactactactgeccageagagecggaaggtgcc
ctacacctttggccagggcaccaagetggaaatcaagegtacggtggeegeteccageg
tgttcatcttcccacctagegacgageagetgaagtccggeacagectetgtegtgtgect
gctgaacaacttctaccccecgegaggecaaggtgcagtggaaggtggacaatgeectge
agagcggcaacagccaggaaagegtgaccgageaggacageaaggactceeacctaca
gcctgageageaccctgacectgagcaaggeegactacgagaageacaaggtgtacge
ctgcgaagtgacccaccagggcectgtctageccegtgaccaagagettcaaccggggceg
agtgt

SEQ
NO: 395

ID

Heavy chain B

agagcccacctggtgcagtctggecaccgecatgaagaaaccaggegectetgtgegggt
gtectgtcagacaageggetacaccttcaccgeccacatectgttetggttcecggeaggee

cctggcagaggactggaatgggteggatggatcaageccecagtatggegecgtgaactt
cggcggaggcttccgggatagagtgacectgaccecgggacgtgtaccgegagatcgee
tacatggacatccggggcctgaageccgatgacaccgecgtgtactactgcgecagaga
cagaagctacggcgacagcagcetgggcetctggatgettggggccagggcacaaccgtg
gtggtgtetgeccgacaaaacccatacccaggtgeagetggtggaatctggeggeggagt
ggtgcagectggeagaagectgagactgagetgtgeccgecageggettcaccttcacca
aggcctggatgeactgggtgegecaggeccetggaaageagetggaatgggtggeeca
gatcaaggacaagagcaacagctacgccacctactacgecgacagegtgaagggecgg
ttcaccatcagccgggacgacagcaagaacaccctgtacctgecagatgaacagectgeg
ggccgaggacaccgecgtgtactactgtcggggcegtgtactatgecetgagececttcga
ttactggggccagggaaccctegtgaccgtgtetagtgataagacccacaccgettcgac
caagggcccatcggtgttcectetggeeccttgcagcagaagecaccagegaatctacage
cgecctgggetgectegtgaaggactactttcccgageccgtgaccgtgtectggaactet
ggegetctgacaageggegtgeacacctttccagecgtgetecagageageggectgta
ctctctgageagegtegtgacagtgecccageageagectgggeaccaagacctacacct
gtaacgtggaccacaagcccagcaacaccaaggtggacaagegggtggaatctaagta
cggecctcectgeecteettgeccageecctgaatttctgggeggacceetecgtgtteetgt
tcccececcaaageccaaggacaccetgatgatcagecggaccccegaagtgacctgegtg
gtggtggatgtgtcccaggaagatcccgaggtgeagttcaattggtacgtggacggegtg
gaagtgcacaacgccaagaccaageccagagaggaacagttcaacageacctaccgg

SEQ
NO: 396

ID
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gtggtgtcegtgetgaccgtgctgcaccaggactggetgaacggcaaagagtacaagtg
caaggtgtccaacaagggectgcccagetcecatcgagaaaaccatcagcaaggecaag
ggccageeccgegagectcaagtgtgtacectgececctagecaggaagagatgacca

agaaccaggtgtccetgagetgtgecgtgaaaggcttctaccccagegacattgeegtgg
aatgggagagcaacggccageccgagaacaactacaagaccacceccectgtgetgga
cagcgacggctcattcttcetggtgtccaagetgacegtggacaagageeggtggeagg

aaggcaacgtgttcagcetgetecgtgatgcacgaggecectgcacaaccactacacccag

aagtccctgtctetgtecctgggeaag

Light chain B

gacatcgtgatgacccagaccccectgagectgagegtgacacctggacagectgecag
catcagctgcaagagcagccagagectggtgcacaacaacgecaacacctacctgaget
ggtatctgcagaagececggecagageccecagteectgatctacaaggtgtccaacagat
tcagcggcegtgccegacagattctccggeageggetetggeaccgacttcacectgaag

atcagccgggtggaagecgaggacgtgggcgtgtactattgtggeccagggeacceagta
ccecttecacctttggeageggeaccaaggtggaaatcaaggacaaaacccatacctacat

ccacgtgacccagagccccageagectgteegtgteecatcggegacagagtgaccatca
actgccagacctctcagggegtgggeagegacctgeactggtatcagecacaagectgge
agagcccccaagetgetgatccaccacacaageagegtggaagatggegtgeccagea
gattttccggeageggettccacaccagcettcaacctgaccatcagegatetgecaggecga
cgacattgccacctactattgtcaggtgetgeagttcttcggcagaggeageagactgeac
atcaaggataagacccatacccgtacggtggecgetceccagegtgttcatettcccaccta

gcgacgageagetgaagtceggeacagectetgtegtgtgectgetgaacaacttctace

cccgegaggecaaagtgeagtggaaggtggacaacgeectgcagageggeaacagee
aggaaagcgtgaccgagcaggacagcaaggactccacctacagectgageageaccct
gacactgagcaaggccgactacgagaagcacaaggtgtacgeetgegaagtgacceac
cagggcctgtctageccegtgaccaagagettcaaccggggegagtgt

SEQ ID

NO: 397

Binding Protein 44

Amino Acid Sequences

Heavy chain A

Qvqlgesgpglvkpsqtlsltctvsgfslsdygvhwvrgppgkglewlgviwagggt
nynpslksrktiskdtsknqvslklssvtaadtavyycardkgysyyysmdywgqgtt
vtvssastkgpsvfplapcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpav
1gssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpapefl
ggpsvilfppkpkdtlmisrtpevtecvvvdvsqedpevqfnwyvdgvevhnaktkpr
eeqfnstyrvvsvltvlhgdwingkeykckvsnkglpssiektiskakgqprepqvytl
ppcgeemtknqgvslwclvkgfypsdiavewesngqpennykttppvldsdgsflys
kltvdksrwgegnvfscsvmhealhnhytqgkslslslgk

SEQ ID

NO: 398

Light chain A

Divltgspaslavspgqratitcrasesveyyvtslmqwyqqgkpgqppkllifaasnve
sgvparfsgsgsgtdftltinpveandvanyycqqsrkvpytfgqgtkleikrtvaapsv
fifppsdeqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteqdskdstys
Isstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID

NO: 399

Heavy chain B

Qvqlvesgggvvgpgrslriscaasgftftkawmhwvrqapgkqlewvaqi
kdksnsyatyyadsvkgrftisrddskntlylgmnslraedtavyycrgvyyals
pfdywgqgtlvtvsssrahlvgsgtamkkpgasvrvscqtsgytftahilfwirq
apgrglewvgwikpqygavnfgggfrdrvtitrdvyreiaymdirglkpddta
vyycardrsygdsswaldawgqgttvvvsartastkgpsviplapcsrstsesta
algclvkdyfpepvtvswnsgaltsgvhtfpavigssglyslssvvtvpssslgtk
tytcnvdhkpsntkvdkrveskygppcppcpapeflggpsvilfppkpkdtl
misrtpevtcvvvdvsgedpevqfnwyvdgvevhnaktkpreeqfnstyrvv
svltvlhgdwlngkeykckvsnkglpssiektiskakgqprepqvctlppsqee
mtknqgvslscavkgfypsdiavewesngqpennykttppvldsdgsfflvskl
tvdksrwqgegnvfscsvmhealhnhytgkslslslgk

SEQ ID

NO: 400

Light chain B

Yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgvp
srfsgsgthtsfnltisdlqaddiatyycqvlgffgrgsrlhikggpkaapdivmtqtplsls
vtpgqpasisckssqslvhnnantylswylgkpgqspgsliykvsnrfsgvpdrfsgsg
sgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveiktkgpsrtvaapsvfifppsd

SEQ ID

NO: 401
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eqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteqdskdstyslsstltls
kadyekhkvyacevthqglsspvtksfnrgec

Binding Protein 44

Nucleotide Sequences

Heavy chain A

caggtgcagctgeaggaatctggecctggectegtgaagectagecagaccetgagect
gacctgtaccgtgtccggcttcagectgagegactacggegtgcactgggtgcgecage
cacctggaaaaggcectggaatggctgggcgtgatetgggctggeggaggeaccaacta
caaccccagcctgaagtccagaaagaccatcagcaaggacaccagcaagaaccaggtg
tccetgaagetgageagegtgacagecgeegataccgeegtgtactactgegecagaga
caagggctacagctactactacagcatggactactggggccagggcaccaccgtgaccg
tgtcatccgegtegaccaagggeccceteggtgttcectetggeeecttgecageagaagea
ccagcgaatctacageegecctgggetgectegtgaaggactactttcccgageecgtga
ccgtgtcetggaactetggegetetgacaageggegtgcacacctttccagecgtgcteea
gagcagcggcctgtactctctgageagegtegtgacagtgeccageageagectgggea
ccaagacctacacctgtaacgtggaccacaagecccagecaacaccaaggtggacaageg
ggtggaatctaagtacggecctecctgeectecttgeccagecccetgaatttetgggegga
cceteegtgtteetgttccceccaaageccaaggacaccecetgatgatcagecggaccece
gaagtgacctgcgtggtggtggatgtgtcccaggaagatcecgaggtgcagttcaattggt
acgtggacggcegtggaagtgcacaacgccaagaccaageccagagaggaacagttca
acagcacctaccgggtggtgtecgtgetgacegtgetgecaccaggactggetgaacgge
aaagagtacaagtgcaaggtgtccaacaagggectgeccagcetecatcgagaaaaccat
cagcaaggccaagggccageececgegagectcaagtgtatacectgeeccettgecag
gaagagatgaccaagaaccaggtgtcectgtggtgtctegtgaaaggettctaccceage
gacattgccgtggaatgggagagecaacggecageccgagaacaactacaagaccacce
ccectgtgctggacagegacggeteattettectgtactccaagetgacegtggacaagag
ccggtggcaggaaggcaacgtgttcagetgcteegtgatgeacgaggeceetgeacaacc
actacacccagaagtccetgtctctgtcectgggcaag

SEQ
NO: 402

ID

Light chain A

gacatcgtgctgacacagagccectgetageetggeegtgtetectggacagagggccac
catcacctgtagagccagcgagagegtggaatattacgtgaccagectgatgeagtggta
tcagcagaagccecggecagecccccaagetgetgattttcgeccgecageaacgtggaaa
gcggegtgccagecagattttccggeageggetetggeaccgacttcacectgaccatca
accccgtggaagccaacgacgtggecaactactactgeccagecagagecggaaggtgce
ctacacctttggccagggeaccaagetggaaatcaagegtacggtggeecgetcceageg
tgttcatcttcccacctagegacgageagetgaagtccggeacagectetgtegtgtgect
gctgaacaacttctacccecgegaggecaaggtgcagtggaaggtggacaatgeectge
agagcggcaacagccaggaaagegtgaccgageaggacageaaggactecacctaca
gcctgagecageacccetgaccctgagecaaggecgactacgagaageacaaggtgtacge
ctgcgaagtgacccaccagggectgtctageceegtgaccaagagettcaaccggggeg
agtgt

SEQ
NO: 403

ID

Heavy chain B

caggtgcagcetggtggaatctggeggeggagtggtgcagectggecagaagectgagac
tgagctgtgccgecageggctteaccttcaccaaggectggatgeactgggtecgecag

gcecctggaaageagetggaatgggtggeccagatcaaggacaagageaacagetacg
ccacctactacgccgacagegtgaagggcecggttcaccatcageccgggacgacageaa
gaacaccctgtacctgcagatgaacagectgegggecgaggacaccgecgtgtactact
gtcggggcegtgtactatgecetgageeccttcgattactggggecagggaaccctegtga
ccgtgtctagtagcagageccacctggtgecagtetggecacecgecatgaagaaaccagge
gcctetgtgegggtgtectgtcagacaageggcetacaccttcaccgeccacatcctgttetg

gttccggeaggececectggecagaggactggaatgggtgggatggatcaagecceagtatg
gcgeegtgaacttcggeggaggcttccgggatagagtgaccetgaccegggacgtgtac
cgcgagatcgectacatggacatccggggectgaagecegatgacaccgecgtgtacta
ctgcgecagagacagaagetacggegacageagetgggctetggatgettggggeeag
ggcacaaccgtggtggtgtetgeecggaccgecageacaaagggececateggtgttece
tctggeccecttgcagecagaageaccagegaatctacagecgeecetgggetgecetegtgaa
ggactactttcccgageccgtgaccgtgtectggaactetggegetetgacaageggegt

SEQ
NO: 404

ID
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gcacacctttccagecgtgctccagageageggectgtactetctgageagegtegtgac
agtgcccagcageagectgggeaccaagacctacacctgtaacgtggaccacaagece
agcaacaccaaggtggacaagcgggtggaatctaagtacggecectecetgecctecttge
ccagcccctgaatttetgggeggacceeteegtgtteetgttccceccaaageccaaggaca
ccctgatgatcagecggacceccgaagtgacctgegtggtggtegatgtgtceccaggaa
gatcccgaggtgcagttcaattggtacgtggacggegtggaagtgcacaacgecaagac
caagcccagagaggaacagttcaacageacctacegggtggtgteegtgetgacegtge
tgcaccaggactggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggect
gcccagcetceatcgagaaaaccatcagcaaggecaagggecageeccgegagectcaa
gtgtgtaccetgeeccetageccaggaagagatgaccaagaaccaggtgtecetgagetgt
gcegtgaaaggcttctaccccagegacattgecgtggaatgggagageaacggecage
ccgagaacaactacaagaccaccceccctgtgetggacagegacggctcattettcetgg
tgtccaagetgaccgtggacaagagecggtggeaggaaggeaacgtgttcagetgetee
gtgatgcacgaggcecectgcacaaccactacacccagaagtecctgtetetgtecetggge
aag

Light chain B

tacatccacgtgacccagagccccageagectgtcegtgtccatcggegacaga
gtgaccatcaactgccagacctctcagggegtgggcagegacctgeactggtate
agcacaagcctggeagageccccaagetgetgatccaccacacaageagegtg
gaagatggcgtgcccageagattttccggeageggcttccacaccagettcaacc
tgaccatcagcgatctgcaggecgacgacattgecacctactattgtcaggtgctg
cagttcttcggcagaggcagcagactgcacatcaagggecageccaaggecgc
ccccgacatcgtgatgacccagacceccctgagectgagegtgacacctggaca
gectgecageatcagetgecaagageagecagagectggtgcacaacaacgeca
acacctacctgagctggtatctgcagaagceeggecagageccccagtecctgat
ctacaaggtgtccaacagattcagcggegtgcccgacagattctccggeagegg
ctctggcaccgacttcaccctgaagatcagecgggtggaagecgaggacgtegg
cgtgtactattgtggccagggcacccagtaccecttcacctttggecageggeacca
aggtggaaatcaagaccaagggccccagecgtacggtggecgetecccagegtg
ttcatcttcccacctagcgacgagcagcetgaagtecggeacagectetgtegtgtg
cctgetgaacaacttctaccceegegaggecaaagtgeagtggaaggtggacaa
cgecctgecagageggeaacagecaggaaagegtgaccgageaggacageaa
ggactccacctacagectgageageaccctgacactgagcaaggecgactacga
gaagcacaaggtgtacgcctgcgaagtgacccaccagggectgtctageececgt
gaccaagagcttcaaccggggegagtgt

SEQ
NO: 405

ID

Binding Protein 45

Amino Acid Sequences

Heavy chain A

Qvqlgesgpglvkpsqtlsltctvsgfslsdygvhwvrgppgkglewlgviwagggt

nynpslksrktiskdtsknqvslklssvtaadtavyycardkgysyyysmdywgqgtt
vtvssastkgpsvfplapcsrstsestaalgelvkdyfpepvtvswnsgaltsgvhtfpav
Igssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpapefl

ggpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevgfnwyvdgvevhnaktkp

reeqfnstyrvvsvltvlhgdwingkeykckvsnkglpssiektiskakgqprepgqvyt
Ippcgeemtknqgvslwclvkgfypsdiavewesngqpennykttppvldsdgsftly
skltvdksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ
NO: 406

ID

Light chain A

Divltgspaslavspgqratitcrasesveyyvtslmqwyqgkpgqppkllifaasnve
sgvparfsgsgsgtdftltinpveandvanyycqqsrkvpytfgqgtkleikrtvaapsv
fifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstys
Isstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 407

ID

Heavy chain B

qvqlvesgggvvgpgrslrlscaasgftftkawmhwvrqapgkqlewvaqik
dksnsyatyyadsvkgrftisrddskntlylqgmnslraedtavyycrgvyyals

pfdywgqgtlvtvssdkthtrahlvgsgtamkkpgasvrvscqtsgytftahilf
wirqapgrglewvgwikpqygavnfgggfrdrvtltrdvyreiaymdirglkp
ddtavyycardrsygdsswaldawgqgttvvvsadkthtastkgpsvfplapc

SEQ
NO: 408

ID
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srstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpavlgssglyslssvvt
vpssslgtktytcnvdhkpsntkvdkrveskygppcppepapeflggpsvilf
ppkpkdtlmisrtpevtcvvvdvsqedpevqfnwyvdgvevhnaktkpree
gfnstyrvvsvltvlhgdwlngkeykckvsnkglpssiektiskakgqprepq
vctlppsgeemtknqvslscavkgfypsdiavewesnggpennykttppvld
sdgsfflvskltvdksrwgegnvfscsvmhealhnhytgkslslslgk

Light chain B

Yihvtgspsslsvsigdrvtincqtsqgvgsdlhwyghkpgrapkllihhtssvedgvp
srfsgsgfhtsfnltisdlgaddiatyycqvlqffgrgsrlhikdkthtdivmtqtplslsvtp
gqpasisckssqgslvhnnantylswylgkpgqspgsliykvsnrfsgvpdrfsgsgsgt
dftlkisrveaedvgvyycgqgtqypftfgsgtkveikdkthtrtvaapsvfifppsdeql
ksgtasvvcllnnfypreakvqwkvdnalgsgnsgesvteqdskdstyslsstltlskad
yekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 409

ID

Binding Protein 45

Nucleotide Sequences

Heavy chain A

caggtgcagcetgeaggaatctggecctggectegtgaagectagecagaceetgagect
gacctgtaccgtgtccggettcagectgagegactacggegtgeactgggtgcgecage
cacctggaaaaggcctggaatggetgggegtgatctgggetggeggaggeaccaacta
caaccccagcctgaagtccagaaagaccatcagcaaggacaccageaagaaccaggtg
tccctgaagetgageagegtgacageecgecgataccgecgtgtactactgcgecagaga
caagggctacagctactactacagcatggactactggggccagggcaccaccgtgaccg
tgtcatccgegtegaccaagggececcteggtgttcectetggeeccttgcagcagaagea
ccagcgaatctacagecgecctgggetgectegtgaaggactactttceccgageccgtga
ccgtgtectggaactetggegetetgacaageggegtgcacacctttccageegtgcteca
gagcagcggcectgtactctetgageagegtegtgacagtgeccageageagecetgggea
ccaagacctacacctgtaacgtggaccacaagecccageaacaccaaggtggacaageg
ggtggaatctaagtacggecctcectgecctecttgeccagecectgaatttetgggegga
ccctecgtgtteetgttccecccaaageccaaggacaccctgatgatcageccggaccece
gaagtgacctgegtggtggtggatgtgtcccaggaagatcccgaggtgcagttcaattggt
acgtggacggegtggaagtgcacaacgeccaagaccaageccagagaggaacagttca
acagcacctaccgggtggtgtcecgtgetgacegtgctgcaccaggactggetgaacgge
aaagagtacaagtgcaaggtgtccaacaagggectgeccageteccatcgagaaaaccat
cagcaaggccaagggccagccccgegagectcaagtgtataccctgeceecttgecag
gaagagatgaccaagaaccaggtgtccctgtggtgtetcgtgaaaggcttctacccecage
gacattgccgtggaatgggagagecaacggecageccgagaacaactacaagaccacce
cceetgtgetggacagegacggcteattettcetgtactccaagetgacegtggacaagag
ccggtggcaggaaggcaacgtgttcagetgetcegtgatgcacgaggecctgeacaace
actacacccagaagtccctgtctctgtccctgggeaag

SEQ
NO: 410

ID

Light chain A

gacatcgtgctgacacagagecectgetageetggeegtgtetectggacagagggeeac
catcacctgtagagccagegagagegtggaatattacgtgaccagecetgatgeagtggta
tcagcagaagcccggecageccccecaagetgctgattttcgecgecageaacgtggaaa
gcggegtgecagecagattttccggeageggetetggeacegacttcaccetgaccatca
accccgtggaagccaacgacgtggecaactactactgecageagagecggaaggtgcc
ctacacctttggccagggcaccaagetggaaatcaagegtacggtggeegeteccageg
tgttcatcttcccacctagecgacgageagetgaagtceggeacagectetgtegtgtgect
gctgaacaacttctaccccecgegaggecaaggtgcagtggaaggtggacaatgeectge
agagcggcaacagccaggaaagegtgaccgageaggacageaaggactceacctaca
gcctgageageaccctgacectgagcaaggeegactacgagaageacaaggtgtacge
ctgcgaagtgacccaccagggcectgtctageccegtgaccaagagettcaaccggggceg
agtgt

SEQ
NO: 411

ID

Heavy chain B

caggtgcagetggtggaatctggecggeggagtggtecagectggeagaagectgagac
tgagctgtgccgecageggctteaccttcaccaaggectggatgeactgggtgcgecag

gccectggaaageagetggaatgggtggcccagatcaaggacaagageaacagetacg
ccacctactacgccgacagegtgaagggecggttcaccatcageegggacgacageaa

gaacaccctgtacctgcagatgaacagectgegggecgaggacaccgecgtgtactact

SEQ
NO: 412

ID
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gtcggggcegtgtactatgecetgagececcttcgattactggggecagggaaccctegtga
ccgtgtctagtgacaaaacccataccagageccacctggtgeagtctggeaccgecatga
agaaaccaggcegcctetgtgegggtgtectgtcagacaageggetacaccttcaccgeee
acatcctgttetggttcecggeaggeccctggecagaggactggaatgggtgggatggatca
agccccagtatggegecgtgaacttcggeggaggcttccgggatagagtgacectgacc
cgggacgtgtaccgcgagatcgectacatggacatccggggectgaageccgatgaca
ccgeegtgtactactgegecagagacagaagetacggegacageagetgggetetggat
gcttggggccagggcacaaccgtggtggtgtctgccgataagacccacaccgecagea
caaagggcccatcggtgttcectetggecccttgecagecagaageaccagegaatctacag
ccgeeetgggetgectegtgaaggactactttcccgageccgtgaccgtgtectggaacte
tggegcetctgacaageggegtgeacacctttccagecgtgetccagageageggectgta
ctctctgageagegtegtgacagtgcccageageagectgggeaccaagacctacacct
gtaacgtggaccacaagcccageaacaccaaggtggacaagegggtggaatctaagta
cggecctceetgeectecttgeccageecctgaatttctgggeggacceetecgtgtteetgt
tccceccaaageccaaggacaccetgatgatcagecggacccccgaagtgacctgegtg
gtggtggatgtgtcccaggaagatcccgaggtgeagttcaattggtacgtggacggegtg
gaagtgcacaacgccaagaccaageccagagaggaacagttcaacageacctaccgg
gtggtgtecgtgetgacegtgetgecaccaggactggetgaacggcaaagagtacaagtg
caaggtgtccaacaagggcctgeccagetccatcgagaaaaccatcagcaaggecaag
ggccagecccgegagectcaagtgtgtacectgeceectagecaggaagagatgacca
agaaccaggtgtccctgagetgtgeegtgaaaggcttctaccccagegacattgeegtgg
aatgggagagcaacggccagcccgagaacaactacaagaccacceeccctgtgctgga
cagcgacggctcattcttcetggtgtccaagetgacegtggacaagagecggtggcagg
aaggcaacgtgttcagctgetecgtgatgecacgaggecectgeacaaccactacacccag
aagtccctgtctetgtcectgggcaag

