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ANTEL-TIGIT ANTIGEN-BINDING PROTEINS AND METHODS OF USE THEREQF

{60861} This application claims the benefit of U.S. Provisional Application No. 62/235,990, filed
October 1, 2615, which is hereby incorporated by reference in its entirety.

FIELD
[0082] Provided herein are antigen-binding proteins (ABPs) with binding specificity for T cell
immunoreceptor with Ig and ITIM domains (TIGIT) and compositions comprising such ABPs,
including pharmaceutical compositions, diagnostic compositions, and kits. Also provided are methods

of making TIGIT ABPs, and methods of using TIGIT ABPs, for example, for therapeutic purposcs,

diagnostic purposes, and rescarch purposes.

BACKGROUND

[6863] TIGIT has been identified as a co-inhibitory receptor that limits the response of T cells to
cancer and chronic infection. See Grogan ¢t al., J. JTmmunol., 2014, 192: (1 Supplement) 203.15.,
incorporated by reference in its entirety. Blockade of TIGIT has been shown to contribute to the
enhancement CD8+ T cell effector function, and tmprovement of viral clearance and tumor rejection.
See id.

[6084] Thus, there is a need for therapeutics that can antagonize TIGIT. Provided herein are ABPs

that fulfill this need.

SUMMARY

{8005} Provided herein are ABPs that specifically bind TIGIT and methods of using such ABPs.
[0006] In some embodiments, the TIGIT is selected from human TIGIT ("hTIGIT™, SEQ ID NO:1),
cynomolgas monkey TIGIT (“c¢TIGIT”, SEQ ID NO:2), and murise TIGIT ("mTIGIT”, SEQ ID
NO:3 or 138).

{0007} In some embodiments, the ABP comprises an antibody. In some aspects, the antibody 1s a
monoclonal antibody. In some aspects, the antibody is a chimeric antibody. In some aspects, the
antibody is a humanized antibody. In some aspects, the antibody is a human antibody. In some
aspects, the ABP comprises an antibody fragment. In some embodiments, the ABP comprises an
alternative scaffold.

[0008] In some embodiments, the TIGIT is expressed on the surface of a target cell. In some aspects,
the ABP antagonizes TIGIT expressed on the surface of the target cell.

[0009] In some embodiments, the target cell is selected from an effector T cell, a regulatory T cell, a
natural killer (NK) cell, and a natural killer T (NEKT) cell. In some aspects, the target cell is an effector
T cell selected from a helper (CD4-positive, “CD4+7) T cell, a cytotoxic (CD8-positive, “CD&+) T

cell, and combinations thercof. In some aspects, the target cell is a regulatory T cell sclected from a
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CD4+CD25+Foxp3+ regulatory T cell, a CDB+CD25+ regulatory T cell, and combinations thereof.
[68183] In some embodiments, the ABPs provided herein 1nduce various biological effects associated
with inhibition of TIGIT. In some aspects, an ABP provided herein prevents inhibition of an effector
T cell. In some aspects, the ABP co-stimulates an effector T cell. In some aspects, the ABP mhibits
the suppression of an effector T cell by a regulatory T cell. In some aspects, the ABP increases the
number of effector T cells in a tissue or in systemic circulation. In some aspects, the tissug is a tumor.
In some aspects, the tissue is a tissue that is infecied with a virus.

j0011] Also provided are kits comprising one or more of the ABPs provided herein, and instructions
for use of the ABPs. Alse provided are kits comaprising one or more of the pharmaceutical
compositions provided herein, and instructions for use of the pharmaceutical composition.

[6812] Also provided are isolated polymucleotides encoding the ABPs provided herein, and portions
thereof.

[0913] Also provided are vectors comprising such polynucleotides.

[8614] Also provided are recombinant host cells comprising such pelynucieotides and recombinant
host cells comprising such vectors.

[0815] Also provided are methods of producing an ABP provided herein using the polymicleotides,
vectors, or host cells provided herein.

[8016] Also provided are pharmaceutical compositions comprising the ABPs provided herein and a
pharmaceutically acceptable excipient.

[0017] Also provided are methods of treating or preventing a disease or condition in a subject in need
thereof, comprising administering to the subject an effective amount of an ABP provided herein, or a
pharmaceutical composition comprising such ABP. In some aspects, the disease or condition is a
cancer. In some aspects, the disease or condition is a viral infection. In some aspects the method
further comprises adminisiering one or more additional therapeutic agents. In some aspects, the
additional therapeutic agent 1s an immunostimulatory agent.

[8018] In some embodiments, provided berein is a first family of ABPs, wherein an ABP of such
family comprises the following six CDR sequences: (a) a CDR~H3 having the sequence A-R-D-G-V-
L-X;-L-N-K-R-S-F-D-1, wherein X; is A or T (SEQ ID NG: 128); (b) a CDR-H2 having the sequence
S-l-Y Y -8-G-X,-T-Y-Y -N-P-8-L-K-S, wherein X, is S, Q or G (SEQ ID NG: 129); (¢) a CDR-H1
having the sequence G-S-1-X3-5-G-X,-Y-Y-W-G, wherein X5 1is E or A, and X,1s L, Vor 5 (SEQ ID
NO: 130y, ) a CDR-L3 having the sequence QOQHTVRPPLT (SEQ 1D NO: 64); &) a CDR-L2
having the sequence GASSRAT (SEQ 1D NO: 68); and (f) a CDR-L1 having the sequence
RASQSVSSSYLA (SEQ ID NO: 71). In some embodiments. provided herein is an ABP within such
first family.

{0019] In some embodiments, an ABP of such first family comprises: (ay a CDR-H3 of SEQ ID NO:
32, a CDR-H2 of SEQ ID NO: 40, a CDR-HI of SEQ ID NO: 54, a CDR-L.3 of SEQ ID NO: 64, a
CDR-L2 of SEQ 1D NO: 68, and a CDR-L1 of SEQ ID NO: 71; (b) a CDR-I3 of SEQ ID NO: 31, a
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CDR-H2 of 3EQ ID NO: 40, a CDR-HI of SEQ ID NO: 54, a CDR-L3 of SEQ ID NO: 64, a CDR-
L2 of SEQ ID NO: 68, and a CDR-L1 of SEQ ID NO: 71; ¢) a CDR-H3 of SEQ ID NO: 31, a CDR-
H2 of SEQ 1D NO: 39, a CDR-H1 of SEQ 1D NO: 31, a CDR-L3 of SEGQ ID NG: 64, a CDR-L2 of
SEQ ID NO: 68, and a CDR-L1 of SEQ ID NO: 71; (d) a CDR-H3 of SEQ ID NO: 31, a CDR-H2 of
SEQ 1D NQ: 40, a CDR-HI of SEQ ID NG: 52, a CDR-L3 of SEQ ID NO: 64, a CDR-L2 of SEQ ID
NO: 68, and a CDR-L1 of SEQ ID NO: 71; or (¢} a CDR-I3 of SEQ ID NO: 31, a CDR-HZ of SEQ
13 NO: 41, a COR-HI of SEQ ID NO: 53, a CDR-L3 of SEQ ID NO: 64, a CDR-L.2 of SEQ ID NO:
68, and a CDR-L1 of SEQ ID NO: 71.

[0628] In sormme embodinents, an ABP of such first famidy comprises: (a) a Vi sequence of SEQ [
NGO: 13 and a Vi sequence of SEQ ID NO: 26; (b) a Vg sequence of SEQ ID NO: 12 and a VL
sequence of SEQ ID NO: 26; (¢) a Vg sequence of SEQ ID NG: 14 and a Vi, sequence of SEQ 1D NO:
26; {dy a Vg sequence of SEQ (D NO: 15 and a Vi sequence of SEQ ID NO: 26; {¢) a Vg sequence of
SEQ ID NO: 9 and a Vy, sequence of SEQ [D NO: 26; (f) a Vy sequence of SEQ ID NO: 10 and a V¢
sequence of SEQ ID NO: 26; or (g) a Vg sequence of SEQ ID NO: 11 and a Vi sequence of SEQ ID
NO: 26.

[0921] In some embodiments, an ABP of such first family comprises: (a) (1) a heavy chain of SEQ
D NO: 99 and a light chain of SEQ ID NO: 92; or (i1} a heavy chain of SEQ D NO: 100 and a light
chain of SEQ ID NO: 92; (b) (1) a heavy chain of SEQ ID NO: 97 and a light chain of SEQ ID NO:
92; or (i1} a heavy chain of SEQ ID NO: 98 and a light chain of SEQ ID NO: 92; (¢) (i) a beavy chain
of SEQ ID NO: 101 and a light chain of SEQ ID NGO: 92; or (i) a heavy chain of SEQ ID NO: 102
and a Hght chain of SEQ I3 NO: 92; (d) (i) a heavy chain of SEQ ID NO: 103 and a light chain of
SEQ ID NO: 92; or (31) a heavy chain of SEQ ID NO: 104 and a light chain of SEQ ID NGO: 92; (e} (1
a heavy chain of SEQ ID NO: 90 and a light chain of SEQ [D NO: 92; or (ii) a heavy chain of SEQ ID
NO: 91 and a light chain of SEQ ID NGO: 92; {f) (1} a heavy chain of SEQ ID NO: 93 and a light chain
of SEQ [D NG: 92; or (i1} a heavy chain of SEQ ID NO: 94 and a light chain of SEQ 1D NO: 92; or
{g) (1) a heavy chain of SEQ 1D NO: 93 and a light chain of SEQ I3 NO: 92; or (ii) a heavy chain of
SEQ ID NO: 96 and a light chain of SEQ 1D NO: 92,

[8622] In some embodiments, provided herein is a second family of ABPs, wherein an ABP of such
family comprises the following six CDR sequences: (a) a CDR-H3 having the sequence A~-R-D~A-N-
Y-Y-G-X-A-W-A-F-D-P, wherein X; is § or G (SEQ ID NG: 131); (b) a CDR-H2 having the
sequence S-1-Y-Y-8-G-X,-T-F-Y-N-P-S-L-K-X3, wherein X; is S or A, and X5 is S or G (SEQ ID
NO: 132); (c) a CDR-HI having the sequence G-8-1-X-5-X;-X-2-Y-W-G, wherein X185 or T, X5
sSorT, Xgis Sor K, and X; 1s H or Y (SEQ [D NO: 133); (d) a CDR-L3 having the sequence
QOQHFNLPT (SEQ ID NO: 63); (¢) a CDR-L2 having the sequence DASNRAT (SEQ ID NO: 67);
and (f) a CDR-LI having the sequence RASQSVSSYLA (S8EQ ID NO: 70). In some embodiments,
provided herein is an ABP within such second family.

[0023] In some embodiments, an ABP of such second family comprises: (a) a CDR-H3 of SEQ ID
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NO: 29, a CDR-H2 of SEQ ID NO: 37, a CDR-HI1 of SEQ ID NO: 49, a CDR-L3 of SEQ ID NO: 63,
a CDR-L2 of SEQ ID NO: 67, and a CDR-L1 of SEQ ID NO: 7¢; (b) a CDR-H3 of SEQ 1D NO: 30, a
CDR-H2 of SEQ ID NO: 37, a CDR-H1 of SEQ ID NO: 50, a CDR-L3 of SEQ ID NO: 63, a CDR-
L2 of SEQ ID NO: 67, and a CDR-L1 of SEQ ID NC: 70; (c¢) a CDR-H3 of SEQ 1D NGO: 29, a CDR-
H2 of SEQ D NO: 38, a CDR-H1 of SEQ ID NO: 50, a CDR-L3 of SEQ ID NO: 63, a CDR-L2 of
SEQ ID NO: 67, and a CDR-L1 of SEQ ID NO: 70; (d) a CDR-H3 of SEQ ID NO: 29, a CDR-H2 of
SEQ ID NO: 36, a CDR-HI of SEQ 1D NO: 48, a CDR-L3 of SEQ ID NO: 63, a CDR-L2 of SEQ ID
NO: 67, and a CDR-L1 of SEQ ID NO: 70; or (¢} a CDR-H3 of SEQ ID NG: 29, a CDPR-HZ of SEQ
ID NO: 37, a CDR-H1 of SEQ ID NO: 50, a CDR-L3 of SEQ ID NO: 63, a CDR-L.2 of SEQ ID NO:
67, and a CDR-L1 of SEQ ID NO: 70.

{6624} In some embodiments, an ABP of such second family comprises: (a) a Vy; sequence of SEQ
ID NO: 5 and a VL sequence of SEQ ID NO: 25; (b) a Vg sequence of SEQ ID NO: 7 and a VL
sequence of SEQ ID NO: 25; (¢} a Vg sequence of SEQ 1D NO: 8 and a Vi, sequence of SEQ ID NO:
25, (d) a Vi sequence of SEQ ID NO: 4 and a V. sequence of SEQ 1D NO: 23; or (e) a Vy seguence
of SEQ ID NO: 6 and a V., sequence of SEQ 1D NO: 25,

[0925] In some embodiments, an ABP of such second family comprises: (a) (1) a heavy chain of SEQ
ID NO: 82 and a light chain of SEQ ID NO: 81; or (1) a heavy chain of SEQ 1D NO: 83 and a light
chain of SEQ ID NO: 81; (b) (i) a heavy chain of SEQ ID NO: 86 and a light chain of SEQ ID NO:
81; or (i1} a heavy chain of SEQ ID NO: 87 and a light chain of SEQ 1D NO: 81; (¢) (i} a heavy chain
of SEQ ID NO: 88 and a light chain of SEQ ID NQO: 81; or (i1) a heavy chain of SEQ ID NO: 89 and a
light chain of SEQ ID NO: 81; {d) (1) a heavy chain of SEQ I3 NO: 79 and a light ¢hain of SEQ 1D
NO: 81; or (i1) a heavy chain of SEQ ID NO: 80 and a light chain of SEQ ID NO: 81; or (¢) (1) a
heavy chain of SEQ 1D NO: 84 and a light chain of SEQ ID NO: 81; or {ii) a heavy chain of SEGQ 1D
NO: 85 and a light chain of SEQ D NO: 81.

[0026] In some embodiments, provided herein is a third family of ABPs, wherein an ABP of such
family comprises the following six CDR sequences: (3) a CDR-H3 having the sequence A-R-G-G-R-
T-T-W-1-(3-A-X,-D-1, wherein X5 1s F or L (8EQ 1D NO: 134); (by a CDR-H2 having the sequence -
[-N-P-S-X,-G-L-T-5-Y -A-X;3-K-F-Q-G, wherein X; 1s L or I, and X5 1s Q or R (SEQ ID NG: 135); (¢)
a CDR-H1 having the sequence Y-T-F-X;-X-Y-Y-X¢-H, wherein X, is G, Por R, Xsis N, Aor E,
and X, is M or 1 (SEQ D NO: 136); (d) a CDR-L3 having the sequence QQYVVWPPLT (SEQ ID
NO:63); (e) a CDR-L2 having the sequence GASTRAT (SEQ ID NO:69); and (f) a CDR-L1 having
the sequence RASQSVSSNLA (SEQ 1D NO:72). In some embodiments, provided herein is an ARP
within such third family.

{00271 In some embodiments, an ABP of such third family comprises; (a) a CDR-H3 of SEQ ID NO:
33, a COR-H2 of SEQ 1D NG: 43, a CDR-H1 of SEQ ID NO: 60, a CBDR-L3 of SEQ [D NO: 63, a
CDR-L2 of SEQ ID NO: 69, and a CDR-L1 of SEQ ID NO: 72; (b) a CDR-H3 of SEQ ID NO: 34, a
CDR-H2 of SEQ 1D NO: 43, a CDR-H1 of SEQ ID NO: 60, a CDR-L3 of SEQ ID NO: 65, a CDR-
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L2 of SEQ ID NO: 69, and a CDR-L1 of SEQ ID NCG: 72; (¢) a CDR-H3 of SEQ ID NG: 33, a CDR-
H2 of SEQ ID NO: 44, a CDR-H1 of SEQ ID NO: 59, a CDR-L3 of SEC ID NO: 65, a CDR-L2 of
SEQ ID NO: 69, and a CDR-L1 of SEQ ID NG: 72; (d} a CDR-H3 of SEQ ID NO: 33, a CDR-H2 of
SEQ 1D NG: 42, a CDR-HI of SEQ 1D NO: 58, a CDR-L3 of SEQ} ID NO: 65, a CDR-L2 of SEQID
NO: 69, and a CDR-L1 of SEQ D NO: 72; (¢) a CDR-H3 of SEQ 1D NG: 33, a CDR-H2 of SEQ ID
NG: 42, a CDR-H1 of SEQ ID NG: 59, a CDR-LZ of SEQ ID NO: 65, a CDR-L2 of SEQ ID NO: 69,
and a CDR-L1 of SEQ ID NO: 72; or (f) a CDR-H3 of SEQ ID NO: 34, a CDR-H2 of SEQ ID NO:
44, a CDR-H1 of SEQ 1D NO: 61, a CDR-L3 of SEQ ID NO: 63, a CDR-L2 of SEQ ID NQO: 69, and
a CDR-L1 of SEQ ID NO: 72.

{0028] In some embodiments, an ABP of such third family comprises: (a) a Vy sequence of SEQ ID
NO: 18 and a Vi sequence of SEQ ID NO: 27; (b) a Vg sequence of SEQ ID NG: 19 and a V;,
sequence of SEQ 1D NO: 27; {¢) a Vg sequence of SEQ 1D NGO: 21 and a Vi sequence of SEQ ID NO:
27, (d) a Vi sequence of SEQ 1D NO: 16 and a V¢ sequence of SEQ ID NO: 27; (¢) a Vi sequence of
SEQID NG 17 and a Vi sequence of SEQ ID NG: 27; or (f) a Vi sequence of SEG ID NO: 20 and a
Vi sequence of SEQ 1D NO: 27.

[0929] In some embodiments, an ABP of such third family comprises: (a) (1) a heavy chain of SEQ
{D NO: 110 and a light chain of SEQ ID NO: 107; or (i} a heavy chain of SEQ ID NO: 111 and a
light chain of SEQ ID NO: 107; (b) (3) a heavy chain of SEQ ID NO: 112 and a light chain of SEQ 1D
NQO: 107, or (ii) a heavy chain of SEQ ID NO: 113 and a light chain of SEQ ID NO: 167, (¢) (1) a
heavy chain of SEQ ID NO: 116 and a light chain of SEQ ID NO: 107; or (i1} a heavy chain of SEQ
ID NO: 117 and a light chain of SEQ ID NO: 107; (d) (1) a heavy chain of SEQ ID NO: 105 and a
light chain of SEQ ID NO: 107; or (i1) a heavy chain of SEQ ID NO: 106 and a light chain of SEQ 1D
NG: 107; (e) (1) & heavy cham of SEQ ID NO: 108 and a light chain of SEQ ID NO: 107, or (i1) a
heavy chaim of SEQ ID NO: 109 and a light chain of SEQ ID NO: 1067; or (3 (1) a heavy chain of SEQ
ID NO: 114 and a light chain of SEQ 1D NO: 107; or (i1) a heavy chain of SEQ ID NO: 113 and a
light chain of SEQ ID NO: 167.

{06301 In some embodiments, provided herein is a fourth family of ABPs, wherein an ABP of such
family comprises the following six CDR sequences: (a) a CDR-H3 having the sequence
ARLHVSGSYYPAYLDY (SEQ ID NO: 335); (b) a CDR-H2 having the sequence X;-I-N-P-S-M-G-
A-T-5-Y-X,-Q-K-F-X;~G, wherein X;1s Vor [ Xy is A or T, and X5 15 Q or R (SEQ ID NQ: 137); (¢)
a CDR-HI baving the sequence YTEFTSHYMG (SEQ ID NO: 62): {d) a CDR-L3 having the sequence
QRYIVEPWT (SEQ ID NO: 66); (¢) a CDR-L2 having the sequence GASTRAT (SEQ ID NO: 69);
and () a CDR-L1 having the sequence RASQSVSSNLA, (SEQ ID NG: 72). In some embodiments,
provided herein 1s an ABP within such fourth famuly.

{0031} In some embodiments, an ABP of such fourth family comprises: (a) a CBR-H3 of SEQ 1D
NO: 35, a CDR-H2 of SEQ ID NO: 46, a CDR-H1 of SEQ ID NO: 62, a CDR-L3 of SEGQ 1D NO: 66,
a CDR-L2 of SEQ [D NO: 69, and a CDR-L1 of SEQ ID NO: 72; (b) a CDR-I3 of SEQ 1D NO: 33, a
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CDR-H2 of SEQ ID NO: 47, a CDR-HI1 of SEQ ID NG: 62, a CDR-L3 of SEQ ID NO: 66, a CDR-
2 of SEQ ID NO: 69, and a CDR-L1 of SEQ ID NO: 72; or (¢) a CDR-H3 of SEQ 1D NO: 35, a
CDR-H2 of SEQ ID NO: 45, a CDR-HI1 of SEQ ID NO: 62, a CDR-L3 of SEQ ID NO: 66, a CDR-
L2 of SEQID NQO: 69, and a CDR-L1 of SEQ ID NG: 72.
{0032] In some embodiments, an ABP of such fourth family comprises: (a)a Vg sequence of SEQ 1D
NG: 23 and a Vi, sequence of SEQ ID NO: 28; (b) a Vg sequence of SEQ ID NO: 24 and a V¢
sequence of SEQ 1D NO: 28; or (¢) a Vg sequence of SEQ ID NO: 22 and a Vi sequence of SEQ ID
NO: 28.
[¢633] In soine embodiuents, an ABP of such fourth family comprises: (a) (1) a heavy chain of SEQ
ID NO: 121 and a light chain of SEQ ID NO: 120; or (i) a heavy chain of SEQ ID NO: 122 and a
light chain of SEQ ID NO: 128; (b) (1) a heavy chain of SEQ ID NO: 123 and a light chain of SEQ ID
NQO: 120; or (1) a heavy chain of SEQ 1D NO: 124 and a light chain of SEQ ID NO: 120; or (¢) (i) a
heavy chain of SEQ ID NO: 118 and a light chain of SEQ ID NO: 120, or (11) a heavy chain of SEQ
I NO: 119 and a light chain of SEQ 1D NO: 120
{6834] In some embodiments, provided herein is an isolated antigen binding protein (ABP) that
specifically binds human TIGIT (WTIGIT: SEQ ID NQO: 1), comprising: (a) a CDR-H3 having at least
about 80% identity to a CDR-H3 of a Vy region selected from SEQ ID NOs: 4-24; (b) a CDR-H2
having at least about 80% identity to a CDR-H2 of a Vy; region selected from SEQ ID NQs: 4-24; (¢)
a CDR-HI having at least about 80% identity to a CDR-H1 of a Vy region selected from SEQ 1D
NQOs: 4-24; () a CDR-L3 having at least about 80% 1dentity to a CDR-L3 of a V region selected
from SEQ 1D NGOs: 25-28; (¢) a CDR-L.2 having at least about 80% identity to a CDR-L.2 of a V;,
region selected from SEQ 1D NOs: 25-28; and (f) a CDR-L1 having at least about 80% identity to a
CDR-L1 of a V; region selected [rom SEQ ID NOs: 25-28. In some embodiments, the CDR-H3,
CDR-H2, CDR-HI, CDR-L3, CDR-L2, and CDR-L1 are cach identified according to a numbering
scheme selected from the Kabat numbering scheme, the Chothia numbering scheme, or the IMGT
numbering scheme. In some embodiments, the CDR-H1 is identified as defined by both the Chothia
and Kabat numbering schemes, inclusive of the boundaries of both numbering schemes. I1n some
embodiments: (@) the CDR-H3 comprises a CDR-H3 selected from SEQ ID NOs: 29-35, or a variant
thereof having 1, 2, or 3 amino acid substitutions; (b) the CDR-H2 comprises a CDR-H3 selected
from SEQ [D NOs: 36-47, or a variant thereof having 1, 2, or 3 amine acid substitutions; (¢) the CDR-
H1 comprises a CDR-H1 selected from SEQ ID NOs: 48-54 or 58-62, or a variant thereof having 1 or
2 amino acid substitutions; (d) the CDR-L3 comprises a CDR-L3 selected from SEQ ID NOs: 63-60,
or a variant thereof having 1 or 2 amino acid substitutions; (¢) the CDR-L2 comprises a CDR-L2
selected from SEQ ID NOs: 67-69, or a variant thereof having | amino acid substitution; and (1) the
CDR-L1 comprises a CDR-L1 selected from SEQ 1D NOs: 70-72, or a variant thereof having | or 2
amino acid substitutions.

[0635] In some embodiments, provided herein is an isolated antigen binding protein (ABPY that
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specifically binds human TIGIT (WTIGIT; SEQ ID NO: 1), comprising: (a) a Vy region having at least
about 90% identity to a Vy region selected from SEQ ID NOs: 4-24; and (b) a VL region having at
least about 90% identity to a Vi region selected from SEQ ID NQOs: 25-28. In some embodiments: (a)
the a Vi region comprises a Vy; region selected from SEQ 1D NOs: 4-24, or a variant thereof having
1,2,3,4,5,6,7.8,9, 10, 11 or 12 amino acid substitutions; and (b) the a V| region comprises a V.
region selected from SEQ 1D NOs: 25-28, or a variant thereof having 1, 2. 3, 4, 5,6, 7. 8, Y or 10
amino acid substitutions. In some e¢mbodiments, the amino acid substitutions are conservative amino
acid substitutions.

[8036] I1n some embodiments, any of the foregoing ABPs: (a) competes for binding to TIGIT with an
antibody selected from MABIL, MAB2, MAB3, MAB4, MABS, MAB6, MAR7, MABR, MABSY,
MABI0, MAB11, MABI2, MABI13, MABI4, MABIS, MABIL6, MABI7, MABI8, MABIY,
MAB20, or MAB21, cach as provided in Table 5 of this disclosure; (b) inhibits binding of CD155 to
TIGIT; (¢) inhibits binding of CD112 to TIGIT; (d) inhibits association of CD226 with TIGIT; (¢)
activates an effector T cell or a natoral killer (NK) cell; (f) decreases the number of regulatory T cells
n a tissue or in circulation; (g) inhibits the suppression of an effector T cell by a regulatory T cell; (h)
does not bind specifically to any of PVRLI1, PVRL2, PVRL3, or PYRL4; or (i) is capable of any
combination of (a)- (h).

[8637] In some embodiments, any of the foregoing ABPs: (a) specifically binds cynomolgus monkey
TIGIT (cTIGIT; SEQ ID NGO: 2); (b} binds murine TIGIT (aTIGIT; SEQ D NO: 3) with an affinity
lower (as indicated by higher KD) than the affinity of the ABP for hTIGIT, or does not bind mT1GIT,
or (¢) is capable of any combination of (a) - (b).

[0038] In some embodiments, any of the foregoing ABPs: (a) specifically binds cTIGIT (5EQ ID
NO: 2); (b) binds mTIGIT (SEC ID NO: 3) with an affinity lower (as indicated by higher Kp) than the
affinity of the ABP for hTIGIT and ¢TIGIT; and (c) inhibits binding of CD1335 to TIGIT.

{0039] In some embodiments, provided herein is an ABP that competes for binding to TIGIT with
any of the foregoing ABPs, wherein the ABP: (a) specifically binds ¢TIGIT (SEQ ID NO: 2); (b)
binds mTIGIT (SEQ ID NO: 3) with an affinity lower (as indicated by higher Kp) than the affinity of
the ABP for hTIGIT and ¢TIGIT; and (¢) inhibits binding of CD 135 to TIGIT.

[0040] In some embodiments, any of the foregoing ABPs comprises an antibody. In some
embodiments, the antibody is a monoclonal antibody. In some embodiments, the antibody is selected
from a human antibody, a huranized antibody or a chimeric antibody.

j0041] In some embodiments, any of the foregoing ABPs is multispecific. In some embodiments, the
multispecific ABP binds more than one antigen (i.¢., TIGIT and a different (non-TIGIT) antigen). In
soing embodiments, the multispecific ABP binds more than one epitope on a single antigen (i.c., two
or more epitopes on TIGIT).

[¢342] In some erabodiments, any of the foregoing ABPs comprises an astibody fragment.

[0043] In some embodiments, any of the foregoing ABPs comprises an alternative scaffold.
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[0844] In some embodiments, any of the foregoing ABPs comprises an immunoglobulin constant
region. In sorme embodiments, the ABP comprises heavy chain cosstant region of a class selected
from IgA, IgD, 1gE, 1gG, or IgM. In some embodiments, the ABP comprises a heavy chain constant
region of the class [gG and a subclass selected from 1gG4, TgGl, TgG2, or 1gG3.

j0045] In some embodiments, any of the foregoing ABPs binds hTIGIT (SEQ ID NG: 1y with a Ky
of less than about 10 nM, as measured by biolayer interferometry. In some embodiments, any of the
foregoing ABPs binds hTIGIT (SEQ ID NO: 1) with a Kp of less than about 5 nM, as measured by
biolayer interferometry. In some embodiments, any of the foregoing ABPs binds hTIGIT (SEQ ID
NO: 1) with a Kp of less than about 2 nM, as measured by biclayer interferometry. In some
embodiments, any of the foregoing ABPs binds cTIGIT (SEQ 1D NO: 2) with a Ky of less than about
100 nM, as measured by biolaver interferometry. In some embodiments, any of the foregoing ABPs
binds ¢TIGIT (SEQ 1D NO: 2) with a Ky of less than about 10 nM, as measured by biolayer
interferometry. In some embodiments, any of the foregoing ABPs shows no significant binding to
mTIGIT in a biolayer interferometry assay. [o some embodiments, any of the foregoing ABPs binds
to cell surface mTIGIT with a K of less than about 3¢ nM. In some embodiments, mTIGIT
comprises SEQ ID NO: 3. In some embodiments, mTIGIT comprises SEQ 1D NO: 138,

j0846] Tn some embodiments, any of the foregoing ABPs comprises a polypeptide sequence having a
pyroglutamate (pE) residue at its N-terminus. In some embodiments, any of the foregoing ABRPs
comprises a Vy sequence in which an N-terminal Q is substituted with pE. In some embodiments,
any of the foregoing ABPs comprises a V. sequence in which an N-terminal E is substituted with pE.
In some embodiments, any of the foregoing ABPs comprises a heavy chain sequence s which an N-
terminal (@ is substituted with pE. In some embodiments, any of the foregoing ABPs comprises a
light chain sequence in which an N-terminal E is substituted with pE.

[8047] In some embodiments, provided herein are any of the foregoing ABPs for use as a
medicament. In some embodiments, provided herein are any of the foregeoing ABPs for use in the
treatrment of a cancer or viral infection. In some embodiments, provided herein are anv of the
foregoing ABPs for use in the treatment of a cancer, wherein the cancer is selected from a solid tumor
and a hematological tumor. In some embodiments, provided herein are any of the foregoing ABPs for
use as a medicament in the treatmment of a disease or condition that was not responsive to a prior
therapy. In some embodiments, the prior therapy was a therapy comprising an agent that inhibits the
interaction between PI3-1 and PD-L1.

[6848] In some embodiments, provided herein is an isolated polynucleotide encoding any of the
foregoing ABPs, a Vy thereof, a Vy thereof, a light chain thereof, a heavy chain thereof or an antigen-
binding portion thereof. In some embodiments, provided herein is a vector comprising the
polynucleotide. In some embodiments, provided herein is a host cell comprising the polynucleotide
and/or the vector. In some cmbodiments, provided herein is a method of producing any of the

foregoing ABPs, comprising expressing the ABP in the host cell and isolating the expressed ABP.
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[6649] In some embodiments, provided herein is a pharmaceutical composition compriging any of
the foregoing ABPs. Is some embodiments, the amcust of the ABP in the pharmaceutical
composition is sufficient to (a) increase effector T cell activity; (b) increase cytolytic T cell activity;
(c) increase NK cell activity: {d) inhibit TIGIT-mediated signaling; (¢) inbibit or block the binding of
CD155 and or CD112 to TIGIT; or (f) any combination of (a) ~ (¢), in a subject. In some
embodiments, the any of the foregoing pharmaceutical compositions further comprises an antibody
that antagonizes PD-1 or blocks PD-1.1 from mteracting with PD-1. In some e¢mbodiments, any of the
foregoing pharmaceutical compositions is for use as a medicament. In some embodiments, any of the
foregoing pharmaceutical compositions is for use in the ircatment of a cancer or a viral infection. In
some embodiments, any of the foregoing pharmaceutical compositions is for use in the treatment of a
cancer, wherein the cancer is selected from a solid tumor and a hematological tumor. In some
embodinents, any of the foregoing pharmaceutical compositions is for use as a medicament in the
treatment of a disease or condition that was not responsive to a prior therapy. In some embodiments,
the prior therapy was a therapy comprising an agent that inbibits the interaction between PD-1 and
PD-L1.

[0050] In some embodiments, provided hercin 1s a method of treating or preveniing a discase or
condition in a subject in need thereof, comprising administering to the subject an effective amount of
any of the foregomg ABPs or any of the foregoing pharmaceutical compositions. In some
embodiments, the disease or condition is a cancer or viral wfection. In some embodiments, the
disease or condition i8 a cancer, and the cancer 1s selected from a solid tumor and a hematological
tumor. In some embodiments, provided herein is a method of modulating an immune response i a
subject in need thereof, comprising administering to the subject an effective amount of any of the
foregoing ABPs or any of the foregoing pharmaceuntical compositions. In some embodiments, any of
the foregoing methods, further comprise administering one or more additional therapeutic agests {o
the subject. In some embodiments, the additional therapeutic agent is selected from an agent that
inhibits the interaction between PD-1 and PD-L1, a chemotherapy, an immunostimulatory agent,
radiation, and combinations thereof.

{6031} In some embodiments, the additional therapeutic agent for use m any of the foregoing
methods of treatment, uses of an ABP or uses of a pharmaceutical composition is an agent that
inhibits the interaction between PD-1 and PD-L1, and wherein the agent that inhibits the interaction
between PD-1 and PD-L1 is selected from an antibody, a peptidomimetic, a small molecule or a
nucleic acid encoding such agent. In some embodiments, the agent that inhibits the interaction
between PD-1 and PD-L1 is selected (rom is selected from pembrolizumab, nivolumab, atezolizumab,
avelumab, durvalumab, BMS-9263539, sulfamonomethoxine 1, and sulfamethizole 2.

[6032] In some embodiments, the additional therapeutic agent for use m any of the foregoing
methods of treatment, uses of an ABP or uses of a pharmaceutical composition is an

immunostimulatory agent selected from (a) an agent that blocks signaling of an mhibitory receptor of
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an immune cell or a ligand thereof or a nucleic acid encoding such agent; (b) an agonist to a
stimulatory receptor of an immune cell or a nucleic acid encoding such agonist; (¢) a cytoking or a
nucieic acid encoding a cytokine; (d) an oncolytic virus or a nucleic acid encoding an oncolytic virus;
() a T cell expressing a chimeric antigen receptor; () a bi- or multi-specific T cell directed antibody
or a nucleic acid encoding such antibedy; (g) an anti-TGF-B antibody or a nucleic acid encoding such
antibody: (h) a TGF-B trap or a nucleic acid encoding such trap; (1) a vaccine to a cancer-associated
antigen, including such astigen or a nucleic acid encoding such antigen and (j3 combinations thereof.
In some embodiments, the additional therapeutic agent is an agent that blocks signaling of an
inhibitory receptor of an mmune cell or a ligand thereof or a nucleic acid encoding such agent, and
the inhibitory receptor or ligand thereof is selected from CTLA-4, PD-1, PD-L1, PD-L2, LAG-3,
Tim3, neuritiny, BTLA, CECAM-1, CECAM-3, VISTA, LAIR1, CD160, 2B4, TGF-R, KIR, and
combinations thercof. In some embodiments, the additional therapeutic agent is an agonist to a
stimulatory receptor of an immune cell or a nucleic acid encoding such agonist, and the stimulatory
receptor of an immune cell is selected from OX40, CD2, CD27, CDS, ICAM-1, LFA-1
{CD11a/CD18), ICOS (CD278), 4-1BE (CD137), GITR, CD28, CD30, CD40, BAFFR, HVEM, CD7,
LIGHT, NKG2C, SLAMF7, NKp8&s, CD160, B7-H3, CD83 ligand, and combinations thereof. In
some embediments, the additional therapeutic agent is a cytokine or a nucleic acid encoding a
cvtokine selected from IL-2, TL-5, IL-7, IL-12, IL-15, IL-21, and combinations thercof. In some
embodiments, the additional therapeutic agent is an oncolytic virus of a nucleic acid encoding an
oncolytic virus selected from herpes simplex virus, vesicular stomatitis virus, adenovirus, Newcastle
disease virus, vaccinia virgs, a maraba virus, and combinations thereof.

j0053] In some cmbodiments, the additional therapeutic agent is formulated in the same
pharmaceutical composition as the ABP. In some embodiments, the additional therapeutic agent 18
formulated 1n a different pharmaceutical composition from the ABP. In some embodiments, the
additional therapeutic agent is administered prior to administering the ABP. In some embodiments,
the additional therapeutic agent is admivistered after administering the ABP. In some embediments,
the additional therapeutic agent is administered contemporaneously with the ABP.

[6334] In some embodiments, the subject is a subject that has been treated with an agent that inhibits
the interaction between PD-1 and PD-L.1 prior to performing such method.

[60S5] In some embodiments, the disease or condition alflicting the subject was not responsive (o a
prior therapy. 1o some embodiments, the prior therapy was a therapy comprising an agent that inhibits
the interaction between PD-1 and PD-L1.

[0056] In some embodiments, provided herein is a kit comprising any of the foregoing
pharmaceutical compositions, and instructions for the use of such pharmacecutical composition. In
some embodiments, the kit further comprises an additional pharmaceuntical composition comprising an
additional therapeutic agent and mstructions for the use of such additional therapeutic agent. In some

embodiments, the additional therapeutic agent is selected from an agent that inhibits the interaction
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between PD-1 and PD-L1, a chemotherapy, an immunostimulatory agent, radiation, and combinations
thereof. In some embodiments, the additional therapeutic agent is an agent that inhibits the interaction
between PD-~1 and PD-L1, and wherein the agent inhibits the interaction between PD-1 and PD-L1 is
selecied from an antibody, a peptidomunetic, a small molecule or a nucleic acid encoding such agent.
In some embodiments, the agent that inhibits the interaction between PD-1 and PD-L1 is selected
from is sclected from pembrolizumab, nivolumab, atezolizumab, avelumab, durvalumab, BMS-
936559, sulfamonomethoxine 1, and sulfamethizole 2. In some embodiments, the additional
therapeutic agent is an immunostimulatory agent selected from (a) an agent that blocks signaling of an
inhiibitory receptor of an immune cell or a ligand thereof or a nucleic acid encoding such agent; (b) an
agonist to a stimulatory receptor of an immune cell or a nucleic acid encoding such agonist; {(¢) a
cytokine or a nucleic acid encoding a cyiokine; (d) an oncolytic virus or a nucleic acid encoding an
oncelytic virus; (¢) a T cell expressing a chimeric antigen receptor; (f) a bi~ or multi-specific T cell
directed antibody or a nucleic acid encoding such antibody; (g) an anti-TGF-0 antibody or a nucleic
acid encoding such antibody; (h) a TGF-B trap or a nucleic acid encoding such trap: (1) a vaccing to a
cancer-associated anfigen, including such antigen or a nucleic acid encoding such antigen and (§)
combinations thereofl. In some embodiments, the additional therapeutic agent is an agent that blocks
signaling of an inhibitory receptor of an immune cell or a ligand thercof or a nucleic acid encoding
such agent, and the inhibitory receptor or ligand thereof is selected from CTLA-4, PD-1, PD-L1, PD-
L2, LAG-3, Tim3, neuritin, BTLA, CECAM-1, CECAM-5, VISTA, LAIR1, CD160, 2B4, TGF-R,
KIR, and combinations thercof. In some embodiments, the additional therapeutic agent is an agonist
to a stimulatory receptor of an mmmune cell or a nucleic acid encoding such agonist, and the
stimulatory receptor of an immune cell 1s selected from OX40, CD2, CD27, CDS, ICAM-1, LFA-1
(CD11a/CD18), ICOS (CD278), 4-1BB (CD137), GITR, CD28, CD30, CD40, BAFFR, HVEM, CD7,
LIGHT, NKG2C, SLAMF7, NKp80, CDi66, B7-H3, CD&3 ligand, and combinations thereof. In
some embodiments, the additional therapeutic agent is a cytokine or a nucleic acid enceding a
cytokine selected from IL-2, IL-5, IL-7, 1L-12, IL-15, IL-21, and combinations thereof. In some
embodiments, the additional therapeutic agent is an oncolytic virus or a nucleic acid encoding an
oncolytic virus selected from herpes simplex virus, vesicular stomatitis virus, adenovirus, Newcastle

disease virus, vaccinia virus, a maraba virus, and combinations thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

{0657} Figures 1A-1B show sequence alignments of various molecules described further in the
Examples. Figure 1A shows sequence alignments of the TIGIT extracellular domains from human,
cynomolgus monkey, mouse (SEQ ID NO: 3), and rat TIGIT reference sequences. Figure 1B shows
an alignment of the huran TIGIT and PVRL4 extracelilar domains,

[0058] Figure 2 is an illustration of the similarity between the CD28-CTLA4 and CD226-TIGIT
pathways and thus the atility of TIGIT as an immune checkpoint target. The CD226/TIGIT
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costimulation/coinhibition biology is analogous to that of CD28/CTLA4; TIGIT provides an
inhibitory signal to T cells while CD226 provides a costiraudation signal to T cells. TIGIT ligands
CDI135 and CD112 are widely expressed in tumors providing an immune suppressive environment.
{66397 Figure 3 shows a schematic diagram of the TIGIT Jurkat/anti-CD3 HT-1080 co-culiure assay
described in Example 7.

[6060] Figure 4A shows the ECs curves from exemplary experiments comparing the ability of
MAB10 and an IgG4 isotype control to induce IL-2 production in engineered Jurkat celis expressing
human TIGIT. Figure 4B shows the EC;, curves from exemplary experiments comparing the ability
of MABI0O and an IgG4 isotype control to induse IL-2 production in engineered Jurkat celis
expressing cynomolgus monkey TIGIT.

{0061} Figure 5A4-3C show TIGIT expression analysis on human CD4+ T cells by FACS. Figure
SA and Figure SB show a scries of graphs showing expression analysis of TIGIT, PVR and CD226
on unstimulated (Figure 5A) and stimulated (Figure 5B) CD4+ T cells. Figure 3C shows analysis of
TIGIT expression on naive (positive for CD45RA, a marker of naive T cells, top right panel) and
memory (positive for CD45RO, a marker of activated T cells, bottom right panel) CD4~+ T cells.
[6062] Figures 6A-60 show the effect of treatinent with MABs on sub-optimally stimulated PBMCs
from human donors. MABs were tested for their ability to induce IFN-y in PBMCs from human
donors, including a control IglG4 antibody (Figure 6A4), MAB2 (Figure 6B), MAB3 (Figure 6C),
MAB4 (Figure 6D), MABS (Figure 6K). MABIO (Figure 6F), MABI1 (Figure 6G), MABI12
(Figure 6H), MABI13 (Figure 6f), MAB16 (Figure 6J), and SEC1 (hamster anti-mouse TIGIT,
Figure 6K). Treatment of the PBMCs from Donor 1 with MAB10 induces the upregulation of several
pro-inflammatory cytokines, including tumor necrosis factor alpha (TNF, Figure 6L), lymphotoxin
alpha (LT-a, Figure 6M), and interferon gamma (IFN-y, Figure 6N). Figure 60 shows a graph
illustrating the EC; of MAB10 in PBMCs from Donor 1, as measured by TFN-y production.

j0063] Figures 7A-7E provide a series of graphs showing the effect of MABICG on cytokine
secretion in sub-optimally stimuolated PBMCs from Donor 2, including IFN-y (Figure 7A), TNF
(Figure 7B), interleukin 6 (JL-6, Figure 7(), granulocyte macrophage colony-stimulating factor
(GM-CSF, Figure 7)), and LT-x (Figure 7E). Data from celis treated with MABIG are shows as
black bars and data from cells treated with the IgG4 isotype control are shown as light gray bars.
Antibody concentration for each bar is in pg/mL.

[6064] Figures 8A-8C provide a series of graphs showing that the antagonist anti-TIGIT antibody
MABI0 increases IFN-y in a CD4+ cell assay using cells obtained from three different donors.
Figure 8A shows results obtained from CD4+ cells obtained from Donor 1. Figure 8B shows results
obtained from CD4+ cells obtained from Donor 2. Figure 8C shows results obtained fromm CD4-+
cells obtained from Donor 3. IFN-v production in cells freated with cither MAB10 (black bars) or the

1gG4 isotype control (light gray bars) is shown in the left panel of each of Figures 8A-8C. The
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average ECss value for MABIO in this assay was calculated by determining the concentration of
MABI10 required to induce 50% of the increase in IFN-y signal (plotted in the right panel of cach of
Figures 8A-8C).

[0065] Figure 9A shows the results of the assay 1 which a 1:1 ratic of MAB1G and pembrolizumab
(anti-PD-1 antibody} were used in a mechanism-of-action based PD-1/TIGIT Combination Bioassay.
Concentrations for each antibody were 25, 10, 4, 1.6, 0.64, 0.2536, 0.1024, 0.04096, and 0.016384
ug/ml. An untargeted 1gG4 was used as a control.  As shown in Figure 9A, only the combination of
MABI10 and pembrolizumab (ECsy of 5.06 nM) blocked binding sufficiently to induce luciferase
activity in the Jurkat cells. Figure 9B shows the results of the assay with a fixed dose (1 pg/ml) of
pembrolizumab (or 1g(G4 control) and a varving dose of MABIO (50, 20, 8, 3.2, 1.28, 0.512, 0.2048,
0.08192, and 0.032768 pg/ml). In Figures 9A and 9B, neither the 1g(G4 control alone or the 1gG4 +
MAB10 combination induced luciferase activity.

[0066] Figurcs 10A-10D arc a series of graphs showing the effect of MAB1G on CMV-stimulated
CD4+ Twcells from a human donor using intracellular cytokine staining. Incubation of CD4+ cells
with MABI10 (black bars) increases the production of the effector cvtokines in a dosc-dependent
matter, inclading TNF (Figure 184), IL-2 (Figure 18B), and [FN«y (Figure 18C) compared to cells
incubated with the 1gG4 control (white bars). Figure 180 shows that incubation with MABIO
increases the proportion of antigen-specific activated CD4+ T-cells. In Figure 10D, cells that were
treated with 20 pg/mi of the 1gG4 control or MAB10 were analyzed by FACS for expression of CD3
{a marker of mature T-cells) and expression of TNF and 11.-2. Statistical differences were calculated
between MARBRIG and IgG4 control groups (same concentration treatments) using Student’s T test
(*=p<0.03, ¥¥=p<(.01, ***=p<0.005, ****=p<0.001).

j0067] Figures 11A-11D are a series of graphs similar to Figure 10, but using CD8+ cells, and show
the production of TNF (Figure 114}, perforin (Figure 11B), and granzyme B (Figure 11C) by such
cells treated with MABI10 or the Ig(G4 control. Figure 11D shows that incubation with MABI0 also
increases the proportion of antigen-specific activated CD8+ T-cells. Cells that were treated with 20
ug/ml of the 1g(G4 control or MAB10 were analyzed by FACS for expression of CD3 and expression
of perforin and granzyme B. Statisucal differences were calculated between MABIO and 1gG4
control groups (same concenfration treatments) using Student’s T test (F=p<0.05, **=p<0.01,
*aF=n<() 005, FFEF=p<(0.001).

[0068] Figures 124-12B show the results of treatment of cells from the same donor, wherein
blockade by MAB10 amplifies CMV-specific CD8+ T-cell responses. Cells were incubated with a
range of concentrations of MAB10 (black bars) or the IgG4 control (white bars), and the percentage
of double positive population perforin + granzyme B+ (Figure 124) or IFN-y + TNF+ (Figure 120)
was analvzed. Statistical differences were calculated between MABI10 and IgG4 control groups (same
concentration  freatments) using Student’s T test  (F=p<0.05, FF=p<0.01, FF¥=p<(.003,

ok *=p<(.001). Figure 12B (perforin + granzyme B+ analvsis) and Figure 12D (IFN-y + TNF+
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analysis) show the proportion of double positive cells comparing cells treated with 20 pg/ml of the
control antibody (lefi panels) or 20 ug/ml of MAB10 (right panels).

[0069] Figure 13 is a graph showing the combinatorial effect of MABI10 and the PD-1 antibody
perabrolizamab on cells from the sarae donor as wsed for Figures 10-12. Cells were stimulated with
CMYV lysates and treated with 2 pg/ml pembrolizumab or control IgG4, and 10, 20, or 40 pg/ml
control antibody or MABI10, and production of TNF was measured. Four groups of cells were tested,
and treated with Ig(G4 control (white bars, left most group), a constant amount of TgG4 control and a
titration of MABI10 (dark gray bars, second group from left), a constant amount of pembrolizumab
and a titration of IgG4 control (light gray bars, second group from right), or a constant amount of
pembrolizumab and a titration of MAB10 ¢(black bars, right hand group).

{6870} Figures 14A-14C arc a serics of graphs showing the effect of MABI1E + pembrolizumab
treatment on cells from three different donors. Cells were stimulated with 0.1 pg/ml of CMV lysate
and treated with 20 pg/ml of MABIO or 20 ug/ml of control 1gG4 antibody and a titration of
pembrolizamab, then the production of TNF was measured. Figure 144 shows the results of the
assay using cells from Donor 1; Figare 14B shows the results of the assay using cells from Donor 2;
Figure 14C shows the results of the assay using cells from Donor 3. The addition of MABI10 (black
bars) alone or in combination with increasing concentrations of pembrolizumab results in a greater
prodaction of TNF compared to control antibody + pembrolizumab group (white bars). Additionally,
MABI1¢ (black bars) in combination with pembrolizumab also resulted in increased activation
compared to MABIO alone. Statistic differences were calculated between MABI1O alone and
MABiO+pembro groups using Student T test analysis (F=p<0.05, **=p<(.01, *¥*¥=p<(.003,
Ak <(0.001)

DETAILED DESCRIPTION
1. Definitions

j0671] Unless otherwise defined, all terms of art, notations and other scientific terminology used
herein are intended to have the meanings commonly understood by those of skill in the art to which
this invention pertains. In some cases, terms with commonly understood meanings are defined herein
for clarity and/or for ready reference, and the inclusion of such definitions herein should not
necessarily be construed to represent a difference over what 18 generally understood 1 the art. The
techniques and procedures described or referenced herein are generally well understood and
commonly employed using conventional methodologies by those skilled in the art, such as, for
example, the widely utilized molecular cloning methodologies described in Sambrook et al,
Molecular Cloning: A Laboratory Marual 4th ed. (2012) Cold Spring Harbor Laboratory Press, Cold

Spring Harbor, NY. As approprate, procedures involving the use of commercially available kits and
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reagents are generally carried out in accordance with manufacturer-defined protocols and conditions
undess otherwise soted.

{0072] As used herein, the singular forms “a,” “an,” and “the” include the plural referents unless the
context clearly indicates otherwise. The terms “include,” “such as,” and the like are intended to
convey inclusion without limitation, unless otherwise specifically indicated.

{00731 As used herein, the term “comprising” also specifically includes embodiments “consisting of”
and “consisting essentially of” the recited elements, undess specifically indicated otherwise. For
example, a muluspecific ABP “comprising a diabody” includes a multispecific ABP “consisting of a
diabody™ and a multispecific ABP “consisting essentially of a diabody.”

{0074] The term “about” indicates and encompasses an indicated value and a range above and below
that value. In certain embodiments, the term “about” indicates the designated value & 10%, + 5%, or
1%. In certain embodiments, where applicable, the term “about” indicates the designated value(s) =
one standard deviation of that value(s).

{8075} The terms “TIGIT,” “TIGIT protein,” and “TIGIT antigen” are used interchangeably herein to
refer to human TIGIT, or any variants (e.g., splice variants and allelic variants), isoforms, and species
homologs of human TIGIT that are naturally expressed by cells, or that are expressed by cells
transfected with a #gif gene. In some aspects, the TIGIT protein is a TIGIT protein naturally
expressed by a primate (e.g., a monkey or a human), a rodent (¢.g., a mouse or a rat), a dog, a camel, a

cat, a cow, a goat, a horse, or a sheep. In some aspects, the TIGIT protein is human TIGIT (WTIGIT,

encode a signal peptide; positions 22-141 of SEQ ID NO:1 encode the extraceliular domain of the
mature TIGIT protein; positions 142-162 of SEQ ID NO:1 encode a transmembrane domain; and
positions 163-244 of SEQ ID NO:1 encode a cytoplasmic domain. See UniProt KB - Q495A1
(TIGIT HUMAN). at www sniprot.org/uniprot/(Q493A1, accessed September 28, 2015 In soimne
aspects, the TIGIT protein is a cynomolgus monkey TIGIT (¢TIGIT; SEQ ID NO:2). In some aspects,
the TIGIT protein is a murine TIGIT (mTIGIT) having the sequence provided 1n SEQ ID NO:3. In
some aspects, the TIGIT protein 1s a murine TIGIT (mTIGIT) having the sequence provided in SEQ
ID NO:138. As used herein, if a SEQ ID NO is not specified, the terms “mTIGIT,” “murine TIGIT”
and “mouse TIGIT mean SEQ ID NO: 3 and/or SEQ 1D NO: 138. In some aspects, the TIGIT protein
is a full-length or unprocessed TIGIT protein. In some aspects, the TIGIT protein is a truncated or
processed TIGIT protein produced by post-translational modification. TIGIT is also known by a
variety of synonyms, including WUCAM, VSIGY, and Vstm3.

[6976] The term “immuonoglobulin® refers to a class of structurally related proteins generally
comprising two pairs of polypeptide chains: one pair of light (L) chains and one pair of heavy (H)
chains. In an “intact immunoglobulin,” all four of these chains are interconnected by disulfide bonds.
The structure of immunoglobulins has been well characterized. See, e.g. Paul, Fundamental

Immunology 7th ed., Ch. 5 (2013) Lippincott Williams & Wilkins, Philadelphia, PA. Briefly, each
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heavy chain typically comprises a heavy chain variable region (Vy) and a heavy chain constant region
(Cq). The heavy chain constant region typically comprises three domains, abbreviated Cyy, Cygs. and
Cys. Each light chain typically comprises a light chain variable region (V) and a light chain constant
region. The light chain constant region typically comprises one domain, abbreviated C;.

[8077] The term “antigen-binding protein” (ABP) refers to a protein comprising one or more antigen-
binding domains that specifically bind to an antigen or epitope. In some embodiments, the antigen-
binding domain binds the antigen or epitope with specificity and affinity similar o that of naturally
occurring anfibodies. In some embodiments, the ABP comprises an antibody. In some embodiments,
the ABP consists of an antibody. In some embodiments, the ABP consists essentially of an antibody.
In some embodiments, the ABP comprises an alternative scaffold. In some embodiments, the ABP
consists of an alternative scaffold. In some embodiments, the ABP consists essentially of an
alternative scaffold. In some embodiments, the ABP comprises an antibody fragment. In some
embodiments. the ABP consists of an antibody fragment. In some embodiments, the ABP consists
essentially of an antibody fragment. A “TIGIT ABP.” “anti-TIGIT ABP,” or "TIGIT-specific ABP” is
an ABP, as provided herein, which specifically binds to the antigen TIGIT. In some embodiments, the
ABP binds the extracellular domain of TIGIT. In certain embodiments, a TIGIT ABP provided herein
binds to an epitope of TIGIT that is conserved between or among TIGIT proteins from different
species.

[8078] The term “antibody” is used herein in its broadest sense and includes certain types of
immunoglobulin molecules comprising one or more antigen-binding domains that specifically bind to
an antigen or epitope. An antibody specifically includes intact antibodies (e.g., intact
wamunoglobuling), antibody fragments. and multi-specific antibodies. An antibody is one type of
ABP.

(80791 The term “alternative scaffold” refers to a molecule in which one or more regions may be
diversified to produce one or more antigen-binding domains that specifically bind to an antigen or
epitope. In some ermbodiments, the antigen-binding domain binds the antigen or epitope with
specificity and affinity similar to that of an antibody. Exemplary alternative scatfolds include those
derived from fibronectin (e.g., Adnectins™), the B-sandwich (e.g., iMab), lipocalin (¢.g.. Anticalins®),
EETI-IVAGRP, BPTVLACI-DI/ITI-D2 (e.g., Kunitz domains), thioredoxin peptide aptamers, protein
A (e.g., Affibody™), ankyrin repeats (e.g., DARPins), gamma-B-crystallin/ubiquitin (e.g., Affilins),
CTLD; (e.g. Tetrapecting), Fynomers, and (LDLR-A wmodule} (e.g., Avimers) Addiiional
information on alternative scaffolds is provided in Binz et al., Nat. Biotechnol | 2005 23:1257-1268;
Skerra, Current Opin. in Biotech., 2007 18:295-304; and Silacci et al., J Biol Chem., 2014,
289:14392-14398; cach of which is incorporated by reference in its entirety. An alternative scaffold is
one type of ABP.

[8080] The term “antigen-binding domain” means the portion of an ABP that is capable of

specifically binding to an antigen or epitope. One example of an antigen-binding domain is an
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antigen-binding domain formed by a Vy -V, dimer of an antibody. Another example of an antigen-
binding domain is an antigen-binding domain formed by diversification of certain loops from the
tenth fibronectin type I domain of an Adnectin.

(80817 The terms “full length antibody,” “intact antibody,” and “whole antibody” are used berein
mterchangeably to refer to an antibody having a structure substantially similar to a naturally occurring
antibody structure and having heavy chains that comprise an Fc region. For example, when used to
refer to an IgG molecule, a “full length antibody™ is an antibody that comprises two heavy chains and
two light chains.

[8082] The term “Fe region” means the C-terminal region of an immumoglobulin heavy chain that, in
naturally occurring antibodics, interacts with F¢ receptors and certain proteins of the complement
system. The structures of the Fc regions of various immunoglobulins, and the glycosylation sites
contained therein, arc known in the art. See Schroeder and Cavacini, J. Aliergy Clin. Immunol., 2010,
125:541-52, incorporated by reference in its entirety. The Fc¢ region may be a natarally occurring Fo
region, or an Fc region modified as described in the art or elsewhere in this disclosure.

