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IMMUNOBINDERS DIRECTED AGAINST TNF

Cross-reference to Related Applications
This application claims priority to United States Provisional Application Serial No.

61/550,587, filed October 24, 2011, which is incorporated herein by reference in its entirety.

Background of the Invention
Field of the Invention
TNF-a binding proteins and their uses in the prevention and/or treatment of acute and

chronic immunological diseases are provided.

Background of the Invention

There is a need in the art for improved binding proteins capable of binding TNF-a (also
referred to as tumor necrosis factor, tumor necrosis factor-alpha, tumor necrosis factor-a, TNF,
and cachectin). Provided are a novel family of binding proteins, CDR grafted binding proteins,
humanized binding proteins, and fragments thereof, capable of binding TNF-a with high affinity

and neutralizing TNF-a.

Brief Summary of the Invention

TNF-a binding proteins, or antigen-binding portions thereof, that bind TNF-a are
provided. In an embodiment, the antigen binding domain comprises the VH region chosen from
any one of SEQ ID NOs: 22, 24, 26, 28, 30, 32, 34-58, 74-83, 94-266, 478-486, 496-675, 738-
762, 778956, 1053-1062, 1073, 1075, and 1077, or one, two, or three CDRs therefrom. In
another embodiment, the antigen binding domain comprises the VL region chosen from any one
of SEQ ID NOs: 23, 25, 27, 29, 31, 33, 59-73, 84-93, 267-477, 487-495, 676-737, 763-777, 957-
1052, 1063-1072, 1074, 1076, and 1078, or one, two, or three CDRs therefrom. In a particular
embodiment, the antigen binding domain comprises a VH region and a VL region, for example,
wherein the VH region comprises SEQ ID NOs: 22, 24, 26, 28, 30, 32, 34-58, 74-83, 94-260,
478-486, 496-675, 738-762, 778-956, 1053-1062, 1073, 1075, and 1077, or one, two, or three
CDRs therefrom, and the VL region comprises SEQ ID NOs: 23, 25, 27, 29, 31, 33, 59-73, 84-
93, 267-477, 487-495, 676-737, 763-777, 957-1052, 1063-1072, 1074, 1076, and 1078, or one,
two, or three CDRs therefrom.

In an embodiment, the binding protein binds TNF-a.. In another embodiment, the
binding protein modulates a biological function of TNI-o.. In another embodiment, the binding
protein neutralizes TNF-a. In yet another embodiment, the binding protein diminishes the ability

of TNF-a to bind to its receptor, for example, the binding protein diminishes the ability of pro-
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human TNF-a, mature-human TNF-a, or truncated-human TNF-a to bind to its receptor. In yet
another embodiment, the binding protein reduces one or more TNF-a biological activities
selected from: TNF-dependent cytokine production; TNF-dependent cell killing; TNF-
dependent inflammation; TNF-dependent bone erosion; and TNIF-dependent cartilage damage.

In an embodiment , the binding protein has an on rate constant (K,) selected from: at
least about IOZM'IS'I; at least about 103M'1s'1; at least about 104M'1s'1; at least about IOSM'IS'I;
and at least about 10°M's™'; as measured by surface plasmon resonance. In another embodiment,
the binding protein has an off rate constant (K.g) selected from: at most about 10'3s'1; at most
about 10'4s'1; at most about IO'SS'I; and at most about 10'6s'1, as measured by surface plasmon
resonance. In yet another embodiment, the binding protein has a dissociation constant (Kp)
selected from: at most about 10”7 M; at most about 10™® M; at most about 10 M; at most about
1071 M; at most about o M; at most about 10" M; and at most 102 M.

In another aspect, a method for treating a mammal is provided comprising administering
to the mammal an effective amount of the pharmaceutical composition disclosed herein. In
another embodiment, a method for reducing human TNF-a activity is provided, the method
comprising: contacting human TINF-a with the binding protein disclosed herein such that human
TNF-a activity is reduced. In another embodiment, provided is a method for reducing human
TNF-a activity in a human subject suffering from a disorder in which TNF-qa activity is
detrimental, the method comprising administering to the human subject the binding protein
disclosed herein such that human TNF-a activity in the human subject is reduced. In another
embodiment, provided is a method for treating a subject for a disease or a disorder in which
TNF-a activity is detrimental, the method comprising administering to the subject the binding
protein disclosed herein such that treatment is achieved.

In one embodiment, the method treats diseases involving immune and inflammatory
clements, such as autoimmune diseases, particularly those assocated with inflammation,
including Crohn’s disease, psoriasis (including plaque psoriasis), arthritis (including rheumatoid
arthritis, psoratic arthritis, osteoarthritis, or juvenile idiopathic arthritis), multiple sclerosis, and
ankylosing spondylitis. Therefore, the binding proteins herein may be used to treat these

disorders.

Detailed Description of the Invention
Provided are TNF-a binding proteins, or antigen-binding portions thereof, that bind
TNF-a, pharmaceutical compositions thereof, as well as nucleic acids, recombinant expression
vectors and host cells for making such binding proteins and fragments. Also provided are
methods of using the binding proteins disclosed herein to detect human TNF-q, to inhibit human

TNF-a either in vitro or in vivo, and to regulate gene expression or TNF-a related functions.
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Unless otherwise defined herein, scientific and technical terms used in connection with
the present disclosure shall have the meanings that are commonly understood by those of
ordinary skill in the art. The meaning and scope of the terms should be clear, however, in the
event of any latent ambiguity, definitions provided herein take precedent over any dictionary or
extrinsic definition. Further, unless otherwise required by context, singular terms shall include
pluralities and plural terms shall include the singular. In this application, the use of “or” means
“and/or”, unless stated otherwise. Furthermore, the use of the term “including”, as well as other
forms of the term, such as “includes” and “included”, is not limiting. Also, terms such as
“element” or “component” encompass both elements and components comprising one unit and
elements and components that comprise more than one subunit unless specifically stated
otherwise.

Generally, nomenclatures used in connection with, and techniques of, cell and tissue
culture, pathology, oncology, molecular biology, immunology, microbiology, genetics and
protein and nucleic acid chemistry and hybridization described herein are those well known and
commonly used in the art. The methods and techniques of the present disclosure are generally
performed according to conventional methods well known in the art and as described in various
general and more specific references that are cited and discussed throughout the present
specification unless otherwise indicated. See, e.g., Sambrook et al. Molecular Cloning: A
Laboratory Manual (2d ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.
(1989)). Enzymatic reactions and purification techniques are performed according to
manufacturer’s specifications, as commonly accomplished in the art or as described herein. The
nomenclatures used in connection with, and the laboratory procedures and techniques of,
analytical chemistry, synthetic organic chemistry, and medicinal and pharmaceutical chemistry
described herein are those well known and commonly used in the art. Standard techniques are
used for chemical syntheses, chemical analyses, pharmaceutical preparation, formulation, and
delivery, and treatment of patients.

The term “human TNF-o” (abbreviated herein as hTNF-a) includes a trimeric cytokine
protein. The term includes a homotrimeric protein comprising three 17.5 kD TNF-a proteins.
The homotrimeric protein is referred to as a “TNF-a protein”. The term human “TNF-a” is
intended to include recombinant human TNF-a (rhTNF-a), which can be prepared by standard

recombinant expression methods. The sequence of human TNF-a is shown in Table 1.



WO 2013/063114 PCT/US2012/061690

10

15

20

25

30

Table 1: Sequence of Human TNF-a

Protein Sequence Sequence
Identifier

12345678901234567890123456789012
Human TNF-o SEQ ID NO.:1 VRSSSRTPSDKPVAHVVANPQAEGQLQOWLNDR
ANALLANGVELRDNQLVVPSEGLYLIYSQVLF
KGOQGCPSTHVLLTHTISRIAVSYQTKVNLLSA
IKSPCOQRETPEGAEAKPWYEPIYLGGVFQLEK
GDRLSAEINRPDYLDFAESGQVYFGITAL

The term “antibody”, broadly refers to any immunoglobulin (Ig) molecule, or antigen
binding portion thereof, comprised of four polypeptide chains, two heavy (H) chains and two
light (L) chains, or any functional fragment, mutant, variant, or derivation thereof, which retains
the essential epitope binding features of an Ig molecule. Such mutant, variant, or derivative
antibody formats are known in the art.

In a full-length antibody, each heavy chain is comprised of a heavy chain variable
region (abbreviated herein as HCVR or VH) and a heavy chain constant region. The heavy
chain constant region is comprised of three domains, CH1, CH2 and CH3. Each light chain is
comprised of a light chain variable region (abbreviated herein as LCVR or VL) and a light chain
constant region. The light chain constant region is comprised of one domain, CL.. The VH and
VL regions can be further subdivided into regions of hypervariability, termed complementarity
determining regions (CDR), interspersed with regions that are more conserved, termed
framework regions (FR). Each VH and VL is composed of three CDRs and four FRs, arranged
from amino-terminus to carboxy-terminus in the following order: FR1, CDR1, FR2, CDR2,
FR3, CDR3, FR4. Immunoglobulin molecules can be of any type (e.g., IgG, IgE, IgM, IgD, IgA
and IgY), class (e.g., IgG 1, Ig(G2, IgG 3, 1gG4, IgA1 and IgA?2) or subclass.

The term “antigen-binding portion” or “antigen-binding region” of a binding protein (or
simply “binding protein portion™), refers to one or more fragments of a binding protein that
retain the ability to specifically bind to an antigen (e.g., h"TNF-a). The antigen-binding function
of a binding protein can be performed by fragments of a full-length binding protein. Such
binding protein embodiments may also have bispecific, dual specific, or multi-specific formats;
specifically binding to two or more different antigens. Examples of binding fragments
encompassed within the term “antigen-binding portion” of a binding protein include (i) a Fab
fragment, a monovalent fragment consisting of the VL, VH, CL and CH1 domains; (ii) a F(ab’),
fragment, a bivalent fragment comprising two Fab fragments linked by a disulfide bridge at the
hinge region; (iii) a Fd fragment consisting of the VH and CH1 domains; (iv) a Fv fragment
consisting of the VL. and VH domains of a single arm of an antibody, (v) a dAb fragment (Ward
et al. (1989) Nature 341:544-546, Winter et al., PCT publication WO 90/05144 A1), which

comprises a single variable domain; and (vi) an isolated complementarity determining region
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(CDR). Furthermore, although the two domains of the Fv fragment, VL. and VH, are coded for
by separate genes, they can be joined, using recombinant methods, by a synthetic linker that
enables them to be made as a single protein chain in which the VL. and VH regions pair to form
monovalent molecules (known as single chain Fv (scFv); see, e.g., Bird et al. (1988) Science
242:423-426; and Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883). Such single
chain binding proteins are also intended to be encompassed within the term “antigen-binding
portion” of a binding protein. Other forms of single chain binding proteins, such as diabodies
are also encompassed. Diabodies are bivalent, bispecific binding proteins in which VH and VL.
domains are expressed on a single polypeptide chain, but using a linker that is too short to allow
for pairing between the two domains on the same chain, thereby forcing the domains to pair
with complementary domains of another chain and creating two antigen binding sites (see, e.g.,
Holliger, et al. (1993) Proc. Natl. Acad. Sci. USA 90:6444-6448; Poljak, et al. (1994) Structure
2:1121-1123).

The term “binding protein” refers to a polypeptide comprising one or more antigen-
binding portions disclosed herein optionally linked to a linker polypeptide or a constant domain.
Linker polypeptides comprise two or more amino acid residues joined by peptide bonds and are
used to link one or more antigen binding portions. Such linker polypeptides are well known in
the art (see e.g., Holliger, et al. (1993) Proc. Natl. Acad. Sci. USA 90:6444-6448; Poljak, et al.
(1994) Structure 2:1121-1123). A constant domain refers to a heavy or light chain constant
domain. Human IgG heavy chain and light chain constant domain amino acid sequences are

known in the art and represented in Table 2.

Table 2: Sequence of Human IgG Heavy Chain Constant Domain and Light Chain
Constant Domain

Protein Sequence Sequence
Identifier
12345678901234567890123456789012
Ig gamma-1 SEQ ID NO.:2 ASTKGPSVFFLAPSSKSTSGGTAALGCLVKDY
constant region FPEPVIVSWNSGALTSGVHTFPAVLQSSGLYS

LSSVVTIVPSSSLGTQTYICNVNHKPSNTKVDK
KVEPKSCDKTHTCPPCPAPELLGGPSVFLEPP
KPKDTLMISRTPEVICVVVDVSHEDPEVKENW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HODWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSREEMTKNQVSLTCLVKGEY
PSDIAVEWESNGQPENNYKTTPPVLDSDGSFEF
LYSKLTVDKSRWQQOGNVEFSCSVMHEALHNHYT
OKSLSLSPGK
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Protein Sequence Sequence
Identifier
12345678901234567890123456789012
Ig gamma-1 SEQ ID NO.:3 ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY
constant region FPEPVIVSWNSGALTSGVHTFPAVLQSSGLYS
mutant LSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK

KVEPKSCDKTHTCPPCPAPEAAGGPSVEFLEPP
KPKDTLMISRTPEVICVVVDVSHEDPEVKENW
YVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HODWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSREEMTKNQVSLTCLVKGEY
PSDIAVEWESNGQPENNYKTTPPVLDSDGSFEF
LYSKLTVDKSRWQQOGNVEFSCSVMHEALHNHYT
OKSLSLSPGK

Ig Kappa constant SEQ ID NO.:4 TVAAPSVFIFPPSDEQLKSGTASVVCLLNNEY
region PREAKVOWKVDNALQSGNSQESVTEQDSKDST
YSLSSTLTLSKADYEKHKVYACEVTHQGLSSP
VITKSENRGEC

Ig Lambda SEQ ID NO.:5 QPKAAPSVTLFPPSSEELQANKATLVCLISDF
constant region YPGAVIVAWKADSSPVKAGVETTTPSKQSNNK
YAASSYLSLTPEQWKSHRSYSCQVTHEGSTVE
KTVAPTECS

A binding protein, or antigen-binding portion thereof, may be part of a larger
immunoadhesion molecule, formed by covalent or noncovalent association of the binding
protein or binding protein portion with one or more other proteins or peptides. Examples of such
immunoadhesion molecules include use of the streptavidin core region to make a tetrameric
scFv molecule (Kipriyanov, et al. (1995) Hum. Antibod. Hybridomas 6:93-101) and use of a
cysteine residue, a marker peptide and a C-terminal polyhistidine tag to make bivalent and
biotinylated scFv molecules (Kipriyanov, et al. (1994) Mol. Immunol. 31:1047-1058). Antibody
portions, such as Fab and F(ab’), fragments, can be prepared from whole antibodies using
conventional techniques, such as papain or pepsin digestion, respectively, of whole antibodies.
Moreover, binding proteins, binding protein portions and immunoadhesion molecules can be
obtained using standard recombinant DNA techniques, as described herein.

An “isolated binding protein” refers to a binding protein, or antigen-binding portion
thereof, that is substantially free of other binding proteins having different antigenic
specificities (e.g., an isolated binding protein that specifically binds h'TNF-a is substantially free
of binding proteins that specifically bind antigens other than h'TNF-a). An isolated binding
protein that specifically binds hTNF-a may, however, have cross-reactivity to other antigens,
such as TNF-a molecules from other species. Moreover, an isolated binding protein may be
substantially free of other cellular material and/or chemicals.

The term “human binding protein” includes binding proteins, or antigen-binding portion
thereof, that having variable and constant regions derived from human germline
immunoglobulin sequences. The human binding proteins disclosed herein may include amino
acid residues not encoded by human germline immunoglobulin sequences (e.g., mutations

introduced by random or site-specific mutagenesis in vitro or by somatic mutation in vivo), for
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example in the CDRs and in particular CDR3. However, the term “human binding protein”, is
not intended to include binding proteins in which CDR sequences derived from the germline of
another mammalian species, such as a mouse, have been grafted onto human framework
sequences.

The terms “Kabat numbering”, “Kabat definitions” and “Kabat labeling” are used
interchangeably herein. These terms, which are recognized in the art, refer to a system of
numbering amino acid residues which are more variable (i.e., hypervariable) than other amino
acid residues in the heavy and light chain variable regions of an antibody, or an antigen binding
portion thereof (Kabat et al. (1971) Ann. NY Acad. Sci. 190:382-391 and Kabat, et al. (1991)
Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health and
Human Services, NIH Publication No. 91-3242). See also, Martin, “Protein Sequence and
Structure Analysis of Antibody Variable Domains,” /n Kontermann and Diibel, eds., Antibody
Engineering (Springer-Verlag, Berlin, 2001), Chapter 31, especially pages 432-433. For the
heavy chain variable region, the hypervariable region ranges from amino acid positions 31 to 35
for CDR1, amino acid positions 50 to 65 for CDR2, and amino acid positions 95 to 106 for
CDR3. For the light chain variable region, the hypervariable region ranges from amino acid
positions 24 to 34 for CDR1, amino acid positions 50 to 56 for CDR2, and amino acid positions
89 to 97 for CDR3.

The term “CDR” refers to the complementarity determining region within antibody
variable sequences. There are three CDRs in each of the variable regions of the heavy chain and
the light chain, which are designated CDR1, CDR2 and CDR3, for each of the variable regions.
The term “CDR set” refers to a group of three CDRs that occur in a single variable region
capable of binding the antigen. The exact boundaries of these CDRs have been defined
differently according to different systems. The system described by Kabat (Kabat et al.,
Sequences of Proteins of Immunological Interest (National Institutes of Health, Bethesda, Md.
(1987) and (1991)) not only provides an unambiguous residue numbering system applicable to
any variable region of an antibody, but also provides precise residue boundaries defining the
three CDRs. These CDRs may be referred to as Kabat CDRs. Chothia and coworkers (Chothia
and Lesk (1987) J. Mol. Biol. 196:901-917) and Chothia et al. (1989) Nature 342:877-883)
found that certain sub-portions within Kabat CDRs adopt nearly identical peptide backbone
conformations, despite having great diversity at the level of amino acid sequence. These sub-
portions were designated as .1, .2 and L.3 or H1, H2 and H3 where the “L.” and the “H”
designates the light chain and the heavy chains regions, respectively. These regions may be
referred to as Chothia CDRs, which have boundaries that overlap with Kabat CDRs. Other
boundaries defining CDRs overlapping with the Kabat CDRs have been described by Padlan
(1995) FASEB J. 9:133-139 and MacCallum (1996) J. Mol. Biol. 262(5):732-745. Still other
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CDR boundary definitions may not strictly follow one of the above systems, but will
nonetheless overlap with the Kabat CDRs, although they may be shortened or lengthened in
light of prediction or experimental findings that particular residues or groups of residues or even
entire CDRs do not significantly impact antigen binding. The methods used herein may utilize
CDRs defined according to any of these systems, although particular embodiments use Kabat or
Chothia defined CDRs.

Human heavy chain and light chain acceptor sequences are known in the art. In one
embodiment of the disclosure the human heavy chain and light chain acceptor sequences are
selected from the sequences listed from V-base (hvbase.mrc-cpe.cam.ac.uk/) or from IMGT®,
the international InMunoGeneTics information system®
(himgt.cines.fr/textes/IMGTrepertoire/LocusGenes/). In another embodiment of the disclosure
the human heavy chain and light chain acceptor sequences are selected from the sequences
described in Table 3 and Table 4, respectively.

Table 3: Heavy Chain Acceptor Sequences

SEQ ID No. Protein region Sequence
12345678901234567890123456789012

SEQ ID NO:6 VH4-59 FR1 QVOLOESGPGLVKPSETLSLTCTVSGGSISS

SEQ ID NO:7 VH4-59 FR2 WIRQPPGKGLEWIG

SEQ ID NO:8 VH4-59 FR3 RVTISVDTSKNQFSLKLSSVTAADTAVYYCAR

SEQ ID NO:9 VH3-53 FR1 EVOQLVESGGGLIQPGGSLRLSCAASGETVSS

SEQ ID NO:10 VH3-53 FR2 WVRQAPGKGLEWVS

SEQ ID NO:11 VH3-53 FR3 RETISRDNSKNTLYLOMNSLRAEDTAVYYCAR

SEQ ID NO:12 JH1/JH4/JH5 FR4 WGQGTLVIVSS

SEQ ID NO:13 JH2 FR4 WGRGTLVIVSS

SEQ ID NO:14 JH6 FR4 WGQGTTVIVSS

Table 4: Light Chain Acceptor Sequences

SEQ ID No. Protein region Sequence
12345678901234567890123456789012

SEQ ID NO:15 1-39/012 FR1 DIQMTQSPSSLSASVGDRVTITC

SEQ ID NO:16 1-39/012 FR2 WYQQKPGKAPKLLIY

SEQ ID NO:17 1-39/012 FR3 GVPSRFSGSGSGIDEFTLTISSLOPEDFATYYC

SEQ ID NO:18 3-15/L2 FR1 EIVMTQSPATLSVSPGERATLSC

SEQ ID NO:19 3-15/L2 FR2 WYQQOKPGOAPRLLIY

SEQ ID NO:20 3-15/L2 FR3 GIPARFSGSGSGTEFTLTISSLOSEDFAVYYC

SEQ ID NO:21 JK2 FR4 FGOGTKLEIKR

The term “multivalent binding protein” is used in this specification to denote a binding
protein comprising two or more antigen binding sites. The multivalent binding protein may be
engineered to have the three or more antigen binding sites, and is generally not a naturally
occurring antibody. The term “multispecific binding protein” refers to a binding protein capable
of binding two or more related or unrelated targets. Dual variable domain (DVD) binding
proteins or immunoglobulins (DVD-Ig) as used herein, are binding proteins that comprise two

or more antigen binding sites and are tetravalent or multivalent binding proteins. Such DVD-
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binding proteins may be monospecific, i.e., capable of binding one antigen or multispecific, i.e.,
capable of binding two or more antigens. DVD-binding proteins comprising two heavy chain
DVD-Ig polypeptides and two light chain DVD-Ig polypeptides are referred to a DVD-Ig. Each
half of a DVD-Ig comprises a heavy chain DVD-Ig polypeptide, and a light chain DVD-Ig
polypeptide, and two antigen binding sites. Each binding site comprises a heavy chain variable
domain and a light chain variable domain with a total of 6 CDRs involved in antigen binding per
antigen binding site. DVD binding proteins and methods of making DVD binding proteins are
disclosed in U.S. Patent No. 7,612,181.

One aspect of the disclosure pertains to a DVD binding protein comprising binding
proteins capable of binding TNF-a. In a particular embodiment, the DVD binding protein is
capable of binding TNF-a and a second target.

The term “neutralizing” refers to neutralization of a biological activity of a cytokine
when a binding protein specifically binds the cytokine. In a particular embodiment, binding of a
neutralizing binding protein to hTNF-a results in inhibition of a biological activity of hTNF-aq,
e.g., the neutralizing binding protein binds hTNF-a and reduces a biologically activity of hTNF-
o by at least about 20%, 40%, 60%, 80%, 85% or more. Inhibition of a biological activity of
hTNF-a by a neutralizing binding protein can be assessed by measuring one or more indicators
of h'TNF-a biological activity well known in the art. For example neutralization of the cytoxicity
of TNF-a on 1.929 cells.

In another embodiment, the terms "agonist” or “agonizing” refer to an increase of a
biological activity of TNF-a when a binding protein specifically binds TNF-q, e.g., hTNF-a. In
a particular embodiment, binding of an agonizing binding protein to TNF-a results in the
increase of a biological activity of TNF-a. In a particular embodiment, the agonistic binding
protein binds TNF-a and increases a biologically activity of TNF-a by at least about 20%, 40%,
60%, 80%, 85%, 90%, 95, 96%, 97%, 98%, 99%, and 100%. An inhibition of a biological
activity of TNF-a by an agonistic binding protein can be assessed by measuring one or more
indicators of TNF-a biological activity well known in the art.

The term “activity” includes activities such as the binding specificity/affinity of a
binding protein for an antigen, for example, a hTNF-a binding protein that binds to a TNF-a
antigen and/or the neutralizing potency (or agonizing potency) of a binding protein, for
example, a hTNF-a binding protein whose binding to hTNF-a inhibits the biological activity of
hTNF-q, e.g., neutralization of the cytoxicity of TNF-a on 1.929 cells.

The term “surface plasmon resonance” refers to an optical phenomenon that allows for
the analysis of real-time biospecific interactions by detection of alterations in protein
concentrations within a biosensor matrix, for example using the BIAcore system (Pharmacia

Biosensor AB, Uppsala, Sweden and Piscataway, NJ).
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The term “K,,” refers to the on rate constant for association of a binding protein (e.g.,
an antibody) to the antigen to form, e.g., the antibody/antigen complex as is known in the art.
The “K,,” also is known by the terms “association rate constant”, or “ka”, as used
interchangeably herein. This value indicating the binding rate of an antibody to its target antigen
or the rate of complex formation between an antibody and antigen also is shown by the equation
below:

Antibody (“Ab”) + Antigen (“Ag”)—Ab-Ag

The term “K, g refers to the off rate constant for dissociation, or ““dissociation rate
constant”, of a binding protein (e.g., an antibody), from the, e.g., antibody/antigen complex as is
known in the art. This value indicates the dissociation rate of an antibody from its target antigen
or separation of Ab-Ag complex over time into free antibody and antigen as shown by the
equation below:

Ab + Ag «+Ab-Ag

The term “Kp” refers to the “equilibrium dissociation constant™ and refers to the value
obtained in a titration measurement at equilibrium, or by dividing the dissociation rate constant
(K.g) by the association rate constant (K,,). The association rate constant, the dissociation rate
constant and the equilibrium dissociation constant are used to represent the binding affinity of
an antibody to an antigen. Methods for determining association and dissociation rate constants
are well known in the art. Using fluorescence—based techniques offers high sensitivity and the
ability to examine samples in physiological buffers at equilibrium. Other experimental
approaches and instruments such as a BIAcore® (biomolecular interaction analysis) assay can
be used (e.g., instrument available from BIAcore International AB, a GE Healthcare company,
Uppsala, Sweden). Additionally, a KinEXA® (Kinetic Exclusion Assay) assay, available from

Sapidyne Instruments (Boise, Idaho) can also be used.

L. Binding proteins That Bind Human TNF-a

One aspect of the present disclosure provides isolated fully-human anti-human TNF
binding proteins, such as monoclonal antibodies, or antigen-binding portions thereof, that bind
to TNF-a with high affinity, a slow off rate and high neutralizing capacity. A second aspect of
the disclosure provides affinity-matured fully-human anti-TNF binding proteins, such as
monoclonal antibodies, or antigen-binding portions thereof, that bind to TNF-a with high
affinity, a slow off rate and high neutralizing capacity.

A. Method of Making TNF-¢ Binding Proteins

The binding proteins disclosed herein may be made by any of a number of techniques

known in the art.

10
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1. Anti-TNF-¢g Monoclonal Antibodies Using Transgenic Animals

In another embodiment of the disclosure, binding proteins are produced by immunizing
a non-human animal comprising some, or all, of the human immunoglobulin locus with a TNF-a
antigen. In a particular embodiment, the non-human animal is a XENOMOUSE transgenic
mouse, an engineered mouse strain that comprises large fragments of the human
immunoglobulin loci and is deficient in mouse antibody production. See, e.g., Green et al.
(1994) Nature Genet. 7:13-21 and United States Patents 5,916,771; 5,939,598; 5,985,615;
5,998,209; 6,075,181; 6,091,001; 6,114,598 and 6,130,364. See also PCT Publications
WO 91/10741, published July 25,1991; WO 94/02602, published February 3, 1994;
WO 96/34096 and WO 96/33735, both published October 31, 1996; WO 98/16654, published
April 23, 1998; WO 98/24893, published June 11, 1998; WO 98/50433, published
November 12, 1998; WO 99/45031, published September 10, 1999; WO 99/53049, published
October 21, 1999; WO 00/09560, published February 24, 2000; and WO 00/37504, published
June 29, 2000. The XENOMOUSE transgenic mouse produces an adult-like human repertoire of
fully human antibodies, and generates antigen-specific human Mabs. The XENOMOUSE
transgenic mouse contains approximately 80% of the human antibody repertoire through
introduction of megabase sized, germline configuration YAC fragments of the human heavy
chain loci and x light chain loci. See, Mendez et al. (1997) Nature Genet. 15:146-156; Green
and Jakobovits (1998) J. Exp. Med. 188:483-495.

2, Anti-TNF-¢ Monoclonal Antibodies Using Recombinant
Antibody Libraries

In vitro methods also can be used to make the binding protein disclosed herein, wherein
an antibody library is screened to identify an antibody having the desired binding specificity.
Methods for such screening of recombinant antibody libraries are well known in the art and
include methods described in, for example, U.S. Patent No. 5,223,409; PCT Publications
WO 92/18619; WO 91/17271; WO 92/20791; WO 92/15679; WO 93/01288; WO 92/01047;
WO 92/09690; and WO 97/29131; Fuchs et al. (1991) Bio/Technology 9:1369-1372; Hay et al.
(1992) Hum. Antibod. Hybridomas 3:81-85; Huse et al. (1989) Science 246:1275-1281;
McCafferty et al. (1990) Nature 348:552-554; Griffiths et al. (1993) EMBO J. 12:725-734;
Hawkins et al. (1992) J. Mol. Biol. 226:889-896; Clackson et al. (1991) Nature 352:624-628;
Gram et al. (1992) Proc. Natl. Acad. Sci. USA 89:3576-3580; Garrard et al. (1991)
Bio/Technology 9:1373-1377; Hoogenboom et al. (1991) Nucl. Acid Res. 19:4133-4137; and
Barbas et al. (1991) Proc. Natl. Acad. Sci. USA 88:7978-7982; and U.S. Patent Publication No.
2003.0186374.