Light chain B

tacatccacgtgacccagagccccageagectgtecgtgtccatcggegacagagtgac
catcaactgccagacctctcagggegtgggcagegacctgeactggtatcagcacaage
ctggcagagccecccaagetgetgatccaccacacaageagegtggaagatggegtgce
cagcagattttccggcageggcttccacaccagcettcaacctgaccatcagegatctgcag
gccgacgacattgecacctactattgtcaggtgetgeagttcttcggecagaggeageagac
tgcacatcaaggacaaaacccataccgacatcgtgatgacccagacceccetgagectg
agcgtgacacctggacagectgecageatcagetgecaagageagecagagectggtec
acaacaacgccaacacctacctgagetggtatctgcagaageccggecagagecceca
gtccctgatctacaaggtgtccaacagattcageggegtgececgacagattctccggeag
cggctetggeaccgacttcaccctgaagatcagecgggtggaagecgaggacgtggec
gtgtactattgtggccagggeacccagtaccecttcacctttggecageggeaccaaggtg
gaaatcaaggataagacccatacccgtacggtggccgetcccagegtgttcatcttcecac
ctagcgacgagcagctgaagtccggeacagectetgtegtgtgectgetgaacaacttcta
ccececgegaggecaaagtgeagtggaaggtggacaacgeectgecagageggeaacag
ccaggaaagcgtgaccgagcaggacagcaaggactccacctacagectgageageac
cctgacactgagcaaggecgactacgagaagcacaaggtgtacgectgcgaagtgace
caccagggcctgtctagcceegtgaccaagagettcaaccggggegagtgt

SEQ ID
NO: 413

Binding Protein 46

Amino Acid Sequences

Heavy chain A

Qvqlvgsgaevvkpgasvkvsckasgytftsyyihwvrqapgqglewigsiypgnv
ntnyagkfqgratltvdtsistaymelsrilrsddtavyyctrshygldwnfdvwgkgttv
tvssastkgpsviplapcsrstsestaalgelvkdyfpepvtvswnsgaltsgvhtfpavl
gssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcepapeflg
gpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevgfnwyvdgvevhnaktkpre
eqfnstyrvvsvitvlhgdwlngkeykckvsnkglpssiektiskakgqprepqvytlp
pcqeemtknqvslwclvkgfypsdiavewesnggpennykttppvldsdgsfflysk
Itvdksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ ID
NO: 414

Light chain A

Digmtgspsslsasvgdrvtitcqasqniyvwlnwyqqkpgkapklliykasnlhtgv
psrisgsgsgtdftltisslgpediatyycqqgqtypytfgqgtkleikrtvaapsviifpps
deqglksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltl

SEQ ID
NO: 415
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skadyekhkvyacevthqglsspvtksfnrgec

Heavy chain B

Qvhltgsgpevrkpgtsvkvsckapgntlktydlhwvrsvpgqglqgwmgwi
shegdkkviverfkakvtidwdrstntaylqlsgltsgdtavyycakgskhrlrd
yalydddgalnwavdvdylsnlefwgqgtavtvsssqvqlvesgggvvqpgr
slrlscaasgftftkawmhwvrqapgkqlewvaqikdksnsyatyyadsvkg
rftisrddskntlylgmnslraedtavyycrgvyyalspfdywgqgtlvtvssrta
stkgpsviplapcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpavl
gssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpa
peflggpsvilfppkpkdtlmisrtpevicvvvdvsqedpevgfnwyvdgve
vhnaktkpreeqfnstyrvvsvitvlhgdwlngkeykckvsnkglpssiektis
kakggprepqvctlppsqgeemtknqgvslscavkgfypsdiavewesngqpe
nnykttppvldsdgstflvskltvdksrwqgegnvfscsvmhealhnhytgksls
Islgk

SEQ
NO: 416

ID

Light chain B

Divmtqtplslsvtpgqpasisckssqslvhnnantylswylgkpgqspgsliykvsnr
fsgvpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveikgqpkaa

pdfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassra
sgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdiktkgpsrt
vaapsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqd
skdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 417

ID

Binding Protein 46

Nucleotide Sequences

Heavy chain A

caggtgcagctggtgcagtctggegecgaggtegtgaaacctggegectetgtgaaggt
gtcctgeaaggecageggctacacctttaccagetactacatccactgggtgegeecagge
ccctggacagggactggaatggatcggeageatctaccceggeaacgtgaacaccaact
acgcccagaagttccagggeagagecacectgacegtggacaccageatcageaccge
ctacatggaactgagccggctgagaagcgacgacaccgecgtgtactactgcaceeggt
cccactacggectggattggaacttcgacgtgtggggcaagggcaccaccgtgacagtg
tctagegegtegaccaagggeeccteggtgttceetetggececttgcagcagaageace
agcgaatctacagccgecectgggetgectcgtgaaggactactttcccgagecegtgace
gtgtcctggaactetggegetctgacaageggegtgeacacctttccageegtgetecaga
gcagceggcctgtactctcetgageagegtegtgacagtgeccageageagectgggeace
aagacctacacctgtaacgtggaccacaagcccagcaacaccaaggtggacaageggg
tggaatctaagtacggccectecctgecctecttgecccagecectgaatttetgggeggace
ctcegtgttectgttceccccaaageccaaggacaccctgatgatcageeggaceccega
agtgacctgegtggtggtggatgtgtcccaggaagatcecgaggtgcagttcaattggtac
gtggacggegtggaagtgcacaacgccaagaccaageccagagaggaacagttcaac
agcacctaccgggtggtgtcecgtgctgacegtgetgeaccaggactggetgaacggeaa
agagtacaagtgcaaggtgtccaacaagggectgccecagetccatcgagaaaaccatca
gcaaggccaagggecageeccgegagecteaagtgtataccetgeccecttgecagga
agagatgaccaagaaccaggtgtcectgtggtgtctegtgaaaggcettctaccccagega
cattgccgtggaatgggagageaacggecageccgagaacaactacaagaccaccece
cctgtgetggacagegacggctcattettcetgtactccaagetgaccgtggacaagagec
ggtggeaggaaggceaacgtgttcagetgetecgtgatgcacgaggecctgcacaaccac
tacacccagaagtccctgtctctgtcectgggeaag

SEQ
NO: 418

ID

Light chain A

gacatccagatgacccagagecccageagectgtetgecagegtgggegacagagtga
ccatcacctgtcaggccagccagaacatctacgtgtggetgaactggtatcagcagaage
ccggeaaggeccccaagetgetgatctacaaggecageaacctgeacaceggegtgee
cagcagattttctggcageggcetecggeaccgacttcacectgacaatcagetecctgeag
cccgaggacattgecacctactactgeccagecagggecagacctaccectacacetttgge
cagggcaccaagctggaaatcaagegtacggtggeegeteeccagegtgttcatettceea
cctagcgacgagcagcetgaagtccggeacagcectcetgtegtgtgectgetgaacaacttct
acccccgegaggecaaggtgcagtggaaggtggacaatgeectgecagageggeaaca
gccaggaaagegtgaccgageaggacageaaggactceacctacagectgageagea
ccctgaccctgagecaaggecgactacgagaageacaaggtgtacgectgecgaagtgac

SEQ
NO: 419

ID
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ccaccagggcctgtctagecceegtgaccaagagcettcaaccggggcgagtgt

Heavy chain B

caggtgcacctgacacagagcggacccgaagtgcggaagectggeacctetgtgaagg
tgtcetgecaaggeccctggeaacacectgaaaacctacgacctgeactgggtgegeage
gtgccaggacagggactgcagtggatgggctggatcagecacgagggegacaagaaa
gtgatcgtggaacggttcaaggecaaagtgaccatcgactgggacagaageaccaacac
cgcctacctgecagetgageggectgacctetggegataccgeegtgtactactgegecaa
gggcagcaageaccggetgagagactacgeectgtacgacgatgacggegecctgaac
tgggccgtggatgtggactacctgageaacctggaattctggggccagggcacagecgt
gaccgtgtcatcttctcaggtgcagetggtegaatetggeggeggagtggtecagectgg
cagaagcctgagactgagctgtgcegecageggcttcaccttcaccaaggectggatge
actgggtgcgecaggeccctggaaageagetggaatgggtggeccagatcaaggacaa
gagcaacagctacgccacctactacgccgacagegtgaagggecggttcaccatcagee
gggacgacagcaagaacaccctgtacctgcagatgaacagectgecgggecgaggaca
ccgeegtgtactactgtcggggegtgtactatgecctgagecccttcgattactggggeca
gggaaccctcgtgaccgtgtctagtcggaccgettcgaccaagggeccatcggtgtteee
tetggececcttgcagecagaageaccagegaatctacageecgeectgggetgcectcgtgaa
ggactactttcccgagecegtgacegtgtectggaactctggegetetgacaageggegt
gcacacctttccageegtgetccagageageggectgtactctctgagcagegtegtgac
agtgcccagcagcagcectgggeaccaagacctacacctgtaacgtggaccacaagecec
agcaacaccaaggtggacaagcgggtggaatctaagtacggecectecctgecctecttge
ccagcccctgaatttctgggeggacccteegtgtteetgttccecccaaageccaaggaca
ccctgatgatcageecggacceccgaagtgacctgegtggtggtegatgtgteccaggaa
gatcccgaggtgceagttcaattggtacgtggacggegtggaagtgcacaacgccaagac
caagcccagagaggaacagttcaacagcacctaccgggtggtgteegtgctgacegtge
tgcaccaggactggetgaacggeaaagagtacaagtgcaaggtgtccaacaagggect
gcccagctccatcgagaaaaccatcagecaaggecaagggecageececcgegagectcaa
gtgtgtaccetgececctageccaggaagagatgaccaagaaccaggtgteectgagetgt
gcecgtgaaaggcttctaccccagegacattgecgtggaatgggagageaacggeeage
ccgagaacaactacaagaccaccccecctgtgetggacagegacggeteattctteetgg
tgtccaagetgaccgtggacaagageecggtggecaggaaggcaacgtgttcagetgetee
gtgatgcacgaggccctgeacaaccactacacccagaagteectgtctetgtceetggge
aag

SEQ
NO: 420

ID

Light chain B

gacatcgtgatgacccagacccccctgagectgagegtgacacctggacagectgecag
catcagctgcaagagcagecagagectggtgcacaacaacgecaacacctacctgaget
ggtatctgecagaageecggecagageccccagteectgatctacaaggtgtccaacagat
tcagcggcegtgcccgacagattctccggeageggcetctggeaccgacttcaccctgaag
atcagccgggtggaagecgaggacgtgggegtgtactattgtggccagggeacceagta
ccecettcacctttggecageggeaccaaggtggaaatcaagggecageccaaggecgee
cccgacttegtgetgacccagagecctcacagectgagegtgacacctggegagagege
cagcatcagctgcaagagcagecactcectgatccacggegaccggaacaactacctgg
cttggtacgtgcagaagcccggeagatceeccecagetgetgatctacctggecageagea
gagccageggegtgcccgatagattttctggecageggeagegacaaggacttcaccetg
aagatcagccgggtggaaaccgaggacgtgggcacctactactgtatgcagggcagag
agagcccctggacctttggecagggeaccaaggtggacatcaagaccaagggecccag
ccgtacggtggeegcetcececagegtgttcatettcccacctagegacgageagetgaagte
cggcacagcctctgtegtgtgectgetgaacaacttctaccccegegaggecaaagtgea
gtggaaggtggacaacgccctgecagageggeaacagecaggaaagegtgaccgagea
ggacagcaaggactccacctacagectgageageaccectgacactgageaaggeegac
tacgagaagcacaaggtgtacgcctgcgaagtgacccaccagggectgtctageccegt
gaccaagagcttcaaccggggcgagtgt

SEQ
NO: 421

ID

Binding Protein 47

Amino Acid Sequences

Heavy chain A

Qvqlvgsgaevvkpgasvkvsckasgytftsyyihwvrqapgqglewigsiypgnv
ntnyagkfqgratltvdtsistaymelsrilrsddtavyyctrshygldwnfdvwgkgttv
tvssastkgpsviplapcsrstsestaalgelvkdyfpepvtvswnsgaltsgvhtfpavl

SEQ
NO: 422

ID

269




gssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpapeflg
gpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevgfnwyvdgvevhnaktkpre
eqfnstyrvvsvltvlhgdwlngkeykckvsnkglpssiektiskakgqprepqvytlp
pcqeemtkngvslwclvkgfypsdiavewesnggpennykttppvldsdgsfflysk
ltvdksrwgegnvfscsvmhealhnhytgkslslslgk

Light chain A

Digmtgspsslsasvgdrvtitcqasqniyvwlnwyqqkpgkapklliykasnlhtgv
psrfsgsgsgtdftltisslgpediatyycqqgqtypytfgqgtkleikrtvaapsviifpps
deqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltl
skadyekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 423

ID

Heavy chain B

Qvhltgsgpevrkpgtsvkvsckapgntlktydlhwvrsvpgqglqgwmgwi
shegdkkviverfkakvtidwdrstntaylqlsgltsgdtavyycakgskhrlrd
yalydddgalnwavdvdylsnlefwgqgtavtvssdkthtqvglvesgggvv
gpgrslriscaasgftftkawmhwvrqapgkqlewvaqikdksnsyatyyad
svkgrftisrddskntlylgmnslraedtavyycrgvyyalspfdywgqgtlvty
ssdkthtastkgpsvfplapcsrstsestaalgclvkdyfpepvtvswnsgaltsg
vhtfpavlgssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygp
pcppepapeflggpsvilfppkpkdtimisrtpevtcvvvdvsgedpevqgfn
wyvdgvevhnaktkpreeqfnstyrvvsvltvlhgdwlngkeykckvsnkgl
pssiektiskakggprepqvctlppsqgeemtkngvslscavkgfypsdiavew
esngqpennykttppvldsdgstflvskltvdksrwgegnvfscsvmhealhn
hytgkslslslgk

SEQ
NO: 424

ID

Light chain B

Divmtqtplslsvtpgqgpasisckssqslvhnnantylswylgkpgqspgsliykvsnr
fsgvpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveikdkthtdf
vltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassrasgv
pdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkthtrtvaa
psvfifppsdeqglksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskd
styslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 425

ID

Binding Protein 47 Nucleotide Sequences

Heavy chain A

caggtgcagetggtgcagtctggegecgaggtegtgaaacctggegectetgtgaaggt
gtcctgeaaggecageggctacacctttaccagetactacatccactgggtgegeecagge
ccctggacagggactggaatggatcggeageatctaccceggeaacgtgaacaccaact
acgcccagaagttccagggcagagecaccctgaccgtggacaccageatcageaccge
ctacatggaactgagccggctgagaagegacgacaccgecgtgtactactgcaceeggt
cccactacggectggattggaacttcgacgtgtggggcaagggcaccaccgtgacagtgt
ctagcgegtcgaccaagggecccteggtgttcectetggececttgcagecagaageacca
gcgaatctacagecgecctgggcetgectegtgaaggactactttccegagecegtgaceg
tgtcctggaactetggegetctgacaageggegtgcacacctttccageegtgetecagag
cagcggecetgtactctetgageagegtegtgacagtgeccageageagectgggeacca
agacctacacctgtaacgtggaccacaagcccageaacaccaaggtggacaagegggt
ggaatctaagtacggccctceetgecctecttgeccecagecectgaatttetgggeggacee
tcegtgtteetgttccceccaaageccaaggacaceetgatgatcagecggacceecgaa
gtgacctgegtggtegtggatgtgtcccaggaagatccegaggtgeagttcaattggtacg
tggacggegtggaagtgcacaacgccaagaccaageccagagaggaacagttcaacag
cacctaccgggtggtgtccgtgctgacegtgetgeaccaggactggetgaacggcaaag
agtacaagtgcaaggtgtccaacaagggcectgeccagetccatcgagaaaaccatcage
aaggccaagggecageeccgegagectcaagtgtataccetgeccecttgecaggaaga
gatgaccaagaaccaggtgtceetgtggtgtctegtgaaaggettctaccccagegacatt
gecegtggaatgggagageaacggecageccgagaacaactacaagaccaccceecct
gtgctggacagegacggctcattcttectgtactccaagetgaccgtggacaagagecggt
ggcaggaaggcaacgtgttcagetgctcegtgatgecacgaggecctgeacaaccactac
acccagaagtccctgtctetgtceetgggeaag

SEQ
NO: 426

ID

Light chain A

gacatccagatgacccagagecccageagectgtetgecagegtgggegacagagtga
ccatcacctgtcaggccagccagaacatctacgtgtggctgaactggtatcagcagaage

SEQ
NO: 427

ID
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ccggcaaggeccccaagetgetgatctacaaggecageaacctgeacaceggegtgee

cagcagattttctggcageggcetecggeaccgacttcaccctgacaatcagetecctgeag
cccgaggacattgecacctactactgecagecagggecagacctaccectacacetttgge

cagggcaccaagctggaaatcaagegtacggtggecgeteeccagegtgttcatettceea
cctagcgacgagcagcetgaagtccggeacagectetgtegtgtgectgetgaacaacttct
acccccgegaggecaaggtgcagtggaaggtggacaatgeectgcagageggeaaca

gccaggaaagegtgaccgageaggacageaaggactceacctacagectgageagea

ccctgaccctgagecaaggecgactacgagaagecacaaggtgtacgectgecgaagtgac

ccaccagggcctgtctagccecgtgaccaagagettcaaccggggegagtgt

Heavy chain B

caggtgcacctgacacagagcggacccgaagtgcggaagectggeacctetgtgaagg
tgtcetgecaaggeccctggeaacacectgaaaacctacgacctgeactgggtgegeage
gtgccaggacagggactgcagtggatgggctggatcagecacgagggegacaagaaa
gtgatcgtggaacggttcaaggecaaagtgaccatcgactgggacagaageaccaacac
cgcctacctgecagetgageggectgacctetggegataccgeegtgtactactgegecaa
gggcagcaageaccggetgagagactacgeectgtacgacgatgacggegecctgaac
tgggccgtggatgtggactacctgageaacctggaattctggggccagggcacagecgt
gaccgtgtcatctgacaaaacccatacccaggtgcagetggtggaatctggcggeggagt
ggtgcagectggeagaagectgagactgagetgtgeccgecageggettecaccttcacca
aggcctggatgeactgggtgegecaggeccetggaaageagetggaatgggtggeeca
gatcaaggacaagagcaacagctacgccacctactacgeccgacagegtgaagggecgg
ttcaccatcagccgggacgacagcaagaacaccctgtacctgecagatgaacagectgeg
ggccgaggacaccgecgtgtactactgtcggggcegtgtactatgecetgagececttcga
ttactggggccagggaaccctegtgaccgtgtetagtgataagacccacaccgettcgac
caagggcccatcggtgttcectctggeeccttgcagcagaagecaccagegaatctacage
cgecctgggetgectegtgaaggactactttcccgageccgtgaccgtgtectggaactet
ggcegetetgacaageggegtgeacacctttccagecgtgetccagageageggectgta
ctctctgageagegtegtgacagtgececageageagectgggeaccaagacctacacct
gtaacgtggaccacaagcccagcaacaccaaggtggacaagegggtggaatctaagta
cggecctcectgeectecttgeccageeectgaatttctgggeggaceeteegtgtteetgtt
ccceccaaageccaaggacaccectgatgatcagecggaccceegaagtgaccetgegtg
gtggtggatgtgtcccaggaagatcccgaggtgeagttcaattggtacgtggacggegtg
gaagtgcacaacgccaagaccaageccagagaggaacagttcaacageacctaceggg
tggtgtccgtgetgacegtgetgecaccaggactggctgaacggcaaagagtacaagtgca
aggtgtccaacaagggectgeccagetccatcgagaaaaccatcagcaaggecaaggg
ccagccccgegagectcaagtgtgtacectgececectagecaggaagagatgaccaaga
accaggtgtccctgagetgtgeecgtgaaaggcttctaccccagegacattgeegtggaatg
ggagagcaacggccageccgagaacaactacaagaccacceeecctgtgetggacage
gacggctcattcttcetggtgtccaagetgaccgtggacaagagecggtggeaggaagg
caacgtgttcagctgetcegtgatgecacgaggecctgeacaaccactacacccagaagte
cctgtctetgtceetgggeaag

SEQ
NO: 428

ID

Light chain B

gacatcgtgatgacccagacccccctgagectgagegtgacacctggacagectgecag
catcagctgcaagagcagecagagectggtgcacaacaacgecaacacctacctgaget
ggtatctgecagaageecggecagageccccagteectgatctacaaggtgtccaacagat
tcagcggegtgcccgacagattctccggeageggcetctggeaccgacttcaccctgaaga
tcagccgggtggaagecgaggacgtgggcgtgtactattgtggccagggeacccagtac
ccctteacctttggecageggeaccaaggtggaaatcaaggacaaaacccataccgacttc
gtgctgacccagagecctcacagectgagegtgacacctggegagagegecageatca
gctgcaagageagecactcectgatccacggegaccggaacaactacetggettggtac
gtgcagaagcccggeagatceeccecagetgetgatctacctggecageagecagageca
gcggegtgcccgatagatttictggecageggeagegacaaggacttcaccctgaagatca
gccgggtggaaaccgaggacgtgggcacctactactgtatgcagggeagagagagece
ctggacctttggccagggcaccaaggtggacatcaaggataagacccatacccgtacggt
ggcegeteccagegtgttcatettcccacctagecgacgageagetgaagtecggeacage

SEQ
NO: 429

ID
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ctetgtegtgtgeetgetgaacaacttctaccecegegaggecaaagtgeagtggaaggtg
gacaacgccctgecagageggeaacagecaggaaagegtgaccgageaggacageaa
ggactccacctacagectgageageaccetgacactgageaaggecgactacgagaag
cacaaggtgtacgcctgcgaagtgaccecaccagggectgtetageceecgtgaccaagag

cttcaaccggggcgagtgt

Binding Protein 48 Amino Acid Sequences

Heavy chain A

Qvqlvgsgaevvkpgasvkvsckasgytftsyyihwvrqapgqglewigsiypgnv
ntnyagkfqgratltvdtsistaymelsrilrsddtavyyctrshygldwnfdvwgkgttv
tvssastkgpsviplapcsrstsestaalgelvkdyfpepvtvswnsgaltsgvhtfpavl
gssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppceppcepapeflg
gpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevgfnwyvdgvevhnaktkpre
eqfnstyrvvsvltvlhqdwlngkeykckvsnkglpssiektiskakggprepqvytlp
pcqeemtknqvslwclvkgfypsdiavewesnggpennykttppvldsdgsfflysk
Itvdksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ ID
NO: 430

Light chain A

Digmtgspsslsasvgdrvtitcqasqniyvwlnwyqqkpgkapklliykasnlhtgv
psrisgsgsgtdftltisslgpediatyycqqgqtypytfgqgtkleikrtvaapsviifpps
deqglksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltl
skadyekhkvyacevthqglsspvtksfnrgec

SEQ ID
NO: 431

Heavy chain B

Qvqlvesgggvvgpgrslriscaasgftftkawmhwvrqapgkqlewvaqi

kdksnsyatyyadsvkgrftisrddskntlylgmnslraedtavyycrgvyyals
pfdywgqgtlvtvsssqvhltqsgpevrkpgtsvkvsckapgntlktydlhwv
rsvpgqglgqwmgwishegdkkviverfkakvtidwdrstntaylqlsgltsgd
tavyycakgskhrlrdyalydddgalnwavdvdylsnlefwgqgtavtvssrt

astkgpsvfplapcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpav
Igssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppeppep

apeflggpsvflfppkpkdtlmisrtpevtcvvvdvsqedpevgfnwyvdgv

evhnaktkpreeqfnstyrvvsvitvlhqdwingkeykckvsnkglpssiekti
skakggprepqvctlppsqeemtknqgvslscavkgfypsdiavewesngqpe
nnykttppvldsdgstflvskltvdksrwqgegnvfscsvmhealhnhytgksls
Islgk

SEQ ID
NO: 432

Light chain B

Dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassras
gvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikggpkaap
divmtqtplslsvtpgqgpasisckssqgslvhnnantylswylgkpgqspgsliykvsnrf
sgvpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveiktkgpsrtv
aapsvfifppsdeqlksgtasvvclinnfypreakvqwkvdnalgsgnsqesvteqds
kdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID
NO: 433

Binding Protein 48 Nucleotide Sequences

Heavy chain A

caggtgcagetggtgcagtctggegeecgaggtegtgaaacctggegectetgtgaaggt
gtcctgeaaggecageggctacacctttaccagetactacatccactgggtgegeecagge
ccctggacagggactggaatggatcggeageatctaccccggeaacgtgaacaccaact
acgcccagaagttccagggeagageceacectgacegtggacaccageatcageaccge
ctacatggaactgagccggctgagaagcgacgacaccgecgtgtactactgcaceeggt
cccactacggectggattggaacttcgacgtgtggggcaagggcaccaccgtgacagtgt
ctagcgegtegaccaagggecccteggtgttcectetggececttgcageagaageacca
gcgaatctacagecgeccetgggetgectegtgaaggactactttccegagecegtgaceg
tgtcctggaactetggegetctgacaageggegtgcacacctttccageegtgetecagag
cagcggccetgtactctetgagecagegtegtgacagtgeccageageageetgggeacca
agacctacacctgtaacgtggaccacaagcccageaacaccaaggtggacaagegggt
ggaatctaagtacggcccteecetgecctecttgeccagecectgaatttetgggeggacee
tcegtgtteetgttccceccaaageccaaggacacecetgatgatcagecggacceecgaa
gtgacctgegtggtegtggatgtgtcccaggaagatcecegaggtgeagttcaattggtacg
tggacggegtggaagtgecacaacgecaagaccaageccagagaggaacagttcaacag
cacctaccgggtggtgtccgtgctgacegtgetgeaccaggactggetgaacggcaaag