[8083] The Vy and V. regions may be further subdivided into regions of hypervariability
(“hypervariable regions (HVRs).,” also called “complementarity determining regions” (CDRs))
interspersed with regions that are more conserved. The more conserved regions are called framework
regions (FRs). Each Vy and V. generally comprises three CDRs and four FRs, arranged in the
following order (frora N-terminus to C-termainus): FR1 - CDR1 - FR2 - CDR2 - FR3 - CDR3 - FR4.
The CDRs are involved in antigen binding, and influence antigen specificity and binding affinity of
the antibody. Sce Kabat ct al., Sequences of Profeins of Immunoiogical Interest 5th ed. (1991) Public
Health Service, National Institutes of Health, Bethesda, MD, incorporated by reference in its entirety.
[0984] The light chain from any vertebrate species can be assigned to one of two types, called kappa
(¥} and lambda (), based on the sequence of its constant domain.

j0085] The heavy chain from any vertebrate species can be assigned to one of five different classes
(or 1sotypes): IgA, IgD, IgE, 1gG, and IgM. These classes are also designated o, &, €, v, and yu,
respectively. The Ig( and IgA classes arc further divided into subclasses on the basis of differences in
sequence and function. Humans express the following subclasses: 1gG1, 1gG2, 1gG3, [gG4. IgAl, and
IgA2.

{0086] The amine acid sequence boundaries of a CDR can be determined by one of skill in the art
using any of a nember of known nombering schemes, including those described by Kabat et al., supro
{“Kabat” numbering scheme); Al-Lazikani et al, 1997, J. Mol Biol., 273.927-948 (*Chothia”
numbering scheme); MacCallam et al., 1996, J. Mol Biol 262:732-745 (“Contact” numbering
scheme); Lefranc et al., Dev. Comp. Dmmunol., 2003, 27:55-77 “IMGT” numbering scheme); and
Honegge and Pliickthun, J. Mol. Biol., 2001, 309:657-70 (* AHo” numbering scheme); each of which
is incorporated by reference 1 its entirety,

{0087] Table 1 provides the positions of CDR-L1, CDR-L2, CDR-L3, CDR-H1, CDR-H2, and CDR-
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H3 as identified by the Kabat and Chothia schemes. For CDR-HI1, residue numbering is provided
using both the Kabat and Chothia nuinbering schemes.

[0088] CDRs may be assigned, for example, using antibody numbering software, such as Abnum,
available at www.bioinf org.uk/abs/abnum/, and described in Abhinandan and Martin, Imrinciogy,
2008, 45:3832-3839, incorporated by reference in its entirety.

Table 1. Residues in CDRg according to Kabat and Chothia numbering schemes.

CDR Kabat Chothia

L1 L24-134 L24-L34

L2 L5G-L36 L35G-136

L3 L.89-1.97 1.89-1.97

H1 (Kabat Numbering) H31-H358 H26-H32 or H34*
H1 (Chothia Numbering} H31-H35 H26-H32

H2 H50-H65 H52-H56

H3 H95-H102 H95-H102

* The C-terminus of CDR-HI, when numbered using the Kabat numbering convention, varies
between H32 and H34, depending on the length of the CDR.

[¢685F The “EU nunbering scheme™ is generally used when referring to 3 resicue in an antibody
heavy chain constant region (e.g., as reported in Kabat et al., supra). Unless stated otherwise, the EU
numbering scheme is used to refer to residues in antibody heavy chain constant regions described
herein.

[0090] An “antibody fragment” comprises a portion of an intact antibody, such as the antigen-
binding or vartable region of an infact antibody. Antibody fragments include, for example, Fv
fragments, Fab fragments, F(ab’), fragments, Fab’ fragments, scFv (sFv) fragments, and scFv-Fc
fragments.

[8G91] “Fv” fragments comprise a non-covalently-linked dimer of one heavy chain variable domain
and one light chain variable domain.

[8092] “Fab” fragments comprise, in addition to the heavy and light chais variable domains, the
constant domain of the light chain and the first constant domain (Cyy;) of the heavy chain. Fab
fragments may be generated, for example, by recombinant methods or by papain digestion of a fuli-
length antibody.

[00931 “F(ab’),” fragments contain two Fab’ fragments joined, near the hinge region, by disulfide
bonds. F(ab™), fragments may be generated, for example, by recombinant methods or by pepsin
digestion of an intact antibody. The F(ab’) fragments can be dissociated, for example, by treatment
with fi-mercaptoethanol.

[6694] “Single-chain Fv~ or “sFv” or “scFv” antibody fragments comprise a Vy domain and a Vy
domain in a single polypeptide chain. The Vy; and V,, are generally linked by a peptide linker. See
Plickthun A, (1994). Any suitable linker may be used. In some embodiments, the linker is a

(GGGGS), (SEQ 1D NO: 127). In some embodiments, n = 1, 2, 3, 4, 5, or 6. See Antibodics from

18




WO 2017/059095 PCT/US2016/054484

Escherichia coli. In Rosenberg M. & Moore G.P. (Eds)., The Pharmacelogy of Monocional
Antibodies vol. 113 (pp. 209-313). Springer-Verlag, New York, incorporated by reference m its
entirety.

{6895] “scFv-F¢” fragments comprise an scFv attached to an Fo domain. For example, an Fo domain
may be attached to the C~terminal of the scFv. The Fc domain may follow the Vg or Vi, depending on
the orientation of the variable domains in the scFv (ie., Vg -Vy or Vi -V ). Any suitable Fc domain
koown in the art or described herein may be used. In some cases, the Fo domain comprises an IgG4 Fe
domain.

LR}

[¢6396] The term “single domain aniibody” refers to a molecule 18 which ose variable domain of an
antibody specifically binds to an antigen without the presence of the other variable domain. Single
domain antibodies, and fragments thercof, are described in Arabi Ghahroudi et al., FEBS Letters,
1998, 414:521-526 and Muvldermans ct al., 7Trends in Biochem. Sci., 2001, 26:230-245, cach of
which 1s incorporated by reference in its entirety. Single domam antibodies are also known as sdAbs
or nanobodies.

{0097] A “multispecific ABP” 1s an ABP that comprises two or more different antigen-binding
domains that collectively specifically bind two or more different epitopes. The two or more different
epitopes may be cpitopes on the same antigen (¢.g., a single TIGIT molecule expressed by a cell) or
on different antigens (e.g., different TIGIT molecules expressed by the same cell, or a TIGIT
molecule and a son-TIGIT molecule). Tn some aspects, a multi-specific ABP binds two different
epitopes (i.e., a “bispecific ABP”). In some aspects, a multi-specific ABP binds threce different
epitopes (.., a “trispecific ABP”). In some aspects, a mulii-specific ABP binds four different
epitopes (i.e., a “quadspecific ABP”). In some aspects, a multi-specific ABP binds five different
epitopes (Le., a “quintspecific ABP™). In some aspects, a multi-specific ABP binds 6, 7, 8, or more
different epitopes. Each binding specificity may be present in asy suitable valency. Examples of
multispecific ABPs are provided elsewhere in this disclosure.

[8098] A “monospecific ABP” is an ABP that comprises one or more binding sites that specifically
bind to a single epitope. An example of a monospecific ABP is a naturally occurring 1g& molecule
which, while divalent (i.e., having two antigen-binding domainsg), recogmzes the same ¢pitope at each
of the two antigen-binding domains. The binding specificity may be present in any suitable valency.
[6999] The term “monoclonal antibody” refers to an antibody from a population of substantially
homogeneous antibodies. A population of substastially homogeneous antibodies comprises antibodies
that are substantially similar and that bind the same epitope(s), except for variants that may normally
arise during production of the monoclonal antibody. Such variants are generally present in only minor
amounts. A monoclonal antibody is typically obtained by a process that includes the selection of a
smgle antibody from a plurality of antibodies. For example, the selection process can be the selection
of a unique clone from a plurality of clones, such as a pool of hybridoma clones, phage clones, yeast

clones, bacterial clones, or other recombinant DNA clones. The selected antibody can be further
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altered, for example, to improve afflinity for the target (“affinity maturation”), to humanize the
antibody, to improve its production in cell culture, and/or to reduce its immusogenicity in a subject.
{0160} The term “chimeric antibody” refers to an antibody in which a portion of the heavy and/or
fight chain is derived from a particular source or species, while the rematnder of the heavy and/or
light chain is derived from a different source or species.

{6181} “Humanized” forms of non-human antibodies are chimeric antibodies that contain minimal
sequence derived from the nos-homan antibody. A humanized antibody is generally a buman
antibody (recipient antibody) in which residues from one or more CDRs are replaced by residues from
one or more CDRs of a non-human antibody (donor antibody). The donor antibody can be any
suitable non-human antibody, such as a mouse, rat, rabbit, chicken, or non-human primate antibody
having a desired specificity. affinity, or biclogical effect. In some instances, selected framework
region residues of the recipient antibody are replaced by the corresponding framework region residues
from the donor antibody. Humanized antibodies may also comprise residues that are not found in
either the recipient astibody or the donor antibody. Such raodifications may be made o further refine
antibody function. For further details, see Jones et al., Nature, 1986, 321:522-525; Riechmann et al,,
Nature, 1988, 332:323-329; and Presta, Curr. Op. Struct. Biol., 1992, 2:593-596, each of which is
incorporated by reference in its entirety.

[8162] A “human antibody” is one which possesses an amino acid sequence corresponding to that of
an antibody produced by a human or a human cell, or derived from a nos-human source that utilizes a
human antibody repertoire or human antibody-encoding sequences (e.g., obtained from human
sources or designed de rove). Human antibedies specifically exclude huinanized astibodies.

[#103] An “isolated ABP” or “isolated nucleic acid” is an ABP or nucleic acid that has been
separated and/or recovered from a component of its natural environment. Components of the natural
environment may isclude enzymes, hormones, and other proteinaceous or nonproteinacecus raaterials.
In some embodiments, an isolated ABP is purified to a degree sufficient to obtain at least 15 residues
of N-terminal or intermal amino acid sequence, for example by use of a spinning cup sequenator. In
some embodiments, an isolated ABP is purified to homogeneity by gel electrophoresis {(e.g., SDS-
PAGE) under reducing or nonreducing conditions, with detection by Coomassie blue or silver stain.
In some embodiments, an isolated ABP may include an ABP in sifu within recombinant cells, since at
least one component of the ABP’s natural environment is not present. In some aspects, an isolated
ABP or isolated nucleic acid is prepared by at least one purification step. In some embodiraents, an
isolated ABP or isolated nucleic acid is purified to at least 80%, 83%, 90%, 95%, or 99% by weight.
In some embodiments, an isolated ABP or isolated nucleic acid is purified (o at least 80%, 83%, 90%,
95%, or 99% by volume. Tn some embodiments, an isolated ABP or isclated nucleic acid is provided
as a solution comprising at least 85%, 90%, 95%, 98%, 99% to 100% ABP or nucleic acid by weight.
In some embodiments, an isolated ABP or isolated nucleic acid is provided as a solution comprising at

least 839%, 90%, 95%, 98%. 99% to 100% ABP or nucleic acid by volume.
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[0184] “Affinity” refers to the strength of the sum total of non-covalent interactions between a single
binding site of a molecule (e.g., an ABP) and its binding partner {¢.£., an antigen or ¢pitope). Unless
indicated otherwise, as used herein, “affinity” refers to intrinsic binding affinity, which reflects a 1:1
interaction between mernbers of a binding pair (2.2, ABP and antigen or epitope}. The affinity of a
molecule X for its partner Y can be represented by the dissociation equilibrium constant (Kp). The
kinetic components that contribute to the dissociation equilibrium constant are described in more
detail below. Affinity can be measured by common methods known in the art, including those
described herein, such as surface plasmon resonance (SPR) technology (e.g.. BIACORE®) or biolaver
interferometry (e.g., FORTEBIO™).

{0105 With regard to the binding of an ABP to a target molecule, the terms “bind,” “specific
binding,” “specifically binds to,” “specific for,” “selectively binds,” and “selective for” a particular
antigen (e.g., a polypeptide target) or an epitope on a particular antigen mean binding that is
measurably different {rom a non-specific or non-selective interaction (e.g, with a non-target
molecule). Specific binding can be measured, for example, by measuring binding to a target molecule
and comparing it to binding to a non-target molecule. Specific binding can also be deternuned by
competition with a control molecule that mimics the epitope recognized on the target molecule. In that
case, specific binding is indicated if the binding of the ABP to the target molecule is competitively
mhibited by the control molecule. In some aspects, the affinity of a TIGIT ABP for a non-target
molecule is less than about 30% of the affinity for TIGIT. In some aspects, the affinity of a TIGIT
ABP for a non-target molecule is less than about 40% of the affinity for TIGIT. In some aspects, the
affinity of a TIGIT ABP for a non-target molecule is less than about 30% of the affinity for TIGIT. In
some aspects, the affinity of a TIGIT ABP for a non-target molecule is less than about 20% of the
affinity for TIGIT. In some aspects, the affinity of a TIGIT ABP for a non-target molecule is less than
about 10% of the affinity for TIGIT. In some aspects, the affisity of a TIGIT ABP for a non-target
molecule 1s less than about 1% of the affimity for TIGIT. In some aspects, the affinity of a TIGIT ARP
for a non-target molecule is less than about 0.1% of the affisity for TIGIT.

[#106] The term “ky” (sec™), as used herein, refers to the dissociation rate constant of a particular
ABP- antigen interaction. This value is also referred to as the k¢ value.

[0167] The term “k,” (M xsec™), as used herein, refers to the association rate constant of a particular
ARP-antigen interaction. This value is also referred to as the kg, value.

[8188] The term “Kp” (M), as used herein, refers to the dissociation equilibrivm constant of a
particular ABP-antigen interaction. ¥y = kyg/k,. In some embodiments, the affinity of an ABP is
described 1n terms of the Ky for an interaction between such ABP and its antigen. For clarity, as
koown in the art, a smaller Ky value indicates a higher affinity interaction, while a larger Ky value
indicates a lower affinity interaction.

[0109] The term “K,” (M™), as used herein, refers fo the association equilibrium constant of a

particalar ARP-antigen interaction. K, = k/k;.
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{0110} An “affinity matured” ABP 15 an ABP with one or more alterations (e.g., in one or more
CDRs or FRs) relative to a parent ABP (i.e., an ABP from which the altered ABP is derived or
designed) that result in an improvement in the affinity of the ABP for its antigen, compared to the
parent ABP which does not possess the alteration(s). In some embodiments, an affinity matured ABP
has nanomolar or picomolar affinity for the target antigen. Affinity matured ABPs may be produced
using a variety of methods known in the art. For example, Marks et al. (Bio/Technology, 1992,
10:779-783, incorporated by reference in its entircty) describes affinity maturation by Vy and Vo
domain shuffling. Random mutagenesis of CDR and/or framework residues is described by, for
example, Barbas et al. (Proc. Nat. Acad. Sci. U.S.A., 1994, 91:3809-3813); Schier et al., Gene, 1993,
169:147-1535; Yelton et al., J. Immunol., 1995, 155:1994-2004; Jackson ¢t al., ./, Immunol., 1995,
154:3310-33199; and Hawkins et al, J. Mol Biol | 1992, 226:889-896; each of which is incorporated
by reference in its entirety.

{0111} An “immunoconjugate” is an ABP conjugated to one or more heterologous molecule(s), such
as a therapeutic or diagnostic agent.

[0112] “Effector functions” refer to those biological activities mediated by the Fc region of an
antibody, which activitics may vary depending on the antibody isotype. Examples of antibody effector
functions include Clg binding to activate complement dependent cytotoxicity (CDC), Fe receptor
binding to activate antibody-dependent cellular cytotoxicity (ADCC), and antibody dependent cellular
phagocyiosis (ADCP).

[0113] When used herein in the context of two or more ABPs, the term “competes with” or “cross-
corapetes with” indicates that the two or more ABPs compete for binding to an antigen {e.g., TIGIT).
In one exemplary assay, TIGIT is coated on a surface and contacted with a first TIGIT ABP, after
which a second TIGIT ABP is added. In another exemplary assay, a first TIGIT ABP is coated on a
surface and coatacted with TIGIT, and then a second TIGIT ABP is added. If the presence of the first
TIGIT ABP reduces binding of the second TIGIT ABP, in either assay, then the ABPs compete with
cach other. The term “competes with” also includes combinations of ABPs where one ABP reduces
binding of another ABP., but where no competition is observed when the ABPs are added in the
reverse order. However, in some embodiments, the first and second ABPs inhibit binding of each
other, regardless of the order in which they are added. In some embodiments, one ABP reduces
binding of another ABP to its antigen by at least 25%, at least 50%. at least 60%, at least 70%, at least
R0%, at least 85%, at least 90%, or at least 95%. A skilled artisan can sclect the concentrations of the
antibodies used in the competition assays based on the affinities of the ABPs for TIGIT and the
valency of the ABPs. The assays described in this definition are illustrative, and a skilled artisan can
utilize any suitable assay to determine if antibodies compete with cach other. Suitable assays are
described, for example, in Cox et al., “Immunoassay Methods,” in Assay Guidance Manudl {Infernet],
Updated December 24, 2014 (www.ncbindm nih gov/books/NBK 92434/, accessed September 29,

2015y, Silman et al., Cytometry, 2001, 44:30-37; and Finco et al., J. Pharm. Biomed. Anal, 2011,
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54:351-338; each of which is incorporated by reference in its entirety.

{0114} The term “epitope” means a portion of an antigen that specifically binds to an ABP. Epitopes
frequently consist of surface-accessible amino acid residues and/or sugar side chains and may have
specific three dimensional structural characteristics, as well as specific charge characteristics.
Conformational and non-conformational epitopes are distinguished in that the binding to the former
but not the latter may be lost in the presence of denaturing solvents. An epitope may comprise amino
acid residues that are directly involved in the binding, and other amino acid residues, which are not
directly involved in the binding. The epitope to which an ABP binds can be determined using known
techniques for epitope determination such as, for example, testing for ABP binding to TIGIT variants
with different point-mutations, or to chimeric TIGIT variants.

[6115] Percent “identity” between a polypeptide sequence and a reference sequence. is defined as the
percentage of amino acid residues in the polypeptide sequence that are identical to the amino acid
residues in the reference sequence, after aligning the sequences and introducing gaps, if necessary. to
achieve the maximum percent sequence identity. Alignment for purposes of deiermining percent
amino acid sequence identity can be achicved in various ways that are within the gkill in the art, for
instance, using publicly available computer software such as BLAST, BLAST-2, ALIGN,
MEGALIGN (DNASTAR), CLUSTALW, CLUSTAL OMEGA, or MUSCLE software. Those skilled
in the art can determine appropriate parameters for aligning sequences, including any algorithms
needed to achieve maximal alignment over the full length of the sequences being compared.

[6116] A “conservative substitution” or a “conservative amino acid substitution,” refers to the
substitution an amino acid with a chemically or fusctionally simnilar amino acid. Conservative
substitution tables providing similar amino acids are well known in the art. By way of example, the
groups of amino acids provided in Tables 2-4 are, in some embodiments, considered conservative
substitutions for cne another,

Table 2. Selected groups of amino acids that are considered conservative substitutions for one

another, in certain embodiments.

Acidic Residues Dand E

Basic Residhies K, R, and H
Hydrophilic Uncharged Residues S, T.N, and 3
Aliphatic Uncharged Residues G, ALY, Loand 1
\Non-polar Uncharged Residues . M, and P
Aromuatic Residhies F, Y, and W

Table 3. Additional selected groups of amino acids that are considered conservative substitutions for

one another, in certain embodiments.

Crroup | A, S, and T
Group 2 Dand E
Group 3 N and
Crranup 4 R and K
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Coroup 5 i, L. and M
rroup 6 F. Y, and W

Table 4, Further selected groups of araino acids that are considered conservative substitations for one

another, in certain embodiments.

Group A A and G
Ciroup B D and E
Crronp C N and O
Group D R, K, and H
Group F LM,V
Crroup F. Y, and W
Group G Sand T
Group H Cand M

[0117] Additional conservative substitutions may be found, for example, i Creighton, Proteins:
Structures and Molecular Properties 2nd ed. (1993) W. H. Freeman & Co., New York, NY. An ABP
gencrated by raaking one or tmore conservative substitntions of amino acid residues in a parerd ABP is
referred to as a “conservatively modified variant.”

[6118] The term “amino acid” refers to the twenty common naturally occurring amino acids.
Naturally occurring amino acids include alanine (Ala; A), arginine (Arg; R), asparagine (Asn; N),
aspartic acid (Asp; D), cysteine (Cys: C); glutamic acid (Glu; E), glutamine (Gln; ), Glycine (Gly;
(G); hustidine (His; H), isoleucine (Ile; 1), leucine (Leu; L), lvsine (Lys; K), methionine (Met, M),
phenylalanine (Phe; F), proline (Pro; P), serine (Ser; S), threonine (Thr; T), trvptophan (Trp;, W),
tyrosine (Tyr; Y), and valine (Val; V3.

[6119] The term “vector,” as used herein, refers to a nucleic acid molecule capable of propagating
another nucleic acid to which it is linked. The term includes the vector as a sell-replicating nucleic
acid structure as well as the vector incorporated into the genoime of a host cell into which it has been
mtroduced. Certain vectors are capable of directing the expression of nucleic acids to which they are
operatively linked. Such vectors are referred to herein as “expression vectors.”

[6120] The terms “host cell,” “host cell line,” and “host cell culture” are used interchangeably and
refer to cells into which an exogenous nucleic acid has been introduced, and the progeny of such cells.
Host cells include “transformants” (or “transformed cells™) and “transfectants” (or “transfected
cells”), which ecach include the primary transformed or transfected cell and progeny derived
therefrom. Such progeny may not be completely identical in nucleic acid content to a parent celi, and
may contain mutations.

[6121] The term “treating” (and variations thereol such as “treat” or “treatment”) refers to clinical
intervention in an attermapt to alter the natural course of a disease or condition in a subject in need
thereof. Treatment can be performed both for prophylaxis and during the course of clinical pathology.
Desirable effecis of treatment include preventing occurrence or recurrence of disease, alleviation of

symptoms, diminishment of any direct or indirect pathological consequences of the disease,
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preventing metastasis, decreasing the rate of discase progression, amelioration or palliation of the
disease state, and remission or improved prognosis.

{0122} As used herein, the term “therapeutically effective amount” or “effective amount” refers to an
amount of an ABP or pharmacecutical composition provided berein that, when administered to a
subject, 1s effective to treat a discase or disorder.

[6123] As used herein, the term “subject” means a mammalian subject. Exemplary subjects include
humans, monkeys, dogs, cats, mice, rats, cows, horses, camels, goats, rabbits, and sheep. In certain
embodiments, the subject is a human. In some embodiments the subject has a disease or condition that
can be treated with an ABP provided herein. In some aspects, the disease or condition is a cancer. In
some aspects, the discase or condition is a viral infection.

[#124] The term “package insert” is used to refer to instructions customarily included in commercial
packages of therapeutic or diagnostic products (e.g., kits) that contain information about the
indications, usage, dosage, administration, combination therapy, contraindications and/or warnings
concerning the use of such therapeutic or diagnostic products.

[#125] The term “cytotoxic agent,” as used herein, refers to a substance that inhibits or prevents a
cellular function and/or causes cell death or destruction.

{8126] A “chemotherapeutic agent” refers to a chemical compound useful in the treatment of cancer.
Chemotherapeutic agents include “anti-hormonal agents” or “endocrine therapeutics” which act to
regulate, reduce, block, or inhibit the effects of hormones that can promote the growth of cancer.
{0127} The term “cytostatic agent” refers to a compound or composition which arrests growth of a
cell either in vitro or in vivo. In some embodunents, a cytostatic agent is an agent that reduces the
percentage of cells in 3 phase. In some embodiments, a cytostatic agent reduces the percentage of
cells in S phase by at least about 20%, at least about 40%, at least about 60%, or at least about 80%.
[9128] The term “tumor” refers to all neoplastic cell growth and proliferation, whether malignant or
benign, and all pre~cancerous and cancerous cells and tissues. The terms “cancer,” “cancerous,” “cell
prodiferative disorder,” “proliferative disorder” and “tumor™ are not mutually exclusive as referred to
herein. The terms “cell proliferative disorder” and “proliferative disorder” refer to disorders that are
associated with some degree of abnormal cell proliferation. In some embodiments, the cell
proliferative disorder is a cancer. In some aspects, the tumor is a solid tumor. In some aspects, the
tumor is a hematologic malignancy.

[9129] The term “pharmaceutical composition”™ refers to a preparation which is in such form as to
permit the biological activity of an active ingredient contained therein to be effective in treating a
subject, and which contains no additional components which are unacceptably toxic to the subject in
the amounts provided in the pharmaceutical composition.

[613¢] The terms “modulate” and “modulation” refer to reducing or inhibiting or, alternatively,
activating or increasing, a recited variable.

[8131] The terms “increase” and “activate” refer to an increase of 10%, 20%, 30%, 40%, 50%, 60%,
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70%, 75%, 80%, 85%, 90%, 95%, 100%, 2-fold, 3-fold, 4-fold, 5-fold, 10-fold, 20-fold, 5G-fold, 100-
fold, or greater in a recited variable.

[8132] The terms “reduce” and “inhibit” refer to a decrease of 10%, 20%, 30%, 40%, 50%, 60%,
70%, 75%, 80%, 85%, 90%, 95%, 2-fold, 3-fold, 4-fold, 5-fold, 10-fold, 20-fold, 50-fold. 100-fold, or
greater in a recited variable.

[6133] The term “agonize” refers to the activation of receptor signaling to induce a biclogical
response associated with activation of the receptor. An “agonist” is an entity that binds to and
agonizes a receptor.

[#134] The term “astagonize” refers to the inhibition of receptor signaling o inlubit a biological
response associated with activation of the receptor. An “antagonist” is an entity that binds to and
antagonizes a receptor.

[0135] The term “effector T cell” includes T helper (i.e., CD4+) cells and cytotoxic (1., CD8H T
cells. CP4+ effector T cells contribute to the development of several immunoclogic processes,
mcluding maturation of B cells into plasma cells and memory B cells, and activation of cytotoxic T
cells and macrophages. CD&+ effector T cells destroy virus-infected cells and tumor cells. Sze Seder
and Ahmed, Nature Immunol., 2003, 4:835-842, incorporated by reference in its entirety, for
additional information on effector 1 cells.

[#136] The term “regulatory T cell” includes cells that regulate immunoclogical tolerance, for
example, by suppressing effector T cells. In some aspects, the regulatory T cell has a
CD4+CD25+Foxp3+ phenotype. In some aspects, the regulatory T cell has a CD8+CD235+ phenotype.
See Nocentini ¢t al., Br. J. Pharmacol., 20612, 165:2689-2099, incorporaied by reference in its
entirety, for additional information on regulatory T cells expressing TIGIT.

[6137] The term “dendritic cell” refers to a professional antigen-presenting cell capable of activating

a naive T cell and stimulating growth and differentiation of a B cell.

2, TIGIT Antigen-Binding Proteins
2.1, TIGIT Binding and Target Cells

[#138] Provided herein are ABPs that specifically bind to TIGIT. In some aspects, the TIGIT is
KhTIGIT (SEQ ID NGO:1). In some aspects, the TIGIT 1s ¢TIGIT (SEQ 1D NO:2). In some aspects, the
TIGIT is mTIGIT with the sequence provided in SEQ ID NO:3. In some aspects, the TIGIT is
mTIGIT with the sequence provided in SEQ ID NO: 138,

[0139] In some embodiments, the ABPs provided herein specifically bind to hTIGIT (SEQ 1D
NGO: D), cTIGIT (SEQ 1D NO:2), and mTIGIT of SEQ ID NG:3. In some embodiments, the ABPs
provided herein specifically bind to hKTIGIT (SEQ 1D NO: 1), ¢ TIGIT (SEQ ID NO:2), and mTIGIT of
SEQ [D NO:138. In some embodiments, the ABPs provided herein specifically bind to hTIGIT (SEQ
ID NG:1), and ¢TIGIT (SEQ ID NO:2). In some embodiments, the ABPs provided herein specifically
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bind to hTIGIT (SEQ ID NO:1). In some embodiments, the ABPs provided herein do not bind
mTIGIT of SEQ 1D NG:3. In some embodiments, the ABPs provided herein do not bind e TIGIT of
SEQ ID NO:138.

{61487 In some embodiments, the ABPs provided herein specifically bind to the exiraceliular domain
of TIGIT.

{6141} In some embodiments, an ABP provided herein is an antibody. In some embodiments, an
ABP provided herein is an antibody fragment. In some embodiments, an ABP provided berein is an
alternative scatfold.

[¢6142] The TIGIT may be expressed on the surface of any suitable target cell. In sormee embodiments,
the target cell is a T cell. In some embodiments, the target cell is an effector T cell. In some
embodiments, the target cell is a regulatory T cell. In some embodiments, the target cell is a natural
killer (NK) cell. In some embodiments, the target cell is a natural kitler T (NKT) cell.

[6143F In some embodiments, the ABPs provided herein comprise an immunoglobulin molecule. In
some embodiments, the ABPs provided berein consist of an immunoglobulin molecule. Tn some
embodiments, the ABPs provided herein consist essentially of an immunoglobulin molecule. In some
aspects, the immunoglobulin molecule comprises an antibody. In some aspects, the immunoglobulin
maolecule consists of an antibody. In some aspects, the immunoglobulin molecule consists essentially
of an antibody.

{0144} In some embodiuents, the ABPs provided herein comprise a light chain. In some aspects, the
light chain is a kappa light chain. In some aspects, the light chain is a lambda light chain.

{0145] In some embodiments, the ABPs provided herein comprise a kappa light chain comprising
SEQ 1D NO: 126,

[6146] In some embodiments, the ABPs provided herein comprise a heavy chain. In some aspects,
the heavy chain is an IgA. In some aspects, the heavy chain is an IgD. In some aspects, the heavy
chain is an IgE. In some aspects, the heavy chain is an Ig(. In some aspects, the heavy chain is an
IgM. In some aspects, the heavy chain 1s an IgGl. In some aspects, the heavy chain is an 1gG2. In
some aspects, the heavy chain is an Tg(G3. In some aspects, the heavy chain is an [gG4. In some
aspects, the heavy chain is an IgAl. In some aspects, the heavy chain is an [gA2.

[0147] In some cmbodiments, the ABPs provided herein comprise an IgG4 heavy chain comprising a
sequence selected from SEQ ID NO:535 and SEQ ID NO:56. In some embodiments, the ABPs
provided herein coraprise an lg(G1 heavy chain comprising a sequence selected from SEQ 1D NQO:57
and SEQ 1D NQ: 1235,

{0148} In some embodiments, the ABPs provided herein comprise an antibody fragment. In some
embodiments, the ABPs provided herein consist of an antibody fragment. In some embodiments, the
ABPs provided herein consist essentially of an antibody fragment. In some aspects, the antibody
fragraent is an Fv fragmeni. 1n some aspects, the antibody fragment is a Fab fragment. In some

aspects, the antibody fragment is a F(ab’), fragment. In some aspects, the antibody fragment is a Fab’
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fragment. In some aspects, the antibody fragment is an scFv (sFv) fragment. In some aspects, the
antibody fragment is an scFv-Fc fragment. In some aspects, the antibody fragment is a fragment of a
single domain antibody.

[6149] In some embodimends, an anitbody fragreent provided herein is derived from an illustrative
antibody provided herein. In some embodiments, an antibody fragments provided herein is not
derived from an illustrative antibody provided herein and may, for example, be isolated de novo
according to the methods provided herein for obtaming astibody fragrents.

j0150¢] In some embodintents, an antibody fragment provided specifically binds hTIGIT. In some
embodiments, an antibody fragment provided bherein specifically binds ¢TIGIT. In somae
embodiments, an antibody fragment provided hercin specifically binds mTIGIT. In some
embodiments, an antibody fragment provided herein specifically binds hTIGIT and ¢TIGIT. In some
embodinients, an antibody tragment provided herein specifically binds hTIGIT and mTIGIT. In some
embodiments. an antibody fragment provided herein specifically binds ¢TIGIT and mTIGIT. In some
embodiments, an astibody fragment provided berein specifically binds bTIGIT, ¢TIGIT and mTIGIT.
j0151] In some embodiments, an antibody fragment derived from an antibody provided herein retaing
affinity, as measured by Kg, for hTIGIT that is within about 1.5-fold. about 2-fold, about 3-fold, about
4-fold, about 5-fold, about 6-fold, about 7-fold, about 8-fold, about 9-fold or about 10-fold the affinity
of such antibody. In some embodiments, an antibody fragment derived from an antibody provided
herein retains affinity, as measured by Ky, for ¢TIGIT that is within about 1.5-fold, about 2-fold,
about 3-fold, about 4-fold, about S-fold, about 6-fold, about 7-fold, about 8-fold, about 9-fold or about
10-fold the affinity of such astibody. In some embodiments, an antibody fragment derived from an
antibody provided herein retains affinity, as measured by Ky, for mTIGIT that is within about 1.5-
fold, about 2-fold, about 3-fold, about 4-fold, about 3-fold, about 6-fold, about 7-fold, about &-fold,
about 9-fold or about 16-fold the affinity of such antibody. In some embodiments, an antibody
fragment derived from an antibody provided herein retains affinity, as measured by K, for both
hTIGIT and ¢TIGIT that 1s within about 1.5-fold, about 2-fold. about 3-fold, about 4-fold, about 3-
fold, about 6-foid, about 7-fold, about %-fold, about 9-fold or about 10-fold the affinity of such
antibody. In some embodiments, an antibody fragment derived from an antibody provided hercin
retains affinity, as measured by Kyp, for both hTIGIT and mTIGIT that is within about 1.5-fold, about
2-fold, about 3-fold, about 4-fold, about 3-fold, about 6-fold, about 7-fold, about 8-fold, about 9-fold
or about {0-fold the affinity of such antibody. In some embodiments, an antibody fragment derived
from an antibody provided herein retains affinity, as measured by Ky, for both ¢TIGIT and mTIGIT
that is within about 1.5-fold, about 2-fold, about 3-fold, about 4-fold. about 5-fold, about 6-fold, about
7-fold, about 8-fold, about 9-fold or about 10-fold the affinity of such antibody. In some
embodiments, an antibody fragment derived from an antibody provided herein retains affinity, as
measured by Kp, for all three of h'TIGIT, ¢TIGIT and mTIGIT that is within about 1.5-fold, about 2-
fold, about 3-fold, about 4-fold. about 5-fold, about 6-fold, about 7-fold, about 8-fold, about 9-fold or
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about 10-fold the allinity of such antibody.

[¢152] In some embodiments, au antibody fragmeut provided herein retains the ability to antagonize
TIGIT, as measured by one or more assays or biological effects described herein. In some
embodiments, an antibody fragment provided herein retains the ability to prevent TIGIT from
interacting with one or more of its ligands, as described herein.

[0153] In some embodiments, an antibody [ragment provided herein competes [or binding to TIGIT
with an antibody sclected from MAB1, MAB2, MAB3, MAB4, MABS5, MAB6, MAB7, MABS,
MAB9, MABI0, MAB11, MABI12, MAB13, MABR14, MABILS, MAB16, MABL7, MABIS, MABI9,
MAB20, or MABZ1, ¢ach as provided in Table 3 of this disclosure.

[0154] In some embodiments, an antibody fragment provided herein inhibits binding of CD153 to
TIGIT. In some embodiments, an antibody fragment provided herein inhibits binding of CD112 to
TIGIT. In some embodiments, an antibody fragment provided herein inhibits association of CID226
with TIGIT.

{6135} In some ersbodiments, an antibody fragment provided herein activates an effecior T cell or a
natural killer (NK) cell. In some embodiments, an antibody {ragment provided herein decreases the
number of regulatory T cells in a tissue or in circulation. In some embodiments, an antibody fragment
provided hercin inhibits the suppression of an effector T cell by a regulatory T cell.

{0136} In some embodiments, an antibody fragment provided herein does not bind specifically to any
of PYRLI, PVRL2, PVRL3, or PVRLA4,

[0157] In some embodiments, an antibody fragment provided herein binds murine TIGIT (mTIGIT;
SEQ 1D NO: 3) with an affinity lower {as indicaied by higher Ky than the affinity of the antibody
fragment for hTIGIT, or does not bind mT1GIT.

[6158] In some embodiments, a fragment of an antibody provided herein binds the same epitope of
TIGIT as such antibody.

[#159] In some e¢mbodiments, the ABPs provided hercin are monoclonal antibodies. In some
embodiments, the ABPs provided berein are polyclonal antibedies.

[6160] In some embodiments, the ABPs provided herein comprise a chimeric antibody. In some
embodiments, the ABPs provided herein consist of a chimeric antibody. In some embodiments, the
ABPs provided herein consist essentially of a chimeric antibody. In some embodiments, the ABPs
provided herein comprise a humanized antibody. In some embodiments, the ABPs provided herein
consist of a humanized antibedy. In some embodiments, the ABPs provided herein consist essentially
of a humanized antibody. In some embodiments, the ABPs provided hercin comprise a human
antibody. In some embodiments, the ABPs provided herein consist of a human antibody. In some
embodiments, the ABPs provided herein consist essentially of a human antibody.

[#161] In some embodiments, the ABPs provided herein are affinity matured. In some aspects, the
affinity matured ABPs are affinity matured ABPs derived from an illustrative ABP provided herein.

$162} In some embodiments, the ABPs provided herein comprise an alternative scaffold. In some
p P
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embodiments, the ABPs provided herein congsist of an aliernative scaffold. In some embodiments, the
ABPs provided herein consist essentially of an alternative scaffold. Any suitable alternative scaffold
may be used. In some aspects, the alternative scaffold is selected from an Adnectin™', an iMab, an
Anticalin®, an EETI-IAGRP, a Kunitz domain, a thioredoxin peptide aptamer, an Afﬁbody®, a
DARPin, an Affilin, a Tetrancctin, a Fynomer, and an Avimer.

[6163] In some embodiments, an ABP provided herein inhibits binding of TIGIT to one or more
figands of TIGIT. In some aspects, the ligand of TIGIT is selecied from one or more of poliovirus
receptor (PVR; CD155) and nectin-2 (CD112, PVRL2). In some aspects, the ABP inhibits binding of
TIGIT to one or more ligands of TIGIT by at least about 30%. In some aspects, the ABP inbibits
binding of TIGIT to one or more ligands of TIGIT by at least about 753%. In some aspects, the ABP
mhibits binding of TIGIT (o one or more ligands of TIGIT by at least about 90%. In some aspects, the
ABP inhibits binding of TIGIT to one or more ligands of TIGIT by at least about 95%.

[6164] In some embodiments, an ABP of the invention is an ABP that competes with an illustrative
ABP provided berein. In some aspects, the ABP that competes with the illustrative ABP provided
herein binds the same epitope as an illustrative ABP provided herein.

[6165] In some embodiments, an ABP provided herein does not bind PVRL4.

[6166] Tt is known that when an antibody is expressed in cells, the antibody is modified after
translation. Examples of the posttranslational modification include cleavage of lysine at the C
terminal of the heavy chain by a carboxypeptidase; modification of ghutaraine or glutamic acid at the
N terminal of the heavy chain and the light chain to pyroglutamic acid by pyroglutamylation;
glycosylation; oxidation; dearsidation; and glycation, and it is koown that such posttransiational
modifications occur in various antibodies (See Journal of Pharmaceutical Sciences, 2008, Vol. 97, p.
2426-2447, incorporated by reference in its entirety). In some embodiments. an ABP of the invention
is an antibody or antigen-binding fragment thereof which has undergone posttransiational
modification. Examples of an antibody or antigen-binding fragment thereof which have undergone
posttransiational modification include an antibody or antigen-binding fragments thereof which have
undergone pyroglutamylation at the N terminal of the heavy chain variable region and/or deletion of
lysine at the C terminal of the heavy chain. It is known in the art that such posttranslational
modification due to pyroglutamylation at the N terminal and deletion of lvsine at the C terminal does
not have any influence on the activity of the antibody or fragment thereol (Analytical Biochemistry,

2006, Vol. 348, p. 24-39, incorporated by reference in its entirety).

2.2. Seguences of TIGIT Antigen-Binding Proteins
2.2.1.Vy Domains

[6167] In somec embodiments, an ABP provided herein comprises a Vi sequence selected from SEQ

ID NOs: 4-24. In some embodiments an ABP provided hercin comprises a Vy sequence of SEQ 1D
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NO:4. In some embodiments an ABP provided herein comprises a Vg sequence of SEQ ID NG:5. In
some embodiments as ABP provided herein comprises a Vi sequence of SEQ ID NO:6. In somae
embodiments an ABP provided hercin comprises a Vy sequence of SEQ ID NO:7. In some
embodiments an ABP provided herein comprises a Vy sequence of SEQ I} NGB In some
embodiments an ABP provided herein comprises a Vy sequence of SEQ 1D NG9, In some
embodiments an ABP provided herein comprises a Vy sequence of SEQ ID NO:16. In some
embodiments an ABP provided herein comprises a Vg sequence of SEQ 1D NO:11. In some
embodiments an ABP provided herein comprises a Vy sequence of SEQ ID NG:12. In some
embodiments an ABP provided herein comprises a Vg sequence of SEQ ID NG:i3. In some
embodiments an ABP provided herein comprises a Vy sequence of S5EQ ID NO:14. In some
embodiments an ABP provided herein comprises a Vy sequence of SEQ ID NO:15. In some
embodiments an ABP provided herein comprises a Vy sequence of SEQ ID NO:16. In some
embodiments an ABP provided herein comprises a Vg sequence of SEQ ID NO:17. In some
embodiments an ABP provided herein comprises a Vg sequence of SEQ 1D NO:18. In some
embodiments an ABP provided herein comprises a Vy sequence of SEQ ID NO:19. In some
embodiments an ABP provided herein comprises a Vg sequence of SEQ ID NG:26. In some
embodiments an ABP provided herein comprises a Vy sequence of SEQ ID NGO:21. In some
embodiments an ABP provided herein comprises a Vy sequence of SEQ ID NG:22. In some
embodiments an ABP provided herein comprises a Vg sequence of SEQ ID NG:23. In some
embodiments an ABP provided herein comprises a Vy, sequence of SEQ 1D NO:24.

(9168} In some embodiments, an ABP provided berein comprises a Vi sequence having at least
about 50%, 60%, 70%, 80%, 90%, 95%, or 99% identity 1o an illustrative Vy sequence provided in
SEQ ID NOs: 4-24. In some embodiments, an ABP provided herein comprises a Vy sequence
provided in SEQ ID NOs: 4-24, withupto 1,2,3.4,5,6.7,8.9, 10, 11, 12, 13, 14, 15, 16, 17, 18,19,
20, 21, 22, 23, 24, or 25 amino acid substitutions. In some aspects, the amino acid substitutions are
conservative aming acid substitutions. In some embodiments, the ABPs described in this paragraph
are referred to herein as “variants.” In some embodiments, such variants are derived from a sequence
provided herein, for example, by affinity maturation, site directed mutagenesis, random nnitagenesis,
or any other method known in the art or described herein. In some embodiments, such variants are
not derived from a sequence provided herein and may, for example, be isolated de nove according to

the methods provided herein for obtaining ABPs.

2.2.2.Vy, Domains

j0169] In some embodiments, an ABP provided herein comprises a Vi sequence selected from SEQ
ID NOs: 25-28. In some crbodiments an ABP provided herein comprises a Vi, sequence of SEQ 1D
NG:25. In soine embodiments an ABP provided herein comprises a Vi sequence of SEQ 1D NO:26.

In some embodiments an ABP provided herein comprises a Vi, sequence of SEQ ID NG:27. In some
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embodiments an ABP provided herein comprises a Vi, sequence of SEQ 1D NG:28.

[#176] In some embodiments, an ABP provided herein comprises a Vi sequence having at least
about 50%, 60%, 70%, 80%, 90%, 95%, or 99% identity to an illustrative Vi sequence provided in
SEQ 1D NOg: 25-28. In sorse embodiments, an ABP provided berein comprises a Vi seguence
provided in SEQ [D NQOs: 25-28, withupto 1,2,3,4,5,6,7,8 9,10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, or 25 amino acid substitutions. In some aspects, the amino acid substitutions
are conservative amino acid substitutions. In some embodiments, the ABPs described in this
paragraph are referred to herein as “variants.” In some embodiments, such variants are derived from a
sequence provided herein, for example, by affinity maturation, site directed mutagenesis, random
mutagenesis, or any other method known in the art or described berein. In some embodiments, such
variants are not derived from a sequence provided herein and may, for example. be isolated de novo

according to the methods provided herein for obtaining ABPs.

2.2.3.Vy - V Combinations

[0171] In some embodiments, an ABP provided herein comprises a Vy sequence selected from SEQ
ID NOs: 4-24 and a V1, sequence selected from SEQ ID NOs: 23-28.

{0172] In some embodiments, an ABP provided herein comprises a Vi sequence of SEQ 1D NO:4
and a V sequence of SEQ ID NO:25. Tn some embodiments, an ABP provided herein comprises a Vyy
sequence of SEQ ID NO:5 and a Vi sequence of SEQ 1D NO:25. In some embodiments, an ABP
provided hercin comprises a Vi sequence of SEQ ID NO:6 and a Vi, sequence of SEQ 1D NO:25. In
some embodiments, an ABP provided hercin comprises a Vy sequence of SEQ 1D NO:7 and a V.
sequence of SEQ 1D NO:25. In some embodiments, an ABP provided herein comprises a Vy
sequence of SEGQ ID NO:8 and a V. sequence of SEQ ID NO:23. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ IID NO:9 and a V1. sequence of SEQ 1D NO:26. In
some cmbodiments, an ABP provided herein comprises a Vi sequence of SEQ 1D NO:1¢ and a Vi,
sequence of SEQ ID N(O:26. In some embodiments, an ABF provided herein comprises a Vy
sequence of SEQ ID NO:11 and a Vi sequence of SEQ ID NO:26. In some embodiments, an ABP
provided herein coraprises a Vi sequence of SEQ 1D NO:12 and a Vi, sequence of SEQ 1D NOG:26. In
some embodiments, an ABP provided herein comprises a Vi sequence of SEQ [D NO:13 and a V,
sequence of SEQ ID NO:26. In some embodiments, an ABP provided herein comprises a Vy
sequence of SEQ ID NO:14 and a Vi, sequence of SEQ 1D NO:26. In some embodiments, an ABF
provided herein comprises a Vi sequence of SEQ ID NO:15 and a Vy. sequence of SEQ 1D NO:26. In
some embodiments, an ABP provided herein comprises a Vg sequence of SEQ ID NO:16 and a V.
sequence of SEQ ID NO:27. In some embodiments, an ABP provided herein comprises a Vy
sequence of SEQ ID NQO:17 and a Vi sequence of SEQ ID NO:27. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ 1D NO: 18 and a Vi sequence of SEQ 1D NO:27. In

some embodiments, an ABP provided hercin comprises a Vy sequence of SEQ ID NO:19 and a V),
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sequence of SEQ ID NGO:27. In some embodiments, an ABP provided herecin comprises a Vy
sequence of SEQ ID NO:20 and a Vi sequence of SEQ ID NG:27. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ ID NO:21 and a V. sequence of SEQ 1D NO:27. In
some embodiments, an ABP provided herein comprises a Vg sequence of SEQ ID NO:22 and a V.
sequence of SEQ ID NQO:28. In some embodiments, an ABP provided herein comprises a Vy
sequence of SEQ ID NO:23 and a Vi sequence of SEQ ID NO:28. In some embodiments, an ABP
provided herein comprises a Vg sequence of SEQ ID NO:24 and a VL sequence of SEQ ID NO:28.
{0173] In some embodiments, an ABP provided herein comprises a Vi sequence of SEQ 1D NO:4
and a Vi sequence of SEQ ID NO:26. In some embodiments, an ABP provided herein comprises a Vi
sequence of SEQ ID NO:4 and a Vi sequence of SEQ 1D NO:27. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ ID NG:4 and a Vi sequence of SEQ ID NO:28.
[0174] In some embodiments, an ABP provided herein comprises a Vi sequence of SEQ ID NO:5
and a V. sequence of SEQ ID NO:26. In some embodiments, an ABP provided herein comprises a
Vg sequence of SEQ ID NO:3 and a Vi sequence of SEQ ID NO:27. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ 1D NO:5 and a Vi sequence of SEQ 1D NO:28.
[6175] In some cmbodiments, an ABP provided herein comprises a Vi sequence of SEQ ID NO:6
and a VL sequence of SEQ ID NO:26. In some embodiments, an ABP provided herein comprises a
Vy sequence of SEQ ID NO:6 and a Vi, sequence of SEQ ID NO:27. In some embodiments, an ABP
provided herein comprises a Vy sequence of SEQ ID NO:6 and a Vi sequence of SEQ 1D NO:28.
[86176] In some embodiments, an ABP provided herein comprises a Vg sequence of SEQ ID NO:7
and a Vi sequence of SEQ ID NG:26. In some cmbodiments, an ABP provided herein comprises a
Vi sequence of SEQ ID NO:7 and a Vi sequence of SEQ ID NO:27. In some embodiments, an ARP
provided herein comprises a Vg sequence of SEQ ID NO:7 and a Vi, sequence of SEQ ID NO:28.
{6177} In some embodiments, an ABP provided herein comprises a Vi sequence of SEQ 1D NO:8
and a V¢ sequence of SEQ D N(O:26. In some embodiments, an ABP provided herein comprises a
Vy sequence of SEQ ID NO:8 and a Vi, sequence of SEQ ID NO:27. In some embodiments, an ABP
provided hercin comprises a Vy sequence of SEQ 1D NO:8 and a Vi sequence of SEQ ID NO:28,
{8178} In some embodiments, an ABP provided herein comprises a Vi sequence of SEQ ID NO:9
and a V. sequence of SEQ ID NO:25. In some embodiments, an ABP provided herein comprises a
Vi sequence of SEQ ID NO:Y and a V|, sequence of SEQ ID NG:27. In some embodiments, an ABP
provided herein comprises a Vg sequence of SEQ ID NO:9 and a Vi sequence of SEQ ID NO:28,
[#179] In some embodiments, an ABP provided herein comprises a Vg sequence of SEQ ID NO:10
and a Vi sequence of SEQ ID NO:25. In some embodiments, an ABP provided herein comprises a
Vg sequence of SEQ 1D NO:10 and a Vi sequence of SEQ ID NO:27. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ 1D NO:10 and a V. sequence of SEQ ID NO:28.
[¢188] In sormme embodimends, an ABP provided herein comprises a Vy sequence of SEQ 1D NO:i i

and a V| sequence of SEQ ID NO:25. In some embodiments, an ABP provided hercin compriscs a
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Vy sequence of SEQ ID NO:11 and a Vi, sequence of SEQ ID NO:27. In some embodiments, an ABP
provided herein comprises a Vg sequence of SEQ ID NO:11 and a Vi sequence of SEQ ID NO:28.

{0181] In some embodiments, an ABP provided herein comprises a Vyy sequence of SEQ 1D NO:12
and a Vi sequence of SEQ ID NO:25. In some embodiments, an ABP provided herein comprises a
Vg sequence of SEQ 1D NO: 12 and a Vi sequence of SEQ ID NO:27. In some embodiments, an ABP
provided herein comprises a Vg sequence of SEQ I NO: 12 and a Vi, sequence of SEQ ID NO:28.

{6182} In some embodunents, an ABP provided herein comprises a Vy sequence of SEQ 1D NO:13
and a V¢ sequence of SEQ ID NO:23. In some embodiments, an ABP provided herein comprises a
Vg sequence of SEQ 1D NO:13 and a Vi sequence of SEQ ID NO:27. 1n some embodiments, an ABP
provided herein comprises a Vy; sequence of SEQ 1D NO:13 and a V1, sequence of SEQ 1D NO:28.

{0183} In some embodiments, an ABP provided herein comprises a Vi sequence of SEQ 1D NO:14
and a VL sequence of SEQ ID N(O:25. In some embodiments, an ABP provided herein comprises a
Vi sequence of SEQ ID NO:14 and a V. sequence of SEQ 1D NO:27. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ ID NO: 14 and a V1, sequence of SEQ 1D NG:28.

[0184] In some embodiments, an ABP provided herein comprises a Vy sequence of SEQ ID NO:15
and a Vi sequence of SEQ ID NO:25. In some embodiments, an ABP provided herein comprises a
Vy sequence of SEQ ID NO:15 and a Vi sequence of SEQ ID N(O:27. In some embodiments, an ABP
provided herein compriscs a Vi sequence of SEQ 1D NO: 15 and a V. sequence of SEQ ID NO:28.

{6185 In scome embodimenis, an ABP provided herein comprises a Vy sequence of SEQ D NO:i6
and a Vi sequence of SEQ ID NO:25. In some embodiments, an ABP provided herein comprises a
Vy sequence of SEQ ID NG:16 and a Vi sequence of SEQ ID NO:26. In some embodiments, an ABP
provided herein comprises a Vy; sequence of SEQ [D NO:16 and a V1. sequence of SEQ ID NG:28.

[6186] In some embodiments, an ABP provided herein comprises a Vy sequence of SEQ ID NO:17
and a Vi sequence of SEQ ID NO:25. In some embodiments, an ABP provided herein comprises a
Vg sequence of SEQ ID NO:17 and a Vi sequence of SEQ ID NO:26. In some embodiments, an ABP
provided herein comprises a Vg sequence of SEQ 1D NO: 17 and a Vi, sequence of SEQ ID NO:28.

{0187} In some embodiments, an ABP provided herein comprises a Vy sequence of SEQ 1D NO:18
and a V¢ sequence of SEQ ID NG:25. In some cmbodiments, an ABP provided herein comprises a
Vy sequence of SEQ ID NO:18 and a V. sequence of SEQ 1D NO:26. 1n some embodiments, an ABP
provided herein comprises a Vy; sequence of SEQ ID NO: 18 and a V,, sequence of SEQ ID NO:28.

{6188} In some embodiments, an ABP provided herein coraprises a Vi sequence of SEQ 1D NO:19
and a V| sequence of SEQ D NO:23. In some embodiments, an ABP provided herein comprises a
Vy sequence of SEQ ID NO:19 and a V. sequence of SEQ ID NO:26. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ ID NO:19 and a V1, sequence of SEQ ID NG:28.

j0189] In some embodiments, an ABP provided herein comprises a Vy; sequence of SEQ ID NO:20
and a Vi sequence of SEQ ID NO:23. In some embodiments, an ABP provided herein comprises a

Vy sequence of SEQ ID NO:20 and a Vi sequence of SEQ ID N(O:26. In some embodiments, an ABP
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provided herein comprises a Vi sequence of SEQ ID NG:20 and a V), sequence of SEQ ID NO:28.

[¢198] In sormme embodimends, an ABP provided herein comprises a Vy sequence of SEQ 1D NO:21
and a Vi sequence of SEQ ID NO:25. In some embodiments, an ABP provided herein comprises a
Vg sequence of SEQ 1D NG:21 and a Vi sequence of SEGQ 1D NO:26. In some embodiments, an ABP
provided herein comprises a Vi sequence of SEQ [D NO:21 and a Vi sequence of SEQ TD NO:28.

{6191} In some embodiments, an ABP provided herein comprises a Vy sequence of SEQ 1D NO:22
and a Vi sequence of SEQ ID NO:25. In some embodiments, an ABP provided herein comprises a
Vg sequence of SEQ 1D NG:22 and a Vi sequence of SEQ ID NO:26. In some embodiments, an ABP
provided herein comprises a Vg sequence of SEQ ID NO:22 and a Vi sequence of SEQ ID NO:27.

{0192} In some eraboduments, an ABP provided herein comprises a Vy sequence of SEQ 1D NO:23
and a V¢ sequence of SEQ ID NG:25. In some cmbodiments, an ABP provided herein comprises a
Vg sequence of SEQ 1D NG:23 and a Vi sequence of SEQ 1D NO:26. In some embodiments, an ABP
provided herein comprises a Vg sequence of SEQ [D NO:23 and a Vi, sequence of SEQ 1D NO:27.

{6193} In some embodinents, an ABP provided herein coraprises a Vi sequence of SEQ 1D NO:24
and a VL sequence of SEQ ID NO:25. In some embodiments, an ABP provided herein comprises a
Vi sequence of SEQ ID NO:24 and a V. sequence of SEQ ID NO:26. In some embodiments, an ABP
provided herein comprises a Vy sequence of SEQ 13 NO:24 and a VL sequence of SEQ 1D NO:27.

{6194] In some embodiments, an ABP provided hercin comprises a Vi sequence having at lcast
about 50%, 60%, 70%, 80%, 90%, 95%, or 99% identity to an illustrative Vg sequence provided in
SEQ 1D NOs: 4-24, and a V¢ scquence having at least about 50%, 60%, 70%, 80%, 90%, 95%, or
99% identity to an illostrative Vi sequence provided in SEQ ID NQOs: 25-28. In some embodiments,
an ABP provided herein comprises a Vi sequence provided in SEQ ID NOs: 4-24, withup to 1, 2, 3,
4,5,6,7.8,9, 10, 11, 12, 13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 amino acid substitutions,
and a V1 sequence provided in SEQ 1D NOs: 25-28, withupte 1,2, 3, 4,5,6,7, 8,9, 16, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 amino acid substitutions. In some aspects, the amino
acid substitutions arc conservative amino acid substitutions. In some embodiments, the ABPs
described in this paragraph are referred to herein as “variants.” In some embodinents, such variants
are derived from a sequence provided hercin, for example, by affinity malturation, site directed
mutagenesis, random mutagenesis, or any other method known in the art or described herein. In some
embodiments, such variants are not derived from a sequence provided herein and may, for example,

¢ isolated de nove according to the methods provided herein for obtaining ABPs.