The recombinant antibody library may be from a subject immunized with TNF-q, or a

portion of TNF-a. Alternatively, the recombinant antibody library may be from a naive subject,
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i.e., one who has not been immunized with TNF-a, such as a human antibody library from a
human subject who has not been immunized with human TNF-a. Antibodies disclosed herein
are selected by screening the recombinant antibody library with the peptide comprising human
TNF-a to thereby select those antibodies that recognize TNF-a. Methods for conducting such
screening and selection are well known in the art, such as described in the references in the
preceding paragraph. To select antibodies disclosed herein having particular binding affinities
for h'TNF-a, such as those that dissociate from human TNF-¢ with a particular k¢ rate constant,
the art-known method of surface plasmon resonance can be used to select antibodies having the
desired k. rate constant. To select antibodies disclosed herein having a particular neutralizing
activity for hTNF-a, such as those with a particular an ICsg, standard methods known in the art
for assessing the inhibition of h"TNF-a activity may be used.

In one aspect, provided is an isolated binding protein, or an antigen-binding portion
thereof, that binds TNF-q, e.g., human TNF-qa. In a particular embodiment, the binding protein
is a neutralizing binding protein. In various embodiments, the binding protein is a recombinant
binding protein or a monoclonal antibody.

For example, the binding proteins disclosed herein can also be generated using various
phage display methods known in the art. In phage display methods, functional antibody domains
are displayed on the surface of phage particles which carry the polynucleotide sequences
encoding them. In a particular, such phage can be utilized to display antigen-binding domains
expressed from a repertoire or combinatorial antibody library (e.g., human or murine). Phage
expressing an antigen binding domain that binds the antigen of interest can be selected or
identified with antigen, e.g., using labeled antigen or antigen bound or captured to a solid
surface or bead. Phage used in these methods are typically filamentous phage including fd and
M13 binding domains expressed from phage with Fab, Fv or disulfide stabilized Fv antibody
domains recombinantly fused to either the phage gene III or gene VIII protein. Examples of
phage display methods that can be used to make the binding proteins disclosed herein can be
found in the art.

As described in the above references, after phage selection, the binding protein coding
regions from the phage can be isolated and used to generate whole binding proteins including
human binding protein or any other desired antigen binding fragment, and expressed in any
desired host, including mammalian cells, insect cells, plant cells, yeast, and bacteria, e.g., as
described in detail below. For example, techniques to recombinantly produce Fab, Fab’ and
F(ab’), fragments can also be employed using methods known in the art such as those disclosed
in PCT Publication WO 92/22324; Mullinax et al. (1992) BioTechniques 12(6):864-869; and
Sawai et al. (1995) Am. J. Reprod. Immunol. 34:26-34; and Better et al. (1998) Science
240:1041-1043. Examples of techniques which can be used to produce single-chain Fvs and
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antibodies include those described in U.S. Patent Nos. 4,946,778 and 5,258,498; Huston et al.
(1991) Methods Enzymol. 203:46-88; Shu et al. (1993) Proc. Natl. Acad Sci. USA 90:7995-
7999; and Skerra et al. (1998) Science 240:1038-1041.

Alternative to screening of recombinant antibody libraries by phage display, other
methodologies known in the art for screening large combinatorial libraries can be applied to the
identification of dual specificity binding protein disclosed herein. One type of alternative
expression system is one in which the recombinant antibody library is expressed as RNA-
protein fusions, as described in PCT Publication No. WO 98/31700 and in Roberts and Szostak
(1997) Proc. Natl. Acad. Sci. USA 94:12297-12302. In this system, a covalent fusion is created
between an mRNA and the peptide or protein that it encodes by in vitro translation of synthetic
mRNAs that carry puromycin, a peptidyl acceptor antibiotic, at their 3’ end. Thus, a specific
mRNA can be enriched from a complex mixture of mRNAS (e.g., a combinatorial library) based
on the properties of the encoded peptide or protein, e.g., antibody, or portion thereof, such as
binding of the antibody, or portion thereof, to the dual specificity antigen. Nucleic acid
sequences encoding antibodies, or portions thereof, recovered from screening of such libraries
can be expressed by recombinant means as described above (e.g., in mammalian host cells) and,
moreover, can be subjected to further affinity maturation by either additional rounds of
screening of mRNA-peptide fusions in which mutations have been introduced into the originally
selected sequence(s), or by other methods for affinity maturation in vitro of recombinant
antibodies, as described above.

In another approach the binding proteins disclosed herein can also be generated using
yeast display methods known in the art. In yeast display methods, genetic methods are used to
tether antibody domains to the yeast cell wall and display them on the surface of yeast. In
particular, such yeast can be utilized to display antigen-binding domains expressed from a
repertoire or combinatorial antibody library (e.g., human or murine). Examples of yeast display
methods that can be used to make the binding proteins disclosed herein include those disclosed

Wittrup et al. U.S. Patent No. 6,699,658 and Frenken et al., U.S. Patent No. 6,114,147.

B. Production of Recombinant TNF-a Binding Proteins

Binding proteins disclosed herein may be produced by any of a number of techniques
known in the art. For example, expression from host cells, wherein expression vector(s)
encoding the heavy and light chains is (are) transfected into a host cell by standard techniques.
The various forms of the term *“transfection” are intended to encompass a wide variety of
techniques commonly used for the introduction of exogenous DNA into a prokaryotic or
eukaryotic host cell, e.g., electroporation, calcium-phosphate precipitation, DEAE-dextran

transfection and the like. Although it is possible to express the binding proteins disclosed herein
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in either prokaryotic or eukaryotic host cells, expression of binding protein in eukaryotic cells is
contemplated, for example, in mammalian host cells, because such eukaryotic cells (and in
particular mammalian cells) are more likely than prokaryotic cells to assemble and secrete a
properly folded and immunologically active binding protein.

Mammalian host cells for expressing the recombinant binding proteins disclosed herein
include Chinese Hamster Ovary (CHO cells) (including dhfr- CHO cells, described in Urlaub
and Chasin (1980) Proc. Natl. Acad. Sci. USA 77:4216-4220, used with a DHFR selectable
marker, e.g., as described in Kaufman and Sharp (1982) J. Mol. Biol. 159:601-621), NSO
myeloma cells, COS cells and SP2 cells. When recombinant expression vectors encoding
binding protein genes are introduced into mammalian host cells, the binding proteins are
produced by culturing the host cells for a period of time sufficient to allow for expression of the
binding protein in the host cells or, in particular, secretion of the antibody into the culture
medium in which the host cells are grown. Antibodies can be recovered from the culture
medium using standard protein purification methods.

Host cells can also be used to produce functional binding protein fragments, such as Fab
fragments or scFv molecules. It will be understood that variations on the above procedure are
within the scope of the present disclosure. For example, it may be desirable to transfect a host
cell with DNA encoding functional fragments of either the light chain and/or the heavy chain of
a binding protein disclosed herein. Recombinant DNA technology may also be used to remove
some, or all, of the DNA encoding either or both of the light and heavy chains that is not
necessary for binding to the antigens of interest. The molecules expressed from such truncated
DNA molecules are also encompassed by the binding proteins disclosed herein. In addition,
bifunctional binding proteins may be produced in which one heavy and one light chain are a
binding protein disclosed herein and the other heavy and light chain are specific for an antigen
other than the antigens of interest by crosslinking a binding protein disclosed herein to a second
binding protein by standard chemical crosslinking methods.

In an exemplary system for recombinant expression of a binding protein, or antigen-
binding portion thereof, disclosed herein, a recombinant expression vector encoding both the
heavy chain and the light chain is introduced into dhfr- CHO cells by calcium phosphate-
mediated transfection. Within the recombinant expression vector, the heavy and light chain
genes are each operatively linked to CMV enhancer/AdMLP promoter regulatory elements to
drive high levels of transcription of the genes. The recombinant expression vector also carries a
DHFR gene, which allows for selection of CHO cells that have been transfected with the vector
using methotrexate selection/amplification. The selected transformant host cells are cultured to
allow for expression of the heavy and light chains and intact binding protein is recovered from

the culture medium. Standard molecular biology techniques are used to prepare the recombinant
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expression vector, transfect the host cells, select for transformants, culture the host cells and

recover the binding protein from the culture medium. Still further a method of synthesizing a

recombinant binding protein disclosed herein is provided by culturing a host cell disclosed

herein in a suitable culture medium until a recombinant binding protein disclosed herein is

5  synthesized. The method can further comprise isolating the recombinant binding protein from

the culture medium.

IL. hTNF-a Binding Proteins

A.

Individual Clone Sequences

Table 5 provides the VH and VL sequences of fully human anti-human TNF binding

10 proteins, including CDRs from each VH and VL sequence.

Table 5. Individual Fully Human Anti-TNF-a VH Sequences

Protein region Sequence
123456789012345678901234567890
EVQLVQSGAEVKKPGASVKVSCKASGYTFET
SYDVNWVRQATGQGLEWMGWMNPNSGNTGY
AEll-1 VH SEQ ID NO.:22 AQKFQGRVTITADESTSTAYMELSSLRSED
TAVYYCAIFDSDYMDVWGKGTLVIVSS
CDR- Residues 31-
AE11-1 VH H1 35 of SEQ ID SYDVN
NO.:22
CDR- Residues 50-
AE11-1 VH 66 of SEQ ID WMNPNSGNTGYAQKFQG
H2
NO.:22
CDR- Residues 99-
AE11-1 VH H3 106 of SEQ ID FDSDYMDV
NO.:22
SYELTQPPSVSLSPGQTARITCSGDALPKQ
YAYWYQQKPGQAPVLVIYKDTERPSGIPER
AEll-1 VL SEQ ID NO.:23 FSGSSSGTIVILTISGAQAEDEADYYCQSA
DSSGTSWVFGGGTKLTVL
CDR- Residues 23-
AE11-1 VL 33 of SEQ ID SGDALPKQYAY
Ll
NO.:23
CDR- Residues 49-
AE11-1 VL 1.2 55 of SEQ ID KDTERPS
NO.:23
CDR- Residues 89 -
AEll-1 VL 98 of SEQ ID SADSSGTSWV
L3
NO.:23
EVQLVQSGAEVKKPGSSAKVSCKASGGTES
SYAISWVRQAPGQGLEWMGGIIPILGTANY
AEll-5 VH SEQ ID NO.:24 AQKFLGRVTITADESTSTVYMELSSLRSED
TAVYYCARGLYYDPTRADYWGQGTLVTIVSS
CDR- Residues 31-
AE11-5 VH H1 35 of SEQ ID SYAIS
NO. :24
CDR- Residues 50-
AE1l1-5 VH 66 of SEQ ID GIIPILGTANYAQKFLG
H2 NO. : 24
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Protein region Sequence
123456789012345678901234567890
CDR- Residues 99-
AE1l1-5 VH 109 of SEQ ID GLYYDPTRADY
H3
NO. :24
DIVMTQSPDFHSVIPKEKVTITCRASQSIG
X SSLHWYQQOKPDQSPKLLIRHASQSISGVPS
AE1l-5 VL SEQ ID NO.:25 RFSGSGSGIDFTLTIHSLEAEDAATYYCHQ
SSSSPPPTFGQOGTQVEIK
CDR- Residues 24-
AEll-5 VL 34 of SEQ ID RASQSIGSSLH
Ll
NO.:25
CDR- Residues 50-
AEll-5 VL L2 56 of SEQ ID HASQSIS
NO.:25
CDR- Residues 89 -
AE1l1-5 VL 98 of SEQ ID HQSSSSPPPT
L3
NO.:25
EVQLVESGGGLVQPGGSLRLSCATSGETEN
NYWMSWVRQAPGKGLEWVANINHDESEKYY
TNF-JK1 VH SEQ ID NO.:26 VDSAKGRFTISRDNAEKSLFLOMNSLRAED
TAVYYCARIIRGRVGFDYYNYAMDVWGQGT
LVTVSS
CDR- Residues 31-
TNF-JK1 VH H1 35 of SEQ ID NYWMS
NO.:26
CDR- Residues 50-
TNF-JK1 VH 66 of SEQ ID NINHDESEKYYVDSAKG
H2
NO.:26
CDR- Residues 99-
TNF-JK1 VH 115 of SEQ ID IIRGRVGFDYYNYAMDV
H3
NO.:26
DIRLTQSPSPLSASVGDRVTITCRASQSIG
N NYLNWYQHKPGKAPKLLIYAASSLQSGVPS
TNF-JK1 VL SEQ ID NO.:27 RESGTGSGIDFTLTISSLOPEDFATYYCQE
SYSLIFAGGTKVEIK
CDR- Residues 24-
TNF-JK1 VL 34 of SEQ ID RASQSIGNYLN
Ll
NO.:27
CDR- Residues 50-
TNF-JK1 VL 1.2 56 of SEQ ID AASSLQOS
NO.:27
CDR- Residues 89 -
TNF-JK1 VL 13 95 of SEQ ID QESYSLI
NO.:27
EVQLVQSGAEVKKPGASVKVSCKTSGYTES
NYDINWVRQPTGQGLEWMGWMDPNNGNTGY
TNF-Y7C VH SEQ ID NO.:28 AQKFVGRVIMTRDT SKITAYLELSGLKSED
TAVYYCARSSGSGGTWYKEYFQSWGQGTMV
TVSS
CDR- Residues 31-
TNF-Y7C VH H1 35 of SEQ ID NYDIN
NO.:28
CDR- Residues 50-
TNF-Y7C VH 66 of SEQ ID WMDPNNGNTGYAQKFVG
H2
NO.:28
CDR- Residues 99-
TNF-Y7C VH 112 of SEQ ID KSSGSGGTWYKEYFQS
H3
NO.:28
DIVMTQSPLSLPVIPGEPASISCRSSQSLL
HSNGYNYLDWYLQKPGQFPQLLIYLGSYRA
TNF-Y7C VL SEQ ID NO.:29 SGVPDRFSGSGSGIDFTLKISRVEAEDVGY
YYCMQRIEFPPGTFGOGTKLGIK
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Protein region Sequence
123456789012345678901234567890
CDR- Residues 24-
TNF-Y7C VL 39 of SEQ ID RSSQSLLHSNGYNYLD
Ll
NO.:29
CDR— Residues 55-
TNF-Y7C VL 1.2 61 of SEQ ID LGSYRAS
NO.:29
CDR- Residues 94 -
TNF-Y7C VL 103 of SEQ ID MORIEFPPGT
L3
NO.:29
EVQLVQSGAEVKKPGASVKVSCKTSGYSLT
QYPIHWVRQAPGORPEWMGWISPGNGNTKL
AE11-7 VH SEQ ID NO.:30 SPKFQGRVTLSRDASAGIVFMDLSGLTSDD
TAVYFCTSVDLGDHWGQGTLVIVSS
CDR- Residues 31-
AE11-7 VH H1 35 of SEQ ID QYPTIH
NO.:30
CDR- Residues 50-
AE11-7 VH 66 of SEQ ID WISPGNGNTKLSPKFQG
H2
NO.:30
CDR- Residues 99-
AE11-7 VH H3 104 of SEQ ID VDLGDH
NO.:30
DIVMTQSPEFQSVIPKEKVTITCRASQSIG
SSLHWYQQOKPDQSPKLLINYASQSFSGVPS
AE11-7 VL SEQ ID NO.:31 RESGGGSGIDFTLTINSLEAEDAATYYCHQ
SSNLPITFGQOGTRLEIK
CDR- Residues 24-
AEll-7 VL 34 of SEQ ID RASQSIGSSLH
Ll
NO.:31
CDR- Residues 50-
AEll-7 VL 1.2 56 of SEQ ID YASQSF'S
NO.:31
CDR- Residues 89 -
AE11-7 VL 13 97 of SEQ ID HQSSNLPIT
NO.:31
EVQLVESGGGLVQPGRSLRLSCAASGETFED
DYPMHWVRQAPGEGLEWVSGISSNSASIGY
AE11-13 VH SEQ ID NO.:32 ADSVKGRFTISRDNAQNTLYLOMNSLGDED
TAVYYCVSLTLGIGQGTLVTIVSS
CDR- Residues 31-
AE11-13 VH H1 35 of SEQ ID DYPMH
NO.:32
CDR- Residues 50-
AEl11l-13 VH 66 of SEQ ID GISSNSASIGYADSVKG
H2
NO.:332
CDR- Residues 99-
AE11-13 VH H3 102 of SEQ ID LTLG
NO.:32
DIRLTQSPSSLSASVGDRVTITCRASQSIG
NYLHWYQQKPGKAPKLLIYAASSLQSGVPS
AE11-13 VL SEQ ID NO.:33 RESGSGSGIDFTLTISSLOPEDFATYYCQQ
SYSTLYSFGQGTKLEIK
CDR- Residues 24-
AE11-13 VL 34 of SEQ ID RASQSIGNYLH
Ll
NO.:33
CDR- Residues 50-
AE11-13 VL L2 56 of SEQ ID AASSLQOS
NO.:33
CDR- Residues 89 -
AE11-13 VL 97 of SEQ ID QQSYSTLYS
L3 NO. :33
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Table 6 provides the VH sequence of humanized anti-TNF MAK-195 antibodies that

were converted into 1gG clones as discussed in detail in Example 2.

Table 6. Humanized anti-TNF MAK-195 Ab VH sequences of IgG converted clones

Protein region Sequence
123456789012345678901234567890
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
A8 SEQ ID NO.:34 NYGVNWVRQAPGKGLEWVSMIAADGFTDYA
VH o SSVKGRFTISRDNSKNTLYLQMNSLRAEDT
AVYYCAREWHHGPVAYWGQGTLVTVSS
A8 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVN
NO. :34
A8 Residues 50-
CDR-H2 65 of SEQ ID MIAADGFTDYASSVKG
VH
NO. :34
A8 Residues 98 -
VH CDR-H3 106 of SEQ ID EWHHGPVAY
NO. :34
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
B5 SEQ ID NO.:35 NYGVSWVRQAPGKGLEWVSLIRGDGSTDYA
VH o SSLKGRFTISRDNSKNTLYLQMNSLRAEDT
AVYYCAREWHHGPVAYWGQGTLVTVSS
B5 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVS
NO. :35
B5 Residues 50-
CDR-H2 65 of SEQ ID LIRGDGSTDYASSLKG
VH
NO. :35
B5 Residues 98 -
VH CDR-H3 106 of SEQ ID EWHHGPVAY
NO. :35
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
rHC44 SEQ ID NO.:36 NYGVSWVRQAPGKGLEWVSMIWADGSTHYA
VH t DTLKSRFTISRDNSKNTLYLQMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
Residues 31-
rHcéfl CDR-H1 35 of SEQ ID NYGVS
NO. :36
rHC44 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYADTLKS
VH
NO. :36
Residues 98 -
THCA4 | o h3 106 of SEQ ID EWQHGPVAY
VH
NO. :36
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
rHC22 SEQ ID NO.:37 NYGVTWVRQAPGKGLEWVSMIWADGSTDYA
VH t DTVKGRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
Residues 31-
rHcf,fl CDR-H1 35 of SEQ ID NYGVT
NO. :37
£HC22 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTDYADTVKG
VH NO. :37
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Protein region Sequence
123456789012345678901234567890
Residues 98 -
rHC22 | opp-n3 106 of SEQ ID | EWQHGPVAY
VH
NO. :37
EVQLVESGGGLVQPGGSLRLSCAASGFETES
rHC81 SEQ ID NO.:38 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH e DSVKSRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPLAYWGQGTLVTIVSS
Residues 31-
rHCg; CDR-H1 35 of SEQ ID NYGVT
NO. :38
rHC81 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYADSVKS
VH
NO. :38
Residues 98 -
rHCBL | opRr-n3 106 of SEQ ID | EWQHGPLAY
VH
NO. :38
EVQLVESGGGLVQPGGSLRLSCAASGFETES
rHC18 SEQ ID NO.:39 NYGVTWVRQAPGKGLEWVSMIWSDGSTDYA
VH e SSVKGRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
Residues 31-
rHCég CDR-H1 35 of SEQ ID NYGVT
NO. :39
rHC18 Residues 50-
CDR-H2 65 of SEQ ID MIWSDGSTDYASSVKG
VH
NO. :39
Residues 98 -
THC18 | hp 3 106 of SEQ ID EWQHGPVAY
VH
NO. :39
EVQLVESGGGLVQPGGSLRLSCAASGFETES
rHCl4 SEQ ID NO.:40 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH e SSLKGRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPAAYWGQGTLVTIVSS
Residues 31-
rHCé; CDR-H1 35 of SEQ ID NYGVT
NO. :40
rHC14 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSLKG
VH
NO. :40
Residues 98 -
THC14 | o h3 106 of SEQ ID EWQHGPAAY
VH
NO. :40
EVQLVESGGGLVQPGGSLRLSCAASGFETES
rHC3 SEQ ID NO.:41l NYGVSWVRQAPGKGLEWVSMIWADGSTHYA
VH e SSLKGRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
Residues 31-
rﬂsz CDR-H1 35 of SEQ ID NYGVS
NO. :41
rHC3 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSLKG
VH
NO. :41
rHC3 Residues 98 -
CDR-H3 106 of SEQ ID EWQHGPVAY
VH
NO. :41
EVQLVESGGGLVQPGGSLRLSCAASGFETES
rHC19 SEQ ID NO.:42 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH e SSVKGRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPAAYWGQGTLVTIVSS
Residues 31-
rHCéZ CDR-H1 35 of SEQ ID NYGVT
NO. :42
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Protein region Sequence
123456789012345678901234567890
rHC19 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH
NO. :42
Residues 98 -
THC19 | cpr-u3 | 106 of SEQ ID | EWQHGPAAY
VH
NO. :42
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
rHC34 SEQ ID NO.:43 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH o SSVKGRFTISRDNSKNTLYLQMNSLRAEDT
AVYYCAREWQHGPSAYWGQGTLVTIVSS
Residues 31-
rHcf’,fl CDR-H1 35 of SEQ ID NYGVT
NO. :43
rHC34 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH
NO. :43
Residues 98 -
rHcf’,fl CDR-H3 106 of SEQ ID EWQHGPSAY
NO. :43
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
rHC83 SEQ ID NO.:44 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH o SSVKGRFTISRDNSKNTLYLQMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
Residues 31-
rHcsfl CDR-H1 35 of SEQ ID NYGVT
NO. : 44
rHC83 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH
NO. : 44
Residues 98 -
THC83 | hp 3 106 of SEQ ID EWQHGPVAY
VH
NO. : 44
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
S4-19 SEQ ID NO.:45 NYGVEWVRQAPGKGLEWVSGIWADGSTHYA
VH o DTVKSRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
S4-19 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVE
NO. :45
S4-19 Residues 50-
CDR-H2 65 of SEQ ID GIWADGSTHYADTVKS
VH
NO. :45
S4-19 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVAY
NO. :45
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
S$4-50 SEQ ID NO.:46 NYGVEWVRQAPGKGLEWVSGIWADGSTHYA
VH o DTVKSRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVGYWGQGTLVTIVSS
S4-50 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVE
NO. : 46
S4-50 Residues 50-
CDR-H2 65 of SEQ ID GIWADGSTHYADTVKS
VH
NO. : 46
S4-50 Residues 98 -
CDR-H3 106 of SEQ ID EWQHGPVGY
VH
NO. : 46
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
S4-63 SEQ ID NO.:47 NYGVEWVRQAPGKGLEWVSGIWADGSTHYA
VH o DTVKSRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVGYWGQGTLVTIVSS
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Protein region Sequence
123456789012345678901234567890
S4-63 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVE
NO. : 47
S4-63 Residues 50-
CDR-H2 65 of SEQ ID GIWADGSTHYADTVKS
VH
NO. : 47
S4-63 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVGY
NO. : 47
EVQLVESGGGLVQPGGSLRLSCAASGETES
S4-55 SEQ ID NO.:48 NYGVTWVRQAPGKGLEWVSMIWADGSTDYA
VH o STVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVGYWGQGTLVIVSS
S4-55 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO. :48
S4-55 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTDYASTVKG
VH
NO. :48
S4-55 Residues 98 -
CDR-H3 106 of SEQ ID EWQHGPVGY
VH
NO. :48
EVQLVESGGGLVQPGGSLRLSCAASGETES
S4-6 SEQ ID NO.:49 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH o SSVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVIVSS
S4-6 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO. :49
S4-6 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH
NO. :49
S4-6 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVAY
NO. :49
EVQLVESGGGLVQPGGSLRLSCAASGETES
S4-18 SEQ ID NO. :50 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH o DSVKSRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPLAYWGQGTLVIVSS
S4-18 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO. :50
S4-18 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYADSVKS
VH
NO. :50
S4-18 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPLAY
NO. :50
EVQLVESGGGLVQPGGSLRLSCAASGETES
S4-31 SEQ ID NO.:51 NYGVOWVRQAPGKGLEWVSGIGADGSTAYA
VH o SSLKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHSGLAYWGQGTLVIVSS
S4-31 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVQ
NO. :51
S4-31 Residues 50-
CDR-H2 65 of SEQ ID GIGADGSTAYASSLKG
VH
NO. :51
S4-31 Residues 98 -
CDR-H3 106 of SEQ ID EWQHSGLAY
VH NO. :51
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EVQLVESGGGLVQPGGSLRLSCAASGFETES
S4-34 SEQ ID NO.:52 NYGVSWVRQAPGKGLEWVSMIWADGSTHYA
VH © DTVKGREFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPLAYWGQGTLVTIVSS
S4-34 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVS
NO. :52
S4-34 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYADTVKG
VH
NO. :52
S4-34 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPLAY
NO. :52
EVQLVESGGGLVQPGGSLRLSCAASGFETES
S4-74 SEQ ID NO.:53 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH © DTVKGREFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPLAYWGQGTLVTIVSS
S4-74 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO. :53
S4-74 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYADTVKG
VH
NO. :53
S4-74 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPLAY
NO. :53
EVQLVESGGGLVQPGGSLRLSCAASGFETES
S4-12 SEQ ID NO.:54 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH © SSVKGRFTISRDNSKNTLYLQMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
S4-12 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO. :54
S4-12 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH
NO. :54
S4-12 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVAY
NO. :54
EVQLVESGGGLVQPGGSLRLSCAASGFETES
S4-54 SEQ ID NO.:55 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH © SSVKGRFTISRDNSKNTLYLQMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
S4-54 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO. :55
S4-54 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH
NO. :55
S4-54 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVAY
NO. :55
EVQLVESGGGLVQPGGSLRLSCAASGFETES
S4-17 SEQ ID NO.:56 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH © SSVKGRFTISRDNSKNTLYLQMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
S4-17 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO. :56
S4-17 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH NO. :56
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S4-17 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVAY
NO. :56
EVQLVESGGGLVQPGGSLRLSCAASGFETES
S4-40 SEQ ID NO.:57 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH © SSVKGRFTISRDNSKNTLYLQMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
S4-40 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO.:57
S4-40 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH
NO.:57
S4-40 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVAY
NO.:57
EVQLVESGGGLVQPGGSLRLSCAASGFETES
S4-24 SEQ ID NO.:58 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH © SSVKGRFTISRDNSKNTLYLQMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
S4-24 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO. :58
S4-24 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH
NO. :58
S4-24 Residues 98 -
CDR-H3 106 of SEQ ID EWQHGPVAY
VH NO. :58

Table 7 provides VL sequences of IgG converted clones for Humanized anti-TNF

MAK-195 antibodies as discussed in detail in Example 2.