SEQ ID
NO: 434
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agtacaagtgcaaggtgtccaacaagggcectgeccagetccatcgagaaaaccatcage
aaggccaagggecageeccgegagcectecaagtgtataccetgeccecttgecaggaaga
gatgaccaagaaccaggtgtccetgtggtgtetegtgaaaggettctaccccagegacatt
gecegtggaatgggagageaacggecageccgagaacaactacaagaccaccceecct
gtgctggacagegacggctcattcttectgtactccaagetgaccgtggacaagagecggt
ggcaggaaggcaacgtgttcagetgetcegtgatgecacgaggecctgeacaaccactac
acccagaagtccctgtctetgtceetgggeaag

Light chain A

gacatccagatgacccagagecccageagectgtetgeccagegtgggcgacagagtga

ccatcacctgtcaggccagecagaacatctacgtgtggctgaactggtatcagcagaage

ccggeaaggeccccaagetgetgatctacaaggecageaacctgeacaccggegtece

cagcagattttctggcageggcetecggeacegacttcaccetgacaatcageteectgeag
cccgaggacattgecacctactactgecageagggecagacctaccectacacctttgge

cagggcaccaagctggaaatcaagegtacggtggecgetcccagegtgttcatcettceca
cctagcgacgageagetgaagtccggeacagectetgtegtgtgeetgetgaacaacttet
accceccgegaggecaaggtgcagtggaaggtggacaatgeectgcagageggeaaca

gccaggaaagegtgaccgageaggacageaaggactccacctacagectgageagea

ccctgaccctgagcaaggecgactacgagaageacaaggtgtacgectgegaagtgac

ccaccagggcctgtctagececgtgaccaagagcettcaaccggggcgagtgt

SEQ
NO: 435

ID

Heavy chain B

caggtgcagcetggtggaatctggeggeggagtggtgcageetggecagaagectgagact
gagctgtgccgecageggcttcaccttcaccaaggectggatgeactgggtecgecagg
cccetggaaageagetggaatgggtggeccagatcaaggacaagageaacagetacge
cacctactacgccgacagegtgaagggecggttcaccatcagccgggacgacageaag
aacaccctgtacctgcagatgaacagectgegggecgaggacaccgeegtgtactactgt
cggggcgtgtactatgeectgageeccttcgattactggggecagggaaccetegtgace
gtgtctagtageecaggtgcacctgacacagageggaccegaagtgeggaagectggea
cctetgtgaaggtgtectgecaaggeecctggeaacaccetgaaaacctacgacctgeact
gggtgcgecagegtgccaggacagggactgeagtggatgggetggatcagecacgagg
gcgacaagaaagtgatcgtggaacggticaaggccaaagtgaccatcgactgggacaga
agcaccaacaccgectacctgeagetgageggectgacctetggegataccgeegtgta
ctactgcgccaagggeageaageaccggetgagagactacgeectgtacgacgatgac
ggcgeectgaactgggecgtggatgtggactacctgageaacetggaattctggggeea
gggcacagcecgtgaccgtgtcatctcggaccgecageacaaagggeccatcggtgttee
ctctggecccttgecageagaageaccagegaatctacagecgecctgggetgectegtga
aggactactttcccgageccgtgacegtgtcetggaactetggegetetgacaageggegt
gcacacctttccageegtgetccagageageggectgtactctctgagecagegtegtgac
agtgcccagcagcagcectgggeaccaagacctacacctgtaacgtggaccacaagecec
agcaacaccaaggtggacaagcgggtggaatctaagtacggecctecctgecctecttge
ccagcccctgaatttctgggeggacccteegtgtteetgttccecccaaageccaaggaca
ccctgatgatcageecggacceccgaagtgacctgegtggtggtegatgtgteccaggaa
gatcccgaggtgceagttcaattggtacgtggacggegtggaagtgcacaacgccaagac
caagcccagagaggaacagttcaacagcacctaccgggtggtgteegtgctgacegtge
tgcaccaggactggetgaacggcaaagagtacaagtgecaaggtgtccaacaagggectg
cccagctccatcgagaaaaccatcagcaaggecaagggecagecccgegagectcaag
tgtgtaccetgeeccctagecaggaagagatgaccaagaaccaggtgteectgagetgtg
ccgtgaaaggcettctaccccagegacattgecgtggaatgggagageaacggeecagecee
gagaacaactacaagaccaccccccctgtgctggacagegacggctcattettectggtgt
ccaagctgaccgtggacaagageecggtggcaggaaggcaacgtgttcagetgeteegtg
atgcacgaggccctgcacaaccactacacccagaagteectgtctetgtcectgggcaag

SEQ
NO: 436

ID

Light chain B

gacttcgtgetgacccagageccteacagectgagegtgacacctggcgagagegecag
catcagctgcaagagcagcecactcectgatccacggegaccggaacaactacctggettg
gtacgtgcagaagcceggeagatccceccagetgetgatctacctggecageageagag
ccagcggegtgeccgatagattttctggcageggeagegacaaggacttcacectgaag

atcagccgggtggaaaccgaggacgtgggcacctactactgtatgcagggcagagaga
gcccctggacctttggecagggeaccaaggtggacatcaagggecageeccaaggeege

SEQ
NO: 437

ID
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ccecgacatcgtgatgacccagaccceectgagectgagegtgacacetggacagecetg
ccagcatcagctgcaagageagecagagectggtgeacaacaacgecaacacctacetg
agctggtatctgecagaageecggecagageecccagtecctgatctacaaggtgtecaac
agattcagcggegtgeccgacagattctceggeageggetetggecacegacttcaccetg
aagatcagccgggtggaagecgaggacgtgggcgtgtactattgtggccagggeacce
agtaccccttcacctttggcagecggcaccaaggtggaaatcaagaccaagggecccage
cgtacggtggccgceteccagegtgttcatcttcecacctagegacgageagetgaagtee
ggcacagectctgtegtgtgcctgetgaacaacttctacccecgegaggecaaagtgcag
tggaaggtggacaacgeectgcagageggcaacagecaggaaagegtgaccgageag
gacagcaaggactccacctacagectgagecageaccetgacactgagecaaggeegact
acgagaagcacaaggtgtacgcctgegaagtgacccaccagggectgtctageceegtg
accaagagcttcaaccggggcgagtgt

Binding Protein 49 Amino Acid Sequences

Heavy chain A

Qvqlvgsgaevvkpgasvkvsckasgytftsyyihwvrqapgqglewigsiypgnv
ntnyagkfqgratltvdtsistaymelsrirsddtavyyctrshygldwnfdvwgkgttv
tvssastkgpsviplapcsrstsestaalgelvkdyfpepvtvswnsgaltsgvhtfpavl
gssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpapeflg
gpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevgfnwyvdgvevhnaktkpre
eqfnstyrvvsvltvlhqdwlngkeykckvsnkglpssiektiskakggprepqvytlp
pcqeemtknqvslwclvkgfypsdiavewesnggpennykttppvldsdgsfflysk
Itvdksrwgegnvfscsvmhealhnhytgkslslslgk

SEQ ID
NO: 438

Light chain A

Digmtgspsslsasvgdrvtitcqasqniyvwlnwyqqkpgkapklliykasnlhtgv
psrisgsgsgtdftltisslgpediatyycqqgqtypytfgqgtkleikrtvaapsviifpps
deqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstyslsstltl
skadyekhkvyacevthqglsspvtksfnrgec

SEQ ID
NO: 439

Heavy chain B

Qvqlvesgggvvqpgrslriscaasgftftkawmhwvrgapgkqglewvagqi
kdksnsyatyyadsvkgrftisrddskntlylgmnslraedtavyycrgvyyals
pfdywgqgtlvtvssdkthtqvhltgsgpevrkpgtsvkvsckapgntlktydl
hwvrsvpgqglgwmgwishegdkkviverfkakvtidwdrstntaylqlsgl
tsgdtavyycakgskhrlrdyalydddgalnwavdvdylsnlefwgqgtavtv
ssdkthtastkgpsvfplapcsrstsestaalgclvkdyfpepvtvswnsgaltsg
vhtfpavlgssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygp
pcppepapeflggpsvilfppkpkdtlmisrtpevtevvvdvsgedpevqfn
wyvdgvevhnaktkpreeqfnstyrvvsvltvlhgdwingkeykckvsnkgl
pssiektiskakgqprepqvctlppsqeemtknqvslscavkgfypsdiavew
esngqpennykttppvldsdgstflvskltvdksrwgegnvfscsvmhealhn
hytgkslslslgk

SEQ ID
NO: 440

Light chain B

Dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassras
gvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkthtdiv
mtqtplslsvtpgqpasisckssgslvhnnantylswylgkpgqgspgsliykvsnrfsg
vpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveikdkthtrtvaap
svfifppsdeqglksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdst
yslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID
NO: 441

Binding Protein 49 Nucleotide Sequences

Heavy chain A

caggtgcagetggtgcagtctggegecgaggtegtgaaacctggegectetgtgaaggt
gtcctgeaaggecageggctacacctttaccagetactacatccactgggtgegeecagge
ccctggacagggactggaatggatcggeageatctaccceggeaacgtgaacaccaact
acgcccagaagttccagggeagageceaccctgacegtggacaccageatcageaccge
ctacatggaactgagccggctgagaagcgacgacaccgecgtgtactactgcaceeggt
cccactacggectggattggaacttcgacgtgtggggcaagggcaccaccgtgacagtgt
ctagcgegtegaccaagggececcteggtgttcectetggececttgcageagaageacca
gcgaatctacagecgeccetgggcetgectegtgaaggactactttccegagecegtgaceg
tgtcctggaactctggegetctgacaageggegtgcacacctttccageegtgetecagag

SEQ ID
NO: 442
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cagcggccetgtactctcetgageagegtegtgacagtgeccageageageetgggeacca
agacctacacctgtaacgtggaccacaagcccageaacaccaaggtggacaagegggt
ggaatctaagtacggccctceetgecctecttgecececagecectgaatttetgggeggacee
tcegtgtteetgttccceccaaageccaaggacaccetgatgatcagecggacceecgaa
gtgacctgegtggtegtggatgtgtcccaggaagatccegaggtgeagttcaattggtacg
tggacggegtggaagtgcacaacgeccaagaccaageccagagaggaacagttcaacag
cacctaccgggtggtgtccgtgctgacegtgetgeaccaggactggetgaacggcaaag
agtacaagtgcaaggtgtccaacaagggcectgeccagetccatcgagaaaaccatcage
aaggccaagggecageeccgegagectecaagtgtataccetgeccecttgecaggaaga
gatgaccaagaaccaggtgtccetgtggtgtctegtgaaaggettctaccccagegacatt
gecegtggaatgggagageaacggecageccgagaacaactacaagaccaccceecct
gtgctggacagegacggctcattcttectgtactccaagetgaccgtggacaagagecggt
ggcaggaaggcaacgtgttcagetgctcegtgatgecacgaggecctgeacaaccactac
acccagaagtccctgtctetgtceetgggeaag

Light chain A

gacatccagatgacccagagecccageagectgtetgeccagegtgggcgacagagtga

ccatcacctgtcaggccagecagaacatctacgtgtggctgaactggtatcagcagaage

ccggeaaggeccccaagetgetgatctacaaggecageaacctgeacaccggegtece

cagcagattttctggcageggcetecggeaccgacttcaccetgacaatcageteectgeag
cccgaggacattgecacctactactgecageagggecagacctaccectacacctttgge

cagggcaccaagctggaaatcaagegtacggtggecgetcecagegtgttcatcettceca
cctagcgacgagceagetgaagtccggeacagectetgtegtgtgeetgetgaacaacttet
accccecgegaggecaaggtgcagtggaaggtggacaatgeectgcagageggeaaca

gccaggaaagegtgaccgageaggacageaaggactccacctacagectgageagea

ccctgaccctgagcaaggecgactacgagaageacaaggtgtacgeetgegaagtgac

ccaccagggcctgtctageccecgtgaccaagagcettcaaccggggcgagtgt

SEQ
NO: 443

ID

Heavy chain B

caggtgcagcetggtggaatctggeggeggagtggtgcagectggeagaagectgagact
gagctgtgcegecageggcttcaccttcaccaaggectggatgeactgggtecgecagg

cccetggaaageagetggaatgggtggeccagatcaaggacaagageaacagetacge
cacctactacgccgacagegtgaagggecggttcaccatcagccgggacgacageaag
aacaccctgtacctgcagatgaacagectgegggecgaggacaccgeegtgtactactgt
cggggcgtgtactatgeectgageeccttcgattactggggecagggaaccetegtgace
gtgtctagtgacaaaacccatacccaggtgeacctgacacagageggacccgaagtgcg
gaagcctggceacctetgtgaaggtgtectgcaaggeccetggeaacaccetgaaaaccta
cgacctgcactgggtgecgeagegtgccaggacagggactgcagtggatgggctggate

agccacgagggcgacaagaaagtgatcgtggaacggttcaaggeccaaagtgaccatcg

actgggacagaagcaccaacaccgectacctgecagetgageggectgacctetggegat
accgccgtgtactactgegecaagggeageaageaccggetgagagactacgeeetgta
cgacgatgacggcgecctgaactgggecgtggatgtggactacctgageaacctggaatt
ctggggccagggcacagecgtgaccgtgtcatctgataagacccacaccgecageacaa
agggcccatcggtgttcecetetggeeccttgecageagaageaccagegaatctacagecg
ccetgggetgectegtgaaggactactttcccgagecegtgacegtgtectggaactetgg
cgctctgacaageggegtgcacacctttccagecgtgctccagageageggectgtacte
tctgagecagegtegtgacagtgcccageageagectgggeaccaagacctacacctgta

acgtggaccacaagcccagcaacaccaaggtggacaagegggtggaatctaagtacgg
ccctecctgecctecttgeccageeectgaatttctgggeggacccteegtgttectgttece
cccaaagcccaaggacacccetgatgatcageccggacceeccgaagtgaccetgegtggtg

gtggatgtgtcccaggaagatcccgaggtgcagttcaattggtacgtggacggcgtggaa
gtgcacaacgccaagaccaageccagagaggaacagttcaacageacctacegggtgg
tgtcegtgetgacegtgctgcaccaggactggetgaacggeaaagagtacaagtgcaag

gtgtccaacaagggectgeccagcetccatcgagaaaaccatcagcaaggecaagggcee

agccccgegagcectcaagtgtgtaccetgececctageccaggaagagatgaccaagaac
caggtgtcectgagetgtgecgtgaaaggettctaccccagegacattgecgtggaatgg

gagagcaacggccageccgagaacaactacaagaccacceccectgtgetggacageg
acggctcattcttcctggtgtccaagetgaccgtggacaagagecggtggeaggaaggea

SEQ
NO: 444

ID
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acgtgttcagetgetcegtgatgeacgaggecctgeacaaccactacacccagaagtece
tgtetctgteectgggeaag

Light chain B

gacttcgtgctgacccagagecctcacagectgagegtgacacctggegagagegecag
catcagctgcaagagcagecactcectgatccacggegaccggaacaactacetggettg
gtacgtgcagaagcccggeagatccccececagetgetgatctacctggecageageagag
ccagcggegtgeccgatagattttctggecageggcagegacaaggacttcaccctgaag
atcagccgggtggaaaccgaggacgtgggcacctactactgtatgcagggcagagaga
gcccctggacctttggecagggeaccaaggtggacatcaaggacaaaacccataccgac
atcgtgatgacccagacccccctgagectgagegtgacacctggacagectgecageat
cagctgcaagagcagccagagcectggtgcacaacaacgccaacacctacctgagetggt
atctgcagaagcccggecagageccccagtecetgatctacaaggtgtccaacagattca
gcggegtgcccgacagattctccggeageggetetggeaccgacttcacectgaagatca
gccgggtggaagecgaggacgtgggegtgtactattgtggeccagggeacccagtacce
cttcacctttggcageggeaccaaggtggaaatcaaggataagacecatacccgtacggt
ggcegeteccagegtgttcatcettcccacctagecgacgageagetgaagtecggeacage
ctetgtcgtgtgectgetgaacaacttctaccccegegaggecaaagtgcagtggaaggtg
gacaacgccctgeagageggeaacagecaggaaagegtgaccgageaggacageaa
ggactccacctacagectgageageacccetgacactgagcaaggecgactacgagaag
cacaaggtgtacgcctgcgaagtgacccaccagggcectgtetageceeecgtgaccaagag

cttcaaccggggcgagtgt

SEQ ID
NO: 445

Binding Protein 50 Amino Acid Sequences

Heavy chain A

Qvqlgesgpglvkpsqtlsltctvsgfslsdygvhwvrqppgkglewlgviwagggt
nynpslksrktiskdtsknqvslklssvtaadtavyycardkgysyyysmdywgqgtt
vtvssastkgpsviplapcsrstsestaalgelvkdyfpepvtvswnsgaltsgvhtfpav
Igssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpapefl
ggpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevqfnwyvdgvevhnaktkpr
eeqfnstyrvvsvltvlhgdwlngkeykckvsnkglpssiektiskakgqprepqvytl
ppcqeemtkngvslwclvkgfypsdiavewesngqpennykttppvldsdgsfflys
kltvdksrwgegnvfscsvmhealhnhytqgkslslslgk

SEQ ID
NO: 446

Light chain A

Divltgspaslavspgqratitcrasesveyyvtslmqwyqgkpgqppkllifaasnve
sgvparfsgsgsgtdftltinpveandvanyycqqsrkvpytfgqgtkleikrtvaapsv
fifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstys
Isstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID
NO: 447

Heavy chain B

Qvhltgsgpevrkpgtsvkvsckapgntlktydlhwvrsvpgqglgwmgwi
shegdkkviverfkakvtidwdrstntaylqlsgltsgdtavyycakgskhrlrd
yalydddgalnwavdvdylsnlefwgqgtavtvsssqvqlvesgggvvqpgr
slrlscaasgftftkawmhwvrgapgkqlewvaqikdksnsyatyyadsvkg
rftisrddskntlylgmnslraedtavyycrgvyyalspfdywgqgtlvtvssrta
stkgpsviplapcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpavl
gssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppepa
peflggpsvilfppkpkdtlmisrtpevicvvvdvsqedpevgfnwyvdgve

vhnaktkpreeqfnstyrvvsvitvlhgdwlngkeykckvsnkglpssiektis
kakggprepqvctlppsqgeemtknqgvslscavkgfypsdiavewesngqpe

nnykttppvldsdgstflvskltvdksrwgegnvfscsvmhealhnhytgksls
Islgk

SEQ ID
NO: 448

Light chain B

Divmtqtplslsvtpgqpasisckssqslvhnnantylswylgkpgqgspgsliykvsnr
fsgvpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveikgqpkaa

pdfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassra
sgvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdiktkgpsrt
vaapsvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqd
skdstyslsstltlskadyekhkvyacevthgglsspvtksfnrgec

SEQ ID
NO: 449

Binding Protein 50 Nucleotide Sequences
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Heavy chain A

caggtgcagcetgeaggaatctggecctggectecgtgaagectagecagaceetgagect
gacctgtaccgtgtccggettcagectgagegactacggegtgcactgggtgegecagec
acctggaaaaggcctggaatggetgggegtgatctgggctggeggaggcaccaactaca
accccagcctgaagtccagaaagaccatcagecaaggacaccagcaagaaccaggtgte
cctgaagctgagcagegtgacagecgecgataccgeegtgtactactgcgecagagaca
agggctacagctactactacagcatggactactggggccagggcaccaccgtgacegtg
tcatccgegtcgaccaagggeccecteggtgttecctetggececttgecageagaageace
agcgaatctacagccgecctgggcetgectegtgaaggactactttcccgageecgtgace
gtgtcetggaactetggegcetctgacaageggegtgeacacctttccagecgtgetecaga
gcagcggectgtactetctgageagegtegtgacagtgcccageageageetgggeace
aagacctacacctgtaacgtggaccacaagcccageaacaccaaggtggacaageggg
tggaatctaagtacggccctcectgeectecttgeccageecctgaatttctgggeggace
ctcegtgttectgttccececcaaageccaaggacaccctgatgatcagecggaceccega
agtgacctgcgtggtggtegatgtgtcccaggaagatccegaggtgcagttcaattggtac
gtggacggegtggaagtgcacaacgccaagaccaageccagagaggaacagttcaaca
gcacctaccgggtggtgtecgtgetgacegtgetgecaccaggactggetgaacggcaaa
gagtacaagtgcaaggtgtccaacaagggectgeccagetccatcgagaaaaccatcag
caaggccaagggccageccecgegagectcaagtgtatacectgeccecttgeccaggaag
agatgaccaagaaccaggtgtcectgtggtgtetegtgaaaggcttctaccccagegacat
tgcecgtggaatgggagagcaacggecageccgagaacaactacaagaccacecceect
gtgctggacagegacggeteattcttcetgtactccaagetgaccgtggacaagagecggt
ggcaggaaggeaacgtgttcagetgetecgtgatgecacgaggecctgeacaaccactac
acccagaagtccctgtctctgtccctgggeaag

SEQ
NO: 450

ID

Light chain A

gacatcgtgctgacacagagecectgetageetggeegtgtetectggacagagggeeac
catcacctgtagagccagegagagegtggaatattacgtgaccagecetgatgcagtggtat
cagcagaagcccggecagecccccaagetgetgattttcgeccgecageaacgtggaaag
cggegtgccagecagattttccggeageggctcetggecaccgacttcaccetgaccatcaa
ccecgtggaagecaacgacgtggecaactactactgecageagagecggaaggtgcce
tacacctttggccagggeaccaagetggaaatcaagegtacggtggecgeteccagegt
gttcatcttcccacctagecgacgageagetgaagtceggeacagectetgtegtgtgectg
ctgaacaacttctacccccgegaggecaaggtgeagtggaaggtggacaatgecctgea
gagcggcaacagccaggaaagegtgaccgageaggacageaaggactccacctacag
cctgagcageaccctgaccctgageaaggecgactacgagaageacaaggtgtacgect
gcgaagtgacccaccagggectgtctageeccgtgaccaagagettcaaccggggega

gtet

SEQ
NO: 451

ID

Heavy chain B

caggtgcacctgacacagagcggacccgaagtgcggaagectggeacctetgtgaagg
tgtcetgeaaggeccctggeaacacectgaaaacctacgacctgeactgggtgegeage
gtgccaggacagggactgcagtggatgggctggatcagecacgagggegacaagaaa
gtgatcgtggaacggttcaaggecaaagtgaccatcgactgggacagaageaccaacac
cgcctacctgecagetgageggectgacctetggegataccgeegtgtactactgegecaa
gggcagcaageaccggcetgagagactacgeectgtacgacgatgacggegecctgaac
tgggccgtggatgtggactacctgageaacctggaattctggggccagggeacagecgt
gaccgtgtcatcttctcaggtgcagetggteggaatetggeggeggagtggtecagectgg
cagaagcctgagactgagctgtgcegecageggcttcaccettcaccaaggectggatgea
ctgggtgcgccaggeccctggaaageagetggaatgggtggcccagatcaaggacaag
agcaacagctacgccacctactacgccgacagegtgaagggecggttcaccatcagecg
ggacgacagcaagaacaccctgtacctgcagatgaacagectgegggecgaggacace
gecgtgtactactgtcggggegtgtactatgeeetgageeccttcgattactggggccagg
gaaccctegtgaccgtgtctagtcggaccgettcgaccaagggeccatcggtgtteectct
ggceccttgcagcagaageaccagegaatctacageegeectgggetgectegtgaagg
actactttcccgageccgtgacegtgtectggaactetggegetetgacaageggegtgca
cacctttccageegtgctccagageageggectgtactctctgagecagegtegtgacagtg
cccagcageagectgggeaccaagacctacacctgtaacgtggaccacaageccagea
acaccaaggtggacaagcgggtggaatctaagtacggecectecctgecctecttgeccag