2.2.4.CDRs

j0195] In some embodiments, an ABP provided herein comprises one to three CDRs of a Vy; domain
selected from SEQ ID NOs: 4-24. In some embodiments, an ABP provided herein comprises two to
three CDRs of a Vi domawmn sclected fromm SEQ ID NOs: 4-24, In some embodiments, an ABP

provided herein comprises three CDRs of a Vy domain selected from SEQ ID NOs: 4-24. In some
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aspects, the CDRg are Kabat CDRs. In some aspects, the CDRs are Chothia CDRs. In some aspects,
the CDRs are IMGT CDRs.

[0196] In some embodiments, the CDRs are CDRs having at least about 50%, 75%. 80%, 85%, 90%,
or 93% identity with a CDR-H1, CDR-H2, or CDR-H3 of SEQ ID NOs: 4-24. In some embodiments,
the CDR-H1 18 a CDR-HI of a V5 domain sclected from SEQ 1D NOs: 4-24, withupto 1,2, 3,4, or 5
amino acid substitutions. In some embodiments, the CDR-I12 is a CDR-HZ2 of a Vi domain selected
from SEQ 1D NOs: 4-24, with up to 1, 2, 3, 4, 5, 6, 7, or 8§ amino acid substitutions. In some
embodiments, the CDR-H3 is a CDR-H3 of a V; domain selected from SEQ ID NOs: 4-24, with up to
I,2,3 4, 5 6, 7 or 8 amino acid substitutions. In some aspects, the amino acid substitutions are
conservative amino acid substitutions. In some embodiments, the ABPs described in this paragraph
are referred to herein as “variants.” In some embodiments, such variants are derived from a sequence
provided herein, for example, by affinity maturation, site directed mutagenesis, random mutagenesis,
or any other method known in the art or described herein. In some embodiments, such variants are
not derived from a sequence provided herein and may, for example, be isolated de nove according to
the methods provided herein for obtaining ABPs.

{6197] In some embodiments, an ABP provided herein comprises one to three CDRs of a Vi, domain
sclected from SEQ ID NQOs: 25-28. In some embodiments, an ABP provided herein comprises two to
three CDRs of a V., domain selected from SEQ ID NQOs: 25-28. In some embodiments, an ABP
provided herein comprises three CDRs of a Vi domais selected from SEQ 1D NGs: 23-28. In some
aspects, the CDRs are Kabat CDRs. In some aspects, the CDRs are Chothia CDRs. In some aspects,
the CDRs are IMGT CDRs.

[0198] In some embodiments, the CDRs are CDRs having at least about 50%, 75%, 80%, 83%, 90%,
or 95% identity with a CDR-L1, CDR-L2, or CDR-L3 of SEQ ID NQOs: 25-28. In some embodiments,
the CDR-L1 is a CDR-L1 of a Vi domain selected from SEQ 1D NOs: 25-28, withupto 1, 2, 3, 4, 5,
or 6 amino acid substitutions. In some embodiments, the CDR-L2 1s a CDR-L2 of a V. domain
sclected from SEQ ID NOs: 25-28, with up to 1, 2, 3, or 4 amino acid substitutions. In some
embodiments, the CDR-L3 is a CDR-L3 of a V. domain selected from SEQ 1D NOs: 25-28, with up
to 1, 2, 3, 4, or 5 amino acid substitutions. In some aspects, the amino acid substitutions are
conservative amino acid substitutions. In some embodiments, the ABPs described in this paragraph
arc referred to herein as “variants.” In some embodiments, such variants are derived from a sequence
provided herein, for example, by affinity maturation, site directed mutagenests, random rautagenesis,
or any other method known 1in the art or described herein. In some embodiments, such variants are
not derived from a sequence provided herein and may, for example, be isolated de nove according to
the methods provided herein for obtaining ABPs.

{6199] In some embodiments, an ABP provided herein comprises one to three CDRs of a Vy; domain
selected from SEQ 1D NOs: 4-24 and one to three CDRs of a Vi, domaimn selected from SEQ 1D NOs:

25-28. In some embodiments, an ABP provided herein comprises two to three CDRs of a Vy; domain
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selected from SEQ ID NOs: 4-24 and two to three CDRs of a V;, domain selected from SEQ ID NOs:
25-28. In some embodimenis, an ABP provided herein comprises three CDRs of a Vy domain
selected from SEQ ID NOs: 4-24 and thiece CDRs of a V;, domain selected from SEQ 1D NOs: 25-28.
In some aspects, the CDRs are Kabat CDRs. In some aspects, the CDRs are Chothia CDRs. In some
aspects, the CDRs are IMGT CDRs.

[628¢] In some embodiments, the CDRs are CDRs having at least about 50%, 75%. 80%, 83%, 90%,
or 95% identity with a CDR-H1, CDR-H2, or CDR-H3 of SEQ 1D NOs: 4-24 and at least about 50%,
75%, 80%, 85%, 90%, or 95% identity with a CDR-L1, CDR-L2, or CDR-L3 of SEQ [D NQs: 25-28,
In some embodiments, the CDR-HI i1s a CDR-H1 of a Vi domain selected from SEQ 1D NOs: 4-24,
withup to 1, 2, 3, 4, or 5 amino acid substitutions; the CDR-H2 is a CDR-H?2 of a Vg domain sclected
from SEQ ID NOs: 4-24, withup to 1, 2, 3, 4. 5, 6, 7, or 8 amino acid substitutions; the CDR-H3 is a
CDR-H3 of a Vi; domain sclected from SEQ ID NOs: 4-24, withup to 1, 2, 3, 4, 5, 6, 7, or 8 amino
acid substitutions; the CDR-L1 is a CDR-L1 of a V| domain selected from SEQ 1D NOs: 25-28, with
up to 1, 2, 3, 4, 5, or 6 amino acid substitutions; the CDR-L2 is a CDR-1.2 of a V, domain sclected
from SEQ ID NOs: 25-28, with up to 1, 2, 3, or 4 amino acid substitutions; and the CDR-1.3 is a
CDR-L3 of a Vi, domain selected from SEQ ID NOs: 25-28, with up to 1, 2. 3, 4, or 5 amino acid
substitutions. In some aspects, the amino acid substitutions are conservative amino acid substitutions.
In some embodiments, the ABPs described in this paragraph are referred to herein as “variants.” In
some embodiments, such variants are derived from a sequence provided herein, for example, by
affinity maturation, site directed mutagenesis, random mutagenesis, or any other method known in the
art or described herein.  I[n some embodmments, such variants are not derived from a sequence
provided herein and may, for cxample, be isolated de nove according to the methods provided herein
for obtaining ABPs.

{62817 In some embodunents, an ABP provided herein comprises 3 CDR-H3 selected from SEQ 1D
NOs: 29-35. In some aspects, the CDR-H3 has at least about 50%, 75%, 80%, 85%, 90%, or 95%
identity with a CDR-H3 of SEQ ID NOs: 29-35. In some aspects, the CDR-H3 is a CD3R-H3
according to the IMGT numbering system. In some embodiments, the CDR-H3 is a CDR-H3 selected
from SEQ ID NOs: 29-35, with up to 1, 2, 3, 4, 5, 6, 7, or 8 amino acid substitutions. In some aspects,
the amino acid substitutions are conservative amino acid substitutions. In some embodiments, the
ABPs described in this paragraph are referred to herein as “variants.” In some embodiments, such
variants are derived from a sequence provided berein, for example, by affinity maturation, site
directed mutagenesis, random mutagenesis, or any other method known in the art or described herein.
In some embodiments, such variants are not derived from a sequence provided herein and may, for
example, be isolated de nove according to the methods provided herein for obtaining ABPs.

{0202] In some embodiments, an ABP provided herein comprises a CDR-H2 selected from SEQ 1D
NOs: 36-47. In some aspects, the CDR-H2 has at least about 50%, 75%, 80%, 85%, 90%, or 95%

identity with a CDR-HZ of SEQ ID NOs: 36-47. In some aspects, the CDR-H2 is a CDR-H2
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according to the Kabat numbering system. In some embodiments, the CDR-H2 18 a CDR-H2 selected
from SEG ID NOs: 36-47, withupto 1,2, 3,4, 5, 6, 7, or 8 amino acid substitutions. In some aspects,
the amino acid substitutions are conservative amino acid substitutions. In some embodiments, the
ABPs described 1o this paragraph are referred to herein as “variants.” In some embodiraests, such
variants are derived from a sequence provided hercin, for example, by affinity maturation, site
directed mutagenesis, random mutagenesis, or any other method known in the art or described herein.
In some embodiments, such variants are not derived from a sequence provided herein and may, for
example, be isolated de novo according to the methods provided herein for obtaining ABPs.

[6283F In somme embodimends, an ABP provided heretn comprises a CDR-HI1 selected from SEQ 1D
NQOs: 48-54 or 58-62. In some aspects, the CDR-H1 has at least about 50%, 75%, 80%, 85%, 90%, or
95% identity with a CDR-HI of SEQ ID NOs: 48-54 or 38-62. In some aspects, the CDR-HI1 is a
CDR-H1 that spans the CDR-H1 as defined by both the Chothia and Kabat numbering systems. In
some embodiments, the CDR-HI1 is a CDR-HI selected from SEQ ID NOs: 48-54 or 58-62, with up
to 1, 2, 3, 4, or 5 amino acid substitutions. In some aspects, the amino acid substitotions are
conservative amino acid substitutions. In some embodiments, the ABPs described in this paragraph
arc referred to herein as “variants.” In some embodiments, such variants are derived from a sequence
provided herein, tor example, by affinity maturation, site directed mutagenesis, random mutagenesis,
or any other method known in the art or described herein. In some embodiments, such variants are
not derived from a sequence provided herein and may, for exaraple, be isolated de novo according to
the methods provided herein for obtaining ABPs.

{6284] In some embodunents, an ABP provided herein comprises a CDR-H3 selected from SEGQ D
NOs: 29-35 and a CDR-H2 selected from SEQ ID NQs: 36-47. In some embodiments, an ABP
provided herein comprises a CDR-H3 selected from SEQ ID NOs: 29-35, a CDR-H2 selected from
SEQ ID NOs: 36-47, and a CDR-HI selected from SEQ ID NOs: 48-54 or 58-62. In some
embodiments, the CDR-H3 has at least about 50%, 75%, 80%, 85%, 90%, or 953% identity with a
CDR-H3 of SEG 1D NOs: 29-35, the CDR-HZ2 has at least about 50%, 75%, 80%, 85%, 90%, or 95%
identity with a CDR-H2 of SEQ ID NQs: 36-47, and the CDR-H1 hag at least about 50%, 73%, 80%,
85%, 90%, or 95% identity with a CDR-H1 of SEQ ID NOs: 48-34 or 58-62. In some embodiments,
the CDR-H3 is a CDR-H3 selected from SEQ 1D NOs: 29-35, withupto 1,2, 3,4, 5, 6, 7, or 8 amino
acid substitutions; the CDR-H2 is a CDR-H2 selected {rom SEQ ID NOs: 36-47 withupto 1, 2, 3, 4,
3,6, 7, or 8 amino acid substitutions; and the CDR-H1 is a CDR-H1 selected from SEQ ID NOs: 48-
54 or 58-62, with up to 1, 2, 3, 4, or 5 amuno acid substitutions. In some aspects, the amino acid
substitutions are conservative amino acid substitutions. In some embodiments, the ABPs described in
this paragraph are referred to herein as “variants.” In some erabodiments, such variants are derived
from a sequence provided hercin, for example, by affinity maturation, site directed mutagenesis,
random mutagenesis, or any other method knows in the art or descrbed herein.  In some

embodiments, such variants are not derived from a sequence provided herein and may, for example,
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be isolated de nove according to the methods provided herein for obtaining ABPs.

[6285F In sormae embodimends, an ABP provided herein comprises a CDR-L3 selected from SEQ 1D
NQOs: 63-66. In some aspects, the CDR-L3 has at least about 50%, 75%, 80%. 85%, 90%, or 95%
identity with a CDR-L3 of SEQ ID NOs: 63-66. In some aspects, the CDR-L3 is a CDR-L3 according
to the Kabat, Chothia, and IMGT numbering systems. In some embodiments, the CDR-L3 i1s a CDR-
L3 selected from SEQ ID NOs: 63-66, with up to 1, 2, 3, 4, or 5 amino acid substitutions. In some
aspects, the amuno acid substitutions are conservative amino acid substitutions.  In some
embodiments, the ABPs described in this paragraph are referred to herein as “variants.” In some
embodiments, such variants are derived from a sequence provided herein, for example, by affinity
maturation, site directed mutagenesis, random mutagengsis, or any other method known in the art or
described herein. In some embodiments, such variants are not derived [rom a sequence provided
herein and may, for example, be isolated de novo according to the methods provided herein for
obtaining ABPs.

{6286] In some cmbodiments, an ABP provided herein coraprises a CDR-L2 selected from SEQ ID
NOs: 67-69. In some aspects, the CDR-L2 has at least about 50%, 75%, 80%, 83%, 90%, or 95%
identity with a CDR-L2 of 3EQ ID NOs: 67-69. In some aspects, the CBR-L2 1s a CDR-L2 according
to the Kabat and Chothia numbering systerms. In some embodiments, the CDR-L2 is a CDR-L2
selected from SEQ ID NOg: 67-69, with up to 1, 2, 3, or 4 amino acid substitutions. In some aspects,
the amino acid substitutions are conservative amino acid substitutions. In some embodiments, the
ABPs described in this paragraph are referred to herein as “variants.” In some embodiments, such
variants are derived from a sequence provided herein, for example, by affinity maturation, site
directed mutagenesis, random mutagenesis, or any other method known in the art or described herein.
In some embodiments, such variants are not derived from a sequence provided herein and may, for
example, be isolated de novo according to the methods provided herein for obtaining ABPs.

{0207] In some embodiments, an ABP provided herein comprises a CDR-L1 selected from SEQ 1D
NOs: 70-72. In some aspects, the CDR-L1 has at least about 56%, 73%, 80%, 85%, 90%, or 95%
identity with a CDR-L1 of SEQ ID NOs: 70-72. In some aspects, the CDR-L1 is a CDR-L1 according
to the Kabat and Chothia numbering systems. In some embodiments, the CDR-L1 1s a CDR-LI
selected from SEQ 1D NQOs: 70-72, with up to 1, 2, 3, 4, 5, or 6 amino acid substitutions. In some
aspects, the amino acid substitutions are conservative amino acid substitutions. In some
embodiments, the ABPs described in this paragraph are referred to herein as “variants.” In some
embodiments, such variants are derived from a sequence provided herein, for example, by affinity
maturation, site directed mutagenesis, random mutagenesis, or any other method known in the art or
described herein. In some embodiments, such variants are not derived from a sequence provided
herein and may, for example, be isolated de novo according to the methods provided herein for
obtaining ABPs.

[0208] In some embodiments, an ABP provided herein comprises a CDR-L3 sclected from SEQ ID
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NOs: 63-66 and a CDR-L2 sclected from SEQ ID NOs: 67-69. In scme embodiments, an ABP
provided herein coraprises a CDR-L3 selected from SEQ TP NQOs: 63-66, a CDR-L2 selected from
SEQ ID NOs: 67-69, and a CDR-L1 selected from SEQ ID NQs: 70-72. In some embodiments, the
CDR-L3 has at least about 50%, 75%, 80%, 85%, 90%, or 93% identity with a CDR-L.3 of SEQ ID
NOs: 63-66, the CDR-L2 has at least about 50%, 73%, 80%, 83%, 90%, or 95% identity with a CDR-
L2 of SEQ ID NOs: 67-69, and the CDR-L1 has at least about 50%, 75%, 80%, 85%, 90%. or 95%
identity with a CDR-L1 of SEQ ID NOs: 70-72. In some embodiments, the CDR-L3 is a CDR-L3
selected from SEQ ID NQOs: 63-66, withup to 1, 2, 3, 4, or 5 amino acid substitutions; the CDR-L2 is
a CDR-L2 sclected from SEQ ID NOs: 67-69, with up to 1, 2, 3, or 4 amino acid substitutions; and
the CDR-L1 is a CDR-L1T selected from SEQ 1D NOs: 70-72, withup to 1, 2, 3, 4. 5, or 6 amino acid
substitutions. In some aspects, the amino acid substitutions are conservative amino acid substitations.
In some embodiments, the ABPs described in this paragraph are referred to herein as “variants.” In
some embodiments, such variants are derived from a sequence provided herein, for example, by
affinity maturation, site directed mutagenesis, random mutagenesis, or any other method known in the
art or described herein.  In some embodiments, such variants are not derived from a scquence
provided herein and may, for example, be isolated de novo according to the methods provided herein
for obtaining ABPs.

[6269] In some embodiments, an ABP provided herein comprises a CDR-H3 selected from SEQ 1D
NQOs: 29-35, a CDR-H2 selected from SEQ ID NOs: 36-47, a CDR-HI selected from SEQ 1D NOs:
48-54 or 58-62, a CDR-L3 sclected from SEQ 1D NOs: 63-66, a CDR-L2 selected from SEQ ID NOs:
67-69, and a CDR-L.1 selected from SEQ ID NOs: 7¢-72. In some embodiments, the CDR-H3 has at
least about 50%, 75%, 80%, 85%, 90%, or 95% identity with a CDR-H3 of SEQ 1D NOs: 29-35, the
CDR-H2 has at least about 50%, 75%, 80%, 83%, 90%,. or 95% identity with a CDR-H2 of SEQ ID
NOs: 36-47, the CDR-H1 has at least about 50%, 75%, 80%, 83%, 90%. or 93% identity with a CDR-
H1 of SEQ ID NOs: 48-54 or 58-62, the CDR-L3 has at least about 50%, 75%, 80%, 85%, 90%, or
95% identity with a CDR-L3 of SEQ ID NOs: 63-66, the CDR-L2 has at least about 50%, 75%. 80%,
85%. 90%, or 95% identity with a CDR-L2 of SEQ ID NQOs: 67-69, and the CDR-L1 has at least
about 50%, 75%, 80%, 85%, 90%, or 95% identity with a CDR-L1 of SEQ ID NOs: 70-72. In some
embodiments, the CDR-H3 i1s a CDR-H3 selected from SEQ D NOs: 29-35, withup to 1, 2, 3, 4, 5,
6, 7, or 8 amino acid substitutions; the CDR-H2 1s a CDR-H2 selected from SEQ [D NOs: 26-47, with
upto 1,2, 3, 4,3, 6,7, or 8 amino acid substitutions; the CDR-H1 1s a CDR-H1 sclected from SEQ ID
NOs: 48-54 or 38-62, withup to 1. 2, 3, 4, or 5 amino acid substitutions; the CDR-L3 is a CDR-L3
selected from SEQ ID NOs: 63-66, with up to 1, 2, 3. 4, or 5 amino acid substitutions; the CDR-L2 is
a CDR-L2 selected from SEQ 1D NOs: 67-69, with up to 1, 2, 3, or 4 amino acid substitutions; and
the CDR-L1 1s a CDR-L1 selected from SEQ ID NQOs: 70-72, withup to 1, 2. 3, 4, 3, or 6 amino acid
substitutions. In some aspects, the amino acid substitutions are conservative amino acid substitutions.

In some embodiments, the ABPs described in this paragraph are referved to herein as “variants.” In
2 =
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some embodiments, such variants are derived from a sequence provided herein, for example, by
affinity maturation, site directed mutagenesis, random mutagenesis, of any other method known in the
art or described herein.  In some e¢mbodiments, such vanants are not derived from a sequence
provided herein and may, for example, be 1solated de novo according to the methods provided herein
for obtaining ABPs.

{02107 In some embodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID NO:29, a
CDR-H2 of SEQ ID NO:36, a CDR-H1 of SEQ ID NO:48, a CDR-L3 of SEQ ID NO:63, a CDR-1.2
of SEQ ID NQ:67, and a CDR-L1 of SEQ ID NO:70.

[6211] In somc ersbodiments, an ABP provided hercin comprises a CDR-H3 of SEQ ID NO:29, a
CDR-H2 of SEQ 1D NO:37, a CDR-H1 of SEQ ID NO:49, a CDR-L3 of SEQ ID NO:63, a CDR-L2
of SEQ ID NO:67, and a CDR-L1 of SEQ ID NO:70.

[0212] In some embodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID NO:29, a
CDR-H2 of SEQ ID NO:37, a CDR-HI of SEQ ID NO:5¢, a CDR-L3 of SEQ ID NO:63, a CDR-L2
of SEQ ID NO:67, and a CDR-L1 of SEQ ID NO:70.

{0213} In some embodiments, an ABP provided herein comprises a CDR-I3 of SEQ ID NO:30, a
CDR-H2 of SEQ ID NO:37, a CDR-HI of SEQ ID NO:5¢, a CDR-L3 of SEQ ID NO:63, a CDR-L2
of SEQ 1D NO:67, and a CDR-L1 of SEQ 1D NO:70.

[0214] In some embodiments, an ABP provided heremn comprises a CDR-H3 of SEQ ID NG:29, a
CDR-H2 of SEQ 1D NO:38, a CDR-H1 of SEQ ID NO:50, a CDR-L3 of SEQ ID NG:63, a CDR-L.2
of SEQ ID NO:67, and a CDR-L1 of SEQ ID NQO:70.

[6215] In some embodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID NG:31, a
CDR-HZ of SEQ [D NO:39, a CDR-HI of SEQ ID NO:51, a CDR-L3 of SEQ ID NO:64, a CDR-L2
of SEQ ID NO:68, and a CDR-L1 of SEQ ID NO:71.

[8216] In somne embodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID NG:31, a
CDR-HZ of SEQ [D NO:40, a CDR-HI of SEQ 1D NO:32, a CDR-L3 of SEQ ID NO:64, a CDR-L2
of SEQ ID NO:68, and a CDR-L1 of SEQ ID NO:71.

{6217} In some embodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID NO:31, a
CDR-H2 of SEQ ID NO:41, a CDR-HI1 of SEQ ID NO:33, a CDR-L3 of SEQ ID NG:64, a CDR-L2
of SEQ ID NO:68, and a CDR-L1 of SEQ ID NO:71.

[8218] In some cmbodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID NO:31, a
CDR-H2 of SEQ ID NO:40, a CDR-H1I of SEQ ID NO:34, a CDR-L3 of SEQ ID NO:64, a CDR-L2
of SEQ ID NO:68, and a CDR-L1 of SEQ ID NO:71.

{82197 In some cmbodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID NO:32, a
CDR-H2 of SEQ ID NO:40, a CDR-H1 of SEQ ID NG:54, a CDR-L3 of SEQ 1D NG:64, a CDR-L.2
of SEQ ID NO:68, and a CDR-L1 of SEQ ID NO:71.

{8226} 1o sorae ermbodiments, an ABP provided hereim comprises a CDR-H3 of SEQ 1D NO:32, a
CDR-H2 of SEQ ID NO:40, a CDR-H1 of SEQ 1D NO:54, a CDR-L3 of SEQ ID NO:64, a CDR-L2
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of SEQ ID NO:68, and a CDR-L1 of SEQ ID NO:71.
{62217 In somc emsbodimeents, an ABP provided hercin comprises a CBR-H3 of SEQ 1D NO:32, a
CDR-H2 of SEQ ID NO:40, a CDR-HI of SEQ ID NG:54, a CDR-L3 of SEQ ID NG:64, a CDR-L2
of SEQ ID NO:68, and a CDR-L1 of SEQ 1D NO:71.
j0222] In some embodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID N(O:33, a
CDR-H2 of SEQ 1D NO:42, a CDR-H1 of SEQ ID NO:58, a CDR-L3 of SEQ ID NO:63, a CDR-L2
of SEQ ID NG:69, and a CDR-L1 of SEQ 1D NO:72.
j0223] In some embodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID N(O:33, a
CDR-H2 of SEQ ID NO:42, a CDR-HI1 of SEQ ID NO:59, a CDR-L3 of SEQ ID NG:63, a CDR-L.2
of SEQ ID NO:69, and a CDR-L1 of SEQ 1D NO:72.
{6224} In some embodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID NG:33, a
CDR-HZ of SEQ 1D NO:43, a CDR-HI of SEQ D NO:60, a CDR-L3 of SEQ ID NO:63, a CDR-L.2
of SEQ ID NO:69, and a CDR-L1 of SEQ ID NO:72.
[6225] In some embodiments, an ABP provided herein comprises a CDR-H3 of SEQ 1D NG:34, a
CDR-H2 of SEQ ID NO:43, a CDR-HI of SEQ 1D NO:60, a CDR-L3 of SEQ 1D NO:65, a CDR-L2
of SEQ ID NO:69, and a CDR-L1 of SEQ ID NO:72.
{6226] In some embodiments, an ABP provided hercin comprises a CDR-H3 of SEQ 1D N34, a
CDR-H2 of SEQ 1D NO:44, a CDR-H1 of SEQ ID NO:61, a CBR-L3 of SEQ ID NG:63, a CDR-L2
of SEQID NO:69, and a CDR-L1 of SEQ [D NO:72.
{0227} In some embodiments, an ABP provided hercin comprises a CDR-H3 of SEQ ID N33, a
CDR-H2 of SEQ 112 NO:44, a CDR-H1 of SEQ ID NG:39, a CDR-L3 of SEQ ID NG:65, a CDR-L.2
of SEQ ID NO:69, and a CDR-L1 of SEQ ID NO:72.
[0228F In some cmbodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID N{O:35, a
CDR-H2 of SEQ 2 NO:43, a CDR-H1 of SEQ ID NG:62, a CDR-L3 of SEQ ID NG:66, a CDR-L2
of SEQ ID NO:69, and a CDR-L1 of SEQ ID NO:72.
[6225F 1n some ermsbodiments, an ABP provided herein comprises a CDR-H3 of SEQ 1D NO:35, a
CDR-H2 of SEQ ID NO:46, a CDR-HI of SEQ [D NO:62, a CDR-L3 of 3EQ ID NO:66, a CDR-L2
of SEQ ID NO:69, and a CDR-L1 of SEQ ID NO:72.
[0230] In some embodiments, an ABP provided herein comprises a CDR-H3 of SEQ ID NO:35, a
CDR-H2 of SEQ ID NO:47, a CDR-H1 of SEQ ID N(:62, a CDR-L3 of SEQ ID NG:66, a CDR-L2
of SEQ ID NO:69, and a CDR-L1 of SEQ ID NO:72.

2.2.5, Heavy Chains and Light Chains

{0231] In some embodiments, an ABP provided hercin comprises a Vy; selected from a Vy; of SEQ
ID NO:4-24 (or a variant described heremn) and a constant region selected from SEQ ID NOg: 55-57
or 125, In some embodiments, an ABP provided herein corprises a Vi selected from a Vi of SEQ 1D

NO:25-28 (or a variant described herein) and a constant region of SEQ ID NO:126.
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{6232} In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:79.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:8O. In some
embodiments, an ABP provided herein comprises a light chain of 53EQ [D NO:Bl. In some
embodiments, an APB provided herein comprises a beavy chain of SEQ 1D NO:79 and a light chain
of SEQ 1D NO: 81, In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NO:80 and a light chain of SEQ 1D NO: 81.

[6233] In some embodunents, an ABP provided herein coraprises a heavy chaim of SEQ 1D NO:82.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:33. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ D NO:82 and 3 light chain
of SEQ ID NO: 81. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NO:83 and a light chain of SEQ ID NO: 81.

[0234] In some embodiments, an ABP provided herein comprises a heavy chain of SEGQ 1D NO:84,
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:8S. In some
embodiments, an APB provided herein comprises a beavy chain of SEQ 1D NO:84 and a light chain
of SEQ ID NO: 1. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NO:8S and a light chain of SEQ 1D NO: 81.

{0235} In some embodiments, an ABP provided herein comprises a beavy chain of SEQ 1D NO:36.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:87. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ 1D NO:86 and 3 light chain
of SEQ ID NO: 81. In some embodiments, an APB provided herein comprises & heavy chain of SEQ
I NO:87 and a light chain of SEQ 1D NO: 81

{0236] In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:88.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:89. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ 1D NO:8% and a light chain
of SEQ ID NO: 1. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
1D NO:89 and a light chais of SEQ 1D NO: 81.

{0237 In some embodiments, an ABP provided herein comprises a heavy chain of SEQ 1D NQO:90.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:91. In some
embodiments, an ABP provided herein comprises a light chain of SEQ ID NOG:92. In some
embodiments. an APB provided herein comprises a heavy chain of SEQ ID NO:90 and a light chain
of SEQ 1D NO:92. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NO:91 and a light chain of SEQ 1D NO:92.

{6238} In some embodiments, an ABP provided herein comprises a heavy cham of SEQ 1D NQO:93.
[n some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:94. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ ID NO:93 and a light chain
of SEQ ID NO:92. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NO:94 and a light chain of SEQ 1D NO:92.

43



WO 2017/059095 PCT/US2016/054484

{6239} In some embodiments, an ABP provided herein comprises a heavy chain of SEQ 1D NO:93.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:96. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ ID NO:95 and a light chain
of SEQ ID NO:92. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NO:96 and a light chain of SEQ ID NO:92.

{62407 In some embodiments, an ABP provided herein comprises a heavy cham of SEQ ID NQO:97.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ 1D NO:S&. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ ID NO:97 and a light chain
of SEQ 1D NO:92. In some embodiments, an APB provided berein comprises a heavy chain of SEQ
ID NO:98 and a light chain of SEQ ID NO:92.

{6241} In some embodiments, an ABP provided herein comprises a heavy chain of SEQ 1D NO:99.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ 1D NO:100. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ ID NO:99 and a light chain
of SEQ ID NO:92. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NO:100 and a light chain of SEQ [D NO:92.

[6242F In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:101.
[n some embodiments, an ABP provided herein conmprises a heavy chain of SEQ ID NO:102. In sone
embodiments, an APB provided herein comprises a heavy chain of SEQ ID NO:101 and a light chain
of SEQ ID NO:92. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NO:102 and a light chain of SEQ ID NO:92.

[6243] In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:103.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ 1D NO:104. In some
embodiments, an APB provided hercin comprises a heavy chain of SEQ ID NO:103 and a light chain
of SEQ ID NO:92. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NO:104 and a light chain of SEQ [D NO:92.

{6244} [n some embodiuents, an ABP provided herein comprises a heavy chain of SEQ ID NO: 165
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:106. In some
embodiments, an ABP provided herein comprises a light chain of SEQ D NO:107. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ 1D NO:105 and a light chain
of SEQ ID NO:107. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
1D NO:106 and a light chain of SEQ 1D NO: 107,

j0245] In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NOG:108.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NG:109. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ 1D NO:108 and a light chain
of SEQ ID NO:107. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NO: 109 and a light chain of SEQ 1D NO: 107,

[0246] In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:110.
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In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NG:111. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ ID NO:110 and a light chain
of SEQ ID NO:107. In some embodiments, an APB provided hercin comprises a heavy chain of SEQ
ID NO:111 and a light chain of SEQ 1D NO: 107,

{0247} In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NG:112.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NG:113. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ D NO:112 and a light chain
of SEQ ID NO:107. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
1D NO:113 and a light chain of SEQ ID NO:107.

{0248] In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:114.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NG:115. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ 1D NO:114 and a light chain
of SEQ ID NO:107. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
I NO: 1135 and a light chain of SEQ 1D NO: 107,

j0249] In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:116.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NG:117. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ ID NO:116 and a light chain
of SEQ ID NO:107. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
1D NO:117 and a light chain of SEQ ID NO:107.

{0250] In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:118.
In some embodiments, an ABP provided berein comprises a beavy chain of SEQ ID NG:119. In some
embodiments, an ABP provided herein comprises a light chain of SEQ ID NG:120. In some
embodiments, an APB provided hercin comprises a heavy chain of SEQ ID NO: 118 and a light chain
of SEQ ID NO:120. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NO:119 and a light chain of SEQ D NO:120.

{62517 In some embodiuents, an ABP provided herein comprises a heavy chain of SEQ ID NO: 121
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:122. In some
embodiments, an APB provided herein comprises a heavy chain of SEQ ID NO:121 and a light chain
of SEQ 1D NO:120. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NO:122 and a light chain of SEQ ID NO:120.

[6252] In some embodiments, an ABP provided herein comprises a heavy chain of SEQ [D NO:123.
In some embodiments, an ABP provided herein comprises a heavy chain of SEQ ID NO:124. In some
embodiments, an APB provided hercin comprises a heavy chain of SEQ ID N(O:123 and a light chain
of SEQ ID NO:120. In some embodiments, an APB provided herein comprises a heavy chain of SEQ
ID NO:124 and a light chain of SEQ ID NO:120.

2.2.6. Consensus Sequences
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{0283} In some embodiments, provided herein s a first family of ABPs, whercin an ABP of such
family coraprises the following six CDR sequences: {3} a CDR-H3 baving the sequence A-R-D-G-V-
L-X{-L-N-K-R-S-F-D-I, wherein X; is A or T (8EQ ID NO: 128); (by a CDR-H2 having the sequence
SV Y -5-G-Xo-T-Y - Y -N-P-8-L-K-5, wherein X, is 5, Q or G (SEQ ID NG: 129); &) 3 CDR-HIi
having the sequence G-5-1-X;5-S-G-X4-Y-Y-W-(G, wherein X515 E or A, and X, is L, V or S (SEQ ID
NG: 130); (d) a CDR-L3 having the sequence QQHTVRPPLT (SEQ ID NO: 64); (¢) a CDR-L2
having the sequence GASSRAT (REQ 12 NG 68); and ) a CDR-L1 baving the seguence
RASQSVSSSYLA (SEQ ID NO: 71). In some embodiments, provided herein is an ABP within such
first family.

{0254] In some embodiments, provided herein is a second family of ABPs, wherein an ABP of such
family comprises the following six CDR sequences: (&) a CDR-H3 having the sequence A-R-D-A-N-
Y-Y-G-X1-A-W-A-F-D-P, wherein X; is 8 or G (SEQ 1D NO: 131); (b) a CDR-H2 having the
sequence S-1-Y-Y-5-G-X,-T-F-Y-N-P-S-L-K-X;, wherein X, is S or A, and X5 is S or G (SEQ ID
NO: 132); (c¢) a CDR-H1 having the sequence G-S-1-X4-5-X5-X-X-Y-W-G, wherein Xy is Sor T, X5
isSorT, Xgis Sor K, and X5 1s H or Y (SEQ ID NO: 133); (d) a CDR-L2 having the sequence
QOQHFNLPT (SEQ ID NO: 63); (¢) a CDR-L2 having the sequence DASNRAT (SEQ ID NO: 67);
and () a CDR-L1 baving the sequence RASQSVSESYLA (SEQ 1D NO: 70). In some embodiments,
provided herein 1s an ABP within such second family.

{82551 In some embodiments, provided herein is a third family of ABPs, wherein an ABP of such
family comprises the following six CDR sequences: (a) a CDR-H3 having the sequence A-R-G-G-R-~
T-T-W-1-G-A-X;-D-1, wherein X is F or L {(SEQ ID NO: 134); (b) a CDR-H2Z having the sequence I-
[-N-P-§-X5-G-L-T-5-Y ~A-X;-K-F-Q-G, wherein X, is Loor |, and X; is Q or R (SEQ ID NG: 135); (c)
a CDR-HI having the sequence Y-T-F-X,-Xs-Y-Y-X¢-H, wherein X, is G, Por R, Xsis N, A or E,
and X, is M or 1 (SEQ 1D NO: 136); (d) a CDR-L3 baving the sequence QQYVVWPPLT (SEQ 1D
NO:65); (e) a CDR-L2 having the sequence GASTRAT (SEQ ID NO:69); and (f) a CDR-L1 having
the sequence RASQSVSSNLA (SEQ ID NGO:72). In some embodiments, provided herein is an ABP
within such third family.

[0256] In some embodiments, provided herein is a fourth family of ABPs, whercin an ABP of such
family comprises the following six CDR sequences: (a) a CDR-H3 having the sequence
ARLHVSGSYYPAYLDY (SEQ ID NO: 35); (b) a CDR-H2 having the sequence X;-1-N~P-S-M-G-
A-T-5-Y-X,-Q-K-F-X3-G, wherein Xpis Vor [ Xpis Aor T, and X5 1s Qor R (SEQ ID NO: 137); (¢)
a CDR-HI having the sequence YTFTSHYMG (SEQ 1D NO: 623; (dy a CDR-L3 having the sequence
QOQYIVFPWT (SEQ ID NO: 66); (e) a CDR-L2 having the sequence GASTRAT (SEQ ID NO: 69);
and () a CDR-L1 having the sequence RASQSVSSNLA, (SEQ ID NO: 72). In some embodiments,

provided herein is an ABP within such fourth family.

2.2.7. Functional Properties of ABP Variants
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[0287F As described above, and elsewhere in this disclosure, provided herein are ABP variants
defined based on percent idesntity to an illustrative ABP sequence provided herein, or subsitiution of
amino acid residues in comparison to an illustrative ABP sequence provided herein.

[6238] In some ernbodiments, a vartant of an ABP provided herein has specificity for hTIGIT. In
some embodiments, a variant of an ABP provided herein has specificity for ¢TIGIT. In some
embodiments, a variant of an ABP provided herein has specificity for mTIGIT. In some embodiments,
a variant of an ABP provided berein bas specificity for hTIGIT and ¢TIGIT. In some erabodiments, a
variant of an ABP provided herein has specificity for hTIGIT and mTIGIT. In some embodiments, a
variant of an ABP provided hercin has specificity for ¢TIGIT and mTIGIT. In some embodiments, a
variant of an ABP provided herein has specificity for hTIGIT, ¢ TIGIT and mTIGIT.

[0259] In some embodiments, a variant of an ABP that 1s derived from an illustrative ABP sequence
provided herein retains affinity, as measured by Kp, for hTIGIT that is within about 1.5-ld, about 2-
fold, about 3-fold, about 4-fold, about S-fold, about 6-fold, about 7-fold. about &-fold, about 9-fold or
about 10-fold the affinity of such dlusirative ABP. In some embodiments, a variant of an ABP that is
derived from an illustrative ABP sequence provided hercin retains affinity, as measured by Kp, for
¢TIGIT that is within about 1.5-fold, about 2-fold, about 3-fold, about 4-fold, about 5-fold, about 6-
fold, about 7-fold, about 8-fold, about 9-fold or about 10-fold the affinity of such illustrative ABP. In
some embodiments, a variant of an ABP that is derived from an illustrative ABP sequence provided
herein retains affinity, as measured by Kp, for mTIGIT that is within about 1.5-fold, about 2-fold,
about 3-fold, about 4-fold, about S-fold, about 6-fold, about 7-fold, about 8-fold. about 9-fold or about
10-fold the affinity of such illustrative ABP. In some embodiments, a variant of an ABP that is
derived from an illustrative ABP sequence provided herein retains affinity, as measured by Kp, for
both hTIGIT and ¢TIGIT that is within about 1.3-fold, about 2-fold, about 3-fold, about 4-fold, about
5-fold, about 6-fold, about 7-fold, about 8-fold, about 9-fold or about 10-fold the affinity of such
illustrative ABP. In some embodiments, a vanant of an ABP that is derived from an illustrative ABP
sequence provided herein retains affinity, as measured by Ky, for both hTIGIT and mTIGIT that is
within about 1.3-fold, about 2-fold, about 3-fold, about 4-fold, about 3-fold, about 6-fold, about 7-
fold, about B-fold, abowt 9-fold or about 1¢-fold the affinity of such illustrative ABP. In some
embodiments, a variant of an ABP that is derived from an illustrative ABP sequence provided herein
retains affinity, as measured by Ky, for both ¢ TIGIT and mTIGIT that is within about 1.5-fold, about
2-told, about 3-fold, about 4-fold, about 5-fold, about 6-fold, about 7-fold. about 8-fold. about 9-fold
or about 10-fold the affinity of such illustrative ABP. In some embodiments, a variant of an ABP that
is derived from an illustrative ABP sequence provided herein retains affinity, as measured by Ky, for
all three of bTIGIT, ¢TIGIT and mTIGIT that is within about 1.5-fold. about 2-fold, about 3-fold,
about 4-fold, about 5-fold, about 6-fold, about 7-fold. about 8-fold, about 9-fold or about 10-fold the
affinity of such illustrative ABP.

{0260] In some embodiments, a variant of an ABP provided herein retains the ability to antagonize
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TIGIT, as measured by onc or more assays or biological effects described herein. In some
embodiments, a vanant of an ABP provided herein retains the ability to prevent TIGIT from
interacting with one or more of its ligands, as described herein.

{6261} In some embodinments, a variant of an ABP provided herein compeies for binding to TIGIT
with an anubody selected from MABI1, MABZ, MAB3, MAB4, MABS3, MABG6, MAB7, MABS,
MAB9, MABIG, MABI1, MAB12, MABI13, MAB14, MAB15, MABI16, MAB17, MABISE, MABI19,
MAB20, or MAB21, cach as provided in Table 5 of this disclosure.

j0262] In some embodiments, a variant of an ABP provided herein inhibits binding of CD1355 to
TIGIT. In some embodiments, a variant of an ABP provided herein inhibits binding of CD112 to
TIGIT. In some embodiments, a variant of an ABP provided herein inhibits association of CD226
with TIGIT.

[0263] In some embodiments, a variant of an ABP provided herein activates an effector T cell or a
natural killer {NK) cell. In some embodiments, a variant of an ABP provided herein decreases the
number of regulatory T cells in a tissue or in circulation. In some embodiments, a variant of an ABP
provided herein inhibits the suppression of an effector T cell by a regulatory T cell.

[6264] In some embodiments, a variant of an ABP provided herein does not bind specifically to any
of PVRLI, PVRL2, PVRL3, or PVRLA4.

[6265} In some embodunents, a variant of an ABP provided herein binds murine TIGIT (SEQ ID
NO: 3) with an affinity lower (as indicated by higher Kp) than the affinity of the ABP for hTIGIT, or
does not bind mTIGIT. In some embodiments, a variant of an ABP provided herein binds murine
TIGIT (SEQ ID NO: 138) with an affinity lower (as indicated by higher Kg) than the affinity of the
ABP for hTIGIT, or does not bind mTIGIT.

[6266] In some embodiments, a variant of an ABP provided herein binds the same epitope of TIGIT
as such ABP.

2.2.8. Other Functional Properties of ABPs

[0267] In some embodiments, an ABP provided herein has one or more of the characteristics listed in
the following (a)-(}): (a) competes for binding to TIGIT with an antibody sclected from MABI,
MAE2, MAB3, MAB4, MAB3, MABo, MAB7, MAB8, MAB9 MABIO, MAB1l, MABIZ2,
MABI3, MABI4, MABI15, MAB16, MAB17, MABIS, MABI9, MAB20, or MAB2I, each as
provided in Table 5 of this disclosure; (b) inhibits binding of CD153 to TIGIT; {c) inhibits binding of
CD112 to TIGIT; ¢d) mhibits association of CD226 with TIGIT; (¢) activates an effector T cell or a
natural killer (NK) cell; () decreases the number of regulatory T cells i a tissue or in circulation; (@)
inhibits the suppression of an effector T cell by a regulatory T cell; (h) does not bind specifically to
any of PVRLI, PVRL2, PVRL3, or PVRL4; (1) specifically binds cynomolgus monkey TIGIT
(cTIGIT; SEQ ID NO: 2; or (3} binds murine TIGIT (mTIGIT; SEQ 1D NO: 3) with an affinity lower
(as indicated by higher Kp) than the affinity of the ABP for hTIGIT, or does not bind mTIGIT. In
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some embodiments, an ABP provided herein has two or more of the characteristics listed in the
foregoing {ar-(j3. In some embodiments, an ABP provided herein has three or more of the
characteristics listed in the foregoing (a)~(3). In some embodiments, an ABP provided herein has four
or more of the characteristics listed 1n the foregoing (a)-(3). In some embodiments, an ABP provided
herein has five or more of the characteristics listed in the foregoing (a)-(3). In some embodiments, an
ABP provided herein has six or more of the characteristics listed in the foregoing (a)-(3). In some
embodiments, an ABP provided herein has seven or more of the characteristics listed in the foregoing
(2)-(G). In some embodiments, an ABP provided herein has eight or more of the characteristics listed
in the foregoing (a)-()). In some embodiments, an ABP provided herein has nine or more of the
characteristics listed in the foregoing (a)-(j). In some embodiments, an ABP provided herein has all
ten of the characteristics listed in the foregoing (a)-(}).

[0268] In some embodiments, an ABP provided herein exhibits a combination of the characteristics
listed in the following (a)-(j): (a) competes for binding to TIGIT with an antibody selected from
MABI, MAB2, MAB3, MAB4, MABS5, MAB6, MAB7, MABS, MABY9, MAB10. MABI1L, MABI12,
MABI3, MABI14, MABI3, MABl6, MAB17, MABIS, MABI9, MAB20, or MAB21, each as
provided in Table 5 of this disclosure; (b) inhibits binding of CD153 to TIGIT; (¢) inhibits binding of
CD112 to TIGIT; (d) inhibits association of CD226 with TIGIT; (e) activates an effector T cell or a
nataral killer (NK) cell; (D decreases the number of regulatory T cells in a tissue or in circulation; (g)
inhibits the suppression of an effector T cell by a regulatory T cell; (h) does not bind specifically to
any of PVRLI1, PVRL2, PVRL3, or PVRL4; (1) specifically binds cynomolgus monkey TIGIT
(cTIGIT; SEQ ID NO: 2); or (§) binds murise TIGIT (mTIGIT; SEQ ID NO: 3) with an affinity lower
(as indicated by higher Ky) than the affinity of the ABP for hTIGIT, or does not bind mTIGIT. In
some embodiments, such ABP exhibits a combination of the characteristics selected from (a and b), (a
and ¢), (aand d), (a and ¢), (a and ), (a and g), (a and h), (a and ), (a and ). (b and a), (b and ¢), (b
and d), (b and e), (b and f), (b and g), (b and h}, (b and 1), (b and j), (c and a}, {c and b), (¢ and d}, {c
and ¢), (c and ), (c and g), (c and h), (¢ and 1), (c and }). (d and a), (d and b), (d and ¢), (d and ¢), (d
and 1), (d and g), (d and h), (d and 1), (d and j), (¢ and a}, (¢ and b}, (¢ and ¢}, (¢ and d), (c and 1), {e
and g), (¢ and h), (¢ and 1), (¢ and 3). (fand a), ({and b), (Fand ¢). (fand d), {{ and ¢), ([ and g). (f and
h), (fand 1}, (fand ), (g and a), {g and b}, (g and ¢), (g and d), (g and ¢}, (g and 1), (g and h), (g and 1),
(gandj), (hand a), hand b), (hand ¢), ¢hand d), (hand ¢), (hand ), (hand g), (hand 1), (hand}),
and a), (iand b), Gand ¢), Gand d), (G and ¢), (1 and {}. G and g), (i and h), (i and j), (j and a), (j and
b), Gand ¢).  and d), (j and ). (¢ and 1), (j and g), {j and h), and (§ and 1). In some embodiments,
such ABP exhibits a combination of the characteristics selected from (a and b and ¢). (a and b and d),
{(aand band¢), {aand band f), (a and b and g), (aand b and h), (a and b and 1), {(a and b and j}, (a and
cand b), (aand c and d), (a and ¢ and ¢), (a and ¢ and 1), {a and ¢ and g), (a and ¢ and h), (a and ¢ and
1), (aand ¢ and J), (a and d and b), (a and d and ¢), (a and d and ¢), (a and d and f), (a and d and g). (a
and dand h), (aanddand i), (aand dand j), (aandec and b), (aand e and ¢). (aand e and d), (a and ¢
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and 1), (aand ¢ and g), {a and ¢ and h), (a and ¢ and 1), (a and ¢ and }), (a and [ and b), (a and fand ¢),
(a and fand d), (a and f and ¢), (a and fand g). (a and fand h), (a and fand i), (a and fand j), (aand g
and b), (a and g and ¢), (a and g and d), (a and g and ¢), (a and g and £}, (a and g and h), (a and g and
i), (aand gand i), (aandhand b), (@and hand ¢), (aandhand d), (@aand hand ¢), (@aand h and f), (a
and h and g). (a and hand 1), (3 and h and j), (a and 1 and b}, (a and 1 and ¢), (a and 1 and d), {(a and 1
and ¢), (aand 1 and f), (aand 1 and g), (aand 1and h), (a and 1 and j). (a and j and b), (a and j and ¢), (a
and jand d), (aand jand ¢), (aand jand 1), (a and j and g), (aand j and I), (a and j and 1), (b and a
and 1), (b and a and ¢), (b and a and d), (b and a and ¢}, (b and a and £}, (b and a and g), (b and a and
h), (b and a and 1}, (b and ¢ and j), (b and ¢ and a), (b and ¢ and d). (b and ¢ and ¢), (b and c and ), (b
and ¢ and g}, (b and c and h), (b and c and 1), (b and d and 3), (b and d and &), (b and d and ¢}, (b and d
and ¢). (b and d and 1), (b and d and g), (b and d and h), (b and d and 1), (b and ¢ and }), (b and ¢ and
a),(bandeand¢), (bandcand d), (band ¢ and f), (b and ¢ and g), (b and ¢ and h}, (b and ¢ and 1), (b
and [ and j), (b and fand &), (b and f and ¢), (b and fand d), (b and {and ¢). (b and fand g), (b and [
and h), (b and f and 1), (b and g and §), (b and g and a), (b and g and ¢), (b and g and d), (b and g and
¢).{band gand f), (b and g and h}, (b and g and 1), (b and h and j). (b and h and a}, (b and h and <), (b
and h and d), (b and h and ¢), (b and h and }, (b and h and g), (b and h and 1), (b and 1 and j), (band 1
and a), (bandiandc), (band 1 and d), (band i and ¢), (band i and f), (b and 1 and g}, (b and 1 and h),
(b and j and 1), (b and j and a), (b and j and ¢), (b and } and d), (b and j and ¢), (b and j and ), (b and j
and @), (b and j and h), (¢ and a and 1), (¢ and a and j), (¢ and a and b), (¢ and a and d), (¢ and a and ¢),
{cand aand ), (c and a and g), (¢ and a and h), (¢ and b and 1), {c and b and }). (¢ and b and a}, (c and
band d), (c and b and ¢), (c and b and ), (c and b and g}, (c and b and h), (¢ and d and 1), (¢ and d and
1), (c and d and a}, (c and d and b), {c and d and ¢), (c and d and {}, (¢ and d and g), (c and d and h), (¢
and ¢ and 1), (¢ and ¢ and }), (¢ and ¢ and a), {c and ¢ and b), (c and ¢ and d), (¢ and ¢ and ). (¢ and e
and g), (cand ¢ and h), (c and {and 1), (¢ and fand j), (c and { and a), (c and { and b), (¢ and { and d),
{c and fand ¢), (¢ and fand g), (c and fand h), (c and g and 1), (¢ and g and j), {c and g and a), (c and
gandb), (c and gand d), (c and g and ¢), (c and g and ), (¢ and g and h), (¢ and h and 1}, (c and b and
1), {c and h and a), {c and h and b}, (¢ and h and d}, {c and h and ¢), (¢ and h and f}, (¢ and h and g}, (¢
and 1 and h), (c and 1 and j), (¢ and i and a), (¢ and 1 and b), (¢ and 1 and d). (¢ and 1 and ¢), (¢ and 1 and
£}, (cand i and g), (c and j and h), (c and j and 1), (¢ and j and a), (¢ and j and b), (¢ and j and d}, (¢ and
jand e), (¢ and j and ), (¢ and j and g), (d and a and h), (d and a and 1), (d and a and }), (d and a and
b), (d and a and ¢), (d and a and ¢), (d and a and ), (d and a and g), (d and b and h), (d and b and 1), (d
andbandj), (dand band a), (dand band ¢), (dand band ¢}, (d and b and f), {d and b and g), (d and ¢
and h), (d and ¢ and 1), (d and ¢ and j), (d and ¢ and a), {d and ¢ and b), (d and ¢ and ¢), (d and ¢ and
), (dand ¢ and g), {(d and ¢ and h), (d and ¢ and 1), (d and ¢ and j), (d and ¢ and a), (d and ¢ and b), (d
and ¢ and ¢), (d and ¢ and ), (d and ¢ and g), {d and { and h), (d and fand 1), (d and f and j), (d and
and a), (d and f and b), (d and f and ¢), (d and f and e), (d and fand @), (d and g and h), (d and g and
1), {d and g and j), {d and g and a), {(d and g and b}, (d and g and ¢). (d and g and ¢}, {d and g and ), (d
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and h and g), (d and h and 1), (d and h and ), (d and h and a), (dand hand b), (dandh and ¢), (d and h
and ¢), (d and h and f), (d and 1 and g). (d and 1 and h), (d and 1 and j). (d and t and a), (d and i and b),
{dandiand ¢), (dandiand ¢), (dand 1 and f), {d and j and g), (d and ; and h), (d and j and 1), {d and ;
and a), (d and j and b), (d and j and ¢), (d and j and ¢), (d and j and 1), (¢ and a and g), (¢ and a and h),
{¢ and a and 1), (¢ and a and ), (¢ and a and b}, (¢ and a and ¢}, (e and a and d), (¢ and a and f), (¢ and
b and ), (¢ and b and h), (e and b and 1), (¢ and b and ), (¢ and b and a), (¢ and b and ¢). (¢ and b and
d), (cand b and ), (e and ¢ and g), (¢ and c and h), (e and ¢ and 1), (¢ and ¢ and j), (¢ and ¢ and a), (¢
and ¢ and b), {e and ¢ and d), (e and ¢ and ), (¢ and d and g), (¢ and d and h}, {e and d and 1), (e and d
and §), (¢ and d and a), (c and d and b), (¢ and d and ¢), (¢ and d and 1), (¢ and f and g), (¢ and f and h),
{e and fand 1}, (¢ and fand j), (¢ and { and a). (¢ and { and b), (¢ and fand ¢), (¢ and fand d), (c and g
and 1), (¢ and g and h), (¢ and g and 1), (¢ and g and j), (¢ and g and a), (¢ and g and b), (¢ and g and
¢), (¢ and g and d), (c and h and f), (¢ and h and g). (¢ and h and 1), (¢ and h and j), (¢ and h and a), (¢
and h and b), (¢ and h and ¢), (¢ and h and d). (¢ and 1 and f), (¢ and 1 and g). (¢ and 1 and h), (¢ and 1
andj). (candiand a), (cand tand b), (cand 1and ¢), (e and 1 and d), (c and j and ), (c and j and ), (¢
and j and h), {e and j and 1}, (¢ and j and a), {e and j and b), (¢ and } and <), (¢ and j and d), ({ and a
and ¢), (fand a and g), {f and a and h), (f and a and 1), (Fand a and j), ((and a and b), (fand a and ¢),
(fandaand d), (fand b ande), (fandband g), fand band h), fand b and 1), (fand b and j), (fand b
and a), (fand b and ¢), ({and b and d), (f and ¢ and e), ([ and ¢ and g), (fand ¢ and h), (Fand ¢ and 1),
(fand cand j), (fand ¢ and a), (fand ¢ and b), (Fand c and d), (Tand d and ¢), (Fand d and g), (Ffand d
and h), (fand d and 1), (fand d and 3), (fand d and a), (f and d and b), ([and d and ¢), (fand ¢ and &),
(fand ¢ and g), (fand ¢ and h), (and ¢ and 1), Tand ¢ and ), (fand ¢ and a), (fand ¢ and b), (fand ¢
and ¢), (fand g and d), (f and g and ¢), (fand g and h), (fand ¢ and 1), (f and g and j), (f and g and a),
(fand g and b), (fand g and ¢), ([ and h and d). (f and h and ¢), ({ and h and g), ([ and h and 1), (T and
handj)), Fandh and a), (fand hand b), fand h and ¢), (fand t and d), (fand 1 and ¢}, (f and 1 and g),
{{fand 1 and h), (fand 1 and j), (f and 1 and a), {(and 1 and b), (fand 1 and ¢), (fand } and d), (f and j
and ¢), (fand j and g), (fand j and h), (f and j and ©), (fand j and a), (fand j and b), (fand j and ¢}, (g
and a and d), (g and a and e}, (g and a and ), {g and a and h), (g and a and 1), (g and a and }), (gand a
and b), (g and a and ¢), (g and b and d), (g and b and ¢), (g and b and 1), (g and b and h), (g and b and
1), (gand band j), (gand b and a), (gand band ¢), (gand ¢ and d), (gand c and ¢), (gand c and ), (g
and ¢ and h), (g and ¢ and 1), (g and ¢ and 3). (g and ¢ and a), (g and ¢ and b), (g and d and ¢), (g and d
and ¢), (gand d and ), (gand d and b), (gand d and i), (g and d and j), (g and d and a), (g and d and
b), (gand e and ¢), (g and ¢ and d), (g and e and f), (g and ¢ and h), (g and ¢ and 1), (g and ¢ and j), (g
and ¢ and a), (g and ¢ and b), (g and {and ¢), (g and f and d), (g and f and ¢), (g and [and h), (g and [
and 1), (gand fand ), (g and fand a), (gand fand b), (gand h and ¢), (g and h and d), (g and h and ¢),
(g and h and 1), {g and h and 1), (g and h and j), (g and h and a), (g and h and b), (g and 1 and ¢), (g and
itand d), (gand i and ¢), (gand i and f), (g and 1 and h), (g and i and j), (g and i and a), (g and i and b},
{gand jand ¢), (g and j and d}, (g and j and ¢), {g and j and ), (g and } and h), (g and j and 1), (g and ;
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and a). (g and j and b), (h and a and ¢), (h and a and d). (h and a and ¢), (h and a and ), (h and a and
g), (hand aand i), (hand aand j), (hand aand b), (hand b and ¢), (hand b and d), (h and b and ¢), (h
andband f), (hand band ¢}, (hand b and 1), (handb andj), hand b and a), (hand cand b), (hand ¢
and d), (b and ¢ and ¢), (h and ¢ and f), (b and ¢ and g), (b and ¢ and 1), (h and ¢ and j), (b and ¢ and
a),{handdand b), (hand d and ¢), (hand d and ¢), (hand d and ), (h and d and g), (h and d and 1), (h
and d and j), (h and d and a). (hand ¢ and b), (hand ¢ and ¢), (h and ¢ and d), (hand ¢ and {), (h and ¢
and g), (hand ¢ and 1), (hand ¢ and j), (h and ¢ and a), (h and fand b), (h and fand ¢), (h and { and d),
{hand fand ¢), (hand {'and g), (h and { and 1), (h and f and j), (h and f and a), (h and g and b), (h and
g and ¢), (hand gand d), (h and g and ¢), (h and g and ), (h and g and 1), (h and g and j), ¢h and g and
a),(handiandb), (hand i and ¢), (h and 1 and d), (hand 1 and ¢), (h and 1 and f), (h and 1 and g), (h
and 1 and j), (h and i and a), (h and j and b), (h and j and ¢), th and j and d), (h and j and ¢), (h and j
andf), (hand jand g), (handjand i), (handjand a), Gandaandb), tandaandc), Gandaand d), (i
and a and ¢), (1and a and f), (i and a and @), (i and a and h), (1 and & and j). (G and b and a). (1 and b
andc), Gandband d), Gand bande), (iandband D), (1and band g), G and b and b), (G and b and j),
{iand ¢ and a), (land ¢ and b), (1 and ¢ and d), (i1 and ¢ and ¢}, (i and ¢ and ), (3 and ¢ and g), (i and ¢
and h), (1and c and j), (1and d and a), (1and d and b), G and d and ¢), (1and d and ¢), (i and d and f). (i
anddand g), land dand h), land d and j), (t and ¢ and a), (1and c and b), Gandc and ¢), Gand ¢
and d), (1and ¢ and ©), {i and ¢ and @), (i and e and h), (i and ¢ and }), (i and [ and a), (1 and fand b), (i
and fand ¢), (1 and fand d), (i and f and ¢}, (1 and fand g), (i and f and h), (1 and fand j), (i and g and
a), 1and g and b), (1 and g and ¢}, (1 and g and d), (1 and ¢ and ¢), (1 and g and f), (1 and g and h), (i
and gand j), Gandh and a), Gand hand b}, Gandhand ¢), Gandh and d}, G and h and €3, G and h
and f), Gand h and g), G and h and j), (1and ; and a), G and jand b}, (G and j and ¢), G and j and &), i
and j and ¢), (iand j and ), (1 and j and ), (i and j and h), (¢ and a and 1), (j and & and b), (j and a and
¢),andaand d), Gandaand¢), (jandaand f), (jand aand g), (j and aand h), (j and b and 1), (j and
band a), Gand band ¢), jand band d), (j and b and ¢), (j and b and ), (j and b and g), { and b and
h), (j and ¢ and 1), (j and ¢ and a), j and ¢ and b), (j and ¢ and d), (j and ¢ and ¢}, (j and ¢ and ), (j and
cand g), jand cand h), (jand d and 1), j and d and a), (j and d and b), (j and d and ¢), (j and d and ),
Janddand f), and dand g),  and d and b), jand e and 1), (j and ¢ and a). G and ¢ and b), (j and ¢
and¢), Gand ecand d), (j and c and f}, ( and ¢ and g), (j and e and h), (j and fand 1), (j and f and a). (§
and (and b), (j and fand ¢), (j and fand d), (j and (and ¢}, (j and [ and g), (3 and fand h), (j and g and
i}, jand gand a), (j and gand b), (j and g and ¢), (j and g and d), §j and g and ¢), (j and g and 1), (j
and gand h), Gandhand 1), j and h and a), jand h and b), 3 and h and ¢), (j and h and d), (} and h
and ¢), j and h and f), (j and h and g). (j and 1 and h), (j and i and a), (j and 1 and b), (j and 1 and ¢), §
andiand d), andiandc¢), (jandiand ), and (j and 1 and g).