5  Table 7. Humanized anti-TNF MAK-195 Ab VL sequences of IgG converted clones

Protein region Sequence
123456789012345678901234567890
hMAK195 DIQMTQSPSSLSASVGDRVTITCKASQAVS
VL.1 SEQ ID NO.:59 SAVAWYQQKPGKAPKLLIYWASTRHTGVPS
VL RFESGSGSGTDFTLTISSLOPEDFATYYCQQ
HYSTPFTFGQOGTKLEIKR
hMAK195 Residues 24-
VL.1l | CDR-L1 34 of SEQ ID KASQAVSSAVA
VL NO. :59
hMAK195 Residues 50-
VL.l | CDR-L2 56 of SEQ ID WASTRHT
VL NO. :59
hMAK195 Residues 89 -
VL.l | CDR-L3 97 of SEQ ID QOOHYSTPFT
VL NO. :59
DIQMTQSPSSLSASVGDRVTITCRASQLVS
S4-24 SEQ ID NO.:60 SAVAWYQOKPGKAPKLLIYWASTLHTGVPS
VL o RFESGSGSGTDFTLTISSLOPEDFATYYCQQ
HYRTPFTFGQGTKLEIKR
S4-24 Residues 24-
CDR-L1 34 of SEQ ID RASQLVSSAVA
VL NO. :60
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S4-24 Residues 50-
VL CDR-12 56 of SEQ ID WASTLHT
NO.:60
S4-24 Residues 89 -
VL CDR-L3 97 of SEQ ID QQOHYRTPFT
NO.:60
DIOMTQSPSSLSASVGDRVTIITCRASQLVS
S4-40 SEQ ID NO.:61 SAVAWYQOKPGKAPKLLIYWASTRHSGVPS
VL © RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYRTPFSFGQGTKLEIKR
S4-40 Residues 24-
CDR-L1 34 of SEQ ID RASQLVSSAVA
VL
NO.:61
S4-40 Residues 50-
VL CDR-L2 56 of SEQ ID WASTRHS
NO.:61
S4-40 Residues 89 -
y1, | CDR-L3 97 of SEQ ID QQOHYRTPFS
NO.:61
DIOMTQSPSSLSASVGDRVTIITCRASQLVS
S4-17 SEQ ID NO.:62 SAVAWYQOKPGKAPKLLIYWASTRHSGVPS
VL © RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYRTPFTFGQGTKLEIKR
S4-17 Residues 24-
CDR-L1 34 of SEQ ID RASQLVSSAVA
VL
NO.:62
S4-17 Residues 50-
VL CDR-L2 56 of SEQ ID WASTRHS
NO.:62
S4-17 Residues 89 -
VL CDR-L3 97 of SEQ ID QQOHYRTPFT
NO.:62
DIOMTQSPSSLSASVGDRVTIITCRASQLVS
S4-54 SEQ ID NO.:63 SAVAWYQOKPGKAPKLLIYWASARHTGVPS
VL © RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYKTPFSFGQGTKLEIKR
S4-54 Residues 24-
CDR-L1 34 of SEQ ID RASQLVSSAVA
VL
NO.:63
S4-54 Residues 50-
VL CDR-12 56 of SEQ ID WASARHT
NO.:63
S4-54 Residues 89 -
v1, | CDR-L3 97 of SEQ ID QQOHYKTPFS
NO.:63
DIOMTQSPSSLSASVGDRVTIITCRASQLVS
S4-12 SEQ ID NO.:64 SAVAWYQOKPGKAPKLLIYWASARHTGVPS
VL © RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYKTPFTFGQGTKLEIKR
S4-12 Residues 24-
CDR-L1 34 of SEQ ID RASQLVSSAVA
VL
NO. :64
S4-12 Residues 50-
VL CDR-12 56 of SEQ ID WASARHT
NO. :64
S4-12 Residues 89 -
CDR-L3 97 of SEQ ID QQOHYKTPFT
VL NO. :64
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DIQMTQSPSSLSASVGDRVTITCRASQLVS
S4-74 SEQ ID NO.:65 SAVAWYQQOKPGKAPKLLIYWASARHTGVPS
VL o RESGSGSGTDFTLTISSLQPEDFATYYCQQ
HYRTPFTEFGQGTKLEIKR
S4-74 Residues 24-
CDR-L1 34 of SEQ ID RASQLVSSAVA
VL
NO. :65
S4-74 Residues 50-
VL CDR-L2 56 of SEQ ID WASARHT
NO. :65
S4-74 Residues 89 -
VL CDR-L3 97 of SEQ ID QOHYRTPF'T
NO. :65
DIQMTQSPSSLSASVGDRVTITCRASQLVS
S4-34 SEQ ID NO.:66 SAVAWYQQOKPGKAPKLLIYWASTRHTGVPS
VL o RESGSGSGTDFTLTISSLQPEDFATYYCQQ
HYRTPFTEFGQGTKLEIKR
S4-34 Residues 24-
CDR-L1 34 of SEQ ID RASQLVSSAVA
VL
NO. :66
S4-34 Residues 50-
VL CDR-L2 56 of SEQ ID WASTRHT
NO. :66
S4-34 Residues 89 -
VL CDR-L3 97 of SEQ ID QOHYRTPF'T
NO. :66
DIQMTQSPSSLSASVGDRVTITCRASQGVS
S4-31 SEQ ID NO.:67 SALAWYQQKPGKAPKLLIYWASATLHSGVPS
VL o RESGSGSGTDFTLTISSLQPEDFATYYCQQ
HYSAPFTFGQGTKLEIKR
g4-31 Residues 24-
CDR-L1 34 of SEQ ID RASQGVSSALA
VL
NO. :67
S4-31 Residues 50-
VL CDR-L2 56 of SEQ ID WASALHS
NO. :67
S4-31 Residues 89 -
VL CDR-L3 97 of SEQ ID QOHYSAPFT
NO. :67
DIQMTQSPSSLSASVGDRVTITCRASQLVS
S4-18 SEQ ID NO.:68 SAVAWYQQOKPGKAPKLLIYWASTLHSGVPS
VL o RESGSGSGTDFTLTISSLQPEDFATYYCQQ
HYSTPFTFGQGTKLEIKR
S4-18 Residues 24-
CDR-L1 34 of SEQ ID RASQLVSSAVA
VL
NO. :68
S4-18 Residues 50-
VL CDR-L2 56 of SEQ ID WASTLHS
NO. :68
S4-18 Residues 89 -
VL CDR-L3 97 of SEQ ID QOHYSTPF'T
NO. :68
DIQMTQSPSSLSASVGDRVTITCKASQLVS
S4-6 SEQ ID NO.:69 SAVAWYQQOKPGKAPKLLIYWASTRHTGVPS
VL o RESGSGSGTDFTLTISSLQPEDFATYYCQQ
HYSTPFTFGQGTKLEIKR
S4-6 Residues 24-
CDR-L1 34 of SEQ ID KASQLVSSAVA
VL NO.:69
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S4-6 Residues 50-
VL CDR-L2 56 of SEQ ID WASTRHT
NO. :69
S4-6 Residues 89 -
VL CDR-L3 97 of SEQ ID QOOHYSTPFT
NO. :69
DIQMTQSPSSLSASVGDRVTITCKASQLVS
S$4-55 SEQ ID NO.:70 SAVAWYQOKPGKAPKLLIYWASTLHTGVPS
VL o RFESGSGSGTDFTLTISSLOPEDFATYYCQQ
HYRTPFTFGQGTKLEIKR
S4-55 Residues 24-
CDR-L1 34 of SEQ ID KASQLVSSAVA
VL
NO.:70
S4-55 Residues 50-
VL CDR-L2 56 of SEQ ID WASTLHT
NO.:70
S4-55 Residues 89 -
VL CDR-L3 97 of SEQ ID QOOHYRTPFT
NO.:70
DIQMTQSPSSLSASVGDRVTITCKASQKVS
S4-63 SEQ ID NO.:71 SALAWYQOKPGKAPKLLIYWASALHSGVPS
VL o RFESGSGSGTDFTLTISSLOPEDFATYYCQQ
HYRPPFTFGQGTKLEIKR
S4-63 Residues 24-
CDR-L1 34 of SEQ ID KASQKVSSALA
VL
NO.:71
S4-63 Residues 50-
VL CDR-L2 56 of SEQ ID WASALHS
NO.:71
S4-63 Residues 89 -
VI, CDR-L3 97 of SEQ ID QQHYRPPFT
NO.:71
DIQMTQSPSSLSASVGDRVTITCKASQLVS
S$4-50 SEO ID NO.:72 SAVAWYQOKPGKAPKLLIYWASALHTGVPS
VL o RFESGSGSGTDFTLTISSLOPEDFATYYCQQ
HYSSPYTFGQOGTKLEIKR
S4-50 Residues 24-
CDR-L1 34 of SEQ ID KASQLVSSAVA
VL
NO.:72
S4-50 Residues 50-
VL CDR-L2 56 of SEQ ID WASALHT
NO.:72
S4-50 Residues 89 -
VL CDR-L3 97 of SEQ ID QOOHYSSPYT
NO.:72
DIQMTQSPSSLSASVGDRVTITCKASQLVS
S4-19 SEQ ID NO.:73 SAVAWYQOKPGKAPKLLIYWASTLHTGVPS
VL o RFESGSGSGTDFTLTISSLOPEDFATYYCQQ
HYRTPFTFGQGTKLEIKR
S4-19 Residues 24-
CDR-L1 34 of SEQ ID KASQLVSSAVA
VL
NO.:73
S4-19 Residues 50-
VL CDR-L2 56 of SEQ ID WASTLHT
NO.:73
S4-19 Residues 89 -
CDR-L3 97 of SEQ ID QOOHYRTPFT
VL NO.:73
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Individual hMAK-199 Sequences from Converted Clones

discussed in detail in Example 3.

Table 8. Humanized Anti-TNF MAK-199 Ab VH sequences of IgG converted clones

Protein region Sequence
123456789012345678901234567890
EVQLVQSGAEVKKPGASVKVSCKASGYTFA
J662M2S3 NYGIIWVRQAPGQGLEWMGWINTYTGKPTY
410 VH SEQ ID NO.:74 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYYCARKLFTTMDVTDNAMDYWGQGTTV
TVSS
J662M2S3# Residues 31-
10 VH CDR-H1 35 of SEQ ID NYGII
NO.:74
J662M2S3# Residues 50-
10 VH CDR-H2 66 of SEQ ID WINTYTGKPTYAQKFQG
NO.:74
J662M2S3# Residues 99-
10 VH CDR-H3 112 of SEQ ID RASQODISQYLN
NO.:74
EVQLVQSGAEVKKPGASVKVSCKASGYTFEN
J662M283 4 NYGIIWVRQAPGQGLEWMGWINTYTGKPTY
13 VH SEQ ID NO.:75 AQKLOGRVTMTTDTSTSTAYMELSSLRSED
TAVYFCARKLEFNTVDVTDNAMDYWGQGTTV
TVSS
J662M2S3# Residues 31-
13 VH CDR-H1 35 of SEQ ID NYGII
NO.:75
J662M2S3# Residues 50-
13 VH CDR-H2 66 of SEQ ID WINTYTGKPTYAQKLQG
NO.:75
J662M2S3# Residues 99-
13 VH CDR-H3 112 of SEQ ID KLFNTVDVTDNAMD
NO.:75
EVQLVQSGAEVKKPGASVKVSCKASGYTFEN
J662M283 4 NYGIIWVRQAPGQGLEWMGWINTYTGVPTY
15 VH SEQ ID NO.:76 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYYCARKLEFNTVDVTDNAMDYWGQGTTV
TVSS
Residues 31-
5263ﬁ283# CDR-H1 35 of SEQ ID NYGII
NO.:76
Residues 50-
J662M253+ CDR-H2 66 of SEQ ID WINTYTGVPTYAQKFQG
15 VH
NO.:76
Residues 99-
J662M253+ CDR-H3 112 of SEQ ID KLFNTVDVTDNAMD
15 VH
NO.:76
EVQLVQSGAEVKKPGASVKVSCKASGYTFEN
J662M283 4 NYGIIWVRQAPGQGLEWMGWINTYTGKPTY
16 VH SEQ ID NO.:77 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYYCARKLEFNTVAVTDNAMDYWGQGTTV
TVSS
Residues 31-
J662M28 34 CDR-H1 35 of SEQ ID NYGII
16 VH NO.:77
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Residues 50-
J662M253+ CDR-H2 66 of SEQ ID WINTYTGKPTYAQKFQG
l6 VH
NO.:77
Residues 99-
J662M28 3+ CDR-H3 112 of SEQ ID KLFNTVAVTDNAMD
l6 VH
NO.:77
EVQLVQSGAEVKKPGASVKVSCKASGYTFEFR
J662M283 4 NYGIIWVRQAPGQGLEWMGWINTYTGKPTY
21 VH SEQ ID NO.:78 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYFCARKLFTTVDVTDNAMDYWGQGTTV
TVSS
J662M2S3# Residues 31-
21 VH CDR-H1 35 of SEQ ID NYGII
NO.:78
J662M2S3# Residues 50-
21 VH CDR-H2 66 of SEQ ID WINTYTGKPTYAQKFQG
NO.:78
J662M2S3# Residues 99-
21 VH CDR-H3 112 of SEQ ID KLFTTVDVTDNAMD
NO.:78
EVQLVQSGAEVKKPGASVKVSCKASGYTFEN
J662M283 4 NYGINWVRQAPGQGLEWMGWINTYTGKPTY
34 VH SEQ ID NO.:79 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYFCARKFRNTVAVTDYAMDYWGQGTTV
TVSS
J662M2S3# Residues 31-
34 VH CDR-H1 35 of SEQ ID NYGIN
NO.:79
J662M2S3# Residues 50-
34 VH CDR-H2 66 of SEQ ID WINTYTGKPTYAQKFQG
NO.:79
J662M2S3# Residues 99-
34 VH CDR-H3 112 of SEQ ID KFRNTVAVTDYAMD
NO.:79
EVQLVQSGAEVKKPGASVKVSCKASGYTFEFR
J662M283 4 NYGITWVRQAPGQGLEWMGWINTYTGKPTY
36 VH SEQ ID NO.:80 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYFCARKLFTTMDVTDNAMDYWGQGTTV
TVSS
Residues 31-
5265ﬁ283# CDR-H1 35 of SEQ ID NYGIT
NO. :80
Residues 50-
J662M253+ CDR-H2 66 of SEQ ID WINTYTGKPTYAQKFQG
36 VH
NO. :80
Residues 99-
J662M253+ CDR-H3 112 of SEQ ID KLFTTMDVTDNAMD
36 VH
NO. :80
EVQLVQSGAEVKKPGASVKVSCKASGYTFA
J662M283 4 NYGIIWVRQAPGQGLEWMGWINTYTGKPTY
45 VH SEQ ID NO.:81 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYYCARKLFTTMDVTDNAMDYWGQGTTV
TVSS
J662M2S3# Residues 31-
45 VH CDR-H1 35 of SEQ ID NYGII
NO. :81
J662M2S3# Residues 50-
45 VH CDR-H2 66 of SEQ ID WINTYTGKPTYAQKFQG
NO. :81
J662M2S3# Residues 99-
45 VH CDR-H3 112 of SEQ ID KLFTTMDVTDNAMD
NO. :81
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Protein region

Sequence

123456789012345678901234567890

EVQLVQSGAEVKKPGASVKVSCKASGYTES
NYGINWVRQAPGQGLEWMGWINTYTGQPSY

g265ﬁ283# SEQ ID NO.:82 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYYCARKLFKTEAVTDYAMDYWGQGTTV
TVSS
J662M2S3# Residues 31-
58 VH CDR-H1 35 of SEQ ID NYGIN
NO. :82
J662M2S3# Residues 50-
58 VH CDR-H2 66 of SEQ ID WINTYTGOPSYAQKFQG
NO. :82
J662M2S3# Residues 99-
58 VH CDR-H3 112 of SEQ ID KLFKTEAVTDYAMD
NO. :82
EVQLVQSGAEVKKPGASVKVSCKASGYTFEN
J662M283 4 NYGIIWVRQAPGQGLEWMGWINTYSGKPTY
75 VH SEQ ID NO.:83 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYFCARKLFTTMDVTDNAMDYWGQGTTV
TVSS
J662M2S3# Residues 31-
72 VH CDR-H1 35 of SEQ ID NYGII
NO. :83
J662M2S3# Residues 50-
72 VH CDR-H2 66 of SEQ ID WINTYSGKPTYAQKFQG
NO. :83
J662M2S3# Residues 99-
72 VH CDR-H3 112 of SEQ ID KLFTTMDVTDNAMD

NO. :83

Table 9 provides VL sequences of humanized anti-TNF MAK-199 converted clones as

discussed in detail in Example 3.

Table 9. Humanized Anti-TNF MAK-199 Ab VL sequences of IgG converted clones

Protein region

Sequence

123456789012345678901234567890

DIOMTQSPSSLSASVGDRVTIITCRASQDIS

J662M2S3+# SEQ ID QYLNWYQQKPGKAPKLLIYYTSRLOSGVPS
10 VL NO. :84 RFSGSGSGTDFTLTISSLOPEDFATYFCQQ
GNTWPPTFGQGTKLEIK
J662M2S3#1 Residues 24-
0 VL CDR-L1 34 of SEQ ID RASQDISQYLN
NO. :84
J662M2S3+#1 Residues 50-
0 VL CDR-L2 56 of SEQ ID YTSRLQS
NO. :84
J662M2S3+#1 Residues 89
0 VL CDR-L3 -97 of SEQ QQOGNTWPPT
ID NO.:84
DIQMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S3#1 SEQ ID NYLNWYQQKPGKAPKLLIYYTSRLOSGVPS
3 VL NO. :85 RFSGSGSGTDYTLTISSLOPEDFATYFCQQ
GNSWPPTFGQGTKLEIK
J662M2S3#1 Residues 24-
3 VL CDR-L1 34 of SEQ ID RASQDISNYLN
NO. :85
J662M2S3+#1 Residues 50-
3 VL CDR-L2 56 of SEQ ID YTSRLQS

NO. :85
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J662M2S3#1 Residues 89
3 VL CDR-L3 -97 of SEQ QOGNSWPPT
ID NO. :85
DIQMTQSPSSLSASVGDRVTITCRASQDIY
J662M2S3#1 SEQ ID NYLNWYQQKPGKAPKLLIYYTSRLOSGVPS
5 VL NO. :86 RESGSGSGTDYTLTISSLOPEDFATYFCQQ
GNTOQPPTFGQOGTKLEIK
J662M2S3#1 Residues 24-
CDR-L1 34 of SEQ ID RASODIYNYLN
5 VL
NO. : 86
Residues 50-
gGSiM2S3#l CDR-L2 56 of SEQ ID YTSRLQOS
NO. : 86
Residues 89
gGSiM2S3#1 CDR-L3 -97 of SEQ QOGNTQPPT
ID NO. :86
DIQMTQSPSSLSASVGDRVTITCRASQDIE
J662M2S3#1 SEQ ID NYLNWYQQKPGKAPKLLIYYTSRLOSGVPS
6 VL NO. :87 RFESGSGSGTDFTLTISSLOPEDFATYEFCQQ
GNTOQPPTFGQOGTKLEIK
JE62M2S341 Residues 24-
CDR-L1 34 of SEQ ID RASQODIENYLN
6 VL
NO.:87
Residues 50-
gGSiM2S3#l CDR-L2 56 of SEQ ID YTSRLQOS
NO.:87
Residues 89
gGSiM2S3#1 CDR-L3 -97 of SEQ QOGNTQPPT
ID NO.:87
DIQMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S3#2 SEQ ID NYLNWYQQKPGKAPKLLIYYTSRLOSGVPS
1 VL NO. :88 RESGSGSGTDYTLTISSLOPEDFATYFCQQ
GNTWPPTFGQOGTKLEIK
J662M2S3#2 Residues 24-
1 VL CDR-L1 34 of SEQ ID RASQODISNYLN
NO. :88
J662M2S3#2 Residues 50-
1 VL CDR-L2 56 of SEQ ID YTSRLQS
NO. :88
J662M2S3#2 Residues 89
1 VL CDR-L3 -97 of SEQ QOGNTWPPT
ID NO.:88
DIQMTQSPSSLSASVGDRVTITCRASQDIY
J662M2S3+#3 SEQ ID DVLNWYQQKPGKAPKLLIYYASRLQSGVPS
4 VL NO. :89 RFESGSGSGTDFTLTISSLOPEDFATYYCQQ
GITLPPTFGQOGTKLEIK
J662M2S3#3 Residues 24-
4 VL CDR-L1 34 of SEQ ID RASQODIYDVLN
NO. :89
J662M2S3#3 Residues 50-
4 VL CDR-L2 56 of SEQ ID YASRILQS
NO. :89
J662M2S3#3 Residues 89
4 VL CDR-L3 -97 of SEQ QOGITLPPT
ID NO. :89
DIQMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S3+#3 SEQ ID NYLNWYQOKPGKAPKLLIYYTSRLOSGVPS
6 VL NO.:90 REFSGSGSGTDYTLTISSLQPEDFATYEFCQQ
GNTWPPTFGQOGTKLEIK
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123456789012345678901234567890
Residues 24-
J662M253+3 CDR-L1 34 of SEQ ID RASQODISNYLN
6 VL
NO. :90
Residues 50-
gGSiMZS3#3 CDR-L2 56 of SEQ ID YTSRLQOS
NO. :90
Residues 89
gGSiMZS3#3 CDR-L3 -97 of SEQ OOGNTWPPT
ID NO.:90
DIQMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S344 SEQ ID QYLNWYQQKPGKAPKLLIYYTSRLOSGVPS
5 VL NO.:91 RFESGSGSGTDFTLTISSLOPEDFATYEFCQQ
GNTWPPTFGQOGTKLEIK
J662M2S3#4 Residues 24-
5 VL CDR-L1 34 of SEQ ID RASQODISQYLN
NO. :91
J662M2S3#4 Residues 50-
5 VL CDR-L2 56 of SEQ ID YTSRLQOS
NO. :91
J662M2S3#4 Residues 89
5 VL CDR-L3 -97 of SEQ OOGNTWPPT
ID NO.:91
DIQMTQSPSSLSASVGDRVTITCRASQONIY
J662M2S3#5 SEQ ID NVLNWYQOKPGKAPKLLIYYASRLOSGVPS
8 VL NO.:92 RFESGSGSGTDFTLTISSLOPEDFATYEFCQQ
GNTMPPTFGQOGTKLEIK
J662M2S3#5 Residues 24-
8 VL CDR-L1 34 of SEQ ID RASONIYNVLN
NO. :92
J662M2S3#5 Residues 50-
8 VL CDR-L2 56 of SEQ ID YASRLQS
NO. :92
J662M2S3#5 Residues 89
8 VL CDR-L3 -97 of SEQ OOGNTMPPT
ID NO.:92
DIQMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S347 SEQ ID NFLNWYQQKPGKAPKLLIYYTSRLOSGVPS
2 VL NO.:93 RESGSGSGTDYTLTISSLOPEDFATYFCQQ
GNTOQPPTFGQOGTKLEIK
J662M2S3#7 Residues 24-
2 VL CDR-L1 34 of SEQ ID RASQODISNFLN
NO. :93
J662M2S3#7 Residues 50-
2 VL CDR-L2 56 of SEQ ID YTSRLQOS
NO. :93
J662M2S3#7 Residues 89
2 VL CDR-L3 -97 of SEQ OOGNTQPPT
ID NO.:93

In an embodiment, the antigen binding domain comprises the VH region chosen from
any one of SEQ ID NOs: 22, 24, 26, 28, 30, 32, 34-58, 74-83, 94-266, 478-486, 496-675, 738-
762, 778956, 1053-1062, 1073, 1075, and 1077, or one, two, or three CDRs therefrom. In

another embodiment, the antigen binding domain comprises the VL region chosen from any one

of SEQ ID NOs: 23, 25, 27, 29, 31, 33, 59-73, 84-93, 267-477, 487-495, 676-737, 763-777, 957-

1052, 1063-1072, 1074, 1076, and 1078, or one, two, or three CDRs therefrom. In a particular

embodiment, the antigen binding domain comprises a VH region and a VL region, for example,
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wherein the VH region comprises SEQ ID NOs: 22, 24, 26, 28, 30, 32, 34-58, 74-83, 94-260,
478-486, 496-675, 738-762, 778-956, 1053-1062, 1073, 1075, and 1077, or one, two, or three
CDRs therefrom, and the VL region comprises SEQ ID NOs: 23, 25, 27, 29, 31, 33, 59-73, 84-
93, 267-477, 487-495, 676-737, 763-777, 957-1052, 1063-1072, 1074, 1076, and 1078, or one,
two, or three CDRs therefrom.

In an embodiment where the VH and/or the VL. CDR sequences are provided above, the
human acceptor framework comprises at least one amino acid sequence selected from: SEQ ID
NOs: 6-21. In a particular embodiment, the human acceptor framework comprises an amino acid
sequence selected from: SEQ IN NOs: 9, 10, 11, 12, 15, 16, 17, and 21. In another embodiment,
the human acceptor framework comprises at least one framework region amino acid
substitution, wherein the amino acid sequence of the framework is at least 65% identical to the
sequence of the human acceptor framework and comprises at least 70 amino acid residues
identical to the human acceptor framework. In another embodiment, the human acceptor
framework comprises at least one framework region amino acid substitution at a key residue.
The key residue selected from: a residue adjacent to a CDR; a glycosylation site residue; a rare
residue; a residue capable of interacting with human TNF-q; a residue capable of interacting
with a CDR; a canonical residue; a contact residue between heavy chain variable region and
light chain variable region; a residue within a Vernier zone; and a residue in a region that
overlaps between a Chothia-defined variable heavy chain CDR1 and a Kabat-defined first heavy
chain framework. In an embodiment, the key residue is selected from: H1, H12, H24, H27, H29,
H37, H48, H49, H67, H71, H73, H76, H78, .13, 1.43, L58, .70, and L80. In an embodiment,
the VH mutation is selected from: Q1E, 112V, A24V, G27F, 129L, V29F F29L 137V, 148L,
V48L, S49G, V67L, F67L, V71K, R71K, T73N, N76S, L781, and F781. In another embodiment,
the VL mutation is selected from: V13L, A43S, 158V, E70D, and S80P. In an embodiment, the
binding protein comprises two variable domains, wherein the two variable domains have amino
acid sequences selected from: SEQ ID NOS: 22 and 23; 23 and 24; 24 and 25; 26 and 27; 28 and
29; 30 and 31; or 32 and 33.

III. Production of Binding Proteins and Binding Protein-Producing Cell Lines

In an embodiment, TNF-a binding proteins disclosed herein exhibit a high capacity to
reduce or to neutralize TNF-a activity, e.g., as assessed by any one of several in vitro and in
vivo assays known in the art. Alternatively, TNF-a binding proteins disclosed herein, also
exhibit a high capacity to increase or agonize TNF-qa activity.

In particular embodiments, the isolated binding protein, or antigen-binding portion
thereof, binds human TNF-a, wherein the binding protein, or antigen-binding portion thereof,

dissociates from human TNF-a with a k. rate constant of about 0.1s" or less, as determined by
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surface plasmon resonance, such as 1 x 107 slor less, 1 x 10? s'or less, 1 x 10™ s'or less, 1 x
107 slor less and 1 x 10° slor less; or which inhibits human TNF-¢ activity with an ICs, of
about 1 x 10° M or less, suchas 1 x 107 Mor less, 1 x 108 M or less, 1 x 10° M or less, 1 x 107
"M orless and 1 x 10" M or less. In certain embodiments, the binding protein comprises a
heavy chain constant region, such as an IgG1, IgG2, I2G3, 1gG4, IgA, IgE, IgM or IgD constant
region. In an embodiment, the heavy chain constant region is an IgG1 heavy chain constant
region or an IgG4 heavy chain constant region. Furthermore, the binding protein can comprise a
light chain constant region, either a kappa light chain constant region or a lambda light chain
constant region. In another embodiment, the binding protein comprises a kappa light chain
constant region. Alternatively, the binding protein portion can be, for example, a Fab fragment
or a single chain Fv fragment.

Replacements of amino acid residues in the Fc portion to alter binding protein effector
function are known in the art (See U.S. Patent Nos. 5,648,260 and 5,624,821). The Fc portion of
a binding protein mediates several important effector functions, e.g., cytokine induction, ADCC,
phagocytosis, complement dependent cytotoxicity (CDC) and half-life/clearance rate of
antibody and antigen-antibody complexes. In some cases these effector functions are desirable
for therapeutic antibody but in other cases might be unnecessary or even deleterious, depending
on the therapeutic objectives. Certain human IgG isotypes, particularly IgG1 and IgG3, mediate
ADCC and CDC via binding to FcyRs and complement C1q, respectively. Neonatal Fc receptors
(FcRn) are the critical components determining the circulating half-life of antibodies. In still
another embodiment at least one amino acid residue is replaced in the constant region of the
binding protein, for example the Fc region of the binding protein, such that effector functions of
the binding protein are altered.

One embodiment provides a labeled binding protein wherein an antibody or antibody
portion disclosed herein is derivatized or linked to another functional molecule (e.g., another
peptide or protein). For example, a labeled binding protein disclosed herein can be derived by
functionally linking an antibody or antibody portion disclosed herein (by chemical coupling,
genetic fusion, noncovalent association or otherwise) to one or more other molecular entities,
such as another antibody (e.g., a bispecific antibody or a diabody), a detectable agent, a
cytotoxic agent, a pharmaceutical agent, and/or a protein or peptide that can mediate associate
of the antibody or antibody portion with another molecule (such as a streptavidin core region or
a polyhistidine tag).

Useful detectable agents with which an antibody or antibody portion disclosed herein
may be derivatized include fluorescent compounds. Exemplary fluorescent detectable agents
include fluorescein, fluorescein isothiocyanate, rhodamine, 5-dimethylamine-1-

napthalenesulfonyl chloride, phycoerythrin and the like. An antibody may also be derivatized
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with detectable enzymes, such as alkaline phosphatase, horseradish peroxidase, glucose oxidase
and the like. When an antibody is derivatized with a detectable enzyme, it is detected by adding
additional reagents that the enzyme uses to produce a detectable reaction product. For example,
when the detectable agent horseradish peroxidase is present, the addition of hydrogen peroxide
and diaminobenzidine leads to a colored reaction product, which is detectable. An antibody may
also be derivatized with biotin, and detected through indirect measurement of avidin or
streptavidin binding.

Another embodiment of the disclosure provides a crystallized binding protein. In an
embodiment, provided are crystals of whole TNF-a binding proteins and fragments thereof as
disclosed herein, and formulations and compositions comprising such crystals. In one
embodiment the crystallized binding protein has a greater half-life in vivo than the soluble
counterpart of the binding protein. In another embodiment the binding protein retains biological
activity after crystallization.

Crystallized binding protein disclosed herein may be produced according methods
known in the art and as disclosed in PCT Publication WO 02/72636.

Another embodiment of the disclosure provides a glycosylated binding protein wherein
the binding protein or antigen-binding portion thereof comprises one or more carbohydrate
residues. Nascent in vivo protein production may undergo further processing, known as post-
translational modification. In particular, sugar (glycosyl) residues may be added enzymatically,
a process known as glycosylation. The resulting proteins bearing covalently linked
oligosaccharide side chains are known as glycosylated proteins or glycoproteins. Protein
glycosylation depends on the amino acid sequence of the protein of interest, as well as the host
cell in which the protein is expressed. Different organisms may produce different glycosylation
enzymes (e.g., glycosyltransferases and glycosidases), and have different substrates (nucleotide
sugars) available. Due to such factors, protein glycosylation pattern, and composition of
glycosyl residues, may differ depending on the host system in which the particular protein is
expressed. Glycosyl residues useful in the disclosure may include, but are not limited to,
glucose, galactose, mannose, fucose, n-acetylglucosamine and sialic acid. In an embodiment, the
glycosylated binding protein comprises glycosyl residues such that the glycosylation pattern is
human.