SEQ
NO: 452

ID

2717




ccectgaatttctgggeggacccteegtgttectgttceecccaaageccaaggacaccct
gatgatcagccggacceccgaagtgacctgegtggtggtggatgtgtcccaggaagate
ccgaggtgcagttcaattggtacgtggacggcgtggaagtgcacaacgccaagaccaag
cccagagaggaacagttcaacagcacctaccgggtggtgtecgtgctgacegtgetgea
ccaggactggctgaacggcaaagagtacaagtgcaaggtgtccaacaagggecetgece
agctccatcgagaaaaccatcagcaaggecaagggecageccegegagectcaagtgt
gtaccctgececectagecaggaagagatgaccaagaaccaggtgteectgagetgtgec
gtgaaaggcttctaccccagegacattgecgtggaatgggagagcaacggecageecga
gaacaactacaagaccaccccccctgtgctggacagegacggcteattcttectggtgtec
aagctgaccgtggacaagagecggtggeaggaaggeaacgtgttcagetgetecgtgat
gcacgaggcecctgcacaaccactacacccagaagtecctgtetetgtcectgggeaag

Light chain B

gacatcgtgatgacccagaccccectgagectgagegtgacacctggacagectgecag
catcagctgcaagagcagccagagectggtgcacaacaacgecaacacctacctgaget
ggtatctgcagaagececggecagageccecagteectgatctacaaggtgtccaacagat
tcagcggegtgccegacagattctecggeageggcetetggeaccgacttcacectgaaga
tcagcecgggtggaagecgaggacgtgggcgtgtactattgtggccagggeacceagtac
ccettcacctttggecageggeaccaaggtggaaatcaagggecageccaaggecgecee
cgacttcgtgetgacccagagecectcacagectgagegtgacacctggegagagegeea
gcatcagctgcaagageagecactcectgatccacggegaccggaacaactacetggett
ggtacgtgcagaageccggeagatceccecagetgetgatetacetggecageageaga
gccageggegtgecegatagattttctggeageggeagegacaaggacttcaccctgaa
gatcagccgggtggaaaccgaggacgtgggcacctactactgtatgecagggeagagag
agcccctggacctttggecagggeaccaaggtggacatcaagaccaagggecccagec
gtacggtggccgetcccagegtgttcatettcccacctagecgacgageagetgaagteeg
gcacagcctctgtegtgtgecetgetgaacaacttctacceccgegaggecaaagtgeagt
ggaaggtggacaacgecctgcagageggeaacagecaggaaagegtgaccgageag
gacagcaaggactccacctacagectgagecageaccetgacactgagecaaggeegact
acgagaagcacaaggtgtacgcctgegaagtgacccaccagggectgtctageceegtg
accaagagcttcaaccggggcegagtgt

SEQ
NO: 453

ID

Binding Protein 51

Amino Acid Sequences

Heavy chain A

Qvqlgesgpglvkpsqtlsltctvsgfslsdygvhwvrgppgkglewlgviwagggt
nynpslksrktiskdtsknqvslklssvtaadtavyycardkgysyyysmdywgqgtt
vtvssastkgpsviplapcsrstsestaalgelvkdyfpepvtvswnsgaltsgvhtfpav
Igssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpapefl
ggpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevqfnwyvdgvevhnaktkpr
eeqfnstyrvvsvltvlhgdwlngkeykckvsnkglpssiektiskakggprepqvytl
ppcqeemtkngvslwclvkgfypsdiavewesngqpennykttppvldsdgsfflys
kltvdksrwgegnvfscsvmhealhnhytqgkslslslgk

SEQ
NO: 454

ID

Light chain A

Divltgspaslavspgqratitcrasesveyyvtslmqwyqgkpgqppkllifaasnve
sgvparfsgsgsgtdftltinpveandvanyycqqsrkvpytfgqgtkleikrtvaapsv
fifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstys
Isstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 455

ID

Heavy chain B

Qvhltgsgpevrkpgtsvkvsckapgntlktydlhwvrsvpgqglqwmgwi
shegdkkviverfkakvtidwdrstntaylqlsgltsgdtavyycakgskhrlrd
yalydddgalnwavdvdylsnlefwgqgtavtvssdkthtqvqlvesgggvv
gpgrslriscaasgftftkawmhwvrqapgkqlewvaqikdksnsyatyyad
svkgrftisrddskntlylgmnslraedtavyycrgvyyalspfdywgqgtlvtv
ssdkthtastkgpsvfplapcsrstsestaalgclvkdyfpepvtvswnsgaltsg
vhtfpavlgssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygp
pcppepapeflggpsvilfppkpkdtimisrtpevtcvvvdvsgedpevqgfn

wyvdgvevhnaktkpreeqfnstyrvvsvltvlhgdwlngkeykckvsnkgl
pssiektiskakggprepqvctlppsqgeemtkngvslscavkgfypsdiavew

SEQ
NO: 456

ID

278




esngqpennykttppvldsdgsfflvskltvdksrwgegnvfscsvmhealhn
hytgkslslslgk

Light chain B

Divmtqtplslsvtpgqgpasisckssqslvhnnantylswylgkpgqspgsliykvsnr
fsgvpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveikdkthtdf
vltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassrasgv
pdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkthtrtvaa
psvfifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskd
styslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ ID
NO: 457

Binding Protein 51

Nucleotide Sequences

Heavy chain A

caggtgcagetgeaggaatctggecctggectegtgaagectagecagaceetgagect
gacctgtaccgtgtccggettcagectgagegactacggegtgeactgggtgcgecagec
acctggaaaaggcctggaatggetgggcgtgatetgggctggeggaggcaccaactaca
accccagcctgaagtccagaaagaccatcagecaaggacaccagcaagaaccaggtgte
cctgaagctgagcagegtgacagecgecgataccgeegtgtactactgcgecagagaca
agggctacagctactactacagcatggactactggggccagggcaccaccgtgacegtg
tcatccgegtcgaccaagggeccecteggtgttecctetggececttgecageagaageace
agcgaatctacagccgecctgggetgectegtgaaggactactttccegageecgtgace
gtgtcetggaactetggegetctgacaageggegtgeacacctttccagecgtgetecaga
gcagecggectgtactetctgageagegtegtgacagtgcccageageagecetgggeacc
aagacctacacctgtaacgtggaccacaagcccageaacaccaaggtggacaageggg
tggaatctaagtacggccctcectgeectecttgeccageecctgaatttectgggeggace
ctcegtgttectgttccceccaaageccaaggacaccctgatgatcagecggaccccega
agtgacctgcgtggtggtegatgtgtcccaggaagatccegaggtgcagttcaattggtac
gtggacggegtggaagtgcacaacgeccaagaccaageccagagaggaacagttcaaca
gcacctaccgggtegtgtecgtgetgacegtgetgecaccaggactggetgaacggcaaa
gagtacaagtgcaaggtgtccaacaagggectgeccagetccatcgagaaaaccatcag
caaggccaagggccageccececgegagectcaagtgtatacectgeccecttgecaggaag
agatgaccaagaaccaggtgtcectgtggtgtetegtgaaaggcttctaccccagegacat
tgccgtggaatgggagagecaacggecageccgagaacaactacaagaccacceccect
gtgctggacagegacggcteattcttcetgtactccaagetgaccgtggacaagagecggt
ggcaggaaggceaacgtgttcagetgetecgtgatgecacgaggecctgeacaaccactac
acccagaagtccctgtctctgtccctgggeaag

SEQ ID
NO: 458

Light chain A

gacatcgtgctgacacagagccectgetageetggeegtgtetecctggacagagggecac
catcacctgtagagccagcgagagegtggaatattacgtgaccagectgatgcagtggtat
cagcagaagcccggecageccccecaagetgetgattttcgecgecageaacgtggaaag
cggegtgeccagecagattttccggeageggcetctggeaccgacttcaccctgaccatcaa
ccecegtggaagecaacgacgtggecaactactactgecageagagecggaaggtgece
tacacctttggccagggcaccaagcetggaaatcaagegtacggtggccgeteccagegt
gttcatcttcccacctagegacgageagcetgaagtccggeacagectetgtegtgtgectg
ctgaacaacttctaccccegegaggecaaggtgcagtggaaggtggacaatgecetgea
gagcggcaacagccaggaaagegtgaccgageaggacageaaggactceacctacag
cctgagcagcaccctgaccctgagcaaggecgactacgagaageacaaggtgtacgect
gcgaagtgacccaccagggectgtctageccegtgaccaagagettcaaccggggega

gtet

SEQ ID
NO: 459

Heavy chain B

caggtgcacctgacacagagcggacccgaagtgcggaageetggeacctetgtgaagg
tgtcctgecaaggeccctggeaacaccetgaaaacctacgacctgeactgggtgegeage
gtgccaggacagggactgeagtggatgggctggatcageccacgagggegacaagaaa
gtgatcgtggaacggttcaaggccaaagtgaccatcgactgggacagaageaccaacac
cgcctacctgeagetgageggectgacctetggegatacecgecgtgtactactgegecaa
gggcagcaageaccggetgagagactacgecctgtacgacgatgacggegecctgaac
tgggcegtggatgtggactacctgageaacctggaattetggggccagggcacagecgt
gaccgtgtcatctgacaaaacccatacccaggtgcagetggtggaatctggeggcggagt

SEQ ID
NO: 460

279




ggtgcagectggeagaagectgagactgagetgtgccgecageggettecaccttcacca
aggcctggatgeactgggtgegecaggeccctggaaageagetggaatgggtggecca
gatcaaggacaagagcaacagctacgccacctactacgecgacagegtgaagggecgg
ttcaccatcagccgggacgacagcaagaacaccctgtacctgecagatgaacagectgeg
ggccgaggacaccgecgtgtactactgtcggggegtgtactatgecctgageccecttcga
ttactggggccagggaaccctegtgaccgtgtetagtgataagacccacaccgettcgac
caagggcccatcggtgttcectctggeeccttgcagcagaagecaccagegaatctacage
cgecctgggetgectegtgaaggactactttcccgageccgtgaccgtgtectggaactet
ggegetctgacaageggegtgeacacctttccagecgtgetccagageageggectgta
ctctctgageagegtegtgacagtgececageageagectgggeaccaagacctacacct
gtaacgtggaccacaagcccageaacaccaaggtggacaagegggtggaatctaagta
cggecectcectgeectecttgeccageecctgaatttctgggeggacecteegtgtteetgtt
ccceccaaageccaaggacaccectgatgatcagecggaccceegaagtgaccetgegtg
gtggtoggatgtgtcccaggaagatcccgaggtgeagttcaattggtacgtggacggegtg
gaagtgcacaacgccaagaccaageccagagaggaacagttcaacageacctaccggg
tggtgtccgtgctgacegtgetgecaccaggactggctgaacggcaaagagtacaagtgca
aggtgtccaacaagggectgeccagetccatcgagaaaaccatcagcaaggecaaggg
ccagccccgegagectcaagtgtgtacectgeceectagecaggaagagatgaccaaga
accaggtgtccctgagetgtgeecgtgaaaggcettctaccccagegacattgeecgtggaatg
ggagagcaacggccageccgagaacaactacaagaccacceeecctgtgetggacage
gacggctcattcttcetggtgtccaagetgaccgtggacaagagecggtggeaggaagg
caacgtgttcagctgctcegtgatgcacgaggecctgeacaaccactacacccagaagte
cctgtetetgtcectgggeaag

Light chain B

gacatcgtgatgacccagaccccectgagectgagegtgacacctggacagectgecag
catcagctgcaagagcagccagagectggtgcacaacaacgecaacacctacctgaget
ggtatctgcagaagececggecagageccecagteectgatctacaaggtgtccaacagat
tcagcggegtgccegacagattctccggeageggcetetggeaccgacttcacectgaaga
tcagcecgggtggaagecgaggacgtgggegtgtactattgtggecagggeacceagtac
cccttcacctttggecageggeaccaaggtggaaatcaaggacaaaacceataccgacttc
gtgctgacccagagecectcacagectgagegtgacacctggegagagegecageatca
gctgcaagageagcecactcectgatccacggegaccggaacaactacctggettggtac
gtgcagaagcccggeagatceccecagetgetgatetacetggecageageagageca
gcggegtgeccgatagattttctggcagecggeagegacaaggacttcaccetgaagatca
geegggtggaaaccgaggacgtgggeacctactactgtatgcagggcagagagageee
ctggacctttggccagggeaccaaggtggacatcaaggataagacccatacecgtacggt
ggccgceteecagegtgttcatettcccacctagcgacgageagetgaagtceggeacage
ctetgtegtgtgectgetgaacaacttctaccecegegaggecaaagtgeagtggaaggtg
gacaacgccctgecagageggeaacagecaggaaagegtgaccgageaggacageaa
ggactccacctacagectgageageacccetgacactgageaaggecgactacgagaag
cacaaggtgtacgcctgcgaagtgaccecaccagggectgtetageceecgtgaccaagag
cttcaaccggggcgagtgt

SEQ
NO: 461

ID

Binding Protein 52 Amino Acid Sequences

Heavy chain A

Qvqlgesgpglvkpsqtlsltctvsgfslsdygvhwvrgppgkglewlgviwagggt
nynpslksrktiskdtsknqvslklssvtaadtavyycardkgysyyysmdywgqgtt
vtvssastkgpsviplapcsrstsestaalgelvkdyfpepvtvswnsgaltsgvhtfpav
1gssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcpapefl
ggpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevqfnwyvdgvevhnaktkpr
eeqfnstyrvvsvltvlhgdwingkeykckvsnkglpssiektiskakggprepqvytl
ppcqeemtkngvslwclvkgfypsdiavewesngqpennykttppvldsdgsfflys
kltvdksrwgegnvfscsvmhealhnhytqgkslslslgk

SEQ
NO: 462

ID

Light chain A

Divltgspaslavspgqratitcrasesveyyvtslmqwyqgkpgqppkllifaasnve
sgvparfsgsgsgtdftltinpveandvanyycqqsrkvpytfgqgtkleikrtvaapsv
fifppsdeqlksgtasvvcllnnfypreakvqwkvdnalqsgnsqesvteqdskdstys
Isstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 463

ID

280




Heavy chain B

Qvqlvesgggvvgpgrslriscaasgftftkawmhwvrqapgkqlewvaqi

kdksnsyatyyadsvkgrftisrddskntlylgmnslraedtavyycrgvyyals
pfdywgqgtlvtvsssqvhltqsgpevrkpgtsvkvsckapgntlktydlhwv
rsvpgqglgqwmgwishegdkkviverfkakvtidwdrstntaylqlsgltsgd
tavyycakgskhrlrdyalydddgalnwavdvdylsnlefwgqgtavtvssrt

astkgpsvfplapcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpav
Igssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppeppep

apeflggpsvilfppkpkdtlmisrtpevtcvvvdvsqedpevqfnwyvdgv

evhnaktkpreeqfnstyrvvsvitvlhgdwingkeykckvsnkglpssiekti
skakggprepqvctlppsqeemtknqgvslscavkgfypsdiavewesngqpe
nnykttppvldsdgstflvskltvdksrwqgegnvfscsvmhealhnhytgksls
Islgk

SEQ
NO: 464

ID

Light chain B

Dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassras
gvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikgqpkaap
divmtqtplslsvtpggpasisckssgslvhnnantylswylgkpgqspgsliykvsnrf
sgvpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveiktkgpsrtv
aapsvfifppsdeqlksgtasvvclinnfypreakvqwkvdnalgsgnsqesvteqds
kdstyslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 465

ID

Binding Protein 52 Nucleotide Sequences

Heavy chain A

caggtgcagcetgeaggaatctggecctggectegtgaagectagecagaceetgagect
gacctgtaccgtgtccggettcagectgagegactacggegtgeactgggtgegecagec
acctggaaaaggcctggaatggetgggegtgatctgggctggeggaggcaccaactaca
accccagcctgaagtccagaaagaccatcagecaaggacaccagcaagaaccaggtgte
cctgaagctgagcagegtgacagecgecgataccgeegtgtactactgcgecagagaca
agggctacagctactactacagcatggactactggggccagggeaccaccgtgacegtg
tcatccgegtcgaccaagggeccecteggtgttecctetggececttgecageagaageace
agcgaatctacagccgecctgggetgectegtgaaggactactttcccgageecgtgace
gtgtcetggaactetggegcetctgacaageggegtgeacacctttccagecgtgetecaga
gcagcggectgtactetctgageagegtegtgacagtgcccageageageetgggeace
aagacctacacctgtaacgtggaccacaagcccageaacaccaaggtggacaageggg
tggaatctaagtacggccctcectgeectecttgeccageecctgaatttctgggeggace
ctcegtgttectgttccceccaaageccaaggacaccctgatgatcagecggacccccga
agtgacctgcgtggtggtegatgtgtcccaggaagatccegaggtgcagttcaattggtac
gtggacggegtggaagtgcacaacgeccaagaccaageeccagagaggaacagttcaaca
gcacctaccgggtggtgteccgtgetgacegtgetgecaccaggactggetgaacggcaaa
gagtacaagtgcaaggtgtccaacaagggectgeccagetccatcgagaaaaccatcag
caaggccaagggccagecececgegagectcaagtgtatacectgecceettgecaggaag
agatgaccaagaaccaggtgtcectgtggtgtetegtgaaaggcttctaccccagegacat
tgcegtggaatgggagagecaacggecageccgagaacaactacaagaccacceccect
gtgctggacagegacggcteattcttcetgtactccaagetgaccgtggacaagagecggt
ggcaggaaggceaacgtgttcagetgetecgtgatgecacgaggecctgeacaaccactac
acccagaagtccctgtctctgtccctgggeaag

SEQ
NO: 466

ID

Light chain A

gacatcgtgctgacacagagecectgetageetggeegtgtetectggacagagggeeac
catcacctgtagagccagegagagegtggaatattacgtgaccagectgatgcagtggtat
cagcagaagcccggecagecccccaagetgetgattttcgecgecageaacgtggaaag
cggcgtgccagecagattttccggeageggetctggcaccgacttcaccetgaccatcaa
ccecgtggaagecaacgacgtggecaactactactgecageagagecggaaggtgcce
tacacctttggccagggeaccaagetggaaatcaagegtacggtggecgeteccagegt
gttcatcttcccacctagecgacgageagetgaagtceggeacagectetgtegtgtgectg
ctgaacaacttctacccccgegaggecaaggtgeagtggaaggtggacaatgecctgea
gagcggcaacagecaggaaagegtgaccgageaggacageaaggactccacctacag
cctgagcageaccctgaccctgageaaggecgactacgagaageacaaggtgtacgect
gcgaagtgacccaccagggectgtctageeccgtgaccaagagettcaaccggggega

SEQ
NO: 467

ID

281




gtet

Heavy chain B

caggtgcagcetggtggaatctggeggeggagtggtgcagectggecagaagectgagact
gagctgtgccgecageggcttcaccttcaccaaggectggatgeactgggtecgecagg
cccctggaaageagetggaatgggtggeccagatcaaggacaagageaacagetacge
cacctactacgccgacagegtgaagggecggttcaccatcagccgggacgacageaag
aacaccctgtacctgcagatgaacagectgegggecgaggacaccgeegtgtactactgt
cggggcgtgtactatgeectgageeccttcgattactggggecagggaaccetegtgace
gtgtctagtagecaggtgcacctgacacagageggaccegaagtgeggaagectggea
cctetgtgaaggtgtectgecaaggeecctggeaacaccetgaaaacctacgacctgeact
gggtgcgeagegtgccaggacagggactgeagtggatgggetggatcagecacgagg
gcgacaagaaagtgatcgtggaacggticaaggccaaagtgaccatcgactgggacaga
agcaccaacaccgcctacctgeagetgageggectgacctetggegataccgeegtgta
ctactgcgccaagggeageaageaccggetgagagactacgeectgtacgacgatgac
ggcgeectgaactgggecgtggatgtggactacctgageaacetggaattctggggeca
gggcacagcecegtgaccgtgteatctcggaccgecageacaaagggeccatcggtgttee
ctctggecccttgecageagaageaccagegaatctacagecgecctgggetgectegtga
aggactactttcccgageccgtgacegtgtcetggaactetggegetetgacaageggegt
gcacacctttccageegtgetccagageageggectgtactctctgagecagegtegtgac
agtgcccagcagcagcectgggeaccaagacctacacctgtaacgtggaccacaagecec
agcaacaccaaggtggacaagcgggtggaatctaagtacggecectecctgecctecttge
ccagcccctgaatttctgggeggacccteegtgtteetgttccecccaaageccaaggaca
ccctgatgatcageecggacccccgaagtgacctgegtggtggtegatgtgteccaggaa
gatcccgaggtgceagttcaattggtacgtggacggegtggaagtgcacaacgccaagac
caagcccagagaggaacagttcaacagcacctaccgggtggtgteegtgetgacegtge
tgcaccaggactggetgaacggcaaagagtacaagtgecaaggtgtccaacaagggectg
cccagctccatcgagaaaaccatcagcaaggecaagggecagecccgegagectcaag
tgtgtaccetgeeccctagecaggaagagatgaccaagaaccaggtgteectgagetgtg
ccgtgaaaggcttctaccccagegacattgecgtggaatgggagageaacggeecagecee
gagaacaactacaagaccaccccccctgtgctggacagegacggcteattettectggtgt
ccaagctgaccgtggacaagagecggtggcaggaaggcaacgtgttcagetgeteegtg
atgcacgaggccctgcacaaccactacacccagaagteectgtctetgtcectgggcaag

SEQ
NO: 468

ID

Light chain B

gacttcgtgetgacccagageccteacagectgagegtgacacctggcgagagegecag
catcagctgcaagagcagcecactcectgatccacggegaccggaacaactacctggettg
gtacgtgcagaagcceggeagatccceccagetgetgatctacctggecageageagag
ccagcggegtgeccgatagattttctggcageggeagegacaaggacttcacectgaag
atcagccgggtggaaaccgaggacgtgggeacctactactgtatgcagggcagagaga
gceectggacctttggecagggeaccaaggtggacatcaagggecageccaaggecge
ccecgacatcgtgatgacccagaccceectgagectgagegtgacacetggacagecetg
ccagcatcagctgcaagageagecagagectggtgecacaacaacgecaacacctacetg
agctggtatctgecagaageeccggecagageccccagtecctgatctacaaggtgtecaac
agattcagcggegtgeccgacagattctceggeageggetetggecacegacttcaccetg
aagatcagccgggtggaagecgaggacgtgggcgtgtactattgtggccagggeacce
agtaccccttcacctttggcagecggeaccaaggtggaaatcaagaccaagggecccage
cgtacggtggccgceteccagegtgttcatcttcecacctagegacgageagetgaagtee
ggcacagectetgtegtgtgectgetgaacaacttctacccecgegaggecaaagtgcag
tggaaggtggacaacgeectgcagageggcaacagecaggaaagegtgaccgageag
gacagcaaggactccacctacagectgageageacccetgacactgagcaaggecegact
acgagaagcacaaggtgtacgcctgegaagtgacccaccagggectgtctageceegtg
accaagagcttcaaccggggcgagtgt

SEQ
NO: 469

ID

Binding Protein 53 Amino Acid Sequences

Heavy chain A

Qvqlgesgpglvkpsqtlsltctvsgfslsdygvhwvrgppgkglewlgviwagggt
nynpslksrktiskdtsknqvslklssvtaadtavyycardkgysyyysmdywgqgtt
vtvssastkgpsvfplapcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpav
1gssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygppcppcepapefl

SEQ
NO: 470

ID

282




ggpsvilfppkpkdtlmisrtpevtecvvvdvsqedpevqfnwyvdgvevhnaktkpr
eeqfnstyrvvsvltvlhgdwlngkeykckvsnkglpssiektiskakgqprepqvytl
ppcqeemtkngvslwclvkgfypsdiavewesngqpennykttppvldsdgsfflys
kltvdksrwgegnvfscsvmhealhnhytgkslslslgk

Light chain A

Divltgspaslavspgqratitcrasesveyyvtsimqwyqqgkpgqgppkllifaasnve
sgvparfsgsgsgtdftltinpveandvanyycqqsrkvpytfgqgtkleikrtvaapsv
fifppsdeqlksgtasvvcllnnfypreakvqwkvdnalgsgnsqesvteqdskdstys
Isstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 471

ID

Heavy chain B

Qvqlvesgggvvqpgrslriscaasgftftkawmhwvrgapgkqglewvagqi
kdksnsyatyyadsvkgrftisrddskntlylgmnslraedtavyycrgvyyals
pfdywgqgtlvtvssdkthtqvhltgsgpevrkpgtsvkvsckapgntlktydl
hwvrsvpgqglgwmgwishegdkkviverfkakvtidwdrstntaylqlsgl
tsgdtavyycakgskhrlrdyalydddgalnwavdvdylsnlefwgqgtavtv
ssdkthtastkgpsvfplapcsrstsestaalgclvkdyfpepvtvswnsgaltsg
vhtfpavlgssglyslssvvtvpssslgtktytcnvdhkpsntkvdkrveskygp
pcppepapeflggpsvilfppkpkdtlmisrtpevtecvvvdvsgedpevqfn
wyvdgvevhnaktkpreeqfnstyrvvsvltvlhgdwingkeykckvsnkgl
pssiektiskakgqprepqvctlppsqeemtknqvslscavkgfypsdiavew
esngqpennykttppvldsdgstflvskltvdksrwgegnvfscsvmhealhn
hytgkslslslgk