2.3. Germlines

[8269] The ABPs provided herein may comprise any suitable Vi and V), germline sequences.
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{6276} In some embodiments, the Vi region of an ABP provided herein 1s from the VH4 germline. In
some embodiments, the Vy region of an ABP provided herein is from the VHI germline.

{0271] In some cmbodiments, the Vy, region of an ABP provided hercin is from the VH4-39
germline. Io some embodiments, the Vy region of an ABP provided herein is from the VH4-31
germline. In some embodiments, the Vy region of an ABP provided herein is from the VH1-46
germline.

{8272} In some embodiments, the Vi region of an ABP provided herein is from the VK3 germline.
{0273] In some embodiments, the V| region of an ABP provided herein is from the VK3-11
germline. In sorse embodiments, the Vi region of an ABP provided herein is from the VK3-20
germline. In some embodiments, the Vi region of an ABP provided herein is from the VK3-15

germline.

2.4. Monospecific and Multispecific TIGIT Antigen-Binding Proteins

{0274} In some embodiments, the ABPs provided herein are monospecific ABPs.

{6275F In some embodiments, the ABPs provided herein are multispecific ABPs.

{6276} In some ermbodiments, a multispecific ABP provided herein binds more thas ose astigen. In
some embodiments, a multispecific antibody binds 2 antigens. In some embodiments, a multispecific
antibody binds 3 antigens. In some embodiments, a multispecific antibody binds 4 antigens. In some
embodiments, a multispecific antibody binds 5 antigens.

[6277] In some embodiments, a multispecific antibody provided herein binds more than one epitope
on a TIGIT antigen. In some embodinents, a multispecific antibody binds 2 epitopes on a TIGIT
antigen. In some embodiments, a multispecific antibody binds 3 epitopes on a TIGIT antigen.

{6278} Many maultispecific ABP constructs are known in the art, and the ABPs provided herein may
be provided in the form of any suitable multispecific suitable construct.

{6279% In some embodiments, the multispecific ABP comprises an immunoglobulin comprising at
feast two different heavy chain variable regions cach paired with a coramon light chain variable
region (i.e., a “common light chain antibody™). The common light chain variable region forms a
distinct antigen-binding domain with each of the two different heavy chain variable regions. See
Merchant ¢t al., Nature Biotechnol., 1998, 16:677-681, incorporated by reference m its entirety.
{62887 In some embodiments, the muliispecific ABP coraprises an immunoglobulin comprising an
antibody or fragment thereof attached to one or more of the N- or C-termini of the heavy or light
chains of such immunoglobulin. See Coloma and Morrison, Nature Biotechnol., 1997, 15:159-163,
incorporated by reference in its entirety. In sore aspects, such ABP coraprises a tetravalent bispecific
antibody.

{62811 [n some erabodiments, the muliispecific ABP comprises a hybrid immusoglobulin comprising
at least two different heavy chain variable regions and at least two different light chain variable

regions. See Milstein and Cuello, Neture, 1983, 3035:337-544); and Staerz and Bevan, Froc Nati
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Acad. Sci. USA, 1986, 83:1453-1457; each of which 1s incorporated by reference in its entirety.

[6282F In some cmboduunents, the multispecific ABP comaprises immaunoglobulin chains with
alterations to reduce the formation of side products that do not have multispecificity. In some aspects,
the ABPs comprise one or more “knobs-into-holes” modifications as described in U.S. Pat. No.
5,731,168, incorporated by reference in its entirety.

[0283F In some embodiments, the multispecific ABP comprises immunoglobulin chaing with one or
more electrostatic modifications to promote the assembly of Fc hetero-multimers. See WO
2009/089004, incorporated by reference in its entirety.

{6284} 1n some erabodiments, the multispecific ABP comprises a bispecific single chain molecule.
See Traunecker et al., EMBO J., 1991, 10:3655-3659; and Gruber et al., J. Immunol., 1994, 152:5368-~
5374; cach of which is incorporated by reference in its entirety.

[0285] In some embodiments, the multispecific ABP comprises a heavy chain variable domain and a
light chain variable domain connected by a polypeptide linker, where the length of the linker is
selected to promote assermbly of multispecific ABPs with the desired multispecificity. For exaraple,
monospecific scFvs generally form when a heavy chain variable domain and light chain variable
domain are connected by a polypeptide linker of more than 12 amino acid residues. See U.S. Pat. Nos.
4,946,778 and 5,132,405, cach of which is incorporated by reference in its entirety. In some
embodiments, reduction of the polypeptide linker length to less than 12 amino acid residues prevents
pairing of heavy and light chain variable domnains on the same polypeptide chain, thereby allowing
pairing of heavy and light chain variable domains from one chain with the complementary domains on
another chain. The resulting ABPs therefore have multispecificity, with the specificity of each binding
site contributed by more than one polypeptide chain. Polypeptide chains comprising heavy and light
chain variable domains that are joined by linkers between 3 and 12 amino acid residues form
predominantly dimers (ermed diabodies). With Bukers between 0 and 2 amine acid residucs, trimers
(termed triabodies) and tetramers (termed tetrabodies) are favored. However, the exact type of
oligomerization appears to depend on the amino acid residue composition and the order of the
variable domain in each polypeptide chain (e.g., Vy-linker-Vy, vs. Vy-linker-Vy), in addition to the
linker length. A skilled person can sclect the appropriate linker length based on the desired
multispecificity.

[0286] In some embodiments, the multispecific ABP comprises a diabody. See Hollinger et al., Proc.
Natl Acad. Sci. USA, 1993, 90:6444-6448, incorporated by reference in iis entirety. In some
embodiments, the multispecific ABP comprises a triabody. See Todorovska et al., J Immunol
Methods, 2001, 248:47-66, incorporated by relerence in its entirety. In some embodiments, the
multispecific ABP comprises a tetrabody. See id., incorporated by reference in its entirety.

{0287] In some embodiments, the multispecific ABP comprises a trispecific F(ab”)3 derivative. See
Tuttet al. J. Immunei., 1991, 147:60-69, incorporated by reference in its entirety.

[0288] In some embodiments, the multispecific ABP comprises a cross-linked antibody. See U.S.
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Patent No. 4,676,980; Brennan et al., Science, 1983, 229:81-83; Staerz, ¢t al. Nature, 1985, 314:628-
631; and EP 0433082; each of which s incorporated by reference in its entirety,

[0289] In some embodiments, the multispecific ABP comprises antigen-binding domains assembled
by leucine zippers. See Kostelny et al., J. Tmmunol., 1992, 148:1547-1553, incorporated by reference
in its entirety.

[6296] In some embodiments, the multispecific ABP comprises complementary protein domaing. In
some aspects, the complementary protein domains comprise an aschoring domain (AD) and a
dimerization and docking domain (BDD). In some embodiments, the AD and DDD bind to each other
and thercby enable assembly of multispecific ABP structures via the “dock and lock™ (DNL)
approach. ABPs of many specificities may be assembled, including bispecific ABPs, trispecific ABPs,
tetraspecific ABPs, quintspecific ABPs, and hexaspecific ABPs. Multispecific ABPs comprising
complementary protein domains are described, for example, in U.S. Pat. Nos. 7,521,056; 7,550,143;
7.534 866; and 7,527,787, each of which is incorporated by reference in its entirety.

{6291} In some embodiments, the muliispecific ABP coraprises a dual action Fab {(DAF) astibody as
described i U.S. Pat. Pub. No. 2008/0069820, incorporated by reference in its entirety.

[6292F In some embodiments, the multispecific ABP comprises an antibody formed by reduction of
two parental molecules followed by mixing of the two parental molecules and reoxidation to assembly
a hybrid structure. See Carlring ¢t al., PLoS One, 2011, 6:¢22533, incorporated by relerence in its
entirety.

[0293} In some embodiments, the multispecific ABP comprises a DVD-Ig™. A DVD-Ig"™ is a dual
variable domain immunoglobulin that can bind to two or more antigens. DVD-Tgs™ are described in
U8, Pat. No. 7,612,181, incorporated by reference in its entirety.

[6294] In some embodiments, the multispecific ABP comprises a DART™. DARTs"™ are described
in Moore et al., Blood, 2011, 117:454-451, incorporated by reference in its entirety.

[6295] In some embodiments, the multispecific ABP comprises a DuoBody”. DuoBodies™ are
described in Labrijn et al., Proc. Natl. Acad. Sci. USA, 2013, 110:5145-5150; Gramer et al., mAbs,
2013, 3:962-972; and Labrijn ¢t al., Nature Protocols, 2014, 9:2450-2463; cach of which is
incorporated by reference in its entirety.

[6296] In some embodiments, the multispecific ABP comprises an antibody fragment attached to
another antibody or {ragment. The attachment can be covalent or non-covalent. When the attachment
is covalent, it may be in the form of a fusion protein or via a cheraical linker. IHustrative examples of
multispecific ABPs comprising antibody fragments attached to other antibodies mclude tetravalent
bigpecific antibodies, where an scFv is fused to the C-terminus of the Cg; from an 1gG. See Coloma
and Morrison, Nofure Biotechnol., 1997, 15:159-163. Other examples include antibodies in which a
Fab molecule 1s attached to the constant region of an immunoglobulin. See Miler et al., J. Immunol.,
2003, 170:4834-4861, mcorporated by reference in its entirety. Any suitable fragment may be used,

including any of the fragments described herein or known in the art.
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{6297} In some embodiments, the multispecific ABP comprises a CovX-Body. CovX-Bodies are
described, for example, 1o Doppalapudi et al., Proc. Natl. Acad. Sci. USA, 2010, 167:22611-22616,
incorporated by reference n its entirety.

[8298] In some embodiments, the multispecific ABP comprises an Fcab antibody, where one or more
antigen-binding domains are introduced into an Fc region. Fcab antibodies are described in Wozniak-
Knopp et al., Protein Eng. Des. Sel., 2010, 23:289-297, incorporated by reference in its entirety.
[6299] In some embodiments, the multispecific ABP comprises an TandAb” astibody. TandAb”®
antibodics are described in Kiprivanov et al., J. Mol Biol., 1999, 293:41-56 and Zhukovsky et al,,
Biood, 2613, 122:5116, each of which 1s incorporated by reference in its entizety.

[6360] Tn some embodiments, the multispecitic ABP comprises a tandem Fab. Tandem Fabs arc
described in WO 2015/103072, incorporated by reference in its entirety.

[0301] In some embodiments, the multispecific ABP comprises a Zybody™™. Zybodies™ are

described in LaFlear et al., mAbs, 2013, 5:208-218, incorporated by reference in its entirety.

2.5, TIGET Antagonism

{6382} In somc embodinments, the ABPs provided herein antagonize TIGIT upon binding.

j0303] In some embodiments, antagonism of TIGIT by an ABP provided herein results in
dimerization and/or activation of CD226 (also known as DNAM-1), a co-stimulatory receptor whose
dimerization and function is impaired by direct interaction with TIGIT. See Grogan et al, J
Immunol.. 2014, 192 (1 Supplement) 2013.15, incorporated by reference in its entirety. Figure 2
provides an illustration of the CD226-TTIGIT pathway in comparison to the CD28/CTLA4 pathway,
which has similar costimulation/coinhibition biology.

[6384] In somc embodinments, antagonism of TIGIT by an ABP provided herein increases the amount
of CD226 and CD155 that interact in comparison to the amount that interact in the absence of the
ABP.

{0305] Tn some embodiments, antagomism of TTIGIT by an ABP provided herein results in activation
of an effector T cell. In some aspects, the effector T cell is a CD8+ T cell. In some aspects, the
effector T cell is a3 CD4+ T ¢ell.

[0306] In some embodiments, antagonism of TIGIT by an ABP provided herein results in activation
of an NK cell. Tn some embodiments, astagonism of TIGIT by as ABP provided herein results in
activation of an NKT cell.

[6367] In some embodiments, antagonism of TIGIT by an ABP provided herein results in a reduction
of the inhibitory activity of a regulatory T cell toward an effector T ¢ell.

[8308] In some embodiments, antagonism of TIGIT by an ABP provided herein results in increased
secretion of 1L-2, 1L.-6, GM-CSF, TNF, LT-0, and/or IFN-v by a target cell.

[6309] TIn some embodiments, antagonism of TIGIT by an ABP provided herein increases the

proliferation, survival. and/or function of an effector T cell. In some aspects the effector T cell 1s a

56



WO 2017/059095 PCT/US2016/054484

CD4+ effector T cell. In some aspects, the effector T cell is a CD8+ effector T cell.

[6318¢] In scme embodiments, astagonism of TIGIT by an ABP provided herein abrogates
suppression of an effector T cell by a regulatory T cell. In some aspects, the regulatory T cell is a
CD4+CD25+Foxp3+ regulator T cell. In some aspects, the regulatory T cell is a CDS+CD25+
regulatory T cell.

[6311] In some cmbodiments, antagonism of TIGIT by an ABP provided herein results in an
enhancement of an immune response.

[8312] In some embodiments, antagonism of TIGIT by an ABP provided hercin results in the
prevention of a tumor. In some embodiments, antagonism of TIGIT by an ABP provided herein
results in the delay of onset of a tumor. In some embodiments, antagonism of TIGIT by an ABP
provided herein results in a reduction of the size of a tumor. In some embodiments. antagonism of
TIGIT by an ABP provided hercin results in climination of a tumor. In some embodiments,
antagonism of TIGIT by an ABP provided herein results in a reduction in the number of metastases.
[8313] In some embodiments, antagonisin of TIGIT by an ABP provided berein results in the
prevention of a viral disease. In some embodiments, antagonism of TIGIT by an ABP provided herein
results in the delay of onset of a viral disease. In some embodiments, antagonism of TIGIT by an ABP
provided herein results in a reduction of the viral load in a subject. In some embodiments, antagonism

of TIGIT by an ABP provided herein results in the elimination of a viral infection.

2.6. Affinity and Kinetics of Antigen-Binding Proteins for TIGIT; Potency

[0314] In some embodiments, the affinity of an ABP provided herein for TIGIT as indicated by Ky,
is less than about 107 M, less than about 10 M, less than about 107 M, less than about 10 M, less
than about 10 M, less than about 107 M. less than about 107! M, or less than about 107 M. In some
embodiments, the aftinity of the ABP is between about 107 M and 107 M. In some embodiments, the
affinity of the ABP is between about 107 M and 10" M. In some embodiments, the affinity of the
ABP is between about 107 M and 107° M. In some embodiments, the affinity of the ABP is between
about 107 M and 10 M. In some embodiments, the affinity of the ABP is between about 107 M and
10 M. In some embodiments, the affinity of the ABP is between about 10 M and 107" M. In some
embodiments, the affinity of the ABP is between about 10® M and 10" M. In some embodiments, the
affinity of the ABP is between about 107 M and 107" M. In some embodiments, the affinity of the
ABP is between about 107° M and 107! M.

[0315] Tn some embodiments, the affinity of an ABP provided herein for hTIGIT as indicated by Ky
measured by ForteBio, as set forth in Example 4 is sclected from about 5.24 x 167 M, about 4.57 x
107 M, about 3.32 x 107 M, about 2.46 x 10" M. about 1.96 x 107" M, about 3.11 x 10™ M, about
2.54 x 10™ M, about 3.13 x 10 M, about 2.83 x 10 M. about 1.71 x 10” M, about 2.47 x 107 M,
about 2.35 x 10” M, about 1.44 x 10” M, about 1.23 x 10 M. about 5.26 = 10"° M, about 3.78 x 10"
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M, about 4.29 x 107 M, or about 4.48 x 107" M. In some embodiments, such affinity ranges from
about 3.13 x 10 M to about 1.96 x 10" M. Tn some embodiments. such Kp is about 3.13 x 107 M or
less.

[8316] In some embodiments, the affinity of an ABP provided herein for ¢TIGIT as indicated by K
measured by ForteBio, as set forth in Example 4 is selected from about 2.64 x 107 M, about 6.55 x
10° M, about .14 x 10® M, about 6.57 x 16” M, about 7.94 x 10® M, about 7.04 x 10™ M, about
1.10 x 107 M, about 7.20 x 10 M. about 1.57 x 10 M, about 8.02 x 10™° M, about 3.67 x 10 M,
about 8.98 x 107" M, about 1.75 x 10" M, or about 2.58 » 10" M, about 9.35 x 10” M. In some
embodiments, such affinity ranges from about 1.10 x 107 M to about 3.69 x 10" M. In some
embodiments, such Ky is about 1.10 x 16”7 M or less.

(8317} In some embodiments, the affinity of an ABP provided herein for hTIGIT as indicated by Knp
measured by solution equilibrium methods (MSD-SET), as set forth in Example 4 18 selected {rom
about 5.40 x 107 M. about 1.10 x 107" M, about 1.50 x 107° M, about 5.60 x 10" M. about 4.00 x
107" M, about 3.80 x 16™ M, about 2.10 x 10™ M, about 7.00 » 10'' M, about 4.10 x 10™" M, about
2.50 x 1071 M, about 3.00 x 107" M, about 8.00 x 10" M, about 8.10 x 10"¥ M, about 5.00 x 107"
M. or about 4.90 x 14" M. In some embodiments, such affinity ranges from about 4.00 x 107 M to
about 4.90 = 10 M. In some embodiments, such Kp is about 4.00 x 167 M or less.

[8318] In some embodiments, the affinity of an ABP provided herein for ¢TIGIT as indicated by Kp
measured by MSD-SET, as set forth in Example 4 is selected from about 3.20 x 10™° M, about 2.30 x
107 M, about 3.50 x 10 M, about 1.50 = 107" M. or about 4.60 x 10 M. In some embodiments,
such affinity ranges from about 3.20 = 10™° M to about 1.50 x 10" M. In some embodiments, such
Kp is about 3.20 x 16 M or less.

[8319] In some embodiments, the affinity of an ABP provided herein for hTIGIT as indicated by Knp
measured by ForteBio, as sct forth in Example 6 is selected from about 7.1 x 107 M, about 8.1 » 10°

1M about 1.9 x 10 M, about 5.6 x 10™ M, about 2.4 x 16™ M, about 2.8 x 10 M, about 1.6 x

114

107 M, about 5.8 x 167" M, about 1.1 x 16™ M, about 8.1 x 107" M, about 4.6 x 10”° M, or about 3.6
% 107° M. In some embodiments, sach affinity ranges from about 1.1 x 16™ M to about 8.1 x 16™" M.
In some embodiments, such Ky is about 1.1 x 10° M or less.

[6320] In some embodiments, the affinity of an ABP provided herein for hTIGIT as indicated by Knp
measured by ForteBio, as set forth in Example 6, is about 2.4 x 107" M. In some embodiments, the
affinity of an ABP provided herein for cTIGIT as indicated by Ky measured by ForteBio, as set forth
in Example 6, is about 6.2 x 10 M. In some embodiments, such K, is about 6.2 x 10 M or less.
[8321] In some embodiments, the affinity of an ABP provided herein for hTIGIT expressed on the
surface of a Jurkat cell, as indicated by Kp, described in Example 6 is about 5.1 x 16 M. In sotne

14

embodiments, such Ky 1s about 5.1 x 107 M or less.
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{6322} In some embodiments, the affinity of an ABP provided herein for ¢TIGIT expressed on the
surface of a Jurkat cell, as indicated by K, described in Example 6 is about 4.0 = 107 M. In some

M or less.

embodiments, such K, 15 about 4.0 x 10°
[0323] In some embodiments, the affinity of an ABP provided herein for mTIGIT (5EQ ID NO: 3)
expressed on the surface of a Jurkat cell, as indicated by Kg, described in Example 6 is about 9.8 x 107
’ M. In some embodiments, such Kp is about 9.8 x 10” M or less. In some embodiments, such Kp is
about 9.8 x 10™ M or greater.

j0324] In some embodiments, the affinity of an ABP provided herein for hTIGIT expressed on the
surface of a humaa CD8+ T cell, as indicated by Kp, described in Example 6 is about 1.3 x 10° M. In
some embodiments, such Kp is about 1.3 x 10™ M or less.

[0325] In some embodiments, the affinity of an ABP provided herein for cTIGIT expressed on the
surface of a cynomolgus monkey CD8+ T cell, as indicated by Ky, described in Example 6 is about
2.8 x 10” M. In some embodiments, such Ky is about 2.8 x 10™ M or less.

[#326] Tn some embodiments, the affinity of an ABP provided herein for mTIGIT expressed on the
surface of a murine T regulatory cell (i.e., mTIGIT as it naturally occurs on such cells, whether or not
such mTIGIT is of SEQ ID NOs: 3 or 138, but inclusive of such SEQ ID NOs), as indicated by Ky,
described in Example 6 1s about 2.5 x 10 M. In some embodiments. such ¥y is about 2.5 x 10" M or
less.

[8327] In some embodiments, the ABPs provided herein specifically bind to hTIGIT (SEQ ID NG:1)
with a Kp of X and to ¢TIGIT (SEQ 1D NO:2) or mTIGIT (SEQ 1D NO:3 or 138) with a Ky, of <10X.
In some erabodiments, the ABPs provided herein specifically bind to hTIGIT (SEQ ID NO:1) with a
Kp of X and to ¢TIGIT (SEQ ID NO:2) or mT1GIT (SEQ ID NO:3 or 138) with a Kp of <3X. In some
embodiments, the ABPs provided herein specifically bind to hTIGIT (SEQ ID NO:1) with a Kp of X'
and to cTIGIT (SEQ ID NO:2) or mTIGIT (SEQ I3 NO:3 or 138} with a Kp of <2X. 1n some aspects,
Xis any Ky described in this disclosure. In some aspects, X 1s 0.01 nM, 0.1 nM, 1 nM, 10 nM, 20 aM,
50 oM, or 100 nM.

[6328] In somc cmbodiments, the ratio of Kpermom @ Koenam for an ABP provided herein, as
measured by ForteRio as set forth in Exaraple 4, is sclected from about 1.98 x 107, about 2.61 x 107,
about 3.03 x 107, about 3.58 x 107, about 6.62 x 10™, about 1.98 x 107, about 5.37 x 10™, about 3.90
x 107, about 6.22 x 107, about 2.91 x 10, about 4.14 x 10, about 6.67 x 10", about 2.18 x 167,
about 1.78 x 107, about 1.21 x 10™, or about 3.03 x 107, In some embodiments, such ratio ranges
from about 3.90 x 10” to about 6.67 x 107

[0329] In some cmbodiments, the ratio of Kpomam, | Kperam for an ABP provided herein, as
measured by ForteBio as set forth in Example , is about 3.87 x 107,

[033¢] In some cmbodiments, the ratio of Kpamom, | Kpenam for an ABP provided herein, as

measured by MSD-SET as set forth in Example 4, is selected from about 3.33 x 107, about 2.31 x 1¢°
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! about 1.09 x 167, about 1.07 = 10 or about 1.69 x 10™. In some embodiments. such ratio ranges
from about 1.07 » 10”7 M to about 3.33 x 107" M.

1
~1

[0331} In some embodiments an ABP provided herein has a k, of at least about 16" M™'xsec™. Tn
some embodiments the ABP has a k, of at least about 10° M™'xsec™. In some embodiments the ABP
has a k, of at least about 10° M xsec™. In some embodiments the ABP has a k, of between about 16
M xgec™ and about 10° M7 xsee™. In some embodiments the ABP has a k, of between about 10° M~
'xgec™ and about 10° Mxsec™. In some embodiments, such k, is at least about 1¢° M xgec™.

[0332] In some embodiments, an ABP provided herein has a k, for hTIGIT, as measured by ForteBio
as set forth in Example 6, selected from about 3.2 x 10° M7xsec™, about 7.0 x 10° Mxsec™, about
7.7« 10° M7 xsec™, about 1.6 x 10° Mxsec™, about 2.0 x 10° Mxsec™. about 1.3 x 10° Mxsec™,
about 1.5 x 10° M7xsec™, about 1.1 x 10° M™xsec™, about 4.5 x 10° Mxsec™, about 7.5 x 10° M
xsec™, about 8.9 x 10° M™xsec”, or about 1.4 »x 10° M xsec™. In some embodiments, such k, ranges
from about 3.2 x 10° Mxsec™ to about 2.0 x 10° M'xsec™. In some embodiments, such k4 is about
2.0 = 10° M or less.

{8333} In some embodiments, an ABP provided herein has a k, for hTIGIT, as measured by ForteBio
as sct forth in Example 6, of about 2.0 x 10° M xsec™. In some embodiments, such k, is at least about
2.0 x 10° M'xsec™.

[8334] In some embodiments, an ABP provided herein has a k, for ¢TIGIT, as measured by ForteBio
as set forth in Exaraple 6, of about 7.9 x 10° Mxsec™. [n some embodiments, such k, is at least about
7.9 % 10° M'xsec™

[#335] In some embodiments an ABP provided herein has a ky of about 107 sec” or less. In some
embodiments the ARP has a ky of about 107 sec™ or less. In some embodiments the ABP has a ky of
about 107 sec™ or less. In some embodiments the ABP has a k; of between about 107 sec™ and about

1
1

107 sec”. In some embodiments the ARP has a ky of between about 107 sec™ and about 10™ sec”™. In

some embodiments the ABP has a kg of between about 107 sec™ and about 167 sec™.

{8336] In some embodiments, an ABP provided herein has a kg, for hTIGIT, as measured by
ForteBio as sct forth in Example 6. selected from about 2.3 x 167 sec™, about 6.3 x 107 sec™, about
1.4 x 107 sec™, about 8.5 = 107 sec™, about 3.8 x 10™ sec”™, about 3.5 x 107 sec™. aboui 2.4 x 10™ sec”
! about 6.6 x 107 sec™, about 5.9 x 10™ sec”’, or about 5.0 x 107 sec™. In some embodiments, such k,
ranges from about 6.3 x 107 sec™ to about 8.5 x 107 sec™. In some embodiments, such kg is less than
about 8.5 x 10 sec™.

[6337] In some embodiments, an ABP provided herein has a kg for hTIGIT, as measured by ForieBio
as set forth in Example 6, of about 3.8 x 107 sec”. In some embodiments, such kg is less than about
3.8 x 107 sec™.

{0338] In some embodiments, an ABP provided herein has a k; for ¢ TIGIT, as measured by ForteBio
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as set forth in Example 6, of about 4.6 = 187 sec”. In some embodiments, such kg is less than about
4.6 x 107 sec™.

[#339] In some cmbodiments, an ABP provided herein has a k, for hT1GIT of about 3.2 x 10° M
'xsec™, a kg for hTIGIT of about 2.3 x 107 sec™, and a Ky for hTIGIT of about 7.1 x 10" M. In
some embodiments, an ABP provided herein has a k, for hTIGIT of about 7.0 x 10° Mxsec™, a ky for
hTIGIT of about 6.3 x 107 sec™, and a Ky, for hTIGIT of about 8.1 x 10™"! M. In some embodiments,
an ABP provided herein has a k, for hTIGIT of about 7.7 x 10° M™'xsec™, a ky for hTIGIT of about
1.4 x 167 sec”, and a Ky, for hTTIGIT of about 1.9 x 107° M. In some embodiments, an ABP provided
herein has a k, for hTIGIT of about 1.6 x 10° M'xsec™, a kg for hTIGIT of about 8.5 x 167 sec™, and
a Ky, for hTIGIT of about 5.6 x 107 M. In some embodiments, an ABP provided herein has a k, for
WTIGIT of about 2.6 x 10° M™xsec™, a ky for hTIGIT of about 3.8 x 10 sec™, and a Ky, for hTIGIT of
about 2.4 x 107° M. In some embodiments, an ABP provided herein has a k, for hTIGIT of about 1.3
x 10° M7 xsec™, a kq for WTIGIT of about 3.5 » 107 sec”, and a Kp for hTIGIT of about 2.8 x 1677 M.
In some embodiments, an ABP provided herein has a k, for h'TIGIT of about 1.5 x 10° M7 sec™, a ky
for hTIGIT of about 2.4 x 10™ sec™. and a ¥y for hTIGIT of about 1.6 x 10" M. In some
embodiments, an ABP provided herein has a k, for h'TIGIT of about 1.1 x 10° M'xsec™, a ky for
hTIGIT of about 6.6 x 107 sec”, and a Kp, for hTIGIT of about 5.8 x 16™"” M. In some ernbodiments,
an ABP provided herein has a k, for hTIGIT of about 4.5 x 10° Mxsec™, a ky for hTIGIT of about
3.5 % 107 sec™, and a Kp for RTIGIT of about 1.1 x 10° M. In some embodiments, an ABP provided
herein has a k, for hTIGIT of about 7.5 x 10° Mxsec™, a ky for hTIGIT of about 5.9 x 10 sec™, and
a K for WTIGIT of about 8.1 x 107° M. In some embodiments, an ABP provided herein has a k, for
hTIGIT of about 8.9 x 10" M™xsec™, a kq for RTIGIT of about 3.8 » 107 sec”, and a Kp for hTIGIT of
about 4.6 x 107° M. In some embodiments, an ABP provided herein has a k, for hTIGIT of about 1.4
x 10° M7 xsec™, a kq for WTIGIT of about 5.0 x 107 sec”, and a Kp for hTIGIT of about 3.6 x 167 M.
In some embodiments, such k,, kq and Kp are determined according to the methods provided in
Example 6.

[#346] In somec embodiments, an ABP provided herein has a k, for hTIGIT of about 2.0 » 10° M
“xsec™, a ky for hTIGIT of about 3.8 x 107 sec™, a Ky, for hTIGIT of about 2.4 x 107" M, a k, for
¢TIGIT of about 7.9 = 10° Mxsec”, a kg for ¢TIGIT of about 4.6 x 107 sec™, a Ky, for ¢TIGIT of
about 6.2 x 10 M, and a Kp for mTIGIT (SEQ ID NO: 3) of greater than about 7.0 x 107 M. In some
embodiments, such k,, kg and Ky are determined according to the methods provided in Example 6.
[6341] In somec embodiments, Kp k,, and k;are determined using surface plasmon resonance (SPR).
In some aspects, the SPR analysis utilizes a BIACORE® instrument. In some aspects, the antigen is
immobilized on a carboxymethylated dextran biosensor chip (CM4 or CM35) and contacted with an

ABP provided hercin. Association and dissociation rate constants may be calculated using the
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BlAevaluation® software and a one-to-one Langmuir binding model. In some aspects, the assay is
performed at 25°C. In some aspects, the assay is performed at 37°C.

[6342] In some embodiments, K k,, and kyare determined using biolayer interferometry (BLI). Any
suitable BLI method may be used. In some aspects, the BLI analysis utilizes a FORTEBIO®
mstrument. In some aspects, an anti-human IgG Fe capture (AHC) biosensor is used to capture ABPg
onlo the surface of a sensor. Subsequently, association of the ABP and antigen is monitored by
contacting the tramobilized ABP with different concentrations of TIGIT. Dissociation of the astigen
and ABP is then measured in a buffer without TIGIT. Association and dissociation rate constants are
calculated wsing the kinetic modules of the FORTEBIO® Analysis Software. In some aspects, the
assay is performed at 30°C.

[6343] In other embodiments, K may be determined by a radiolabeled antigen-binding assay, as
described in Chen ct al. J. Mol Biol., 1999, 293:865-881, incorporated by reference in its entirety.
{6344] In other embodiments, Ky may be determined by using MSD-SET, as described in Example
4,

[0345] In some embodiments, an ABP provided herein has an ECs, as measured by 1L.-2 production
in a human TIGIT Jurkat co-culture assay as described in Example 7, of about 0.22 nM, about ¢.31
nM, about (.33 nM, about 0.34 aM, about 0.25 nM, about 0.24 nM, about ¢.11 aM, about 0.06 nM,
about 0.14 nM, about 0.16 nM, about 1.40 nM, about 0.71 nM, about .21 nM, about 1.11 nM, about
0.13 nM, about ¢.20 nM, about 0.68 nM, or about 0.61 nM. In some embodiments, such ECsg ranges
from about 0.06 nM to about 1.40 nM. In some embodiments, such EC4; 1s about 1.40 nM or less.
{8346} In some embodiments, an ABP provided herein has an ECs. as measured by IL-2 preduction
in a cynomolgus monkey TIGIT Jurkat co-culture assay as described in Example 7, of about 2.87 nM.
In some embodiments, such ECs, 1s about 2.87 nM or less. In some embodiments, the ratic of
ECsoria) © ECsgamiaim in such assay ranges from about 2.03 to about 47.8.

{0347} In some embodiments, an ABP provided herein has an EC,,, as measured by TNF production
in PBMCs isolated from a human donor and treated as described in Example 9, in a range of about
5.02 nM to about 18.86 nM. In seme embodiments, such ECy. 1s about 18.86 nM or less.

{0348} In some embodiments, an ABP provided herein has an ECs,, as measured by TNF production
in PBMCs isolated from a human donor and treated as described in Example 9, in a range of about
12.60 nM to about 20.60 nM. In some embodiments, such EC., is about 20.60 nM or less.

(83497 In some embodiments, an ABP provided herein bas an ECq, as measured by TNF production
in PBMCs 1solated from a human donor and treated as described in Example 9, in a range of about
22.49 nM to about 31.59 nM. In some embodiments, such ECy 1s about 31.39 nM or less.

(835387 In some embodiments, an ABP provided herein has an ECy, in a range of about 5.02 aM to
about 18.86 nM, an ECs; in a range of about 12.60 nM to about 20.60 nM, and ECy 1n a range of
about 22.49 sM to about 31.59 nM, in each cases as measured by TNF produciion in PBMCs isolated

from a human donor and treated as described in Example 9.
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{6351} In some embodiments, an ABP provided herein has an EC,, of about 11.94 nM or less, an
ECs of about 16.60 nM or less, and ECy of about 27.04 oM or less, in each cases as measured by
TNF production in PBMCs isolated from a human donor and treated as described in Example 9.
[6352] In some embodiments, an ABP provided herein has an ECy¢ of about 18.86 nM or less, an
ECs, of about 20.06 nM or less, and ECq of about 31.59 nM or less, in cach cases as measured by
TNF production in PBMCs isolated from & human donor and treated as described in Example 9.
[6353] In some embodiments, an ABP provided herein has an ECy; of about 5.02 aM or less, an EC5
of about 12.60 nM or less, and EC;, of about 22.49 nM or less, in each cases as measured by TNF
production in PBMCs isolated from a human donor and treated as described in Example 9.

[#3534] Tn some embodiments, an ABP provided herein has an EC,, as measured by IFN-y
production in CD4+ T cells isolated from a human donor and treated as described in Example 9, in a
range of about 0.37 nM to about 1.05 nM. In some embodiments, such ECyg is about 1.05 nM or less.
[0355] In some embodiments, an ABP provided herein has an ECs,, as measured by I[FN-y
production in CD4+ T cells isolated from a human donor and treated as described in Example 9, ina
range of about 0.94 nM to about 1.12 nM. In some embodiments, such ECy is about 1.12 nM or less.
[0356] In some embodiments, an ABP provided herein has an ECg, as measured by IFN-y
production in CD4+ T cells isolated from a human donor and treated as described in Example 9, ina
range of about 1.04 nM to about 2.72 nM. In some embodiments, such ECy; 1s about 2.72 nM or fess.
{6357} In sorae ernbodiments, an ABP provided herein has an ECy, 18 a range of about 0.37 nM to
about 1.03 nM, an ECs; 1n a range of about .94 nM to about 1.12 nM, and ECq, in a range of about
1.04 nM to about 2.72 nM, in cach cases as measured by IFN-y production in PBMCs isolated from a
human donor and treated as described in Example 9.

[6358] In some embodiments, an ABP provided herein has an EC; of about 0.37 nM or less, an ECy
of about 1.00 aM or less, and ECy of about 2.72 nM or less, in cach cases as measured by IFN-y
production in PBMCs isolated {from a human donor and treated as described in Example 9.

{63591 In some embodiments, an ABP provided herein has an EC; of about 0.85 nM or less, an ECy
of about 0.94 nM or less, and ECgq of about 1.04 nM or less, in cach cases as measured by [FN-y
production in PBMCs isolated from a human donor and treated as described in Example 9.

[036¢] In some embodiments, an ABP provided herein has an ECy; of about 1.05 nM or less, an ECy,
of about 1.12 nM or less, and ECy of about 1.19 nM or less, in each cases as measured by IFN~y
production n PBMCs isolated from a huinan donor and treated as described in Exaraple 9.

[6361] In some embodiments, an ARP provided herein has an ECy; of about 9.75 nM or less, an ECy
of about 1.02 nM or less, and ECy of about 1.65 nM or less, in ¢ach cases as measured by IFN-y
production n PBMCs isolated from a huinan donor and treated as described in Exaraple 9.

[#362] In some embodiments, an ABP provided herein binds hTIGIT with a K;, of about 5.24 x 10
M (as determined by ForteBio), ¢cTIGIT with a Kp of about 2.64 x 107 M (as determined by
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ForteBio), hTIGIT with a Kj, of about 5.40 x 16" M (as determined by MSD-SET), and ¢ TIGIT with
a Kp of about 3.20 x 107 M (as determined by MSD-SET), in cach case determined according to the
methods provided in Example 4.

[6363] In some embodiments, an ABP provided herein binds hTIGIT with a Ky, of about 4.57 x 107"
M (as determined by ForteBio), ¢TIGIT with a Kj, of about 1.57 x 10” M (as determined by
ForteBio), hTIGIT with a Kp of about 2.50 x 167" M (as determined by MSD-SET), and ¢ TIGIT with
a Kp of about 2.30 x 107 M (as determined by MSI>-SET), in cach case determined according to the
methods provided in Example 4.

[0364] In some embodiments, an ABP provided herein binds hTIGIT with a K;, of about 3.32 x 107
M (as determined by ForteBio), ¢TIGIT with a Kp of about 8.02 x 107" M (as determined by
ForteBio), hTIGIT with a Kp of about 8.10 x 167 M (as determined by MSD-SET), and ¢ TIGIT with
a Kp of about 3.50 » 107 M (as determined by MSD-SET), mt each case determined according to the
methods provided in Example 4.

[#365] In some ecmbodiments, an ABP provided herein binds hTIGIT with a Ky, of about 2.46 x 167
M (as determined by ForteBio), ¢TIGIT with a Kp of about 3.69 x 107° M (as determined by
ForteBio), hTIGIT with a Kp of about 5.00 x 167 M (as determined by MSD-SET), and ¢ TIGIT with
a Ky of about 1.50 x 107" M (as determined by MSD-5ET), in each case determined according to the
methods provided in Example 4.

[0366] In some embodiments, an ABP provided herein binds hTIGIT with a Ky, of about 1.96 » 107
M (as determined by ForteBio), ¢TIGIT with a Ky of about 8.98 x 107" M (as determined by
ForteBio), hTIGIT with a K, of about 4.90 x 10™* M (as determined by MSD-SET), and ¢ TIGIT with
a Ky of about 4.60 x 16" M (as determined by MSD-SET), in each case determined according to the
methods provided in Example 4.

[0367} In some embodiments, an ABP provided herein binds hTIGIT with a Kp of about 3.11 x 10™
M (as determined by ForteBio) and ¢TIGIT with a Kp of about 1.75 x 10® M (as determined by
ForteBio), in cach case determined according to the methods provided in Example 4.

[#368] In some embodiments, an ABP provided herein binds hTIGIT with a Kp of about 2.54 x 107
M, as determined by ForteBio according to the methods provided in Example 4.

[#369] In some embodiments, an ABP provided herein binds hTIGIT with a Kp, of about 3.13 x 107
M (as determined by ForteBio) and ¢TIGIT with a Kp of about 2.58 x 10 M (as determined by
ForteBio), in each case determined according to the methods provided in Example 4.

[#370} In some embodiments, an ABP provided herein binds hTIGIT with a K;, of about 2.83 x 107
M (as determined by ForteBio) and ¢TIGIT with a Kp of about 9.35 x 107 M (as determined by
ForteBio), in each case determined according to the methods provided in Example 4.

[#371] In some cmbodiments, an ABP provided herein binds hTIGIT with a Kp of about 1.71 » 107
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M (as determined by ForteBio), ¢TIGIT with a K of about 6.55 x 107 M (as determined by
ForteBio), and hTIGIT with a Kp of about 1.10 x 107 M (as determined by MSD-SET), in each case
determined according to the methods provided in Example 4.

[6372] In some embodiments, an ABP provided herein binds hTIGIT with a K;, of about 2.47 x 107
M (as determined by ForteBio), cTIGIT with a K;, of about 8.14 x 107 M (as determined by
ForteBio), and hTIGIT with a Kp of about 1.50 x 107 M (as determined by MSD-8ET), in each case
determined according to the methods provided in Example 4.

[#373] In some embodiments, an ABP provided herein binds hTIGIT with a Kp, of about 2.35 x 107
M (as determined by ForteBio), ¢TIGIT with a Kj, of about 6.57 x 107 M (as determined by
ForteBio), and hTIGIT with a Kp of about 5.60 x 107" M (as determined by MSD-8ET), in each case
determined according to the methods provided in Example 4.

[0374] In some embodiments, an ABP provided herein binds hTIGIT with a Kp, of about 1.44 x 107
M (as determined by ForteBio) and hTIGIT with a Kp, of about 4.60 x 107 M (as determined by
MSD-SET), in each case determined according to the methods provided in Example 4.

[0375] In some embodiments, an ABP provided herein binds hTIGIT with a Ky, of about 1.23 x 107
M (as determined by ForteBio) and hTIGIT with a K;, of about 3.80 x 10™° M (as determined by
MSD-SET), in each case determined according to the methods provided in Example 4.

{6376} Tn some embodiments, an ARP provided herein binds hTIGIT with a Ky of about 5.26 x 107
M (as determined by ForteBio), ¢TIGIT with a Ky of about 7.94 x 10° M (as determined by
ForteBio), and hTIGIT with a K, of about 2.10 x 107 M (as determined by MSD-SET), in each case
determined according to the methods provided in Example 4.

[#377} In some embodiments, an ABP provided hercin binds hTIGIT with a Ky, of about 3.78 x 107
M (as determined by ForteBio), ¢TIGIT with a Kp of about 7.04 x 10° M (as determined by
ForteBio), and hTIGIT with a K, of about 7.00 x 107 M (as determined by MSD-SET), in each case
determined according to the methods provided in Example 4.

[#378] In some embodiments, an ABP provided herein binds hTIGIT with a Kp of about 4.29 x 197
M (as determined by ForteBio), ¢TIGIT with a Kp of about 1.10 x 107 M {(as determined by
ForteBio), and hTIGIT with a K, of about 4.10 x 107 M (as determined by MSD-SET), in each case
determined according to the methods provided in Example 4.

[#379] In some embodiments, an ABP provided hercin binds hTIGIT with a Ky, of about 4.48 x 107
M (as determined by ForteBio) and ¢TIGIT with a Kp of about 7.20 x 10® M (as determined by
ForteBio), in each case determined according to the methods provided in Example 4.

[0380] In some embodimenis, an ABP provided herein binds hTIGIT with a Ky, of about 3.00 x 107
M, as determined by MSD-SET according to the methods provided in Example 4.

[6381] In some embodiments, an ABP provided herein binds hT1GIT with a Ky, of about 8.00 x 10"
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M, as determined by MSD-5ET according to the methods provided in Example 4.

[¢6382] In some embodiuents, an ABP provided herein inhibits binding of PVR to TIGIT with an
1C<; of about 2.2 nM, about 2.3 nM, about 1.6 nM, about 1.9 nM, about 1.7 nM, about 3.2 nM, about
2.6 nM, about 2.9 nM, about 3.3 nM, about 2 oM, about 2.2 nM, aboui 2.1 nM, about 1.8 aM, about
6.4 nM, or about 1 nM. In some embodiments, such IC;; ranges from about 1 nM to about 6.4 oM. In
some embodiments, such IC:; is about 6.4 nM or less. In some embodiments, such ICs;, 1s determined
as described in Example 3.

[8383] In some embodiments, an ABP provided herein inhibits binding of PVRL2 to TIGIT with an
1Cs, of about 1.4 nM, about 1.3 nM, about 1.2 nM, about 1.6 nM, about 2 nM, about 1.2 nM., about
1.1 nM, about 1 nM, about 1.8 nM, about 1.9 nM, about 2 nM, or about 0.8 nM. In some
embodiments, such ICs; ranges from about 0.8 nM to about 2 nM. In some embodiments, such ICs, is
about 2 nM or less. In some embodiments, such 1Csg 1s determined as described in Example 5.

[6384] In somec embodiments, an ABP provided herein inhibits binding of PVR to TIGIT with an
1Cs0 of about 2.2 nM and inhibits binding of PVRL2 to TIGIT with an 1Cs, of about 1.4 nM. In some
embodiments, an ABP provided herein inhibits binding of PVR to TIGIT with an ICsg of about 2.2
nM and inhibits binding of PYRL2 to TIGIT with an 1Cs of about 1.3 nM. In some embodiments, an
ABP provided herein inhibits binding of PVR to TIGIT with an ICsy of about 1.6 nM and inhibits
binding of PVRL2 to TIGIT with an ICs; of about 1.2 nM. In some embodiments, an ABP provided
herein inhibits binding of PVR to TIGIT with an ICs of about 1.9 nM and mhibits binding of PYRL2
to TIGIT with an ICs, of about 1.6 nM. In some embodiments, an ABP provided hercin inhibits
binding of PVR to TIGIT with an ICs of about 1.7 nM and inhibits binding of PYRL2 to TIGIT with
an IC;, of about 1.4 nM. In some embodiments, an ABP provided hercin inhibits binding of PVR 1o
TIGIT with an ICs; of about 3.2 nM and inhibits binding of PVRL2 to TIGIT with an ICs, of about
1.4 oM. In some embodimenis, an ABP provided herein inhibits binding of PVR o TIGIT with an
ICs¢ of about 2.6 nM and inhibits binding of PYRL2 to TIGIT with an ICs, of about 2 nM. In some
embodiments, an ABP provided herein inhibits binding of PVR to TIGIT with an ICs, of about 2.9
nM and inhibits binding of PVRIL2 to TIGIT with an [Cs, of about 1.2 nM. In some embodiments, an
ABP provided herein inhibits binding of PVR to TIGIT with an ICs, of about 1.9 nM and inhibits
binding of PVRL2 to TIGIT with an ICsg of about 1.1 aM. In some embodiments, an ABP provided
herein inhibits binding of PVR to TIGIT with an ICs; of about 3.3 nM and inhibits binding of PVRL2
to TIGIT with an ICs of about § nM. In some embodiments, an ABP provided herein inhibits binding
of PVR to TIGIT with an IC5, of about 2 nM and inhibits binding of PVRL2 to TIGIT with an ICy, of
about 1.2 nM. In some embodiments, an ABP provided herein inhibits binding of PVR to TIGIT with
an ICs of about 1.7 nM and inhibits binding of PVRL?2 to TIGIT with an ICsg of about 1.2 nM. In
some embodiments, an ABP provided herein inhibits binding of PVR to TIGIT with an ICs of about
2.1 oM and mhibits binding of PVRL2 to TIGIT with an ICs, of about 1.8 nM. In some embodiments,
an ABP provided herein inhibits binding of PVR to TIGIT with an 1Cs, of about 2.6 nM and inhibits
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binding of PVRL2 to TIGIT with an ICs; of about 1.6 nM. In some embodiments, an ABP provided
herein inhibits binding of PVR to TIGIT with an ICsg of about 2.2 oM and inhibits binding of PYRL2
to TIGIT with an 1Css of about 1.1 nM. In some embodiments, an ABP provided hercin inhibits
binding of PVR to TIGIT with an 1ICsg of about 2.1 8M and inhibits binding of PYRL2 to TIGIT with
an ICsy of about 1.3 nM. In some embodiments, an ABP provided herein inhibits binding of PVR to
TIGIT with an ICs; of about 2.6 nM and inlubits binding of PVRL2 to TIGIT with an ICs, of about
1.9 8M. In some embodiments, an ABP provided herein inhibits binding of PVR to TIGIT with an
ICs¢ of about 1.8 nM and inhibits binding of PYRL2 to TIGIT with an 1Cs, of about 1.9 nM. In some
embodiments, an ABP provided herein inhibits binding of PVR to TIGIT with an ICs, of about 6.4
nM and inhibits binding of PVRL2 to TIGIT with an 1Cs, of about 2 nM. In some embodiments, an
ABP provided hercin inhibits binding of PVR to TIGIT with an ICs, of abouat 2.3 nM and inhibits
binding of PVRL2 to TIGIT with an ICsy of about 1.9 nM. In some embodiments, an ABP provided
herein inhibits binding of PVR to TIGIT with an ICy, of about 1 nM and inhibits binding of PVRL2 to
TIGIT with an ICs, of about 0.8 nM. In some embodiments, such ICs, is about 2 aM or less. In some

embodinients, such ICsq 1s determined as described in Example 3.

2.6.1.Glycosylation Variants

[6385] In certain embodiments, an ABP provided bercin may be altered to increase, decrease or
climinate the extent to which it is glycosylated. Glvcosylation of polypeptides is typically cither “N-
linked” or “O-linked.”

[0386] “N-linked” glycosylation refers to the attachment of a carbohvdrate moiety to the side chain
of an asparagine residue. The tripeptide sequences asparagine-X-serine and asparagine-X-threonine,
where X 1s any amino acid except proline, are the recognition sequences for enzymatic attachment of
the carbohvdrate moiety to the asparagine side chain. Thus, the presence of cither of these tripeptide
sequences in a polypeptide creates a potential glycosylation site.

{6387} “O-linked” glycosylation refers to the attachment of one of the sugars N-acetylgalactosamine,
galactose, or xvlose to a hydroxyamino acid, most commonly serine or threoming, although 3-
hydroxyproline or 3-hydroxylysine may also be used.

[6388] Addition or deletion of N-linked glycosylation sites to or from an ABP provided herein may
be accomplished by altering the amino acid sequence such that one or more of the above-described
tripeptide sequences is created or removed. Addition or deletion of O-linked glveosylation sites may
be accomplished by addition, deletion, or substitution of on¢ or more serine or threoning residues in or
to (as the case may be) the sequence of an ABP.

{0389] In some embodiments, an ABP provided hercin comprises a glycosylation motif that is
different from a naturally occurring ABP. Any suitable naturally occurring glycosylation motif can be
modified in the ABPs provided herein. The structural and glycosvlation propertics of

immunoglobulins, for example, are known in the art and summarized, {or example, in Schroeder and
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Cavacini, J. Allergy Clin. Immunol., 2010, 125:841-52, incorporated by reference in its entirety .
[6396¢] In some embodiuents, an ABP provided herein comprises an IgGl Fc region with
modification to the oligosaccharide attached to asparagine 297 (Asn 297). Naturally occurring 1gG1
antibodies produced by mammalian cells typically coraprise a branched, biantennary oligosaccharide
that 1s gencrally attached by an N-linkage to Asn 297 of the Cy; domain of the Fc region. See Wright
et al., TIBTECH, 1997, 15:26-32, incorporated by reference in its entirety. The oligosaccharide
attached to Asn 297 may include various carbolvdrates such as mannose, N-acetyl glucosamine
(GlcNAc), galactose, and sialic acid, as well as a fucose attached to a GlcNAc in the “stem” of the
biantennary oligosaccharide structure.

[6391] In some embodiments, the oligosaccharide attached to Asn 297 is modified to create ABPs
having altered ADCC. In some embodiments, the oligosaccharide is altered to improve ADCC. In
some embodiments, the oligosaccharide is altered to reduce ADCC.

[6392] In some aspects, an ABP provided herein comprises an 1gGl domain with reduced fucose
content at position Asn 297 cormapared to a paturally occurring 1gGl domain. Such Fe domains are
known to have improved ADCC. See Shields et al, J. Riol Chem., 2002, 277.26733-26740,
incorporated by reference in its entirety. In some aspects, such ABPs do not comprise any fucose at
position Asn 297. The amount of fucose may be determined using anv suitable method, for example
as described in WO 2008/0775406, incorporated by reference in its entirety.

[#393] In some embodiments, an ABP provided herein coraprises a bisected oligosaccharide, such as
a biantennary oligosaccharide attached to the Fe region of the ABP that is bisected by GleNAc. Such
ABP variants may have reduced focosylation and/or iraproved ADCC function. Examples of such
ABP variants are described, tfor example, in WO 2003/011878; U.S. Pat. No. 6,602,684; and U/.S. Pat.
Pub. No. 2005/¢123546; each of which is incorporated by reference in its entirety .

[8394} Other llustrative glycosylation variants which may be mcorporated into the ABPs provided
herein are described, for example, m U.S. Pat. Pub. Nos. 2003/0157108, 2004/0093621,
2003/0157108, 2003/0115614, 2002/0164328, 2004/0093621, 2004/0132140, 2004/0110704,
2004/6110282, 2004/0109863; International Pat. Pub. Nos. 2000/61739, 2001/29246, 2003/085119,
2003/084570, 2005/035586, 2005/033778, 2005/G53742, 2002/031140; Okazaki et al., /. Mol. Biol.,
2004, 336:1239-1249; and Yamane-Ohnuki et al., Biofech. Bioeng., 2004, 87: 614-622; cach of which
is incorporated by reference 1n its entirety.

[8395} In some embodiments, an ABP provided herein coraprises an Fo region with at least one
galactose residue in the oligosaccharide attached to the Fc region. Such ABP variants may have
mproved CDC function. Examples of such ABP variants are described, for example, in WO
1997/30087, WO 1998/58964, and WO 1999/22764; cach of which his incorporated bv reference in
its entirety.

[#396] Examples of cell lines capable of producing defucosylated ABPs include Lecl3 CHO cells,

which are deficient in protein fucosylation (see Ripka et al., Arch. Biochem. Biophys., 1986, 249:533-
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545; U.S. Pat. Pub. No. 2003/0157108; WO 2004/056312; cach of which is incorperated by reference
in its entirety}, and knockout cell lines, such as alpba-1,6-fucosyltransferase gene or FUTS knockout
CHO cells (see Yamane-Ohnuki et al., Biotech. Biveng., 2004, 87: 614-622; Kanda et al., Biotechnol.
Biveng., 2006, 94:080-688; and WO 2603/0831G7; cach of which is incorporaied by reference i its
entirety).

[6397] In some embodiments, an ABP provided herein is an aglycosylated ABP. An aglycosylated
ABP can be produced using any method known in the art or described herein. In some aspects, an
aglycosylated ABP is produced by modifying the ABP to remove all glycosylation sites. In some
aspects, the glycosylation sites are removed only from the Fc region of the ABP. In some aspects, an
aglycosylated ABP i1s produced by expressing the ABP in an orgamism that is not capable of
glyvcosylation, such as E. coli, or by expressing the ABP 1n a cell{ftee reaction mixture.

[0398] In some embodiments, an ABP provided herein has a constant region with reduced effector
function compared to a native IgG1 antibody. In some embodiments, the affinity of a constant region
of an Fc region of an ABP provided herein for Fe receptor is fess than the affinity of a native 1gG1

constant region for such Fc receptor.