It is known to those skilled in the art that differing protein glycosylation may result in
differing protein characteristics. For instance, the efficacy of a therapeutic protein produced in a
microorganism host, such as yeast, and glycosylated utilizing the yeast endogenous pathway
may be reduced compared to that of the same protein expressed in a mammalian cell, such as a
CHO cell line. Such glycoproteins may also be immunogenic in humans and show reduced half-

life in vivo after administration. Specific receptors in humans and other animals may recognize
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specific glycosyl residues and promote the rapid clearance of the protein from the bloodstream.
Other adverse effects may include changes in protein folding, solubility, susceptibility to
proteases, trafficking, transport, compartmentalization, secretion, recognition by other proteins
or factors, antigenicity, or allergenicity. Accordingly, a practitioner may prefer a therapeutic
protein with a specific composition and pattern of glycosylation, for example glycosylation
composition and pattern identical, or at least similar, to that produced in human cells or in the
species-specific cells of the intended subject animal.

Expressing glycosylated proteins different from that of a host cell may be achieved by
genetically modifying the host cell to express heterologous glycosylation enzymes. Using
techniques known in the art a practitioner may generate antibodies or antigen-binding portions
thereof exhibiting human protein glycosylation. For example, yeast strains have been genetically
modified to express non-naturally occurring glycosylation enzymes such that glycosylated
proteins (glycoproteins) produced in these yeast strains exhibit protein glycosylation identical to
that of animal cells, especially human cells (U.S. Patent Nos. 7,449,308 and 7,029,872).

Further, it will be appreciated by one skilled in the art that a protein of interest may be
expressed using a library of host cells genetically engineered to express various glycosylation
enzymes, such that member host cells of the library produce the protein of interest with variant
glycosylation patterns. A practitioner may then select and isolate the protein of interest with
particular novel glycosylation patterns. In an embodiment, the protein having a particularly

selected novel glycosylation pattern exhibits improved or altered biological properties.

Iv. Uses of TNF-a Binding Proteins

Given their ability to bind to human TNF-q, e.g., the human TNF-a binding proteins, or
portions thereof, disclosed herein can be used to detect TNF-a (e.g., in a biological sample, such
as serum or plasma), using a conventional immunoassay, such as an enzyme linked
immunosorbent assays (ELISA), an radioimmunoassay (RIA) or tissue immunohistochemistry.
A method for detecting TNF-a in a biological sample is provided comprising contacting a
biological sample with a binding protein, or binding protein portion, disclosed herein and
detecting either the binding protein (or binding protein portion) bound to TNF-a or unbound
binding protein (or binding protein portion), to thereby detect TNF-a in the biological sample.
The binding protein is directly or indirectly labeled with a detectable substance to facilitate
detection of the bound or unbound antibody. Suitable detectable substances include various
enzymes, prosthetic groups, fluorescent materials, luminescent materials and radioactive
materials. Examples of suitable enzymes include horseradish peroxidase, alkaline phosphatase,
B-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group complexes

include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials include
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umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine

fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material includes

1y, 125
I I

luminol; and examples of suitable radioactive material include 3H, 14C, 358, Py, PTc,

131y 177 166 153
I, "'Lu, Ho, or >°Sm.

n, )

Alternative to labeling the binding protein, human TNF-a can be assayed in biological
fluids by a competition immunoassay utilizing thTNF-a standards labeled with a detectable
substance and an unlabeled human TNF-a binding protein. In this assay, the biological sample,
the labeled rhTNF-a standards and the human TNF-a binding protein are combined and the
amount of labeled rhTNF-a standard bound to the unlabeled binding protein is determined. The
amount of human TNF-a in the biological sample is inversely proportional to the amount of
labeled thTNF-a standard bound to the TNF-a binding protein. Similarly, human TNF-a can
also be assayed in biological fluids by a competition immunoassay utilizing rhTNF-a standards
labeled with a detectable substance and an unlabeled human TNF-a binding protein.

In an embodiment, the binding proteins and binding protein portions disclosed herein
are capable of neutralizing TNF-a activity, e.g., human TNF-a activity, both in vitro and in vivo.
In another embodiment, the binding proteins and binding protein portions disclosed herein are
capable of increasing or agonizing human TNF-q activity, e.g., human TNF-q activity.
Accordingly, such binding proteins and binding protein portions disclosed herein can be used to
inhibit or increase h'TNF-a activity, e.g., in a cell culture containing hTNF-a, in human subjects
or in other mammalian subjects having TNF-a with which a binding protein disclosed herein
cross-reacts. In one embodiment, a method for inhibiting or increasing hTNF-a activity is
provided comprising contacting hTNF-a with a binding protein or binding protein portion
disclosed herein such that hTNF-a activity is inhibited or increased. For example, in a cell
culture containing, or suspected of containing h'TNF-q, a binding protein or binding protein
portion disclosed herein can be added to the culture medium to inhibit or increase hTNF-a
activity in the culture.

In another embodiment, a method is provided for reducing or increasing hTNF-a
activity in a subject, advantageously from a subject suffering from a disease or disorder in
which TNF-o-activity is detrimental or, alternatively, beneficial. Methods for reducing or
increasing TNF-a activity in a subject suffering from such a disease or disorder is provided,
which method comprises administering to the subject a binding protein or binding protein
portion disclosed herein such that TNF-a activity in the subject is reduced or increased. In a
particular embodiment, the TNF-a is human TNF-a, and the subject is a human subject.
Alternatively, the subject can be a mammal expressing a TNF-a to which a binding protein
provided is capable of binding. Still further the subject can be a mammal into which TNF-a has

been introduced (e.g., by administration of TNF-a or by expression of a TNF-a transgene). A
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binding protein disclosed herein can be administered to a human subject for therapeutic
purposes. Moreover, a binding protein disclosed herein can be administered to a non-human
mammal expressing a TNF-a with which the binding protein is capable of binding for veterinary
purposes or as an animal model of human disease. Regarding the latter, such animal models may
be useful for evaluating the therapeutic efficacy of binding proteins disclosed herein (e.g.,
testing of dosages and time courses of administration).

The term “a disorder in which TNF-a activity is detrimental” includes diseases and
other disorders in which the presence of TNF-a activity in a subject suffering from the disorder
has been shown to be or is suspected of being either responsible for the pathophysiology of the
disorder or a factor that contributes to a worsening of the disorder. Accordingly, a disorder in
which TNF-a activity is detrimental is a disorder in which reduction of TNF-a activity is
expected to alleviate the symptoms and/or progression of the disorder. Such disorders may be
evidenced, for example, by an increase in the concentration of TNF-a in a biological fluid of a
subject suffering from the disorder (e.g., an increase in the concentration of TNF-a in serum,
plasma, synovial fluid, etc. of the subject), which can be detected, for example, using an anti-
TNF-a antibody as described above. Non-limiting examples of disorders that can be treated with
the binding proteins disclosed herein include those disorders discussed in the section below
pertaining to pharmaceutical compositions of the antibodies disclosed herein.

Alternatively, the term *“a disorder in which TNI-a activity is beneficial” include
diseases and other disorders in which the presence of TNF-a activity in a subject suffering from
the disorder has been shown to be or is suspected of being either beneficial for treating the
pathophysiology of the disorder or a factor that contributes to a treatment of the disorder.
Accordingly, a disorder in which TNF-a activity is beneficial is a disorder in which an increase
of TNF-a activity is expected to alleviate the symptoms and/or progression of the disorder. Non-
limiting examples of disorders that can be treated with the antibodies disclosed herein include
those disorders discussed in the section below pertaining to pharmaceutical compositions of the

antibodies disclosed herein.

V. Pharmaceutical Compositions

Pharmaceutical compositions are also provided comprising a binding protein, or
antigen-binding portion thereof, disclosed herein and a pharmaceutically acceptable carrier. The
pharmaceutical compositions comprising binding protein disclosed herein are for use in, but not
limited to, diagnosing, detecting, or monitoring a disorder, in preventing, treating, managing, or
ameliorating of a disorder or one or more symptoms thereof, and/or in research. In a specific
embodiment, a composition comprises one or more binding proteins disclosed herein. In another

embodiment, the pharmaceutical composition comprises one or more binding proteins disclosed
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herein and one or more prophylactic or therapeutic agents other than binding proteins disclosed
herein for treating a disorder in which TNF-a activity is detrimental. In a particular
embodiment, the prophylactic or therapeutic agents known to be useful for or having been or
currently being used in the prevention, treatment, management, or amelioration of a disorder or
one or more symptoms thereof. In accordance with these embodiments, the composition may
further comprise of a carrier, diluent or excipient.

The binding proteins and binding protein-portions disclosed herein can be incorporated
into pharmaceutical compositions suitable for administration to a subject. Typically, the
pharmaceutical composition comprises a binding protein or binding protein portion disclosed
herein and a pharmaceutically acceptable carrier. The term “pharmaceutically acceptable
carrier” includes any and all solvents, dispersion media, coatings, antibacterial and antifungal
agents, isotonic and absorption delaying agents, and the like that are physiologically compatible.
Examples of pharmaceutically acceptable carriers include one or more of water, saline,
phosphate buffered saline, dextrose, glycerol, ethanol and the like, as well as combinations
thereof. In many cases, isotonic agents, for example, sugars, polyalcohols such as mannitol,
sorbitol, or sodium chloride in the composition, may be included. Pharmaceutically acceptable
carriers may further comprise minor amounts of auxiliary substances such as wetting or
emulsifying agents, preservatives or buffers, which enhance the shelf life or effectiveness of the
binding protein or binding protein portion.

Various delivery systems are known and can be used to administer one or more binding
proteins disclosed herein or the combination of one or more binding proteins disclosed herein
and a prophylactic agent or therapeutic agent useful for preventing, managing, treating, or
ameliorating a disorder or one or more symptoms thereof, e.g., encapsulation in liposomes,
microparticles, microcapsules, recombinant cells capable of expressing the binding protein or
binding protein fragment, receptor-mediated endocytosis (see, €. g., Wu and Wu (1987) J. Biol.
Chem. 262:4429-4432), construction of a nucleic acid as part of a retroviral or other vector, etc.
Methods of administering a prophylactic or therapeutic agent disclosed herein include, but are
not limited to, parenteral administration (e.g., intradermal, intramuscular, intraperitoneal,
intravenous and subcutaneous), epidural administration, intratumoral administration, and
mucosal administration (e.g., intranasal and oral routes). In addition, pulmonary administration
can be employed, e.g., by use of an inhaler or nebulizer, and formulation with an aerosolizing
agent. In one embodiment, a binding protein disclosed herein, combination therapy, or a
composition disclosed herein is administered using Alkermes AIR® pulmonary drug delivery
technology (Alkermes, Inc., Cambridge, Mass.). In a specific embodiment, prophylactic or
therapeutic agents disclosed herein are administered intramuscularly, intravenously,

intratumorally, orally, intranasally, pulmonary, or subcutaneously. The prophylactic or
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therapeutic agents may be administered by any convenient route, for example by infusion or
bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., oral mucosa,
rectal and intestinal mucosa, etc.) and may be administered together with other biologically
active agents. Administration can be systemic or local.

In a specific embodiment, it may be desirable to administer the prophylactic or
therapeutic agents disclosed herein locally to the area in need of treatment; this may be achieved
by, for example, and not by way of limitation, local infusion, by injection, or by means of an
implant, said implant being of a porous or non-porous material, including membranes and
matrices, such as sialastic membranes, polymers, fibrous matrices (e.g., Tissuel®), or collagen
matrices. In one embodiment, an effective amount of one or more binding proteins disclosed
herein antagonists is administered locally to the affected area to a subject to prevent, treat,
manage, and/or ameliorate a disorder or a symptom thereof. In another embodiment, an effective
amount of one or more binding proteins disclosed herein is administered locally to the affected
area in combination with an effective amount of one or more therapies (e.g., one or more
prophylactic or therapeutic agents) other than an antibody disclosed herein of a subject to
prevent, treat, manage, and/or ameliorate a disorder or one or more symptoms thereof.

In a specific embodiment, where the composition disclosed herein is a nucleic acid
encoding a prophylactic or therapeutic agent, the nucleic acid can be administered in vivo to
promote expression of its encoded prophylactic or therapeutic agent, by constructing it as part of
an appropriate nucleic acid expression vector and administering it so that it becomes
intracellular, e.g., by use of a retroviral vector (see U.S. Patent No. 4,980,286), or by direct
injection, or by use of microparticle bombardment (e.g., a gene gun; Biolistic, DuPont), or
coating with lipids or cell-surface receptors or transfecting agents, or by administering it in
linkage to a homeobox-like peptide which is known to enter the nucleus (see, e.g., Joliot et al.
(1991) Proc. Natl. Acad. Sci. USA 88:1864-1868). Alternatively, a nucleic acid can be
introduced intracellularly and incorporated within host cell DNA for expression by homologous
recombination.

The method disclosed herein may comprise administration of a composition formulated
for parenteral administration by injection (e.g., by bolus injection or continuous infusion).
Formulations for injection may be presented in unit dosage form (e.g., in ampoules or in multi-
dose containers) with an added preservative. The compositions may take such forms as
suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain formulatory
agents such as suspending, stabilizing and/or dispersing agents. Alternatively, the active
ingredient may be in powder form for constitution with a suitable vehicle (e.g., sterile pyrogen-

free water) before use.
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The methods disclosed herein may additionally comprise of administration of
compositions formulated as depot preparations. Such long acting formulations may be
administered by implantation (e.g., subcutaneously or intramuscularly) or by intramuscular
injection. Thus, for example, the compositions may be formulated with suitable polymeric or
hydrophobic materials (e.g., as an emulsion in an acceptable oil) or ion exchange resins, or as
sparingly soluble derivatives (e.g., as a sparingly soluble salt).

The methods disclosed herein encompass administration of compositions formulated as
neutral or salt forms. Pharmaceutically acceptable salts include those formed with anions such
as those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those
formed with cations such as those derived from sodium, potassium, ammonium, calcium, ferric
hydroxides, isopropylamine, triethylamine, 2-ethylamino ethanol, histidine, procaine, etc.

Generally, the ingredients of compositions are supplied either separately or mixed
together in unit dosage form, for example, as a dry lyophilized powder or water free concentrate
in a hermetically sealed container such as an ampoule or sachette indicating the quantity of
active agent. Where the mode of administration is infusion, composition can be dispensed with
an infusion bottle containing sterile pharmaceutical grade water or saline. Where the mode of
administration is by injection, an ampoule of sterile water for injection or saline can be provided
so that the ingredients may be mixed prior to administration.

In particular, it is also provided that one or more of the prophylactic or therapeutic
agents, or pharmaceutical compositions disclosed herein is packaged in a hermetically sealed
container such as an ampoule or sachette indicating the quantity of the agent. In one
embodiment, one or more of the prophylactic or therapeutic agents, or pharmaceutical
compositions disclosed herein is supplied as a dry sterilized lyophilized powder or water free
concentrate in a hermetically sealed container and can be reconstituted (e.g., with water or
saline) to the appropriate concentration for administration to a subject. In an embodiment, one
or more of the prophylactic or therapeutic agents or pharmaceutical compositions disclosed
herein is supplied as a dry sterile lyophilized powder in a hermetically sealed container at a unit
dosage of at least 5 mg, at least 10 mg, at least 15 mg, at least 25 mg, at least 35 mg, at least 45
mg, at least 50 mg, at least 75 mg, or at least 100 mg. The lyophilized prophylactic or
therapeutic agents or pharmaceutical compositions disclosed herein should be stored at between
2°C and 8°C in its original container and the prophylactic or therapeutic agents, or
pharmaceutical compositions disclosed herein should be administered within 1 week, within 5
days, within 72 hours, within 48 hours, within 24 hours, within 12 hours, within 6 hours, within
5 hours, within 3 hours, or within 1 hour after being reconstituted. In an alternative
embodiment, one or more of the prophylactic or therapeutic agents or pharmaceutical

compositions disclosed herein is supplied in liquid form in a hermetically sealed container
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indicating the quantity and concentration of the agent. In an embodiment, the liquid form of the
administered composition is supplied in a hermetically sealed container at least 0.25 mg/ml, at
least 0.5 mg/ml, at least 1 mg/ml, at least 2.5 mg/ml, at least 5 mg/ml, at least 8 mg/ml, at least
10 mg/ml, at least 15 mg/kg, at least 25 mg/ml, at least 50 mg/ml, at least 75 mg/ml or at least
100 mg/ml. The liquid form should be stored at between 2°C and 8°C in its original container.

The binding proteins and binding protein-portions disclosed herein can be incorporated
into a pharmaceutical composition suitable for parenteral administration. In an embodiment, the
binding protein or binding protein-portions will be prepared as an injectable solution containing
0.1-250 mg/ml binding protein. The injectable solution can be composed of either a liquid or
lyophilized dosage form in a flint or amber vial, ampoule or pre-filled syringe. The buffer can be
L-histidine (1-50 mM), optimally 5-10mM, at pH 5.0 to 7.0 (optimally pH 6.0). Other suitable
buffers include but are not limited to, sodium succinate, sodium citrate, sodium phosphate or
potassium phosphate. Sodium chloride can be used to modify the toxicity of the solution at a
concentration of 0-300 mM (optimally 150 mM for a liquid dosage form). Cryoprotectants can
be included for a lyophilized dosage form, principally 0-10% sucrose (optimally 0.5-1.0%).
Other suitable cryoprotectants include trehalose and lactose. Bulking agents can be included for
a lyophilized dosage form, principally 1-10% mannitol (optimally 2-4%). Stabilizers can be
used in both liquid and lyophilized dosage forms, principally 1-50 mM L-Methionine (optimally
5-10 mM). Other suitable bulking agents include glycine, arginine, can be included as 0-0.05%
polysorbate-80 (optimally 0.005-0.01%). Additional surfactants include but are not limited to
polysorbate 20 and BRIJ surfactants.

Typical compositions are in the form of injectable or infusible solutions, such as
compositions similar to those used for passive immunization of humans with other antibodies.
Therapeutic compositions typically must be sterile and stable under the conditions of
manufacture and storage. The composition can be formulated as a solution, microemulsion,
dispersion, liposome, or other ordered structure suitable to high drug concentration. Sterile
injectable solutions can be prepared by incorporating the active compound (i.e., binding protein
or binding protein portion) in the required amount in an appropriate solvent with one or a
combination of ingredients enumerated above, as required, followed by filtered sterilization.
Generally, dispersions are prepared by incorporating the active compound into a sterile vehicle
that contains a basic dispersion medium and the required other ingredients from those
enumerated above. In the case of sterile, lyophilized powders for the preparation of sterile
injectable solutions, the methods of preparation include vacuum drying and spray-drying that
yields a powder of the active ingredient plus any additional desired ingredient from a previously
sterile-filtered solution thereof. The proper fluidity of a solution can be maintained, for

example, by the use of a coating such as lecithin, by the maintenance of the required particle
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size in the case of dispersion and by the use of surfactants. Prolonged absorption of injectable
compositions can be brought about by including, in the composition, an agent that delays
absorption, for example, monostearate salts and gelatin.

As will be appreciated by the skilled artisan, the route and/or mode of administration will
vary depending upon the desired results. In certain embodiments, the active compound may be
prepared with a carrier that will protect the compound against rapid release, such as a controlled
release formulation, including implants, transdermal patches, and microencapsulated delivery
systems. Biodegradable, biocompatible polymers can be used, such as ethylene vinyl acetate,
polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Many methods
for the preparation of such formulations are patented or generally known to those skilled in the
art. See, e.g., Sustained and Controlled Release Drug Delivery Systems, J.R. Robinson, ed.,
Marcel Dekker, Inc., New York, 1978.

Supplementary active compounds can also be incorporated into the compositions. In
certain embodiments, a binding protein or binding protein portion disclosed herein is
coformulated with and/or coadministered with one or more additional therapeutic agents that are
useful for treating disorders in which TNF-a activity is detrimental. For example, an anti-hTNF-
a antibody or antibody portion disclosed herein may be coformulated and/or coadministered
with one or more additional antibodies that bind other targets (e.g., antibodies that bind other
cytokines or that bind cell surface molecules). Furthermore, one or more binding proteins
disclosed herein may be used in combination with two or more of the foregoing therapeutic
agents. Such combination therapies may advantageously utilize lower dosages of the
administered therapeutic agents, thus avoiding possible toxicities or complications associated
with the various monotherapies.

In certain embodiments, a binding protein to TNF-a or fragment thereof is linked to a
half-life extending vehicle known in the art. Such vehicles include, but are not limited to, the
Fc domain, polyethylene glycol, and dextran. Such vehicles are described, e.g., in U.S. Patent
No. 6,660,843.

In a specific embodiment, nucleic acid sequences comprising nucleotide sequences
encoding a binding protein disclosed herein or another prophylactic or therapeutic agent
disclosed herein are administered to treat, prevent, manage, or ameliorate a disorder or one or
more symptoms thereof by way of gene therapy. Gene therapy refers to therapy performed by
the administration to a subject of an expressed or expressible nucleic acid. In this embodiment
of the disclosure, the nucleic acids produce their encoded binding protein or prophylactic or
therapeutic agent disclosed herein that mediates a prophylactic or therapeutic effect.

Any of the methods for gene therapy available in the art can be used according to the

present disclosure.
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TNF-a plays a critical role in the pathology associated with a variety of diseases
involving immune and inflammatory elements, such as autoimmune diseases, particularly those
assocated with inflammation, including Crohn’s disease, psoriasis (including plaque psoriasis),
arthritis (including rheumatoid arthritis, psoratic arthritis, osteoarthritis, or juvenile idiopathic
arthritis), multiple sclerosis, systemic lupus erythematosus, and ankylosing spondylitis.
Therefore, the binding proteins herein may be used to treat these disorders. In another
embodiment, the disorder is a respiratory disorder; asthma; allergic and nonallergic asthma;
asthma due to infection; asthma due to infection with respiratory syncytial virus (RSV); chronic
obstructive pulmonary disease (COPD); a condition involving airway inflammation;
eosinophilia; fibrosis and excess mucus production; cystic fibrosis; pulmonary fibrosis; an
atopic disorder; atopic dermatitis; urticaria; eczema; allergic rhinitis; allergic enterogastritis; an
inflammatory and/or autoimmune condition of the skin; an inflammatory and/or autoimmune
condition of gastrointestinal organs; inflammatory bowel diseases (IBD); ulcerative colitis; an
inflammatory and/or autoimmune condition of the liver; liver cirrhosis; liver fibrosis; liver
fibrosis caused by hepatitis B and/or C virus; scleroderma; tumors or cancers; hepatocellular
carcinoma; glioblastoma; lymphoma; Hodgkin’s lymphoma; a viral infection; a bacterial
infection; a parasitic infection; HT'LLV-1 infection; suppression of expression of protective type
1 immune responses, suppression of expression of a protective type 1 immune response during
vaccination, neurodegenerative diseases, neuronal regeneration, and spinal cord injury.

It will be readily apparent to those skilled in the art that other suitable modifications and
adaptations of the methods disclosed herein may be made using suitable equivalents without
departing from the scope of the invention or the embodiments disclosed herein. Having now
described the present disclosure in detail, the same will be more clearly understood by reference
to the following examples, which are included for purposes of illustration only and are not

intended to be limiting of the invention.
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Examples

Example 1: Identification of fully human antibodies to TNF by in vitro display systems

1.1: Antibody selections

Fully human anti-human TNF monoclonal antibodies were isolated by in vitro display
technologies from human antibody libraries by their ability to bind recombinant human TNF
proteins. The amino acid sequences of the variable heavy (VH) and variable light (VL) chains

were determined from DNA sequencing and listed in Table 10.

10 Table 10. Individual clones sequences

Protein SEQ ID NO: Sequence
region
123456789012345678901234567890
EVQLVQSGAEVKKPGASVKVSCKASGYTET
AF11-1 VH 22 SYDVNWVRQATGQGLEWMGWMNPNSGNTGY

AQKFQGRVTITADESTSTAYMELSSLRSED
TAVYYCAIFDSDYMDVWGKGTLVIVSS

CDR- Residues 31-

AE11-1 VH H1 35 of SEQ ID SYDVN
NO.: 22
CDR- Residues 50-
AE11-1 VH 66 of SEQ ID WMNPNSGNTGYAQKFQG
H2
NO.: 22
CDR- Residues 99-
AE11-1 VH 106 of SEQ ID FDSDYMDV
H3 NO.: 22

SYELTQPPSVSLSPGQTARITCSGDALPKQ
YAYWYQQOKPGQAPVLVIYKDTERPSGIPER

AEll-1 VL 23 FSGSSSGTTVILTISGAQAEDEADYYCQSA
DSSGTSWVFGGGTKLTVL
CDR- Residues 23-
AEll-1 VL 33 of SEQ ID SGDALPKQYAY
Ll
NO.: 23
CDR- Residues 49-
AEll-1 VL 1.2 55 of SEQ ID KDTERPS
NO.: 23
CDR- Residues 89 -
AEll-1 VL 98 of SEQ ID SADSSGTSWV
L3
NO.: 23
EVQLVQSGAEVKKPGSSAKVSCKASGGTES
SYAISWVRQAPGQGLEWMGGIIPILGTANY
AEll-5 VH 24 AQKFLGRVIITADESTSTVYMELSSLRSED
TAVYYCARGLYYDPTRADYWGQGTLVTVSS
CDR- Residues 31-
AE1l1-5 VH H1 35 of SEQ ID SYAIS
NO.: 24
CDR— Residues 50-
AE11-5 VH 66 of SEQ ID GIIPILGTANYAQKFLG
H2 NO.: 24
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Protein SEQ ID NO: Sequence
region
123456789012345678901234567890
CDR- Residues 99-
AE1l1-5 VH 109 of SEQ ID GLYYDPTRADY
H3
NO.: 24
DIVMTQSPDFHSVIPKEKVTITCRASQSIG
SSLHWYQOKPDQSPKLLIRHASQSISGVPS
AE11-S VL 25 RESGSGSGIDFTLTIHSLEAEDAATYYCHQ
SSSSPPPTFGOGTQVEIK
CDR- Residues 24-
AEll-5 VL 34 of SEQ ID RASQSIGSSLH
Ll
NO.: 25
CDR- Residues 50-
AEll-5 VL L2 56 of SEQ ID HASQSIS
NO.: 25
CDR- Residues 89 -
AE1l1-5 VL 98 of SEQ ID HQSSSSPPPT
L3
NO.: 25
EVQLVESGGGLVQPGGSLRLSCATSGETEN
NYWMSWVRQAPGKGLEWVANINHDESEKYY
TNF-JK1 VH 26 VDSAKGRFTISRDNAEKSLFLOMNSLRAED
TAVYYCARIIRGRVGFDYYNYAMDVWGQGT
LVTVSS
CDR- Residues 31-
TNF-JK1 VH H1 35 of SEQ ID NYWMS
NO.: 26
CDR- Residues 50-
TNF-JK1 VH 66 of SEQ ID NINHDESEKYYVDSAKG
H2
NO.: 26
CDR- Residues 99-
TNF-JK1 VH 115 of SEQ ID ITRGRVGFDYYNYAMDV
H3
NO.: 26
DIRLTQSPSPLSASVGDRVTITCRASQSIG
NYLNWYQHKPGKAPKLLIYAASSLQOSGVPS
TNF-JK1 VL 27 RESGIGSGIDFTLTISSLQPEDFATYYCQE
SYSLIFAGGTKVEIK
CDR- Residues 24-
TNF-JK1 VL 34 of SEQ ID RASQSIGNYLN
Ll
NO.: 27
CDR- Residues 50-
TNF-JK1 VL 1.2 56 of SEQ ID AASSLQOS
NO.: 27
CDR- Residues 89 -
TNF-JK1 VL 13 95 of SEQ ID QESYSLI
NO.: 27
EVQLVQSGAEVKKPGASVKVSCKTSGYTES
NYDINWVRQPTGQGLEWMGWMDPNNGNTGY
TNF-Y7C VH 28 AQKFVGRVIMTRDT SKITAYLELSGLKSED
TAVYYCARSSGSGGTWYKEYFQSWGQGTMV
TVSS
CDR- Residues 31-
TNF-Y7C VH H1 35 of SEQ ID NYDIN
NO.: 28
CDR- Residues 50-
TNF-Y7C VH 66 of SEQ ID WMDPNNGNTGYAQKFVG
H2
NO.: 28
CDR- Residues 99-
TNF-Y7C VH 112 of SEQ ID KSSGSGGTWYKEYFQS
H3 NO.: 28
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Protein SEQ ID NO: Sequence
region
123456789012345678901234567890
DIVMTQSPLSLPVIPGEPASISCRSSQSLL
HSNGYNYLDWYLQKPGQFPQLLIYLGSYRA
TNF-YT7C VL 29 SGVPDRESGSGSGTDFTLKISRVEAEDVGV
YYCMORIEFPPGTFGQGTKLGIK
CDR- Residues 24-
TNF-Y7C VL 39 of SEQ ID RSSQSLLHSNGYNYLD
Ll
NO.: 29
CDR- Residues 55-
TNF-Y7C VL 1.2 61 of SEQ ID LGSYRAS
NO.: 29
CDR- Residues 94 -
TNF-Y7C VL 103 of SEQ ID MORIEFPPGT
L3
NO.: 29
EVQLVQSGAEVKKPGASVKVSCKTSGYSLT
QYPTHWVRQAPGOQRPEWMGWI SPGNGNTKL
AE11-7 VH 30 SPKFQGRVTLSRDASAGTIVFMDLSGLTSDD
TAVYFCTSVDLGDHWGQGTLVIVSS
CDR- Residues 31-
AEl1l-7 VH H1 35 of SEQ ID QYPTIH
NO.: 30
CDR- Residues 50-
AEl1l-7 VH 66 of SEQ ID WISPGNGNTKLSPKFQG
H2
NO.: 30
CDR- Residues 99-
AE11-7 VH H3 104 of SEQ ID VDLGDH
NO.: 30
DIVMTQSPEFQSVIPKEKVTITCRASQSIG
SSLHWYQOKPDQSPKLLINYASQSFSGVPS
AE11-7 VL 31 RESGGGSGIDFTLTINSLEAEDAATYYCHQ
SSNLPITFGOGTRLEIK
CDR- Residues 24-
AEll-7 VL 34 of SEQ ID RASQSIGSSLH
Ll
NO.: 31
CDR- Residues 50-
AEll-7 VL L2 56 of SEQ ID YASQSF'S
NO.: 31
CDR- Residues 89 -
AE1l-7 VL 13 97 of SEQ ID HQSSNLPIT
NO.: 31
EVQLVESGGGLVQPGRSLRLSCAASGETFED
DYPMHWVRQAPGEGLEWVSGISSNSASIGY
AE11-13 VH 32 ADSVKGRFTISRDNAQNTLYLOMNSLGDED
TAVYYCVSLTLGIGQGTLVTIVSS
CDR- Residues 31-
AE11-13 VH H1 35 of SEQ ID DYPMH
NO.: 32
CDR- Residues 50-
AEl11l-13 VH 66 of SEQ ID GISSNSASIGYADSVKG
H2
NO.: 32
CDR- Residues 99-
AE11-13 VH H3 102 of SEQ ID LTLG
NO.: 32
DIRLTQSPSSLSASVGDRVTITCRASQSIG
NYLHWYQQKPGKAPKLLIYAASSLOSGVPS
AE11-13 VL 33 RESGSGSGIDFTLTISSLQPEDFATYYCQQO
SYSTLYSFGQOGTKLEIK
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CDR- Residues 24-
AE11-13 VL 34 of SEQ ID RASQSIGNYLH
Ll
NO.: 33
CDR- Residues 50-
AE11-13 VL L2 56 of SEQ ID AASSLQOS
NO.: 33
CDR- Residues 89 -
AE11-13 VL 97 of SEQ ID QQSYSTLYS
L3 NO.: 33

1.2: Affinity maturation of the fully human anti-human TNF antibody AE11-5

The AE11-5 human antibody to human TNF was affinity matured by in vitro display
technology. One light chain library was constructed to contain limited mutagenesis at the
following residues: 28, 31, 32, 51, 55, 91, 92, 93, 95a and 96 (Kabat numbering). This library
also contained framework germline back-mutations D1E, M4L, H11Q, R49K, H76N and
Q103K as well as toggled residues at position SO(R/K) and 94(S/L) to allow for framework
germlining during library selections. Two heavy chain libraries were made to contain limited
mutagenesis in CDRH1 and CDRH?2 at residues 30, 31, 33, 50, 52, and 55 to 58 (Kabat
numbering) or in CDRH3 at residues 95 to 100b. The library containing CDRH1 and CDRH2
diversities also had framework germline back-mutations A18V and .64Q and toggled residue at
54(L/F) and 78(V/A). The CDRH3 library has an additional toggled residue at 100c(A/F).