SEQ
NO: 472

ID

Light chain B

Dfvltgsphslsvtpgesasiscksshslihgdrnnylawyvgkpgrspqlliylassras
gvpdrfsgsgsdkdftlkisrvetedvgtyycmqgrespwtfgqgtkvdikdkthtdiv
mtqtplslsvtpgqpasisckssgslvhnnantylswylgkpgqgspgsliykvsnrfsg
vpdrfsgsgsgtdftlkisrveaedvgvyycgqgtqypftfgsgtkveikdkthtrtvaap
svfifppsdeqlksgtasvvclinnfypreakvqwkvdnalgsgnsgesvteqdskdst
yslsstltlskadyekhkvyacevthqglsspvtksfnrgec

SEQ
NO: 473

ID

Binding Protein 53 Nucleotide Sequences

Heavy chain A

caggtgcagctgeaggaatctggecctggectegtgaagectagecagaccetgagect
gacctgtaccgtgtccggettcagectgagegactacggegtgeactgggtgegecagec
acctggaaaaggcctggaatggetgggegtgatctgggctggeggaggcaccaactaca
accccagcctgaagtccagaaagaccatcagecaaggacaccagcaagaaccaggtgte
cctgaagctgagcagegtgacagecgecgataccgeegtgtactactgcgecagagaca
agggctacagetactactacagcatggactactggggccagggeaccaccgtgacegtg
tcatccgegtcgaccaagggeccecteggtgttecctetggececttgecageagaageace
agcgaatctacagccgecctgggcetgectegtgaaggactactttcccgageecgtgace
gtgtcetggaactetggegcetcetgacaageggegtgeacacctttccagecgtgetecaga
gcagcggectgtactetctgageagegtegtgacagtgcccageageageetgggeace
aagacctacacctgtaacgtggaccacaagcccageaacaccaaggtggacaageggg
tggaatctaagtacggccctceetgeectecttgeccageecctgaatttetgggeggace
ctcegtgttectgttccececcaaageccaaggacaccctgatgatcagecggaceccega
agtgacctgcgtggtggtegatgtgtcccaggaagatccegaggtgcagttcaattggtac
gtggacggegtggaagtgcacaacgccaagaccaageccagagaggaacagttcaaca
gcacctaccgggtggtgtecgtgetgacegtgetgecaccaggactggetgaacggcaaa
gagtacaagtgcaaggtgtccaacaagggectgeccagetccatcgagaaaaccatcag
caaggccaagggccageccecgegagectcaagtgtatacectgeccecttgeccaggaag
agatgaccaagaaccaggtgtcectgtggtgtetegtgaaaggcttctaccccagegacat
tgccgtggaatgggagagcaacggecageccgagaacaactacaagaccacccceect
gtgctggacagegacggcteattcttcetgtactccaagetgaccgtggacaagagecggt
ggcaggaaggceaacgtgttcagetgetecgtgatgecacgaggecctgeacaaccactac
acccagaagtccctgtctctgtccetgggeaag

SEQ
NO: 474

ID

Light chain A

gacatcgtgctgacacagagccectgetageetggeegtgtetecctggacagagggecac
catcacctgtagagccagcgagagegtggaatattacgtgaccagectgatgcagtggtat
cagcagaagcccggecageccccecaagetgetgattttcgecgecageaacgtggaaag

SEQ
NO: 475

ID

283




cggegtgecagecagattttccggeageggcetctggeaccgacttcaccctgaccatcaa
ccecegtggaagecaacgacgtggecaactactactgeccageagagecggaaggtgece
tacacctttggccagggcaccaagetggaaatcaagegtacggtggecgeteccagegt
gttcatcttcccacctagegacgageagcetgaagtccggeacagectetgtegtgtgectg
ctgaacaacttctaccccegegaggecaaggtgeagtggaaggtggacaatgecetgea
gagcggcaacagccaggaaagegtgaccgageaggacageaaggactceacctacag
cctgagcagcaccctgaccctgagcaaggecgactacgagaageacaaggtgtacgect
gcgaagtgacccaccagggectgtctageccegtgaccaagagettcaaccggggega

gt

Heavy chain B

caggtgcagetggtggaatctggeggcggagtggtgcageetggeagaagectgagact
gagctgtgccgecageggettcaccttcaccaaggectggatgeactgggtgegecagg
ccectggaaageagetggaatgggtggcceagatcaaggacaagageaacagetacge
cacctactacgccgacagegtgaagggecggttcaccatcageccgggacgacageaag
aacaccctgtacctgcagatgaacagecetgegggecgaggacaccgeegtgtactactgt
cggggcgtgtactatgecctgagecccttcgattactggggccagggaacccetegtgace
gtgtctagtgacaaaacccatacccaggtgcacctgacacagagecggacccgaagtgcg
gaagcctggeacctetgtgaaggtgteetgeaaggecectggecaacacectgaaaaccta
cgacctgcactgggtgcgcagegtgccaggacagggactgeagtggatgggctggatce
agccacgagggcgacaagaaagtgatcgtggaacggttcaaggecaaagtgaccatcg
actgggacagaagcaccaacaccgectacctgecagetgageggectgacctetggegat
accgecgtgtactactgcgccaagggeageaageaccggetgagagactacgeectgta
cgacgatgacggegecctgaactgggecgtggatgtggactacctgageaacctggaatt
ctggggccagggeacagecgtgaccgtgtcatctgataagacccacaccgecageacaa
agggcccatcggtgtteectetggeeccttgecageagaageaccagegaatctacageeg
ccetgggetgectegtgaaggactactttceccgagecegtgaccgtgtectggaactctgg
cgctetgacaageggegtgeacacctttccagecgtgctccagagecageggectgtacte
tctgagcagegtegtgacagtgecccageageagectgggeaccaagacctacacetgta
acgtggaccacaagcccageaacaccaaggtggacaagegggtggaatctaagtacgg
cceteeetgecctecttgeccageecctgaatttctgggeggacccetecgtgttectgtteee
cccaaagcccaaggacaccctgatgatcagecggaccccegaagtgacetgegtggtg
gtggatgtgtcccaggaagatcccgaggtgcagttcaattggtacgtggacggegtggaa
gtgcacaacgccaagaccaageccagagaggaacagttcaacageacctaccgggteg
tgtccgtgctgacegtgetgeaccaggactggetgaacggcaaagagtacaagtgcaag
gtgtccaacaagggcectgeccagetecatcgagaaaaccatcagcaaggecaagggece
agccccgegagectcaagtgtgtacectgececctagecaggaagagatgaccaagaac
caggtgtccetgagetgtgccgtgaaaggcttctaccecagegacattgeegtggaatgg
gagagcaacggcecageccgagaacaactacaagaccacceeccetgtgetggacageg
acggctcattcttectggtgtecaagetgaccgtggacaagageeggtggeaggaaggcea
acgtgttcagetgetcegtgatgeacgaggecctgeacaaccactacacccagaagtece
tgtetctgteectgggeaag

SEQ
NO: 476

ID

Light chain B

gacttcgtgetgacccagageccteacagectgagegtgacacctggegagagegecag
catcagctgcaagagcagcecactcectgatccacggegaccggaacaactacctggettg
gtacgtgcagaagccecggeagatccceccagetgetgatctacctggecageageagag
ccagcggegtgeccgatagattttctggcageggeagegacaaggacttcacectgaag
atcagccgggtggaaaccgaggacgtgggcacctactactgtatgcagggcagagaga
gceectggacctttggecagggeaccaaggtggacatcaaggacaaaacceataccgac
atcgtgatgacccagacccccctgagectgagegtgacacctggacagectgecageat
cagctgcaagageagecagagectggtgcacaacaacgecaacacctacetgagetggt
atctgcagaagcccggecagageccceagtecetgatctacaaggtgtccaacagattca
geggegtgeccgacagattctccggeageggetetggecacegacttcaccetgaagatca
geegggtggaagecgaggacgtgggegtgtactattgtggecagggeacceagtacee
cttcacctttggcagecggeaccaaggtggaaatcaaggataagacccataccegtacggt
ggccgceteecagegtgttcatettcccacctagcgacgageagetgaagtceggeacage
ctetgtegtgtgectgetgaacaacttctacceccgegaggecaaagtgeagtggaaggtg

SEQ
NO: 477

ID
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gacaacgccctgecagageggeaacagecaggaaagegtgaccgageaggacageaa
ggactccacctacagectgageageaccetgacactgageaaggecgactacgagaag
cacaaggtgtacgcctgcgaagtgaccecaccagggectgtetageceecgtgaccaagag
cttcaaccggggcgagtgt
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Table A: CDR sequences of binding proteins

Ab CDRH1 CDRH2 CDRH3 CDRL1 CDRL2 CDRL3
"D4BS “"a” dctin (SEQ ID NO:248) wlkprggavnyarplqg (SEQ ID NO: 249) gkncdynwdfeh (SEQ ID NO: 250) rtsqygsla (SEQ ID NO: 266) sgstraa (SEQ ID NO: 267) qqyef (SEQ 1D NO: 268
QJBS “b" GYTFTAHI(SEQ ID NO: 251) IKPQYGAV(SEQ ID NO: 252) drsygdsswalda (SEQ ID NO: 253) QGVGSD (SEQ 1D NO: 269) HTS (SEQID NO: 270) qvigf (SEQID NO: 271)
MPER gfdfdnaw(SEQ 1D NO: 254) itgpgegwsv(SEQ ID NO: 255) tgkyydfwsgyppgeeyfqd(SEQ ID NO: 256) rgdslrshyas (SEQ ID NO: 272) | gknnrps (SEQ 1D NO: 273) ssrdksgsrisv (SEQ 1D NO: 274)
V1/V2 dira] GNTLKTYD (SEQIDNO:257) ISHEGDKK(SEQ ID NO: 258) cakgskhrirdyalydddgalnwavdvdylsnlefw (SEQ ID NO:259) hslihgdrnny (SEQ ID NO: 275) las (SEQ ID NO: 276) cmqgrespwtf (SEQ 1D NO: 277)
V3 dir. SGASISDSY (SEQ ID NO: 260) VHKSGDT (SEQ ID NO:261) ARTLHGRRIYGIVAFNEWFTYFYMDV (SEQ ID NO: 262) SLGSRA (SEQID NO: 278) NNQ (SEQ ID NO: 279) HIWDSRVPTKWV (SEQ ID NO: @L
V1/Vdir. “b] QFRFDGYG (SEQID NO: 263) ISHDGIKK (SEQ ID NO: 264) CAKDLREDECEEWWSDYYDFGKQLPCAKSRGGLVGIADNW(SEQ ID NO: 265) TSNIGNNF (SEQID NO: 281) ETD (SEQ ID NO: 282) atwaaslssarv (SEQ ID NO: 283)
Ab CDRH1 CDRH2 CDRH3 CDRL1 CDRL2 CDRL3
Anti-CD28 GYTFTSYY (SEQID NO: 479) IYPGNVNT (SEQ ID NO: 480) trshygldwnfdv (SEQ ID NO: 481) QNIYVW (SEQ ID NO: 488) KAS (SEQ.ID NO: 489) | qqgqtypyt (SEQ ID NO: 490)
Anti-CD28 GFSLSDYG (SEQ ID NO: 482) IWAGGGT (SEQ ID NO: 483) ardkgysyyysmd (SEQ ID NO: 484) ESVEYYVTSL (SEQ ID NO: 491) | AAS (SEQ ID NO: 492) [ ggsrkvpyt (SEQ ID NO: 493)
Anti-CD3 GFTFTKAW (SEQ ID NO: 485) IKDKSNS (SEQ ID NO: 486) rgvyyalspfdy (SEQ ID NO:487) QSLVHNNANTY (SEQ ID NO: 494)| KVS (SEQ ID NO: 495) | gqgtayp (SEQID NO: 496)

Table B: CDR sequences of parental antibodies

Ab CDR_H1 CDR_H2 CDR_H3 CDR_L1 CDR_L2 CDR_L3
CD4BS | DCTLN LKPRGGAVNYARP | GKNCDYNWDFEH RTSQYGSLA SGSTRAA QQYEF
O (SEQID NO: 248) | LQ (SEQ ID NO: 250) (SEQ ID NO: 266) | (SEQ ID NO: 267) | (SEQ ID NO: 268)
(SEQ ID NO: 497)
CD4BS | GYTFTAHI IKPQYGAV DRSYGDSSWALDA QGVGSD HTS QVLQF
“hy (SEQ ID NO: 251) | (SEQ ID NO: 252) (SEQ ID NO: 253) (SEQ ID NO: 269) | (SEQ ID NO: 270) | (SEQ ID NO: 271)
MPER | GFDFDNAW ITGPGEGWSV TGKYYDFWSGYPPGEEYFQ | SLRSHY GKN SSRDKSGSRLSV
(SEQ ID NO: 254) | (SEQ ID NO: 255) D (SEQ ID NO: 500) | (SEQ ID NO: 501) | (SEQ ID NO: 274)
(SEQ ID NO: 256)
MPER | GFDFDNAW ITGPGEGWSV TGKYYDFWWGYPPGEEYF | SLRSHY GKN SSRDKSGSRLSV
100W | (SEQ ID NO: 254) | (SEQ ID NO: 255) QD (SEQ ID NO: 500) | (SEQ ID NO: 501) | (SEQ ID NO: 274)
B (SEQ ID NO: 498)
V1/V2 | GNTLKTYD ISHEGDKK CAKGSKHRLRDYALYDDD | HSLIHGDRNNY | LAS CMQGRESPWTF
directe | (SEQID NO: 257) | (SEQ ID NO: 258) GALNWAVDVDYLSNLEFW | (SEQ ID NO: 275) | (SEQ ID NO: 276) | (SEQ ID NO: 277)
d“a” (SEQ ID NO: 259)
V1/V2 | QFREDGYG ISHDGIKK CAKDLREDECEEWWSDYY | TSNIGNNF ETD ATWAASLSSAR
directe | (SEQID NO: 263) | (SEQ ID NO: 264) DFGKQLPCAKSRGGLVGIA | (SEQID NO: 281) | (SEQIDNO: 282) | V
d “b” DNW (SEQ ID NO: 283)
(SEQ ID NO: 265)
V3 GASISDSY VHKSGDT ARTLHGRRIYGIVAFNEWF | SLGSRA NNQ HIWDSRVPTKW
directe | (SEQID NO: 499) | (SEQ ID NO: 261) TYFYMDV (SEQ ID NO: 278) | (SEQIDNO:279) |V
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d (SEQ ID NO: 262) (SEQ ID NO: 280)
CD28 | GYTFTSYY IYPGNVNT TRSHYGLDWNFDV QNIYVW KAS QQGQTYPYT
(SEQ ID NO: 479) | (SEQ ID NO: 480) (SEQ ID NO: 481) (SEQ ID NO: 488) | (SEQ ID NO: 489) | (SEQ ID NO: 490)
CD28_ | GFSLSDYG IWAGGGT ARDKGYSYYYSMD ESVEYYVTSL AAS QQSRKVPYT
2 (SEQ ID NO: 482) | (SEQ ID NO:483) (SEQ ID NO: 484) (SEQID NO: 491) | (SEQID NO: 492) | (SEQ ID NO: 493)
CD3 | GFTFTKAW IKDKSNS RGVYYALSPFDY QSLVHNNANTY | KVS GQGTQYP
(SEQ ID NO: 485) | (SEQ ID NO: 486) (SEQ ID NO: 487) (SEQ ID NO: 494) | (SEQ ID NO: 495) | (SEQ ID NO: 496)

Table C: Variable domain sequences of parental antibodies

Ab Name Vu \'4%

CD4BS “a” | QVQLVQSGGQMKKPGESMRISCRASGYEFIDCTLNWIRLAP | EIVLTQSPGTLSLSPGETAIISCRTSQYGSLAWYQQ
GKRPEWMGWLKPRGGAVNYARPLOQGRVTMTRDVYSDTAF | RPGQAPRLVIYSGSTRAAGIPDRFSGSRWGPDYNL
LELRSLTVDDTAVYFCTRGKNCDYNWDFEHWGRGTPVIVS | TISNLESGDFGVYYCQQYEFFGQGTKVQVDIK
S (SEQ ID NO: 512)

(SEQ ID NO: 502)

CD4BS “b” | RAHLVQSGTAMKKPGASVRVSCQTSGYTFTAHILFWFRQAP | YIHVTQSPSSLSVSIGDRVTINCQTSQGVGSDLHW
GRGLEWVGWIKPQYGAVNFGGGFRDRVTLTRDVYREIAY YQHKPGRAPKLLIHHTSSVEDGVPSRFSGSGFHTS
MDIRGLKPDDTAVYYCARDRSYGDSSWALDAWGQGTTVV | FNLTISDLQADDIATYYCQVLOQFFGRGSRLHIK
VSA (SEQ ID NO: 513)

(SEQ ID NO: 503)
CD4BS “b” | RAHLVQSGTAMKKPGASVRVSCQTSGYTFTAHILFWFRQAP | YIHVTQSPSSLSVSIGDRVTINCQTSQGVGSDLHW
(Aglycan) GRGLEWVGWIKPQYGAVNFGGGFRDRVTLTRDVYREIAY YQHKPGRAPKLLIHHTSSVEDGVPSRFSGSGFHTS
MDIRGLKPDDTAVYYCARDRSYGDSSWALDAWGQGTTVV | FQLTISDLQADDIATYYCQVLQFFGRGSRLHIK
VSA (SEQ ID NO: 514)
(SEQ ID NO: 503)

CD4BS “b” | RAHLVQSGTAMKKPGASVRVSCQTSGYTFTAHILFWFRQAP | YIHVTQSPSSLSVSIGDRVTINCQTSQGVGSDLHW
(Aisomerizatio | GRGLEWVGWIKPQYGAVNFGGGFRDRVTLTRDVYREIAY YQHKPGRAPKLLIHHTSSVEEGVPSRFSGSGFHTS
n D55E) MDIRGLKPDDTAVYYCARDRSYGDSSWALDAWGQGTTVV | ENLTISDLQADDIATYYCQVLQFFGRGSRLHIK

VSA (SEQ ID NO: 515)
(SEQ ID NO: 503)
CD4BS “b” | RAHLVQSGTAMKKPGASVRVSCQTSGYTFTAHILFWFRQAP | YIHVTQSPSSLSVSIGDRVTINCQTSQGVGSDLHW
(Aisomerizatio | GRGLEWVGWIKPQYGAVNFGGGFRDRVTLTRDVYREIAY YQHKPGRAPKLLIHHTSSVEDA VPSRFSGSGFHTS
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n G56A)

MDIRGLKPDDTAVYYCARDRSYGDSSWALDAWGQGTTVV
VSA
(SEQ ID NO: 503)

FNLTISDLQADDIATYYCQVLOFFGRGSRLHIK
(SEQ ID NO: 516)

CD4BS “b” | RAHLVQSGTAMKKPGASVRVSCQTSGYTFTAHILFWFRQAP | YIHVTQSPSSLSVSIGDRVTINCQTSQGVGSDLHW
(Aglycan/ | GRGLEWVGWIKPQYGAVNFGGGFRDRVTLTRDVYREIAY | YQHKPGRAPKLLIHHTSSVEEGVPSRFSGSGFHTS
Aisomerizatio | MDIRGLKPDDTAVYYCARDRSYGDSSWALDAWGQGTTVV | FQLTISDLQADDIATYYCQVLQFFGRGSRLHIK
nDS5E) | VSA (SEQ ID NO: 517)
(SEQ ID NO: 503)

MPER EVRLVESGGGLVKPGGSLRLSCSASGFDFDNAWMTWVRQP | ASELTQDPAVSVALKQTVTITCRGDSLRSHYASW
PGKGLEWVGRITGPGEGWSVDYAESVKGRFTISRDNTKNTL | YQKKPGQAPVLLFYGKNNRPSGIPDRFSGSASGN
YLEMNNVRTEDTGY YFCARTGKYYDFWSGYPPGEEYFQD | RASLTITGAQAEDEADY YCSSRDKSGSRLSVFGG
WGQGTLVIVSS GTKLTVL
(SEQ ID NO: 504) (SEQ ID NO: 518)

MPER_100W | EVRLVESGGGLVKPGGSLRLSCSASGFDFDNAWMTWYVRQP | ASELTQDPAVSVALKQTVTITCRGDSLRSHYASW
PGKGLEWVGRITGPGEGWSVDYAESVKGRFTISRDNTKNTL | YQKKPGQAPVLLFYGKNNRPSGIPDRFSGSASGN
YLEMNNVRTEDTGY YFCARTGKYYDFWWGYPPGEEYFQD | RASLTITGAQAEDEADY YCSSRDKSGSRLSVFGG
WGQGTLVIVSS GTKLTVL
(SEQ ID NO: 505) (SEQ ID NO: 518)

V1/V2 QVHLTQSGPEVRKPGTSVKVSCKAPGNTLKTYDLHWVRSV | DFVLTQSPHSLSVTPGESASISCKSSHSLIHGDRNN

directed “a”> | PGQGLQWMGWISHEGDKKVIVERFKAKVTIDWDRSTNTAY | YLAWYVQKPGRSPQLLIYLASSRASGVPDRFSGS
LQLSGLTSGDTAVYYCAKGSKHRLRDYALYDDDGALNWA | GSDKDFTLKISRVETEDVGTY YCMQGRESPWTFG
VDVDYLSNLEFWGQGTAVTVSS QGTKVDIK
(SEQ ID NO: 506) (SEQ ID NO: 519)

VI/V2 QVQLVESGGGVVQPGTSLRLSCAASQFRFDGYGMHWVRQ | QSVLTQPPSVSAAPGQKVTISCSGNTSNIGNNEVS

directed “b” | APGKGLEWVASISHDGIKKYHAEKVWGRFTISRDNSKNTLY | WYQQRPGRAPQLLIYETDKRPSGIPDRFSASKSGT
LQMNSLRPEDTALY YCAKDLREDECEEWWSDYYDFGKQLP | SGTLAITGLQTGDEADYYCATWAASLSSARVFGT
CAKSRGGLVGIADNWGQGTMVTVSS GTKVIVL
(SEQ ID NO: 507) (SEQ ID NO: 520)

V3 directed | QMQLQESGPGLVKPSETLSLTCSVSGASISDSYWSWIRRSPG | SDISVAPGETARISCGEKSLGSRAVQWYQHRAGQ
KGLEWIGYVHKSGDTNYSPSLKSRVNLSLDTSKNQVSLSLV | APSLITYNNQDRPSGIPERFSGSPDSPFGTTATLTIT
AATAADSGKYYCARTLHGRRIYGIVAFNEWFTYFYMDVW | SVEAGDEADY YCHIWDSRVPTKWVFGGGTTLTV
GNGTQVTVSS L
(SEQ ID NO: 508) (SEQ ID NO: 521)

CD28 QVQLVQSGAEVVKPGASVKVSCKASGYTFTSYYIHWVRQA | DIQMTQSPSSLSASVGDRVTITCQASQNIYVWLN

PGQGLEWIGSIYPGNVNTNYAQKFQGRATLTVDTSISTAYM

WYQQKPGKAPKLLIYKASNLHTGVPSRFSGSGSG
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ELSRLRSDDTAVYYCTRSHYGLDWNEFDVWGKGTTVTVSS
(SEQ ID NO: 509)

TDFTLTISSLQPEDIATYYCQQGQTYPYTFGQGTK
LEIK
(SEQ ID NO: 522)

CD28_2 | QVQLQESGPGLVKPSQTLSLTCTVSGFSLSDYGVHWVRQPP | DIVLTQSPASLAVSPGQRATITCRASESVEYYVTS
GKGLEWLGVIWAGGGTNYNPSLKSRKTISKDTSKNQVSLKL | LMQWYQQKPGQPPKLLIFAASNVESGVPARFSGS
SSVTAADTAVYYCARDKGYSYYYSMDYWGQGTTVTVSS | GSGTDFTLTINPVEANDVANYYCQQSRKVPYTFG
(SEQ ID NO: 510) QGTKLEIK

(SEQ ID NO: 523)
CD3 QVQLVESGGGVVQPGRSLRLSCAASGFTFTKAWMHWVRQ | DIVMTQTPLSLSVTPGQPASISCKSSQSLVHNNAN

APGKQLEWVAQIKDKSNSYATYYADSVKGRFTISRDDSKNT
LYLQMNSLRAEDTAVYYCRGVYYALSPEDYWGQGTLVTV
SS

(SEQ ID NO: 511)

TYLSWYLQKPGQSPQSLIYKVSNRFSGVPDRFSGS
GSGTDFTLKISRVEAEDVGVYYCGOQGTQYPFTFG
SGTKVEIK

(SEQ ID NO: 524)

CDR sequences are underlined.
Variable domain modifications are shown in bold and italicized.
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CLAIMS

What is claimed is:

1. A binding protein comprising four polypeptide chains that form three antigen binding
sites that specifically bind one or more HIV target proteins, wherein a first polypeptide chain
comprises a structure represented by the formula:
V- Li-Vii- L-CL (1;
a second polypeptide chain comprises a structure represented by the formula:
Vui- Ls-Via- Li-Cuy (11];
a third polypeptide chain comprises a structure represented by the formula:
Vuz-Chi [1];
and a fourth polypeptide chain comprises a structure represented by the formula:
Vi3-CL IV
wherein
VL1 is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vi is a first immunoglobulin heavy chain variable domain;
V2 is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpy 1s an immunoglobulin Cy; heavy chain constant domain; and
L, L,, Ls, and L, are amino acid linkers;
and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over

light chain-heavy chain pair.