2.7, Fe Region Amino Acid Sequence Variants

{83991 In certain embodiments, an ABP provided herein comprises an Fo region with one of more
amino acid substitutions, insertions, or deletions in comparison to a naturally occurring Fc region. In
some aspects, such substitutions, insertions, or deletions yield ABPs with altered stability,
glycosylation, or other characteristics. [n some aspects, such substitutions, insertions, or deletions
yield aglycosylated ABPs.

[8406] In some aspects, the Fc region of an ABP provided herein is raodified to yield an ABP with
altered affinity for an Fc receptor, or an ABP that is more immunologically inert. In some
embodiments, the ABP variants provided herein possess some, but not all, effector functions. Such
ABPs may be useful, for example, when the half-life of the ABP is important /» vivo, but when certain
effector functions (¢.g., complement activation and ADCC) are unnecessary or deleterious.

{84617 In some embodiments, the Fc region of an ABP provided herein is a human 1gG4 Fe region
comprising one or more of the hinge stabilizing mutations S228P and L233E. See¢ Aalberse et al,,
Immunology, 2602, 165:9-19, incorporated by reference in its entirety. In sorae embodiments, the
Ig(G4 Fe region comprises one or nore of the following mutations; E233P, F234V, and 1.235A. See
Armour et al., Mol Immunol., 2003, 40:385-593, incorporated by reference in its entirety. In some
embodiments, the [gG4 Fo region comprises a deletion at postiton (3236

[8402] I some embodiments, the Fc region of an ABP provided herein is a human {gGl Fc region
comprising oneg or more mutations o reduce Fo receptor binding. In somne aspects, the one or more
mutations are in residues selected from S228 (e.g., S228A), L234 {(e.g., L234A), L235 (c.g.. L235A),
D265 (e.g., D265A), and N297 (e.g., N297A). In some aspects, the ABP comprises a PVA236
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mutation. PYA236 means that the ammo acid sequence ELLG, from amino acid position 233 to 236
of I1gGl or EFLG of 1gG4, is replaced by PVA. See U.S. Pat. No. 9.15G,641, incorporated by
reference in its entirety.

{6483} In some cmbodiuents, the Fo region of an ABP provided hercin is modified as described in
Armour et al., Fur. J. Immunol. | 1999, 29:2613-2624; WO 1999/058572; and/or U.K. Pat. App. No.
98099318; each of which is incorporated by reference 1n its entirety.

[6484] In some cmboduunents, the Fo region of an ABP provided herein ts a human IgG2 Fo region
comprising one or more of mutations A3308S and P331S.

[6485F In some embodiments, the Fc region of an ABP provided herein has an amino acid
substitution at ong or more positions sclected from 238, 265, 269, 270, 297, 327 and 329, See U.S.
Pat. No. 6,737,056, incorporated by reference 1n its entirety. Such Fe matants include Fc mutants with
substitutions at two or more of amino acid positions 265, 269, 270, 297 and 327, including the so-
called “DANA” Fc mutant with substitution of residues 265 and 297 with alanine. See U.S. Pat. No.
7,332,581, incorporated by reference in its entirety. In some embedirments, the ABP coraprises an
alanine at amino acid position 265. In some embodiments, the ABP comprises an alanine at amino
acid position 297.

{0406] In certain embodiments, an ABP provided herein comprises an Fe region with one or more
amino acid substitutions which improve ADCC, such as a substitution at one or more of positions
298, 333, and 334 of the Fc region. 1In some embodiments, an ABP provided herein comprises an Fc
region with one or more amino acid substitutions at positions 239, 332, and 330, as described in Lazar
etal., Proc. Natl. Acad Sci. USA, 2006,103:4005-4010, incorporated by reference in its entirety.
j0407] In some embodiments, an ABP provided herein comprises one or more alterations that
improves or diminishes Clq binding and/or CDC. See U.5. Pat. No. 6,194,551, WO 99/51642; and
Idusogie et al., J. Immunol., 2000, 164:4178-4184; cach of which is incorporaied by reference in its
entirety.

[6488] [n some embodiuents, an ABP provided herein comprises one or more alterations to wcrease
half-life. ABPs with increased half-lives and improved binding to the neonatal Fc receptor (FcRnj are
described, for example, in Fhnton et al., J. Immunol., 2006, 176:346-356; and U.S. Pat. Pub. No.
2005/0014934; cach of which is incorporated by reference in its entirety. Such Fc variants include
those with substitutions at one or more of Fc region residues: 238, 250, 256, 265, 272, 286, 303, 3035,
307,311,312, 314, 317, 340, 356, 360, 362, 376, 378, 380, 382, 413, 424, 428, and 434 of an 1gG.
[8409] In some embodiments, an ABP provided herein comprises one or more Fc region variants as
described in U.S. Pat. Nos. 7,371,826 5,648,260, and 5,624,821, Duncan and Winter, Nature, 1988,

322:738-740; and WO 94/29351; cach of which is incorporated by reference in its entirety.

2.8. Pyroglutamate

{0416} Asis known in the art, both glutamate (E) and glutamine (Q) at the N-termini of recombinant
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proteins can cyclize spontancously to form pyroglutamate (pE) in vitre and in vive. See Liu et al., J.
Bioi. Chem., 2011, 286:11211-11217, incorporated by reference 1n s entirety.

{6411} Tn some embodiments, provided herein are ABPs comprising a polypeptide sequence having a
PE residue at the N-terminal position. In some embodiments, provided herein are ABPs comaprising a
polypeptide sequence v which the N-terminal residue has been converted from  to pE. In some
embodiments. provided herein are ABPs comprising a polypeptide sequence in which the N-terminal
residue has been converted from E to pE.

{0412] In some embodiments, provided herein are ABPs comprising Vg sequences having a pE
residue at the N-terminal position. In some embodiments, provided herein are ABPs comprising a Vi
sequence in which the N-terminal residuc has been converted from (§ to pE. In some embodiments,
provided herein is an ABP comprising a Vy; sequence selected from SEQ ID NOs: 4-24, wherein the
N-terminal 3 residuc has been converied to pE. In some embodiments, provided hercin is a
composition comprising an ABP, wherein the ABP comprises a Vy, sclected from SEQ 1D NQOs: 4-24,
in which at least about 20%, at least about 40%, at least about 6(0°%, at least about 80%, at least about
90%, at least about 953%. or at least about 99% of the N-ternunal residues of such Vi in such
composition have been converted from Q to pE.

{0413] In some embodiments, provided herein are ABPs comprising V. sequences having a pE
residue at the N-terminal position. In some embodiments, provided herein are ABPs comprising a Vi,
sequence 1o which the N-terminal residue has been converted from E to pE. Io some embodiments,
provided herein is an ABP comprising a V. sequence selected from SEQ ID NOs: 25-28, wherein the
N-terminal E residue has been coanverted to pE. Tn some embodiments, provided herein is a
composition comprising an ABP, wherein the ABP comprises a Vi, selected from SEQ 1D NOs: 23-
28, in which at least about 20%, at least about 40%, at least about 60%, at least about 80%, at least
about 90%. at least about 95%, or at least about 99% of the N-terminal residues of such Vi in such
composition have been converted from E to pE.

[0414] In some embodiments, provided herein are ABPs comprising heavy chain sequences having a
pE residue at the N-terminal position. In some embodiments, provided herein are ABPs comprising a
heavy chain sequence in which the N-terminal residue has been converted from Q to pE. In some
embodiments, provided herein is an ABP comprising a heavy chain sequence selected from SEQ D
NQOs: 79, 80, 82, 83, 84, 85, 86, 87, 83, 89, 90, 91, 93, 94, 93,96, 97, 98, 99, 100, 101, 102, 103, 104,
105, 106, 108, 109, 110, 111, 112, 113, 114, 113, 116, 117, 118, 119, 121, 122, 123 or 124, wherein
the N-terminal Q} residue has been converted to pE. In some embodiments, provided herein is a
composition comprising an ABP, wherein the ABP comprises a heavy chain selected from SEQ 1D
NOs: 79, 80, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 93, 94, 93, 96, 97, 98, 99, 100, 101, 102, 103, 104,
103, 106, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 121, 122, 123 or 124, in which
at least about 20%, at least about 40%, at least about 60%, at least about 8G%. at least about 90%, at

least about 95%., or at least about 99% of the N-terminal residues of such heavy chamn in such
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composition have been converted (rom Q to pE.

[6415F In sorae embodiments, provided hercin are ABPs comprising light chain sequences having a
pE residue at the N-terminal position. In some embodiments, provided herein are ABPs comprising a
light chain sequence in which the N-terminal residue has been converted from E to pE. In some
embodiments, provided herein is an ABP comprising a light chain sequence selected from SEQ 1D
NOs: 81, 92, 107 or 120, wherein the N-terminal E residue has been converted to pE. In some
embodiments, provided herein is a coraposition comprising an ABP, wherein the ABP cormaprises a
light chain selected from S5EQ 1D NOs: 81, 92, 197 or 120, in which at least about 20%, at least about
40%. at least about 60%, at least about 80%, at least about 90%, at least about 95%, or at least about
99% of the N-terminal residues of such light chain in such composition have been converted from E

to pE.

2.9. Cysteine Enginecred Antigen-Binding Protein Variants

[0416] In certain embodiments, provided herein are cysteine engineered ABPs, also known as
“thioMAbs,” in which one or more residucs of the ABP are substituted with cysteine residues. In
particular embodiments, the substituted residues occur at solvent accessible sites of the ABP. By
substituting such residues with cysteine, reactive thiol groups are introduced at solvent accessible sites
of the ABP and may be used to conjugate the ABP to other moieties, such as drug moieties or linker-
drug moieties, {or example, to create an immunoconjugate.

[6417] In certain embodiments, any one or more of the following residues may be substituted with
cysteine: V205 of the light chain; A118 of the heavy chain Fc region; and 8400 of the heavy chain Fe
region. Cysteine enginecred ABPs may be generated as described, for example, in U.S. Pat. No.

7.521,541, which is incorporated by reference in its entirety.

2.9. 1. Immunoconjugates
2914 Antigen-Binding Protein-Polvmer Conjugates

[0418] In somec embodiments, an ABP provided herein is derivatized by conjugation with a polymer.
Any suitable polymer may be conjugated to the ABP.

[#419] Tn some embodiments, the polymer is a water soluble polymer. Tllustrative examples of water
soluble polymers include polyethylene glvcol (PEG), copolymers of ¢thylene glycol/propylene glycol,
carboxymethylcelivlose, dexiran, polyvinyl alcohol, polyvinyl pyrrolidone, poly-1,3-dioxolane, poly-
1.3,6-trioxane, cthylene/maleic anhydride copolymer, pelvaminoacids (¢ither homopolymers or
random copolymers), poly(n-vinyl pyrrolidone)-co-polyethylene glycol, propropylene glycol
homopolymers, polypropylene oxide/ethylene oxide co-polymers, polyoxyethylated polyols (e.g.,
glycerol), polyvinyl alcohol, and mixtores thereof. In some aspects, polyethylene glycol

propionaldehyde may be useful for manufacturing purposes due to its stability in water,
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{64207 The polvmer may be of any molecular weight, and may be branched or unbranched. The
pumber of polymers attached to cach ABP may vary, and i more than one polymer is attached, they
may be the same polymer or different polvmers. In general, the number and/or type of polymers used
for derivatization can be determined based on considerations including the particular properties or

functions of the ABP to be improved and the intended use of the ABP.

2.9.1.2. Antigen-Binding Protein-Drug Conjugates

[0421F In some embodiments, the ABPs provided herein are conjugated to one or more therapeutic
agents. Any suitable therapeutic agent may be conjugated to the ABP. Exemplary therapeutic agents
include cytokines, chemokines, and other agents that induce a desired T cell activity, such as OX40L,
4-1BBL, TNF-alpha (as used herein, “TNF), IL-2, TL-15 fusion, CXCL9, CXCLI10, IL-10 trap, 1L-27
frap, and [L-35 trap. Cytokine traps and their use are known in the art and described., for example, in

Economides et al., Nature Medicine, 2003, 9:47-52_ incorporated by reference in ils entirety.
1Y Y Ly

3. Methods of Making TIGIT Antigen-Binding Proteins
3.1. TIGIT Amtigen Preparation

[0422] The TIGIT antigen used for isolation of the ABPs provided herein may be itact TIGIT or a
fragment of TIGIT. The TIGIT antigen may be, for example, in the form of an isolated protein or a
protein expressed on the surface of a cell.

j0423] In some embodiments, the TIGIT antigen is a non-naturally occurring variant of TIGIT, such
as a TIGIT protein having an amino acid sequence or post-translational modification that does not
occur in nature.

[6424] In some embodiments, the TIGIT antigen is truncated by removal of, for example,
intracellular or membrane-spanning sequences, or signal sequences. In some embodiments, the TIGIT

antigen is fused at its C-terminus to a human IgG1 Fc domain or a polyhistidine tag.

3.2, Methods of Making Monoclonal Antibodies

{6425} Monoclonal antibodies may be obtained, for example. using the hybridoma method first
described by Kohler et al., Nature, 1975, 256:495-497 (incorporated by reference in its entirety),
and/or by recombinant DNA methods (see e.g., U.S. Patent No. 4,816,567, incorporated by reference
in its entirety). Monoclonal antibodies may also be obtained, for example, using phage or yeast-based
libraries. See e.g., U.S. Patent Nos. 8,258,082 and &691,730, each of which is incorporated by
reference in its entirety.

[0426] In the hybridoma method, a mouse or other appropriate host animal is immunized to elicit
Iymphocytes that produce or are capable of producing antibodies that will specifically bind to the
protein used for mamunization. Alternatively, Ivaphocytes may be wraunized 7 vifro. Lyraphocytes

arc then fused with mycloma cells using a suitable fusing agent, such as polyethylene glycol. to form
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a hybridoma cell. See Goding J.W.. Monoclonal Antibodies: Principles and Practice 3° ed. (1986)
Academic Press, San Diego, CA, incorporated by reference in ils entirety .

[0427] The hybridoma cells are seeded and grown 1n a suitable culture medium that contains one or
rmore substances that inhibit the growth or survival of the unfused. parestal myeloma cells. For
example, if the parental myeloma cells lack the enzyme hypoxanthine guanine phosphoribosyl
transferase (HGPRT or HPRT). the culture medium for the hybridomas typically will include
hypoxanthine, amisopterin, and thymidine (HAT medium), which substances prevent the growth of
HGPRT-deficient cells.

[#428] Useful myeloma cells are those that fuse efficiently, support stable high-level production of
antibody by the selected antibody-producing cells, and are sensitive media conditions, such as the
presence or absence of HAT medium. Among these, preferred myeloma cell lines are murine
myeloma lines, such as those derived from MOP-21 and MC-11 mouse tumors (available from the
Salk Institute Cell Distribution Center, San Diego, CA), and SP-2 or X63-Ag8&-653 cells (available
from the American Type Culture Collection, Rockville, M), Human myeloma and mouse-human
heteromyeloma cell lines also have been described for the production of human monocional
antibodies. See ¢.g., Kozbor, J. Immunol., 1984, 133:3001, incorporated by reference m its entirety.
[8429] After the identification of hybridoma cells that produce antibodies of the desired specificity,
affinity, and/or biological activity, selected clones may be subcloned by limiting dilation procedures
and grown by standard methods. See Goding, supra. Suitable culture media for this purpose include,
for example, D-MEM or RPMI-1640 medium. In addition, the hybridoma cells may be grown in vivo
as ascites tumors in an animal.

j0430] DNA encoding the monoclonal antibodies may be readily isolated and sequenced using
conventional procedures (¢.g.. by using oligonucleotide probes that are capable of binding specifically
to genes encoding the heavy and light chains of the monoclonal antibedies). Thus, the hybridoma cells
can serve as a useful source of DNA encoding antibodies with the desired properties. Once isolated,
the DNA mayv be placed 1uto expression vectors, which are then transfected into host cells such as
bacteria {e.g., E. cofi), yeast (e.g., Saccharomyces or Pichia sp.), COS cells, Chinese hamster ovary
(CHO) cells, or myeloma cells that do not otherwise produce antibody, to produce the monoclonal

antibodies.

3.3. Methods of Making Chimeric Antibodies

[6431] Hlustrative methods of making chimeric antibodies are described. for example, in U.S. Pat.
No. 4,816,367, and Morrison et al., Proc. Natfl. Acad. Sci. USA, 1984, 81:6851-6855; cach of which is
mcorporated by reference in its entirety. In some embodiments, a chimeric antibody is made by using
recombinant techniques to combine a non-human variable region (2.g.. a variable region derived from
a mouse, raf, hamster, rabbit, or non-human primate, such as a monkey) with a human constant

region.
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3.4. Methods of Making Humanized Antibodies

[8432] Humanized antibodics may be generated by replacing most, or all, of the structural portions of
a non-huran monocional antibody with corresponding human antibody sequences. Consequently, a
hybrid molecule is generated in which only the antigen-specific variable, or CDR, is composed of
non-human sequence. Methods to obtain humanized antibodies include those described in, for
example, Winter and Milstein, Nature, 1991, 349:293-299; Rader et al., Proc. Nat. Acad. Sci. U.SA.,
1998, 95:8910-8915; Stemnberger et al., J. Biol. Chem., 2000, 275:36073-36078; Queen ¢t al., Proc.
Natl. Acad. Sci. USA., 1989, 86:10029-10033; and U.S. Patent Nos. 35.585,089, 5,693,761,

5,693,762, and 6,180,370; each of which is incorporated by reference in its entirety .

3.5. Methods of making Human Antibodies

[6433] Human antibodies can be generated by a variety of technigues known in the art, for example
by using transgenic animals (e.g., humanized mice). See, e.g., Jakobovits et al., Proc. Natl. Acad. Sei.
USA., 1993, 90:2551; Jakobovits et al., Natfure, 1993, 362:255-238; Bruggermann ¢t al., Year in
Immuno., 1993, 7.33; and U.S. Patent Nos. 5,591,669, 5,589,369 and 5,545,807: cach of which is
incorporated by reference i its entirety. Human antibodies can also be derived from phage-display
libraries (see e.g., Hoogenboora ¢t al., J. Mol. Biol., 1991, 227:381-388; Marks et al., .J. Mol Biol.,
1991, 222:381-597; and U.S. Pat. Nos. 5,565,332 and 5,573,905; each of which is incorporated by
reference in its entirety). Human antibodies may also be gencrated by in vifro activated B cells (see
e.g, US. Patent. Nos. 5,567,610 and 5,229,275, cach of which is incorporated bv reference in its
entirety ). Human antibodies may also be derived from yeast-based libraries (see e.g.. U.S. Patent No.

8,691,730, incorporated by reference in its entirety).

3.6. Methods of Making Antibody Fragments

[0434] The antibody fragments provided herein may be made by any suitable method, including the
ilfustrative methods described herein or those known in the art. Suitable methods include recombinant
techniques and proteolytic digestion of whole antibodies. Illustrative methods of making antibody
fragments are described, for example, in Hudson et al., Nat. Aed., 2003, 9:129-134, incorporated by
reference in its entirety. Methods of making scFv antibodics are described, for example, in Plickthun,
m The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and Moore eds., Springer-
Verlag, New York, pp. 269-315 (1994, WO 93/161835; and U.S. Pat. Nos. 3,571,894 and 5,587.438;

cach of which 1s incorporated by reference in its entirety.

3.7. Methods of Making Alternative Scaffolds

[8435] The aliernative scalfolds provided herein may be made by any suitable method, including the
illustrative methods described herein or those known in the art. For example, methods of preparing

Adnectins™ are described in Emanuel et al., mAbs, 2011, 3:38-48, incorporated by reference in its
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entirety. Methods of preparing iMabs are described in U.S. Pat. Pub. No. 2003/0215914, incorporated
by reference in its entirety. Methods of preparing Anticalins” are described in Vogt and Skerra, Chest.
Biochem., 2004, 5:191-199, incorporated by reference in its entirety. Methods of preparing Kunitz
domains arc described in Wagner ct al., Biochem. & Biophys. Res. Comm., 1992, 186:118-1145,
incorporated by reference in its entirety. Methods of preparing thioredoxin peptide aptamers arc
provided in Gever and Brent, AMeth. Enzymol | 2000, 328:171-208, incorporated by reference 1n its
entirety. Methods of preparing Affibodies are provided in Fernandez, Curr. Opinion in Biotech., 20604,
15:364-373, incorporated by reference in its entirety. Methods of preparing DARPins are provided in
Zahnd et al.. /. Mol Biol., 2007, 369:1015-1028, wncorporated by reference in its entirety. Methods of
preparing Affilins are provided in Ebersbach et al., J. Mol Biol, 2007, 372:172-185, incorporated by
reference in its entirety. Methods of preparing Tetrancctins are provided in Graversen et al., J. Biol.
Chem., 2000, 275:37390-37396, incorporated by reference in its entirety. Methods of preparing
Avimers are provided in Silverman et al., Nafure Biotech., 2005, 23:1556-1561, incorporated by
reference in its entirety. Methods of preparing Fynomers are provided in Silacci et al., J. Biel Chem.,
2014, 289:14392-14398, incorporated by reference in its entirety.

[6436] Further information on alternative scaflolds is provided in Binz et al., Nat. Bistechnol., 2005
23:1257-1268; and Skerra, Current Opin. in Biotech., 2007 18:295-304, each of which is incorporated

by reference in its entirety.

3.8. Methods of Making Multispecific ABPs

{04371 The multispecific ABPs provided herein may be made by any suitable method, including the
illustrative methods described herein or those known in the art. Methods of making common light
chain antibodies are described in Merchant et al., Nature Biotechnol. | 1998, 16:677-681, incorporated
by reference in its entirety. Methods of making tetravalent bispecific antibodies are described in
Coloma and Morrison, Nature Biotechnol, 1997, 15:1539-163, incorporated by reference in its
entirety. Methods of making hybrid immunoglobulins are described in Milstein and Cuello, Natiire,
1983, 305:537-540; and Staerz and Bevan, Proc. Natl Acad. Sci. USA, 1986, 83:14533-1457; each of
which is incorporated by reference i its eatircty. Methods of making immunoglobulins with koobs-
into-holes modification are described in U.S. Pat. No. 5,731,168, incorporated by reference n its
entirety. Methods of making immusoglobulins with electrostatic modifications are provided in WO
2009/689004, incorporated by reference in its entirety. Methods of making bispecific single chain
antibodies are described in Traunecker et al., FMBQO J., 1991, 10:3655-3659; and Gruber ¢t al., J.
Immunol., 1994, 152:5368-5374; each of which is incorporated by reference in its eniirety. Methods
of making single-chain antibodies, whose linker length may be varied, are described in U.S. Pat. Nos.
4,946,778 and 3,132,405, each of which is incorporated by reference in its entirety. Methods of
making diabodies are described in Hollinger ¢t al., Proc. Natl. Acad Sci. US4, 1993, 90:6444-6448,

mcorporated by reference in its entirety. Methods of making triabodies and tetrabodies are described
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in Todorovska et al., J. Immunol. Methods, 2001, 248:47-66, incorporated by reference in its entirety.
Methods of making trispecific F(ab)3 derivatives are described in Tutt et al. J. Jmmunol, 1991,
147:60-69, incorporated by reference in its entirety. Methods of making cross-linked antibodies are
described in U.S. Patent No. 4,676 980, Brennan et al., Science, 1985, 229:81-83; Staerz, et al.
Natre, 1985, 314:628-631; and EP 0453082; each of which is incorporated by reference in its
entirety. Methods of making antigen-binding domains assembled by leucine zippers are described in
Kostelny et al., J. Immuncl. 1992, 148:1547-1333, incorporated by reference in its entirety. Methods
of making ABPs via the DNL approach are described in U.S. Pat. Nos. 7,521,056; 7,550,143;
7.534.866; and 7,527,787, cach of which is incorporated by reference in its entirety. Methods of
making hybrids of antibody and non-antibedy molecules are described in WO 93/08829, incorporated
by reference in its entirety, for examples of such ABPs. Methods of making DAY antibodies are
described in U.S. Pat. Pub. No. 2008/0069820, incorporated by reference in its entirety. Methods of
making ABPs via reduction and oxidation are described in Carlring et al., PLoS One, 2011, 6:¢22533,
incorporated by reference in its entirety. Methods of making DVD-Igs™ are described in U.S. Pat.

™ 3
are described

No. 7,612,181, incorporated by reference in its entirety. Methods of making DARTSs
in Moore et al., Blood, 2011, 117:454-451, incorporated by reference in its entirety. Methods of
making DuoBodies” are described in Labrijn et al., Proc. Natl. Acad. Sci. US4, 2013, 110:5145-5150;
Gramer et al., mAbs, 2013, 5:962-972; and Labrijn ¢t al., Nature Profocols, 2014, 9:2450-2463; cach
of which is incorporated by reference in s entirety. Methods of razking aniibodies comprising scFvs
fused to the C-terminus of the Cy; from an lgG are described in Coloma and Morrison, Nafure
Biotechnol., 1997, 15:159-163, incorporated by reference in its entirety. Methods of making
antibedies in which a Fab molecule is attached to the constant region of an smmunoglobulin are
described in Miler et al., J. Immunol., 2003, 170:4854-4861, incorporated by reference in its entirety.
Metbods of making CovX-Bodies are described in Doppalapudi et al., Proc. Nail. Acad Sci. USA,
2010, 107:22611-22616, incorporated by reference in its entirety. Methods of making Fcab antibodics
are described in Wozniak-Knopp et al., Profein Fng Des. Sel, 2010, 23:289-297, mcorporated by
reference in its entirety. Methods of making TandAb” antibodies are described in Kipriyanov et al., J.
Mol. Biol., 1999, 293:41-36 and Zhulkovsky et al, Blood, 2013, 122:5116, cach of which is
ncorporated by reference in its entirety. Methods of making tandem Fabs are described in WO
2015/103072, incorporated by reference in its entirety. Methods of making Zybodies™ are described

in LaFleur et al., mdbs, 2013, 5:208-218, incorporated by reference in its entirety.

3.9, Methods of Making Variants

j0438] In some embodiments, an ABP provided herein is an affinity matured variant of a parent
ABP, which may be generated. for example, using phage display-based affinity maturation
techniques. Briefly, one or more CDR residues may be mutated and the variant ABPs, or portions

thereof, displaved on phage and screened for affinity. Such alterations may be made in CDR

77



WO 2017/059095 PCT/US2016/054484

“hotspots,” or residucs encoded by codons that undergo mutation at high frequency during the somatic
maturation process (see Chowdhury, Mefhods Mol Biol., 2008, 207:179-196, incorporated by
reference in its entirety), and/or residues that contact the antigen.

{0439] Any suitable method can be used to introduce variability iato a polynucleotide sequence(s)
encoding an ABP, including error-prone PCR, chain shuffling, and oligonucleotide-directed
mutagenesis such as trinucleotide-directed mutagenesis (TRIM). In some aspects, several CDR
residues (e.g., 4-0 residues at a time) are randomized. CDR residues involved in antigen binding may
be specifically identified, for example, using alanine scanning mutagenesis or modeling. CDR-H3 and
CDR-L3 in particelar are often targeted for mutation.

{0440] The introduction of diversity into the variable regions and/or CDRs can be used to produce a
secondary library. The secondary library is then screened to identify ABP variants with improved
affinity. Affinity maturation by constructing and reselecting fromm secondary libraries has been
described, for example, in Hoogenboom et al.. Methods in Molecuiar Biology, 2001, 178:1-37,

meorporated by reference i iis endirety.

3.160. Vectors, Host Cells, and Recombinant Methods

j0441] Also provided are isolated nucleic acids encoding TIGIT ABPs, vectors comprising the
nucleic acids, and host cells comprising the vectors and nucleic acids, as well as recombinant
techniques for the production of the ABPs.

{0442} For recombinant production of an ABP, the nucleic acid(s) encoding it may be isolated and
inserted into a replicable vector for further cloning (i.¢., amplitication of the DNA) or expression. In
some aspects, the nucleic acid may be produced by homologous recombination, for example as
described in U.S. Patent No. 5,204,244, incorporated by reference in its entirety.

j0443] Many different vectors are known in the art. The vector components generally include one or
more of the following: a signal sequence, an origin of replication. one or more marker genes, an
enhancer e¢lement, a promoter, and a transcription termination sequence, for example as described in
U.S. Patent No. 5,534,613, incorporated by reference in its entirety .

{6444} [Hlustrative examples of suitable host cells are provided below. These host cells are not meant
{0 be limiting, and any suitable host cell may be used to produce the ABPs provided herem.

{0445] Suitable host cells include any prokaryotic (e.g., bacterial), lower eukaryotic (e.g., yeast), or
higher cukarvotic (¢.g., mammalian) cells. Suitable prokarvotes include eubacteria, such as Gram-
negative or Gram-positive organisms, for example, Enterobacteriaceae such as Escherichia (E. coli),
Enterobacter, Erwinia, Klebsieila, Proteus, Saimonella (S. tvphimurium), Serratia (S. marcescans),
Shigella, Bacilli (B. subtilis and B. licheniformis), Pseudomonas (P. aeruginosa), and Strepiomyces.
One useful F. coii cloning host is . cofi 294, although other strains such as #. coli B, F. coli X1776,
and £. coli W3110 are also suitable.

0446} In addition to prokaryotes, cukaryotic microbes such as filamentous fungi or yeast are also
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suitable cloning or expression hosts for TIGIT ABP -encoding vectors. Saccharomyces cerevisive, or
common baker’s yeast, is a commonly used lower eukarvotic host microorganism. However, a
number of other genera, species, and strains are available and useful, such as Schizosaccharomyces
pombe, Kiluweromyces (K. lactis, K fragilis, K bulgaricus K wickeramii, K waltii, K
drosophilarum, K. thermotolerans, and K. marxianus), Yarrowia, Pichia pastoris, Candida (C.
athicans), Trichoderma reesia, Neurospora crassa, Schwanniomyces (S. occidentalis), and
filamentous fungi such as, for example Penicillium, Tolvpociadium, and Aspergiilus (4. niduians and
A. niger).

[6447F Usefl manumalian host cells mclade COS-7 cells, HEK293 cells; baby haraster kidney
(BHK) cells; Chinese hamster ovary (CHO); mouse sertoli cells; African green monkey kidney cells
(VERO-76), and the like.

[0448] The host cells used to produce the TIGIT ABP of this invention mayv be cultured in a variety
of media. Commercially available media such as, for example, Ham’s FI10, Minimal Essential
Medium (MEM), RPMI-1640, and Dulbecco’s Modified Eagle’s Medium (DMEM) are suitable for
culturing the host cells. In addition, any of the media described in Ham ¢t al., Meth. Enz., 1979, 58:44;
Barnes et al., Anal Biochem., 1980, 102:255; and U.S. Patent Nos. 4,767,704, 4,637 866, 4,927,762,
4,560,655, and 5,122.469; or WO 90/03430 and WO 87/00195 may be used. Each of the foregoing
references is incorporated by reference in ifs entirety .

[8445F Any of these media may be supplernented as necessary with bormoses and/or other growth
factors (such as insulin, transferrin, or epidermal growth factor), salts {such as sodium chloride,
calcium, magnesium, and pbosphate). buffers (such as HEPES), nucleotides (such as adenosine and
thymidine), antibiotics, frace clements (defined as imorganic compounds usually present at final
concentrations in the micromolar range), and glucose or an equivalent energy source. Any other
necessary supplements may also be included at appropriate concentrations that would be known to
those skilled in the art.

[6458] The culhure conditions, such as temperatore, pH, and the like, are those previously used with
the host cell selected for expression, and will be apparent to the ordinanily skilled artisan.

{04317 When using recombinant techniques, the ABP can be produced intracellularly, in the
periplasmic space, or directly secreted into the medium. If the ABP is produced intracellularly, as a
first step, the particulate debris, either host cells or lysed fragments, is removed, for example, by
centrifugation or ultrafiltration. For example, Carter et al. (Bio/Technology, 1992, 10:163-167,
incorporated by reference in its entirety) describes a procedure for isolating ABPs which are secreted
{0 the periplasmic space of K. coli. Briefly, cell paste 1s thawed in the presence of sodium acetate (pH
32.3), EDTA, and phenylmethvlsulfonylfluoride (PMSF) over about 30 min. Cell debris can be
removed by centrifugation.

[¢452F 1n sorae embodiments, the ABP is preduced i a cell-free systern. In some aspects, the cell-

free system 1s an ir vifro transcription and translation system as described in Yin et al., mAbs, 2012,
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4:217-225, incorporated by reference in its entirety. In some aspects. the cell-free system utilizes a
cell-free extract from a eukaryotic cell or from a prokaryotic cell. In sone aspects, the prokarvotic cell
is F. coli. Cell-free expression of the ABP may be useful, for example, where the ABP accumulates in
a cell as an insoluble aggregate, or where yields from periplasmic expression are low,

[8453] Where the ABP is secreted into the medium, supernatants from such expression systems are
generally first concentrated using a commercially available protein concentration filter, for example,
an Amicon”™ or Millipore® Pellcon® ultrafiltration unit. A protease inhibitor such as PMSF may be
included in any of the foregoing steps to inhibit proteolysis and antibiotics may be included to prevent
the growth of advenditious contaminanis.

{0434} The ABP composition prepared from the cells can be purified using, for example,
hydroxylapatite chromatography, gel electrophoresis, dialysis, and affinity chromatography, with
affinity chromatography being a particularly useful purification technique. The suitability of protein A
as an affinity ligand depends on the species and isotype of any immunoglobulin F¢ domain that is
present in the ABP. Protein A can be used to purify ABPs that comprise human v1, v2, or y4 heavy
chains (Lindmark et al., J. Immunol. Meth., 1983, 62:1-13, ncorporated by reference in its entirety).
Protein G is useful for all mouse isotypes and for human v3 (Guss et al., FMBQO J., 1986, 5:1567-
1573, incorporated by reference in its entirety).

[8455] The matrix to which the affinity ligand is attached 1s most often agarose, but other matrices
are available. Mechanically stable matrices such as controlled pore glass or
poly(styrenedivinyl)benzene allow for faster flow rates and shorter processing times than can be
achieved with agarose. Where the ABP comprises a Cyy3 domain, the BakerBond ABX"™ resin is useful
for purification.

[6456] Other techniques for protein purification, such as fractionation on an ion-exchange column,
ethanol precipitation, Reverse Phase HPLC, chromatography on silica, chromatography on heparin
Sepharose®, chromatofocusing, SDS-PAGE, and ammonium sulfate precipitation are also available,
and can be applied by one of skill in the art.

{0457} Following any preliminary purification step(s), the mixture comprising the ABP of interest
and contaminants may be subjected to low pH hydrophobic interaction chromatography using an
clution buffer at a pH between about 2.5 to about 4.5, generally performed at low salt concentrations

{e.g., from about O to about 0.25 M salt).

4. Assays

[8438] A variety of assays known 1a the art may be vsed to idendify and characierize the TIGIT ABPs

provided herein.

4.1. Binding, Competition, and Epitope Mapping Assays

[6455F Specific antigen-binding activity of the ABPs provided hercin may be evaluated by any
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suitable method. including using SPR, BLI, RIA and MSD-SET, as described elsewhere in this
disclosure. Additionally, antigen-binding activity may be evaluated by ELISA assays and Western
blot assays.

64687 Assays for raeasuring corapetition between two ABPs, or an ABP and another molecule (e.g.,
one or more ligands of TIGIT) are described elsewhere in this disclosure and, for example, in Harlow
and Lane, Antibodies: A Laboratory Manual ch.14, 1988, Cold Spring Harbor Laboratory, Cold
spring Harbor, N.Y, incorporated by reference in its entirety.

[8461] Assays for mapping the epitopes to which the ABPs provided herein bind are described, for
exaraple, in Morris “Epitope Mapping Protocols,” in Meihods in Molecular Biology vol. 66, 1996,
Humana Press, Totowa, N.J., incorporated by reference in its entirety. In some embodiments, the
epitope is determined by peptide competition. In some embodiments, the epitope is determined by

mass spectrometry. In some embodiments, the epitope is deternmined by cryvstallography.

4.2, TIGIT Antagonism Assays

[6462] In some embodiments, the ABPs provided herein are screened to identify or characterize
ABPs with antagonistic activity against TIGIT. Any suitable assay may be used to identify or
characterize such ABPs. In some aspects, the assay measures the amount of a cytokine secreted by an
effector T cell after contacting the effector T cell with an ABP provided herein. In some aspects, the
cytoking is selected from [L-2, IL-6, LT-g, TNF, GM-CSF, IFNv, and combinations thereof. In some
aspects. the cytoking is sclected from sCD40L, VEGF, TGF-o, RANTES, PDGF-AB/BB, PDGF-AA,
MIP-1B, MIP-1a, MDC (CCL22), MCP-3, MCP-1, IP-10, 1L-17A, 1L-2Ra, 1L-15, 1L-13, [L-12 (p70),
IL-12 {p4ty, IL-10, IL-9, L8, IL-7, IL-5, 1L-4, IL-3, [L-2, IL-2Ra, [L-1RA, IL-1f, [L-l1¢, [FNy,
IFNg2, GRO, GM-CSF, G-CSF, fractalkine, Flt-3 ligand, FGF-2, eotaxin, EGF, and combinations
thereof.

[6463F In some embodiments, the effector cells are co-stimulated with an agonist of CD3, to promote
the secretion of cytokines by the effector cell. In some aspects, the CD3 agonist i1s provided at a
submaximal level.

[6464] In some aspects, such assays may wmeasure the proliferation of an effector T cell after
contacting the effector T cell with an ABP provided herein. In some aspects, proliferation of the
effecior T cell is measured by dilution of a dye (e.g., carboxyfluorescein diacetate succinimidyl ester,
CFSE), by tritiated thynudine uptake, by luminescent cell viability assavs, or by other assays known
in the art.

[8465] In some aspects, such assays may measure the differentiation, cytokine production, viability
(e.g., survival), proliferation, or suppressive activity of a regulatory T cell after contacting the
regulatory T cell with an ABP provided herein.

[0466] In some aspects, such assays may measure the cytotoxic activity of an NK cell after

contacting the NK cell with an ABP provided herein. In some aspects, the cytotoxic activity of the NK
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cell is measured using a cytoloxicity assay that quantifics NK-mediated killing of target cells (e.g., a
K562 cell line). See Jang ct al., Ann. Clin. Lab. Sci., 2012, 42:42-49, incorporated by reference in its
entirety.

{6467} In some aspects, such assays may raeasure the aracunt of granzyrae B. 1o some aspecis, such

assays may measure the amount of perforin.

4.3. Assays for Effector Functions

[0468] Effector function following treatment with the ABPs provided herein may be evaluated using
a variety of in vifro and in vivo assays known in the art, including those described in Ravetch and
Kinet, Annu. Rev. Immurnol., 1991, 9:457-492; U.S. Pat. Nos. 5,500,362, 5,821,337; Hellstrom et al.,
Proc. Nat'l Acad. Sci. USA, 1986, 83:7059-7063; Hellstrom et al., Proc. Nat'l Acad. Sci. U754, 19835,
82:1499-1502; Bruggemann et al., J. Fxp. Med, 1987, 166:1351-1361; Clvnes et al., Proc. Nat’l
Acad. Sci. USA, 1998, 95:652-656; WO 2006/029879. WO 2005/100402; Gazzano-Santoro et al., J.
Immunol. Methods, 1996, 202:163-171; Cragg ct al., Blood, 2003, 101:1045-1052; Cragg et al. Binod,
2004, 103:2738-2743; and Petkova et al., fnt’l. Immunol., 2006, 18:1759-1769: each of which is

incorporated by reference in iis endirety.

5. Pharmaceutical Compositions

{8469] The ABPs provided herein can be formulated in any appropriate pharmaceutical composition
and administered by any suitable route of administration. Suitable routes of administration include,
but are not limited to, the intraarterial, intradermal, intramuscular, intraperitoneal, infravenous, nasal,
parenteral, pulmonary, and subcutancous rowtes.

{0470} The pharmaceutical composition may comprise one or more phanmaceutical excipients. Any
suilable pharmaceutical excipient may be used, and one of ordinary skill in the art is capable of
selecting suitable pharmaceutical excipients. Accordingly, the pharmaceutical excipients provided
below are mtended to be illustrative, and not limiting. Additional pharmaceutical excipients include,
for exaraple, those described in the Handbook of Pharmaceutical Excipients, Rowe et al. (Eds.) 6th
Ed. (2009), incorporated by reference in its entirety.

{6471} In some embodiments, the pharmaceutical composition comprises an anti-foaming agent. Any
suitable anti-foaming agent may be used. In some aspects, the anti-feaming agent is selected from an
alcohol, an ¢ther, an oil, a wax, a silicong, a surfactant, and combinations thercofl. In some aspects, the
anti-foaming agent is selected frony a mineral od, a vegetable oil, ethylene bis stearamide, a paraffin
wax, an ester wax, a fatty alcohol wax, a long chain fatty alcohol, a fatty acid soap, a fatty acid ester, a
silicon glycol, a fluorosilicone, a polycthylene glycol-polypropvlene glycol copolymer,
polydimethylsiloxane-silicon dioxide, ether, octvl alcohol, capryl alcohol, sorbitan trioleate, cthyl
alcohol, 2-ethyl-hexanol, dimethicone, oleyl alcohol, simethicone, and combinations thereof.

[6472F In some erabodiments, the pharmaceutical comaposition coraprises a cosclvent. Illustrative
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examples of cosolvents include cthanol, poly(ethylene) glycol, butvlene glycol, dimethylacetamide,
glycerin, propylene glycol, and cornbinations thercof,

[0473] In some embodiments, the pharmaceutical composition comprises a buffer. [llustrative
examples of buffers include acetate, borate, carbonate, lactate, malate, phosphate, citrate, hydroxide,
diethanolamine, monocthanolamine, glycine, methionine, guar gum, monosodium glutamate, and
combinations thereof.

{6474} In some emboduneunts, the pharmaceutical composition coraprises a carrier o filler.
Mlustrative examples of carriers or fillers include lactose, maltodextrin, mannitol, sorbitol, chitosan,
stearic acid, xanthan gum, guar gum, and combinations thereof,

[0475] In some embodiments, the pharmaceutical composition comprises a surfactant. [Hustrative
examples of surfactants include d-alpha tocopherol, benzalkonium chloride, benzethonium chloride,
cetrimide, cetylpyridinium chloride, docusate sodium, glveeryl behenate, glyceryl monooleate, lauric
acid, macrogol 135 hydroxystearate, myristyl alcohol, phospholipids, polyoxyethylene alkyl cthers,
polyoxyethyvlene sorbitan faitv acid esters, polyoxyethylene stearates, polyoxylglvcerides, sodium
lauryl sulfate, sorbitan esters, vitamin E polyethylene{glycol) succinate, and combinations thereof.
[0476] In some embodiments, the pharmaccutical composition comprises an anti-caking agent.
[Hustrative examples of anti-caking agents include calcium phosphate (tribasic), hydroxyvmethyl
cellulose, hydroxypropyl cellulose, magnesinm oxide, and combinations thereof.

[6477F Other excipients that may be used with the pharmaceutical compositions include, for
example, albumin, antioxidants, antibacterial agents, antifungal agents, bioabsorbable polymers,
chelating agents, conirolled release agents, diluents, dispersing agents, dissolution enhancers,
emulsifving agents, gelling agents, ointment bases, penetration enhancers, preservatives, solubilizing
agents, solvents, stabilizing agents, sugars, and combinations thercof. Specific examples of each of
these agents are described, for example, in the Handboolk of Pharmaceutical Excipients, Rowe et al.
(Eds.) oth Ed. (2009), The Pharmaceutical Press, incorporated by reference in its entirety.

[6478] [n some embodiments, the pharmaceutical composition coraprises a solvent. In some aspecis,
the solvent is saline solution, such as a sterile i1sotonic saline solution or dextrose solution. In some
aspects, the solvent is water for injection.

{0479} In sorae embodiments, the pharmaceutical compositions are in a particulate form, such as a
microparticle or a nanoparticle. Micropatticles and nanoparticles may be formed from any suitable
material, such as a polymer or a lipid. In some aspects, the mucroparticles or nanoparticles are
micelles, liposomes, or polymersomes.

[0480F Further provided herein are anhydrous pharmaceutical compositions and dosage forms
comprising an ABP, since water can facilitate the degradation of some ABPs.

{0481} Ashydrous pharmaceutical compositions and dosage forms provided herein can be prepared
using anbvdrous or low moisture contaiming 1ngredients and low raoisture or low humidity conditions.

Pharmaceutical compositions and dosage forms that comprise lactose and at least one active
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ingredient that comprises a primary or secondary amine can be anhydrous if substantial contact with
moisture and/or huemidity during masufacturing, packaging, and/or storage is expected.

{0482] An anhydrous pharmaceutical composition should be prepared and stored such that its
anhydrous nature 1s maintamed. Accordingly, ashydrous compositions can be packaged using
materials known to prevent exposure to water such that they can be mcluded in suitable formulary
kits. Examples of suitable packaging include, but are not limited to, hermetically sealed foils, plastics,

unit dose containers (e.g., vials), blister packs, and strip packs.

5.1, Parenteral Dosage Forms

[0483] In certain embodiments, the ABPs provided herein are formulated as parenteral dosage forms.
Parenieral dosage forms can be administered to subjects by various routes inclading, but not limited
{0, subcutanecous, intravenous (including infusions and belus imections), intramuscular, and
intraarterial. Because their administration typically bypasses subjects’ natural defenses against
contaminants, parenteral dosage forms are typically, sterile or capable of being sterilized prior to
administration to a subject. Examples of parenteral dosage forms include, but are not limited to,
solutions ready for injection, dry {e.g., lyophilized) products ready to be dissolved or suspended in a
pharmaceutically acceptable vehicle for mjection, suspensions ready for injection, and emulsions.
{484} Suitablc vehicles that can be used o provide parenteral dosage forras are well knowas to those
skilled in the art. Examples include, but are not limited to: Water for Injection USP; aqueous vehicles
such as, but not limited to, Sodium Chloride Imjection, Ringer’s Imjection, Dextrose Injection,
Dextrose and Sodium Chloride Injection, and Lactated Ringer’s Injection; water miscible vehicles
such as, but not limited to, ethyl alcohol, polyethylene glveol, and polypropylene glycol; and non-
aqueous vehicles such as, but not limited to, corn oil, cottonseed oil, peanut cil, sesame oil, cthyl
oleate, isopropyl myristate, and benzyl benzoate.

{0485F Excipients that increase the solubility of one or more of the ABPs disclosed herein can also be
ingorporated into the parenteral dosage forms.

[0486] In some cmbodiments, the parenteral dosage form is lyophilized. Exemplary lyophilized
forinulations are described, for example, in U.S. Pat. Nos. 6,267,958 and 6,171,586, and WO

2006/044908; each of which is incorporated by reference 1n its entirety.

6. Dosage and Unit Dosage Forms

{84877 In bureas therapeuntics, the doctor will determine the posology which he considers most
appropriate according to a preventive or curative treatment and according to the age, weight,
condition and other (actors speciflic to the subject to be treated.

{0488} In certain embodiments, a composition provided herein is a pharmaceutical composition or a
single unit dosage form. Pharmaceutical compositions and single unit dosage forms provided hercin

comprise a prophylaciically or therapeutically effective amount of one or more prophylactic or
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therapeutic ABPs.

[¢485F The amount of the ABP or composition which will be effective 1o the prevention or treatinent
of a disorder or one or more symptoms thereof will vary with the nature and severity of the disease or
condition, and the route by which the ABP is administered. The frequency and dosage will also vary
according to factors specific for cach subject depending on the specific therapy (e.g., therapeutic or
prophylactic agents) administered, the severity of the disorder, disease, or condition, the route of
administration, as well as age, bodv, weight, response, and the past medical history of the subject.
Effective doses may be extrapolated from dose-response curves derived from in vifro or animal model
test systems.

[0490] In certain embodiments, exemplary doses of a composition include milligram or microgram
amounts of the ABP per kilogram of subject or sample weight {e.g., about 10 micrograms per
kilogram to about 50 milligrams per kilogram, about 100 micrograms per kilogram to about 25
milligrams per kilogram, or about 100 microgram per kilogram to about 10 milligrams per kilogram).
In certain erabodiment, the dosage of the ABP provided herein, based on weight of the ABP,
administered to prevent, treat, manage, or ameliorate a disorder, or one or more symptoms thereof in a
subject 1s 0.1 mg/kg, | mg/kg, 2 me/kg, 3 mg/ke, 4 mg/kg, 3 mg/kg, 6 mgkg, 10 mg/kg, or 15 mg/ke
or more of a subject’s body weight. Tt may be necessary to use dosages of the ABP outside the ranges
disclosed herein in some cases, as will be apparent to those of ordinary skill in the art. Furthermore, 1t
is noted that the clinician or treating physician will know how and when to interrupt, adjust, or
terminate therapy in conjunction with subject response.

[8491} Different therapeutically effeciive amounts may be applicable for different discases and
conditions, as will be readily known by those of ordinary skill in the art. Similarly, amounts sufficient
to preven{, manage, (reat or amcliorate such disorders, but insufficient to cause, or sufficient to
reduce, adverse effects associated with the ABPs provided herein are also encompassed by the dosage
amounts and dose¢ frequency schedules provided heremn. Further, when a subject is administered
multiple dosages of a composition provided herein, not all of the dosages need be the same. For
example, the dosage administered to the subject may be increased to improve the prophylactic or
therapeutic effect of the composition or it may be decreased to reduce one or more side effects that a
particular subject is experiencing.

[6492] In certain embodiments, treatment or prevention can be mitiated with one or more loading
doses of an ABP or composition provided berein followed by one or more maintenance doses.

[6493] In certain embodiments, a dose of an ABP or composition provided herein can be
administered (o achieve a steady-state concentration of the ABP in blood or serum of the subject. The
stcady-state conceniration can be determined by measurement according to techniques available to
those of skill or can be based on the physical characteristics of the subject such as height, weight and
age.

[0494] In certain embodiments, administration of the same composition may be repeated and the
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administrations may be separated by at least 1 day, 2 days, 3 days, 5 days, 10 days, 15 days, 30 days,
45 days, 2 months, 75 days, 3 months, or 6 months.

[0495] As discussed in more detail elsewhere in this disclosure, an ABP provided herein may
optionally be administered with one or more additional agents useful o prevent or treat a disease or
disorder. The effective amount of such additional agents may depend on the amount of ABP present
in the formulation, the type of disorder or treatment, and the other factors known in the art or

described herein.

7. Therapeutic Applications

{6496} For therapeutic applications, the ABPs of the invention are administered to a mammal,
generally a human, in a pharmaceutically acceptable dosage form such as those known in the art and
those discussed above. For example, the ABPs of the invention may be administered to a human
intravenously as a bolus or by continuous mfusion over a period of time, by intramuscular,
infraperitoneal, intra-cercbrospinal, subcutancous, intra-articular, intrasynovial, intrathecal, or
intratumoral routes. The ABPs also are suvitably administered by peritumoral, intralesional, or
perilesional routes, to exert local as well as systemic therapeutic effects. The intraperitoneal route may
be particularly usefuld, for example, in the treatment of ovarian tumors.

{6497 The ABPs provided herein mav be useful for the treatraent of any discase or condition
involving TIGIT. In some embodiments, the disease or condition is a disease or condition that can
benefit from treatment with an anti-TIGIT ABP. In some embodiments, the disease or condition is a
tumor. In some embodiments, the disease or condition is a cell proliferative disorder. In some
embodiments, the discase or condition 1s a cancer. In some embodiments, the discase or condition 1s a
viral infection.

j0498] In some embodiments, the ABPs provided herein are provided for use as a medicament. In
some embodiments, the ABPs provided herein are provided for use in the manufacture or preparation
of a medicament. In some embodiments, the medicament 1s for the treatinent of a diseasc or condition
that can benefit from an anti-TIGIT ABP. In some embodiments, the disease or condition is a tumor.
In some embodiments, the disease or condition is a cell proliferative disorder. In some embodiments,
the disease or condition is a cancer. In some embodiments, the disease or condition is a viral infection.
{84991 In some erabodiments, provided berein is a method of treating a discase or condition in a
subject in need thercof by administering an effective amount of an ABP provided hercin to the
subject. In some aspects, the disease or condition is a cancer. In some aspects, the disease or condition
is a viral infection.

{0508] Any suitable cancer may be treated with the ABPs provided herein. llustrative suitable
cancers include, for example, acute lvmphoblastic leukemia (ALL), acute myeloid leukemia (AML),
adrenocortical carcinoma, anal cancer, appendix cancer, astrocytoma, basal cell carcinoma, brain

tumor, bile duct cancer, bladder cancer, bone cancer, breast cancer, bronchial tumor, carcinoma of

86



WO 2017/059095 PCT/US2016/054484

unknown primary origin, cardiac tumor, cervical cancer, chordoma, colon cancer, colorectal cancer,
craniopbaryngioma, ductal carcinoma, embryonal tumor, endometrial cancer, ependymomna,
esophageal cancer, esthesioneuroblastoma, fibrous histiocytoma, Ewing sarcoma, eye cancer, germ
ceil tomor, gallbladder cancer, gastric cancer, gastrointestinal carcinoid tumor, gastrointestinal
stromal tumor, gestational trophoblastic disease, glioma, head and neck cancer, hepatocellular cancer,
histiocytosis, Hodgkin lymphoma, hypopharyngeal cancer, intraocular melanoma, islet cell tumor,
Kaposi sarcoma, kidoney cancer, Langerhans cell histiocytosis, laryngeal cancer, lip and oral cavity
cancer, liver cancer, lobular carcinoma in situ, lung cancer, macroglobulinemia, malignant fibrous
histiocytoma, melanoma, Merkel cell carcinoma, mesothelioma, metastatic squamous neck cancer
with occult primary, midline tract carcinoma involving NUT gene, mouth cancer, multiple endocrine
neoplasia  syndrome, multiple myeloma, mycosis fungoides, myelodysplastic syndrome,
myelodysplastic/myeloproliferative neoplasm, nasal cavity and par nasal sinus cancer, nasopharvngeal
cancer, ncuroblastoma, non-small cell lung cancer, oropharyngeal cancer, osicosarcoma, ovarian
cancer, pancreatic cancer, papillomatosis, paraganglioma, parathyroid cancer, peunile casncer,
pharyngeal cancer, pheochromocytomas, pituitary tumor, pleuropulmonary blastoma, primary central
nervous system lvmphoma, prostate cancer, rectal cancer, renal cell cancer, renal pelvis and ureter
cancer, retincblastoma, rhabdoid tumor, salivary gland cancer, Sezary syndrome, skin cancer, small
cell lung cancer, small intestine cancer, soft tissue sarcoma, spinal cord tumor, stomach cancer, T-cell
Iymphoma, teratoid tumor, testicular cancer, throat cancer, thymoma and thymic carcinoma, thyroid
cancer, urethral cancer, utering cancer, vaginal cancer, vulvar cancer, and Wilms tumor.

{65817 Agy suitsble virus may be treated with the ABPs provided herein. Hustrative suitable virnses
include, for example, adenc-associated virus, Aichi virus, Australian bat lyssavirus, BK
polvomavinis, Banna vinus, Barmah forest virus, Bunyamwera virus, Bunyavirus La Crosse,
Bunyavirus snowshoe hare, Cercopithecine herpesvirus, Chandipura virus, Chikungunya virus,
Cosavirus A, cowpox virus, Coxsackievirus, Crimean-Congo hemorrhagic fever virus, Dengue virus,
Dhori virus, Dugbe virus, Dovenhage virus, eastern equine encephalitis virus, cbolavirus, echovirus,
encephalomyocarditis virus, Epstein-Barr virus, European bat lyssavirus, GB virus C/Hepatitis G
virus, Hantaan viras, Hendra virus, hepatitis A virus, hepatitis B virus, hepatitis C virus, hepatitis E
virus, hepatitis delta virus, horsepox virus, human adenovirus, human astrovirus, human coronavirus,
human cytomegalovirus, human enterovirus, human herpesvirus 1, human herpesvirus 2, human
herpesvirus 6, human herpesvirus 7, human herpesvirus 8, human pamunodeficiency virus, human
papillomavirus [, human papillomavirus 2, human papillomavirus, human parainfluenza, human
parvovirus B19, human respiratory syncytial virus, human rhinovirus, human SARS coronavirus,
human spumaretrovirus, human T-lymphotropic virus, buman torovirus, influenza A virus, influenza
B wvirus, imfluenza C virus, Isfahan virus, JC polvomavirus, Japancse encephalitis virus, Funin
arenavirus, KI polyomavirus, Kunjin virus, Lagos bat virgs, Lake Victoria marburgvirus, Langat

virus, Lassa virus, Lordsdale virus, Louping ill virus, lymphocytic choriomeningitis virus, Machupe
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virus, Mayaro virus, MERS coronavirus, measles virus, Mengo encephalomyocarditis virus, Merkel
cell polyomavirus, Mokeola virus, molluscum contagiosum virus, moskeypox virgs, mumps viras,
Murray valley encephalitis virus, New York virus, Nipah virus, Norwalk virus, G'nyong-nyong virus,
Onf virus, Oropouche virus, Pichinde virus, polioviras, Punta toro phiebovirus, Puumala virus, rabies
virus, Rift Valley fever virus, Rosavirus A, Ross River virus, rotavirus A, rotavirus B, rotavirus C,
rubella virus, Sagiyama virus, salivirus A, sandfly fever Sicilian virus, Sapporo virus, Semliki Forest
virus, Seoul virus, simian foamy virus, simian virus 5, Sindbis virus, Southarapton virus, St. Louis
encephalins virus, tick-borne powassan virus, torque teno virus, Toscana virus, Uukuniemi virus,
vaccinia virus, varicella-zoster virus, variola virus, Venezuelan equine encephalitis virus, vesicular
stomatifis virus, western equine encephalitis virus, WU polyomavirus, West Nile virus, Yaba monkey
tumor virus, Yaba-like discase virus, yellow fever virus, and Zika virus.

[0562] In some embodiments, provided herein is a method of antagonizing TIGIT in a target cell of a
subject in need thereof by administering an effective amount of an ABP provided herein to the
subject. In sorse aspects, antagonism of TIGIT by an ABP provided herein resplts 1o increased
secretion of IL-2, LT-o, IL-6, TNF, GM-CSF, IFNy or combinations thereof by a target cell.