All three libraries were selected separately for the ability to bind human or cynomolgus
monkey TNF in the presence of decreasing concentrations of biotinylated human or cynomolgus
monkey TNF antigens. All mutated CDR sequences recovered from library selections were
recombined into additional libraries and the recombined libraries were subjected to more
stringent selection conditions before individual antibodies are identified.

Table 11 provides a list of amino acid sequences of VH regions of affinity matured fully
human TNF antibodies derived from AE11-5. Amino acid residues of individual CDRs of each

VH sequence are indicated in bold.
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Table 11. List of amino acid sequences of affinity matured AE11-5 VH variants

Clone SEQ ID VH
NO:
J685M252-10VH 94 EVQLVQOSGAEVKKPGSSVKVSCKASGGTFSWYAISWYV

ROAPGOGLEWMGGITPILGSANYAQKFQOGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-12VH 95 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSYYSISWV
ROAPGOGLEWMGGIMPILGTANYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-13VH 96 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGIIPILGSPIYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-14VH 97 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYTISWV
ROAPGOGLEWMGGIIPILGSPIYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-16VH 98 EVQLVQSGAEVKKPGSSVKVSCKASGGTFAWYSISWY
ROAPGOGLEWMGGITPILGTANYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-18VH 99 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSFYAISWY
ROAPGOGLEWMGGITPILGAATYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-1VH 100 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSIYAISWY
ROAPGOGLEWMGGITPILGAAVYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-21VH 101 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYTISWV
ROAPGOGLEWMGGIMPILGTANYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-23VH 102 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGVAVYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-25VH 103 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGTANYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-27VH 104 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSAHYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-28VH 105 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSAIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-29VH 106 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGTAIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-31VH 107 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSIYTISWY
ROAPGOGLEWMGGIIPILRNPIYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS
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Clone SEQ ID VH
NO:
J685M2S52-32VH 108 EVQLVQOSGAEVKKPGSSVKVSCKASGGTFSYYAISWV

ROAPGOGLEWMGGIMPILGTPTYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-35VH 109 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSIYTISWY
ROAPGOGLEWMGGIIPILGAPIYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-37VH 110 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSATYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-38VH 111 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYSISWV
ROAPGOGLEWMGGIMPILGSASYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-43VH 112 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYTISWV
ROAPGOGLEWMGGIMPILGTASYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-44VH 113 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYSISWV
ROAPGOGLEWMGGITPILGTANYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-45VH 114 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGIMPILGTATYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-46VH 115 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSFYTISWY
ROAPGOGLEWMGGIMPILGSPHYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-47VH 116 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-48VH 117 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGIMPILGSATYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-4VH 118 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGIIPILGTPTYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-50VH 119 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J685M252-51VH 120 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSLYTISWY
ROAPGOGLEWMGGIMPILGAPRYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M2S2-52VH 121 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSYYAISWY
ROAPGOGLEWMGGIMPILGSPIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-53VH 122 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSIYAISWY
ROAPGOGLEWMGGILPILGSPIYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS
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Clone SEQ ID VH
NO:
J685M2S52-55VH 123 EVQLVQOSGAEVKKPGSSVKVSCKASGGTFSIYAISWYV

ROAPGOGLEWMGGIIPILGSPIYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-56VH 124 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGIVPILGAPLYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-58VH 125 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSIYAISWY
ROAPGOGLEWMGGIMPILGAPIYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-5VH 126 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSYYTISWY
ROAPGOGLEWMGGIMPILGTPAYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-61VH 127 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYSISWV
ROAPGOGLEWMGGITPILGAATYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M2S2-62VH 128 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGIIPILGTPTYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-63VH 129 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGIIPILGTPIYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-64VH 130 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGIGNYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M2S52-66VH 131 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSIYAISWY
ROAPGOGLEWMGGIVPILGAATYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M2S52-67VH 132 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSSTYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-68VH 133 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYTISWV
ROAPGOGLEWMGGIMPILGTANYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M2S52-6VH 134 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGNSIYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-70VH 135 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSPIYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-71VH 136 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGIMPILGTPTYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M2S52-72VH 137 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSYYAISWY
ROAPGOGLEWMGGITPILGAANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

50



WO 2013/063114 PCT/US2012/061690

Clone SEQ ID VH
NO:
J685M2S52—-73VH 138 EVQLVQOSGAEVKKPGSSVKVSCKASGGTFSWYAISWYV

ROAPGOGLEWMGGITPILGAAIYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-75VH 139 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGTATYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-76VH 140 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYSISWV
ROAPGOGLEWMGGITPILGSAHYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-77VH 141 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGNAIYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-78VH 142 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILRSAVYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-7VH 143 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYSISWV
ROAPGOGLEWMGGIMPILGTANYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-80VH 144 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGTASYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-81VH 145 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGTAIYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-82VH 146 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSPAYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-83VH 147 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSRYAISWY
ROAPGOGLEWMGGIIPILGPASYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-84VH 148 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILDAAIYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-86VH 149 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYTISWV
ROAPGOGLEWMGGIMPILGIPNYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-87VH 150 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSIYAISWY
ROAPGOGLEWMGGITPILGSAIYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-88VH 151 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSYYAISWY
ROAPGOGLEWMGGIMPILGTATYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-89VH 152 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYFDPKRADYWG
QOGTLVTVSS

51



WO 2013/063114 PCT/US2012/061690

Clone SEQ ID VH
NO:
J685M2S52-8VH 153 EVQLVQOSGAEVKKPGSSVKVSCKASGGTFNWYTISWY

ROAPGOGLEWMGGIMPILGTANYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-90VH 154 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYFDFTRADYWG
QOGTLVTVSS

J685M252-91VH 155 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGIIPILRFPTYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-92VH 156 EVQLVQSGAEVKKPGSSVKVSCKVSGGTIFSWYSISWV
ROAPGOGLEWMGGILPILDTANYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-93VH 157 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGIMPILGTAVYAQKFQGRVTITADE
STSTAYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J685M252-94VH 158 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSIYSISWY
ROAPGOGLEWMGGILPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J688M2-11VH 159 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPTRADYWG
QOGTLVTVSS

J688M2-13VH 160 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPSRADYWG
QOGTLVTVSS

J688M2-14VH 161 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYFNPTRADYWG
QOGTLVTVSS

J688M2-16VH 162 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPARFDYWG
QOGTLVTVSS

J688M2-20VH 163 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYNPSRADYWG
QOGTLVTVSS

J688M2-21VH 164 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPKRADYWG
QOGTLVTVSS

J688M2-22VH 165 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPRRADYWG
QOGTLVTVSS

J688M2-28VH 166 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGFYYDPTRADYWG
QOGTLVTVSS

J688M2-29VH 167 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDFTRADYWG
QOGTLVTVSS
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Clone SEQ ID VH
NO:
J688M2—-2VH 168 EVQLVQSGAEVKKPGSSVKVSCKASGGTESSYAISWY

ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYFDPKRADYWG
QOGTLVTVSS

J688M2-37VH 169 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYFDPTRADYWG
QOGTLVTVSS

J688M2-3VH 170 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDPSRADYWG
QOGTLVTVSS

J688M2-46VH 171 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARSLYYERTRADYWG
QOGTLVTVSS

J688M2-48VH 172 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARWREFYIPIRFDYWG
QOGTLVTVSS

J688M2-4VH 173 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDFTRADYWG
QOGTLVTVSS

J688M2-50VH 174 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLFYDPSRADYWG
QOGTLVTVSS

J688M2-52VH 175 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPVRADYWG
QOGTLVTVSS

J688M2-56VH 176 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPIRADYWG
QOGTLVTVSS

J688M2-57VH 177 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDPKRADYWG
QOGTLVTVSS

J688M2-58VH 178 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYNPIRFDYWG
QOGTLVTVSS

J688M2-64VH 179 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYFDPARADYWG
QOGTLVTVSS

J688M2-65VH 180 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVFFDPTRADYWG
QOGTLVTVSS

J688M2-68VH 181 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVFYNPTRADYWG
QOGTLVTVSS

J688M2-69VH 182 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYEGPSADYWG
QOGTLVTVSS
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Clone SEQ ID VH
NO:
J688M2-6VH 183 EVQLVQOSGAEVKKPGSSVKVSCKASGGTFSSYAISWV

ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYAPNRADYWG
QOGTLVTVSS

J688M2-73VH 184 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLFYDPTRADYWG
QOGTLVTVSS

J688M2-74VH 185 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYNPTRADYWG
QOGTLVTVSS

J688M2-75VH 186 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPARADYWG
QOGTLVTVSS

J688M2-7VH 187 EVQLVQOSGAEVKKSGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPGRADYWG
QOGTLVTVSS

J688M2-81VH 188 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYFDPSRADYWG
QOGTLVTVSS

J688M2-82VH 189 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYFDPSRFDYWG
QOGTLVTVSS

J688M2-83VH 190 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYFDFTRADYWG
QOGTLVTVSS

J688M2-84VH 191 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDPTRADYWG
QOGTLVTVSS

J688M2-88VH 192 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYFDPSRADYWG
QOGTLVTVSS

J688M2-89VH 193 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPSRFDYWG
QOGTLVTVSS

J688M2-8VH 194 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGQYYDTSRADYWG
QOGTLVTVSS

J688M2-90VH 195 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARSLYYDTTRFDYWG
QOGTLVTVSS

J688M2-92VH 196 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVFYDPTRADYWG
QOGTLVTVSS

J688M2-94VH 197 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDPARADYWG
QOGTLVTVSS
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Clone

SEQ ID
NO:

VH

J688M2-95VH

198

EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLFYDPRRADYWG
QOGTLVTVSS

J688M2-96VH

199

EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDTTRADYWG
QOGTLVTVSS

J693FRM2S2L—
32VH

200

EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPARADYWG
QOGTLVTVSS

J693FRM2S2L—
40VH

201

EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCSRGLYYDPTRADYWG
QOGTLVTVSS

J693FRM2S2L—
70VH

202

EVQLVQSGAEVMKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCTRGLYYDPTRADYWG
QOGTLVTVSS

J693FRM2S2R-
29VH

203

EVQLVQSGAEVKKPGASVKVSCKASGYTFNNYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J693FRM2S2R-
46VH

204

EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCTRGLYYDPTRADYWG
QOGTLVTVSS

J693FRM2S2R-
65VH

205

EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCTRGIYYDPTRADYWG
QOGTLVTVSS

J693M2S2L-17VH

206

EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQEFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J693M2S2L-32VH

207

EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCVRGLYYDPTRADYWG
QOGTLVTVSS

J693M2S2L-67VH

208

EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTASYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J693M2S2L-75VH

209

EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCAKGLYYDPTRADYWG
QOGTLVTVSS

J693M2S2L-78VH

210

EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCERGLYYDPTRADYWG
QOGTLVTVSS

J693M2S52L-79VH

211

EVQLVQSGAEVKKPGSSVKVSCKASGGTF SNYAISWV
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J693M252L-94VH

212

EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAHKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS
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Clone SEQ ID VH
NO:
J693M2S2R-22VH 213 EVQLVQSGAEVKKPGSSVKVSCKASGGTESSYAISWY

ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADCWG
QOGTLVTVSS

J693M2S2R-24VH 214 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
QQAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J693M2S2R-2VH 215 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGITPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J693M2S2R-31VH 216 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J693M2S2R-71VH 217 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSSYATSWV
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J693M2S2R-84VH 218 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIFSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFLGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J693M2S2R-89VH 219 EVQLVQOSGAEVKKPGSSVKVSCKASGGTSSSYAISWY
ROAPGOGLEWMGGIIPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWG
QOGTLVTVSS

J703M1S3-10VH 220 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSATYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPKRADYWG
QOGTLVTVSS

J703M1S3-11VH 221 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGAASYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDPTRADYWG
QOGTLVTVSS

J703M1S3-12VH 222 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGAASYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDPARADYWG
QOGTLVTVSS

J703M1S3-13VH 223 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGAANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J703M1S3-14VH 224 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYTISWV
ROAPGOGLEWMGGIMPILGSPTYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPRRADYWG
QOGTLVTVSS

J703M1S3-16VH 225 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSATYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDPKRADYWG
QOGTLVTVSS

J703M1S3-17VH 226 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGIVPILGTPIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J703M1S3-18VH 227 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPARADYWG
QOGTLVTVSS

56



WO 2013/063114 PCT/US2012/061690

Clone SEQ ID VH
NO:
J703M1S3-19VH 228 EVQLVQSGAEVKKPGSSVKVSCKASGGTESWYAISWY

ROAPGOGLEWMGGITPILGSPTYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J703M1S3-1VH 229 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYTISWV
ROAPGOGLEWMGGIMPILGTPVYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDFRRANYWG
QOGTLVTVSS

J703M1S3-20VH 230 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGAATYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDPKRADYWG
QOGTLVTVSS

J703M1S3-21VH 231 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGDPIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDPKRADYWG
QOGTLVTVSS

J703M1S3-22VH 232 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGNPIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDYKRADYWG
QOGTLVTVSS

J703M1S3-25VH 233 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLFYDFRRADYWG
QOGTLVTVSS

J703M1S3-28VH 234 EVQLVQOSGAEVKKPGSSVKVSCKASGGTFAWYAISWY
ROAPGOGLEWMGGITPILGNAIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J703M1S3-29VH 235 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGNPIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J703M1S3-2VH 236 EVQLVQSGAEVKKPGSSVKVSCKASGGTF SWYATSWV
ROAPGOGLEWMGGITPILGSPIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDHRRADYWG
QOGTLVTVSS

J703M1S3-34VH 237 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSPIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDYKRADYWG
QOGTLVTVSS

J703M1S3-37VH 238 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSAIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J703M1S3-38VH 239 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGTPIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDFKRADYWG
QOGTLVTVSS

J703M1S3-3VH 240 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYTISWV
ROAPGOGLEWMGGIMPILGTPIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPRRADYWG
QOGTLVTVSS

J703M1S3-41VH 241 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J703M1S3-42VH 242 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGAPVYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS
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J703M1S3-45VH 243 EVQLVQSGAEVKKPGSSVKVSCKASGGTESWYAISWY

ROAPGOGLEWMGGITPILGSAIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J703M1S3-46VH 244 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSPIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDPKRADYWG
QOGTLVTVSS

J703M1S3-47VH 245 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYTISWV
ROAPGOGLEWMGGIMPILGSANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDPKRADYWG
QOGTLVTVSS

J703M1S3-4VH 246 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGNAIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDPKRADYWG
QOGTLVTVSS

J703M1S3-50VH 247 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGAATYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J703M1S3-51VH 248 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSPIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDYRRADYWG
QOGTLVTVSS

J703M1S3-53VH 249 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGIMPILGIPTYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPARADYWG
QOGTLVTVSS

J703M1S3-54VH 250 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSPIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J703M1S3-57VH 251 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSAVYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J703M1S3-5VH 252 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSAIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDYKRADYWG
QOGTLVTVSS

J703M1S3-62VH 253 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGYPIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J703M1S3-6VH 254 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGAATYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDFRRADYWG
QOGTLVTVSS

J703M1S3-72VH 255 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYPISWV
ROAPGOGLEWMGGITPILGSAIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDFRRADYWG
QOGTLVTVSS

J703M1S3-78VH 256 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGTANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J703M1S3-79VH 257 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGSAVYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDPKRADYWG
QOGTLVTVSS
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Clone SEQ ID VH
NO:
J703M1S3-7VH 258 EVQLVQSGAEVKKPGSSVKVSCKASGGTESWYAISWY

ROAPGOGLEWMGGITPILGNPIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPARADYWG
QOGTLVTVSS

J703M1S3-81VH 259 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYTISWV
ROAPGOGLEWMGGIMPILGAPNYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDYTRADYWG
QOGTLVTVSS

J703M1S3-83VH 260 EVQLVQOSGAEVKKPGSSVKVSCKASGGTFAWYAISWY
ROAPGOGLEWMGGITPILGSPTYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J703M1S3-86VH 261 EVQLVQSGAEVKKPGSSVKVSCKASGGTFGWYATSWV
ROAPGOGLEWMGGIIPILGTPNYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J703M1S3-87VH 262 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYTISWV
ROAPGOGLEWMGGIMPILGTPTYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDPKRADYWG
QOGTLVTVSS

J703M1S3-88VH 263 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYTISWV
ROAPGOGLEWMGGIMPILGSPNYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGIYYDPKRADYWG
QOGTLVTVSS

J703M1S3-91VH 264 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGIMPILGSATYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYFDPKRADYWG
QOGTLVTVSS

J703M1S3-93VH 265 EVQLVQOSGAEVKKPGSSVKVSCKASGGTIF SWYAISWV
ROAPGOGLEWMGGITPILGAANYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGLYYDPKRADYWG
QOGTLVTVSS

J703M1S3-9VH 266 EVQLVQSGAEVKKPGSSVKVSCKASGGTIFSWYPISWV
ROAPGOGLEWMGGITPILGAGIYAQKFQGRVTITADE
STSTVYMELSSLRSEDTAVYYCARGVYYDFKRADYWG
QOGTLVTVSS

Table 12 provides a list of amino acid sequences of VL regions of affinity matured fully
human TNF antibodies derived from AE11-5. Amino acid residues of individual CDRs of each

VH sequence are indicated in bold.
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Table 12. List of amino acid sequences of affinity matured AE11-5 VL variants

Clone SEQ ID VL
NO:

J685M252-17Vk 267 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHASQSISGVPSRESGSGSGTDFTLT
INSLEAEDAATYYCHQSSSSPPPTFGQGTKVEIK

J685M252-94Vk 268 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHASQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQSSSSPPPTFGOQWTKVEIK

J688M2-37Vk 269 EIVLTQSPDFQSVTPKEKVTITCRARQSIGSSLHWYQ
QKPDQSPKLLIKHASQSISGVPSRESGSGSGTINEFTLT
INSLEAEDAATYYCHQSSSSPPPTFGQGTKVEIK

J688M2-90Vk 270 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHASQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQSSSSPPPTFGQGTKVEIK

J693FRM2S2L— 271 EIVLTQSPDFQSVTPKEKVTITCRASQSIGRSLHWYQ

26Vk QKPDQSPKLLIKHASQSVSGVPSRESGSGSGTDEFTLT
INSLEAEDAATYYCHQONRSSPPSTFGQGTKVEIK

J693FRM2S2L— 272 EIVLTQSPDFQSVTPKEKVTITCRASQSIGRSLHWYQ

27Vk QKPDQSPKLLIKYASQSLSGVPSREFSGSGSGTDEFTLT
INSLEAEDAATYYCHQSSSSPPVTFGQGTKVEIK

J693FRM2S2L— 273 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ

29Vk QKPDQSPKLLIKYASQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQRSNLPAPTFGQGTKVEIK

J693FRM2S2L— 274 EIVLTQSPDFQSVTPKEKVTITCRASQIIGGSLHWYQ

39Vk QKPDQSPKLLIKYASQSFSGVPSRESGSGSGTDEFTLT
INSLEAEDAATYYCHQPICSPPRTFGQGTKVEIK

J693FRM2S2L-3Vk 275 EIVLTQSPDFQSVTPKEKVTITCRASQTIGSNLHWYQ
QKPDQSPKLLIKYASQSLSGVPSREFSGSGSGTDEFTLT
INSLEAEDAATYYCHQCSISPPATFGQGTKVEIK

J693FRM2S2L— 276 EIVLTQSPDFQSVIPKEKVTITCRASQCIGTSLHWYQ

40Vk QKPDQSPKLLIKYDSQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHONSSSPPPTFGQGTKVEIK

J693FRM2S2L— 277 EIVLTQSPDFQSVTPKEKVTITCRASONIGNSLHWYQ

42Vk QKPDQSPKLLIKYTSQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQTSSLPLPTFGQGTKVEIK

J693FRM2S2L— 278 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ

43Vk QKPDQSPKLLIKYVSQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQISDLPTSTFGQGTKVEIK

J693FRM2S2L— 279 EIVLTQSPDFQSVTPKEKVTITCRASQRIGSNLHWYQ

45Vk QKPDQSPKLLIKYASQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQGSSLPPPTFGQGTKVEIK

J693FRM2S2L— 280 EIVLTQSPDFQSVTPKEKVTITCRASQCIGSSLHWYQ

46Vk QKPDQSPKLLIKHTSQSNSGVPSRESGSGSGTDEFTLT
INSLEAEDAATYYCHQSNSSPLSTFGQGTKVEIK

J693FRM2S2L— 281 EIVLTQSPDFQSVTPKEKVTITCRASONIGGSLHWYQ

47Vk QKPDQSPKLLIKYASQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHONSSLPLPTFGQGTKVEIK

J693FRM2S2L— 282 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSRLHWYQ

48Vk QKPDQSPKLLIKYASQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQSSKSPPPTFGQGTKVEIK

J693FRM2S2L— 283 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSCLHWYQ

52Vk QKPDQSPKLLIKYASQSVSGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQRSSLPTPTFGQGTKVEIK

J693FRM2S2L— 284 EIVLTQSPDFQSVTPKEKVTITCRASQSIGGRLHWYQ

53vk QKPDQSPKLLIKYASQSLSGVPSREFSGSGSGTDEFTLT
INSLEAEDAATYYCHQASSSPSTTFGQGTKVEIK

J693FRM2S2L— 285 EIVLTQSPDFQSVTPKEKVTITCRASQRIGPSLHWYQ

54Vk QKPDQSPKLLIKYASQSISGVPSRESGSGSGTIDEFTLT

INSLEAEDAATYYCHONSCLPSTTEFGQGTKVEIK
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J693FRM2S2L— 286 EIVLTQSPDFQSVTPKEKVTITCRASQSIGRSLHWYQ
58vk QKPDQSPKLLIKYASQSRSGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQSGISPPTTFGQGTKVEIK
J693FRM2S2L— 287 EIVLTQSPDFQSVTPKEKVTITCRASQSIGTSLHWYQ
59vk QKPDQSPKLLIKYVSQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQGMSSPAPTFGQGTKVEIK
J693FRM2S2L-5Vk 288 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ
QKPDQSPKLLIKYASQSLSGVPSREFSGSGSGTDEFTLT
INSLEAEDAATYYCHQRRNSPPPTFGQGTKVEIK
J693FRM2S2L— 289 EIVLTQSPDFQSVTPKEKVTITCRASQKIGSGLHWYQ
88Vk QKPDQSPKLLIKHASQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQONNSSPHKTFGQGTKVEIK
J693FRM2S2L— 290 EIVLTQSPDFQSVTPKEKVTITCRASQTIGSNLHWYQ
89Vk QKPDQSPKLLIKHSSQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHONSSSPLPTFGQGTKVEIK
J693FRM2S2L-8Vk 291 EIVLTQSPDFQSVTPKEKVTITCRASONIGRSLHWYQ
QKPDQSPKLLIKYASQSSSGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQSRSSPPPTFGQGTKVEIK
J693FRM2S2L— 292 EIVLTQSPDFQSVTPKEKVTITCRASQCIGKSLHWYQ
90Vvk QKPDQSPKLLIKHPSQSVSGVPSRESGSGSGTDEFTLT
INSLEAEDAATYYCHQSIGLPPTTFGQGTKVEIK
J693FRM2S2L— 293 EIVLTQSPDFQSVTPKEKVTITCRASQTIGSSLHWYQ
91Vk QKPDQSPKLLIKHASQSLSGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQSSISPPATFGQGTKVEIK
J693FRM2S2L— 294 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSTLHWYQ
92Vk QKPDQSPKLLIKYESQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQRCCSPTQTFGQGTKVEIK
J693FRM2S2L— 295 EIVLTQSPDFQSVTPKEKVTITCRASQSIGRKLHWYQ
94vk QKPDQSPKLLIKYSSQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQSSRSPPTTFGQGTKVEIK
J693FRM2S2R— 296 EIVLTQSPDFQSVTPKEKVTITCRASQTIGTSLHWYQ
10Vk QKPDQSPKLLIKHASQSLSGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQSSSSPSPTFGQGTKVEIK
J693FRM2S2R— 297 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ
11Vk QKPDQSPKLLIKHVSQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQRGSSPPRTFGQGTKVEIK
J693FRM2S2R— 298 EIVLTQSPDFQSVTPKEKVTITCRASQTIGSTLHWYQ
12Vk QKPDQSPKLLIKHTSQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQRSSSPPPTFGQGTKVEIK
J693FRM2S2R— 299 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSNLHWYQ
14vVk QKPDQSPKLLIKHGSQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQRHSSPRATFGQGTKVEIK
J693FRM2S2R— 300 EIVLTQSPDFQSVTPKEKVTITCRASQKIGSNLHWYQ
15Vk QKPDQSPKLLIKYASQSFSGVPSRESGSGSGTDEFTLT
INSLEAEDAATYYCHQONSSSPPATFGQGTKVEIK
J693FRM2S2R— 301 EIVLTQSPDFQSVTPKEKVTITCRASQSIGRSLHWYQ
16Vk QKPDQSPKLLIKYASQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQSSRSPFRTFGQGTKVEIK
J693FRM2S2R— 302 EIVLTQSPDFQSVTPKEKVTITCRASQCIGRRLHWYQ
34vVk QKPDQSPKLLIKHASQSRSGVPSRESGSGSGTDEFTLT
INSLEAEDAATYYCHQCTSSPPPTFGQGTKVEIK
J693FRM2S2R— 303 EIVLTQSPDFQSVTPKEKVTITCRASQRIGSNLHWYQ
36Vk QKPDQSPKLLIKHASQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQSLRLPPOQTFGQGTKVEIK
J693FRM2S2R— 304 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ
39Vk QKPDQSPKLLIKHASQSISGVPSRESGSGSGTIDEFTLT

INSLEAEDAATYYCHONRSLPRLTFGQGTKVEIK
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J693FRM2S2R-3Vk 305 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSCLHWYQ
QKPDQSPKLLIKYASQSISGVPSSSVASGSGTIDEFTLT
INSLEAEDAATYYCHQRSSLPQPTFGQGTKVEIK