2. A binding protein comprising four polypeptide chains that form three antigen binding
sites that specifically bind one or more HIV target proteins, wherein a first polypeptide chain
comprises a structure represented by the formula:

Vi2- Li-Vii- L-Cp (1]
and a second polypeptide chain comprises a structure represented by the formula:

Vhi- L3-Vip- Ls-Cyi-hinge-Cpp-Chz (11]
and a third polypeptide chain comprises a structure represented by the formula:

VH3—CH1—hinge—CH2—CH3 [IH]

290



and a fourth polypeptide chain comprises a structure represented by the formula:
Vi3-Co [1V]

wherein:

VL is a first immunoglobulin light chain variable domain;

V12 is a second immunoglobulin light chain variable domain;

V13 is a third immunoglobulin light chain variable domain;

Vi is a first immunoglobulin heavy chain variable domain;

Vi is a second immunoglobulin heavy chain variable domain;

Vy3 is a third immunoglobulin heavy chain variable domain;

CL is an immunoglobulin light chain constant domain;

Cpy is an immunoglobulin Cy; heavy chain constant domain;

Ciz 1s an immunoglobulin Cy; heavy chain constant domain;

Cps 1s an immunoglobulin Cy3 heavy chain constant domain;

hinge is an immunoglobulin hinge region connecting the Cy; and Cy, domains; and

L;, L,, L3 and L4 are amino acid linkers;

and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over

light chain-heavy chain pair.

3. The binding protein of claim 1 or claim 2, wherein the one or more HIV target protein
is selected from the group consisting of glycoprotein 120, glycoprotein 41 and glycoprotein

160.

4. The binding protein of claim 1 or claim 2, wherein the binding protein is trispecific

and capable of specifically binding three different epitopes on a single HIV target protein.

5. The binding protein of claim 1 or claim 2, wherein the binding protein is trispecific
and capable of specifically binding two different epitopes on a first HIV target protein, and
one epitope on a second HIV target protein, wherein the first and second HIV target proteins

are different.

6. The binding protein of claim 1 or claim 2, wherein the binding protein is trispecific

and capable of specifically binding three different antigen targets.

7. The binding protein of claim 1 or claim 2, wherein the binding protein is capable of

inhibiting the function of one or more HIV target proteins.
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8. The binding protein of any one of claims 1-7, wherein V; comprises a CDR-LI,
CDR-L2, and CDR-L3 comprising a sequence as set forth in SEQ ID NOs: 266, 267, and
268, respectively; a sequence as set forth in SEQ ID NOs: 269, 270, and 271, respectively; a
sequence as set forth in SEQ ID NOs: 500, 501, and 274, respectively; a sequence as set forth
in SEQ ID NOs: 275, 276, and 277, respectively; a sequence as set forth in SEQ ID NOs:
281, 282, and 283, respectively; or a sequence as set forth in SEQ ID NOs: 278, 279, and
280, respectively.

9. The binding protein of any one of claims 1-7, wherein V; comprises a CDR-LI,
CDR-L2, and CDR-L3 of a light chain variable domain comprising a sequence selected from

the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520, and 521.

10. The binding protein of any one of claims 1-9, wherein V; comprises a light chain
variable domain comprising a sequence selected from the group consisting of SEQ ID NOs:

512,513, 514, 515, 516, 517, 518, 519, 520, and 521.

11. The binding protein of any one of claims 1-10, wherein Vi, comprises a CDR-L1,
CDR-L2, and CDR-L3 comprising a sequence as set forth in SEQ ID NOs: 266, 267, and
268, respectively; a sequence as set forth in SEQ ID NOs: 269, 270, and 271, respectively; a
sequence as set forth in SEQ ID NOs: 500, 501, and 274, respectively; a sequence as set forth
in SEQ ID NOs: 275, 276, and 277, respectively; a sequence as set forth in SEQ ID NOs:
281, 282, and 283, respectively; or a sequence as set forth in SEQ ID NOs: 278, 279, and
280, respectively.

12. The binding protein of any one of claims 1-10, wherein Vi, comprises a CDR-L1,
CDR-L2, and CDR-L3 of a light chain variable domain comprising a sequence selected from

the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520, and 521.

13. The binding protein of any one of claims 1-12, wherein Vi, comprises a light chain
variable domain comprising a sequence selected from the group consisting of SEQ ID NOs:

512,513, 514, 515, 516, 517, 518, 519, 520, and 521.

14. The binding protein of any one of claims 1-13, wherein Vi3 comprises a CDR-L1,
CDR-L2, and CDR-L3 comprising a sequence as set forth in SEQ ID NOs: 266, 267, and
268, respectively; a sequence as set forth in SEQ ID NOs: 269, 270, and 271, respectively; a
sequence as set forth in SEQ ID NOs: 500, 501, and 274, respectively; a sequence as set forth
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in SEQ ID NOs: 275, 276, and 277, respectively; a sequence as set forth in SEQ ID NOs:
281, 282, and 283, respectively; or a sequence as set forth in SEQ ID NOs: 278, 279, and
280, respectively.

15. The binding protein of any one of claims 1-13, wherein Vi3 comprises a CDR-L1,
CDR-L2, and CDR-L3 of a light chain variable domain comprising a sequence selected from

the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520, and 521.

16. The binding protein of any one of claims 1-15, wherein Vi3 comprises a light chain
variable domain comprising a sequence selected from the group consisting of SEQ ID NOs:

512,513, 514, 515, 516, 517, 518, 519, 520, and 521.

17. The binding protein of any one of claims 1-16, wherein Vy; comprises a CDR-HI,
CDR-H2, and CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248, 497, and
250, respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a sequence as set forth
in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set forth in SEQ ID NOs:
257, 258, and 259, respectively; a sequence as set forth in SEQ ID NOs: 263, 264, and 265,
respectively; or a sequence as set forth in SEQ ID NOs: 499, 261, and 262, respectively.

18. The binding protein of any one of claims 1-16, wherein Vy; comprises a CDR-HI,
CDR-H2, and CDR-H3 of a heavy chain variable domain comprising a sequence selected

from the group consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507, and 508.

19. The binding protein of any one of claims 1-18, wherein Vy; comprises a heavy chain
variable domain comprising a sequence selected from the group consisting of SEQ ID NOs:

502, 503, 504, 505, 506, 507, and 508.

20. The binding protein of any one of claims 1-19, wherein Vi, comprises a CDR-HI,
CDR-H2, and CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248, 497, and
250, respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a sequence as set forth
in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set forth in SEQ ID NOs:
257, 258, and 259, respectively; a sequence as set forth in SEQ ID NOs: 263, 264, and 265,
respectively; or a sequence as set forth in SEQ ID NOs: 499, 261, and 262, respectively.
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21. The binding protein of any one of claims 1-19, wherein Vi, comprises a CDR-HI,
CDR-H2, and CDR-H3 of a heavy chain variable domain comprising a sequence selected

from the group consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507, and 508.

22. The binding protein of any one of claims 1-21, wherein Vg, comprises a heavy chain
variable domain comprising a sequence selected from the group consisting of SEQ ID NOs:

502, 503, 504, 505, 506, 507, and 508.

23. The binding protein of any one of claims 1-22, wherein Vi3 comprises a CDR-HI,
CDR-H2, and CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248, 497, and
250, respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a sequence as set forth
in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set forth in SEQ ID NOs:
257, 258, and 259, respectively; a sequence as set forth in SEQ ID NOs: 263, 264, and 265,
respectively; or a sequence as set forth in SEQ ID NOs: 499, 261, and 262, respectively.

24. The binding protein of any one of claims 1-22, wherein Vi3 comprises a CDR-HI,
CDR-H2, and CDR-H3 of a heavy chain variable domain comprising a sequence selected

from the group consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507, and 508.

25. The binding protein of any one of claims 1-24, wherein Vg3 comprises a heavy chain
variable domain comprising a sequence selected from the group consisting of SEQ ID NOs:

502, 503, 504, 505, 506, 507, and 508.

26. The binding protein of any one of claims 1-25, wherein Vi comprises a CDR-L1
comprising the sequence of SEQ ID NO: 500, a CDR-L2 comprising the sequence of SEQ ID
NO: 501, and a CDR-L3 comprising the sequence of SEQ ID NO: 274; V1, comprises a
CDR-LI1 comprising the sequence of SEQ ID NO: 275, a CDR-L2 comprising the sequence
of SEQ ID NO: 276, and a CDR-L3 comprising the sequence of SEQ ID NO: 277; Vi3
comprises a CDR-L1 comprising the sequence of SEQ ID NO: 266, a CDR-L2 comprising
the sequence of SEQ ID NO: 267, and a CDR-L3 comprising the sequence of SEQ ID NO:
268; Vy; comprises a CDR-H1 comprising the sequence of SEQ ID NO: 254, a CDR-H2
comprising the sequence of SEQ ID NO: 255, and a CDR-H3 comprising the sequence of
SEQ ID NO: 256; Vi, comprises a CDR-H1 comprising the sequence of SEQ ID NO: 257, a
CDR-H2 comprising the sequence of SEQ ID NO: 258, and a CDR-H3 comprising the
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sequence of SEQ ID NO: 259; and Vg3 comprises a CDR-H1 comprising the sequence of
SEQ ID NO: 248, a CDR-H2 comprising the sequence of SEQ ID NO: 497, and a CDR-H3
comprising the sequence of SEQ ID NO: 250.

27. The binding protein of any one of claims 1-25, wherein Vi comprises a CDR-L1,
CDR-L2, and CDR-L3 of a light chain variable domain comprising the light chain variable
domain sequence of SEQ ID NO: 518; Vi, comprises a CDR-L1, CDR-L2, and CDR-L3 of a
light chain variable domain comprising the light chain variable domain sequence of SEQ ID
NO: 519; Vi3 comprises a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain
comprising the light chain variable domain sequence of SEQ ID NO: 512; Vy; comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising the heavy
chain variable domain sequence of SEQ ID NO: 504; Vi, comprises a CDR-H1, CDR-H2,
and CDR-H3 of a heavy chain variable domain comprising the heavy chain variable domain
sequence of SEQ ID NO: 506; and Vg3 comprises a CDR-H1, CDR-H2, and CDR-H3 of a
heavy chain variable domain comprising the heavy chain variable domain sequence of SEQ

ID NO: 502.

28. The binding protein of any one of claims 1-27, wherein Vi, comprises a light chain
variable domain comprising the sequence of SEQ ID NO: 518; V1, comprises a light chain
variable domain comprising the sequence of SEQ ID NO: 519; V3 comprises a light chain
variable domain comprising the sequence of SEQ ID NO: 512; Vy; comprises a heavy chain
variable domain comprising the sequence of SEQ ID NO: 504; Vi, comprises a heavy chain
variable domain comprising the sequence of SEQ ID NO: 506; and Vg3 comprises a heavy

chain variable domain comprising the sequence of SEQ ID NO: 502.

29. The binding protein of any one of claims 1-25, wherein Vi, comprises a CDR-L1
comprising the sequence of SEQ ID NO: 500, a CDR-L2 comprising the sequence of SEQ ID
NO: 501, and a CDR-L3 comprising the sequence of SEQ ID NO: 274; Vi, comprises a
CDR-LI1 comprising the sequence of SEQ ID NO: 275, a CDR-L2 comprising the sequence
of SEQ ID NO: 276, and a CDR-L3 comprising the sequence of SEQ ID NO: 277; Vi3
comprises a CDR-L1 comprising the sequence of SEQ ID NO: 269, a CDR-L2 comprising
the sequence of SEQ ID NO: 270, and a CDR-L3 comprising the sequence of SEQ ID NO:
271; Vi comprises a CDR-H1 comprising the sequence of SEQ ID NO: 254, a CDR-H2
comprising the sequence of SEQ ID NO: 255, and a CDR-H3 comprising the sequence of
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SEQ ID NO: 256; Vi, comprises a CDR-H1 comprising the sequence of SEQ ID NO: 257, a
CDR-H2 comprising the sequence of SEQ ID NO: 258, and a CDR-H3 comprising the
sequence of SEQ ID NO: 259; and V3 comprises a CDR-H1 comprising the sequence of
SEQ ID NO: 251, a CDR-H2 comprising the sequence of SEQ ID NO: 252, and a CDR-H3
comprising the sequence of SEQ ID NO: 253.

30. The binding protein of any one of claims 1-25, wherein Vi ; comprises a CDR-L1,
CDR-L2, and CDR-L3 of a light chain variable domain comprising the light chain variable
domain sequence of SEQ ID NO: 518; Vi, comprises a CDR-L1, CDR-L2, and CDR-L3 of a
light chain variable domain comprising the light chain variable domain sequence of SEQ ID
NO: 519; Vi3 comprises a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain
comprising the light chain variable domain sequence of SEQ ID NO: 513; Vy; comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising the heavy
chain variable domain sequence of SEQ ID NO: 504; Vi, comprises a CDR-H1, CDR-H2,
and CDR-H3 of a heavy chain variable domain comprising the heavy chain variable domain
sequence of SEQ ID NO: 506; and Vy3 comprises a CDR-H1, CDR-H2, and CDR-H3 of a
heavy chain variable domain comprising the heavy chain variable domain sequence of SEQ

ID NO: 503.

31. The binding protein of any one of claims 1-25 and 29-30, wherein V1, comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 518; Vi, comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 519; Vi3 comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 513; Vy; comprises a
heavy chain variable domain comprising the sequence of SEQ ID NO: 504; Vi, comprises a
heavy chain variable domain comprising the sequence of SEQ ID NO: 506; and V3

comprises a heavy chain variable domain comprising the sequence of SEQ ID NO: 503.

32. The binding protein of any one of claims 1-25, wherein Vi comprises a CDR-L1
comprising the sequence of SEQ ID NO: 275, a CDR-L2 comprising the sequence of SEQ ID
NO: 276, and a CDR-L3 comprising the sequence of SEQ ID NO: 277; Vi, comprises a
CDR-L1 comprising the sequence of SEQ ID NO: 500, a CDR-L2 comprising the sequence
of SEQ ID NO: 501, and a CDR-L3 comprising the sequence of SEQ ID NO: 274; Vi3
comprises a CDR-L1 comprising the sequence of SEQ ID NO: 269, a CDR-L2 comprising
the sequence of SEQ ID NO: 270, and a CDR-L3 comprising the sequence of SEQ ID NO:
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271; Vi comprises a CDR-H1 comprising the sequence of SEQ ID NO: 257, a CDR-H2
comprising the sequence of SEQ ID NO: 258, and a CDR-H3 comprising the sequence of
SEQ ID NO: 259; Vi, comprises a CDR-H1 comprising the sequence of SEQ ID NO: 254, a
CDR-H2 comprising the sequence of SEQ ID NO: 255, and a CDR-H3 comprising the
sequence of SEQ ID NO: 256; and Vg3 comprises a CDR-H1 comprising the sequence of
SEQ ID NO: 251, a CDR-H2 comprising the sequence of SEQ ID NO: 252, and a CDR-H3
comprising the sequence of SEQ ID NO: 253.

33. The binding protein of any one of claims 1-25, wherein Vi comprises a CDR-L1,
CDR-L2, and CDR-L3 of a light chain variable domain comprising the light chain variable
domain sequence of SEQ ID NO: 519; Vi, comprises a CDR-L1, CDR-L2, and CDR-L3 of a
light chain variable domain comprising the light chain variable domain sequence of SEQ ID
NO: 518; Vi3 comprises a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain
comprising the light chain variable domain sequence of SEQ ID NO: 513; Vy; comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising the heavy
chain variable domain sequence of SEQ ID NO: 506; Vi, comprises a CDR-H1, CDR-H2,
and CDR-H3 of a heavy chain variable domain comprising the heavy chain variable domain
sequence of SEQ ID NO: 504; and Vg3 comprises a CDR-H1, CDR-H2, and CDR-H3 of a
heavy chain variable domain comprising the heavy chain variable domain sequence of SEQ

ID NO: 503.

34, The binding protein of any one of claims 1-25 and 32-33, wherein Vi, comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 519; Vi, comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 518; Vi3 comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 513; Vy; comprises a
heavy chain variable domain comprising the sequence of SEQ ID NO: 506; Vi, comprises a
heavy chain variable domain comprising the sequence of SEQ ID NO: 504; and Vi3

comprises a heavy chain variable domain comprising the sequence of SEQ ID NO: 503.

35. The binding protein of claim 1, wherein the second polypeptide chain further
comprises an Fc region linked to Cy;, the Fc region comprising an immunoglobulin hinge

region and Cy; and Cyz immunoglobulin heavy chain constant domains.
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36.  The binding protein of claim 1, wherein the third polypeptide chain further comprises
an Fc region linked to Cyj, the Fc region comprising an immunoglobulin hinge region and

Cuz and Cyz immunoglobulin heavy chain constant domains.

37.  The binding protein of claim 1, wherein the second polypeptide chain further
comprises a first Fc region linked to Cyj, the first Fc region comprising an immunoglobulin
hinge region and Cy; and Cy3 immunoglobulin heavy chain constant domains, wherein the
first Fc region comprises amino acid substitutions at positions corresponding to positions 354
and 366 of human IgG1 according to EU Index, wherein the amino acid substitutions are
S354C and T366W; and wherein the third polypeptide chain further comprises a second Fc
region linked to Cyj, the second Fc region comprising an immunoglobulin hinge region and
Cuz and Cyz immunoglobulin heavy chain constant domains, wherein the second Fc region
comprises amino acid substitutions at positions corresponding to positions 349, 366, 368, and
407 of human IgG1 according to EU Index, wherein the amino acid substitutions are Y349C,
T366S, L368A, and Y407V.

38. The binding protein of claim 1, wherein the second polypeptide chain further
comprises a first Fc region linked to Cyj, the first Fc region comprising an immunoglobulin
hinge region and Cy; and Cyz immunoglobulin heavy chain constant domains, wherein the
first Fc region comprises amino acid substitutions at positions corresponding to positions
349, 366, 368, and 407 of human IgG1 according to EU Index, wherein the amino acid
substitutions are Y349C, T366S, L368A, and Y407V; and wherein the third polypeptide
chain further comprises a second Fc region linked to Cy;, the second Fc region comprising an
immunoglobulin hinge region and Cy; and Cys immunoglobulin heavy chain constant
domains, wherein the second Fc region comprises amino acid substitutions at positions
corresponding to positions 354 and 366 of human IgG1 according to EU Index, wherein the

amino acid substitutions are S354C and T366W.

39. The binding protein of claim 1, wherein the second polypeptide chain further
comprises a first Fc region linked to Cy;, the first Fc region comprising an immunoglobulin
hinge region and Cy; and Cyz immunoglobulin heavy chain constant domains, and wherein
the third polypeptide chain further comprises a second Fc region linked to Cy;, the second Fc
region comprising an immunoglobulin hinge region and Cy, and Cys immunoglobulin heavy

chain constant domains; wherein the first and second Fc regions comprise amino acid
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substitutions at positions corresponding to positions 428 and 434 of human IgG1 according to

EU Index, wherein the amino acid substitutions are M428L and N434S.

40. The binding protein of claim 2, wherein the Cy3 domain of the second polypeptide
chain comprises amino acid substitutions at positions corresponding to positions 354 and 366
of human IgG1 according to EU Index, wherein the amino acid substitutions are S354C and
T366W; and wherein the Cy; domain of the third polypeptide chain comprises amino acid
substitutions at positions corresponding to positions 349, 366, 368, and 407 of human IgG1
according to EU Index, wherein the amino acid substitutions are Y349C, T366S, L368A, and
Y407V.

41. The binding protein of claim 2, wherein the Cy3 domain of the second polypeptide
chain comprises amino acid substitutions at positions corresponding to positions 349, 366,
368, and 407 of human IgG1 according to EU Index, wherein the amino acid substitutions are
Y349C, T366S, L368A, and Y407V; and wherein the Cy3 domain of the third polypeptide
chain comprises amino acid substitutions at positions corresponding to positions 354 and 366
of human IgG1 according to EU Index, wherein the amino acid substitutions are S354C and

T366W.

42. The binding protein of claim 2, wherein the Cy3 domains of the second and the third
polypeptide chains both comprise amino acid substitutions at positions corresponding to
positions 428 and 434 of human IgG1 according to EU Index, wherein the amino acid

substitutions are M428L and N434S.

43. The binding protein of claim 1 or claim 2, wherein at least one of L;, L,, L3, or L, is

independently 0 amino acids in length.

44. The binding protein of claim 1 or claim 2, wherein L;, L,, Ls, or L, are each

independently at least one amino acid in length.

45. The binding protein of any one of claims 1-44, wherein L, comprises Asp-Lys-Thr-
His-Thr (SEQ ID NO: 525).

46. A binding protein comprising four polypeptide chains that form three antigen binding
sites, wherein a first polypeptide chain comprises a structure represented by the formula:

Vi2-Li-Vii- L,-Cp (1]
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and a second polypeptide chain comprises a structure represented by the formula:
Vui- Ls-Vi- Li-Cy (11]

and a third polypeptide chain comprises a structure represented by the formula:
Vh3-Chi [II1]

and a fourth polypeptide chain comprises a structure represented by the formula:
Vi5-CL [1V]

wherein:

V1 is a first immunoglobulin light chain variable domain;

V1, is a second immunoglobulin light chain variable domain;

V13 is a third immunoglobulin light chain variable domain;

Vi is a first immunoglobulin heavy chain variable domain;

Vi is a second immunoglobulin heavy chain variable domain;

Vy3 is a third immunoglobulin heavy chain variable domain;

CL is an immunoglobulin light chain constant domain;

Cpj is the immunoglobulin Cy; heavy chain constant domain; and

L,;, L,, L;, and L, are amino acid linkers;

wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over

light chain-heavy chain pair;

wherein:

(a) VL1, V12 and Vi3 are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 2, 4, 10, 12, 18, 20, 26, 28, 34, 36, 42,
44,50, 52, 58, 60, 66, 68, 74, 76, 82, 84, 90, 92, 98, 100, 106, 108, 114, 116, 122, 124, 130,
132, 138, 140, 146, 148, 154, 156, 162, 164, 170, 172, 178, 180, 186, 188, 194, 196, 202,
204,210,212, 218, 220, 226, 228, 233, 235, 241, 243; or

(b) VL1, V12 and Vi3 each independently comprise light chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in

any one of SEQ ID NOs:266-283; and
wherein:

(a) Vi1, Vi, and Vg3 are each independently a variable domain derived from an
amino acid sequence as set forth in any one of SEQ ID NOs: 1, 3,9, 11, 17, 10, 25, 27, 33,
35,41, 43,49, 51,57, 59, 65, 67,73, 75, 81, 83, 89,91, 97, 99, 105, 107, 113, 115, 121, 123,
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129, 131, 137, 139, 145, 147, 153, 155, 161, 163, 169, 171, 177, 179, 185, 187, 193, 195,
201, 203, 209, 211, 217, 219, 225, 227, 232, 234, 240, 242; or

(b) Vyi1, Vi, and Vg3 each independently comprise heavy chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in

any one of SEQ ID NOs: 248-265.