[6583] In some embodiments, provided herein is @ method of increasing the proliferation, survival,
and/or function of an effector T cell in a subject in need thercof by administering an effective amount
of an ABP provided herem to the subject. In some aspects the effector T cell is a CD4+ effector T
cell. In some aspects, the effector T cell is a CD&+ effector T cell.

[6584] In some embodiments, provided herein is a method of abrogating suppression of an effector T
cell by a regulatory T cell in a subject in need thereof by administering an effective amount of an ABP
provided herein to the subject. In some aspects, the regulatory T cell is a CD4+CD25+Foxp3+
regulator T cell. In some aspects, the regulatory T cell is a CD8+CD25+ regulatory T cell.

[#565] In some embodiments, provided herein is a method of increasing the activity of a natural
killer (NK) or natural killer T (NKT) cell in a subject in need thereof by administering an effective
amount of an ABP provided herein to the subject.

[0506] In some embodiments, provided herein is a method of enhancing an immune response in a
subject in need thercol by administering an e¢ffective amount of an ABP provided herein to the
subject.

[6567] In some embodiments, provided herein s a method delaying the onset of a tumor in a subject
in need thereof by administering an effective amount of an ABP provided herein to the subject.

[6508] In some embodiments, provided herein 1s a method preventing the onset of a tumor in a
subject 1n need thereof by administering an effective amount of an ABP provided herein to the
subject.

[8569] In some embodiments, provided herein is a method of delayving the onset of a cancer in a
sobject in need thereof by administering an effective amount of an ABP provided herein to the

subject.
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[6516] In some embodiments, provided herein is a method of preventing the onset of a cancer in a
subject 1n need thereof by administering an effective amount of an ABP provided herein to the
subject.

[8511] In some embodiments, provided hercin is a method of reducing the size of a tumor 1o a
subject in need thercof by administering an effective amount of an ABP provided herein to the
subject.

[8512] In some ¢mbodiments, provided herein is a method of reducing the nuraber of metastases 1o a
subject in need thercof by administering an effective amount of an ABP provided heren to the
sabject.

[0513] In some embodiments, provided herein is a method of delaying the onset of a viral infection
in a subject in need thereof by administering an effective amount of an ABP provided herein to the
subject.

[6514] In some embodiments, provided herein is a method of preventing the onset of a viral infection
in a subject in need thereof by administering an effective amount of an ABP provided herein to the
subject.

[6515] In some embodiments, provided herein is a method of reducing viral titer a subject in need
thereof by administering an effective amount of an ABP provided herein to the subject.

[#516] In some embodiments, provided herein is a method of eliminating a virus from subject in
need thereof by administering an effective amount of an ABP provided herein to the subject.

[0517] In some embodiments, provided herein is a method for extending the period of overall
survival, raedian survival tirae, or progression-free survival in a subject in wseed thereof by
administering an effective amount of an ABP provided herein to the subject.

[6518] In some embodiments, provided herein 1s a method for treating a subject who has become
resistant to a standard of care therapeutic by adiministering an effeciive araount of an ABP provided
herein to the subject. In some embodiments, the standard-of-care therapeutic to which the subject has
become resistant is a PD-1 inhibitor. In other embodiments, the standard-of-care therapeutic to which
the subject has become resistant 1s a PD-L1 inhibitor. In other embodiments, the standard-of-care

therapeutic to which the subject has become resistant is a CTLA-4 inhibitor.

8. Combination Therapies

[6519] In some embodiments, an ABP provided berein is administered with at least one additional
therapeutic agent. Any suitable additional therapeutic agent may be administered with an ABP
provided herein. In some aspects, the additional therapeutic agent is selected from radiation, a
cytotoxic agent, a chemotherapeutic agent, a cytostatic agent, an anti-hormonal agent, an EGFR
inhibitor, an immusostimulatory agent, an anti-angiogenic agent, and combinations thereof.

[0528] In some embodiments, the additicnal therapeutic agent comprises an immuonostimulatory

agent.
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[6521] In some embodiments, the immunostimulatory agent is an agent that blocks signaling of an
inhibitory receptor of an tmmune cell, or a ligand thereof. In some aspects, the inhibitory receptor or
Iigand 1s selected from CTLA-4, PD-1, PD-L1, LAG-3, Tim3, TIGIT, neuritin, BTLA, KIR, and
combinations thereof In some aspects, the agent is selected from an anti-PD-1 antibody (e.g.,
pembrolizumab or nivolumab), and anti-PD-L1 antibodv (e.g., atezolizumab), an anti-CTLA-4
antibody (e.g.. ipilimumab), and combinations thereof. In some aspects. the agent is pembrolizumab.
In soime aspects, the agent is nivolumab. Tn some aspects, the agent is atezolizumab.

j0522] In some embodiments, the additional therapeutic agent is an agent that inhibits the interaction
between PD-1 and PD-Li. In some aspecis, the additional therapeutic agent that inhibits the
interaction between PD-1 and PD-L1 is selected from an antibody, a peptidomimetic and a small
molecule. Tn some aspects, the additional therapeutic agent that inhibits the interaction between PD-1
and PD-L1 is selected from pembrolizumab, nivolumab, atezolizumab, avelumab, durvalumab, BMS-
936559, sulfamonomethoxine 1, and sulfamethizole 2. In some embodiments, the additional
therapeutic agent that ishibits the interaction between PD-1 and PD-L.1 is any therapeutic known in
the art to have such activity, for example as described in Weinmann et al., Chem Med Chem, 2016,
14:1576 (DOL 10.1002/cmdc.201500560), incorporated by reference in its entirety. In some
embodiments, the agent that inhibits the interaction between PD-1 and PD-L1 is formulated in the
same pharmaceutical composition an ABP provided herein. In some embodiments, the agent that
inhibits the mteraction between PD-1 and PD-L1 is formulated m a different pharmaceutical
composition from an ABP provided herein. In some embodiments, the agent that inlibits the
interaction between PD-i and PD-L1 is administered prior to adounistration of an ABP provided
herein. In some embodiments, the agent that inhibits the interaction between PD-1 and PD-L1 is
administered after administration of an ABP provided herein. In some embodiments, the agent that
inhibits the interaction between PD-1 and PD-L1 is administered contemporancously with an ABP
provided herein, but the agent and ABP are administered in separate pharmaceutical compositions.
[0523] In some embodiments, the immunostimulatory agent is an agonist of a co-stimulatory receptor
of an immune cell. In some aspects, the co-stimulatory receptor is selected from OX40, ICOS, CD27,
CD28, 4-1BB, or CD40. In some embodiments, the agonist is an antibody.

[0524] In some embodiments, the immunostimulatory agent is a cvtokine. In some aspects, the
cytoking is selected from IL-2, IL-5, IL-7, TL-12, IL-15, IL-21, and combinations thereof.

[6525] In some embodiments, the inunusoestiaulatory agent is an oncolytic virus. In some aspects,
the oncolytic virus is selected from a herpes simplex virus, a vesicular stomatitis virus, an adenovirus,
a Newcastle disease virus, a vaccinia virus, and a maraba virus.

{0526] In some embodiments, the ummunostimulatory agent is a T cell with a chimeric antigen
receptor (CAR-T cell). In some embodiments, the inmunostimulatory agent 1s a bi- or multi-specific
T cell directed antibody. In somme embodiments, the tramunostimulatory agent is as aoti-TGF-B

antibody. In some embodiments, the immunostimulatory agent is a TGF- trap.
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[6527] In some embodiments, the additional therapeutic agent is a vaccine (o a tumor antigen. Any
suitable antigen may be targeted by the vaccine, provided that it is present in a turaor treated by the
methods provided herein. In some aspects, the tumor antigen is a tumor antigen that is overexpressed
in comparison its expression levels in normal tissue. In some aspects, the fumor antiges s selected
from cancer testis antigen, differentiation antigen, NY-ESO-1, MAGE-A1, MART, and combinations
thereof.

[0528] Further examples of additional therapeutic agents mclode a taxane (e.g., paclitaxel or
docetaxel); a platinum agent (¢.g.. carboplatin, oxaliplatin, and/or cisplatin); a topoisomeras¢ inhibitor
(¢.g., irinotecan, topotecan, ctoposide, and/or mitoxanironeg); folinic acid (e.g., leucovorin); or a
nucicoside metabolic inhibitor (e.g., fluorouracil, capecitabine, and/or gemcitabine). In some
embodiments, the additional therapeutic agent is folinic acid, S-fluorouracil, and/or oxaliplatin. In
some cmbodiments, the additional therapeutic agent is 5-fluorouracil and irinotecan. In some
embodiments, the additional therapeutic agent is a taxane and a platinum agent. In some
embodiments, the additional therapeutic agent is paclitaxel and carboplatin. In soine embodiments, the
additional therapeutic agent is pemetrexate. In some embodiments, the additional therapeutic agent is
a targeted therapeutic such as an EGFR, RAF or MEK -targeted agent.

{05291 The additional therapeutic agent may be administered by any suitable means. In some
embodiments, an ABP provided herein and the additional therapeutic agent are included in the same
pharreaceutical composition. In some embodiments, an ABP provided herein and the additional
therapeutic agent are included in different pharmaceutical compositions.

[8538] In embodiments where an ABP provided herein and the additional therapentic agent are
mcluded in different pharmaceutical compositions, administration of the ABP can occur prior to,
simultaneously, and/or following, administration of the additional therapeutic agent. In some aspects,
administration of an ABP provided herein and the additional therapeutic agent occur within about one
month of each other. In some aspects, administration of an ABP provided herein and the additional
therapeutic agent occur within about one week of each other. In some aspects, administration of an
ABP provided herein and the additional therapeutic agent occur within about one day of each other. In
some aspects, administration of an ABP provided herein and the additional therapeutic agent occur
within about twelve hours of each other. In some aspects, administration of an ABP provided herein

and the additional therapeutic agent occur within about one hour of each other.

9. Diagnostic Methods

{8531} Also provided are methods for detecting the presence of TIGIT on celis from a subject. Such
methods may be used, for example, to predict and evaluate responsiveness to treatment with an ABP
provided herein.

{0532} In some embodiments, a blood sample is obtained from a subject and the fraction of cells

expressing TIGIT is determined. In some aspects, the relative amount of TIGIT expressed by such
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cells is determined. The fraction of cells expressing TIGIT and the relative amount of TIGIT
expressed by such cells can be determined by anv suitable method. In some embodunents, {low
cytometry is used to make such measurements. In some embodiments, fluorescence assisted cell
sorting (FACS) is used to make such measurement. See Li et al., J. Autoimmunity, 2003, 21:83-92 for

methods of evaluating expression of TIGIT in peripheral blood.

14, Kits

[6533] Also provided are Lits comprising the ABPs provided herein. The Lkits may be used for the
treatment, prevention, and/or diagnosts of a disease or disorder, as described herein.

[#534] 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, and IV
solution bags. The containers may be formed from a variety of materials, such as glass or plastic. The
container holds a composition that is by itself, or when combined with another composition, effective
for treating, preventing and/or diagnosing a disease or disorder. The container mav have a sterile
access port. For example, if the container is an intravenous solution bag or a vial, it may have a port
that can be pierced by a needle. At least one active agent in the composition is an ABP provided
herein. The label or package insert indicates that the composition i1s used for treating the selected
condition.

[0535] In some embodiments, the kit comprises (a) a first container with a first composition
contained therein, wherein the first composition comprises an ABP provided herein; and (b) a second
container with a second compesition contained thercin, wherein the second composition comprises a
further therapeutic agent. The kit in this embodiment of the invention may further comprise a package
mnsert indicating that the compositions can be used to treat a particular condition.

[#536] Alternatively, or additionally, the kit may further comprise a second (or third) container
comprising a pharmaceutically-acceptable excipient. In some aspects, the excipient is a buffer. The kit
may further imclude other materials desirable from a commercial and user standpoint, including filters,

needles, and syringes.

11. Other Hlustrative Embodiments

[#337} The embodiments provided below are son-limiting and provided by way of dlusiration of
certain ¢mbodiments and aspects of the invention, in addition to those described throughout this
disclosure.

[6538] Embodiment 1: An antigen binding protein that binds specifically to a human TIGIT
(hTIGIT) and s capable of at least one of the following: a) inhibits binding of hTIGIT to CD155 and
CD112; b) increases a T effector cell function; ¢) increases a natural killer (NK) cell function; d)
decreases the number of regulatory T cells in tissues or in circulation; ¢) suppresses a regulatory T cell

or a regulatory T cell activity; f) inhibits association of TIGIT and CD226; and does not bind
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specifically to Nectin-4 (also known as poliovirus-receplor-like 4, PVRLA4).

{65357 Embodiment 2: The antigen binding protein of Embodimment 1, wherein the antigen binding
protein has one or more of the following characteristics: aj is a monoclonal antibody; b) is a haman
antibody, a hwnanized antibody, or a chimeric antibody; ¢) is a bispecific antibody, a multispecific
antibody, a diabody, or a multivalent antibody; d) is of the IgGl, TgG2, 1gG3, the IgG4 type, or the
IgG4 isotype with a S228P substitution; ¢) is an antigen-binding antibody fragment; {) is a Fab
fragment, a Fab' fragmest, a F(ab"2 fragment, or an Fv fragment; g} is a single chain antibody, a
single domain antibody, or a nanobody.

{05483 Embodiment 3: A pharmaceutical composition comprising an effective amouvnt of an
antibody which binds to hTIGIT and: (a) increases cell-mediated immunity; (b) increases T-cell
activity; (¢} increases cytolyvtic T-cell (CTL) activity: (d) increases natural killer (NK) cell activity: ()
is an antagonist of TIGIT-mediated signaling; (f) inhibits TIGIT signaling; (g) inhibits or blocks the
interaction between PVR and TIGIT; (h) inhibits or blocks the interaction of TIGIT and CD153 ligand
and/or CD112; but does not inhibit the interaction between PVR and CD226.

j0541] Embodiment 4: A pharmaceutical composition comprising the antigen-binding protein of
Embodiment 1 or Embodiment 2.

{0542 Embodiment 5: The phanmaceutical composition of Embodiument 4, further comprising an
effective amount of an anti-PD-1 antibody.

{65437 Embodiment 6: The antigen binding protein of Embodument 1, wherein the antigen binding
protein has one or more of the following characteristics: a) binds to a human TIGIT polypeptide or a
variant thereof, or as otherwise provided herein with a Ky of less than about 20 nM; or b) binds to &
cynomolgus monkey (also “cynomolgus” or “cyno”) TIGIT polypeptide or a variant thereof, or as
otherwise provided herein, with a Kp of less than about 200 nM; ¢) binds (o a murine TIGIT
polypeptide or a variant thereof, or as otherwise provided berein, with a Ky of less than about 200
nM; or d) a combination of at least 2 of a), b}, and ¢}.

[0544] Embodiment 7: An antigen binding protein that competes or is capable of competing for
binding to human TIGIT with a reference antigen binding protein, wherein the reference antigen
binding protein is the antigen binding protein of Embodiment 1.

[0545] Embodiment 8: The antigen binding protein of Embodiment 7, wherein the antigen binding
protein and the reference antibody cross-compete or are capable of cross-competing for binding to a
homan TIGIT.

j0546] Embodiment 9: The antigen binding protein of Embodiment 1, comprising a heavy chain
constant region comprising a human heavy chain constant region or fragment or a variant thercof,
wherein the constant region variant comprises up to 20 conservatively modified amino acid
substitutions.

{65477 Embodiment 18 The aniigen binding protein of Emboediment 1, that corapetes or is capable

of competing for binding to human TIGIT with a CD135 protein and/or a CD112 protein.
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[0548] Embodiment 11: The antigen binding protein of Embodiment 1. that is capable of
antagonizing TIGIT signaling iz a T cell-specific manner.

{0549] Embodiment 12: An isolated antibody molecule capable of binding to human TIGIT
(WTIGIT), comprising a heavy chain variable region (VH) comprising a VHCDRI amiso acid
sequence of SEQ ID NOs: 48-62, a VHCDR2 amino acid sequence of SEQ D NO:36-47, and a
VHCDR3 amino acid sequence of SEQ ID NGO:29-35; and a light chain variable region (VL)
comprising a VLCDRI amino acid sequence of SEQ ID NO:76-72, a VLCDR2 amino acid seguence
of SEQ ID NO:67-69, and a VLCDR3 amino acid sequence of SEQ [D NO:63-66.

[6556] Embodiment 13: An isolated nucleic acid encoding an antigen binding protein according to
Embodiment 1.

[0551] Embodiment 14: An expression vector comprising the nucleic acid according to
Embodiment 13.

{0552] Embodiment 15; A prokaryotic or eukarvotic host cell comprising a vector of Embodiment
14.

{6533] Embodiment 16: A method for the production of a recombinant protein comprising the steps
of expressing a nucleic acid according to Embodiment 13 in a prokaryotic or eukaryotic host cell and
recovering said protein from said cell or the cell culture supernatant.

[6554] Embeodiment 17: A method for treatment of a subject suffering from cancer or from an
inflammatory disease, comprising the step of administering to the subject a pharmaceuntical
composition comprising an effective amount of the antigen binding protein of Embodiment 1.

[8555] Embediment 18; The method of Embodiment 17, wherein the cancer is a solid cancer.

[0556] Embodiment 19: The method of Embodiment 17, wherein the cancer is a hematological
cancer.

[8337] Embediment 2&: A method for modulating immnune system function is 3 human subject in
need thereof, comprising the step of contacting a population of T cells of the human subject with a
pharmaceutical composition comprising an effective amount of the antigen binding protein of
Embodiment 1, under conditions such that the immune system is modulated.

[6558] Embediment 21: A method for inducing or enhancing an immune response in a subject,
comprising the step of admunistering to the subject a pharmaccutical composition comprising an
antigen binding protein or a bispecific antibody or a complexing antigen binding protein, of any of the
preceding embodiments, wherein the immune response 1s generated against a fumor antigen.

[6559] Embodiment 22: The method of Embodiment 21, wherein the antigen binding protein,
bispecific antibody or the complexing antigen binding protein is administered in an amount sufficient
to achieve onc or more of the following in the subject: a) reduce regulatory T cells suppression of
activity of effector T cells; b) decrease levels of regulatory T cells; ¢) activation of effector T cells; d)
induce or enhance effector T cell proliferation; ¢} inbibit tumor growth; and )} induce tumor

regression.
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{0560} Embodiment 23: The method of Embodiment 22, wherein the method farther comprises one
or more of the following a) administering chemotherapy: b) administering radiation therapy; or ¢)
administering one or more additional therapeutic agents.

[6561] Embodiment 24: The method of Embodiment 23, wherein the additional therapeutic agent
comprises an immunostimulatory agent.

[6562F Embodiment 25: The method of Embodiment 24, wherein the immunostimulatory agent
corprises an antagonist to an ishibitory receptor of an immune cell.

{0563] Embodiment 26: The method of Embodiment 23, wherein the inhibitory receptor is CTLA-4,
PD-1, PD-L1, PD-L2. LAG-3, Timn3, neuritin, BTLA, CECAM-1, CECAM-3. VISTA, LAIR],
CD160, 2B4, TGF-R, or a KIR.

[0564] Embodiment 27: The method of Embodiment 24, wherein the tmnumostimulatory agent
comprises an agonist of co-stimulatory receptor of an immune cell.

[0565F Embodiment 28: The method of Embodiment 27, wherein the co-stimulatory receptor is
0X40, CD2, CD27, CDS, ICAM-1, LFA-1 (CD11a/CD18), ICCS (CD278), 4-1BB (CD137), GITR.
CD2s, CD30, CD46, BAFFR, HVEM, CD7, LIGHT, NKG2C, SLAMF7, NKp80, CD160, B7-H3 or
CD8&3 ligand.

{0566] Embodiment 29: The method of Embodiment 24, wherein the immunostinolatory agent
comprises a cytokine.

[#567] Embodiment 38; The method of Embodiment 29, wherein the cytokine is [L-2, 1L-3, 11.-7,
IL-12, IL-15 or IL-21.

[#568] Embediment 31: The method of Embodiment 24, wherein the tmmunostimulatory agent
comprises an oncolytic virus.

[0569] Embodiment 32: The method of Embodiment 31, wherein the oncolytic virus 1s a Herpes
simplex virus, a Vesicular stomatitis virus, an adenovirus, a Newcastle disease virus, a vaccinia virus,
or a maraba virus.

[#570] Embodiment 33: The method of Embodiment 24, wherein the immunostimulatory agent
comprises a chimeric antigen engineered T cell.

[6571] Embediment 34: The method of Embodiment 24, wherein the mmunostimulatory agent
comprises a bi- or multispecific T cell directed antibody.

[6572] Embodiment 35: The method of Embodiment 23, wherein the additional therapeutic agent
comprises an anii-TGF-beta antibody or a TGFB receptor trap.

[0573] Embeodiment 36: The method of any one of Embodiments 20-35, wherein administration of
the pharmaceutical composition results in induction or enhancement of proliferation of a T-effector
cell, or modulation of [-xB and/or NF-xB in the T cell, or modulation of TIGIT activity in the T cell,
or T cell receptor induced signaling 1n a T-¢ffector cell, or a combination thereof.

[#574] Embodiment 37; A method of screening for test compounds comprising an antigen binding

protein of Embodiment 1 that are capable of inhibiting the interaction of a TIGIT ligand with TIGIT,
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comprising the steps of: contacting a sample containing a TIGIT ligand and TIGIT with the
compound; and determining whether the interaction of a TIGIT higand with TIGIT in the sample is
decreased relative to the interaction of a TIGIT ligand with TIGIT in a sample not contacted with the
cornpound, whereby a decrease in the interaction of a TIGIT ligand with TIGIT in the sample
contacted with the compound identifies the compound as one that inhibits the interaction of a TIGIT
ligand with TIGIT.

{8575} Embediment 38: The antigen binding protein of Embodiment 1, that is capable of inhibiting
phosphorylation of the ITIM domain of the TIGIT polypeptide.

[#576] Embodiment $A: An isolated anmiigen-binding protein (ABP) that specifically binds to
TIGIT, wherein the antibody: (a) competes for binding to TIGIT with an antibody selected from
MABI, MAB2, MAB3, MAB4, MAB3, MAB6, MAB7, MABS, MABY9, MABI10, MABI11, MABI2,
MABI3, MAB14, MABI13, MAB16, MAB17, MABIS, MABI9, MAB20, or MAB21, cach as
provided 1n Table 5 of this disclosure; (b) inhibits binding of CD153 to TIGIT; (¢) inhibits binding of
CD112 to TIGIT; (d} inhibits association of CD226 with TIGIT; (¢) activates an ¢ffector T cell or an
NK cell; (f) decreases the number of regulatory T cells in a tissue or in circulation; (g) inhibits the
suppression of an effector T cell by a regulatory T cell; (h) does not bind specifically to any of
PVRLI1, PVRL2Z, PVRL3, or PVRL4; or (1) is capable of any combination of (a) ~ (h).

185777 Embediment 2A: The ABP of Embodiment 1A, wherein the ABP comprises a CDR-H3 of a
Vy region selected from SEQ ID NOs: 4-24, or a CDR-H3 having at least about 80% identity to a
CDR-H3 of a Vi region selected from SEQ ID NOs: 4-24.

16578} Embodimment 34: The ABP of Embodiment 24, wherein the CDR-H3 is identificd according
to the Kabat, Chothia, or IMGT numbering schemes.

{03791 Embodiment 44; The ABP of any of Embodiments 2A-3A, wherein the CDR-H3 15 selected
from SEQ ID NOs: 29-35.

j0580] Embodiment SA: The ABP of any of Embodiments 1A-4A, wherein the ABP comprises a
CDR-H2 of a Vy region selected from SEQ 1D NOs: 4-24, or ¢ CDR-H2 having at least about 80%
identity to a CDR-H2 of a Vg region selected from SEQ 1D NOs: 4-24

(65817 Embodiment 6A: The ABP of Embodiment 3A, wherein the CDR-H?2 is identified according
to the Kabat, Chothia, or IMGT numbering schemes.

{0582] Embodiment 7A: The ABP of any of Embodiments 3A-0A, wherein the CDR-H2 1s selected
from SEQ ID NOs: 36-47.

{0583] Embodiment 8A: The ABP of any of Embodiments 1A-7A, wherein the ABP comprises a
CDR-HI of a V3 region selected from SEQ ID NOs: 4-24, or a CDR-H1 having at least about 80%
identity to a CDR-H1 of a Vy region selected from SEQ ID NOs: 4-24

{0584] Embodiment 9A: The ABP of Embodiment 8A, wherein the CDR-H1 is identified according
to the Kabat, Chothia, Kabat plos Chothia, or IMGT sumbering schemes.

{0585] Embodiment 10A: The ABP of any of Embodiments 3A-9A, wherein the CDR-HI1 is
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selected from SEQ ID NOs: 48-34 and 58-62.

[¢386] Embodiment 11A: The ABP of anyv of Embodinments 1A-10A, wherein the ABP comprises a
CDR-L3 of a Vy, region selected from SEQ 1D NOs: 25-28, or a CDR-L3 having at least about 80%
identity to a CDR-L3 of a Vi region selected from SEQ ID NOs: 25-28,

{0587] Embodiment 12A: The ABP of Embodiment 11A, wherein the CDR-L3 is identified
according to the Kabat, Chothia, or IMGT numbering schemes.

{6588} Embodiment 134&: The ABP of any of Embodiments 11A-12A, wherein the CDR-L3 i
selected from SEQ ID NOs: 63-66.

[¢385F Embodiment 14A: The ABP of any of Embodinments 1A-13A, wherein the ABP comprises a
CDR-L2 of a V| region sclected from SEQ 1D NOs: 25-28, or a CDR-L2 having at least about 80%
identity to a CDR-L2 of a V|, region selected from SEQ ID NQOs: 25-28.

[0590] Embodiment 154&: The ABP of Embodument 14A, wherein the CDR-L2 is identified
according to the Kabat, Chothia, or IMGT numbering schemes.

{6591} Embodiment 164&: The ABP of any of Embodiments 14A-15A, wherein the CDR-L2 is
selected from SEQ 1D NOs: 67-69.

[05392] Embodiment 17A: The ABP of any of Embodiments 1A-16A, wherein the ABP comprises a
CDR-L1 of a V. region sclected from SEQ 1D NOs: 25-28, or a CDR-LI having at least about 80%
identity to a CDR-L1 of a V|, region selected from SEQ ID NQOs: 23-28.

[6393] Embodiment 184: The ABP of Ewmbodunent 17A, wherein the CDR-L1 is ideustified
according to the Kabat, Chothia, or IMGT numbering schemes.

[6594] Embodiment 194: The ABP of anyv of Embodiments 17A-18A, wherein the CDR-L1 i
selected from SEQ 1D NOs: 70-72.

[05395F Embodiment 20A: The ABP of any of Embodiments 1A-19A, wherein the ABP comprises a
Vy region selected from SEQ 1D NOs: 4-24.

{0596] Embodiment 21A: The ABP of any of Embodiments [A-20A, wherein the ABP comprises a
Vi region selected from SEQ 1D NQOg: 25-28.

{05977 Embodiment 22A: The ABP of any of Embodiments 1 A-21 A, wherein the TIGIT is selected
from hTIGIT (SEQ ID NO: 1), ¢TIGIT (SEQ ID NO: 2), and mTIGIT (SEQ ID NQs: 3 or 138).
[0598] Embodiment 23A: The ABP of any of Embodiments 1A-22A, wherein the ABP comprises
an antibody.

{65997 Embodimment 244: The ABP of Embodiment 23 A, wherein the antibody comprises a Vy and
V. paired as provided for an antibody selected from MABL, MAB2, MAB3, MAB4, MABS, MARS,
MAB7, MABS, MABYS, MABI10, MABI11, MAB12, MAB13, MAB14, MABIL35, MABI16, MABI17,
MABI18, MABI9, MAB20, or MAB21, each as provided in Table 5 of this disclosure.

j0600] Embodiment 25A: The ABP of Embodiment 24 A, wherein the ABP is an antibody selected
from MAB1, MAB2, MAB3. MAB4, MABS5, MAB6, MAB7, MAB8, MAB9, MAB10, MABI11,
MAB12, MABI13, MABI4, MABI5, MABL6, MAB17, MARI18, MABI19, MAR20, or MAB21, cach
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as provided 1n Table 5 of this disclosure.

[6681] Embodiment 264: The ABP of any of Emboediments 23A-25A, wherein the antibody is a
monoclonal antibody.

{66827 Embodimment 27A: The ABP of any of Embodiments 23A-26A, wherein the astibody is a
chimeric, humamized, or human antibody.

{06837 Embodiment 28A: The ABP of any of Embodiments |A-27A, wherein the ABP is
muldtispecific,

j0604] Embodiment 29A: The ABP of any of Embodiments |A-28A, wherein the ABP comprises
an antibody fragment.

[0605] Embodiment 30A: The ABP of any of Embodiments 1A-29A, wherein the ABP comprises
an alternative scaffold.

[0666] Embodiment 31A: The ABP of any of Embodiments 1A-30A, wherein the ABP comprises
an immunoglobulin constant region.

{6687 Embodimment 324: The ABP of any of Embodiments 1A-31A, wherein the ABP comprises
an antibody selected from an 1gA, an IgD, an IgE, an 1gG, or an IgM.

{0688} Embodiment 33A: The ABP of Embodiment 32A, wherein the ABP comprises an IgG
sclected from an Ig(G4, an IgGl, an [g(G2, or an 1g(G3.

{06497 Embodiment 344: The ABP of any of Embodiments 1A-33A, wherein the ABP binds
hTIGIT (SEG ID NO: 1) with an affinity of less than about 20 nM.

[0610] Embodiment 35A: The ABP of any of Embodiments 1A-34A, wherein the ABP binds
cTIGIT (SEQ ID NO: 2) with an affinity of less than about 206 nM.

j0611] Embodiment 36A: The ABP of any of Embodiments 1A-33A, wherein the ABP binds
mTIGIT (SEQ ID NG: 3 or 138) with an affinity of less than about 200 nM.

{6612} Embodiment 374&; Ag isolated polynucleotide encoding an ABP of auy of Embodiments LA-
36A, a Vg or Vi thereof, or an antigen-binding portion thercol.

{0613 Embodiment IBA: A vector comprising the polyvnucleotide of Embodiment 37A.

{0614] Embodiment 39A: A host cell comprising the vector of Embodiraent 38A.

{0615} Embodiment 40A: A mecthod of producing an ABP of any of Embodiments 1A-36A,
comprising expressing the ABP in the host cell of Embodiment 39A and isolating the expressed ABP.

[0616] Embodiment 41A: A pharmaccutical composition comprising an ABP of any of
Embodiments 1 A-36A.

{0617} Embodiment 42A: The pharmaceutical composition of Embodiment 41A, wherein the
amount of the ABP in the pharmaceutical composition is sufficient to (a) increase effector T cell
activity; (b) increase cytolytic T cell activity; (¢) increase NK cell activity; (d) inhibit TIGIT-ediated
signaling; (&) inhibit or block the binding of CD155 and or CD112 to TIGIT; or (f) any combination
of (a) - (e), in a subject.

[0618] Embodiment 43A: The pharmaceutical composition of any of Embodiments 41A-42A,
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further comprising an antibody that antagonizes PD-1.

[6615] Embodiment 44A: A mcthod of treating or preventing a disease or condition in a subject in
need thereof, comprising administering to the subject an effective amount of an ABP of any of
Embodiments 1 A-36A or a pharmaceutical composition of any of Emnbodiments 41A-43A.

j0620] Embodiment 45A: The method of Embodiment 44A, wherein the discase or condition 1s a
cancer or viral infection.

{66217 Embodiment 464&: A method of meoedulating as tramune response in a subject in need thereof,
comprising administering to the subject an effective amount of an ABP of any of Embodiments 1 A-
36A or a pharmaceutical composition of any of Embodiments 41 A-43A.

[0622] Embodiment 47A: The method of any of Embodiments 44A-46A, further comprising
adminigtering one or more additional therapeutic agents to the subject.

{0623} Embodiment 484: The method of Embodiment 47A, wherein the additional therapeutic
agent is selected from a PD-1 antagonist antibody, a chemotherapy, an immunostimulatory agent, and
radiation.

j0624] Embodiment 49A: The method of Embodiments 47A, wherein the additional therapeutic
agent is an immunostimulatory agent that blocks signaling of an inhibitory receptor of an immune cell
or a ligand thercof.

{0625} Embodiment 304: The method of Embodiment 49A, wherein the mhibitory receptor or
ligand thereof is selecied from CTLA-4, PD-1, PD-L1, PD-L2, LAG-3, Tim3, neuritin, BTLA,
CECAM-1, CECAM-3, VISTA, LAIR1, CD160, 2B4, TGF-R, KIR., and combinations thereof.

j{6626] Embodiment 314: The method of Embodiment 48A, wherein the additional therapeutic
agent is an immunostimulatory agent that is an agonist to a stimulatory receptor of an immune cell.
{0627 Embodiment 52A: The method of Embodiment 51A, wherein the stimulatory receptor of an
immune cell is selected from OX40, CD2, CD27, CDS, ICAM-1, LFA-1 (CD11a/CD18), ICCS
{CD278), 4-1BR (CD137), GITR, CD28, CD30, CD40, BAFFR, HVEM, CD7, LIGHT, NKG2C,
SLAMF7, NKp80, CD166G, B7-H3, CDS83 ligand, and combinations thercof.

[0628] Embodiment 53A: The method of Embodiment 48A, wherein the additional therapeutic
agent is an immunostimulatory agent that is a cytokine.

[0629] Embodiment 54A: The method of Embodiraent 53A, wherein the cytokine is selected from
IL-2, IL-5, 1L-7. 1L-12. 1L-15. IL-21, and combinations thereof.

{66367 Embodiment 354: The method of Embodiment 48A, wherein the additional therapeutic
agent is an immunostimulatory agent that is an oncolytic virus.

{06317 Embodiment 56A: The method of Embodiment 53A, wherein the oncolytic virus is selected
from herpes simplex virus, vesicular stomatitis virus, adenovirus, Newcastle discase virus, vaccinia
virus, a maraba virus, and combinations thereof.

{6632 Embodiment 57A: The method of Embodiment 48A, wherein the immunostimulatory agent

comprises a T cell expressing a chimeric antigen receptor.
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[6633] Embodiment 384A: The method of Embodiment 48A, wherein the immunostimulatory agent
comprises a bi- or multi-specific T cell directed antibody.

{0634] Embodiment S9A: The method of Embodiment 48A, wherein the immunostimulatory agent
coraprises an anti-TGF-h antibody, a TGF-8 trap, or a combination thereof.

{0635] Embodiment 60A: The method of Embodiment 48A, wherein the immunostimulatory agent
comprises & vaceine to a cancer-associated antigen.

[8636] Embodiment 614; A raethod of screening for ABPs capable of inhibiting the interaction of a
ligand of TIGIT with TIGIT, comprising (a) contacting a sample comprising a ligand of TIGIT and
TIGIT with an ABP of any of Ermbodiments 1 A-36A, and (b} determining if the binding of the ligand
of TIGIT to TIGIT is decreased in the presence of the ARP, in comparison to the binding of the ligand
of TIGIT to TIGIT n the absence of the ABP.

EXAMPLES

{0637} The following are examples of racthods and compositions of the mvention. It is understood

that various other embodiments may be practiced, given the general description provided herein.

Example 1; Selection of TIGIT Antigen-Binding Proteins

{0638] TIGIT ABPs were selected from a synthetic library of human antibodies expressed and
displayed on the surface of yeast cells in IgG format, as generally described, e.g., in WO2009036379;
WQO2010105256, WO2012009568, and Xu ct al., Protein Eng. Des. Sei., 2013, 26:663-670 (ecach
incorporated by reference in its entirety), and more specifically as provided below. The sequences and
characteristics of the ABPs isolated from the recombinant library are provided m Table 5.

[0639] Fight naive human synthetic veast libraries cach of ~1¢° diversity were propagated as
described in WO2009036379; WO20101052356; WO20120093568; and Xu ¢t al., Protein Eng. Des.
Sel., 2013, 20:663-070; cach incorporated by reference in its entirety. For the first two rounds of
selection, a magnetic bead sorting technique utilizing the Miltenyi MACS® system was performed, as
described in Siegel et al., J. Immunol Meth., 2004, 286:141-153. Briefly, yeast cells (~10"
cells/libraryy were incubated with biotinylated TIGIT-Fc antigen in FACS wash buffer (phosphate-
buffered saline (PBS)/0.1% bovine serum albumin (BSA)). After washing once with 30 ml ice-cold
wash buffer, the cell pellet was resuspended in 4G mL wash buffer, and 35G0 plb streptavidin
MicroBeads™ (Miltenyi Biotec) were added to the yeast and incubated for 13 min at 4°C. Next, the
yeast were pelleted, resuspended in 5 mL wash buffer, and loaded onto a Miltenyi LS column. After
the 5 mL was loaded, the column was washed 3 times with 3 ml FACS wash buffer. The column was
then removed from the magnetic field, and the yeast were eluted with 5 mL of growth media and then
grown ovemight. The following rounds of sorting were performed using flow cytometry.
Approximately 1+10° yeast were pelleted, washed three times with wash buffer, and incubated with

decreasing concentrations of bictinylated TIGIT-Fc fusion antigen (160 to 1 nM) under equilibrivm
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conditions at room temperature. Yeast were then washed twice and stained with LC-FITC (diluted
1:160) and either SA-633 (diluted 1:5G0) or EA-PE (diluted 1:56) secondary reagents for 13 min at
4°C. After washing twice with ice-cold wash buffer, the cell pellets were resuspended in 0.4 mL wash
buffer and transferred to strainer-capped sort ftubes. Sorting was perforraed using a FACS ARIA sorter
{BD Biosciences) and sort gates were assigned fo select for specific binders relative to a background
control. Subsequent rounds of selection were employed in order to reduce the number of non-specific
binders utdizing soluble membrane proteins from CHO cells (see WO2014179363 and Xu ¢t al,
Protein Eng. Des. Sel., 2013, 26:663-670, each incorporated by reference in its entirety), and identify
binders with improved affinity to TIGIT using the TIGIT-Fe antigen. After the final rowad of sorting,
veast were plated and individual colonies were picked for characterization and for nomination of

clones for affinity maturation.
Example 2: Affinity Maturation

[6648] Optimization of naive clones was carricd out utilizing three maturation strategies: light chain
diversification; diversification of CDR-H1 and CDR-~H2; and performing VH mutagenesis.

{8641} Light Chain Diversification: Heavy chain plasmids were extracted from naive outputs
(described above) and transformed into a light chain library with a diversity of 1 x 10°. Selections
were performed as described above with one round of MACS sorting and two rounds of FACS sorting
using 16 nM or 1 oM biotinylated TIGIT-Fc¢ antigen for respective rounds.

[0642] CDR-HI and CDR-H2 Selection: The CDR-H3s from clones selected from the light chan
diversification procedure were recombined into a premade library with CDR-H1 asd CDR-H2
variants of a diversity of 1 x 10” and selections were performed using monomeric HIS-TIGIT antigen.
Affinity pressures were applied by using decreasing concentrations of biotinylated HIS-TIGIT antigen
(100 to 1 nM) under equilibrium conditions at room temperature.

[0643] Viymuu Selection: Clones obtained from the CDR~H1 and CDR-H2 selection procedure were
subject to additional rounds of affinity maturation via error prose PCR-based mutagenesis of the
heavy chain. Selections were performed using HIS-TIGIT as antigen generally as described above but

with the addition of employing FACS sorting for all selection rounds.
Example 3: Antibody Production and Purification

j[6644] In order o produce sufficient amounts of selecied antibodies for further characterization, the
yeast clones were grown to saturation and then induced for 48 h at 30°C with shaking. After
induction, yeast cells were pelicted and the supernatanis were harvested for purification. IgGs were
purificd using a Protein A column and cluted with acetic acid, pH 2.0. Fab fragments were generated
by papain digestion and purified over KappaSelect® (GE Healthcare LifeSciences).

[6645F Antibodies were also produced by transient transfection of Expi293 cells according to the
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manufacturer’s protocol (Thermo Fisher), transient transfection of CHO cells, or stable expression of

CHO cells. Asntibodies were purified by Protein A chromatography.
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Table 5, Sequences and germlines (GL) of TIGIT ABPs.

Ab VH CDR- CDR- CDR- VH Protein VL CDR- | CDR- CDR- VL Protein
GL H1 H2? H3’ GL L1t L2 L3
MABI- | VH4- | GSITSS | SIYYSG | ARDAN | QLOQLOESGPGLVEKPSETLSLT | VK3- | RASQS | DASNR | QQOHFN | EIVLTQSPATLSLSP
IgG4 39 SYYWG | ATFYN | YYGSA | CTVSGGSITSSSYYWGWIRQP | 11 VSSYL | AT LPT GERATLSCRASQSV
PSLKS | WAFDP | PGKGLEWIGSIYYSGATFYNP A (SEQID | (SEQID | SSYLAWYQQKPGQ
(SEQID | (SEQID | (SEQID | SLKSRVTISVDTSKNQFSLKLS (SEQ | NO:67) | NO:63) | APRLLIYDASNRAT
NO: 48) | NO:36) | NO:29) | SVTAADTAVYYCARDANYYG ID NO: GIPARFSGSGSGTDF
SAWAFDPWGQGTLVTVSS 76) TLTISSLEPEDFAVY
(SEQ ID NO: 4) YCQQHFNLPTFGGG
TKVEIK
(SEQ ID NO: 25)
MAB2- | VH4- | GSISSS | SIYYSG | ARDAN | QLOQLOQESGPGLVKPSETLSLT | VK3- | RASQS | DASNR | QQHFN | EIVLTQSPATLSLSP
IgG4 39 KYYWG | STFYN | YYGSA | CTVSGGSISSSKYYWGWIRQP | 11 VSSYL | AT LPT GERATLSCRASQSV
(SEQID | PSLKS | WAFDP | PGKGLEWIGSIYYSGSTFYNPS A (SEQID | (SEQID | SSYLAWYQQKPGQ
NO: 49) | (SEQID | (SEQID | LKSRVTISVDTSKNQFSLKLSS (SEQ | NO:67) | NO:63) | APRLLIYDASNRAT
NO:37) | NO: 29) | VTAADTAVYYCARDANYYGS 10 NO: GIPARFSGSGSGITDF
AWAEDPWGOQGTLVTVSS 76) TLTISSLEPEDFAVY
(SEQ ID NO: 5) YCQQHFNLPTFGGG
TKVEIK
(SEQ ID NO: 25)
MAB3- | VH4- | GSISST | SIYYSG | ARDAN | QLOQLOQESGPGLVKPSETLSLT | VK3- | RASQS | DASNR | QQHFN | EIVLTQSPATLSLSP
IgG4 39 SHYWG | STFYN | YYGSA | CTVSGGSISSTSHYWGWIRQP | 11 VSSYL | AT LPT GERATLSCRASQSV
(SEQID | PSLKS | WAFDP | PGKGLEWIGSIYYSGSTFYNPS A (SEQID | (SEQID | SSYLAWYQQKPGQ
NO: 50) | (SEQID | (SEQID | LKSRVTISVDTSKNQFSLKLSS (SEQ | NO:67) | NO:63) | APRLLIYDASNRAT
NO:37) | NO: 29) | VTAADTAVYYCARDANYYGS 10 NO: GIPARFSGSGSGITDF
AWAEDPWGOQGTLVTVSS 76) TLTISSLEPEDFAVY

(SEQ ID NO: 6)

YCQQHFNLPTFGGG
TKVEIK
(SEQ TD NO: 25)
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MAB4- | VH4- | GSISST | SIYYSG | ARDAN | OLOLOESGPGLVEPSETLSLT | VK3- | RASOS | DASNR | QOHFN | EIVLTQSPATLSLSP
£G4 39 SHYWG | STFYN | YYGGA | CTVSGGSISSTSHYWGWIRQP | 11 VSSYL | AT LPT GERATLSCRASQSV
(SEQID | PSLKS | WAFDP | PGKGLEWIGSIYYSGSTFYNPS A (SEQID | (SEQID | SSYLAWYQQKPGQ
NO:50) | (SEQID | (SEQID | LKSRVTISVDTSKNQFSLKLSS (SEQ | NO:67) | NO:63) | APRLLIYDASNRAT
NO: 37) | NO: 30) | VTAADTAVYYCARDANYYG 1D NO: GIPARFSGSGSGIDF
GAWAFDPWGQGTLVTVSS 70) TLTISSLEPEDFAVY
(SEQ ID NO: 7) YCQQHFNLPTFGGG
TKVEIK
(SEQ TD NO: 25)
MAB3- | VH4- | GSISST | SIYYSG | ARDAN | OLOLOESGPGLVKPSETLSLT | VK3- | RASQS | DASNR | QOHEN | EIVLTQSPATLSLSP
£G4 39 SHYWG | STFYN | YYGSA | CTVSGGSISSTSHYWGWIRQP | 11 VSSYL | AT LPT GERATLSCRASQSV
(SEQID | PSLKG | WAFDP | PGKGLEWIGSIYYSGSTFYNPS A (SEQID | (SEQID | SSYLAWYQQKPGQ
NO:50) | (SEQID | (SEQID | LKGRVTISVDTSKNQFSLKLSS (SEQ | NO:67) | NO:63) | APRLLIYDASNRAT
NO: 38) | NO: 29) | VTAADTAVYYCARDANYYGS 1D NO: GIPARFSGSGSGIDF
AWAFDPWGQGTLVTVSS 70) TLTISSLEPEDFAVY
(SEQ ID NO: 8) YCQQHFNLPTFGGG
TKVEIK
(SEQ TD NO: 25)
MAB6- | VH4- | GSIESG | SIYYSG | ARDGV | OLOLOESGPGLVKPSETLSLT | VK3- | RASQS | GASSR | QOHTV | EIVLTQSPGTLSLSP
£G4 39 SYYWG | GTYYN | LTLNK | CTVSGGSIESGSYYWGWIRQP |2 VSSSY | AT RPPLT | GERATLSCRASQSV
(SEQID | PSLKS |RSFDI | PGKGLEWIGSIYYSGGTYYNP LA (SEQID | (SEQID | SSSYLAWYQQKPGQ
NO:51) | (SEQID | (SEQID | SLKSRVTISVDTSKNQFSLKLS (SEQ | NO:68) | NO:64) | APRLLIYGASSRATG
NO: 39) | NO:31) | SVTAADTAVYYCARDGVLTL 1D NO: [PDRFSGSGSGTDET
NKRSFDIWGQGTMVTVSS 71 LTISRLEPEDFAVYY
(SEQ ID NO: 9) CQQHTVRPPLTFGG
GTKVEIK
(SEQ TD NO: 26)
MAB7- | VH4- | GSIESG | SIYYSG | ARDGV | OVOLOESGPGLVEPSQTLSLT | VK3- | RASQS | GASSR | QOHTV | EIVLTQSPGTLSLSP
1gG4 31 VYYWG | STYYN | LTENK | CTVSGGSIESGVYYWGWIRQP | 20 VSSSY | AT RPPLT | GERATLSCRASQSV
(SEQID | PSLKS |RSFDI | PGKGLEWIGSIYYSGSTYYNP LA (SEQID | (SEQID | SSSYLAWYQQKPGQ
NO:52) | (SEQID | (SEQID | SLKSRVTISVDTSKNQFSLKLS (SEQ | NO:68) | NO:64) | APRLLIYGASSRATG
NO: 40) | NO: 31) | SVTAADTAVYYCARDGVLTL 1D NO: [PDRFSGSGSGTDET
NKRSFDIWGQGTMVTVSS 71 LTISRLEPEDFAVYY

(SEQ ID NO: 10)

CQQHTVRPPLTFGG
GTKVEIK
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(SEQ 1D NO: 26)

MABS- | VH4- | GSIASG | SIYYSG | ARDGV | OLQLQESGPGLVKPSETLSLT | VK3- | RASQS | GASSR | QQHTV | EIVLTQSPGTLSLSP
2G4 39 SYYWG | QTYYN | LTLNK | CTVSGGSIASGSYYWGWIRQP | 20 VSSSY | AT RPPLT | GERATLSCRASQSV
(SEQID | PSLKS |RSFDI | PGKGLEWIGSIYYSGQTYYNP LA (SEQID | (SEQID | SSSYLAWYQQKPGQ
NO:53) | (SEQID | (SEQID | SLKSRVTISVDTSKNQFSLKLS (SEQ | NO:68) | NO:64) | APRLLIYGASSRATG
NO: 41) | NO:31) | SVTAADTAVYYCARDGVLTL 1D NO: IPDRESGSGSGTDFT
NKRSFDIWGQGTMVTVSS 71) LTISRLEPEDFAVYY
(SEQ 1D NO: 11) CQQHTVRPPLTFGG

GTKVEIK

(SEQ ID NO: 26)

MAB9- | VH4- | GSIESG | SIYYSG | ARDGV | QVQLOESGPGLVKPSQTLSLT | VK3- | RASQS | GASSR | QQHTV | EIVLTQSPGTLSLSP
2G4 31 LYYWG | STYYN |LTLNK | CTVSGGSIESGLYYWGWIRQP | 20 VSSSY | AT RPPLT | GERATLSCRASQSV
(SEQID | PSLKS |RSFDI | PGKGLEWIGSIYYSGSTYYNP LA (SEQID | (SEQID | SSSYLAWYQQKPGQ
NO: 54) | (SEQID | (SEQID | SLKSRVTISVDTSKNQFSLKLS (SEQ | NO:68) |NO:64) | APRLLIYGASSRATG
NO: 40) | NO: 31) | SVTAADTAVYYCARDGVLTL 1D NO: IPDRESGSGSGTDFT
NKRSFDIWGQGTMVTVSS 71) LTISRLEPEDFAVYY
(SEQ 1D NO: 12) CQQHTVRPPLTFGG

GTKVEIK

(SEQ ID NO: 26)

MABIO- | VH4- | GSIESG | SIYYSG | ARDGV | OVOQLOESGPGLVKPSQTLSLT | VK3- | RASQS | GASSR | QQHTV | EIVLTQSPGTLSLSP
eG4 31 LYYWG | STYYN | LALNK | CTVSGGSIESGLYYWGWIRQP | 20 VSSSY | AT RPPLT | GERATLSCRASQSY
(SEQID | PSLKS |RSFDI | PGKGLEWIGSIYYSGSTYYNP LA (SEQID | (SEQID | SSSYLAWYQQKPGQ
NO: 54) | (SEQID | (SEQID | SLKSRATISVDTSKNQFSLKLS (SEQ | NO:68) |NO:64) | APRLLIYGASSRATG
NO: 40) | NO: 32) | SVTAADTAVYYCARDGVLAL 1D NO: IPDRESGSGSGTDFT
NKRSFDIWGQGTMVTVSS 71) LTISRLEPEDFAVYY
(SEQ 1D NO: 13) CQQHTVRPPLTFGG

GTKVEIK

(SEQ ID NO: 26)
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MABI11- | VH4- | GSIESG | SIYYSG | ARDGV | OVOLOESGPGLVEPSQTLSLT | VK3- | RASQS | GASSR | QOHTV | EIVLTQSPGTLSLSP
£G4 31 LYYWG | STYYN | LALNK | CTVSGGSIESGLYYWGWIRQP | 20 VSSSY | AT RPPLT | GERATLSCRASQSV
(SEQID | PSLKS | RSFDI | PGKGLEWIGSIYYSGSTYYNP LA (SEQID | (SEQID | SSSYLAWYQQKPGQ
NO:54) | (SEQID | (SEQID | SLKSRVTISVDTSKNQFSLKLS (SEQ | NO:68) | NO:64) | APRLLIYGASSRATG
NO: 40) | NO: 32) | SVTAADTAVYYCARDGVLAL 1D NO: [PDRFSGSGSGTDFT
NKRSEDIWGQGTMVTVSS 7 LTISRLEPEDFAVYY
(SEQ ID NO: 14) CQQHTVRPPLTFGG
GTEVEIK
(SEQ D NO: 26)
MAB12- | VH4- | GSIESG | SIYYSG | ARDGV | OVOLOESGPGLVKPSQTLSLT | VK3- | RASQS | GASSR | QOHTV | EIVLTQSPGTLSLSP
£G4 31 LYYWG | STYYN | LALNK | CTASGGSIESGLYYWGWIRQP | 2 VSSSY | AT RPPLT | GERATLSCRASQSV
(SEQID | PSLKS | RSFDI | PGKGLEWIGSIYYSGSTYYNP LA (SEQID | (SEQID | SSSYLAWYQQKPGQ
NO:54) | (SEQID | (SEQID | SLKSRVTISVDTSKNQFSLKLS (SEQ | NO:68) | NO:64) | APRLLIYGASSRATG
NO: 40) | NO: 32) | SVTAADTAVYYCARDGVLAL 1D NO: [PDRFSGSGSGTDFT
NKRSFDIWGQGTMVTVSS 71 LTISRLEPEDFAVYY
(SEQ ID NO: 15) CQQHTVRPPLTFGG
GTKVEIK
(SEQ TD NO: 26)
MABI13- | VHI- | YTEGN | IINPSL | ARGGR | OVOQLVOSGAEVEKPGASVKY | VK3- | RASQS | GASTR | QOYVV | EIVMTOSPATLSVSP
£G4 46 YYMH | GLTSY |TTWIG |SCKASGYTFGNYYMHWVRG | 15 VSSNL | AT WPPLT | GERATLSCRASQSV
(SEQID | AOKFQ | AFDI | APGOGLEWMGIINPSLGLTSY A (SEQID | (SEQID | SSNLAWYQQKPGQ
NO:58) |G (SEQID | AQKFQGRVTMTRDTSTSTVY (SEQ | NO:69) |NO:65) | APRLLIYGASTRATG
(SEQTD | NO: 33) | MELSSLRSEDTAVYYCARGG 1D NO: [PARFSGSGSGTEFT
NO: 42) RTTWIGAFDIWGQGTMVTVS 2 LTISSLQSEDFAVYY
5 CQQYVVWPPLTFGG
(SEQ 1D NO: 16) GTKVEIK
(SEQ D NO: 27)
MAB14- | VHI- | YTEPA | IINPSL | ARGGR | OVOLVOSGAEVEKPGASVKY | VK3- | RASQS | GASTR | QOYVV | EIVMTOSPATLSVSP
1gG4 46 YYMH | GLTSY |TTWIG | SCKASGYTFPAYYMHWVRQA | 15 VSSNL | AT WPPLT | GERATLSCRASQSV
(SEQID | AQOKFQ | AFDI | PGOGLEWMGIINPSLGLTSY A A (SEQID | (SEQID | SSNLAWYQQKPGQ
NO:59) |G (SEQID | QKFQGRVTMTRDTSTSTVYM (SEQ | NO:69) |NO:65) | APRLLIYGASTRATG
(SEQTD | NO: 33) | ELSSLRSEDTAVYYCARGGRT 1D NO: [PARFSGSGSGTEFT
NO: 42) TWIGAFDIWGQGTMVTVSS 2 LTISSLQSEDFAVYY

(SEQ ID NO: 17)

CQOYVVWPPLTFGG
GTKVEIK
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(SEQ 1D NO: 27)

MABIS- | VHI- | YIFRE | IINPSIG | ARGGR | QVOLVOSGAEVKKPGASVKV | VK3- | RASQS | GASTR | QQYVV | EIVMTQSPATLSVSP
eG4 46 YYMH | LTSYA |TTWIG | SCKASGYTFREYYMHWYVRQA | 15 VSSNL | AT WPPLT | GERATLSCRASQSV
(SEQID | RKFQG | AFDI | PGQGLEWMGIINPSIGLTSYAR A (SEQID | (SEQID | SSNLAWYQQKPGQ
NO: 60) | (SEQID | (SEQID | KFQGRVTMTRDTSTSTVYME (SEQ | NO:69) |NO:65) | APRLLIYGASTRATG
NO: 43) | NO: 33) | LSSLRSEDTAVYYCARGGRTT 1D NO: [PARFSGSGSGTEFT
WIGAFDIWGQGTMVTYSS 72) LTISSLQSEDFAVYY
(SEQ ID NO: 18) CQQYVVWPPLTFGG
GTKVEIK

(SEQ ID NO: 27)
MABI6- | VHI- | YTFRE | IINPSIG | ARGGR | QVOLVOSGAEVKKPGASVKV | VK3- | RASQS | GASTR | QQYVV | EIVMTQSPATLSVSP
eG4 46 YYMH | LTSYA |TTWIG | SCKASGYTFREYYMHWYVRQA | 15 VSSNL | AT WPPLT | GERATLSCRASQSV
(SEQID | RKFQG | ALDI | PGQGLEWMGIINPSIGLTSYAR A (SEQID | (SEQID | SSNLAWYQQKPGQ
NO:60) | (SEQID | (SEQID | KFQGRVTMTRDTSTSTVYME (SEQ | NO: 69y | NO:63) | APRLLIYGASTRATG
NO: 43) | NO: 34) | LSSLRSEDTAVYYCARGGRTT D NO: [PARFSGSGSGTEFT
WIGALDIWGQGTMVTVSS 72) LTISSLQSEDFAVYY
(SEQ ID NO: 19) CQQYVVWPPLTFGG

GTKVEIK

(SEQ ID NO: 27)
MABI7- | VHI- | YTFPA | IINPSL | ARGGR | OVOLVOSGAEVKKPGASVKV | VK3- | RASQS | GASTR | QQYVV | EIVMTQSPATLSVSP
eG4 46 YYIH GLTSY | TTWIG | SCKASGYTFPAYYTHWVRQAP | 15 VSSNL | AT WPPLT | GERATLSCRASQSV
(SEQID | ARKFQ | ALDI | GQGLEWMGIINPSLGLTSY AR A (SEQID | (SEQID | SSNLAWYQQKPGQ
NO:61) |G (SEQTD | KFQGRVTMTRDTSTSTVYME (SEQ | NO: 69y | NO:63) | APRLLIYGASTRATG
(SEQID | NO: 34) | LSSLRSEDTAVYYCARGGRTT D NO: [PARFSGSGSGTEFT
NO: 44) WIGALDIWGQGTMVTVSS 72) LTISSLQSEDFAVYY

(SEQ ID NO: 20)

CQQYVVWPPLTFGG
GTKVEIK
(SEQ ID NO: 27
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MABIS- | VHI- | YTFPA |1INPSL | ARGGR | QOVOLVOSGAEVKKPGASVKY | VK3- | RASQS | GASTR | QOYVV | EIVMTOSPATLSVSP
£G4 46 YYMH | GLTSY |TTWIG | SCKASGYTFPAYYMHWYVRQA | 15 VSSNL | AT WPPLT | GERATLSCRASQSV
(SEQID | ARKFQ | AFDI | PGQGLEWMGIINPSLGLTSY A A (SEQID | (SEQID | SSNLAWYQQKPGQ
NO:59) |G (SEQ ID | RKFQGRVTMTRDTSTSTVYM (SEQ | NO:69) | NO:635) | APRLLIVGASTRATG
(SEQID | NO: 33) | ELSSLRSEDTAVYYCARGGRT ID NO: IPARFSGSGSGTEFT
NO: 44) TWIGAFDIWGQGTMVTVSS 72) LTISSLQSEDFAVYY
(SEQ ID NO: 21) CQQYVVWPPLTFGG
GTKVEIK
(SEQ D NO: 27)
MABI19- | VHI- | YTFTSH | VINPS | ARLHV | OVOLVOSGAEVKKPGASVKY | VK3- | RASQS | GASTR | QQYIVF | EIVMTOSPATLSVSP
£G4 46 YMG MGATS | SGSYY | SCKASGYTFTSHYMGWVRQA | 15 VSSNL | AT PWT GERATLSCRASQSV
(SEQID | YAQKF | PAYLD | PGOGLEWMGVINPSMGATSY A (SEQID | (SEQID | SSNLAWYQQKPGQ
NO:62) | QG Y AQKFQGRVTMTRDTSTSTVY (SEQ | NO:69) | NO:66) | APRHLIYGASTRAT
(SEQTD | (SEQID | MELSSLRSEDTAVYYCARLH ID NO: GIPARFSGSGSGTEF
NO: 45) | NO: 35) | VSGSYYPAYLDYWGQGTMV 2 TLTISSLQSEDFAVY
TVSS YCQOQYIVFPWTFGG
(SEQ 1D NO: 22) GTKVEIK
(SEQ TD NO: 28)
MAB20- | VHI- | YTFTSH | INPSM | ARLHV | OVOLVOSGAEVKKPGASVKY | VK3- | RASQS | GASTR | QQYIVF | EIVMTQSPATLSVSP
£G4 46 YMG GATSY | SGSYY | SCKASGYTFTSHYMGWVRQA | 15 VSSNL | AT PWT GERATLSCRASQSV
(SEQID | AOKFQ | PAYLD | PGQGLEWVGITNPSMGATSY A A (SEQID | (SEQID | SSNLAWYQQKPGQ
NO:62) |G Y QKFQGRVTMTRDTSTSTVYM (SEQ | NO:69) |NO:66) | APRHLIYGASTRAT
(SEQTD | (SEQID | ELSSLRSEDTAVYYCARLHVS ID NO: GIPARFSGSGSGTEF
NO: 46) | NO: 35) | GRYYPAYLDYWGQGTMVTV 2 TLTISSLQSEDFAVY
55 YCQOQYIVFPWTFGG
(SEQ 1D NO: 23) GTKVEIK
(SEQ TD NO: 28)
MAB21- | VHI- | YTFTSH | IINPSM | ARLHV | OVOLVOSGAEVEKPGASVKY | VK3- | RASQS | GASTR | QOYIVF | EIVMTOSPATLSVSP
IgG4 46 YMG GATSY | SGSYY | SCKASGYTFTSHYMGWVRQA | 15 VSSNL | AT PWT GERATLSCRASQSV
(SEQID | TOKFR | PAYLD | PGQGLEWMGIINPSMGATSYT A (SEQID | (SEQID | SSNLAWYQQKPGQ
NO:62) |G Y QKFRGRVTMTRDTSTSTVYM (SEQ | NO:69) |NO:66) | APRHLIYGASTRAT
(SEQTD | (SEQID | ELSSLRSEDTAVYYCARLHVS ID NO: GIPARFSGSGSGTEF
NO: 47) | NO: 35) | GRYYPAYLDYWGQGTMVTV 2 TLTISSLQSEDFAVY

3
(SEQ ID NO: 24)

YCQQYIVFPWTFGG
GTKVEIK
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(SEQ 1D NO: 28)

" Includes CDR-H1 as defined by both the Chothia and Kabat numbering systems. inclusive of the boundaries of both numbering systems.
* According to the Kabat numbering system.