J693FRM2S2R— 306 EIVLTQSPDFQSVTPKEKVTITCRASQSIGRRLHWYQ

42Vk QKPDQSPKLLIKHPSQSVSGVPSRESGSGSGTDEFTLT
INSLEAEDAATYYCHQSIDSPPPTFGQGTKVEIK

J693FRM2S2R— 307 EIVLTQSPDFQSVTPKEKVTITCRASQTIGRSLHWYQ

45Vk QKPDQSPKLLIKYKSQSSSGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQRWGLPMPTFGQGTKVEIK

J693FRM2S2R— 308 EIVLTQSPDFQSVTPKEKVTITCRASQRIGSMLHWYQ

48Vk QKPDQSPKLLIKHSSQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQTNSLPPRTFGQGTKVEIK

J693FRM2S2R— 309 EIVLTQSPDFQSVTPKEKVTITCRASQSIGRSLHWYQ

50vk QKPDQSPKLLIKHASQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQGSRSPLDTFGQGTKVEIK

J693FRM2S2R— 310 EIVLTQSPDFQSVTPKEKVTITCRASQSIGCSLHWYQ

51Vk QKPDQSPKLLIKYASQSVSVVPSRESGSGSGTDEFTLT
INSLEAEDAATYYCHQSSTLPPPTFGQGTKVEIK

J693FRM2S2R— 311 EIVLTQSPDFQSVTPKEKVTITCRASQGIGTSLHWYQ

52Vk QKPDQSPKLLIKHDSQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQTSSLPPPTFGQGTKVEIK

J693FRM2S2R— 312 EIVLTQSPDFQSVTPKEKVTITCRASQIIGSSLHWYQ

56Vk QKPDQSPKLLIKHASQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQSSSLPLPTFGQGTKVEIK

J693FRM2S2R— 313 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ

58vk QKPDQSPKLLIKYTSQSKSGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQGNRSPSTTFGQGTKVEIK

J693FRM2S2R— 314 EIVLTQSPDFQSVTPKEKVTITCRASKRIGSSLHWYQ

59vk QKPDQSPKLLIKHKSQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQRSASPPPTFGQGTKVEIK

J693FRM2S2R-5Vk 315 EIVLTQSPDFQSVTPKEKVTITCRASQTIGSSLHWYQ
QKPDQSPKLLIKHPSQSMSGVPSRESGSGSGTDEFTLT
INSLEAEDAATYYCHQSSTSPPATFGQGTKVEIK

J693FRM2S2R— 316 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ

60Vk QKPDQSPKLLIKHASQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQRSSLPTPTFGQGTKVEIK

J693FRM2S2R— 317 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSTLHWYQ

61Vk QKPDQSPKLLIKHASQSFSGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQSNCSPAHTFGQGTKVEIK

J693FRM2S2R— 318 EIVLTQSPDFQSVTPKEKVTITCRASQTIGSRLHWYQ

62Vk QKPDQSPKLLIKYVSQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQGSRLPPPTFGQGTKVEIK

J693FRM2S2R— 319 EIVLTQSPDFQSVTPKEKVTITCRASQRIGSTLHWYQ

63Vk QKPDQSPKLLIKHASQSNSGVPSRESGSGSGTDEFTLT
INSLEAEDAATYYCHQSSCSPQATFGQGTKVEIK

J693FRM2S2R— 320 EIVLTQSPDFQSVTPKEKVTITCRASQSIGTSLHWYQ

64Vk QKPDQSPKLLIKYPSQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQSGRSPPHTFGQGTKVEIK

J693FRM2S2R— 321 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ

65Vk QKPDQSPKLLIKHASQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHONSILPPPTFGQGTKVEIK

J693FRM2S2R— 322 EIVLTQSPDFQSVTPKEKVTITCRASQCIGSYLHWYQ

92Vk QKPDQSPKLLIKHVSQSISGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQSSSSPTLTFGQGTKVEIK

J693FRM2S2R— 323 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ

93Vvk QKPDQSPKLLIKHASQSMSGVPSGEFSGSGSGTDEFTLT

INSLEAEDAATYYCHQTNRSPPPTEFGQGTKVEIK
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J693FRM2S2R-9Vk 324 EIVLTQSPDFQSVTPKEKVTITCRASONIGTSLHWYQ

QKPDQSPKLLIKYVSQSISGVPSRFSGSGSGTDFTLN
INSLEAEDAATYYCHQSSCLPRPTFGQGTKVEIK
J693M2S52L-10Vk 325 EIVLTQSPDFQSVIPKEKVTITCRASQSIGSPLHWYQ
QOKPDQSPKLLIKYASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQGSSSPPPTFGQGTKVEIK
J693M2S52L-11Vk 326 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSTLHWYQ
QOKPDQSPKLLIKHDSQSKSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSDSPAPTFGQGTKVEIK
J693M2S2L-12Vk 327 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSCLHWYQ
QOKPDQSPKLLIKHASQSNSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSRISPLPTFGQGTKVEIK
J693M2S2L-13Vk 328 EIVLTQSPDFQSVIPKEKVIITCRASQSIGRRLHWYQ
QKPDQSPKLLIKHSSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQCSSLPHPTFGQGTKVEIK
J693M2S52L-14Vk 329 EIVLTQSPDFQSVIPKEKVTITCRASQRIGSRLHWYQ
QOKPDQSPKLLIKHASQSTSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSCSSPLVTEFGQGTKVEIK
J693M2S2L-16Vk 330 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSRLHWYQ
QOKPDQSPKLLIKHASQSSSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSGSSPQATFGQGTKVEIK
J693M2S2L-17Vk 331 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHASQSVSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHONRGSPPQTFGQGTKVEIK
J693M2S52L-18Vk 332 EIVLTQSPDFQSVIPKEKVIITCRASQTIGSILHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHONTSLPPPTEFGQGTKVEIK
J693M2S2L-19Vk 333 EIVLTQSPDFQSVIPKEKVTITCRASQSIGNSLHWYQ
QKPDQSPKLLIKYPSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQGSRLPVPTEFGQGTKVEIK
J693M2S52L-1Vk 334 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSRLHWYQ
QKPDQSPKLLIKHTSQSNSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSSLPAPTFGQGTKVEIK
J693M2S52L-20Vk 335 EIVLTQSPDFQSVIPKEKVIITCRASQNIGSSLHWYQ
QOKPDQSPKLLIKHVSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSNSLPAPTEFGQGTKVEIK
J693M2S2L-21Vk 336 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSMSLPSATFGQGTKVEIK
J693M2S2L-22Vk 337 EIVLTQSPDFQSVIPKEKVIITCRASQRIGSSLHWYQ
QOKPDQSPKLLIKHLSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQPCRLPPSTFGQGTKVEIK
J693M2S2L-23Vk 338 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSLLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSCSSPRHTFGQGTKVEIK
J693M2S52L-24Vk 339 EIVLTQSPDFQSVIPKEKVIITCRASQRIGSSLHWYQ
QKPDQSPKLLIKHPSQSKSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSRSPAPTEFGQGTKVEIK
J693M2S2L-25Vk 340 EIVLTQSPDFQSVIPKEKVIITCRASQSIGGSLHWYQ
QOKPDQSPKLLIKYSSQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSILPSLTFGQGTKVEIK
J693M2S2L-26Vk 341 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHPSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSRNLPPRTFGQGTKVEIK
J693M2S2L-27Vk 342 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSILHWYQ
QOKPDQSPKLLIKYGSQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHONGSSPPRTFGQGTKVEIK
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J693M2S2L-28Vk 343 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ

QKPDQSPKLLIKYFSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHONSCLPMOQTEFGQGTKVEIK
J693M2S2L-29Vk 344 EIVLTQSPDFQSVIPKEKVIITCRASQNIGSSLHWYQ
QKPDQSPKLLIKYSSQSVSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSISPPATFGQGTKVEIK
J693M2S2L-2Vk 345 EIVLTQSPDFQSVIPKEKVIITCRASQCIGSSLHWYQ
QOKPDQSPKLLIKHASQSNSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSTCLPPRTFGQGTKVEIK
J693M2S2L-30Vk 346 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSRLHWYQ
QKPDQSPKLLIKYVSQSMSGVLSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQPSTSPRPTFGQGTKVEIK
J693M2S2L-31Vk 347 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSRLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHONSSLPPSTFGQGTKVEIK
J693M2S2L-32Vk 348 EIVLTQSPDFQSVIPKEKVIITCRASQSIGCSLHWYQ
QKPDQSPKLLIKYASQSNSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSSSPSSTFGQGTKVEIK
J693M2S2L-33Vk 349 EIVLTQSPDFQSVIPKEKVIITCRASQIIGTSLHWYQ
QOKPDQSPKLLIKYASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSSRSPPRTFGQGTKVEIK
J693M2S52L-34Vk 350 EIVLTQSPDFQSVIPKEKVIITCRASQKIGTSLHWYQ
QKPDQSPKLLIKHESQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSSGSPPPTFGQGTKVEIK
J693M2S2L-35Vk 351 EIVLTQSPDFQSVIPKEKVIITCRASQTIGGSLHWYQ
QKPDQSPKLLIKHVSQSVSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSISPPPTFGQGTKVEIK
J693M2S2L-36Vk 352 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSDLHWYQ
QKPDQSPKLLIKHVSQSVSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSCMSPSLTFGQGTKVEIK
J693M2S2L-37Vk 353 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSNLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSSSLPNTTEFGQGTKVEIK
J693M2S2L-38Vk 354 EIVLTQSPDFQSVIPKEKVTIITCRASQRIGSILHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQGRISPSSTEFGQGTKVEIK
J693M2S2L-39Vk 355 EIVLTQSPDFQSVIPKEKVIITCRASQSIGNRLHWYQ
QKPDQSPKLLIKHASQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSGSLPTLTFGQGTKVEIK
J693M2S2L-3Vk 356 EIVLTQSPDFQSVIPKEKVIITCRASQTIGSSLHWYQ
QKPDQSPKLLIKHDSQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHONSSLPTHTFGQGTKVEIK
J693M252L-40Vk 357 EIVLTQSPDFQSVIPKEKVIITCRASQTIGRSLHWYQ
QOKPDQSPKLLIKHGSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSRSSPPSTFGQGTKVEIK
J693M2S52L-41Vk 358 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QOKPDQSPKLLIKYASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHONCSSPPPTEFGQGTKVEIK
J693M252L-44Vk 359 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QKPDQSPKLLIKYESQSDSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQRRNSPPSTFGQGTKVEIK
J693M2S52L-45Vk 360 EIVLTQSPDFQSVIPKEKVIITCRASQGIGSRLHWYQ
QOKPDQSPKLLIKHGSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHONRGLPAPTEFGQGTKVEIK
J693M2S52L-46Vk 361 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QOKPDQSPKLLIKYASQSSSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHONHTSPPPTEFGQGTKVEIK
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J693M2S2L-47Vk 362 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSRLHWYQ

QKPDQSPKLLIKHASQSVSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSGRLPPPTEFGQGTKVEIK
J693M2S52L-4Vk 363 EIVLTQSPDFQSVIPKEKVTITCRASQYIGKRLHWYQ
QOKPDQSPKLLIKYASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSNISPPPTFGQGTKVEIK
J693M2S52L-51Vk 364 EIVLTQSPDFQSVIPKEKVIITCRASQRIGSSLHWYQ
QKPDQSPKLLIKHESQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSSSLPPPTFGQGTKVEIK
J693M2S2L-52Vk 365 EIVLTQSPDFQSVIPKEKVIITCRASQTIGSSLHWYQ
QOKPDQSPKLLIKYASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQRSSLPPSTFGQGTKVEIK
J693M2S52L-54Vk 366 EIVLTQSPDFQSVIPKEKVIITCRASQSIGRSLHWYQ
QKPDQSPKLLIKHPSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQCSSSPAQTFGQGTKVEIK
J693M2S2L-55Vk 367 EIVLTQSPDFQSVIPKEKVIITCRASQSIGRSLHWYQ
QKPDQSPKLLIKHTSQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQRSSLPLPTFGQGTKVEIK
J693M2S2L-56Vk 368 EIVLTQSPDFQSVIPKEKVIITCRASQWIGSSLHWYQ
QOKPDQSPKLLIKHTSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSSSLPPQTFGQGTKVEIK
J693M2S2L-58Vk 369 EIVLTQSPDFQSVIPKEKVIITCRASQSIGRSLHWYQ
QOKPDQSPKLLIKYSSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQGSSSPPPTFGQGTKVEIK
J693M2S2L-59Vk 370 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSSRLPPSTFGQGTKVEIK
J693M2S52L-5Vk 371 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QOKPDQSPKLLIKYGSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHONWSLPLPTFGQGTKVEIK
J693M2S2L-62Vk 372 EIVLTQSPDFQSVIPKEKVTIITCRASQRIGTSLHWYQ
QOKPDQSPKLLIKYASQSKSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSCSPTPTFGQGTKVEIK
J693M2S52L-64Vk 373 EIVLTQSPDFQSVIPKEKVIITCRASQSIGGSLHWYQ
QOKPDQSPKLLIKYGSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQRCVSPSPTEFGQGTKVEIK
J693M2S2L-65Vk 374 EIVLTQSPDFQSVIPKEKVIITCRASQSIGGTLHWYQ
QOKPDQSPKLLIKYASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSSSSPARTFGQGTKVEIK
J693M2S2L-66Vk 375 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QOKPDQSPKLLIKYASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQCGSSPLHTFGQGTKVEIK
J693M2S2L-67Vk 376 EIVLTQSPDFQSVIPKEKVIITCRASQSIGTSLHWYQ
QKPDQSPKLLIKHPSQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSTSSPPPTFGQGTKVEIK
J693M2S2L-68Vk 377 EIVLTQSPDFQSVIPKEKVIITCRASQNIGSSLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHONSGLPLPTFGQGTKVEIK
J693M2S2L-69Vk 378 EIVLTQSPDFQSVIPKEKVIITCRASQSIGRRLHWYQ
QOKPDQSPKLLIKYASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQGSSSPSPTFGQGTKVEIK
J693M2S2L-6Vk 379 EIVLTQSPDFQSVIPKEKVIITCRASQRIGGNLHWYQ
QKPDQSPKLLIKHESQSNSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSSLPSHTFGQGTKVEIK
J693M2S52L-70Vk 380 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QOKPDQSPKLLIKYASQSTSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQCSSSPSHTFGQGTKVEIK
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J693M2S2L-71Vk 381 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ

QKPDQSPKLLIKHASQSMSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSRNSPPTTFGQGTKVEIK
J693M2S2L-72Vk 382 EIVLTQSPDFQSVIPKEKVTITCRASQRIGSRLHWYQ
QKPDQSPKLLIKHGSQSISGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHONSSSPPPTFGQGTKVEIK
J693M2S2L-74Vk 383 EIVLTQSPDFQSVIPKEKVTITCRASQONIGSSLHWYQ
OKPDQSPKLLIKYASQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSLLPAPTFGQGTKVEIK
J693M2S2L-75Vk 384 EIVLTQSPDFQSVIPKEKVTITCRASQIIGTTLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHONSNLPPSTFGQGTKVEIK
J693M2S2L-76Vk 385 EIVLTQSPDFQSVIPKEKVTITCRASONIGGNLHWYQ
QKPDQSPKLLIKHASQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSNLPPPTFGQGTKVEIK
J693M2S2L-77Vk 386 EIVLTQSPDFQSVTPKEKVTITCRASQGIGGSLHWYQ
QKPDQSPKLLIKYASQSTSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSACLPTRTFGQGTKVEIK
J693M2S2L-78Vk 387 EIVLTQSPDFQSVIPKEKVTITCRASQSIGTSLHWYQ
OKPDQSPKLLIKYASQSVSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQIGSLPPPTFGQGTKVEIK
J693M2S2R-13Vk 388 EIVLTQSPDFQSVIPKEKVTITCRASQSIGRSLHWYQ
QKPDQSPKLLIKHASQSVSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHONSRLPPPTFGQGTKVEIK
J693M2S2R-14Vk 389 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHNSQSISGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQRSSSPPLTFGQGTKVEIK
J693M2S2R-15Vk 390 EIVLTQSPDFQSVIPKEKVTITCRASQSIGRNLHWYQ
QKPDQSPKLLIKHVSQSISGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQRSRSPPSTFGQGTKVEIK
J693M2S2R-16Vk 391 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHASQSVSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQCSSLPAPTFGQGTKVEIK
J693M2S2R-17Vk 392 EIVLTQSPDFQSVIPKEKVTITCRASQRIGSSLHWYQ
QKPDQSPKLLIKHASQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSRLPPQTFGQGTKVEIK
J693M2S2R-18Vk 393 EIVLTQSPDFQSVIPKEKVTITCRASQCIGSRLHWYQ
QKPDQSPKLLIKYASQSISGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQRGRLPPRTFGQGTKVEIK
J693M2S2R-19Vk 394 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ
QKPDQSPKLLIKYASQSISGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSTSLPRLTFGQGTKVEIK
J693M2S2R-20Vk 395 EIVLTQSPDFQSVIPKEKVTITCRASQIIGSSLHWYQ
QKPDQSPKLLIKYASQSISGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSRSSPQOQOTFGQGTKVEIK
J693M2S2R-21Vk 396 EIVLTQSPDFQSVIPKEKVTITCRASQSIGSTLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSSLPPPTFGQGTKVEIK
J693M2S2R-22Vk 397 EIVLTQSPDFQSVIPKEKVTITCRASQSIGNSLHWYQ
QKPDQSPKLLIKHGSQSISGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQRRSSPRHTFGQGTKVEIK
J693M2S2R-27Vk 398 EIVLTQSPDFQSVIPKEKVTITCRASQRIGRRLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSIGSPPLTFGQGTKVEIK
J693M2S2R-29Vk 399 EIVLTQSPDFQSVIPKEKVTITCRASQSIGRGLHWYQ
QKPDQSPKLLIKYGSQSMSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSSLPPPTFGQGTKVEIK
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J693M2S2R-2Vk 400 EIVLTQSPDFQSVTPKEKVTITCRASQSIGCSLHWYQ

QOKPDQSPKLLIKYASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQCTSLPLPTEFGQGTKVEIK
J693M2S2R-30Vk 401 EIVLTQSPDFQSVIPKEKVIITCRASQGIGSSLHWYQ
QKPDQSPKLLIKYVSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQGSSLPTPTEFGQGTKVEIK
J693M2S2R-31Vk 402 EIVLTQSPDFQSVIPKEKVIITCRASQSIGTSLHWYQ
QOKPDQSPKLLIKHASQSSSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSRLPPLTFGQGTKVEIK
J693M2S2R-32Vk 403 EIVLTQSPDFQSVIPKEKVTITCRASQVIGGVLHWYQ
QKPDQSPKLLIKYTSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSSSSPRPTFGQGTKVEIK
J693M2S2R-33Vk 404 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QOKPDQSPKLLIKHSSQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQRSNSPHRTFGQGTKVEIK
J693M2S2R-36Vk 405 EIVLTQSPDFQSVIPKEKVTITCRASQSIGRTLHWYQ
QOKPDQSPKLLIKYASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQCSISPQPTFGQGTKVEIK
J693M2S2R-37Vk 406 EIVLTQSPDFQSVIPKEKVTIITCRASQRIGNTLHWYQ
QKPDQSPKLLIKYPSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSGSSPPPTFGQGTKVEIK
J693M2S2R-39Vk 407 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSRLHWYQ
QOKPDQSPKLLIKYISQSMSGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSCGLPPPTFGQGTKVEIK
J693M2S2R-3Vk 408 EIVLTQSPDFQSVIPKEKVIITCRASQNIGTRLHWYQ
QOKPDQSPKLLIKYGSQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSRISPPPTFGQGTKVEIK
J693M2S2R-40Vk 409 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSTLHWYQ
QKPDQSPKLLIKYVSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQCSRLPPPTFGQGTKVEIK
J693M2S2R-44Vk 410 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSRLHWYQ
QOKPDQSPKLLIKYASQSTSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSNLPSPTFGQGTKVEIK
J693M2S2R-45Vk 411 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSNLHWYQ
QKPDQSPKLLIKHASQSMSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSSLPRPTFGQGTKVEIK
J693M2S2R-46Vk 412 EIVLTQSPDFQSVIPKEKVIITCRASQIIGSSLHWYQ
QOKPDQSPKLLIKYASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSISSPSPTFGQGTKVEIK
J693M2S2R-47Vk 413 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QKPDQSPKLLIKYASQSFSGVPSREFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSNCLPPPTEFGQGTKVEIK
J693M2S2R-48Vk 414 EIVLTQSPDFQSVIPKEKVIITCRASQSIGKSLHWYQ
QKPDQSPKLLIKHESQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQANSLPPPTFGQGTKVEIK
J693M2S2R-4Vk 415 EIVLTQSPDFQSVIPKEKVIITCRASQSIGRRLHWYQ
QOKPDQSPKLLIKYASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQCSSSPPSTFGQGTKVEIK
J693M2S2R-52Vk 416 EIVLTQSPDFQSVIPKEKVIITCRASQITIGHSLHWYQ
QOKPDQSPKLLIKHASQSILGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSIKSPPATFGQGTKVEIK
J693M2S2R-54Vk 417 EIVLTQSPDFQSVIPKEKVIITCRASQSIGTSLHWYQ
QKPDQSPKLLIKHTSQSKSGVPSRFSGSGSGTDFALT
INSLEAEDAATYYCHQSSNSPRYTFGQGTKVEIK
J693M2S2R-55Vk 418 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHASQSHSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSGGSPPWTEFGQGTKVEIK
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Clone SEQ ID VL
NO:
J693M2S2R-56Vk 419 EIVLTQSPDFQSVTPKEKVTITCRASQGIGRSLHWYQ

QKPDQSPKLLIKYASQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSNRSPPPTEFGQGTKVEIK
J693M2S2R-5Vk 420 EIVLTQSPDFQSVIPKEKVIITCRASQSIGTTLHWYQ
QKPDQSPKLLIKHVSQSTSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSSLPHPTFGQGTKVEIK
J693M2S2R-60Vk 421 EIVLTQSPDFQSVIPKEKVIITCRASQIIGSSLHWYQ
QKPDQSPKLLIKYPSQSTSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSWSSPLMTEFGQGTKVEIK
J693M2S2R-61Vk 422 EIVLTQSPDFQSVIPKEKVIITCRASQSIGNTLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSSSSPPPTEFGQGTKVEIK
J693M2S2R-62Vk 423 EIVLTQSPDFQSVIPKEKVIITCRASQRIGICLHWYQ
QKPDQSPKLLIKYASQSMSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQGFSLPPATFGQGTKVEIK
J693M2S2R-63Vk 424 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSCLHWYQ
QKPDQSPKLLIKYPSQSTSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQGSCSPTTTEFGQGTKVEIK
J693M2S2R-64Vk 425 EIVLTQSPDFQSVIPKEKVTIITCRASQRIGNTLHWYQ
QKPDQSPKLLIKYPSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSGSSPPPTFGQGTKVEIK
J693M2S2R-65Vk 426 EIVLTQSPDFQSVIPKEKVIITCRASQTIGTSLHWYQ
QOKPDQSPKLLIKYASQSTSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQRCSLPPPTFGQGTKVEIK
J693M2S2R-68Vk 427 EIVLTQSPDFQSVIPKEKVIITCRASQSIGGSLHWYQ
QOKPDQSPKLLIKYASQSHSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQCRISPRPTFGQGTKVEIK
J693M2S2R-69Vk 428 EIVLTQSPDFQSVIPKEKVIITCRASQRIGSSLHWYQ
QOKPDQSPKLLIKHPSQSKSGVPSRESGSGSGIDETLS
INSLEAEDAATYYCHQTSRSPLHTFGQGTKVEIK
J693M2S2R-6Vk 429 EIVLTQSPDFQSVIPKEKVTITCRASQNIGKNLHWYQ
QKPDQSPKLLIKYPSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSRSSPLSTFGQGTKVEIK
J693M2S2R-70Vk 430 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSRLHWYQ
QOKPDQSPKLLIKYMSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSRVLPPPTEFGQGTKVEIK
J693M2S2R-71Vk 431 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QOKPDQSPKLLIKYGSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSSISPRRTFGQGTKVEIK
J693M2S2R-72Vk 432 EIVLTQSPDFQSVIPKEKVIITCRASQTIGRSLHWYQ
QOKPDQSPKLLIKYASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQRKSSPTPTFGQGTKVEIK
J693M2S2R-75Vk 433 EIVLTQSPDFQSVIPKEKVIITCRASQRIGROQLHWYQ
QKPDQSPKLLIKHPSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSSSLPPQTFGQGTKVEIK
J693M2S2R-77Vk 434 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QOKPDQSPKLLIKHTSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQICRSPSPTEFGQGTKVEIK
J693M2S2R-78Vk 435 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QOKPDQSPKLLIKYASQSSSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSGSPAPTEFGQGTKVEIK
J693M2S2R-79Vk 436 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QOKPDQSPKLLIKYSSQSTSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQISSSPPPTFGQGTKVEIK
J693M2S2R-T7Vk 437 EIVLTQSPDFQSVIPKEKVTITCRASQTIGNSLHWYQ
QOKPDQSPKLLIKHASQSNSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQTMTSPPPTEFGQGTKVEIK
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Clone SEQ ID VL
NO:
J693M2S2R-80Vk 438 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSSLHWYQ

QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSRSSPSPTFGQGTKVEIK
J693M2S2R-81Vk 439 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQRRWSPPPTEFGQGTKVEIK
J693M2S2R-82Vk 440 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QKPDQSPKLLIKYASQSNSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQISCLPLPTFGQGTKVEIK
J693M2S2R-83Vk 441 EIVLTQSPDFQSVIPKEKVIITCRASQRIGSSLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSISLPPPTFGQGTKVEIK
J693M2S2R-84Vk 442 EIVLTQSPDFQSVIPKEKVTITCRASQSIGRNLHWYQ
QKPDQSPKLLIKHTSQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQTSTLPPQTFGQGTKVEIK
J693M2S2R-85Vk 443 EIVLTQSPDFQSVIPKEKVIITCRASQSIGRSLHWYQ
QOKPDQSPKLLIKYASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSRNSPQPTFGQGTKVEIK
J693M2S2R-86Vk 444 EIVLTQSPDFQSVIPKEKVIITCRASQSIGTRLHWYQ
QKPDQSPKLLIKYVSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSSHSPPPTEFGQGTKVEIK
J693M2S2R-87Vk 445 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSCLHWYQ
QKPDQSPKLLIKHRSQSISGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHOQWSSSPPPTEFGQGTKVEIK
J693M2S2R-89Vk 446 EIVLTQSPDFQSVIPKEKVIITCRASQRIGSSLHWYQ
QKPDQSPKLLIKHPSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQTSGSPSHTFGQGTKVEIK
J693M2S2R-8Vk 447 EIVLTQSPDFQSVIPKEKVIITCRASQGIGSSLHWYQ
QKPDQSPKLLIKYESQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSSSSPPPTEFGQGTKVEIK
J693M2S2R-90Vk 448 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHDSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQGSSSPPTTEFGQGTKVEIK
J693M2S2R-91Vk 449 EIVLTQSPDFQSVIPKEKVTITCRASQTIGSNLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQRISSPPSTFGQGTKVEIK
J693M2S2R-92Vk 450 EIVLTQSPDFQSVIPKEKVIITCRASQTIGSSLHWYQ
QKPDQSPKLLIKHASQSVSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSCSSPPSTFGQGTKVEIK
J693M2S2R-93Vk 451 EIVLTQSPDFQSVIPKEKVIITCRASQTIGSSLHWYQ
QKPDQSPKLLIKYVSQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQTISSPLPTFGQGTKVEIK
J693M2S2R-95Vk 452 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSRLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSSCSPAHTFGQGTKVEIK
J703M1S3-11Vk 453 EIVLTQSPDFQSVIPKEKVIITCRDSRCIGSNLHWYQ
QOKPDQSPKLLIKHASQSSSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQCSSSPPPTFGQGTKVEIK
J703M1S3-13Vk 454 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSTLHWYQ
QOKPDQSPKLLIKHASQSNSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSSLPPPTFGQGTKVEIK
J703M1s3-16Vk 455 EIVLTQSPDFQSVIPKEKVIITCRASQSIGDSLHWYQ
QKPDQSPKLLIKHASQSKSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQGSTSPPRTFGQGTKVEIK
J703M1S3-19Vk 456 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHGSQSSSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSWSSPIPTEFGQGTKVEIK
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Clone SEQ ID VL
NO:
J703M1S3-22Vk 457 EIVLTQSPDFQSVTPKEKVTITCRASQSIGSRLHWYQ

QOKPDQSPKLLIKYASQSTSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSNLPSPTFGQGTKVEIK
J703M1S3-26Vk 458 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSRLHWYQ
QOKPDQSPKLLIKHASQSTSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSGSSPPRTFGQGTKVEIK
J703M1S3-29Vk 459 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQRTSSPVRTEFGQGTKVEIK
J703M1S3-2Vk 460 EIVLTQSPDFQSVIPKEKVIITCRASQSIGNTLHWYQ
QKPDQSPKLLIKHVSQSVSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQKVSSPSPTEFGQGTKVEIK
J703M1S3-30Vk 461 EIVLTQSPDFQSVIPKEKVIITCRASQRIGSSLHWYQ
QKPDQSPKLLIKHASQSVSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSRSSPPPTEFGQGTKVEIK
J703M1S3-33Vk 462 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QOKPDQSPKLLIKHASQSTSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSSSPPSTFGQGTKVEIK
J703M1S3-34Vk 463 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QOKPDQSPKLLIKYASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHONSSSPSTTEFGQGTKVEIK
J703M1S3-57Vk 464 EIVLTQSPDFQSVIPKEKVIITCRASQCIGSSLHWYQ
QKPDQSPKLLIKHESQSSSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQRCTSPSPTEFGQGTKVEIK
J703M1S3-5Vk 465 EIVLTQSPDFQSVIPKEKVIITCRASQRIGSSLHWYQ
QKPDQSPKLLIKHPSQSDSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHONCSLPLPTFGQGTKVEIK
J703M1S3-62Vk 466 EIVLTQSPDFQSVIPKEKVIITCRASQCIGSSLHWYQ
QOKPDQSPKLLIKHASQSTSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQGISSPPQTFGQGTKVEIK
J703M1S3-69Vk 467 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHVSQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQRSSSPSPTFGQGTKVEIK
J703M1S3-71Vk 468 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHPSQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSIRLPPSTFGQGTKVEIK
J703M1S3-78Vk 469 EIVLTQSPDFQSVIPKEKVTITCRANQSIGGSLHWYQ
QKPDQSPKLLIKHASQSKSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQDSRSPTRTFGQGTKVEIK
J703M1S3-79Vk 470 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSGLHWYQ
QOKPDQSPKLLIKHTSQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQSSSLPHPTFGQGTKVEIK
J703M1S3-7Vk 471 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QOKPDQSPKLLIKHASQSTSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSSSPTPTFGQGTKVEIK
J703M1S3-81Vk 472 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSRLHWYQ
QKPDQSPKLLIKYPSQSRSGVPSRFSGSGSGTDLTLT
INSLEAEDAATYYCHONGSLPPPTEFGQGTKVEIK
J703M1S3-82Vk 473 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSSLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHONSSSPPPTEFGQGTKVEIK
J703M1S3-86Vk 474 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSALHWYQ
QKPDQSPKLLIKHASQSLSGVPSRFSGSGSGTDFTLT
INSLEAEDAATYYCHQSSILPRPTFGQGTKVEIK
J703M1S3-90Vk 475 EIVLTQSPDFQSVIPKEKVIITCRASQSIGSNLHWYQ
QKPDQSPKLLIKHASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHQTRTSPPLTFGQGTKVEIK
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Clone SEQ ID VL
NO:

J703M1S53-93Vk 476 EIVLTQSPDFQSVTPKEKVTITCRASQKIGSSLHWYQ
QKPDQSPKLLIKYGSQSTSGVPSRESGSGSGTIDEFTLT
INSLEAEDAATYYCHQCISLPTPTFGQGTKVEIK

J703M153-94Vk 477 EIVLTQSPDFQSVTPKEKVAITCRASQRIGSSLHWYQ

QOKPDQSPKLLIKYASQSISGVPSRFSGSGSGTIDFTLT
INSLEAEDAATYYCHONSSLPPPTFGQGTKVEIK
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Table 13. Amino acid residues observed in affinity matured AE11-5 antibodies

AE11-5 Heavy chain variable region (SEQ ID NO: 1073)

AEl1l- 1234567890123456789012345678901234567890123456789012a345678901
5VH EVQLVQOSGAEVKKPGSSAKVSCKASGGTFSSYAISWVRQAPGOGLEWMGGIIPILGTANYAQ

v NW TTT WT FRSPI

TY SV M TDAST

GI P L I NGS

AN G v PV

F N I H

R vV A

L K R

FM

L

234567890123456789012abc345678901234567890abcl234567890123
KFLGRVTITADESTSTVYMELSSLRSEDTAVYYCARGLYYDPTRADYWGQGTLVTIVSS
Q A SVEFNTSWE
WIVVEFASM
TEP TRKP
ARH IGRA
Q ADI

Mz UK

AE11-5 Light chain variable region (SEQ ID NO: 1074)

AE11-5VL 1234567890123456789012345678901234567890123456789012345678901
DIVMTQSPDFHSVIPKEKVTITCRASQSIGSSLHWYQQOKPDQOSPKLLIRHASQSISGVPSR
E L Q RR Kyv
TT
GN
NC
KG
CI
HK
VM
PL
LY
P
v

EKRNOOHZAHAW®W
OmE»nOH"
mHRZ2nH <

2345678901234567890123456789012345a67890123456a
FSGSGSGTDFTLTIHSLEAEDAATYYCHQSSSSPPPTEFGQGTQVEIK

N RRRL LS K

NGI AR
GIC ©SL
TCG RT
CNN TA
ITT QO
MK HH

A%

M
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Table 14. Individual VH sequences from converted clones

Protein SEQ ID NO: Sequence
region
123456789012345678901234567890
EVQLVQSGAEVKKPGSSVKVSCKASGGTFES
J703M1S3 WYATSWVRQAPGQGLEWMGGITPILGSPIY
#2 478 AQKFQGRVTITADESTSTVYMELSSLRSED
VH TAVYYCARGVYYDHRRADYWGQGTLVTVSS
J703M1S3 Residues 31- WYATS
#2 CDR-H1 35 of SEQ ID
VH NO.: 478
J703M1S3 Residues 50— GITPILGSPIYAQKFQG
#2 CDR-H2 66 of SEQ ID
VH NO.: 478
J703M1S3 Residues 99- GVYYDHRRADY
#2 CDR-H3 109 of SEQ ID
VH NO.: 478
EVQLVQSGAEVKKPGSSVKVSCKASGGTFES
J703M1S3 WYAISWVRQAPGQGLEWMGGITPILGAANY
#13 479 AQKFQGRVTITADESTSTVYMELSSLRSED
VH TAVYYCARGVYYDPKRADYWGQGTLVTVSS
J703M1S3 Residues 31- WYAIS
#13 CDR-H1 35 of SEQ ID
NO.: 479
J703M1S3 Residues 50— GITPILGAANYAQKFQG
#13 CDR-H2 66 of SEQ ID
VH NO.: 479
J703M1S3 Residues 99- GVYYDPKRADY
#13 CDR-H3 109 of SEQ ID
VH NO.: 479
EVQLVQSGAEVKKPGSSVKVSCKASGGTFES
J703M1S3 WYAISWVRQAPGQGLEWMGGITPILGTANY
#26 480 AQKFQGRVTITADESTSTVYMELSSLRSED
VH TAVYYCARGVYYDPKRADYWGQGTLVTVSS
J703M1S3 Residues 31- WYAIS
#26 CDR-H1 35 of SEQ ID
VH NO.: 480
J703M1S3 Residues 50— GITPILGTANYAQKFQG
#26 CDR-H2 66 of SEQ ID
VH NO.: 480
J703M1S3 Residues 99- GVYYDPKRADY
#26 CDR-H3 109 of SEQ ID
VH NO.: 480
EVQLVQSGAEVKKPGSSVKVSCKASGGTFES
J703M1S3 WYAISWVRQAPGQGLEWMGGITPILGSPIY
#30 481 AQKFQGRVTITADESTSTVYMELSSLRSED
VH TAVYYCARGVYYDPKRADYWGQGTLVTVSS
J703M1S3 Residues 31-
#30 CDR-H1 35 of SEQ ID WYALS
VH NO.: 481
J703M1S3 Residues 50— GITPILGSPIYAQKFQG
#30 CDR-H2 66 of SEQ ID
VH NO.: 481
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Frotein SEQ ID NO: Sequence
region
123456789012345678901234567890
J703M1S3 Residues 99- GVYYDPKRADY
#30 CDR-H3 109 of SEQ ID
VH NO.: 481
EVQLVQSGAEVKKPGSSVKVSCKASGGTFES
J703M1S3 WYPISWVRQAPGQGLEWMGGITPILGAGIY
#33 482 AQKFQGRVTITADESTSTVYMELSSLRSED
VH TAVYYCARGVYYDFKRADYWGQGTLVTVSS
J703M1S3 Residues 31- WYPIS
#33 CDR-H1 35 of SEQ ID
VH NO.: 482
J703M1S3 Residues 50— GITPILGAGIYAQKFQG
#33 CDR-H2 66 of SEQ ID
VH NO.: 482
J703M1S3 Residues 99- GVYYDFKRADY
#33 CDR-H3 109 of SEQ ID
VH NO.: 482
EVQLVQSGAEVKKPGSSVKVSCKASGGTFES
J703M1S3 WYAISWVRQAPGQGLEWMGGITPILGSATY
#35 483 AQKFQGRVTITADESTSTVYMELSSLRSED
VH TAVYYCARGIYYDPKRADYWGQGTLVTVSS
J703M1S3 Residues 31- WYAIS
#35 CDR-H1 35 of SEQ ID
VH NO.: 483
J703M1S3 Residues 50— GITPILGSATYAQKFQG
#35 CDR-H2 66 of SEQ ID
VH NO.: 483
J703M1S3 Residues 99- GIYYDPKRADY
#35 CDR-H3 109 of SEQ ID
VH NO.: 483
EVQLVQSGAEVKKPGSSVKVSCKASGGTFES
J703M1S3 WYAISWVRQAPGQGLEWMGGITPILGTPIY
#38 484 AQKFQGRVTITADESTSTVYMELSSLRSED
VH TAVYYCARGVYYDFKRADYWGQGTLVTVSS
J703M1S3 Residues 31- WYAIS
#38 CDR-H1 35 of SEQ ID
VH NO.: 484
J703M1S3 Residues 50— GITPILGTPIYAQKFQG
#38 CDR-H2 66 of SEQ ID
VH NO.: 484
J703M1S3 Residues 99- GVYYDFKRADY
#38 CDR-H3 109 of SEQ ID
VH NO.: 484
EVQLVQSGAEVKKPGSSVKVSCKASGGTFES
J703M1S3 WYAISWVRQAPGQGLEWMGGITPILGSPIY
#69 485 AQKFQGRVTITADESTSTVYMELSSLRSED
VH TAVYYCARGIYYDPKRADYWGQGTLVTVSS
J703M1S3 Residues 31- WYAIS
#69 CDR-H1 35 of SEQ ID
VH NO.: 485
J703M1S3 Residues 50— GITPILGSPIYAQKFQG
#69 CDR-H2 66 of SEQ ID
VH NO.: 485
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Frotein SEQ ID NO: Sequence
region
123456789012345678901234567890
J703M1S3 Residues 99- GIYYDPKRADY
#69 CDR-H3 109 of SEQ ID
VH NO.: 485
EVQLVQSGAEVKKPGSSVKVSCKASGGTES
J703M1S3 WYAISWVRQAPGQGLEWMGGITPILGSPIY
#90 486 AQKFQGRVTITADESTSTVYMELSSLRSED
VH TAVYYCARGVYYDYKRADYWGQGTLVIVSS
J703M1S3 Residues 31- WYAIS
#90 CDR-H1 35 of SEQ ID
VH NO.: 486
J703M1S3 Residues 50- GITPILGSPIYAQKFQOG
#90 CDR-H2 66 of SEQ ID
VH NO.: 486
J703M1S3 Residues 99- GVYYDYKRADY
#90 CDR-H3 109 of SEQ ID
VH NO.: 486

Table 15. Individual clones VL sequences

ProFein Sequence
region
123456789012345678901234567890
EIVLTQSPDFQSVTPKEKVTITCRASQSIG
J703M1S3 NTLHWYQQOKPDQSPKLLIKHVSQSVSGVPS
#2 487 RFESGSGSGTDFTLTINSLEAEDAATYYCHQ
VL KVSSPSPTFGQGTKVEIK
J703M1S3 Residues 24- RASQSIGNTLH
#2 CDR-L1 34 of SEQ ID
VL NO.: 487
J703M1S3 Residues 50- HVSQSVS
#2 CDR-L2 56 of SEQ ID
VL NO.: 487
J703M1S3 Residues 89 HQKVSSPSPT
#2 CDR-L3 -98 of SEQ
VL ID NO.: 487
EIVLTQSPDFQSVTPKEKVTITCRASQSIG
J703M1S3 STLHWYQOKPDQSPKLLIKHASQSNSGVPS
#13 488 RFESGSGSGTDFTLTINSLEAEDAATYYCHQ
VL SSSLPPPTFGQGTKVET
J703M1S3 Residues 24- RASQSIGSTLH
#13 CDR-L1 34 of SEQ ID
VL NO.: 488
J703M1S3 Residues 50- HASQSNS
#13 CDR-L2 56 of SEQ ID
VL NO.: 488
J703M1S3 Residues 89 HQSSSLPPPT
#13 CDR-L3 -98 of SEQ
VL ID NO.: 488
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Protein Sequence
region
123456789012345678901234567890
EIVLTQSPDFQSVTPKEKVTITCRASQSIG
J703M1S3 SRLHWYQOKPDQSPKLLIKHASQSTSGVPS
#26 489 RFESGSGSGTDFTLTINSLEAEDAATYYCHQ
VL SGSSPPRTFGQGTKVEIK
J703M1S3 Residues 24- RASQSIGSRLH
#26 CDR-L1 34 of SEQ ID
VL NO.: 489
J703M1S3 Residues 50- HASQSTS
#26 CDR-L2 56 of SEQ ID
VL NO.: 489
J703M1S3 Residues 89 HQSGSSPPRT
#26 CDR-L3 -98 of SEQ
VL ID NO.: 489
EIVLTQSPDFQSVTPKEKVTITCRASQRIG
J703M1S3 SSLHWYQOKPDQSPKLLIKHASQSVSGVPS
#30 490 RFESGSGSGTDFTLTINSLEAEDAATYYCHQ
VL SRSSPPPTFGQGTKVEIK
J703M1S3 Residues 24-
#30 CDR-L1 34 of SEQ ID RASQRIGSSLH
VL NO.: 490
J703M1S3 Residues 50- HASQSVS
#30 CDR-L2 56 of SEQ ID
VL NO.: 490
J703M1S3 Residues 89 HQSRSSPPPT
#30 CDR-L3 -98 of SEQ
VL ID NO.: 490
EIVLTQSPDFQSVTPKEKVTITCRASQSIG
J703M1S3 SSLHWYQOKPDQSPKLLIKHASQSTSGVPS
#33 491 RFESGSGSGTDFTLTINSLEAEDAATYYCHQ
VL SSSSPPSTFGQGTKVEIK
J703M1S3 Residues 24- RASQSIGSSLH
#33 CDR-L1 34 of SEQ ID
VL NO.: 491
J703M1S3 Residues 50- HASQSTS
#33 CDR-L2 56 of SEQ ID
VL NO.: 491
J703M1S3 Residues 89 HQSSSSPPST
#33 CDR-L3 -98 of SEQ
VL ID NO.: 491
EIVLTQSPDFQSVTPKEKVTITCRASQTIG
J703M1S3 SSLHWYQOKPDQSPKLLIKHASQSISGVPS
#35 492 RFESGSGSGTDFTLTINSLEAEDAATYYCHQ
VL TSSLPTPTFGQGTKVEIK
J703M1S3 Residues 24- RASQTIGSSLH
#35 CDR-L1 34 of SEQ ID
VL NO.: 492
J703M1S3 Residues 50- HASQSIS
#35 CDR-L2 56 of SEQ ID
VL NO.: 492
J703M1S3 Residues 89 HQTSSLPTPT
#35 CDR-L3 -98 of SEQ
VL ID NO.: 492
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ProFein Sequence
region
123456789012345678901234567890
EIVLTQSPDFQSVTPKEKVTITCRASQTIG
J703M1S3 SSLHWYQOKPDQSPKLLIKHASQSISGVPS
#38 493 RFESGSGSGTDFTLTINSLEAEDAATYYCHQ
VL SSSSPPPTFGQGTKVEIK
J703M1S3 Residues 24- RASQTIGSSLH
#38 CDR-L1 34 of SEQ ID
VL NO.: 493
J703M1S3 Residues 50- HASQSIS
#38 CDR-L2 56 of SEQ ID
VL NO.: 493
J703M1S3 Residues 89 HQSSSSPPPT
#38 CDR-L3 -98 of SEQ
VL ID NO.: 493
EIVLTQSPDFQSVTPKEKVTITCRASQSIG
J703M1S3 SSLHWYQOKPDQSPKLLIKHVSQSLSGVPS
#69 494 RFESGSGSGTDFTLTINSLEAEDAATYYCHQ
VL RSSSPSPTFGQGTKVEIK
J703M1S3 Residues 24- RASQSIGSSLH
#69 CDR-L1 34 of SEQ ID
VL NO.: 494
J703M1S3 Residues 50- HVSQSLS
#69 CDR-L2 56 of SEQ ID
VL NO.: 494
J703M1S3 Residues 89 HOQRSSSPSPT
#69 CDR-L3 -98 of SEQ
VL ID NO.: 494
EIVLTQSPDFQSVTPKEKVTITCRASQSIG
J703M1S3 SNLHWYQOKPDQSPKLLIKHASQSISGVPS
#90 495 RFESGSGSGTDFTLTINSLEAEDAATYYCHQ
VL TRTSPPLTFGQGTKVEIK
J703M1S3 Residues 24- RASQSIGSNLH
#90 CDR-L1 34 of SEQ ID
VL NO.: 495
J703M1S3 Residues 50- HASQSIS
#90 CDR-L2 56 of SEQ ID
VL NO.: 495
J703M1S3 Residues 89 HOTRTSPPLT
#90 CDR-L3 -98 of SEQ
VL ID NO.: 495

Table 16. AE11-5 affinity matured scFv clones converted to full length IgG

ScFv Full length
clone name HC plasmid LC plasmid IgG (protein)
name

pIP368 ; pHybE-hCgl,z,non- pIP369 ; pHybE-hCk V3- i

J703MIS3#2 a,mut(234,235)-1703M1S3#2 J703M1S831#2 AELL-5 AMI
pIP370 ; pHybE-hCgl,z,non- pIP371 ; pHybE-hCk V3- i

TTOSMISI#II | ) ui(234,235)-1703M1S3#13 1703M1S3#13 AEITS AM2
pIP372 ; pHybE-hCgl,z,non- pIP373 ; pHybE-hCk V3- i

J703MIS3#26 a,mut(234,235)-J703M1S3#26 J703M1S3#26 AELL-5 AM3
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1.3 TNF enzyme-linked immunosorbent assay protocol (ELISA) and assay result

The following protocol is used to characterize the binding of TNF antibodies to
biotinylated human or cyno TNF by enzyme-linked immunosorbent assay (ELISA). An ELISA
plate was coated with 50 ul per well of goat anti human IgG-Fc at 2ug/ml, overnight at 4°C.
The plate was washed 3 times with PBS/Tween. 50ul Mab diluted to 1pg/ml in PBS/ 0.1%BSA
was added to appropriate wells and incubated for 1 hour at room temperature (RT). The plate
was washed 3 times with PBS/Tween. 50 pl of serial diluted biotin-human TNF was added to
10 appropriate wells and incubated for 1 hour at RT. The plate was washed 3 times with
PBS/Tween. 50 pl of streptavidin-HRP diluted 1:10,000 in PBS/0.1% BSA was added to
appropriate wells and incubated for 1 hour at RT. The plate was washed 3 times with
PBS/Tween. 50 ul of TMB was added to appropriate wells and the reaction was allowed to
proceed for 1 minute. The reaction was stopped with 50 ul/ well 2N H,SO, and the absorbance

read at 450 nm. Results are shown in Table 17.

Table 17
IG Name EC50 in hTNF EC50 in cynoTNF
ELISA(nM) ELISA(nM)

AFE11-5-AM1 1.06 2.14
AFE11-5-AM2 522.5 >845
AE11-5-AM3 1.57 1.55
AFE11-5-AM4 18.32 750.3
AE11-5-AMS 17.7 2.2

AE11-5-AM6 1.37 >720
AE11-5-AM7 10.32 1.26
AE11-5-AMS 250.2 58.58
AE11-5-AM9 16.72 5.29
AE11-5-AM10 0.98 0.28
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1.4 TNF neutralization potency of TNF antibodies by 1.929 bioassay

Human TNF was prepared at Abbott Bioresearch Center (Worcester, Massachusetts,
US) and received from the Biologics Pharmacy. Mouse TNF was prepared at Abbott
Bioresearch Center and received from the Biologics Pharmacy. Rat TNIF was prepared at Abbott
Bioresearch Center and received from the Biologics Pharmacy. Rabbit TNF was purchased
from R&D Systems. Rhesus/Macaque TNF (rhTNF) was purchased from R&D Systems.
Actinomycin was purchased from Sigma Aldrich and resuspended at a stock concentration of 10
mg/ml in DMSO.

Assay Media: 10% FBS (Hyclone#SH30070.03), Gibco reagents: RPMI 1640 (#21870),
2 mM L-glutamine (#25030), 50 units/mL penicillin/ 50 pg/ml. streptomycin (#15140), 0.1 mM
MEM non-essential amino acids (#11140) and 5.5 X 10°M 2-mercaptoethanol (#21985-023).

1.929 cells were grown to a semi-confluent density and harvested using 0.05% tryspin
(Gibco#25300). The cells were washed with PBS, counted, and resuspended at 1E6 cells/mlL. in
assay media containing 4 pg/ml. actinomycin D. The cells were seeded in a 96-well plate
(Costar#3599) at a volume of 50 pl. and SE4 cells/well. Wells received 50 pL. of assay media,
bringing the volume to 100 plL.

A test sample was prepared as follows. The test and control IgG proteins were diluted
to a 4x concentration in assay media and serial 1:3 dilutions were performed. TNF species were
diluted to the following concentrations in assay media: 400 pg/mL huTNF, 200 pg/mL muTNF,
600 pg/mL ratTNF, and 100 pg/ml. rabTNF. Antibody sample (200 pl.) was added to the TNF
(200 pL) in a 1:2 dilution scheme and allowed to incubate for 0.5 hour at room temperature.

To measure huTNF neutralization potency in this assay, the antibody/TNF solution was
added to the plated cells at 100 pL for a final concentration at 375 nM — 0.019 nM. The final
concentration of TNF was as follows: 100 pg/mL huTNF, 50 pg/mL muTNF, 150 pg/mL
ratTNF, and 25 pg/ml. rabTNF. The plates were incubated for 20 hours at 37°C, 5% CO,. To
quantitate viability, 100 pul. was removed from the wells and 10 pl. of WST-1 reagent (Roche
cat# 11644807001) was added. Plates were incubated under assay conditions for 3.5 hours,
centrifuged at 500 x g, and 75 pl. of supernatant transferred to an ELISA plate (Costar
cat#3369). The plates were read at OD 420-600 nm on a Spectromax 190 ELISA plate reader.
The neutralization potency of selected TNF/IL-17 DVD-Ig binding proteins is shown in Table
18.

Table 18
hu TNF neutralization rhesus TNF neutralization IC50
IgG Name I1C50 (nM) (nM)
AE11-5 AM1 0.439 0.251
AE11-5 AM2 1.241 0.756
AE11-5 AM3 0.291 0.165
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AE11-5 AM4 0.259 0.109
AE11-5 AMS5 0.968 0.613
AE11-5 AM6 2.029 0.652
AE11-5 AM7 0.049 0.104
AE11-5 AMS 1.356 3.040
AE11-5 AM9 0.391 0.123
AE11-5 AM10 0.678 0.140

Example 2: Affinity maturation of a humanized anti-human TNF antibody hMAK-195

The mouse anti-human TNF antibody MAK-195 was humanized and affinity-matured to
generate a panel of humanized MAK195 variants that have cross-reactivity to cyno-TNF and
improved affinity and binding kinetics against both human and cyno TNF.

To improve the affinity of hMAK195 to TNF, hypermutated CDR residues were
identified from other human antibody sequences in the IgBLLAST database that also shared high
identity to germlines VH3-53 and IGKV1-39. The corresponding hMAK195 CDR residues
were then subjected to limited mutagenesis by PCR with primers having low degeneracy at
these positions to create three antibody libraries in the scFv format. The first library contained
mutations at residues 31, 32, 33, 35, 50, 52, 53, 54, 56 and 58 in the VH CDRI1 and 2 (Kabat
numbering); the second library at residues 95 to 100, 100a, 101, and 102 in VH CDR3; and the
third library at residues 28, 30, 31, 32, 50, 53, 92, 93, 94, and 95 in the three VL. CDRs. To
further increase the identity of hMAK195 to the human germline framework sequences, a binary
degeneracy at VH positions 60 (D/A), 61 (S/D), 62 (1/S), 63 (I/V), and 65 (S/G) were
introduced into the first library. Also, a binary degeneracy at VL positions 24 (K/R), 33 (V/L),
54 (R/L), 55 (H/Q), 56 (T/S), 91 (H/S) and 96 (F/Y) were introduced into the third library.

These hMAK195 variants were selected against a low concentration of biotinylated
TNF for improved on-rate, off-rate, or both were carried out and antibody protein sequences of
affinity-modulated hMAK195 were recovered for converting back to IgG for further
characterization. All three libraries were selected separately for the ability to bind human or
cynomolgus monkey TNF in the presence of decreasing concentrations of biotinylated human or
cynomolgus monkey TNF antigens. All mutated CDR sequences recovered from library
selections were recombined into additional libraries and the recombined libraries were subjected
to more stringent selection conditions before individual antibodies are identified.

Table 19 provides a list of amino acid sequences of VH and VL of the humanized
MAK-195 which were subjected to the affinity maturation selection protocol. Amino acid

residues of individual CDRs of each VH and VL sequence are indicated in bold.
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Table 19. List of amino acid sequences of affinity matured hMAK195 VH variants

Clone

SEQ ID
NO:

VH

rHC1_BS8

496

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSIIRGDGSTDYASTLKSRETISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

rHC1_H12

497

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSIIRGDGSTDYADSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_E1

498

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SAYGVNWVRQAPGK
GLEWVSIIWGDGATDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_A2

499

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVNWVRQAPGK
GLEWVSMISSDGFTDYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

rHC1_H6

500

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIAADGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

H1+H2_D7

501

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRADGSTDYASSLKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_D9

502

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRDDGSTDYADTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_Al0

503

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SHIGVSWVRQAPGK
GLEWVSMISYAGSTDYASTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCARLLHKGPIDYWGQGTLVTVSS

H1+H2_A5

504

EVQLVESGGGLVQPGGSLRLSCAASGF TF SDEGVNWVRQAPGK
GLEWVSMIWSDGSTDYADTVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_F8

505

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSIIRADGSTDYASSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_D1

506

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVQWVRQAPGK
GLEWVSMIRGDGSTDYASSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCARPSHHGLIDNWGQGTLVTVSS

rHC2_C2

507

EVQLVESGGGLVQPGGSLRLSCAASGF TF SELGVNWVRQAPGK
GLEWVSYISDVGSTYYASTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCARDWHHGREDYWGQGTLVTVSS

rHC1_G4

508

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSLIRADGSTDYADSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_F3

509

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRADGFTDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCARDWQHGPSVYWGQGTLVTVSS

rHC1_BR4

510

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSIIRADGVTIDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_G3

511

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVHWVRQAPGK
GLEWVSMIGADGYTDYADSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_D7

512

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSMISADGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_D5

513

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRSDGFTDYADSVKGRFTISRDNSKNTLYLOMNSLR
TEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_E4

514

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SEYGVNWVRQAPGK
GLEWVSIIWHDGSTAYADTVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS
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Clone

SEQ ID
NO:

VH

rHC1_E10

515

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSLIRGDGSTDYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_B6

516

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNFGVSWVRQAPGK
GLEWVSMIWGDGSTDYADSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_BR7

517

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRDDGSTYYASTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLGYWGQGTLVIVSS

H1+H2_GS8

518

EVQLVESGGGLVQPGGSLRLSCAASGF TF SDEGVNWVRQAPGK
GLEWVSMIWAGGSTAYASTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_Gb5

519

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSLIGADGSTDYASTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQYGPLAYWGQGTLVTVSS

H1+H2_F1

520

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIEGDGGTHYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC19

521

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIWADGSTHYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPAAYWGQGTLVIVSS

H1+H2_Al0

522

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVNWVRQAXGK
GLEWVSMISADGTTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_B9

523

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSIIRGDGTTDYASTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLGYWGQGTLVIVSS

H1+H2_F7

524

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SHYGVGWVRQAPGK
GLEWVSMIWGAGSTNYADTVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_BRl

525

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SSFGVNWVRQAPGK
GLEWVSMIWADGTTDYADSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_H9

526

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSVIGGDGYTDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

H1+H2_Al2

527

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGX
GLEWVSMISSDGYTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC2_G8

528

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSMIWSDGSTHYADTVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC2_BR4

529

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SQLGVTWVRQAPGK
GLEWVSTISDAGSTYYASSVKGRFTIIRINSKNTLYLOMNSLR
AEDTAVYYCARDWHHGRFAYWGQGTLVIVSS

H1+H2_Gb5

530

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSIIRGDGSTYYASSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_C6

531

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVQWVRQAPGK
GLEWVSMIRDDGSTSYASTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_F5

532

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSIIRGDGSTDYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

H1+H2_BR4

533

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SAYGVNWVRQAPGK
GLEWVSMISGDGSTDYADSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_F6

534

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SHFGVTWVRQAPGK
GLEWVSNIWASGSTDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS
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Clone

SEQ ID
NO:

VH

rHC1_B6

535

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRADGSTDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVGYWGQGTLVIVSS

H1+H2_A3

536

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNEFGVNWVRQAPGK
GLEWVSVIWGDGSTAYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_D10

537

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSIIRGDGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLAYWGQGTLVIVSS

rHC18

538

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIWSDGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

S54-18

539

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIWADGSTHYADSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLAYWGQGTLVIVSS

rHC2_E6

540

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSLIRGDGSTDYASSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_D4

541

EVQLVESGGGLVQPGGSLRISCAASGFTEF SAFGVSWVRQAPGK
GLEWVSMIWGDGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC2_F8

542

EVQLVESGGGLVQPGGSLRLSCAASGF TF SDLGVNWVRQAPGK
GLEWVSTISDIGSTYYASTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCARDWHNGREDYWGQGTLVTVSS

rHC1_F10

543

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSIIRGDGFTDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_C12