47. A binding protein comprising four polypeptide chains that form three antigen binding
sites, wherein a first polypeptide chain comprises a structure represented by the formula:
Vi2- Li-Vii- L-Cp (1]
and a second polypeptide chain comprises a structure represented by the formula:
Vhi- L3-Vip- Ls-Cyi-hinge-Cip-Chiz (11]
and a third polypeptide chain comprises a structure represented by the formula:
Viu3- Ci-hinge-Cyp-Cys [TII]
and a fourth polypeptide chain comprises a structure represented by the formula:
Vis-CL [1V]
wherein:
VL is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vi is a first immunoglobulin heavy chain variable domain;
Vi is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpj is the immunoglobulin Cy; heavy chain constant domain;
Ciz 1s an immunoglobulin Cy; heavy chain constant domain;
Cps 1s an immunoglobulin Cy3 heavy chain constant domain;
hinge is an immunoglobulin hinge region connecting the Cy; and Cy, domains; and
L;, L,, L3, and L4 are amino acid linkers;
wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair;
wherein:
(a) VL1, V12 and Vi3 are each independently a variable domain derived from an amino

acid sequence as set forth in any one of SEQ ID NOs: 2, 4, 10, 12, 18, 20, 26, 28, 34, 36,
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42,44, 50, 52, 58, 60, 66, 68, 74, 76, 82, 84, 90, 92, 98, 100, 106, 108, 114, 116, 122, 124,
130, 132, 138, 140, 146, 148, 154, 156, 162, 164, 170, 172, 178, 180, 186, 188, 194, 196,
202, 204, 210,212, 218, 220, 226, 228, 233, 235, 241, 243; or

(b) VL1, V12 and Vi3 each independently comprise light chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs:266-283; and
wherein:

(a) Vi1, Vi, and Vg3 are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 1, 3,9, 11, 17, 10, 25, 27, 33, 35, 41,
43,49, 51, 57, 59, 65, 67, 73,75, 81, 83, 89,91, 97, 99, 105, 107, 113, 115, 121, 123, 129,
131, 137, 139, 145, 147, 153, 155, 161, 163, 169, 171, 177, 179, 185, 187, 193, 195, 201,
203, 209, 211, 217, 219, 225, 227, 232, 234, 240, 242; or
(b) Vi, Vi, and V3 each independently comprise heavy chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in

any one of SEQ ID NOs: 248-265.

48.  The binding protein of claim 46, wherein the second polypeptide chain further
comprises an Fc region linked to Cy;, the Fc region comprising an immunoglobulin hinge

region and Cyp and Cyz immunoglobulin heavy chain constant domains.

49. The binding protein of claim 46, wherein the third polypeptide chain further
comprises an Fc region linked to Cy;, the Fc region comprising an immunoglobulin hinge

region and Cy; and Cyz immunoglobulin heavy chain constant domains.

50. The binding protein of claim 46, wherein the second polypeptide chain further
comprises a first Fc region linked to Cy;, the first Fc region comprising an immunoglobulin
hinge region and Cy; and Cyz immunoglobulin heavy chain constant domains, wherein the
first Fc region comprises amino acid substitutions at positions corresponding to positions 354
and 366 of human IgG1 according to EU Index, wherein the amino acid substitutions are
S354C and T366W; and wherein the third polypeptide chain further comprises a second Fc
region linked to Cy, the second Fc region comprising an immunoglobulin hinge region and
Cpz and Cyz immunoglobulin heavy chain constant domains, wherein the second Fc region

comprises amino acid substitutions at positions corresponding to positions 349, 366, 368, and
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407 of human IgG1 according to EU Index, wherein the amino acid substitutions are Y349C,
T366S, L368A, and Y407V.

51. The binding protein of claim 46, wherein the second polypeptide chain further
comprises a first Fc region linked to Cyj, the first Fc region comprising an immunoglobulin
hinge region and Cy; and Cyz immunoglobulin heavy chain constant domains, wherein the
first Fc region comprises amino acid substitutions at positions corresponding to positions
349, 366, 368, and 407 of human IgG1 according to EU Index, wherein the amino acid
substitutions are Y349C, T366S, L368A, and Y407V; and wherein the third polypeptide
chain further comprises a second Fc region linked to Cy;, the second Fc region comprising an
immunoglobulin hinge region and Cy, and Cyz immunoglobulin heavy chain constant
domains, wherein the second Fc region comprises amino acid substitutions at positions
corresponding to positions 354 and 366 of human IgG1 according to EU Index, wherein the

amino acid substitutions are S354C and T366W.

52. The binding protein of claim 46, wherein the second polypeptide chain further
comprises a first Fc region linked to Cy;, the first Fc region comprising an immunoglobulin
hinge region and Cy; and Cyz immunoglobulin heavy chain constant domains, and wherein
the third polypeptide chain further comprises a second Fc region linked to Cy;, the second Fc
region comprising an immunoglobulin hinge region and Cy, and Cys immunoglobulin heavy
chain constant domains; wherein the first and second Fc regions comprise amino acid
substitutions at positions corresponding to positions 428 and 434 of human IgG1 according to

EU Index, wherein the amino acid substitutions are M428L and N434S.

53. The binding protein of claim 47, wherein the Cy; domain of the second polypeptide
chain comprises amino acid substitutions at positions corresponding to positions 354 and 366
of human IgG1 according to EU Index, wherein the amino acid substitutions are S354C and
T366W; and wherein the Cy3 domain of the third polypeptide chain comprises amino acid
substitutions at positions corresponding to positions 349, 366, 368, and 407 of human IgG1
according to EU Index, wherein the amino acid substitutions are Y349C, T366S, L368A, and
Y407V.

54. The binding protein of claim 47, wherein the Cy3 domain of the second polypeptide
chain comprises amino acid substitutions at positions corresponding to positions 349, 366,

368, and 407 of human IgG1 according to EU Index, wherein the amino acid substitutions are
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Y349C, T366S, L368A, and Y407V; and wherein the Cy3 domain of the third polypeptide
chain comprises amino acid substitutions at positions corresponding to positions 354 and 366

of human IgG1 according to EU Index, wherein the amino acid substitutions are S354C and

T366W.

55. The binding protein of claim 47, wherein the Cyz domains of the second and the third
polypeptide chains both comprise amino acid substitutions at positions corresponding to
positions 428 and 434 of human IgG1 according to EU Index, wherein the amino acid

substitutions are M428L and N434S.

56. The binding protein of claim 46 or claim 47, wherein at least one of L;, L,, L3, or L, is

independently 0 amino acids in length.

57. The binding protein of claim 46 or claim 47, wherein L;, L,, Ls, or L, are each

independently at least one amino acid in length.

58.  The binding protein of any one of claims 46-57, wherein L, comprises Asp-Lys-Thr-
His-Thr (SEQ ID NO: 525).

59. A binding protein comprising a first polypeptide chain, a second polypeptide chain, a

third polypeptide chain and a fourth polypeptide chain wherein:

(a) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 4 or
an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID
NO: 4; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO: 3 or
an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID
NO: 3; the third polypeptide chain comprises the amino acid sequence of SEQ ID NO: 1 or
an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID
NO: 1; and the fourth polypeptide chain comprises the amino acid sequence of SEQ ID NO: 2
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ

ID NO: 2;

(b) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 12
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 12; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:

11 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
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SEQ ID NO: 11; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 9 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 9; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 10 or an amino acid sequence that is at least 95% identical to the amino acid

sequence of SEQ ID NO: 10;

(c) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 20
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 20; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
19 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 19; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 17 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 17; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 18 or an amino acid sequence that is at least 95% identical to the amino acid

sequence of SEQ ID NO: 18;

(d) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 28
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 28; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
27 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 27; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 25 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 25; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 26 or an amino acid sequence that is at least 95% identical to the amino acid

sequence of SEQ ID NO: 26;

(e) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 36
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 36; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
35 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 35; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 33 or an amino acid sequence that is at least 95% identical to the amino acid sequence of

SEQ ID NO: 33; and the fourth polypeptide chain comprises the amino acid sequence of SEQ

305



ID NO: 34 or an amino acid sequence that is at least 95% identical to the amino acid

sequence of SEQ ID NO: 34;

(f) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 44
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 44; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
43 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 43; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 41 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 41; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 42 or an amino acid sequence that is at least 95% identical to the amino acid

sequence of SEQ ID NO: 42;

(g) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 52
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 52; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
51 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 51; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 49 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 49; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 50 or an amino acid sequence that is at least 95% identical to the amino acid

sequence of SEQ ID NO: 50;

(h) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 60
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 60; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
59 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 59; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 57 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 57; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 58 or an amino acid sequence that is at least 95% identical to the amino acid

sequence of SEQ ID NO: 58;

(1) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 68

or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
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ID NO: 68; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
67 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 67; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 65 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 65; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 66 or an amino acid sequence that is at least 95% identical to the amino acid

sequence of SEQ ID NO: 66;

(j) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 76
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 76; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
75 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 75; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 73 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 73; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 74 or an amino acid sequence that is at least 95% identical to the amino acid

sequence of SEQ ID NO: 74;

(k) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 84
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 84; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
83 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 83; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 81 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 81; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 82 or an amino acid sequence that is at least 95% identical to the amino acid

sequence of SEQ ID NO: 82;

(1) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 92
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO:92; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
91 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 91; the third polypeptide chain comprises the amino acid sequence of SEQ ID

NO: 89 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
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SEQ ID NO: 89; and the fourth polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 90 or an amino acid sequence that is at least 95% identical to the amino acid

sequence of SEQ ID NO: 90;

(m) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
100 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 100; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 99 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 99; the third polypeptide chain comprises the amino acid sequence
of SEQ ID NO: 97 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 97; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 98 or an amino acid sequence that is at least 95% identical to the

amino acid sequence of SEQ ID NO: 98;

(n) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 108 or an
amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID NO:
108; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO: 107 or
an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID
NO: 107; the third polypeptide chain comprises the amino acid sequence of SEQ ID NO: 105
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 105; and the fourth polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 106 or an amino acid sequence that is at least 95% identical to the amino acid sequence

of SEQ ID NO: 106;

(o) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
116 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 116; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 115 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 115; the third polypeptide chain comprises the amino acid sequence
of SEQ ID NO: 113 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 113; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 114 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 114;
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(p) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 124
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 124; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 123 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 123; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 121 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 121; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 122 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 122;

(q) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 132
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 132; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 131 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 131; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 129 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 129; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 130 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 130;

(r) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 140
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 140; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 139 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 139; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 137 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 137; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 138 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 138;

(s) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 148
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 148; the second polypeptide chain comprises the amino acid sequence of SEQ ID

NO: 147 or an amino acid sequence that is at least 95% identical to the amino acid sequence
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of SEQ ID NO: 147; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 145 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 145; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 146 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 146;

(t) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 156
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 156; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 155 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 155; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 153 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 153; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 154 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 154;

(u) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 164
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 164; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 163 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 163; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 161 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 161; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 162 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 162;

(v) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 172
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 172; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 171 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 171; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 169 or an amino acid sequence that is at least 95% identical to the amino acid

sequence of SEQ ID NO: 169; and the fourth polypeptide chain comprises the amino acid
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sequence of SEQ ID NO: 170 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 170;

(w) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
180 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 180; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 179 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 179; the third polypeptide chain comprises the amino acid sequence
of SEQ ID NO: 177 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 177; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 178 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 178;

(x) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 188
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 188; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 187 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 187; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 185 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 185; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 186 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 186;

(y) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 196
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 196; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 195 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 195; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 193 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 193; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 194 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 194;

(z) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 204

or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
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ID NO: 204; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 203 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 203; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 201 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 201; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 202 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 202;

(aa) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
212 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 212; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 211 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 211; the third polypeptide chain comprises the amino acid sequence
of SEQ ID NO: 209 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 209; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 210 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 210;

(bb) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
220 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 220; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 219 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 219; the third polypeptide chain comprises the amino acid sequence
of SEQ ID NO: 217 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 217; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 218 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 218;

(cc) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
228 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 228; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 227 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 227; the third polypeptide chain comprises the amino acid sequence

of SEQ ID NO: 225 or an amino acid sequence that is at least 95% identical to the amino acid
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sequence of SEQ ID NO: 225; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 226 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 226;

(dd) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
235 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 235; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 234 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 234; the third polypeptide chain comprises the amino acid sequence
of SEQ ID NO: 232 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 232; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 233 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 233; or

(ee) first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 243 or
an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ ID
NO: 243; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
242 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 242; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 240 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 240; and the fourth polypeptide chain comprises the amino acid sequence of
SEQ ID NO: 241 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 241.

60. A binding protein comprising four polypeptide chains that form three antigen binding
sites that specifically bind one or more HIV target proteins and one or more T cell target
proteins, wherein a first polypeptide chain comprises a structure represented by the formula:
Vio- Li-Vii- L-Cp [1];
a second polypeptide chain comprises a structure represented by the formula:
Vui- L-Vie- Li-Cuy (11];
a third polypeptide chain comprises a structure represented by the formula:
Vuz-Chi (1];
and a fourth polypeptide chain comprises a structure represented by the formula:

Vi3-CL [IV];
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wherein

VL1 is a first immunoglobulin light chain variable domain;

V1, is a second immunoglobulin light chain variable domain;

V13 is a third immunoglobulin light chain variable domain;

Vy is a first immunoglobulin heavy chain variable domain;

V2 is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;

CL is an immunoglobulin light chain constant domain;

Cp 1s the immunoglobulin Cy; heavy chain constant domain; and
L, L,, Ls, and L, are amino acid linkers;

and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over

light chain-heavy chain pair.

61. A binding protein comprising four polypeptide chains that form three antigen binding
sites that specifically bind one or more HIV target proteins and one or more T cell target
proteins, wherein a first polypeptide chain comprises a structure represented by the formula:
Vio- Li-Vyii- Lx-Co [1];
a second polypeptide chain comprises a structure represented by the formula:
Vhi- L3-Vip- Ls-Cyi-hinge-Cipp-Chiz (1I];
a third polypeptide chain comprises a structure represented by the formula:
Vh3-Chi-hinge-Cyp-Ch [1I1];
and a fourth polypeptide chain comprises a structure represented by the formula:
Vi3-Co IV
wherein
VL is a first immunoglobulin light chain variable domain;
V1, is a second immunoglobulin light chain variable domain;
V13 is a third immunoglobulin light chain variable domain;
Vyi is a first immunoglobulin heavy chain variable domain;
Vi is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;
CL is an immunoglobulin light chain constant domain;
Cpj is the immunoglobulin Cy; heavy chain constant domain;
Ciz is an immunoglobulin Cy; heavy chain constant domain;
Cps 1s an immunoglobulin Cy3 heavy chain constant domain;
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hinge is an immunoglobulin hinge region connecting the Cy; and Cy, domains; and
L;, L,, L3, and L4 are amino acid linkers;
and wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over

light chain-heavy chain pair.

62.  The binding protein of claim 60 or claim 61, wherein the one or more HIV target
proteins are selected from the group consisting of glycoprotein 120, glycoprotein 41 and

glycoprotein 160.

63. The binding protein of claim 60 or claim 61, wherein the one or more T cell target

proteins are CD3 or CD28.

64. The binding protein of claim 60 or claim 61, wherein the binding protein is trispecific
and capable of specifically binding an HIV target protein and two different epitopes on a

single T cell target protein.

65.  The binding protein of claim 60 or claim 61, wherein the binding protein is trispecific
and capable of specifically binding an HIV target protein and two different T cell target

proteins.

66.  The binding protein of claim 60 or claim 61, wherein the binding protein is trispecific
and capable of specifically binding a T cell target protein and two different epitopes on a

single HIV target protein.

67. The binding protein of claim 60 or claim 61, wherein the binding protein is trispecific
and capable of specifically binding a T cell target protein and two different HIV target

proteins.

68. The binding protein of claim 60 or claim 61, wherein the first and second polypeptide
chains form two antigen binding sites that specifically target two T cell target proteins, and
the third and fourth polypeptide chains form an antigen binding site that specifically binds an
HIV target protein.

69. The binding protein of any one of claims 60-68, wherein Vi ; comprises a CDR-L1,
CDR-L2, and CDR-L3 comprising a sequence as set forth in SEQ ID NOs: 266, 267, and
268, respectively; a sequence as set forth in SEQ ID NOs: 269, 270, and 271, respectively; a
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sequence as set forth in SEQ ID NOs: 500, 501, and 274, respectively; a sequence as set forth
in SEQ ID NOs: 275, 276, and 277, respectively; a sequence as set forth in SEQ ID NOs:
281, 282, and 283, respectively; a sequence as set forth in SEQ ID NOs: 278, 279, and 280,
respectively; a sequence as set forth in SEQ ID NOs: 488, 489, and 490, respectively; a
sequence as set forth in SEQ ID NOs: 491, 492, and 493, respectively; or a sequence as set
forth in SEQ ID NOs: 494, 495, and 496, respectively.

70. The binding protein of any one of claims 60-68, wherein Vi ; comprises a CDR-L1,
CDR-L2, and CDR-L3 of a light chain variable domain comprising a sequence selected from
the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522,
523, and 524.

71. The binding protein of any one of claims 60-70, wherein V1 ; comprises a light chain
variable domain comprising a sequence selected from the group consisting of SEQ ID NOs:

512,513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523, and 524.

72. The binding protein of any one of claims 60-71, wherein Vi, comprises a CDR-L1,
CDR-L2, and CDR-L3 comprising a sequence as set forth in SEQ ID NOs: 266, 267, and
268, respectively; a sequence as set forth in SEQ ID NOs: 269, 270, and 271, respectively; a
sequence as set forth in SEQ ID NOs: 500, 501, and 274, respectively; a sequence as set forth
in SEQ ID NOs: 275, 276, and 277, respectively; a sequence as set forth in SEQ ID NOs:
281, 282, and 283, respectively; a sequence as set forth in SEQ ID NOs: 278, 279, and 280,
respectively; a sequence as set forth in SEQ ID NOs: 488, 489, and 490, respectively; a
sequence as set forth in SEQ ID NOs: 491, 492, and 493, respectively; or a sequence as set
forth in SEQ ID NOs: 494, 495, and 496, respectively.

73. The binding protein of any one of claims 60-71, wherein Vi, comprises a CDR-L1,
CDR-L2, and CDR-L3 of a light chain variable domain comprising a sequence selected from
the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522,
523, and 524.

74. The binding protein of any one of claims 60-73, wherein V1, comprises a light chain
variable domain comprising a sequence selected from the group consisting of SEQ ID NOs:

512,513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523, and 524.
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75. The binding protein of any one of claims 60-74, wherein Vi3 comprises a CDR-L1,
CDR-L2, and CDR-L3 comprising a sequence as set forth in SEQ ID NOs: 266, 267, and
268, respectively; a sequence as set forth in SEQ ID NOs: 269, 270, and 271, respectively; a
sequence as set forth in SEQ ID NOs: 500, 501, and 274, respectively; a sequence as set forth
in SEQ ID NOs: 275, 276, and 277, respectively; a sequence as set forth in SEQ ID NOs:
281, 282, and 283, respectively; a sequence as set forth in SEQ ID NOs: 278, 279, and 280,
respectively; a sequence as set forth in SEQ ID NOs: 488, 489, and 490, respectively; a
sequence as set forth in SEQ ID NOs: 491, 492, and 493, respectively; or a sequence as set
forth in SEQ ID NOs: 494, 495, and 496, respectively.

76. The binding protein of any one of claims 60-74, wherein V3 comprises a CDR-L1,
CDR-L2, and CDR-L3 of a light chain variable domain comprising a sequence selected from
the group consisting of SEQ ID NOs: 512, 513, 514, 515, 516, 517, 518, 519, 520, 521, 522,
523, and 524.

77. The binding protein of any one of claims 60-76, wherein V3 comprises a light chain
variable domain comprising a sequence selected from the group consisting of SEQ ID NOs:

512,513, 514, 515, 516, 517, 518, 519, 520, 521, 522, 523, and 524.

78. The binding protein of any one of claims 60-77, wherein Vy; comprises a CDR-HI1,
CDR-H2, and CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248, 497, and
250, respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a sequence as set forth
in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set forth in SEQ ID NOs:
257, 258, and 259, respectively; a sequence as set forth in SEQ ID NOs: 263, 264, and 265,
respectively; a sequence as set forth in SEQ ID NOs: 499, 261, and 262, respectively; a
sequence as set forth in SEQ ID NOs: 479, 480, and 481, respectively; a sequence as set forth
in SEQ ID NOs: 482, 483, and 484, respectively; or a sequence as set forth in SEQ ID NOs:
485, 486, and 487, respectively.

79. The binding protein of any one of claims 60-77, wherein Vy; comprises a CDR-HI1,
CDR-H2, and CDR-H3 of a heavy chain variable domain comprising a sequence selected
from the group consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507, 508, 509, 510, and
511.
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80. The binding protein of any one of claims 60-79, wherein Vy; comprises a heavy chain
variable domain comprising a sequence selected from the group consisting of SEQ ID NOs:

502, 503, 504, 505, 506, 507, 508, 509, 510, and 511.

81. The binding protein of any one of claims 60-80, wherein Vi, comprises a CDR-HI1,
CDR-H2, and CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248, 497, and
250, respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a sequence as set forth
in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set forth in SEQ ID NOs:
257, 258, and 259, respectively; a sequence as set forth in SEQ ID NOs: 263, 264, and 265,
respectively; a sequence as set forth in SEQ ID NOs: 499, 261, and 262, respectively; a
sequence as set forth in SEQ ID NOs: 479, 480, and 481, respectively; a sequence as set forth
in SEQ ID NOs: 482, 483, and 484, respectively; or a sequence as set forth in SEQ ID NOs:
485, 486, and 487, respectively.

82. The binding protein of any one of claims 60-80, wherein Vi, comprises a CDR-H]1,
CDR-H2, and CDR-H3 of a heavy chain variable domain comprising a sequence selected
from the group consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507, 508, 509, 510, and
511.

83. The binding protein of any one of claims 60-82, wherein Vi, comprises a heavy chain
variable domain comprising a sequence selected from the group consisting of SEQ ID NOs:

502, 503, 504, 505, 506, 507, 508, 509, 510, and 511.

84. The binding protein of any one of claims 60-83, wherein Vi3 comprises a CDR-H]1,
CDR-H2, and CDR-H3 comprising a sequence as set forth in SEQ ID NOs: 248, 497, and
250, respectively; a sequence as set forth in SEQ ID NOs: 251, 252, and 253, respectively; a
sequence as set forth in SEQ ID NOs: 254, 255, and 256, respectively; a sequence as set forth
in SEQ ID NOs: 254, 255, and 498, respectively; a sequence as set forth in SEQ ID NOs:
257, 258, and 259, respectively; a sequence as set forth in SEQ ID NOs: 263, 264, and 265,
respectively; a sequence as set forth in SEQ ID NOs: 499, 261, and 262, respectively; a
sequence as set forth in SEQ ID NOs: 479, 480, and 481, respectively; a sequence as set forth
in SEQ ID NOs: 482, 483, and 484, respectively; or a sequence as set forth in SEQ ID NOs:
485, 486, and 487, respectively.
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85. The binding protein of any one of claims 60-83, wherein Vi3 comprises a CDR-HI1,
CDR-H2, and CDR-H3 of a heavy chain variable domain comprising a sequence selected
from the group consisting of SEQ ID NOs: 502, 503, 504, 505, 506, 507, 508, 509, 510, and
511.

86. The binding protein of any one of claims 60-85, wherein Vs comprises a heavy chain
variable domain comprising a sequence selected from the group consisting of SEQ ID NOs:

502, 503, 504, 505, 506, 507, 508, 509, 510, and 511.

87. The binding protein of any one of claims 60-86, wherein Vi, comprises a CDR-L1
comprising the sequence of SEQ ID NO: 488, a CDR-L2 comprising the sequence of SEQ ID
NO: 489, and a CDR-L3 comprising the sequence of SEQ ID NO: 490; Vy, comprises a
CDR-L1 comprising the sequence of SEQ ID NO: 494, a CDR-L2 comprising the sequence
of SEQ ID NO: 495, and a CDR-L3 comprising the sequence of SEQ ID NO: 496; Vi3
comprises a CDR-L1 comprising the sequence of SEQ ID NO: 269, a CDR-L2 comprising
the sequence of SEQ ID NO: 270, and a CDR-L3 comprising the sequence of SEQ ID NO:
271; Vi comprises a CDR-H1 comprising the sequence of SEQ ID NO: 479, a CDR-H2
comprising the sequence of SEQ ID NO: 480, and a CDR-H3 comprising the sequence of
SEQ ID NO: 481; Vi, comprises a CDR-H1 comprising the sequence of SEQ ID NO: 485, a
CDR-H2 comprising the sequence of SEQ ID NO: 486, and a CDR-H3 comprising the
sequence of SEQ ID NO: 487; and Vy3 comprises a CDR-H1 comprising the sequence of
SEQ ID NO: 251, a CDR-H2 comprising the sequence of SEQ ID NO: 252, and a CDR-H3
comprising the sequence of SEQ ID NO: 253.