* According to the IMGT numbering system.

* According to the Kabat and Chothia numbering systems.

* According to the Kabat and Chothia numbering systems.

¢ According to the Kabat, Chothia. and IMGT numbering svstems.
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Example 4: Antibody Characterization

[0646] ForteBio Kp Measurements: Quantitative binding of antibodies to recombinant monomeric
human, mouse (SEQ ID NO: 3), cynomolgus monkey TIGIT was measured using biolayer
mterferometry (BLI) with a FORTEBIO®. Affinity measurements of selected antibodies were
performed generally as described in Estep ¢t al., Mabs, 2013, 5:270-278, incorporated by reference in
its entirety. FORTEBIO affinity measurements were performed by loading 1gGs on-line onto AHQ
sensors. Sensors were equilibrated off-line in assay buffer for 30 vun and then monitored on-line for
60 seconds for baseline establishment. Sensors with loaded IgGs were exposed o a single
conceniration of antigen (100 nM) for 3 minutes. Afterwards they were transferred to assay buffer for
3 minutes for off-rate measurement. Kinetics were analyzed using the 1:1 binding model. A summary
of Ky measurements for antibodies binding a single concentration of human, cynomolgus monkey,
and mouse (SEQ ID NO: 3) TIGIT is shown in Table 6 below.

{0647 MSD-SET Ky Measurements: Solution equilibrium  affinity measurements of selected
antibodies binding to monomeric recombinant human and cynomolgus monkey TIGIT were
performed generally as previously described. See Estep et al., supra, incorporated by reference 1n its
entirety. Briefly, solution equilibrium titrations (SET) were performed in PBS + 0.1% I1gG-Free BSA
(PBSF) with antigen (T1GIT monomer) held constant at 10-100 pM and incubated with 3-to S-fold
serial dilutions of Fab or mAbs starting at 10pM-10nM. Antibodies (20 nM in PBS) were coated onto
standard bind MSD-ECL plates ovemight at 4°C or at room temperature for 30 nun. Plates were then
blocked by BSA for 30 min with shaking at 700 rpm, followed by three washes with wash buffer
(PBSF + 0.05% Tween 20). SET samples were applied and incubated oo the plates for 130s with
shaking at 700 rpm followed by one wash. Antigen captured on a plate was detected with 250ng/mL
sulfotag-labeled streptavidin in PBSF by incubation on the plate for 3 min. The plates were washed
three times with wash buffer and then read on the MSD Sector Imager 2400 instrument using 1x Read
Buffer T with surfactant. The percent free antigen was plotted as a function of titrated antibody in
Prism and it to a quadratic equation to extract the Kp. To improve throughput, liquid handling robots
were used throughout MSD-SET experiments, including SET sample preparation.

Table 6: K;, Measarements for Human, Cyno, and Mouse (SEQ 1D NO: 3) TIGIT

Antibody ForteBio ForteBio ForteBio MSD-SET MSDB-SET
Kp (M) Ko M) Cyno | K (M) Mouse Ky (M) Kp (M) Cyno
Human TIGIT TIGIT His TIGIT His Human TIGIT TIGIT His
His His

MABI 3.24E-10 2.64E-09 N.B. 5.40E-11 3.20E-10
MAB2 4.37E-10 1.57E-09 N.E. 2.50E-11 2.30E-10
MAR3 3.32E-10 8.02ZE-10 N.B. 3.10E-12 3.50E-11
MAB4 2.46E-10 3.69E-10 N.B. 5.00E-12 1.50E-11
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MABS 1.96E-10 8.98E-10 N.B. 4.90E-12 4.60E-11
MABG6 3.11E-09 1.75E-08 N.E. ND N.D
MAR7 2.54E-09 PF. N.E. ND ND
MABS 3.13E-09 2.58E-08 N.B. N.D ND
MAB9 2.83E-09 9.35E-09 N.B. N.D N.D

MABI10 1.71E-09 6.55E-09 PF. 1.10E-10 ND
MABI1 2.47E-09 8.14E-09 N.B. 1.50E-10 ND
MABI12 2.35E-09 6.57E-09 PF. 5.60E-11 ND
MABI13 1.44E-09 N.B. N.B. 4.00E-10 ND
MABI14 1.23E-09 N.B. N.B. 3.80E-10 N.D
MABI1S 5.26E-10 7.94E-08 N.E. 2.10E-10 N.D
MABI16 3.78E-10 7.04E-08 N.B. 7.00E-11 ND
MAB17 4.29E-10 1.10E-G7 N.B. 4.10E-11 N.D
MABI18 4.48E-10 7.20E-08 N.B. N.D ND
MARBI19 P.F. N.B. N.B. ND ND
MAB2¢ PF. N.B. N.B. 3.060E-11 ND
MAB21 PF. N.B. N.B. 8.00E-11 ND

N.B.: Non-binder or weak binder
P.F.: Poor Fit (good binding response with unreportable Kp based on a 1:1 fiting model)

N.D.: MSD affinity rmeasureraent was not performed

Example 5: Evaluation of Blockade of TIGIT Ligands

[0648] Cuantitative ligand blocking studies were conducted by using a cell surface TIGIT binding
assay. Binding of fluorescently labeled PYR-Fc or PVRL2-Fc to human TIGIT expressing Jurkat cells
was measured by flow cytometry. A dilation series of cach (est antibody was incubated with the
TIGIT Turkat cells in order to measure each antibody’s ability to block PVR-F¢ or PVRL2-Fc binding
and determine the 1C:, values shown in Table 7.

Table 7: Ligand blocking ICs Values for Antibody Panel

- PVR ICs PVRLZ2 ICs
Antibody (M) (a)

MABI1-1gG4 2.2 1.4
MAR2-fg(G4 23 1.3
MAB3-1eG4 1.6 1.2
MAB4-Ig(G4 19 16
MABS-ig(G4 1.7 14
MABG-IzG4 32 1.4
MAB7Y-lg(G4 2.6 2
MABR-Tg(G4 2.9 1.2
MARS-fg(G4 1.9

MABI10-IgG4 33

MABI11-IgG4 2 2

MABI12-1gG4 1.7 1.2

MAB13-1gG4 2.1 18

MABi4-1gG4 2.6 1.6
MABI15-1gG4 2.2 1.1
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. PYR I, PVRLZ ICs
Amntibody (M) (s}

MABI16-IgG4 2.1 i3
MAB17-1gG4 2.6 1.9
MABI18-1g(G4 1.8 1.9
MARBI19-1g(34 6.4 2

MAB20-1oG4 2.3 1.9
MAB21-1g(G4 ] 0.8

Example 6: Additional TIGIT Binding Assays to Measure Affinity and Cross-Reactivity of
Antibodies to TIGIT

{0649} The affinity of antibodies bmnding to human TIGIT was measured with multiple
concenirations of antigen in order to more accurately measure binding kinetics. Additionally,
quantitative binding of MAB10 to human, mouse (SEQ 1D NO: 3), cynomolgus monkey TIGIT was
measured using biolayer interferometry (BLI) and flow cytometry. Figure 1A shows an alignment of
TIGIT from ditferent species. The percent identities across the whole TIGIT protein are suramarized
in Table 8 below.

Table 8: Percent identities between TIGIT proteins of different species.

Human Cynomolgus Mouse
Monkey
Human 100 39.17 68.38
Cynomolgus 89.17 100 66.67
Monkey
Mouse 68.38 66.67 100

Kinetic Measurements for Antibodies Binding to Human, Cynomolgus Monkey, and Mouse TIGIT

[0650] The binding affinities and kinetics for antibodies binding to human TIGIT-His were measured
using an Octet® QKe instrument (ForteBio) in a method similar (o that described above in Example 4
but with multiple concentrations of antigen used. Additionally, binding of MABIO0 to cynomolgus
monkey and mouse (SEQ ID NO: 3) TIGIT-His was measured. A strategy of capturing ani-TIGIT
antibodies on sensors following association/dissociation of monomeric TIGIT proteins was used {o
avoid avidity effects in the assay. The BLI analysis was performed at 29°C using 1X kinetics buffer
{ForteBio} as assay buffer. Anti-buraan IgG Fc captore (AHC) biosensors (ForteBio) were first
presoaked in assay buffer for over five minutes. Anti-TIGIT antibody (5 pg/mlL) was captured on the
sensor for 300 seconds. Sensors were then dipped in assay buffer for 120 seconds to e¢stablish a
baseline before measuring binding to each TIGIT protein. Sensors were then dipped info varying
concentrations of human TIGIT-His (12.4 to 0.8nM or 6.2 to 0.8nM, 2-fold dilutions in assay buffer),
cynomolgus monkey TIGIT-His (24.6 to 1.58M or 12.3 to 1.5nM, 2-fold dilutions in assav buffer, for
MABRBI10 only), or mouse TIGIT-His (303 to 4.70M, 2-fold dilutions in assay buffer, for MABLO only)

for 300 seconds or 600 seconds, depending on the experiment, to measure association. Dissociation

112



WO 2017/059095 PCT/US2016/054484

of TIGIT was measured by dipping the sensors into assay buffer for 600, 1200, or 1800 seconds,
depending on the experiment (600 seconds was only used for mouse TIGIT-His). Agitation at all
steps was 1000 rpm.

(8631} Kinetic parameters were generated with Octet® Data Analysis Software Version 8.2.6.7 using
reference subtraction, dissociation based inter-step correction, l-to-1 binding model, and global fit
(R unlinked by sensor). The association rate constant (k,), dissociation rale constant (kg) and
equilibrium constant (Kp) values were individually averaged across experiments, and a summnary of
the data for antibodies binding to human TIGIT are shown in Table 9. A summary of MAB10 binding
to reonomeric human, cynomolgos monkey, and racuse TIGIT (SEQ 1D NG: 3 is shown 1o Table 10.

Table 9: TIGIT Antibody Multi-Concentration Kinetics for Binding Human TIGIT

Antibody | Average of k, (1/Ms) | Average of ky (1/s) | Averageof Kp (M) | p
MAB2 3.2E+05 2.3E-04 7.1E-10 2
MAB4 7.0E+05 6.3E-05 8.1E-11 3
MAB3 7.7E+05 1.4E-04 1.9E-10 2
MABY 1.6E+06 8.5E-04 3.6E-1¢ 2

MABI¢ 2 0E+06 3.8E-04 2.4E-10 6
MABI1 13E+06 3.5E-04 2.8E-10 2
MABI2 1.3E+06 2 4E-04 L.6E-10 2
MABIL3 L1E+06 6.6E-04 5.8E-10 2
MABI16 4 5E+05 3.5E-04 L1E-09 3
MABI8 7.5E+03 5.9E-04 8.1E-10 3
MAB20 8.9E+05 3.8E-04 4.6E-10 2
MAB21 1.4E+06 5.0E-04 3.6E-10 2

Table 1¢: MABIO Kinetic Parameters for Binding Human, Cynomolgus Monkey, and Mouse

Species Average k, (1/Ms) | Average ky (1/8) | Average Kp (M) | n
Human 2.0E+06 3.8E-04 24E-10 6
Cynoemolgus Monkey | 7.9E+05 4.6E-03 6.2E-09 5
Mouse - - >7 0B-07* 3

*Kp could not be determined due to minimal binding (very low binding response), indicating that any
binding 1s poorer than the limit of the instrument’s sensitivity.

Kn Measurements for Binding to Cells Engineered to Express TIGIT

[8652] The Ky for MAB10 binding to cell surface TIGIT in engineered cell lines was measured using
flow cytometry. Jurkat cells (acute T cell leukemia, ATCC® TIB-152™) were enginecred to stably
express human or cynomolgus monkey TIGIT, and CHO-K1 cells were engineered to stably express
mouse TIGIT (SEQ ID NO: 3). The Ky, values are shown in Table 11. The Ky, values for MABIO
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binding (o cell surface human and ¢ynomoelgus monkey TIGIT are very similar.

Table 11: Measuwrement of Kp for MAB10 Binding to Cell Sorface TIGIT on Engineered Cells

Cell Line Average Ko (M) | B
Human TIGIT Jurkat 5.1E-10 2
Cynomolgus Monkey TIGIT Jurkat | 4.0E-10 1
Mouse TIGIT CHGO-K1 9.8E-9 1

Ky Measurementis for Binding to Primary Cells

[#633] The Ky for MAB10 binding to cell surface TIGIT on primary cells was measured using flow
cytometry. For both human and cynomolgus monkey PBMCs, CD8+ T cells had the greatest
detectable TIGIT expression, and therefore were used to calculate the binding of MABI10 (o primary
cells in these species. For analysis purposes, CD8+ T cells were defined as cells with a lymphocyte
size and granularity that expressed the following combination of molecular markers: CD3+CD4-
CDg+. Similarly, murine Tregs deronstrated the highest binding of MABIG, and were therefore vsed
for these calculations. Murine Tregs were defined as CD4+CDS-CD25+FoxP3+ cells of lymphocyte
size and granularity. The Kg values are shown in Table 12. The Ky, values for MAB10 binding to cell
surface human and cynomelgus monkey TIGIT on primary cells are very similar,

Table 12: Measurement of Ky for MAB10 Binding to Cell Surface TIGIT on Primary Cells

Cells Average Ky (M) | m
Human CDS 1.3E-9 2
Cynomolgus Monkey CD8 | 2.8E-9 2
Mouse Tregs 2.5E-8 2

Awntibody binding fo human PYRI A

{86341 In order to confirm the specificity of anti-TIGIT antibodies, binding to human PVRLA, the Ig
family member most closely related to TIGIT (29% identity in extracellular region of homology), was
measured by BLIL Figure 1B shows an alignment of the human TIGIT and PVRL4 extracellular
domains. The BLI analysis was performed at 30°C using 1X kinetics buffer as assay buffer. AHC
sensors were first presoaked in assay buffer for greater than 5 minutes. Antibody (5 ng/mlbL) was
captured on the sensor for 300 seconds. Sensors were then dipped in assay buffer for 120 seconds to
cstablish a baseline before measuring binding to human PVRL4-His protein. Sensors were then
dipped into human PVRL4-His (2008M in assay buffer) for 200 seconds to measure association.
Dissociation of PVRL4 was then measured by dipping sensors into assay buffer for 200 scconds.
Results were analyzed using Octet® Data Analysis Software Version 8.2.0.7. MAB1 through MAB21
did not bind PVRL4, thus demonstrating that the MABs disclosed herein are highly specific for
TIGIT.
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Example 7: Production of IL-2 in Jurkat Cells Engineered to Respond to Human TIGIT
Signaling Following Treatment with Anti-TIGIT Antibodies

[#655] An assay for testing the ability of antibodies to mhibit the function of TIGIT was developed
using two engineered cell lines. This co-culture assay was developed to mimic the interaction of a
TIGIT expressing T cell with a second cell expressing TIGIT ligand (PVR and PVRL2), thus
replicating TIGIT s ability to suppress T cell activation. This interaction causes an inhibition of T cell
function (c.g. cviokine release) in the TIGIT expressing cell. Jurkat cells (acute T cell leukemia)
normally express TL-2 upon stimulation of the T cell receptor (using anti-CD3 and anti-CID28 agonist
antibodies). The expression of TIGIT in Jurkat cells would reduce IL-2 expression induced by anti-
CD3/CD28 agonist antibodies if PVR and/or PVRL.2 was present and bound to TIGIT, thus providing
a suppressive signal to the Jurkat cell. Therefore, a Jurkat cell line was engineered to express human
TIGIT.

[0656] A second cell line, HT-1080 (human fibrosarcoma cell ling, ATCC® CCL121"), was
engincered to express a membrane tethered anti-CD3 single chain Fv (scFv) antibody that can provide
an activating signal to the TIGIT Jurkat cells. The activating signal was also enhanced by including
soluble anti-CD28 agonist antibody. HT-1080 cells naturally express high levels of PVR and PVRL2,
thus providing ligand for TIGIT in a TIGIT Jurkat/anti-CD3 HT-108C co-culture assay. In this co-
culture assay, TIGIT antagonist antibodies increase the production of ¥L-2 compared to negative
control antibodies. An overview of this assay system is shown in Figure 3.

{4657 The co-culiure assay was used to determine the ECsy of asti-TIGIT antibodies by treatinent
with a dose range of antibody. ECs, was measured for anti-THGIT antibodies MABI-MAB21, as well
as the hamster anti-mouse anitbody SECI (see Example 8) and the commercial anti-human asti-
TIGIT antibody MBSA43 (available, e.g., from eBioscience, Cat. No. 16-9500). The supematants
were harvested as described above 24 hours post treatment and analyzed by an IL-2 ELISA. A
summary of the experimentally determined ECs, values in human TIGIT Jurkat cells is in Table 13.
As can be seen in Table 13, all of the MARs except for MABI13, MAB 14, MAB 16, and SECI,
perform betier in this assay than the commercial antibody MBSA43.

Table 13: Average ECsy Values in Human TIGIT Jurkat Co-Culture Assay

Antibody Aw’r(f}%"ﬁm”
MABI1 .22
MAB2 0.31
MAB3 0.33
MAB4 (.34
MABS 0.34
MABG6 data not available
MAB7 G.25
MABS (.24
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MABR9 0.06
MABI0G 0.14
MABI1 (.24
MARI12 0.16
MARBI13 1.40
MAB14 0.71
MABI3 6.21
MABIL6 1.1t
MAB17 0.13
MABIS 0.23
MABI19 0.2
MAR20 0.68
MABR21 G.6l
SECT (see below) 8.46
MBSA43 (.45

[8658] Additionally, the Jurkat co-culture assay was repeated with MABI0 using a subcloned isolate
of the anti-CD3 scFv HT1680 cells. Figure 4A shows the ECs, curves from an exemplary experiment
comparing MABIO and an IgG4 control. That experiment was conducted 3 times, and the average
ECs was 0.11 nM.

[0659] As described above for human TIGIT expressing Jurkat cells, a co~culture stimulation assay
was set up with HT-1080 anti-CD3 scFv cells in the presence of cynomolgus monkey TIGIT
expressing Jurkat cells and soluble anti-human CD28. Figure 4B shows the ECsy curves from an
exermplary experiment comparing MAB10 and [gG4 control. As shown in Figure 4B, MABI0 induces
IL-2 production in cynomolgus monkey TIGIT expressing Jurkat cells, whercas the IgG4 isotype
control does not. The average ECs, for MAB1O0 in the cynomolgus monkey TIGIT Jurkat/anti-CD3

HT-1080 co-culture assay was determined to be 2.87 nM.

Example 8 Characterization of the anti-TIGIT antibody “SEC1”

[8660] Additional studies were conducted to characterize the hamster anti-TIGIT astibody 16A7
(disclosed, e.g., in U.S. Pat. Pub. No. 20090258013), The antibody 10A7 was reformatted in two
different ways for use in this study. The first was (o make a chimeric antibody with hamster variable
regions and human IgG4 S228P (human S228P heavy chain, SEQ 1D NO:73) and kappa constant
regions (constant regions used for MAB10, SEQ ID NO:75). The second was to make a chimeric
antibody with hamster variable regions and mouse 1gG2a N297A and kappa constant regions (heavy
chain: SEQ ID N(O:77; light chain: SEQ 1D NO:79). The variable regions of the antibodies arc
provided in SEQ ID NQOs:74, 76, 78 and 0. The reformatted 10A7 antibodies are referred to herein as
“SEC1™.

Kinetic Measurements for SEC! Binding to Recombinant Human, Cynomolgus Mownkey, and Mouse
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TGIT

[#661] The binding affinities and kisetics of binding of SECI mouse IgG2a N297A to human
TIGIT-His, cynomolgus monkey TIGIT-His, and mouse (SEQ 1D NG: 3) TIGIT-His were measured
using BLI with an Octet QKe instrument. A strategy of capturing SECI on sensors followed by
association/dissociation of monomeric TIGIT proteins was used to avoid avidity effects in the assay.
The BLI analysis was performed at 29°C using 1X Kinetics Buffer (ForteBio) as assay buffer. Anti-
Mouse 1gG Fe Capture (AMC) biosensors (ForteBio) were first presoaked in assay buffer for greater
than 5 minutes. SEC1 mouse TgG2a N297A (5 pg/mL)y was captured on the sensor for 300 seconds.
Sensors were then dipped in assay buffer for 120 seconds to establish a baseling before measuring
binding to each TIGIT protein. Sensors were then dipped into varying concentrations of human
TIGIT-His (33.8 to 1.25nM, 3 fold dilutions in assay buffer), cynomolgus monkey TIGIT-His (302.8
to 0.42aM, 3 fold dilutions in assay buffer), or mouse TIGIT-His (33 to 1.22nM, 3 {old dilutions in
assay buffer) for 300 seconds to measure

association. Digsociation of TIGIT was then measured by dipping sessors into assay buffer for 60¢
seconds. Agifation at all steps was 1000 rpm. Kinetic parameters and sensorgrams were generated
with Octet® Data Analysis Software using reference subtraction, dissociation based infer-step
correction, 1 to 1 binding model, and global fit (Rmax unlinked by sensor). The Kp values are shown
i Table 14.

Table 14: SECI [g(G2a N297A Kinetic Parameters for Binding TIGIT

Species k, (1/Ms) ky (1/8) Ky (M)

Human L.7E+06 7.9E-03 4. 7E-09
Cynomolgus Monlkey No Binding

Mouse 1.9E+06 6.0E-04 3.2E-10

Ky Measurements for Binding to Primary Cells
[0662] The Ky for SEC1 (1gG4 S228P) binding to cell surface TIGIT on primary cells was measured
using flow cytometry as described in Example 6. For both human and cynomolgus monkey PBMCs,
CD8+ T cells had the greatest detectable TIGIT expression, and therefore were used to calculate the
binding of SEC1 to primary cells in these species. For analysis purposes, CD8+ T cells were defined
as cells with a lvraphocyvte size and granularity that expressed the following combination of molecular
markers: CD3+CD4-CD8+. Similarly, murine Tregs demonstrated the highest expression of TIGIT,
and were therefore used for these calculations. Murine Tregs were defived as CD4-+CD8-
CD25+FoxP3+ cells of lymphocvte size and granularity. The Ky, values are shown in Table 15.
[0663] Table 15 Mcasurement of Ky, for SEC1 Binding to Cell Surface TIGIT on Primary Cells
Cells Average Kp (M) i n
Human CD§ 3.6E-9 1
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Cynomolgus Monkey CD8 No binding 1
Mouse Tregs 4.1E-10 2

Fngineered TIGIT Jurkat/anti-CD3 HT-1080 Assay

[8664] SECI antagonizes TIGIT function in the engineered human TIGIT Jurkat/anti-CD3 HT-1080
co-culture assay described in Example 7. The experiment was conducted 3 times, and the average
ECs, was 8.5 nM. In comparison, the average ECs; for MAB10 1n this assay is 0.14nM.

[8665] Like MABI10, SECI has been described as a ligand blocking andibody, and both austibodies
inhibit the function of TIGIT in an engineered TIGIT Jurkat/anti~-CD3 scFv HT-1080 co-culture

assay.

Example 9: Increase in cytokine production in sub-optimally stimulated human T cells
following treatment with MAB19O

[8666] A study was developed in order to determine whether MAB10 is ¢fficacious in a cellolar in
vitro systera using human primary T cells obtained from healthy donors. Two different forms of the
assay were used: stimulation of T cells within a mix of PBMCs and stimulation of CD4+ T cells after
isolation from PBMCs. TIGIT is expressed in exhausted intra-tumoral CDB+ T cells, NK and
regulatory T cells. This study was designed to identify and obtain more readily available TIGIT
expressing human primary T cells to use as a surrogate system for the intra-tumoral target cells.

[0667] In CD4+ T cells, TIGIT expression is primarily restricted to memory cells (CD45RO+).
Suboptimnal stimulation of CD4+ T cells permits assaying the efficacy of MAB10 by measuring the
increased production of IFN-y following inhibition of TIGIT — ligand interactions.

[0668] Human primary T cells were obtained from healthy donors. Total peripheral blood
mononuciear celis (PBMCs) were isolated from leukapheresis preparations and CD4+ T cells were in
turn isolated from PBMCs.

[6665] PBMCs were purified using Ficoll® density gradients. PBMCs were then used fo purify
CD4+ cells using negative selection {CD4 T cell isolation kit, Milteny1) following manufacturer’s
protocol.

FACS Analysis of Key Markers on Human CD4+ T Cells.

[0670] CD4+ T cells were sub-optimally stimulated with plate-bound anti-CD3 antibody (1pg/mL)
and soluble anti-CD28 antibody (Zpg/mL) for 60 hours. For staining and FACS analysis, cells from
unstimulated and stimulated samples were used. The following antibodies were used for staining:
anti-TIGIT-PE-Cy7, anti-PVR-PE, anti-CD4-APC-eFluor780 and anti-CD45RA-APC, anti-CD45R0O
PerCP-cFluor710, and CD226-FITC. Cells were analyzed by flow cytometrv using a BD
LSRFortessa™ ingtrament.

[#671F Sub-optimal stimaulation of PBMCs was achieved by addition of low concentrations of anti-

CD3 antibody (0.2pg/mL). Sub-optimal stimulation of CD4+ T cells was achieved by culturing the
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cells on 96-well flat-bottom plates that had been previously coated with Lug/mL of anti-CD3 antibody
and 2ug/ml. soluble anti-CD28 antibody. After 60 hours of culture, supematants were collected and
frozen for cvtokine quantification using ELISA, AlphalLISA® or multiplex/Luminex® technology.
The effect of MABIL0 addition was compared to the addition of a non-specific control IgG4 antibody.
{0672] Purified CD4+ T cells were left unstimulated or were stimulated for 60 hours using plate-
bound anti-CD3 antibody (lpg/mL) and soluble anti-CD28 antibody (2ug/mlL). FACS analysis was
perforred on both unstimulated (Figure 5A) and stimulated cells (Figore 3B). Population percentages
and mean fluorescence intensity (MFI) were calculated. Expression analysis of cell markers TIGIT,
PVR, and CD226 prior and post-activation showed that the percentage of both PVR and CI3226
positive cells increases upon activation. For TIGIT, the percentage of TIGIT positive cells only
mcreased moderately with these activation conditions, but the MFI values indicated a clear
upregulation of TIGIT expression in the positive cell population. FACS analysis also confirmed that
TIGIT expression was restricted primarily to memory cells (CD45R0+). CD4+ T cells from a
representative donor were stained for CD435RA (naive T cell marker) and CD43RO (activated or
memory T cell marker) markers to differentiate naive and memory T cells. Expression levels of
TIGIT were analyzed within each of these populations (see Figure 5C).

[8673] Purified PBMCs obtained from healthy donors were stimulated for 60 hours using soluble
anti-CD3 antibody (0.2pg/mL) in the presence of different concentrations of a MAB or a control IgG4
antibody. Cell culture supernatants were coliected and wvsed to measure production of pro-
mflammatory cytokines. The analysis of samples from two human donors, illustrated in Figures 6A-
6K, show that treatment with each of the MABs induces the upregulation IFN-y. MABIO was then
used to induce the production of several pro-inflammatory cytokines in PBMCs from Donor 1,
mcluding tumor necrosis factor alpha (INF, Figure 6L), lymphotoxin alpha (LT-o, Figure 6M), and
interferon gamma (IFN-y, Figure 6N3. A graphical analysis of the EC, for IFNwy is shown in Figure
60. PBMCs from Donor 2 were similarly treated with MABI0O and cytokines induced as shown in
Figure 7A (IFN-y). Figure 7B (TNF), Figure 7C (IL-0), Figure 7D (GM-CSF), and Figure 7E (LT-).
ECse value for MABIO in this assay in the two donors tested was averaged as ~16nM, by determining
the concentration of MABI0 required to induce 50% of the increase in IFN~y, TNF and LT- signal.
A summary of the TNF data for the two donors (Figure 6) 1s shown in Table 16.

Table 16: Data Summary for Twoe Donors {TNF Analyzed)

Donor EC; (nb) ECs (8M) EC, (nM)
1 5.02 12.60 31.59
2 18.86 20.60 22.49
Average 11.94 16.60 27.04

[8674] Purified CD4+ T cells obtained from 3 different healthy donors were stimulated for 60 hours

using plate-bound anti-CD3 antibody (1pg/mL) and soluble anti-CD28& antibody (Qug/mL) in the
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presence of different concentrations of a control IgG4 antibody or MAB10. Cell culture supernatants
were collected and used to measure levels of IFN~y production.

[0675] In these sub-optumally stimaulated CD4+ T cells, MABI10 addition results in an upregulation
of IFN-y in a dose dependent manner in all three donors, demonstrating the anti-TIGIT antagonistic
function of MABIQ (see Figure 8A (Donor 1), Figure 8B (Donor 2), and Figure 8C (Donor 3)3. TFN-y
production in cells treated with either MABIO (black bars) or the 1gG4 isotype conirol (light gray
bars) is shown in the left panel of each Figure. ECsy average value for MAB10 in this assay was
calculated as 1.02nM by determining the conceniration of MABIG required o induce 30% of the
increase in IFN-y signal (plotted in the right panel of cach of Figures 8A-8C). The data are
summarized in Table 17.

Table 17: Data Summary for Three Donors

Donor | ECyy (0M) | EC (nM) | ECy (nM)
1 .37 1.00 2.72
2 0.85 .94 1.04
3 1.05 1.12 1.19
Average 6.75 1.02 1.65

[0676] As described above, addition of MABIC to sub-optimally stimulated human T cells
antagonizes TIGIT fonction and induces the upregulation of pro-inflammatory cytokines (e.g., IFN-y
and TNF) when compared to a non-specific control 1g(G4 antibody. This effect is dose-dependent with
an estimated ECs, of InM for the isolated CD4+ T cell assay. These data demonstrate 7 vitro efficacy

of MAB10 in normal priraary human T cells.
Example 16: Characterization of MAB10 in PD-1/TIGIT Combination Biocassay

{06771 PD-1 is an immune inhibitory receptor expressed on activated T cells and B cells and plays a
critical role in regulating immune responses to tumor antigens and autoantigens. Engagement of PD-1
by cither of its ligands, PD-L.1 or PD-L2, on an adjacent ceil inbibits T-cell receptor (TCR) signaling
and TCR-mediated proliferation, transcriptional activation and cytokine production. Therapeutic
antibodics and Fc fusion proteins designed to block the PD-1/PD-L1 intcraction show promising
results in clinical trials for the treatment of a variety of cancers.

{6678} The PD-U/TIGIT Combination Bioassay (Promega) is a biologically relevant mechanism of
action-based assay that can be used to measurc the potency and stability of antibodies and other
biologics designed to block the PD-1/PD-L1 and TIGIT/CD155 interactions in combination. The
assay consists of two genetically engineered cell lines: PD-1/TIGIT Effector Cells, which are Jurkat
T-cells stably expressing human PD-1, TIGIT, and a luciferase reporter, and PD-L1I/CDI155
APC/CHO-K1 Cells, which are CHO-K1 cells stably expressing luman PD-L1. human CD1355, and a

cell surface protein (in this case, TIHGIT) designed to activate cognate TCRs in an antigen-independent
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rianner.

[86797 When the two cell types are co-cultured, the PD-1/PD-L1 and TIGIT/CDI35 interactions
inhibit TCR signaling and luciferase activity. Addition of an antibody, ¢.g., an ABP disclosed herein
or known in the art, that binds TIGIT and blocks ligand binding (e.g., CD155), in combination with a
second antibody that blocks the interaction of PD-1 with its ligand (e.g., PD-L1), releases the
inhibitory signal and results in TCR signaling and NFAT-mediated luciferase activity.

[66863] Figore 9A shows the results of the assay in which a 1:1 ratio of MAB10 and pembrolizumab
{anti-PD-1 antibody) was used. Concentrations for each antibody were 25, 10, 4, 1.6, 0.64, 0.256,
0.1024, 0.04096, and 0.016384 pg/ml. An untargeted IgG4 was used as a control.  As shown 1o the
Figure, only the combination of MABI10 and pembrolizumab (ECs; of 5.06 nM) blocked binding
sufficiently to induce luciferase activity in the Jurkat cells. Neither the TgG4 control alone or the
IgG4 + MABI10 combination induced luciferase activity.

[6681] The assay was then repeated with a 1 pg/ml fixed dose of pembrolizumab (and a | ug/ml
fixed dose of the IgG4 control) and a varying dose of MABIO (50, 20, & 3.2, 1.28, 0.512, 0.2043,
0.08192, and 0.032768 pg/ml). As shown in Figare 9B, while the fixed dose of pembrolizomab
resulted in a low level of activation of luciferase induction, the combination of pembrolizumnmab and
MARBI10 was much more effective at induction of luciferase, with an EC5; of 0.78 nM.  As in Figure

9A, neither the 1gG4 control alone or the 1gG4 + MAB10 combination induced luciferase activity.
Example 11: Combination therapy of CMV+ T-cells with MAB16 and Pembrolizumab

[8682] A lymphoproliferation assay was used to test for T-cell responses in ¢cytomegalovirus positive
(CMV=+) T-cells. PBMCs from individual donors that have been screened for CMV antigen reactivity
were purchased from Astarte Biologics (Bothell, WA). Cell lysates from CMV-infected cells were
also purchased from Astarte Biologics. The PBMCs were plated and the antigen-specific stimulation
is performed by the addition of cell lysate, which stimulates the CMV+ T-cells in the sample.
MABI10, an IgG4 control, and/or the anti-PD-1 antibody pembrolizomab were added. Cells were
cultured for five davs, and the supernatants were collected and analvzed for the production of the
effector cytoking TNF. Further data were collected performing intracellular cytokine staining for other
effector molecules ncluding IL-2, IFN~y, perforin and granzyme-B.

[0683] Cells from a single donor (Donor 1) were stimulated and cultured as described above. As
shown in Figure 10, by gating on CD4+ cells, incubation with MAB1¢ (black bars) increases the
production of the effector cytokines in a dose-dependent matter, as measured by intraceliular staining,
including TNF (Figure 10A), IL-2 (Figure 10B), and IFN-y (Figure 10C) to a greater extent than cells
incobated with the [gG4 control (white bars). Incubation with MAB10 also increases the proportion
of antigen-specific activated CD4+ T-cells, as shown in Figure 10D, in which cells that were treated

with 20 pg/ml of the IgG4 control or MABI0 were analyzed by FACS by expression of CD3 (a
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marker of mature T-cells) and expression of TNF and IL-2.

[#684] Sunilar results were obtained by gating on CD8+ cells. As shown in Figure 11, on gated
CD8+ cells, incubation with MAB10 (black bars) increases the production of the effector cytokines in
a dose-dependent matter, including TNF (Figure 11A), perforin (Figure 11B), and granzyme B
(Figure 11C) compared to cells incubated with the 1g(G4 control (white bars). Perforin and granzyme
B are markers of activated cytotoxic T-lymphocytes. Incubation with MABILO also increases the
proportion of antigen-specific activated CD8+ T-cells, as shown in Figure 11D, Cells that were
treated with 20 pg/ml of the 1gG4 control or MABI10 were analyzed by FACS by expression of CD3
and expression of perforin and granzyme B.

[0685] Cells from the same donor were used in a similar set of experiments to show that blockade by
MABI0 amplifies CMV-specific CD8+ T-cell responses.  Cells were incubated with a range of
concentrations of MAB1G (black bars) or the 1gG4 control {whitc bars) and the percentage of double
positive population perforin + granzyme B+ (Figure 12A) or IFNwy + TNF+ (Figwre 12C) was
analyzed. Figures 12B (perforin + granzyme B+ analysis) and 12D (IFN-y + TNF+ analysis) show
the proportion of double positive cells comparing cells treated with 20 pg/ml of the control antibody
{left panels) or 20 pg/ml of MABIO (right panels). The cells treated with MABIO showed a muoch
greater production of effector cytokines compared with control-treated cells.

[8686] The combinatorial effect of MAB10 and the PD-1 antibody pembrolizumab was tested using
the sarae donor as described above. Cells were stunulated with CMV lysates as described above and
treated with 2 pg/ml pembrolizumab or control {gG4, and 10, 20, or 40 pg/ml control antibody or
MABI10, and production of TNF in the supernatant was measured. As shown in Figure i3, four
groups of cells were tested, treated with 1g(G4 control (white bars, left most group), a constant amount
of IgG4 control and a ttration of MAB10G (dark gray bars, second group from left), a constant amount
of pembrolizumab and a titration of 1gG4 control (light gray bars, second group from right), or a
constant amount of pembrolizumab and a titration of MABI0O (black bars, right hand group). The
combination of pembrolizumab and MABIO increased the production of TNF above the effect
observed with the single agents.

[8687] The combination was again tested in three different donors, using the assay described above.
Cells were stimulated with CMV lysate and treated with 20 ug/ml of MABI10 or 20 ug/ml of control
IgG4 antibody and a titration of pembrolizumab, and production of TNF was measured. As shown in
Figure 14A (Donor 1), Figure 14B (Dosor 23, and Figure 14C (Donor 3), the addition of MAB1¢
(black bars), alone or in combination with increasing concentrations of pembrolizumab, results in
greater production of TNF compared to the control antibody + pembrolizumab group (white bars).
Additionally, MAB10 (black bars) in combination with pembrolizumab also resulted i increased
activation compared to MABIO alone. Statistical differences were calculated between MAB10 alone
and MABI10+pembrolizumab grouops using Student T test analysis (F=p<0.05, **=p<0.01,
FrE=p<(3.005, ¥FEF=p<0.001)
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[8688] Taken together, the data presented in the Example demonstrate a clear, dose-dependent effect
of MABI0 as a single agent in antigen-specific recall assays. In addition, the data show increased
efficacy when combining MAB10 and pembrolizumab in multiple donors, indicating the value of the

ABPs disclosed herein and PD-1 inhibitors or PD-L1 inhibitors as combination therapies.

INCORPORATION BY REFERENCE
[8689] The entire disclosures of all patent and non-patent publications cited herein are each

incorporated by reference in their entireties for all purposes.

OTHER EMBODIMENTS

{0690] The disclosure set forth above may encompass multiple distinct inventions with independent
utility. Although each of these inventions has been disclosed in its preferred form(s), the specific
embodiments thereof as disclosed and illustrated herein are not to be considered in a limiting sense,
because numerous variations are possible. The subject matier of the inventions includes all novel and
nonobvious combinations and subcombinations of the various elements, features, functions, and/or
properties disclosed herein. The following claims particularly point out certain combinations and
subcombinations regarded as novel and nonobvious. Inventions embodied in other combinations and
subcombinations of features, functions, clements, and/or propertics may be claimed in this
application, in applications claiming priority from this application, or in related applications. Such
claims, whether directed to a different invention or to the same invention, and whether broader,
narrower, equal, or different in scope in comparison to the original claims, also are regarded as

included within the subject matter of the inventions of the present disclosure.
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APPENDIX A: SEQUENCE REFERENCE TABLE

SEQ | Molecule | Region Sequence
1))
NG

1 WTIGIT MRWCLLLIWAQGLROAPLASGMMTGTIETTGNISAE
KGGSILQCHLSSTTAQVTOVNWEQQDOLLAICNAD
LGWHISPSFKDRVAPGPGLGLTLQSLTVNDTGEYFCI
YHTYPDGTYTGRIFLEVLESSVARHGAREQIPLLGAM
AATLVVICTAVIVVVALTRKKKALRIHSVEGDLRRK
SAGQEEWSPSAPSPPGSCVQAEAAPAGLCGEQRGED
CAELHDYFNVLSYRSLGNCSFFTETG

No

CTIGIT MRWCLFLIWAQGLRQAPLASGMMTGTIETTGNISAK
KGGSVILQCHLSSTMAQVTQVNWEQHDHSLLAIRN
AELGWHIYPAFKDRVAPGPGLGLTLQSLTMNDTGEY
FCTYHTYPDGTYRGRIFLEVLESSVAEHSARFQIPLL
GAMAMMLVVICIAVIVVVVLARKKK SLRIHSVESGL
QRKSTGOEEQIPSAPSPPGSCVQAEAAPAGLCGEQQ
GDDCAELHDYFNVLSYRSLGSCSFFTETG

(98]

mTIGIT MHGWLLLVWVQGLIQAAFLATGATAGTIDTKRNIS
AEEGGSVILQCHFSSDTAEVTQVDWKQOQDQLLAIYS
VDLGWHVASVFSDRVVPGPSLGLTFQSLTMNDTGE
YFCTYHTYPGGIYKGRIFLKVQESSVAQFQTAPLGGT
MAAVLGLICLMVTGVTVLARKKSIRMHSIESGLGRT
EAEPQEWNLRSLSSPGSPVQTQTAPAGPCGEQAEDD
Y ADPQEYFNVLSYRSLESFIAVSKTG

4 MABI- VH QLOQLQESGPGLVKPSETLSLTCTVSGGSITSSSYYWG
1gG4 WIRQPPGKGLEWIGSIYYSGATFYNPSLKSRVTISVD
TSENQFSLKLSSVTAADTAVYYCARDANYYGSAWA
FDPWGQGTLVTVSS

5 MAB2- VH QLQLQESGPGLVKPSETLSLTCTVSGGSISSSKYYWG
1gG4 WIRQPPGKGLEWIGSIYY SGSTFYNPSLKSRVTISVDT
SKNQFSLKLSSVTAADTAVYYCARDANYYGSAWAF
DPWGOQGTLVTIVSS

6 MAB3- VH QLOQLQESGPGLVKPSETLSLTCTVSGGSISSTSHY WG

IgG4 WIRGPPGKGLEWIGSIYY SGSTFYNPSLKSRVTISVDT
SKNQFSLKLSSVTAADTAVYYCARDANYYGSAWAF
DPWGOGTLVTIVSS

7 MAB4- VH QLOQLQESGPGLVKPSETLSLTCTVSGGSISSTSHY WG
IgG4 WIRGPPGKGLEWIGSIYY SGSTFYNPSLKSRVTISVDT
SKNQFSLKLSSVTAADTAVYYCARDANYYGGAWAF
DPWGOQGTLVIVSS

8 MABS- VH QLOLQESGPGLVKPSETLSLTCTVSGGSISSTSHYWG
IgG4 WIRGPPGKGLEWIGSIYYSGSTFYNPSLKGRVTISVD
TSKNQFSLKLSSVTAADTAVYYCARDANYYGSAWA
FDPWGOGTLVTVSS

9 MABO- VH QLOLQESGPGLVKPSETLSLTCTVSGGSIESGSYYWG
IgG4 WIRGQGPPGKGLEWIGSIY Y SGGTY YNPSLKSRVTISVD
TSKNQFSLKLSSVTAADTAVYYCARDGVLTLNKRSF
DIWGOGTMVTVSS

10 MAB7- VH QVOQLQESGPGLVKPSQTLSLTCTVSGGSIESGVYYW
IgG4 GWIRQPPGKGLEWIGSIYYSGSTY YNPSLKSRVTISV
DTSKNQFSLKLSSVTAADTAVYYCARDGVLTLNKRS
FDIWGQGTMVTVSS
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1 MABS- VH QLOLQESGPGLVKPSETLSLTCTVSGGSIASGSYYWG
IgG4 WIRQPPGKGLEWIGSIYYSGQTYYNPSLKSRVTISVD

TSKNQFSLKLSSVTAADTAVYYCARDGVLTLNKRSF
DIWGOGTMVTVSS

12 MAB9- VH QVOLQESGPGLVEKPSQTLSLTCTVSGGSIESGLYYW
IgG4 GWIRQPPGKGLEWIGSIYYSGSTY YNPSLKSRVTISV
DTSKNQFSLKLSSVTAADTAVYYCARDGVLTLNKRS
FDIWGQGTMVTVSS

13 MABIO- VH QVOLQESGPGLVEKPSQTLSLTCTVSGGSIESGLYYW
IgG4 GWIRQPPGKGLEWIGSIYYSGSTY YNPSLKSRATISV
DTSKNQFSLKLSSVTAADTAVYYCARDGVLALNKR
SFDIWGOGTMVTIVSS

14 MABI1- VH QVOLQESGPGLVEKPSQTLSLTCTVSGGSIESGLYYW
IgG4 GWIRQPPGKGLEWIGSIYYSGSTYYNPSLKSRVTISV

DTSKNQFSLKLSSVTAADTAVYYCARDGVLALNKR
SFDIWGOGTMVTIVSS

15 MABI2- VH QVOLQESGPGLVEKPSQTLSLTCTASGGSIESGLYYW
IgG4 GWIRQPPGKGLEWIGSIYYSGSTYYNPSLKSRVTISV

DTSKNQFSLKLSSVTAADTAVYYCARDGVLALNKR
SFDIWGOGTMVTIVSS

16 MABI3- VH QVOLVQSGAEVKKPGASVKVSCKASGYTFGNYYM
IgG4 HWVRQAPGQGLEWMGIINPSLGLTSYAQKFQGRVT

MTRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWI
GAFDIWGOGTMVTVSS

17 |MABl4- | VH QVQLVQSGAEVKKPGASVKVSCKASGYTFPAYYMH
IgG4 WVRQAPGQGLEWMGIINPSLGLTSY AQKFQGRVTM

TRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIG
AFDIWGOGTMVYTVSS

18 MABI5- VH QVOLVQSGAEVKKPGASVKVSCKASGYTFREYYMH
1gG4 WVRQAPGOQGLEWMGIINPSIGLTSYARKFQGRVTMT

RDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIGA
FDIWGOGTMVTVES

19 MABIG6- VH QVOQLVQSGAEVKKPGASVKVSCEASGYTFREYYMH
1gG4 WVRQAPGOQGLEWMGIINPSIGLTSYARKFQGRVTMT

RDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIGA
LDIWGQGTMVTVSS

20 MABI7- VH QVOLVQSGAEVKKPGASVKVSCEASGYTFPAYYIH
1gG4 WVRQAPGQGLEWMGIINPSLGLTSY ARKFQGRVTM

TRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIG
ALDIWGQGTMVTVSS

21 MABIS- VH QVOQLVQSGAEVKKPGASVKVSCEKASGYTFPAYYMH
1gG4 WVRQAPGOQGLEWMGIINPSLGLTSY ARKFQGRVTM

TRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIG
AFDIWGQOGTMVTVSS

22 MABI9- VH QVOQLVQSGAEVKKPGASVKVSCEASGYTFTSHYMG
1gG4 WVRQAPGOGLEWMGVINPSMGATSYAQKFQGRVT

MTRDTSTSTVYMELSSLRSEDTAVYYCARLHVSGSY
YPAYLDYWGOGTMVTVES

23 MAB20- VH QVOQLVQSGAEVKKPGASVKVSCKASGYTFTSHYMG
1gG4 WVRQAPGOQGLEWVGIINPSMGATSYAQKFQGRVTM

TRDTSTSTVYMELSSERSEDTAVYYCARLHVEGSYY
PAYLDYWGQGTMVTVSS
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24 | MAB21- | vH OVOLVOSGAEVKKPGASVEVSCKASGY TETSHYMG
¢G4 WVRQAPGQGLEWMGIINPSMGATSYTQKFRGRVTM
TRDTSTSTVYMELSSLRSEDTAVYYCARLHVSGSYY
PAYLDYWGOGTMVTVSS
25 | MABI- VL EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYO
¢G4 QKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTI
SSLEPEDFAVYYCOOHFNLPTFGGGTKVEIK
25 | MAB2- VL EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQ
¢G4 QKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTI
SSLEPEDFAVYYCOOHFNLPTFGGGTKVEIK
25 | MABR3- VL EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQ
¢G4 QKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTI
SSLEPEDFAVYYCOOHFNLPTFGGGTKVEIK
25 | MABA4- VL EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQ
¢G4 QKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTI
SSLEPEDFAVYYCOOHFNLPTFGGGTK VEIK
25 | MABS- VL EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQ
¢G4 QKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTI
SSLEPEDFAVYYCQQHFNLPTFGGGTKVEIK
26 | MARG- VL EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWY
eG4 QQKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQQHTVRPPLTFGGGTKVEIK
26 | MABR7- VL EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWY
IgG4 QOKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQQHTVRPPLTFGGGTKVEIK
26 | MARS- VL EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWY
IgG4 QOKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQQHTVRPPLTFGGGTKVEIK
26 | MABO- VL EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWY
IgG4 QOKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQQHTVRPPLTFGGGTKVEIK
26 | MABI0- | VL EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWY
IgG4 QOKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQQHTVRPPLTFGGGTKVEIK
26 | MABI1- | VL EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWY
IgG4 QOKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQQHTVRPPLTFGGGTKVEIK
26 | MABI2- | VL EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWY
IgG4 QOKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQQHTVRPPLTFGGGTKVEIK
27 | MABI3- | VL EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
IgG4 QOKPGQAPRLLIYGASTRATGIPARFSGSGSGTEFTL
TISSLQSEDFAVYYCQQYVVWPPLTFGGGTKVEIK
27 | MABI4- | VL EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
TgG4 QQKPGQAPRLLIY GASTRATGIPARFSGSGSGTEFTL
TISSLQSEDFAVYYCQQYVVWPPLTFGGGTKVEIK
27 | MABI5- | VL EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
TgG4 QQKPGQAPRLLIY GASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQQYVVWPPLTFGGGTKVEIK
27 | MABI16- | VL EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
TgG4 QQKPGQAPRLLIY GASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQQYVVWPPLTFGGGTKVEIK
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27 MABRI17- VL EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
1gG4 QOQKPGOQAPRLLIYGASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQQYVVWPPLTFGGGTKVEIK
27 MABI18- VL EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
IgG4 QOKPGQAPRLLIYGASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQQYVVWPPLTFGGGTKVEIK
28 MABRI19- VL EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
IgG4 QOKPGQAPRHLIYGASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQQYIVFPWTFGGGTKVEIK
28 MABR20- VL EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
IgG4 QOKPGQAPRHLIYGASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQQYIVFPWTFGGGTKVEIK
28 MABR21- VL EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
IgG4 QOKPGQAPRHLIYGASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQQYIVFPWTFGGGTKVEIK
29 MARI- H3-IMGT ARDANYYGSAWAFDP
1gG4
29 MARB2- H3-IMGT ARDANYYGSAWAFDP
{gG4
29 MAB3- H3-IMGT ARDANYYGSAWAFDP
1gG4
30 MAB4- H3-IMGT ARDANYYGGAWAFDP
1gG4
29 MABS- H3-IMGT ARDANYYGSAWAFDP
{gG4
31 MABG6- H3-IMGT ARDGVLTLNKRSEDI
1gG4
31 MAB7- H3-IMGT ARDGVLTLNERSFDI
18G4
31 MABS- H3-IMGT ARDGVLUTLNKRSFDI
1G4
31 MARB9- H3-IMGT ARDGVLTLNKRSEDI
5G4
32 MABI10- H3-IMGT ARDGVLALNKRSFDI
1g(G4
32 MABI1- H3-IMGT ARDGVLALNKRSFDI
1gG4
3z MABI12- H3-IMGT ARDGVLALNKRSFDI
5G4
33 MABI13- H3-IMGT ARGGRTTWIGAFDI
1g(G4
33 MAB14- H3-IMGT ARGGRTTWIGAFDI
1gG4
33 MABI1S- H3-IMGT ARGGRTTWIGAEFDI
1gG4
34 MABI16- H3-IMGT ARGGRTTWIGALDI
{gG4
34 MABI17- H3-IMGT ARGGRTTWIGALDI
1gG4
33 MABI18- H3-IMGT ARGGRTTWIGAFDI
18G4
35 MABI19- H3-IMGT ARLHVSGSYYPAYLDY
a4
35 MAB20- H3-IMGT ARLHVSGSYYPAYLDY
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18G4

35 MAB21- H3-IMGT ARLHVSGSYYPAYLDY
{gG4

36 MABI- H2-Kabat SIYYSGATFYNPSLKS
1gG4

37 MAB2- H2-Kabat SIYYSGSTFYNPSLKS
18G4

37 MAB3- H2-Kabat SIYYSGSTFYNPSLKS
1G4

37 MAB4- H2-Kabat SIYYSGSTFYNPSLKS
1gG4

38 MABS3- H2-Kabat SIYYSGSTFYNPSLEG
1g(G4

39 MABG6- H2-Kabat SIYYSGGTYYNPSLKS
1gG4

40 MAB7- H2-Kabat SIYYSGSTYYNPSLKS
1gG4

41 MABS- H2-Kabat SIYYSGOQTYYNPSLKS
1g(G4

40 MARBO9- H2-Kabat SIYYSGSTYYNPSLKS
1gG4

40 MAB10- H2-Kabat SIYYSGSTYYNPSLKS
1gG4

40 MABI11- H2-Kabat SIYYSGSTYYNPSLKS
{gG4

40 MABI2- H2-Kabat SIYYSGSTYYNPSLKS
1gG4

42 MABI13- H2-Kabat [INPSLGLTSY AQKFQG
18G4

42 MABI14- H2-Kabat UNPSLGLTSYAQKFQG
1G4

43 MABI15- H2-Kabat INPSIGLTSY ARKFQG
1eG4

43 MABI16- H2-Kabat ONPSIGLTSY ARKFQG
18G4

44 MABI17- H2-Kabat INPSLGLTSYARKFOQG
1G4

44 MABI18- H2-Kabat IINPSLGLTSYARKFQG
1gG4

45 MABI19- H2-Kabat VINPSMGATSYAQKFOG
1g(G4

46 MAB20- H2-Kabat INPSMGATSYAQKFQG
1gG4

47 MARZ21- H2-Kabat IINPSMGATSYTOQKFRG
1gG4

48 MABI1- H1-Chothia + GSITSSSYYWG
1G4 Kabat

49 MARB2- HI-Chothia + GSISSSKYYWG
1gG4 Kabat

50 MAB3- H1-Chothia + GSISSTSHYWG
1gG4 Kabat

50 MAB4- Hi-Chothia + GSISSTSHYWG
{gG4 Kabat

50 MABS- Hi-Chothia + GSISSTSHYWG
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1gG4 Kabat
51 MABG- H1-Chothia + GSIESGSYYWG
{gG4 Kabat
32 MAB7- H1-Chothia + GSIESGVYYWG
1gG4 Kabat
53 MABS- H1-Chothia + GSIASGSYYWG
1gG4 Kabat
54 MARB9- H1-Chothia + GSIESGLYYWG
1G4 Kabat
34 MABI10- H1-Chothia + GSIESGLYYWG
1gG4 Kabat
54 MABI11- H1-Chothia + GSIESGLYYWG
1g(G4 Kabat
54 MABI2- HI1-Chothia + GSIESGLYYWG
eG4 Kabat
35 1gG4 Constant, S228P | ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPY
hinge stabilizing | TVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSS
SLGTETYTCNVDHKPSNTKVDKRVESKYGPPCPPCP
APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
QEDPEVOFNWYVDGVEVHNAKTKPREEQFNSTYRV
VSVLTVLHOQDWILNGKEYKCKVSNKGLPSSIEKTISK
AKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYP
SDIAVEWESNGGQPENNYKYTPPVLDSDGSFFLYSRLT
VDKSRWOQEGNVFSCSVMHEALHNHYTOQKSLSLSLG
K
56 IgG4 Counstant S228P, | ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPYV
N297A,C TYSWNSGALTSGVHTFPAVLOQSSGLYSLSSVVTVPSS
terminal Lys SLGTKTYTCNVDHKPSNTKVDKRVESKY GPPCPPCP
deleted APEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
QEDPEVOFNWYVDGVEVHNAKTRKPREEQFASTYRV
VSVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISK
AKGQPREPOVYTLPPSQEEMTENQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SRLT
VDESRWOEGNVFSCSVMHEALHNHYTOQKSLSLSLG
57 IgGl Constant ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPY
{Glm(3 TYSWNSGALTSGVHTFPAVLOQSSGLYSLSSVVTVPSS
allotype) SLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVYY
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEK
TISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGOQPENNYKTTPPVLDSDGSFFLY
SELTVDKSRWOQOQGNVFSCSYMHEALHNHYTQKSLS
LSPGK
58 MABI13- H1-Chothia + YTFGNYYMH
1G4 Kabat
39 MABi4- H1-Chothia + YTFPAYYMH
[gG4 Kabat
60 MABI15- H1-Chothia + YTFREYYMH
{gG4 Kabat
60 MABIi6- H1-Chothia + YTFREYYMH
1gG4 Kabat
61 MABI17- H1-Chothia + YTFPAYYIH
1gG4 Kabat
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39 MABI18- H1-Chothia + YTFPAYYMH
1gG4 Kabat
62 MABI19- H1-Chothia + YTFTSHYMG
1g(G4 Kabat
62 MAB20- H1-Chothia + YTFTSHYMG
eG4 Kabat
62 MABR21- H1-Chothia + YTFTSHYMG
1gG4 Kabat
63 MABI1- L3- QCHFNLPT
[gG4 Chothia/Kabat/I
MGT
63 MARB2- L3 - QOGHFNLPT
1gGé Chothia/Kabai/l
MGT
63 MAB3- 3- QOHFNLPT
1lgG4 Chothia/Kabat/1
MGT
63 MAB4- L3- QOHFNLPT
1gG4 Chothia/Kabat/{
MGT
63 MARS- L3- QOQHFNLPT
1gG4 Chothia/Kabat/1
MGT
64 MABG6- L3 - QOHTVRPPLT
1gG4 Chothia/Kabat/1
MGT
64 MAB7- L3- QCHTVRPPLT
1gG4 Chothia/Kabat/1
MGT
64 MABS- L3- QOHTVRPPLT
1gGé Chothia/Kabai/l
MGT
64 MARBO9- 3- QOQHTVRPPLT
1lgG4 Chothia/Kabat/1
MGT
64 MABI10- L3- QGHTVRPPLT
1gG4 Chothia/Kabat/{
MGT
64 MABI11- 3- QOQHTVRPPLT
1gG4 Chothia/Kabat/1
MGT
64 MABI12- L3 - QOHTVRPPLT
1gG4 Chothia/Kabat/1
MGT
65 MABI13- L3- QOYVVWPPLT
1gG4 Chothia/Kabat/1
MGT
63 MABI14- L3- QOYVVWPPLT
[gG4 Chothia/Kabat/I
MGT
65 MABI3- L3 - QOYVVWPPLT
1lgG4 Chothia/Kabat/1
MGT
65 MABI16- L3- QOYVVWPPLT
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1gG4 Chothia/Kabat/1
MGT
65 MABI17- L3- QOYVVWPPLT
1gG4 Chothia/Kabat/1
MGT
63 MABI18- 13- QOYVVWPPLT
1gG4 Chothia/Kabat/1
MGT
66 MABI9- L3 - QOYIVFPWT
1gG4 Chothia/Kabat/1
MGT
66 MAB20- L3- QOYIVFPWT
1gG4 Chothia/Kabat/{
MGT
66 MABR21- L3- QOQYIVFPWT
1gG4 Chothia/Kabat/1
MGT
67 MABI1- L2- DASNRAT
1gG4 Chothia/Kabat
67 MARB2- L2 - DASNRAT
{gG4 Chothia/Kabai
67 MAB3- L2- DASNRAT
1gG4 Chothia/Kabat
67 MAB4- L2- DASNRAT
1gG4 Chothia/Kabat
67 MABS- L2- DASNRAT
1G4 Chothia/Kabai
68 MARG- L2 - GASSRAT
1gG4 Chothia/Kabat
68 MAB7- L2- GASSRAT
1g(G4 Chothia/Kabat
68 MABSg- L2- GASSRAT
1gG4 Chothia/Kabat
68 MABY- L2- GASSRAT
1gG4 Chothia/Kabat
68 MABI10- L2- GASSRAT
{gG4 Chothia/Kabat
68 MABI1- L2- GASSRAT
1gG4 Chothia/Kabat
68 MABI12- L2- GASSRAT
1gG4 Chothia/Kabat
69 MABI13- L2 - GASTRAT
{gG4 Chothia/Kabat
69 MABI14- L2- GASTRAT
{p(G4 Chothia/Kabat
69 MABI1S- L2- GASTRAT
1gG4 Chothia/Kabat
69 MABI16- L2 - GASTRAT
1G4 Chothia/Kabai
69 MABIi7- L2- GASTRAT
1gG4 Chothia/Kabat
69 MABI18- L2- GASTRAT
1g(G4 Chothia/Kabat
69 MABI9- L2- GASTRAT
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18G4 Chothia/Kabat

69 MAB20- L2 - GASTRAT
{gG4 Chothia/Kabat

69 MAB21- L2 - GASTRAT
1gG4 Chothia/Kabat

70 MABI1- L1- RASQSVSSYLA
1gG4 Chothia/Kabat

70 MARB2- L1- RASQSVSSYLA
1gG4 Chothia/Kabat

70 MAB3- L1- RASQSVSSYLA
1gG4 Chothia/Kabat

70 MAB4- Li- RASQSVSSYLA
{gG4 Chothia/Kabat

70 MABS3- L1- RASQSVSSYLA
1gG4 Chothia/Kabat

71 MABG6- L1 - RASQSVSSSYLA
18G4 Chothia/Kabat

71 MAB7- L1~ RASQSVSSS5YLA
1G4 Chothia/Kabai

71 MABS- L1- RASQSVSSSYLA
1gG4 Chothia/Kabat

71 MAB9- L1 - RASQSVSSSYLA
18G4 Chothia/Kabat

71 MABI0- L1~ RASQSVSSS5YLA
1G4 Chothia/Kabai

71 MABI11- L1- RASQSVSSSYLA
1gG4 Chothia/Kabat

71 MABI12- L1- RASGQSVSSSYLA
1g(G4 Chothia/Kabat

72 MABI13- L1- RASQSVSSNLA
1gG4 Chothia/Kabat

72 MAB14- L1- RASQSVSSNLA
1gG4 Chothia/Kabat

72 MABI15- Li- RASQSVSSNLA
{gG4 Chothia/Kabat

72 MABI16- L1- RASQSVSSNLA
1gG4 Chothia/Kabat

72 MAB17- L1- RASQSVSSNLA
18G4 Chothia/Kabat

72 MABI18- Li- RASQSVSSNLA
{gG4 Chothia/Kabai

72 MABI19- L1- RASQSVSSNLA
1gG4 Chothia/Kabat

72 MAB20- L1 - RASQSVSSNLA
1g(G4 Chothia/Kabat

72 MAB21- £1- RASQSVSSNLA
1G4 Chothia/Kabai

73 SEC1 Human IgG4 EVOLVESGGGLTQPGKSLKLSCEASGFTFSSFTMHW

S228P Heavy VROSPGEGLEWVAFIRSGSGIVFY ADAVRGRFTISRD
Chain NAKNLLFLOMNDLKSEDTAMY YCARRPLGHNTEDS

WGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALG
CLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGL
YSLSSVVTVPSSSLGTKTYTCNVDHEPSNTKVDKRY
ESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRT
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PEVTCVVVDVSQEDPEVOQFNWYVDGVEVHNAKTKP
REEQFNSTYRVVSVLTVLHODWLINGKEYKCKVSNK
GLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQV
SLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLD
SDGSFFLY SRLTVDESRWQEGNVFSCSVMHEALHN
HYTOQKSLSLSLGK

74 SECI

Heavy Chain
Variable Region

EVQLVESGGGLTQPGKSLKLSCEASGFTESSFTMHEW
VROSPGKGLEWVAFIRSGSGIVFYADAVRGRFTISRD
NAKNLLFLOMNDLKSEDTAMYYCARRPLGHNTEDS
WGQGTLVTVSS

75 SECI

SEC] Human
Kappa Chain

DIVMTQSPSSLAVSPGEKVTMTCKSSQSLYYSGVKE
NLEAWYQQKPGOSPELLIYYASIRFTGVPDRFTGSGS
GTDYTLTITSVOQAEDMGQYFCOQQGINNPLTFGDGTK
LEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNEYP
REAKVOQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC

76 SECI

Light Chain
Variable Region

DIVMTQSPSSLAVSPGEKVTMTCKSSQSLYYSGVKE
NLLAWYQQKPGQSPKLLIY Y ASIRFTGVPDRFTGSGS
GTDYTLTITSVQAEDMGQYFCQOGINNPLTFGDGTK
LEIK

77 SEC1

Mouse 1gG2a
N297A Heavy
Chain

EVOLVESGGGLTOQPGKSLKLSCEASGFTFSSFTMHW
VROSPGRKGLEWVAFIRSGSGIVFYADAVRGRETISRD
NAKNLLFLOMNDLKSEDTAMYYCARRPLGHNTEDS
WGQGTLVTVSSAKTTAPSVYPLAPVCGDTTGSSVTL
GCLVKGYFPEPVTLTWNSGSLSSGVHTFPAVLOQSDL
YTLSSSVTVTSSTWPSQSITCNVAHPASSTKVDKKIEP
RGPTIKPCPPCKCPAPNLLGGPSVFIFPPKIKDVLMISL
SPIVICVVVDVSEDDPDVQISWEFVNNYEVHTAQTQT
HREDYASTLRVVSALPIQHOQDWMSGKEFKCKVNNK
DLPAPIERTISKPKGSVRAPOQVY VLPPPEEEMTKKQV
TLTCMVTDFMPEDIY VEWTNNGKTELNYKNTEPVL
DSDGSYFMYSKLRVEKKNWVERNSYSCSVVHEGLH
NHHTTKSFSRTPGK

74 SECI

Heavy Chain
Variable region

EVOLVESGGGLTQPGKSLKLSCEASGFTFSSFTMHW
VROSPGKGLEWVAFIRSGSGIVEY ADAVRGRFTISRD
NAKNLLFLOMNDLKSEDTAMYYCARRPLGHNTEDS
WGOGTLVTVSS

78 SECI

Mouse
Kappa Chain

DIVMTQSPSSLAVSPGEKVTMTCKSSQSLYYSGVKE
NLLAWYQQKPGQSPKLLIYYASIRFTGVPDRFTGSGS
GTDYTLTITSVQAEDMGQYFCQQGINNPLTFGDGTK
LEIKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYP
KDINVKWKIDGSERONGVLNSWTDOQDSKDSTY SMS
STLTLTKDEYERHNSYTCEATHKTSTSPIVKSFNRNE
C

76 SECH

Light Chain
Variable Region

DIVMTQSPSSLAVSPGEKVTMTCKSSQSLYYSGVKE
NLLAWYQQKPGQSPKLLIYYASIRFTGVPDRFTGSGS
GTDYTLTITSVOQAEDMGQY FCQQGINNPLTFGDGTK
LEIK

79 MABI

Fuoll fength IgG4

S228P

QLOLOQESGPGLVKPSETLSLTCTVSGGSITSSSYY WG
WIRQPPOGKGLEWIGSIYYSGATFYNPSLKSRVTISVD

TSKNQFSLKLSSVTAADTAVYYCARDANYYGSAWA
FDPWGQOTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQOS
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SGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSQEDPEVQFNWY VDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKV
SNEGLPSSIEETISKAKGOQPREPQVYTLPPSQEEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLY SRLTVDKSRWQEGNVESCSVMHEAL
HNHYTOKSLSLSLGE

80 MABI1 Full length IgGl | QLQLQESGPGLVKPSETLSLTCTVSGGSITSSSYYWG
WIRQPPGKGLEWIGSIY Y SGATFYNPSLKSRVTISVD
TSENQFSLKLSSVTAADTAVYYCARDANYYGSAWA
FDPWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGOGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTK VDK
RVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVI
NAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREE
MTENQVSLTCLVKGFYPSDIAVEWESNGOPENNYK

TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM

HEALHNHYTOKSLSLSPGK
21 MABI Full length EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWY(
Kappa QEPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTI

SSLEPEDFAVYYCQQHENLPTFGGGTEVEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOQWK
VDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKAD
YEKHKVYACEVTHOGLSSPVTEKSFNRGEC

82 MAB2 Full length 1gG4 | QLOLQESGPGLVKPSETLSLTCTVSGGSISSSKYYWG
S228P WIRQPPGKGLEWIGSIYYSGSTFYNPSLKSRVTISVDT

SKNQFSLKLSSVTAADTAVYYCARDANYYGSAWAF
DPWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAA
LGCLVEDYFPEPVTVSWNSGALTSGVHTFPAVLQSS

GLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDK

RVESKYGPPCPPCPAPEFL GGPSVELFPPKPKDTLMIS

RTPEVTCVVVDVSQEDPEVOFNWY VDGVEVHNAKT
KPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVS

NEGLPSSIEKTISKAKGOQPREPQVYTLPPSQEEMTKN

QVSLTCLVKGFYPSDIAVEWESNGOQPENNYKTTPPV

LDSDGSFFLY SRLTVDKSRWQEGNVESCSVMHEALH
NHYTOKSLSLSLGK

83 MAB2 Full length 1gG1 | QLOQLQESGPGLVKPSETLSLTCTVSGGSISSSKYYWG
WIRGPPGKGLEWIGSIYY SGSTFYNPSLKSRVTISVDT
SKNQFSLKLSSVTAADTAVYYCARDANYYGSAWAF
DPWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVEDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTK VDK
RVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDT
LMISRTPEVTICVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREE
MTENQVSLTCLVKGFYPSDIAVEWESNGOPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQOQGNVESCSVM
HEALHNHYTOKSLSLSPGK

81 MAB2 Full length EIVLTOSPATLSLSPGERATLSCRASOSVSSYLAWY(S
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Kappa QKPGQAPRLLIY DASNRATGIPARFSGSGSGTDFTLTI
SSLEPEDFAVYYCQQHFNLPTFGGGTKVEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWK
VDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKAD
YEKHEVYACEVTHOGLSSPVTKSENRGEC

84 MAR3 Full length 1G4 { QLOLOQESGPGLVKPSETLSLTCTVSGGSISSTSHYWG
S228P WIRQPPGK GLEWIGSTY YSGSTFYNPSLKSRVTISVDT
SKNQFSLKLSSVTAADTAVYYCARDANYYGSAWAF
DPWGQGTLVTVSSASTKGPSVEPLAPCSRSTSESTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSS
GLYSLSSVVTVPSS5LOGTKTYTCNVDHEESNTE VDK
RVESKYGPPCPPCPAPEFLGGPSVELFPPKPKDTLMIS
RTPEVTCVVVDVSQEDPEVOFNWYVDGVEVHNAKT
KPREEQFNSTYRVVSVLTVEHODWLENGEEYEKCKVS
NKGLPSSIEKTISKAKGQPREPOQVYTLPPSQEEMTKN
QVSLTCLVKGFYPSDHAVEWESNGQPENNYKTTPPV
LDSDGSFFLYSRLTVDKSRWQEGNVESCSVMHEALH
NHYTQKSLSLSLGK

85 MARB3 Full length 1gG1 | QLOLOQESGPGLVKPSETLSLTCTVSGGSISSTSHY WG
WIRQPPGKGLEWIGSIYYSGSTFYNPSLKSRVTISYVDT
SKNQFSLKLSSVTAADTAVYYCARDANYYGSAWAF
DPWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGOTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTRVDK
RVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPEDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPOQVYTLPPSREE
MTENQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVBKSRWOQOQGNVFSCSVM
HEALHNHYTOQKSLSLSPGK

sl MARB3 Full length EIVLTQSPATLSLSPGERATLSCRASOQSVSSYLAWY(Q
Kappa QKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTI

SSLEPEDFAVYYCQOQHFNLPTFGGGTKVEIKRTVAA
PSVFEIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWK
/DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKAD

YEKHEVYACEVTHOGLSSPVTKSFNRGEC

86 MAB4 Full length [gG4 | QLQLOQESGPGLVKPSETLSLTCTVSGGSISSTSHYWG
S228P WIRQPPGKGLEWIGSIYYSGSTFYNPSLKSRVTISVDT

SKNQFSLKLSSVTAADTAVYYCARDANYYGGAWAF
DPWGQGTLVTVSSASTKGPSVEPLAPCSRSTSESTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLSS
GLYSLSSVVTVPSS5LOTKTYTCNVDHEESNTE VDK
RVESKYGPPCPPCPAPEFLGGPSVEFLFPPKPKDTLMIS
RTPEVTCVVVDVSQEDPEVOFNWYVDGVEVHNAKT
KPREEQFNSTYRVVSVLTVEHODWENGEEYEKCKVS
NKGLPSSIEKTISKAKGQPREPOQVYTLPPSQEEMTEN
QVSLTCLVKGFYPSDHAVEWESNGQPENNYKTTPPV
LDSDGSFFLYSRLTVDKSRWQEGNVESCSVMHEALH
NHYTQKSLSLSLGK

87 MAB4 Full length 1gG1 | QLOLOQESGPGLVKPSETLSLTCTVSGGSISSTSHY WG

WIRQPPGKGLEWIGSIYYSGSTFYNPSLKSRVTISYVDT
SKNQFSLKLSSVTAADTAVYYCARDANYYGGAWAF
DPWGOGTLVTVSSASTKGPSVEPLAPSSKSTSGGTA
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ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVESSSLGTQTYICNVNHKPSNTKVDK
RVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPEPKDT
LMISRTPEVTICVVVDVSHEDPEVKFNWYVDGVEVH
NAKTEPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPOQVYTLFPSREE
MTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQOQGNVESCSVM
HEALHNHYTOKSLSLSPGK

MAB4

Full [ength
Kappa

EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQ
QKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTI
SSLEPEDFAVYYCQOHFNLPTFGGGTKVEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWEK
VDNALQSGNSQESVTEQDSEDSTYSLSSTLTLSKAD
YEKHKVYACEVTHOGLSSPVTKSFNRGEC

88

MARBS

Full length 1g(G4
S228P

QLOQLQESGPGLVEKPSETLSLTCTVSGGSISSTSHYWG
WIRQPPOKGLEWIGSIYYSGSTFYNPSLKGRVTISVD
TSKNQFSLKLSSVTAADTAVYYCARDANYYGSAWA
FDPWGQOGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSQEDPEVOQFNWY VDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKYV
SNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP

/LDSDGSFFLYSRLTVDKSRWQEGNVEFSCSYMHEAL
HNHYTQKSLSLSLGK

89

MAB3S

Full length [gGl

QLOLQESGPGLVKPSETLSLTCTVSGGSISSTSHYWG
WIRQPPGKGLEWIGSIYYSGSTFYNPSLKGRVTISVD
TSKNQFSLKLSSVTAADTAVYYCARDANYYGSAWA
FDPWGQGTLVTVSSASTKGPSVEPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVESSSLGTQTYICNVNHKPSNTKVDK
RVEPKSCDKTHTCPPCPAPELLGGPSVFLFFFKPKDT
LMISRTPEVICVVVDVSHEDPEVKFNWYVDGVEVH
NAKTEPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREE
MTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLY SKLTVDKSRWQQGNVESCSVM
HEALHNHYTOKSLSLSPGK

MABS

Full length
Kappa

EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQ
QKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTI
SSLEPEDFAVYYCQOHFNLPTFGGGTKVEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKV(QWK
VDNALQSGNSQESVTEQDSEDSTYSLSSTLTLSKAD
YEKHKVYACEVTHOQGLSSPVTKSFNRGEC

90

MABG6

Full length Ig(G4
$228P

QLOQLQESGPGLVEPSETLSLTCTVSGGSIESGSYYWG
WIRQPPGKGLEWIGSIYYSGGTYYNPSLKSRVTISVD
TSKNQFSLKLSSVTAADTAVYYCARDGVLTLNKRSF
DIWGQGTMVTVSSASTKGPSVFPLAPCSRSTSESTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOSS
GLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDK
RVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMIS

136



WO 2017/059095 PCT/US2016/054484

RTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKT
KPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVS
NKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKN
QVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPV
LDSDGSFFLY SRLTVDKSRWOQEGNVESCSVMHEALH
NHYTQOKSLSLSLGK

91 MAB6 Full length IgGl | QLOQLQESGPGLVEPSETLSLTCTVSGGSIESGSYYWG
WIRQPPOKGLEWIGSIYYSGGTYYNPSLKSRVTISVD
TSKNQFSLKLSSVTAADTAVYYCARDGVLTLNKRSF
DIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
RVEPKSCDBKTHTCPPCPAPELLGGPSVFLFPPKPKET
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNEALPAPIEETISKAKGOPREPQVYTLPPSREE
MTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYEK
TTPPVLDSDGSFFLY SKLTVDKSRWQQGNVESCSVM
HEALHNHYTQKSLSLSPGK

92 MABG6 Full length EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWY

Kappa QOQKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTL

TISRLEPEDFAVYYCQOQHTVRPPLTFGGGTKVEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKY
QWEVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHOQGLSSPVTEKSFNRGEC

33 MAB7 Full length IgG4 | QVQLOESGPGLVKPSQTLSLTCTVSGGSIESGVYYW
S228P GWIRQPPGKGLEWIGSIYYSGSTYYNPSLESRVTISV
DTSKNQFSLKLSSVTAADTAVYYCARDGVLTLNKRS
FDIWGQGTMVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPEPKDTLMI
SRTPEVTCVVVDVSQEDPEVOFNWYVDGVEVHNAK
TEPREEQFNSTYRVVSVLTVLHODWLNGKEYECKV
SNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTK
NQVSLTCLVKGFYPSDIAVEWESNGOQPENNYKTTPP
VLDSDGSFFLYSRLTVDESRWOQEGNVFSCSYMHEAL
HNHYTOKSLSLSLGK

94 MAB7 Full length IgGl | QVOQLQESGPGLVKPSQTLSLTCTVSGGSIESGVYYW
GWIRQPPGKGLEWIGSIYYSGSTYYNPSLKSRVTISV
DTSKNQFSLKLSSVTAADTAVYYCARDGVLTLNKRS
FDIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
RVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYK
CKVSNEALPAPIEKTISKAKGOPREPQVYTLPPSREE
MTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLY SKLTVDKSRWQQGNVESCSVM
HEALHNHYTQKSLSLSPGK

92 MAB7 Full length EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWY
Kappa QOQKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFETL

TISRLEPEDFAVYYCOOQHTVRPPLTFGGGTKVEIKRT
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VAAPSVFIFPPSDEQLKSGTASVVCLLNNEYPREAKY
QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTESFNRGEC

95 MABS Full length IgG4 | QLQLQESGPGLVKPSETLSLTCTVSGGSIASGSYYWG
S228P WIRGQPPGKGLEWIGSIYYSGQTY YNPSLKSRVTISVD

TSENQFSLELSSVTAADTAVYYCARDGVLTLNKRSF
DIWGQGTMVTVSSASTKGPSVFPLAPCSRSTSESTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSS
GLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDK
RVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMIS
RTPEVTCYVVDVSQEDPEVQINWYVDGVEVHNAKT
KPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVS
NKGLPSSIEKTISKAKGOPREPOVYTLPPSQEEMTRN

YWSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPY
LDSDGSFFLYSRLTVDKSRWQEGNVESCSVMHEALH
NHYTOKSLSLSLGK

96 MABS Full length IgGl | QLQLOESGPGLVKPSETLSLTCTVSGGSIASGSYYWG
WIRQPPGKGLEWIGSIY Y SGOQTYYNPSLESRVTISVD
TSKNQFSLKLSSVTAADTAVYYCARDGVLTLNKRSF
DIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTKVDK
RVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHODWINGKEYK
CKVSNKALPAPIEKTISKAKGQPREPOVYTLPPSREE
MTKNQVSLTCLVKGFYPSDIAVEWESNGOQPENNYK
TTPPVLDSDGSFFLYSKLTVDESRWQQGNVESCSVM
HEALHNHYTOKSLSLSPGK

92 | MABS Full length EIVLTOSPGTLSLSPGERATLSCRASQSVSSSYLAWY
Kappa QOQKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTL

TISRLEPEDFAVYYCQQHTVRPPLTFGGGTKVEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKY
QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVY ACEVTHQGLSSPVTKSFNRGEC

97 MAB9 Full length IgG4 | QVOQLOQESGPGLVKPSQTLSLTCTVSGGSIESGLY YW
S228P GWIRQPPGKGLEWIGSIYYSGSTYYNPSLKSRVTISYV

DTSKNQFSLKLSSVTAADTAVYYCARDGVLTLNKRS
FDIWGQGTMVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVEDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSQEDPEVOINWYVDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKY
SNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTK
NQVSLTCLVKGFYPSDIAVEWESNGOQPENNYKTTPP
VLDSDGSFFLY SRLTVDKSRWQEGNVFSCSVMHEAL
HNHYTOKSLSLSLGK

98 MAB9 Full length 1gG1 | QVOQLQESGPGLVKPSQTLSLTCTVSGGSIESGLYYW
GWIRQPPGKGLEWIGSIYYSGSTYYNPSLESRVTISV
DTSKNQFSLELSSVTAADTAVYYCARDGVLTLNKRS
FDIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTE VDK

138



WO 2017/059095 PCT/US2016/054484

RVEPKSCDKTHTCPPCPAPELLGGPSVFLEFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHOQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREE
MTENQVSLTCLVKGFYPSDIAVEWESNGOPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQOQGNVFSCSVM
HEALHNHYTOKSLSLSPGK

92 MAB9 Ful length EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWY

Kappa QOKPGOQAPRLLIYGASSRATGIPDRFSGSGSGTDFTL

TISRLEPEDFAVYYCQQHTVRPPLTFGGGTKVEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKY
QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHOQGLSSPYVTKSFNRGEC

99 MABIG Full length IgG4 | QVOLOQESGPGLVEPSQTLSLTCTVSGGSIESGLYYW
S228P GWIRQPPGKGLEWIGSIYYSGSTY YNPSLKSRATISV
DTSKNQFSLKLSSVTAADTAVYYCARDGVLALNKR
SEDIWGQGTMVTVSSASTKGPSVEPLAPCSRSTSEST
AALGCLVEKDYFPEPVTVSWNSGALTSGVHTFPAVLQ)
SSGLYSLSSVVTVPSSSLGTKTYTCNYDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSQEDPEVOFNWYVDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKV
SNEGLPSSIEKTISKAKGOPREPQVYTLPPSQEEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLY SRLTVDKSRWQEGNVFSCSVMHEAL
HNHYTOKSLSLSLGK

100 | MABIO Full length IgG1 | QVOQLOQESGPGLVKPSQTLSLTCTVSGGSIESGLY YW
GWIRQPPGKGLEWIGSIYYSGSTY YNPSLKSRATISV
DTSKNQFSLKLSSVTAADTAVYYCARDGVLALNKR
SEFDIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQ
SSGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTE VD
KRVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKD
TEMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEY
KCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSRE
EMTKNQVSLTCLVKGFYPSDIAVEWESNGOQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQOQGNVFESCSV
MHEALHNHYTOKSLSLSPGK.

92 MABI1O Full fength EIVLTQSPGTLSLSPGERATLSCRASOQSVSSSYLAWY
Kappa QOKPGOQAPRLLIY GASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQOQHTVRPPLTFGGGTKVEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKY
QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

101 MABI1 Full length IgG4 | QVOLOQESGPGLVEPSQTLSLTCTVSGGSIESGLYYW
S228P GWIRQPPGKGLEWIGSIYYSGSTYYNPSLKSRVTISY
DTSKNQFSLKLSSVTAADTAVYYCARDGVLALNKR
SFDIWGOQGTMVTVSSASTEGPSVFPLAPCSRSTSEST
AALGCLVEKDYFPEPVTVSWNSGALTSGVHTFPAVLQ)
SSGLYSLSSVVTVPSSSLGTKTYTCNYDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSQEDPEVOFNWYVDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKYV
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SNKGLPSSIEKTISKAKGOQPREPQVY TLPPSQEEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEAL
HNHYTQOKSLSLSLGK

Full length [gG1

OVQLOESGPGLVKPSQTLSLTCTVSGGSIESGLYYW
GWIRQPPGK GLEWIGSIYYSGSTYYNPSLKSRVTISV
DTSKNOFSLKLSSVTAADTAVYYCARDGVLALNKR
SFDIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSGGT
AALGCLVEDYFPEPVTVSWNSGALTSGVHTFPAVLQ
SSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTK VD
KRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAK.GQPREPQVYTLPPSRE
EMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSV
MHEALHNHY TQKSLSLSPGK

Full length
Kappa

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWY

QOKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTL

TISRLEPEDFAVYYCQQHTVRPPLTFGGGTKVEIKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKV
OWKVDNALQSGNSOESVTEQDSKDSTYSLSSTLTLS
KADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

Full length 1pG4
S8228P

QVQLOESGPGLVKPSQTLSLTCTASGGSIESGLY YW
GWIRQPPGKGLEWIGSIYYSGSTYYNPSLKSRVTISV
DTSKNQFSLKLSSVTAADTAVYYCARDGVLALNKR
SFDIWGQGTMVTVSSASTKGPSVFPLAPCSRSTSEST
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQ
SSGLYSLSSVVTVPSSSLGTKTYTCNVDHEPSNTEVD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSQEDPEVQFNWY VDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKV
SNKGLPSSIEK TISK AK GQPREPQVY TLPPSQEEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSRLTVDKSRWOQREGNVFSCSVMHEAL
HNHY TOKSLSLSLGK

Full length 1gG1

OVOLOESGPGLVEPSOQTLSLTCTASGGSIESGLY YW
GWIRQPPGKGLEWIGSIYYSGSTYYNPSLKSRVTISY
DTSKNQFSLKLSSVTAADTAVYYCARDGVLALNKR
SFDIWGOQGTMVTVSSASTEGPSVEPLAPSSKSTSGGT
AALGCLVEKDYFPEPVTVSWNSGALTSGVHTFPAVLQ
SSGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTKVD
KRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPEPKD
TLMISRTPEVTICVVVDVSHEDPEVKFNWYVDGVEY
HNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEY
KCKVSNKALPAPIEKTISKAKGOQPREPOQVYTLPPSRE
EMTKNQVSLTCLVKGFYPSDIAVEWESNGOQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWOQOQGNVESCSY
MHEALHNHY TOQKSLSLSPGK

WO 2017/059095
102 | MABI11
92 MABI11
103 | MABI2
104 | MABI2
92 MABI12

Full length
Kappa

EIVLTQSPGTLSLSPGERATLSCRASOQSVSSSYLAWY
QOKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQOQHTVRPPLTFGGGTKVEIERT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKY
OWEKVDNALOSONSCESVTEQDSKDSTYSLSSTLTLS
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KADYEKHKVYACEVTHOGLSSPVTKSFNRGEC

105 | MABI3 Full tength TgG4 | QVOLVQSGAEVKKPGASVKVSCKASGYTFGNYYM
$S228P HWVROQAPGQOGLEWMGIINPSLGLTSY AQKFQGRVT
MTRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWI
GAFDIWGQGTMVTVSSASTKGPSVFPLAPCSRSTSES
TAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKY
DKRVESKYGPPCPPCPAPEFLGGPSVFLFPPEPKDTL
MISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHN
AKTKPREEQFNSTYRVVSVLTVLHODWLNGKEYKC
KVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEM
TKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSFFLYSRLTVDKSRWOQEGNVFSCSYMHE
ALHNHYTQESLSLSLGK

106 | MABI3 | Full length 18G1 | QVOLVQSGAEVKKPGASVK VSCEASGY TEGNYYM
HWVRQAPGQGLEWMGUNPSLGLTSY AQKFQGRYT
MTRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWI
GAFDIWGQGTMVTVSSASTKGPSVEPLAPSSKSTSG
GTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAV
LOSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTK
VDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGV
EVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS
REEMTENQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPYLDSDGSFFLYSKLTVDKSRWQOQGNVESCS
VMHEALHNHY TOKSLSLSPGK

107 { MABI3 Full length EIVMTOQSPATLSVSPGERATLSCRASQSVSSNLAWY
Kappa QOKPGQAPRLLIYGASTRATGIPARFSGSGSGTEFTL
TISSLQSEDFAVYYCOQQYVVWPPLTFGGGTKVEIKR
TVAAPSVFIFPPSDEQLKSGTASYVVCLLNNFYPREAK
VOWEVDNALQSGNSQESVTEQDSKDSTY SLASTLTL
SKADYEKHKVYACEVTHOGLSSPVTKSFNRGEC

108 | MAB14 Full tength [gG4 | QVOQLVQSGAEVKKPGASVKVSCKASGYTFPAYYMH
$228P WVROAPGOGLEWMGIINPSLGLTSYAQKFQGRVTM
TRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIG
AFDIWGQGTMVTVSSASTKGPSVFPLAPCSRSTSEST
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQ
SSGLYSLSSVVTVPSSSLGTKTYTCNYVDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPEDTLMI
SRTPEVTCVVVDVSQEDPEVQFNWY VDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKVY
SNKGLPSSIEKTISKAKGQPREPOQVYTLPPSQEEMTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLY SRLTVDKSRWOQEGNVFSCSVMHEAL
HNHYTQKSLSLSLGK

109 | MABI4 Full length IgGl | QVQLVQSGAEVKKPGASVKVSCEKASGYTFPAYYMH
WVRQAPGQGLEWMGIINPSLGLTSY AQKFQGRVTM
TRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIG
AFDIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQ
SSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVD
KRVEPKSCDKTHTCPPCPAFPELLGGPSVFLFPPKPKD
TLMISRTPEVICVVVDVSHEDPEVEFNWYVDGVEVY
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HNAKTKPREEQYNSTYRVVSVLTVLHOQDWINGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRE
EMTENQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVESCSYV
MHEALHNHYTOQESLSLSPGK

107 | MABl14 Full length EIVMTOQSPATLSVSPGERATLSCRASQSVSSNLAWY
Kappa QOQKPGQAPRLLIYGASTRATGIPARFSGSGSGTEFTL
TISSLQSEDFAVYYCOQOQYVVWPPLTFGGGTKVEIKR
TVAAPSVFIFPPSDEQLESGTASYVCLLNNFYPREAK
VOWEKVDNALQSGNSQESVTEQDSKDSTY SLSSTLTL
SKADYEKHKVYACEVTHOGLSSPVTKSENRGEC

110 | MABIS Full length IgG4 | QOVOLVOQSGAEVKKPGASVKVSCKASGYTFREY YMII
S228P WVYRQAPGQGLEWMGIINPSIGLTSY ARKFQGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIGA
FDIWGQGTMVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPEPKDTLMI
SRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAK
TEPREEQFNSTYRVVSVLTVLHODWLNGKEYECKV
SNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTK
NQVSLTCLVKGFYPSDIAVEWESNGOQPENNYKTTPP
VLDSDGSFFLYSRLTVDESRWOQEGNVFSCSYMHEAL
HNHYTOKSLSLSLGK

111 | MABIS Full length IgGl | QVOLVQSGAEVKKPGASVKVSCKASGYTFREYYMH
WVROAPGOQGLEWMGIINPSIGLTSYARKFQGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIGA
FDIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLOS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
RVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYK
CKVSNEALPAPIEKTISKAKGOPREPQVYTLPPSREE
MTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLY SKLTVDKSRWOQOQGNVESCSVM
HEALHNHYTQKSLSLSPGK

107 | MABI5 Full length EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
Kappa QOKPGQAPRLLIYGASTRATGIPARFSGSGSGTEFTL
TISSLQSEDFAVYYCQQYVVWPPLTFGGGTK VEIKR
TVAAPSVFIFPPSDEQLESGTASVVCLLNNFYPREAK
VOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTL
SKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

112 | MABI6 Full length IgG4 | QOVOLVOQSGAEVKKPGASVKVSCKASGYTFREYYMH
S228P WVROQAPGQGLEWMGIINPSIGLTSY ARKFQGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIGA
LPIWGQUGTMVTVSSASTKGPSVEPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTK VD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPEPKDTLMI
SRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHODWLNGKEYRKCKY
SNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTK
NOVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPP
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VLDSDGSFFLY SRLTVDKSRWOQEGNVESCSVMHEAL
HNHYTOKSLSLSLGK

MABIG

Full fength IgGl

QVOLVOSGAEVEKPGASVKYVSCKASGYTFREYYMH
WVRQAPGQGLEWMGINPSIGLTSY ARKFQGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIGA
LPIWGQOTMVTVSSASTKGPSVEPLAPSSKSTSGGTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTKVDK
RVEPKSCDKTHTCPPCPAPELLGGPSVEFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHODWENGKEYK
CKVSNKALPAPIEKTISKAKGQPREPOVYTLPPSREE
MTKNQVSLTCLVKGFYPSDIAVEWESNGOQPENNYK
TTPPVLDSDGSFFLYSKLTVDEKSRWQQGNVEFSCSVM
HEALHNHYTOKSLSLSPGK

MABI6

Full length
Kappa

EIVMTOSPATLSVSPGERATLSCRASOSVSSNLAWY
QOKPGQAPRLLIYGASTRATGIPARFSGSGSGTEFTL
TISSLQSEDFAVYYCQQYVVWPPLTFGGGTKVEIKR
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAK
VOWKVDNALQSGNSQESVTEQDSKDSTY SLSSTLTL
SKADYEKHKVY ACEVTHQOGLSSPVTKSENRGEC

114

MABI17

Full length 1gG4
S5228P

WOLVOSGAEVKKPGASVKVSCKASGYTFPAYYIH
WVRQAPGOQGLEWMGIINPSLGLTSY ARKFQGRVTM
TRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIG
ALDIWGQGTMVTVSSASTKGPSVFPLAPCSRSTSEST
AALGCLVEDYFPEPVTVSWNSGALTSGVHTFPAVLG
SSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSQEDPEVQIFNWY VDOGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKY
SNKGLPSSIEKTISKAKGOQPREPQVYTLPPSQEEMTK
NQVSLTCLVKGFYPSDIAVEWESNGOQPENNYKTTPP
VLDSDGSFFLY SRLTVDKSRWQEGNVFSCSVMHEAL
HNHYTOKSLSLSLGK

MAB17

Full length IgG1

QVOLVOSGAEVKKPGASVKVSCKASGYTFPAYYIH
WVRQAPGQGLEWMGINPSLGLTSY ARKFQGRVTM
TRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIG
ALDIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSGOT
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQ
SSGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTE VD
KRVEPKSCDKTHTCPPCPAPELLGGPSVEFLEFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY
KCEVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRE
EMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFEFSCSV
MHEALHNHYTOKSLSLSPGE

MABI7

Full length
Kappa

ETVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
QOEPGOQAPRLLIY GASTRATGIPARFSGSGSGTEFTL
TISSLQSEDFAVYYCOQQYVVWPPLTFGGGTKVEIKR
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAK
VOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTL
SKADYEKHKVYACEVTHOQGLSSPVTKSFNRGEC

116

MABI®

Full length 1gG4

OVOLVOSGAEVRKKPGASVEVSCKASGYTFPAYYMH
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S228P

WVRQAPGOQGLEWMGHNPSLGLTSYARKFQGRVTM
TRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIG
AFDIWGOGTMVTVSSASTKGPSVFPLAPCSRSTSEST
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQ
SSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVD
KRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAK
TKPREEQFNSTYRVVSVLTVLHODWLNGKEYKCKV
SNKGLPSSIEKTISKAKGOPREPQVYTLPPSQEEMTK
NOVSLTCLVKGFYPSDIAVEWESNGOQPENNYKTTPP
VLDSDGSFFLY SRLTVDKSRWQEGNVESCSVMHEAL
HNHYTOKSLSLSLGK

MABIS

Foll fength IgGl

QVOLVOSGAEVEKPGASVKVSCKASGYTFPAYYMH
WVRQAPGQGLEWMGIINPSLGLTSY ARKFQGRVTM
TRDTSTSTVYMELSSLRSEDTAVYYCARGGRTTWIG
AFDIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSGGT
AALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQ
SSGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTKVD
KRVEPKSCDKTHTCPPCPAPELLGGPSVELEFPPKPKD
TEMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRE
EMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSV
MHEALHNHYTOQKSLSLSPGK

MABIR

Full length
Kappa

EIVMTOQSPATLSVSPGERATLSCRASQSVSSNLAWY
QCKPGQAPRLLIYGASTRATGIPARFSGSGSGTEFTL
TISSLQSEDFAVYYCQQYVVWPPLTFGGGTKVEIKR
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAK
VOQWKVDNALQSGNSQESVTEQDSKDSTY SLSSTLTL
SKADYEKHKVYACEVTHOQGLSSPYVTKSFNRGEC

118

MABI9

Full length [gG4
S228P

WOLVOSGAEVKKPGASVKVSCKASGYTFTSHYMG
WVRQAPGOQGLEWMGVINPSMGATSY AQKFOQGRVT
MTRDTSTSTVYMELSSERSEDTAVYYCARLHVSGSY
YPAYLDYWGOQGTMVTVSSASTKGPSVEPLAPCSRST
SESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFP
AVLOSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSN
TKVDKRVESKYGPPCPPCPAPEFLGGPSVELFPPKPK
DTLMISRTPEVTICVVVDVSQEDPEVOQFNWYVDGVE
VHNAKTKPREEQFNSTYRVVSVLTVLHODWLNGKE
YKCKVSNKGLPSSIEKTISKAKGOPREPOQVYTLPPSQ
EEMTKNOQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSRLTVDKSRWOQEGNVFSCSV
MHEALHNHYTOKSESLSLGK

119

MABI1Y9

Full length IgG1

QVQLVOSGAEVKKPGASVEKVSCKASGYTFTSHYMG
WVRQAPGQGLEWMGVINPSMGATSYAQKFQGRVT

MTRDTSTSTVYMELSSLRSEDTAVYYCARLHVSGSY
YPAYLDYWGQGTMVTVSSASTKGPSVEFPLAPSSKST
SGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFP
AVLOQSSGLYSLSSVVTVPSSSLGTOTYICNYNHEKPSN
TKVDERVEPKSCDKTHTCPPCPAPELLGGPSVELFPP

KPKDTLMISRTPEVTICVVVDVSHEDPEVKENWYVD

GVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTISKAKGOPREPOVYTLP
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PSREEMTKNOQVSLTCLVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSBGSFFLYSKLTVDRKSRWOQOQGNVES
CSVMHEALHNHYTQESLSLSPGK

120 | MABI19 Full length EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
Kappa QOQKPGQAPRHLIYGASTRATGIPARFSGSGSGTEFTL

TISSLOQSEDFAVYYCQOYIVFPWTFGOGGTEVEIKRTY
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
WKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

121 | MAB20 Full length 1pG4 | QVQLVOQSGAEVKKPGASVKVSCKASGYTFTSHYMG
5228P WYVROQAPGOQGLEWVGINPSMGATSY AQKFQGRVTM
TRDTSTSTVYMELSSLRSEDTAVYYCARLHVSGSYY
PAYLDYWGOQGTMVTVSESASTEGPSVFPLAPCSRSTS
ESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPA
VLOSSGLYSLSSVVTVPSSSLGTKTYTCNVDHEPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSQEDPEVOFNWY VDGVEV
HNAKTEPREEQFNSTYRVVSVLTVLHODWLNGKEY
KCKVSNKGLPSSIEKTISKAKGOQPREPQVYTLPPSQE
EMTRKNQVSLTCLVEGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLY SRLTVDKSRWOQEGNVESCSY
MHEALHNHYTOQKSLSLSLGK

122 | MAB26 Full length 1gG1 | QVOLVQSGAEVKKPGASVKVSCKASGYTFTSHYMG
WVRQAPGOQGLEWVGIINPSMGATSY AQKFQGRVTM
TRDTSTSTVYMELSSLRSEDTAVYYCARLHVSGSYY
PAYLDYWGOQGTMVTVSSASTKGPSVFPLAPSSKSTS
GGTAALGCLVEDYFPEPVTVSWNSGALTSGVHTFPA
VLOSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNT
KVDKRVEPE SCDKTHTCPPCPAPELLGGPSVFLFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDG
VEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNG
KEYKCKVSNKALPAPIEKTISKAKGOQPREPOVYTLPP
SREEMTKNOQVSLTCLVEGFYPSDIAVEWESNGOQPEN
NYKTTPPVLDSDGSFFLY SKLTVDKSRWQOQGNVESC
SVMHEALHNHY TOQKSLSLSPGK

120 | MAB20 Full length EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
Kappa QOQKPGQAPRHLIYGASTRATGIPARFSGSGSGTEFTL

TISSLQSEDFAVYYCQOYIVFPWTFGGGTKVEIKRTV
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
WEKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

123 | MAB21 Full length [gG4 | QVOQLVQSGAEVKKPGASVKVSCKASGYTFTSHYMG
5228P WVRQAPGOQGLEWMGIINPSMGATSYTQKFRGRVTM
TRDTSTSTVYMELSSLRSEDTAVYYCARLHVIGSYY
PAYLDYWGOQGTMVTVESASTEGPSVFPLAPCSRSTS
ESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPA
VLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNT
KVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSQEDPEVOFNWYVDGVEV
HNAKTEPREEQFNSTYRVVSVLTVLHODWLNGKEY
KCKVSNKGLPSSIEKTISKAKGOPREPQVYTLPPSQE
EMTENQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLY SRLTVDKSRWOQEGNVESCSY
MHEALHNHYTQOKSLSLSLGK
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124

MAB21

Full length 1gG1

QVOLVOQSGAEVREKPGASVEVSCKASGYTFTSHYMG
WVRQAPGOQGLEWMGIINPSMGATSYTQKFRGRVTM
TRDTSTSTVYMELSSLRSEDTAVYYCARLHVSGSYY
PAYLDYWGOQGTMVTVSSASTKGPSVFPLAPSSKSTS
GGTAALGCLVEDYFPEPVTVSWNSGALTSGVHTFPA
VLOSSGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNT
KVDKRVEPE SCDKTHTCPPCPAPELLGGPSVFLEFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDG
/EVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNG
KEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLFP
SREEMTKNOQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLY SKLTVDKSRWQOQGNVESC
SYMHEALHNHYTQKSLSLSPGK

120

MAB21

Full length
Kappa

EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWY
QOQKPGOQAPRHLIYGASTRATGIPARFSGSGSGTEFTL
TISSLOSEDFAVYYCQOYIVFPWTFGOGGTEVEIKRTYV
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKV(Q)
WKVDNALOQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHKVYACEVTHOQGLSSPVTKSFNRGEC

125

Constant
(Glm(17.1)
allotype, N297A

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPY
TVSWNSGALTSGVHTFPAVLOQSSGLY SLSSVVTVESS
SLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCP
PCPAPELLGGPSVFLFPPKPKDTEMISRTPEVTICVVY
DVSHEDPEVEKFNWYVDGVEVHNAKTKPREEQYAST
YRVVSVLTVLHODWENGKEYKCEKVSNKALPAPIEK
TISKAKGOQPREPQVYTLPPSRDELTKNQVSLTCLVKG
FYPSDIAVEWESNGQOPENNYKTTPPVLDSDGSFFLYS
ELTVDKSRWOQOQGNVESCSVMHEALHNHYTOQKSLSE
SPGK

126

Kappa

Constant

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREA
KVOWEVDNALQSGNSQESVTEQDSKDSTYSLSSTLT
LSKADYEKHEVYACEVTHQGLSSPVTKSFNRGEC

127

Linker

GOGGS

128 ..

. 137 - See other portions of this disclosure and the electronic version of the Sequence Listing
submitted herewith,

138

nTIGIT2

MHGWLLLVWVQGLIQAAFLATAIGATAGTIDTKRNI
SAEEGGSVILQCHFSSDTAEVTQVDWKQODQLLALY
SVDLGWHVASVFSDRVVPGPSLGLTFQSLTMNDTGE
YFCTYHTYPGGIYKGRIFLK VOESSDDRNGLAQFQT
APLGGTMAAVLGLICLMYTGVTVLARKDKSIRMHSI
ESGLGRTEAEPQEWNLRSLSSPGSPVQTQTAPAGPC
GEQAEDDYADPOEYFNVLSYRSLESFIAVSKTG
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WHAT IS CLAIMED IS:

1. An isolated antigen binding protein (ABP), comprising a heavy chain variable
(VH) domain comprising from N-terminus to C-terminus, CDR-H1, CDR-H2, and CDR-H3;
and a light chain variable (VL) domain comprising from N-terminus to C-terminus CDR-L1,
CDR-L2, and CDR-L3, wherein the CDRs of the VH and VL comprise the following six CDR
sequences:

a. CDR-H3 having the sequence A-R-D-G-V-L-Xi-L-N-K-R-S-F-D-I, wherein X1
isAorT (SEQ ID NO: 128);

b. CDR-H2 having the sequence S-1-Y-Y-S-G-X2-T-Y-Y-N-P-S-L-K-S, wherein X2
isS, Qor G (SEQ ID NO: 129);

C. CDR-H1 having the sequence G-S-1-X3-S-G-Xs-Y-Y-W-G, wherein Xz is E or
A, and Xsis L, VorS (SEQ ID NO: 130);

d. CDR-L3 having the sequence QQHTVRPPLT (SEQ ID NO: 64);

e. CDR-L2 having the sequence GASSRAT (SEQ ID NO: 68); and

f. CDR-L1 having the sequence RASQSVSSSYLA (SEQ ID NO: 71), wherein the
ABP specifically binds human TIGIT (hTIGIT; SEQ ID NO:1).

2. The ABP of claim 1, wherein the ABP comprises:

a CDR-H3 of SEQ ID NO: 32, a CDR-H2 of SEQ ID NO: 40, a CDR-H1 of SEQ ID
NO: 54, a CDR-L3 of SEQ ID NO: 64, a CDR-L2 of SEQ ID NO: 68, and a CDR-L1 of SEQ
ID NO: 71.

3. The ABP of claim 1, wherein the ABP comprises:

a. a Vn sequence of SEQ ID NO: 13 and a VL sequence of SEQ ID NO: 26;
b. a Vu sequence of SEQ ID NO: 12 and a VL sequence of SEQ ID NO: 26;
C. a Vu sequence of SEQ ID NO: 14 and a V. sequence of SEQ ID NO: 26;
d. a Vu sequence of SEQ ID NO: 15 and a V. sequence of SEQ ID NO: 26;
e. a Vh sequence of SEQ ID NO: 9 and a VL sequence of SEQ ID NO: 26;

f. a Vu sequence of SEQ ID NO: 10 and a V. sequence of SEQ ID NO: 26; or
g. a Vu sequence of SEQ ID NO: 11 and a Vi sequence of SEQ ID NO: 26.

4, The ABP of claim 3, wherein:
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a. the ABP of claim 3 (a) comprises (i) a heavy chain of SEQ ID NO: 99 and a light
chain of SEQ ID NO: 92; or (ii) a heavy chain of SEQ ID NO: 100 and a light chain of SEQ ID
NO: 92;

b. the ABP of claim 3 (b) comprises (i) a heavy chain of SEQ ID NO: 97 and a light
chain of SEQ ID NO: 92; or (ii) a heavy chain of SEQ ID NO: 98 and a light chain of SEQ ID
NO: 92;

C. the ABP of claim 3 (c) comprises (i) a heavy chain of SEQ ID NO: 101 and a
light chain of SEQ ID NO: 92; or (ii) a heavy chain of SEQ ID NO: 102 and a light chain of
SEQ ID NO: 92;

d. the ABP of claim 3 (d) comprises (i) a heavy chain of SEQ ID NO: 103 and a
light chain of SEQ ID NO: 92; or (ii) a heavy chain of SEQ ID NO: 104 and a light chain of
SEQ ID NO: 92;

e. the ABP of claim 3 (e) comprises (i) a heavy chain of SEQ ID NO: 90 and a light
chain of SEQ ID NO: 92; or (ii) a heavy chain of SEQ ID NO: 91 and a light chain of SEQ ID
NO: 92;

f. the ABP of claim 3 (f) comprises (i) a heavy chain of SEQ ID NO: 93 and a light
chain of SEQ ID NO: 92; or (ii) a heavy chain of SEQ ID NO: 94 and a light chain of SEQ ID
NO: 92; or

g. the ABP of claim 3 (g) comprises (i) a heavy chain of SEQ ID NO: 95 and a light
chain of SEQ ID NO: 92; or (ii) a heavy chain of SEQ ID NO: 96 and a light chain of SEQ ID
NO: 92.

5. The ABP of claim 1, wherein the ABP:

a. competes for binding to TIGIT with an antibody selected from MAB1, MAB2,
MAB3, MAB4, MAB5, MAB6, MAB7, MAB8, MAB9, MAB10, MAB11, MAB12, MAB13,
MAB14, MAB15, MAB16, MAB17, MAB18, MAB19, MAB20, or MAB21, each as provided
in Table 5 of this disclosure;

b. inhibits binding of CD155 to TIGIT;

c inhibits binding of CD112 to TIGIT;

d. inhibits association of CD226 with TIGIT;
activates an effector T cell or a natural killer (NK) cell;
decreases the number of regulatory T cells in a tissue or in circulation;
inhibits the suppression of an effector T cell by a regulatory T cell;
does not bind specifically to any of PVRL1, PVRL2, PVRL3, or PVRLA4; or

o «Q - o
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I. is capable of any combination of (a)-(h).

6. The ABP of claim 1, wherein the ABP:

a. binds hTIGIT (SEQ ID NO: 1) with a Kp of less than about 10 nM, 5 nM, or 2
nM, as measured by biolayer interferometry, and

b. shows no significant binding to mTIGIT (SEQ ID NO:3) in a biolayer
interferometry assay and/or binds to cell surface mTIGIT with a Kp of greater than about 10
nM.

7. An isolated nucleotide sequence or set of isolated nucleotide sequences encoding
the ABP of claim 1.

8. The ABP of claim 1, wherein the ABP comprises:

a CDR-H3 of SEQ ID NO: 31, a CDR-H2 of SEQ ID NO: 40, a CDR-H1 of SEQ ID
NO: 54, a CDR-L3 of SEQ ID NO: 64, a CDR-L2 of SEQ ID NO: 68, and a CDR-L1 of SEQ
ID NO: 71.

Q. The ABP of claim 1, wherein the ABP comprises:

a CDR-H3 of SEQ ID NO: 31, a CDR-H2 of SEQ ID NO: 39, a CDR-H1 of SEQ ID
NO: 51, a CDR-L3 of SEQ ID NO: 64, a CDR-L2 of SEQ ID NO: 68, and a CDR-L1 of SEQ
ID NO: 71.

10.  The ABP of claim 1, wherein the ABP comprises:

a CDR-H3 of SEQ ID NO: 31, a CDR-H2 of SEQ ID NO: 40, a CDR-H1 of SEQ ID
NO: 52, a CDR-L3 of SEQ ID NO: 64, a CDR-L2 of SEQ ID NO: 68, and a CDR-L1 of SEQ
ID NO: 71.

11.  The ABP of claim 1, wherein the ABP comprises:

a CDR-H3 of SEQ ID NO: 31, a CDR-H2 of SEQ ID NO: 41, a CDR-H1 of SEQ ID
NO: 53, a CDR-L3 of SEQ ID NO: 64, a CDR-L2 of SEQ ID NO: 68, and a CDR-L1 of SEQ
ID NO: 71.

12. A pharmaceutical composition comprising a therapeutically effective amount of
the ABP of claim 1 and a pharmaceutically acceptable excipient.
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13.  The ABP of claim 2, wherein the ABP comprises a Vx sequence of SEQ ID NO:
13 and a Vv sequence of SEQ ID NO: 26.

14.  The ABP of claim 2, wherein the ABP comprises a heavy chain of SEQ ID NO:
99 and a light chain of SEQ ID NO: 92.

15. The ABP of claim 2, wherein the ABP comprises a heavy chain of SEQ ID NO:
100 and a light chain of SEQ ID NO: 92.

16.  Anisolated nucleotide sequence or set of isolated nucleotide sequences encoding
the ABP of claim 13.

17.  Anisolated nucleotide sequence or set of isolated nucleotide sequences encoding
the ABP of claim 14.

18. A pharmaceutical composition comprising a therapeutically effective amount of

the ABP of claim 13 and a pharmaceutically acceptable excipient.

19. A pharmaceutical composition comprising a therapeutically effective amount of

the ABP of claim 14 and a pharmaceutically acceptable excipient.

20. A pharmaceutical composition comprising a therapeutically effective amount of

the ABP of claim 15 and a pharmaceutically acceptable excipient.
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