88. The binding protein of any one of claims 60-86, wherein Vi ; comprises a CDR-L1,
CDR-L2, and CDR-L3 of a light chain variable domain comprising the light chain variable
domain sequence of SEQ ID NO: 522; Vi, comprises a CDR-L1, CDR-L2, and CDR-L3 of a
light chain variable domain comprising the light chain variable domain sequence of SEQ ID
NO: 524; V13 comprises a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain
comprising the light chain variable domain sequence of SEQ ID NO: 513; Vy; comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising the heavy
chain variable domain sequence of SEQ ID NO: 509; Vi, comprises a CDR-H1, CDR-H2,
and CDR-H3 of a heavy chain variable domain comprising the heavy chain variable domain

sequence of SEQ ID NO: 511; and Vy3 comprises a CDR-H1, CDR-H2, and CDR-H3 of a
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heavy chain variable domain comprising the heavy chain variable domain sequence of SEQ

ID NO: 503.

89. The binding protein of any one of claims 60-88, wherein Vi; comprises a light chain
variable domain comprising the sequence of SEQ ID NO: 522; V, comprises a light chain
variable domain comprising the sequence of SEQ ID NO: 524; V3 comprises a light chain
variable domain comprising the sequence of SEQ ID NO: 513; Vy; comprises a heavy chain
variable domain comprising the sequence of SEQ ID NO: 509; Vi, comprises a heavy chain
variable domain comprising the sequence of SEQ ID NO: 511; and Vyz comprises a heavy

chain variable domain comprising the sequence of SEQ ID NO: 503.

90. The binding protein of any one of claims 60-86, wherein Vi; comprises a CDR-L1
comprising the sequence of SEQ ID NO: 494, a CDR-L2 comprising the sequence of SEQ ID
NO: 495, and a CDR-L3 comprising the sequence of SEQ ID NO: 496; Vi, comprises a
CDR-L1 comprising the sequence of SEQ ID NO: 488, a CDR-L2 comprising the sequence
of SEQ ID NO: 489, and a CDR-L3 comprising the sequence of SEQ ID NO: 490; Vi3
comprises a CDR-L1 comprising the sequence of SEQ ID NO: 269, a CDR-L2 comprising
the sequence of SEQ ID NO: 270, and a CDR-L3 comprising the sequence of SEQ ID NO:
271; Vi comprises a CDR-H1 comprising the sequence of SEQ ID NO: 485, a CDR-H2
comprising the sequence of SEQ ID NO: 486, and a CDR-H3 comprising the sequence of
SEQ ID NO: 487; Vi, comprises a CDR-H1 comprising the sequence of SEQ ID NO: 479, a
CDR-H2 comprising the sequence of SEQ ID NO: 480, and a CDR-H3 comprising the
sequence of SEQ ID NO: 481; and Vg3 comprises a CDR-H1 comprising the sequence of
SEQ ID NO: 251, a CDR-H2 comprising the sequence of SEQ ID NO: 252, and a CDR-H3
comprising the sequence of SEQ ID NO: 253.

91. The binding protein of any one of claims 60-86, wherein Vi, comprises a CDR-L1,
CDR-L2, and CDR-L3 of a light chain variable domain comprising the light chain variable
domain sequence of SEQ ID NO: 524; Vi, comprises a CDR-L1, CDR-L2, and CDR-L3 of a
light chain variable domain comprising the light chain variable domain sequence of SEQ ID
NO: 522; Vi3 comprises a CDR-L1, CDR-L2, and CDR-L3 of a light chain variable domain
comprising the light chain variable domain sequence of SEQ ID NO: 513; Vy; comprises a
CDR-H1, CDR-H2, and CDR-H3 of a heavy chain variable domain comprising the heavy
chain variable domain sequence of SEQ ID NO: 511; Vi, comprises a CDR-H1, CDR-H2,
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and CDR-H3 of a heavy chain variable domain comprising the heavy chain variable domain
sequence of SEQ ID NO: 509; and Vy3 comprises a CDR-H1, CDR-H2, and CDR-H3 of a
heavy chain variable domain comprising the heavy chain variable domain sequence of SEQ

ID NO: 503.

92. The binding protein of any one of claims 60-86 and 90-91, wherein Vi, comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 524; V|, comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 522; Vi3 comprises a
light chain variable domain comprising the sequence of SEQ ID NO: 513; Vy; comprises a
heavy chain variable domain comprising the sequence of SEQ ID NO: 511; Vi, comprises a
heavy chain variable domain comprising the sequence of SEQ ID NO: 509; and V3

comprises a heavy chain variable domain comprising the sequence of SEQ ID NO: 503.

93.  The binding protein of claim 60, wherein the second polypeptide chain further
comprises an Fc region linked to Cy;, the Fc region comprising an immunoglobulin hinge

region and Cyp and Cyz immunoglobulin heavy chain constant domains.

94. The binding protein of claim 60, wherein the third polypeptide chain further
comprises an Fc region linked to Cy;, the Fc region comprising an immunoglobulin hinge

region and Cy; and Cyz immunoglobulin heavy chain constant domains.

95. The binding protein of claim 60, wherein the second polypeptide chain further
comprises a first Fc region linked to Cy;, the first Fc region comprising an immunoglobulin
hinge region and Cy; and Cyz immunoglobulin heavy chain constant domains, wherein the
first Fc region comprises amino acid substitutions at positions corresponding to positions 354
and 366 of human IgG1 according to EU Index, wherein the amino acid substitutions are
S354C and T366W; and wherein the third polypeptide chain further comprises a second Fc
region linked to Cy, the second Fc region comprising an immunoglobulin hinge region and
Cpz and Cyz immunoglobulin heavy chain constant domains, wherein the second Fc region
comprises amino acid substitutions at positions corresponding to positions 349, 366, 368, and
407 of human IgG1 according to EU Index, wherein the amino acid substitutions are Y349C,
T366S, L368A, and Y407V.

96.  The binding protein of claim 60, wherein the second polypeptide chain further

comprises a first Fc region linked to Cyj, the first Fc region comprising an immunoglobulin
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hinge region and Cy; and Cyz immunoglobulin heavy chain constant domains, wherein the
first Fc region comprises amino acid substitutions at positions corresponding to positions
349, 366, 368, and 407 of human IgG1 according to EU Index, wherein the amino acid
substitutions are Y349C, T366S, L368A, and Y407V; and wherein the third polypeptide
chain further comprises a second Fc region linked to Cy, the second Fc region comprising an
immunoglobulin hinge region and Cy;, and Cys immunoglobulin heavy chain constant
domains, wherein the second Fc region comprises amino acid substitutions at positions
corresponding to positions 354 and 366 of human IgG1 according to EU Index, wherein the

amino acid substitutions are S354C and T366W.

97. The binding protein of claim 60, wherein the second polypeptide chain further
comprises a first Fc region linked to Cy;, the first Fc region comprising an immunoglobulin
hinge region and Cy; and Cyz immunoglobulin heavy chain constant domains, and wherein
the third polypeptide chain further comprises a second Fc region linked to Cy;, the second Fc
region comprising an immunoglobulin hinge region and Cy, and Cy3 immunoglobulin heavy
chain constant domains; wherein the first and second Fc regions comprise amino acid
substitutions at positions corresponding to positions 428 and 434 of human IgG1 according to

EU Index, wherein the amino acid substitutions are M428L and N434S.

98. The binding protein of claim 61, wherein the Cy3 domain of the second polypeptide
chain comprises amino acid substitutions at positions corresponding to positions 354 and 366
of human IgG1 according to EU Index, wherein the amino acid substitutions are S354C and
T366W; and wherein the Cy3 domain of the third polypeptide chain comprises amino acid
substitutions at positions corresponding to positions 349, 366, 368, and 407 of human IgG1
according to EU Index, wherein the amino acid substitutions are Y349C, T366S, L368A, and
Y407V.

99. The binding protein of claim 61, wherein the Cy3; domain of the second polypeptide
chain comprises amino acid substitutions at positions corresponding to positions 349, 366,
368, and 407 of human IgG1 according to EU Index, wherein the amino acid substitutions are
Y349C, T366S, L368A, and Y407V; and wherein the Cy3 domain of the third polypeptide
chain comprises amino acid substitutions at positions corresponding to positions 354 and 366
of human IgG1 according to EU Index, wherein the amino acid substitutions are S354C and

T366W.
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100. The binding protein of claim 61, wherein the Cy3 domains of the second and the third
polypeptide chains both comprise amino acid substitutions at positions corresponding to
positions 428 and 434 of human IgG1 according to EU Index, wherein the amino acid

substitutions are M428L and N434S.

101.  The binding protein of claim 60 or claim 61, wherein at least one of L, L,, L3, or L, is

independently 0 amino acids in length.

102.  The binding protein of claim 60 or claim 61, wherein L, L,, Ls, or L, are each

independently at least one amino acid in length.

103.  The binding protein of any one of claims 60-102, wherein L, is Gly-Gln-Pro-Lys-Ala-
Ala-Pro (SEQ ID NO: 299).

104. A binding protein comprising four polypeptide chains that form three antigen binding

sites, wherein a first polypeptide chain comprises a structure represented by the formula:

Vio- Li-Vii- L-Cp (1]

and a second polypeptide chain comprises a structure represented by the formula:
Vui- L-Vie- Li-Cuy (1]

and a third polypeptide chain comprises a structure represented by the formula:
Vuz-Cui (1]

and a fourth polypeptide chain comprises a structure represented by the formula:
Vi5-CL [1V]

wherein:

VL is a first immunoglobulin light chain variable domain;

V1, is a second immunoglobulin light chain variable domain;

V13 is a third immunoglobulin light chain variable domain;

Vy is a first immunoglobulin heavy chain variable domain;

Vi is a second immunoglobulin heavy chain variable domain;
Vy3 is a third immunoglobulin heavy chain variable domain;

CL is an immunoglobulin light chain constant domain;

Cp is the immunoglobulin Cy; heavy chain constant domain; and
L, L,, L;, and L, are amino acid linkers;

wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over

light chain-heavy chain pair;
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wherein:

(a) VL1, V12 and Vi3 are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 303, 305, 311, 313, 319, 321, 327, 329,
335, 337, 343, 345, 351, 353, 359, 361, 367, 369, 375, 377, 383, 385, 391, 393, 399, 401,
407, 409, 415, 417, 423, 425, 431, 433, 439, 441, 447, 449, 455, 457, 463, 465, 471, 473; or

(b) VL1, V12 and Vi3 each independently comprise light chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in

any one of SEQ ID NOs: 266-271, 275-277, 488-496; and
wherein:

(a) Vui, Vi, and Vys are each independently a variable domain derived from an
amino acid sequence as set forth in any one of SEQ ID NOs: 302, 304, 310, 312, 318, 320,
326, 328, 334, 336, 342, 344, 350, 352, 358, 360, 366, 368, 374, 376, 382, 384, 390, 392,
398, 400, 406, 408, 414, 416, 422, 424, 430, 432, 438, 440, 446, 448, 454, 456, 462, 464,
470, 472; or

(b) Vi1, Vi, and Vg3 each independently comprise heavy chain complementarity

determining regions of a variable domain comprising an amino acid sequence as set forth in

any one of SEQ ID NOs: 248-253, 257-259, 479-487.

105. A binding protein comprising four polypeptide chains that form three antigen binding

sites, wherein a first polypeptide chain comprises a structure represented by the formula:
Vio- Li-Vii- L-Co (1]

and a second polypeptide chain comprises a structure represented by the formula:
Vhi- L3-Vip- Ls-Cyi-hinge-Ciip-Chiz (1I]

and a third polypeptide chain comprises a structure represented by the formula:
Vu3-Cyi-hinge-Cyp-Cis [III]

and a fourth polypeptide chain comprises a structure represented by the formula:
Vis-Co [1V]

wherein:

VL is a first immunoglobulin light chain variable domain;

V1, is a second immunoglobulin light chain variable domain;

V13 is a third immunoglobulin light chain variable domain;

324



Vy is a first immunoglobulin heavy chain variable domain;

Vs is a second immunoglobulin heavy chain variable domain;

Vy3 is a third immunoglobulin heavy chain variable domain;

CL is an immunoglobulin light chain constant domain;

Cp is the immunoglobulin Cy; heavy chain constant domain;

Ciz is an immunoglobulin Cy; heavy chain constant domain;

Cpys is an immunoglobulin Cy3; heavy chain constant domain;

hinge is an immunoglobulin hinge region connecting the Cy; and Cy, domains; and
L, L,, L3, and L4 are amino acid linkers;

wherein the polypeptide of formula I and the polypeptide of formula II form a cross-over
light chain-heavy chain pair;

wherein:

(a) VL1, V12 and Vi3 are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 303, 305, 311, 313, 319, 321, 327,
329, 335, 337, 343, 345, 351, 353, 359, 361, 367, 369, 375, 377, 383, 385, 391, 393, 399,
401, 407, 409, 415, 417, 423, 425, 431, 433, 439, 441, 447, 449, 455, 457, 463, 465, 471,
473; or

(b) VL1, V12 and Vi3 each independently comprise light chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in
any one of SEQ ID NOs: 266-271, 275-277, 488-496; and
wherein:

(a) Vui, Vi, and Vys are each independently a variable domain derived from an amino
acid sequence as set forth in any one of SEQ ID NOs: 302, 304, 310, 312, 318, 320, 326,
328, 334, 336, 342, 344, 350, 352, 358, 360, 366, 368, 374, 376, 382, 384, 390, 392, 398,
400, 406, 408, 414, 416, 422, 424, 430, 432, 438, 440, 446, 448, 454, 456, 462, 464, 470,
472; or
(b) Vyi1, Vi, and Vg3 each independently comprise heavy chain complementarity
determining regions of a variable domain comprising an amino acid sequence as set forth in

any one of SEQ ID NOs: 248-253, 257-259, 479-487.

106.  The binding protein of claim 104, wherein the second polypeptide chain further
comprises an Fc region linked to Cyj, the Fc region comprising an immunoglobulin hinge

region and Cy; and Cyz immunoglobulin heavy chain constant domains.
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107.  The binding protein of claim 104, wherein the third polypeptide chain further
comprises an Fc region linked to Cyj, the Fc region comprising an immunoglobulin hinge

region and Cy; and Cyz immunoglobulin heavy chain constant domains.

108.  The binding protein of claim 104, wherein the second polypeptide chain further
comprises a first Fc region linked to Cyj, the first Fc region comprising an immunoglobulin
hinge region and Cy; and Cy3 immunoglobulin heavy chain constant domains, wherein the
first Fc region comprises amino acid substitutions at positions corresponding to positions 354
and 366 of human IgG1 according to EU Index, wherein the amino acid substitutions are
S354C and T366W; and wherein the third polypeptide chain further comprises a second Fc
region linked to Cyj, the second Fc region comprising an immunoglobulin hinge region and
Cuz and Cyz immunoglobulin heavy chain constant domains, wherein the second Fc region
comprises amino acid substitutions at positions corresponding to positions 349, 366, 368, and
407 of human IgG1 according to EU Index, wherein the amino acid substitutions are Y349C,
T366S, L368A, and Y407V.

109. The binding protein of claim 104, wherein the second polypeptide chain further
comprises a first Fc region linked to Cyj, the first Fc region comprising an immunoglobulin
hinge region and Cy; and Cyz immunoglobulin heavy chain constant domains, wherein the
first Fc region comprises amino acid substitutions at positions corresponding to positions
349, 366, 368, and 407 of human IgG1 according to EU Index, wherein the amino acid
substitutions are Y349C, T366S, L368A, and Y407V; and wherein the third polypeptide
chain further comprises a second Fc region linked to Cy;, the second Fc region comprising an
immunoglobulin hinge region and Cy; and Cys immunoglobulin heavy chain constant
domains, wherein the second Fc region comprises amino acid substitutions at positions
corresponding to positions 354 and 366 of human IgG1 according to EU Index, wherein the

amino acid substitutions are S354C and T366W.

110. The binding protein of claim 104, wherein the second polypeptide chain further
comprises a first Fc region linked to Cy;, the first Fc region comprising an immunoglobulin
hinge region and Cy; and Cyz immunoglobulin heavy chain constant domains, and wherein
the third polypeptide chain further comprises a second Fc region linked to Cyj, the second Fc
region comprising an immunoglobulin hinge region and Cy, and Cys immunoglobulin heavy

chain constant domains; wherein the first and second Fc regions comprise amino acid
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substitutions at positions corresponding to positions 428 and 434 of human IgG1 according to

EU Index, wherein the amino acid substitutions are M428L and N434S.

111.  The binding protein of claim 105, wherein the Cy3 domain of the second polypeptide
chain comprises amino acid substitutions at positions corresponding to positions 354 and 366
of human IgG1 according to EU Index, wherein the amino acid substitutions are S354C and
T366W; and wherein the Cy; domain of the third polypeptide chain comprises amino acid
substitutions at positions corresponding to positions 349, 366, 368, and 407 of human IgG1
according to EU Index, wherein the amino acid substitutions are Y349C, T366S, L368A, and
Y407V.

112.  The binding protein of claim 105, wherein the Cy3; domain of the second polypeptide
chain comprises amino acid substitutions at positions corresponding to positions 349, 366,
368, and 407 of human IgG1 according to EU Index, wherein the amino acid substitutions are
Y349C, T366S, L368A, and Y407V; and wherein the Cy3 domain of the third polypeptide
chain comprises amino acid substitutions at positions corresponding to positions 354 and 366
of human IgG1 according to EU Index, wherein the amino acid substitutions are S354C and

T366W.

113. The binding protein of claim 105, wherein the Cy3 domains of the second and the
third polypeptide chains both comprise amino acid substitutions at positions corresponding to
positions 428 and 434 of human IgG1 according to EU Index, wherein the amino acid

substitutions are M428L and N434S.

114. The binding protein of claim 104 or claim 105, wherein at least one of L, L,, L3, or L4

is independently 0 amino acids in length.

115. The binding protein of claim 104 or claim 105, wherein L,, L,, Ls, or L, are each

independently at least one amino acid in length.

116. The binding protein of any one of claims 104-115, wherein L, is Gly-Gln-Pro-Lys-
Ala-Ala-Pro (SEQ ID NO: 299).

117. A binding protein comprising a first polypeptide chain, a second polypeptide chain, a

third polypeptide chain and a fourth polypeptide chain wherein:
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(a) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 305
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 305; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 304 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 304; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 302 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 302; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 303 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 303;

(b) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 313
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 313; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 312 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 312; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 310 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 310; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 311 or an amino acid sequence that is at least 95% identical to the

amino acid sequence of SEQ ID NO: 311;

(c) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 321
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 321; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 320 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 320; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 318 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 318; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 319 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 319;

(d) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 329
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 329; the second polypeptide chain comprises the amino acid sequence of SEQ ID

NO: 328 or an amino acid sequence that is at least 95% identical to the amino acid sequence
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of SEQ ID NO: 328; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 326 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 326; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 327 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 327;

(e) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 337
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 337; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 336 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 336; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 334 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 334; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 335 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 335;

(f) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 345
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 345; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 344 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 344; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 342 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 342; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 343 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 343;

(g) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 353
or an amino acid sequence that is at least 95% 1dentical to the amino acid sequence of SEQ
ID NO: 353; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 352 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO:352; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 350 or an amino acid sequence that is at least 95% identical to the amino acid

sequence of SEQ ID NO: 350; and the fourth polypeptide chain comprises the amino acid
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sequence of SEQ ID NO: 351 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 351;

(h) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 361
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 361; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 360 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 360; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 358 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 358; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 359 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 359;

(1) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 369
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 369; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 368 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 368; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 366 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 366; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 367 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 367;

(j) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 377
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 377; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 376 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 376; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 374 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 374; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 375 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 375;

(k) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 385

or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
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ID NO: 385; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 384 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 384; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 382 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 382; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 383 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 383;

(1) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 393
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 393; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 392 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 392; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 390 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 390; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 391 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 391;

(m) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
401 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 401; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 400 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 400; the third polypeptide chain comprises the amino acid sequence
of SEQ ID NO: 398 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 398; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 399 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 399;

(n) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 409
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 409; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 408 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 408; the third polypeptide chain comprises the amino acid sequence of SEQ

ID NO: 406 or an amino acid sequence that is at least 95% identical to the amino acid
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sequence of SEQ ID NO: 406; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 407 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 407,

(p) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 417
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 417; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 416 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 416; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 414 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 414; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 415 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 415;

(q) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 425
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 425; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 424 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 424; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 422 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 422; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 423 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 423;

(r) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 433
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO:433; the second polypeptide chain comprises the amino acid sequence of SEQ ID NO:
432 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 432; the third polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 430 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 430; and the fourth polypeptide chain comprises the amino acid sequence of
SEQ ID NO: 431 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 431;
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(s) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 441
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 441; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 440 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 440; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 438 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 438; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 439 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 439;

(t) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 449
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 449; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 448 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 448; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 446 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 446; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 447 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 447,

(u) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 457
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 457; the second polypeptide chain comprises the amino acid sequence of SEQ ID
NO: 456 or an amino acid sequence that is at least 95% identical to the amino acid sequence
of SEQ ID NO: 456; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 454 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 454; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 455 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 455;

(v) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO: 465
or an amino acid sequence that is at least 95% identical to the amino acid sequence of SEQ
ID NO: 465; the second polypeptide chain comprises the amino acid sequence of SEQ ID

NO: 464 or an amino acid sequence that is at least 95% identical to the amino acid sequence
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of SEQ ID NO: 464; the third polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 462 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 462; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 463 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 463; or

(w) the first polypeptide chain comprises the amino acid sequence of SEQ ID NO:
473 or an amino acid sequence that is at least 95% identical to the amino acid sequence of
SEQ ID NO: 473; the second polypeptide chain comprises the amino acid sequence of SEQ
ID NO: 472 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 472; the third polypeptide chain comprises the amino acid sequence
of SEQ ID NO: 470 or an amino acid sequence that is at least 95% identical to the amino acid
sequence of SEQ ID NO: 470; and the fourth polypeptide chain comprises the amino acid
sequence of SEQ ID NO: 471 or an amino acid sequence that is at least 95% identical to the
amino acid sequence of SEQ ID NO: 471.

118.  Anisolated nucleic acid molecule comprising a nucleotide sequence encoding the

binding protein of any one of claims 1-117.

119.  An expression vector comprising the nucleic acid molecule of claim 118.
120.  Anisolated host cell comprising the nucleic acid molecule of claim 118.
121.  Anisolated host cell comprising the expression vector of claim 119.

122.  The isolated host cell of claim 120 or claim 121, wherein the host cell is a mammalian

cell or an insect cell.

123. A vector system comprising one or more vectors encoding a first, second, third, and

fourth polypeptide chain of a binding protein of any one of claims 1-117.

124. The vector system of claim 123, wherein the vector system comprises a first vector
encoding the first polypeptide chain of the binding protein, a second vector encoding the
second polypeptide chain of the binding protein, a third vector encoding the third polypeptide
chain of the binding protein, and a fourth vector encoding the fourth polypeptide chain of the

binding protein.
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125. The vector system of claim 123, wherein the vector system comprises a first vector
encoding the first and second polypeptide chains of the binding protein, and a second vector

encoding the third and fourth polypeptide chains of the binding protein.

126. The vector system of any one of claims 123-125, wherein the one or more vectors are

expression vectors.
127.  Anisolated host cell comprising the vector system of any one of claims 123-126.

128. The isolated host cell of claim 127, wherein the host cell is a mammalian cell or an

insect cell.
129. A method of producing a binding protein, the method comprising:

a) culturing a host cell of any one of claims 120-122 and claims 127-128 under

conditions such that the host cell expresses the binding protein; and
b) isolating the binding protein from the host cell.

130. A method of preventing and/or treating HIV infection in a patient comprising
administering to the patient a therapeutically effective amount of at least one binding protein

of any one of claims 1-117.

131. The method of claim 130, wherein the binding protein is co-administered with

standard anti-retroviral therapy.

132. The method of claim 130 or claim 131, wherein administration of the at least one

binding protein results in the neutralization of one or more HIV virions.

133.  The method of any one of claims 130-132, wherein administration of the at least one
binding protein results in the elimination of one or more latently and/or chronically HIV-

infected cells in the patient.
134. The method of any one of claims 130-133, wherein the patient is a human.

135.  The binding protein of any one of claims 1-117 for the prevention or treatment of an

HIV infection in a patient.
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136. The binding protein of claim 135, wherein the binding protein is co-administered with

standard anti-retroviral therapy.

137. The binding protein of claim 135 or claim 136, wherein the binding protein causes the

neutralization of one or more HIV virions in the patient.

138.  The binding protein of any one of claims 135-137, wherein the binding protein causes

the elimination of one or more latently and/or chronically HIV-infected cells in the patient.

139.  The binding protein of any one of claims 135-138, wherein the patient is a human.
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