544

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSIIRADGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_Cl11

545

EVQLVESGGGLVQPGGSLRLSCAASGF TF SHFGVNWVRQAPGK
GLEWVSIIWGDGSTAYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_C4

546

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVEWVRQAPGK
GLEWVSKIWADGSTDYADSLKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLAYWGQGTLVIVSS

H1+H2_E12

547

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SDYGVNWVRQAPGK
GLEWVSLIWGDGTTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_C4

548

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SYFGVSWVRQAPGK
GLEWVSMIWGDGSTDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_F9

549

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRSDGSTDYADTLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLAYWGQGTLVIVSS

H1+H2_B5

550

EVQLVESGGGLVQPGGSLRLSCAASGF TF SDEGVNWVRQAPGK
GLEWVSIIWSDGSTDYASSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

S4-34

551

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSMIWADGSTHYADTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLAYWGQGTLVIVSS

H1+H2_C2

552

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SEFGVNWVRQAPGK
GLEWVSMIWGNGATDYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_F11

553

EVQLVESGGGLVQPGGSLRLSCAASGF TF SDEGVNWVRQAPGK
GLEWVSMIWGDGTTAYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC2_E9

554

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRADGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

83




WO 2013/063114

PCT/US2012/061690

Clone

SEQ ID
NO:

VH

H1+H2_BR2

555

EVQLVESGGGLVQPGGSLRLSCAASGF TF SDEGVNWVRQAPGK
GLEWVSMIWGDGSTDYADSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_E9

556

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNFGVNWVRQAXGK
GLEWVSMIWGDGSTDYADSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_A6b

557

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSMIGSDGFTDYASSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

H1+H2_CS8

558

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQTPGK
GLEWVSMIRGDGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_Cb5

559

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SDFGVSWVRQAPGK
GLEWVSQIWGDGSTDYADSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC2_D5

560

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SQLGVTWVRQAPGK
GLEWVSTISDAGSTYYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCARDWHHGRFAYWGQGTLVIVSS

rHC1_C7

561

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRADGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCARDWQHGPLGYWGQGTLVIVSS

H1+H2_C3

562

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SAYGVHWVRQAPGK
GLEWVSMIWGDGSTDYADSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_G7

563

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRGDGTTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCARDWQHGPIGYWGQGTLVIVSS

rHC1_Ab5

564

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIWADGYTDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLAYWGQGTLVIVSS

H1+H2_G9

565

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVEWVRQAPGK
GLEWVSKIWGDGTTDYADTLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_EZ2

566

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIGGEGRTDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_C9

567

EVQLVESGGGLVQPGGSLRLSCAASGF TF SNLGVNWVRQAPGK
GLEWVSMIWDVGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCARDWHHGLFDYWGQGTLVIVSS

rHC1_G6

568

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIMGDGYTDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

rHC1_C1

569

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRDDGATDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLAYWGQGTLVIVSS

rHC1_C2

570

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMISGDGYTDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLAYWGQGTLVIVSS

H1+H2_C1

571

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSIIRGDGSTDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_B1l0

572

EVQLVESGGGLVQPGGSLRLSCAASGF TF SNFGVNWVRQAPGX
GLEWVSMIWADGSTDYASTLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_E3

573

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SAFGVCWVRQAPGK
GLEWVSMIWADGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

84
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rHC1_H4

574

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRSDGSTDYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCARDWQHGPEGYWGQGTLVIVSS

rHC2_Al

575

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVNWVRQAPGK
GLEWVSMIRGDGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_G11

576

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSLIRSDGSTHYADSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_D8

577

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVNWVRQAPGK
GLEWVSMIRGDGYTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_A3

578

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIWADGSTHYADSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

S4-31

579

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVQWVRQAPGK
GLEWVSGIGADGSTAYASSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHSGLAYWGQGTLVIVSS

rHC36

580

EVQLVESGGGLVQPGGSLILSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSMIWADGSTHYASSLKGRFTISRDNFKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

rHC2_G3

581

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVNWVRQAPGK
GLEWVSMIRGDGFTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_C10

582

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSMIAADGSTAYADSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC14

583

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIWADGSTHYASSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPAAYWGQGTLVIVSS

rHC1_D4

584

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRGDGSTDYADTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC2_D11

585

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSIISGDGFTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC2_E11

586

EVQLVESGGGLVQPGGSLRLSCAASGF TF SDWGVHWMRQAPGK
GLEWVSTIWDDGSTYYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCARHGHHGPFVYWGQGTLVIVSS

H1+H2_E7

587

EVQLVESGGGLVQPGGSLRLSCAASXFTEF SNEFGVNWVRQAPGK
GLEWVSMIWGDGSTDYADSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_AS

588

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SVYGVNWVRQAPGK
GLEWVSMIGDEGSTDYASTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCARHWHHGAVDYWGQGTLVIVSS

H1+H2_BR9

589

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SDYGVNWVRQAPGK
GLEWVSMIWADGSTHYADSLKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

S54-19

590

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVEWVRQAPGK
GLEWVSGIWADGSTHYADTVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

S4-74

591

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIWADGSTHYADTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLAYWGQGTLVIVSS

rHC1_H2

592

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRGDGFTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

85
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rHC1_E3

593

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRADGYTSYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC34

594

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIWADGSTHYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPSAYWGQGTLVIVSS

H1+H2_F2

595

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVNWVRQAPGK
GLEWVSMIRADGSTDYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_D9

596

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRADGTTDYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVGYWGQGTLVIVSS

H1+H2_E6

597

EVQLVESGGGLVQPGGSLRLSCAASGF TF SNFGVHWVRQAPGK
GLEWVSMIWADGSTVYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_F3

598

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIGSDGSTYYADSLKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_Gl11

599

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRGDGFTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLGYWGQGTLVIVSS

H1+H2_D3

600

EVQLVESGGGLVQPGGSLRLSCAASGF TF SDEGVNWVRQAPGK
GLEWVSMIWGDGHTAYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_B12

601

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SDYGVNWVRQAPGK
GLEWVSMIWAHGATHYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_Bl1l1

602

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSLIRDDGSTDYASTLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_AS8

603

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIWGDGSTDYADSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

S4-24

604

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIWADGSTHYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

rHC1_F11

605

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSMISADGYTDYADSLKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

H1+H2_D10

606

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSMIWADGSTHYASSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC2_D6

607

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVNWVRQAPGK
GLEWVSMIGADGYTDYASTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_G4

608

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SAFGVSWVRQAPGK
GLEWVSMIWADGSTDYADSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_D11

609

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSLIRGDGSTDYASSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_E9

610

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIWADGTTYYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLAYWGQGTLVIVSS

rHC1_Al2

611

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVQWVRQAPGK
GLEWVSRISGDGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

86
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H1+H2_AZ2

612

EVQLVESGGGLVQPGGSLRLSCAASGE SF SNFGVNWVRQAPGK
GLEWVSMIWADGSTNYADTVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_B7

613

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SAYGVSWVRQAPGK
GLEWVSIISADGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_HS8

614

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRGDGSTDYADSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

rHC1_F12

615

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVNWVRQAPGK
GLEWVSMIGADGYTDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_Eb5

616

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSIIRGDGSTDYASTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_All

617

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SDYGVNWVRQAPGK
GLEWVSMIWGSGATDYADSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_D6

618

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMISADGFTDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

rHC2_G10

619

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVNWVRQAPGK
GLEWVSMIAADGFTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_H3

620

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSLIAADGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

H1+H2_F10

621

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSIIRGDGSTAYADTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_C7

622

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVNWVRQAPGK
GLEWVSMIWGDGNTGYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_A9

623

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRGDGSTDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLAYWGQGTLVIVSS

H1+H2_E5

624

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SDYGVNWVRQAPGK
GLEWVSMIWGDGSTEYADTLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC62

625

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSMIWADGSTHYASSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVGYWGQGTLVIVSS

H1+H2_F4

626

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVYWVRQAPGK
GLEWVSMIWDDGSTEYADSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC2_HS8

627

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SQLGVTWVRQAPGK
GLEWVSTISDAGSTYYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCARDWHHGRFAYWGQGTLVIVSS

rHC2_F4

628

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SGPGVNWVRQAPGK
GLEWVSSIWDDGSTYYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCARHSHDGRFDYWGQGTLVIVSS

54-50

629

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVEWVRQAPGK
GLEWVSGIWADGSTHYADTVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVGYWGQGTLVIVSS

H1+H2_F12

630

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SDYGVNWVRQAPGK
GLEWVSMIWGEGSTGYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

87
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rHC1_E®6

631

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSIIRDDGFTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_F2

632

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIGGDGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

H1+H2_G6

633

EVQLVESGGGLVQPGGSLRLSCAASGF TF SDEGVNWVRQAPGK
GLEWVSMIWADGTTDYDDSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC2_F5

634

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVNWVRQAPGK
GLEWVSGISADGSTAYDSSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_D6

635

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SSYGVSWVRQAPGK
GLEWVSLIRGDGSTYYASTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_AS

636

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNEFGVNWVRQAPGK
GLEWVSMIWGDGSTDYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_Al

637

EVQLVESGGGLVQPGGSLRLSCAASGF TF SHFGVNWVRQAPGK
GLEWVSMIWADGSTDYASSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC60

638

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSMIWADGSTHYASSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPAAYWGQGTLVIVSS

rHC1_C8

639

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVHWVRQAPGK
GLEWVSMIAGDGSTDYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVGYWGQGTLVIVSS

rHC44

640

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSMIWADGSTHYADTLKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

rHC1_G9

641

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSIIGADGATDYADSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLGYWGQGTLVIVSS

H1+H2_A6

642

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVNWVRQAPGK
GLEWVSGITGDGITAYASTLKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_G2

643

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSMISGDGFTDYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_G7

644

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SDYGVNWVRQAPGK
GLEWVSNIWGDGSTDYASSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_E10

645

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVNWVRQAPGK
GLEWVSMIRADGSTDYADSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_E2

646

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRGDGSTDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_A4

647

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SAYGVSWVRQAPGK
GLEWVSMIWRDGSTDYADSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_H3

648

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVHWVRQAPGK
GLEWVSMIWGDGSTHYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_G1

649

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVHWVRQAPGK
GLEWVSGISADGSTDYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS
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Clone

SEQ ID
NO:

VH

H1+H2_ES8

650

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SHYGVNWVRQAPGK
GLEWVSMIGGDGFTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_C9

651

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVNWVRQAPGK
GLEWVSMIRADGSTDYASSLKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_F7

652

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVQWVRQAPGK
GLEWVSVISADGFTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_F6

653

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIGADGSTDYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVGYWGQGTLVIVSS

rHC22

654

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIWADGSTDYADTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

rHC2_Gb5

655

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSLIRGDGYTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_Cl12

656

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SHYGVSWVRQAPGK
GLEWVSVIRADGVTIDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVGYWGQGTLVIVSS

rHC3

657

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSMIWADGSTHYASSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVAYWGQGTLVIVSS

rHC1_F1

658

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVQWVRQAPGK
GLEWVSRINGDGSTDYASTLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_FE11

659

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVNWVRQAPGK
GLEWVSMIRSDGFTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_BRS8

660

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNEFGVNWVRQAPGK
GLEWVSMIWVDGSTDYADSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_G1

661

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SDYGVNWVRQAPGK
GLEWVSMIWGDGSTYYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

H1+H2_BR3

662

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SHYGVSWVRQAPGK
GLEWVSMIRSDGFTDYASTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_D2

663

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMITGDGYTDYADTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLAYWGQGTLVIVSS

rHC1_E12

664

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSIIRADGLTDYADSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_B5

665

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSLIRSDGSTDYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_DI11

666

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRADGSTDYADSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPLAYWGQGTLVIVSS

H1+H2_A7

667

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SDYGVIWVRQAPGK
GLEWVSMIGGDGSTYYDSSLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

rHC1_G3

668

EVQLVESGGGLVQPGGSLRLSCAASGF TEF SNYGVNWVRQAPGK
GLEWVSMIGSDGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS
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Clone SEQ ID VH
NO:
H1+H2_D5 669 EVQLVESGGGLVQPGGSLRLSCAASGFTFSYYGVHWVRQAPGK

GLEWVSGISGEGSTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS
H1+H2_D1 670 EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRGDGSTYYASSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWVKGTLVIVSS
rHC1_E7 671 EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSIIRGDGSTDYASSLKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS
rHC1_E11 672 EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIRADGTTDYASSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS
S4-55 673 EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVTWVRQAPGK
GLEWVSMIWADGSTDYASTVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWQHGPVGYWGQGTLVIVSS
H1+H2_C10 674 EVQLVESGGGLVQPGGSLRLSCAASGFTEF SNYGVSWVRQAPGK
GLEWVSMIRGDGSTYYADTLKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS
H1+H2_G10 675 EVQLVESGGGLVQPGGSLRLSCAASGF TF SHFGVNWVRQAPGK
GLEWVSMIWADGSTSYADSVKSRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCAREWHHGPVAYWGQGTLVIVSS

Table 20 provides a list of amino acid sequences of VL regions of affinity matured fully
human TNF antibodies derived from hMAK195. Amino acid residues of individual CDRs of

each VH sequence are indicated in bold.

Table 20. List of amino acid sequences of affinity matured hMAK195 VL variants

Clone SEQ ID VL
NO:
S3_92 676 DIQMTQOSPSSLSASVGDRVTITCRASQKVSSAVAWYQQK

PGKAPKLLIYWASTRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYHTPYTFGQGTKLEIK
S3_79 677 DIOMTQSPSSLSASVGDRVTITCKASQAVSTEVAWYQQOK
PGKAPKLLIYCASTRQTGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQQSYSAPYTFGQGTKLEIK
S3_68 678 DIOMTQSPSSLSASVGDRVTIITCRASQVVSSAVAWYQQK
PGKAPKLLIYWASKRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYSTPFTFGQGTKLEIK
S3_60 679 DIOMTQSPSSLSASVGDRVTITCRASQAVSSAVAWYQQK
PGKAPKLLIYWASTRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYSTPFTFGQGTKLEIK
S4-63 680 DIOMTQSPSSLSASVGDRVTITCKASQKVSSALAWYQQK
PGKAPKLLIYWASALHSGVPSREFSGSGSGTDFTLTISSL
QPEDFATYYCQQOHYRPPFTFGQGTKLEIK
S3_5 681 DIOMTQSPSSLSASVGDRVTITCRASQGVSSAVAWYQQK
PGKAPKLLIYWASTRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYTTPEFTEFGQGTKLEIK
S3_44 682 DIOMTQSPSSLSASVGDRVTITCRASQGVSRALAWYQQK
PGKAPKLLIYWASTLHSGVPSREFSGSGSGTDFTLTISSL
QPEDFATYYCQQOHYRAPFTFGQGTKLEIK
S3_53 683 DIOMTQSPSSLSASVGDRVTITCRASQAVSSAVAWYQQK
PGKAPKLLIYWASTRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYHTPEFTFGQGTKLEIK
S3_91 684 DIOMTQSPSSLSASVGDRVTITCKASQGVSSALAWYQQK
PGKAPKLLIYWASTRHSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYRTPFTFGQGTKLEIK
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S3_59 685 DIOMTQSPSSLSASVGDRVTITCKASQGVSSALAWYQQK
PGKAPKLLIYWASTRHSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQOHYSTPYTFGQGTKLEIK
S3_47 686 DIOMTQSPSSLSASVGDRVTITCKASQWVSSAVAWYQQOK
PGKAPKLLIYWASTRQSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQOHYRIPFTFGQGTKLEIK
S3_70 687 DIOMTQSPSSLSASVGDRVTITCKASQAVSSALAWYQQK
PGKAPKLLIYWASTRHSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQOHYSTPYTFGQGTKLEIK
S3_56 688 DIOMTQSPSSLSASVGDRVTITCKASQRVSSAVAWYQQK
PGKAPKLLIYWASTLHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQOHYSTPYTFGQGTKLEIK
S3_37 689 DIOMTQSPSSLSASVGDRVTITCKASQGVSSAVAWYQQOK
PGKAPKLLIYWASTRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQOHYNTPFTFGQGTKLEIK
S3_36 690 DIOMTQSPSSLSASVGDRVTITCKASQKVSSAVAWYQQK
PGKAPKLLIYWASARHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYSTPFTFGQGTKLEIK
S3_67 691 DIOMTQSPSSLSASVGDRVTITCKASQTVXRAVAWYQQOK
PGKAPKLLIYWASTRQSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQQSYSTPFTFGQGTKLEIK
S3_40 692 DIOMTQSPSSLSASVGDRVTIITCRASQRVSSAVAWSQOQOK
PGKAPKLLIYWASTRHSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYTTPYTFGQGTKLEIK
S3_73 693 DIOMTQSPSSLSASVGDRVTITCKASQAVSSAVAWYQQOK
PGKAPKLLIYWASTRHSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYSTPFTFGQGTKLEIK
S4-50 694 DIOMTQSPSSLSASVGDRVTITCKASQLVSSAVAWYQQOK
PGKAPKLLIYWASALHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYSSPYTFGQGTKLEIK
S4-6 695 DIOMTQSPSSLSASVGDRVTITCKASQLVSSAVAWYQQOK
PGKAPKLLIYWASTRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYSTPFTFGQGTKLEIK
S3_19 696 DIOMTQSPSSLSASVGDRVTITCKASQKVSSAVAWYQQK
PGKAPKLLIYWASARHSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQOHYRSPFTFGQGTKLEIK
S3_83 697 DIOMTQSPSSLSASVGDRVTITCRASQAVSTALAWYQQK
PGKAPKLLIYSASTLOSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQOHYRSPFTFGQGTKLEIK
S3_78 698 DIOMTQSPSSLSASVGDRVTITCKASQYVGGAVAWYQQK
PGKAPKLLIYQASTLOTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHISKPFTFGQGTKLEIK
S4-19 699 DIOMTQSPSSLSASVGDRVTITCKASQLVSSAVAWYQQOK
PGKAPKLLIYWASTLHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYRTPFTFGQGTKLEIK
S3_58 700 DIOMTQSPSSLSASVGDRVTITCKASQSVNGALAWYQQK
PGKAPKLLIYRASTRQTGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQQHYSIPFTFGQGTKLEIK
S4-31 701 DIOMTQSPSSLSASVGDRVTITCRASQGVSSALAWYQQK
PGKAPKLLIYWASALHSGVPSREFSGSGSGTDFTLTISSL
QPEDFATYYCQQHYSAPFTFGQGTKLEIK
S3_31 702 DIOMTQSPSSLSASVGDRVTITCKASQAVSSSVAWYQQOK
PGKAPKLLIYGASTLOSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQOHYNEPYTFGQGTKLEIK
S3_13 703 DIOMTQSPSSLSASVGDRVTITCKASQKVSSAVAWYQQK
PGKAPKLLIYWASARHSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYRTPYTFGQGTKLEIK
S4-40 704 DIOMTQSPSSLSASVGDRVTITCRASQLVSSAVAWYQQK
PGKAPKLLIYWASTRHSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQOHYRTPFSFGQGTKLEIK
S3_26 705 DIOMTQSPSSLSASVGDRVTITCRASQAVSSAVAWYQQK
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PGKAPKLLIYWASKRQTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQOHYISPYTFGQGTKLEIK
S3_33 706 DIOMTQSPSSLSASVGDRVTITCKASQGVRSALAWYQQK
PGKAPKLLIYWASTRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQSYSAPYTFGQGTKLEIK
S3_28 707 DIOMTQSPSSLSASVGDRVTITCKASQTVSNAVAWYQQK
PGKAPKLLIYWASTRHSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYSTPFTFGQGTKLEIK
S4-74 708 DIOMTQSPSSLSASVGDRVTITCRASQLVSSAVAWYQQK
PGKAPKLLIYWASARHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYRTPFTFGQGTKLEIK
S3_84 709 DIOMTQSPSSLSASVGDRVTITCKASQPVRSAVAWYQQK
PGKAPKLLIYSASTRQTGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQQSYSIPFTFGQGTKLEIK
S4-54 710 DIOMTQSPSSLSASVGDRVTITCRASQLVSSAVAWYQQK
PGKAPKLLIYWASARHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQOHYKTPFSFGQGTKLEIK
S3_23 711 DIOMTQSPSSLSASVGDRVTITCRASQAVSSAVAWYQQK
PGKAPKLLIYWASSRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYSTPFTFGQGTKLEIK
S3_55 712 DIOMTQSPSSLSASVGDRVTITCKASQTVGRAVAWYQQK
PGKAPKLLIYWASTRQSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQQSYSTPFTFGQGTKLEIK
S4-34 713 DIOMTQSPSSLSASVGDRVTITCRASQLVSSAVAWYQQK
PGKAPKLLIYWASTRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYRTPFTFGQGTKLEIK
S3_76 714 DIOMTQSPSSLSASVGDRVTITCRASQKVSNAVAWYQQK
PGKAPKLLIYWASTRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYNSPFTFGQGTKLEIK
S4-12 715 DIOMTQSPSSLSASVGDRVTITCRASQLVSSAVAWYQQK
PGKAPKLLIYWASARHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQOHYKTPFTFGQGTKLEIK
S3_86 716 DIOMTQSPSSLSASVGDRVTITCRASQRVSSAVAWYQQK
PGKAPKLLIYWASTRHSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYTTPYTFGQGTKLEIK
S3_61 717 DIOMTQSPSSLSASVGDRVTITCKASQRVSSAVAWYQQK
PGKAPKLLIYWASNRHSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYSTPFTFGQGTKLEIK
S3_18 718 DIOMTQSPSSLSASVGDRVTITCKASQLVSSALAWYQQK
PGKAPKLLIYWASTRQSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQOHYRTPFTFGQGTKLEIK
S3_72 719 DIOMTQSPSSLSASVGDRVTITCKASQLVSSALAWYQQK
PGKAPKLLIYWASTRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYRNPFTFGQGTKLEIK
S3_41 720 DIOMTQSPSSLSASVGDRVTITCKASQAVSSALAWYQQK
PXKAPKLLIYWASSRQSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYRTPFTFGQGTKLEIK
S4-24 721 DIOMTQSPSSLSASVGDRVTITCRASQLVSSAVAWYQQK
PGKAPKLLIYWASTLHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYRTPFTFGQGTKLEIK
S4-17 722 DIOMTQSPSSLSASVGDRVTITCRASQLVSSAVAWYQQK
PGKAPKLLIYWASTRHSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYRTPFTFGQGTKLEIK
S3_90 723 DIOMTQSPSSLSASVGDRVTITCKASQPVSGAVAWYQQK
PGKAPKLLIYWASTRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQOHYRASYTFGQGTKLEIK
S3_87 724 DIOMTQSPSSLSASVGDRVTITCRASQKVSSAVAWYQQK
PGKAPKLLIYWASARHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYRTPYTFGQGTKLEIK
S3_66 725 DIOMTQSPSSLSASVGDRVTITCRASQRVSSAVAWYQQK
PGKAPKLLIYWASTRHSGVPSREFSGSGSGTDFTLTISSL

92



WO 2013/063114

PCT/US2012/061690

QPEDFATYYCQOHYTTPYTFGQGTKLEIK

S54-18

726

DIOMTQSPSSLSASVGDRVTITCRASQLVSSAVAWYQQK
PGKAPKLLIYWASTLHSGVPSREFSGSGSGTDFTLTISSL
QPEDFATYYCQQHYSTPFTFGQGTKLEIK

S3_4

727

DIOMTQSPSSLSASVGDRVTITCRASQAVSSAVAWYQQK
PGKAPKLLIYWASARHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYSSPYTFGQGTKLEIK

S3_64

728

DIOMTQSPSSLSASVGDRVTITCKASQPVSSAVAWYQQK
PGKAPKLLIYWASTLHSGVPSREFSGSGSGTDFTLTISSL
QPEDFATYYCQOHYRTPFTFGQGTKLEIK

S3_62

729

DIOMTQSPSSLSASVGDRVTITCRASQLVSSAVAWYQQK
PGKAPKLLIYWASTRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYRTPYTFGQGTNLEIK

S3_29

730

DIOMTQSPSSLSASVGDIVTITCKASQLVSSAVAWYQQOK
PGKAPKLLIYWASTRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYRTPYTFGQGTKLEIK

S3_65

731

DIOMTQSPSSLSASVGDRVTITCKASQLVSSAVAWYQQOK
PGKAPKLLIYWASMRHSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYSSPFTFGQGTKLEIK

S3_81

732

DIOMTQSPSSLSASVGDRVTITCKASQTVSSAVAWYQQOK
PGKAPKLLIYWASTRHSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQOHYRAPYTFGQGTKLEIK

S3_39

733

DIOMTQSPSSLSASVGDRVTITCKASQRVSSALAWYQQK
PGKAPKLLIYWASTRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYSTPFTFGQGTKLEIK

S3_49

734

DIOMTQSPSSLSASVGDRVTITCRASQLVSNAVAWYQQK
PGKAPKLLIYWASTRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYSSPFTFGQGTKLEIK

S3_85

735

DIQMTQSPSSLSASVGDRVTITCRASQLVSSAVAWYQQOK
PGKAPKLLIYWASARHSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYSTPFTFGQGTKLEIK

S53_82

736

DIOMTQSPSSLSASVGDRVTITCKASQLVSSAVAWYQQOK
PGKAPKLLIYWASTRHSGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQOHYTTPFTFGQGTKLEIK

S3_93

737

DIOMTQSPSSLSASVGDRVTITCKASQRVSSAVAWYQQK
PGKAPKLLIYWASTRHTGVPSRESGSGSGTDFTLTISSL
QPEDFATYYCQQHYSTPFTFGQGTKLEIK

Table 21. Amino acid residues observed in affinity matured hMAK-195,

hMAK195 Heavy chain variable region (SEQ ID NO: 1075)

hMAK195VH

EVQLVESGGGLVQPGGSLRLSCAASGFTEF SDYGVNWVRQAPGKGLEWVSMIWGDGS

D
A

H

NES T I
HLN S A%
YS H L
IR O R
Y K

S

RAG T

GSE F

SDA A

AEV Y

LVG W

NY
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VSS
ADSV G

YDSTLKSREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAREWHHGPVAYWGQOGTLVT

HSQQRTLDS
QLRPASGVF
LCLLVQDGC
YRYNWAETN
DFPYEKW P
NDARS R I
TYVTIP P H
PPDDI A
AICA I
SG C

R

hMAK195 Light chain variable region (SEQ ID NO:

1076)

hMAK195VL

DIOMTQSPSSLSASVGDRVIITCKASQAVSSAVAWYQQOKPGKAPKLLIYWASTRHT

G
R S RRPL S SLOS
VvV TNT R IT
G IGG L LA
D NCV C KE
T CTS Q AF
P KIR G R
VPSRESGSGSGTIDFTILTISSLOPEDFATYYCQQHYSTPFTEFGQGTKLEIK
SNRSTY
FGPR
DTML
GIIQ
HCAA
S

The tables below provide a list of humanized MAK-195 antibodies that were converted

into IgG proteins for characterization.

Table 22. VH sequences of IgG converted clones

Protein SEQ ID NO: Sequence
region
123456789012345678901234567890
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
A8 738 NYGVNWVRQAPGKGLEWVSMIAADGFTDYA
VH SSVKGRFTISRDNSKNTLYLQMNSLRAEDT
AVYYCAREWHHGPVAYWGQGTLVTVSS
A8 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVN
NO.: 738
A8 Residues 50-
CDR-H2 65 of SEQ ID MIAADGFTDYASSVKG
VH
NO.: 738
A8 Residues 98 -
VH CDR-H3 106 of SEQ ID EWHHGPVAY
NO.: 738
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
B5 739 NYGVSWVRQAPGKGLEWVSLIRGDGSTDYA
VH SSLKGRFTISRDNSKNTLYLQMNSLRAEDT
AVYYCAREWHHGPVAYWGQGTLVTVSS
B5 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVS
NO.: 739
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Protein SEQ ID NO: Sequence
region
123456789012345678901234567890
B5 Residues 50-
v | CDR-H2 65 of SEQ ID LIRGDGSTDYASSLKG
NO.: 739
B5 Residues 98 -
v | CPR-H3 106 of SEQ ID EWHHGPVAY
NO.: 739
EVQLVESGGGLVQPGGSLRLSCAASGETFES
rHC44 240 NYGVSWVRQAPGKGLEWVSMIWADGSTHYA
VH DTLKSRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVIVSS
Residues 31-
rHCé; CDR-H1 35 of SEQ ID NYGVS
NO.: 740
rHC44 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYADTLKS
VH
NO.: 740
Residues 98 -
rHCé; CDR-H3 106 of SEQ ID EWQHGPVAY
NO.: 740
EVQLVESGGGLVQPGGSLRLSCAASGETFES
rHC22 741 NYGVTWVRQAPGKGLEWVSMIWADGSTDYA
VH DTVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVIVSS
Residues 31-
rHcsﬁ CDR-H1 35 of SEQ ID NYGVT
NO.: 741
rHC22 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTDYADTVKG
VH
NO.: 741
Residues 98 -
rHcsﬁ CDR-H3 106 of SEQ ID EWQHGPVAY
NO.: 741
EVQLVESGGGLVQPGGSLRLSCAASGETFES
rHC81 742 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH DSVKSRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPLAYWGQGTLVTIVSS
Residues 31-
rHCg; CDR-H1 35 of SEQ ID NYGVT
NO.: 742
rHC81 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYADSVKS
VH
NO.: 742
Residues 98 -
rHCg; CDR-H3 106 of SEQ ID EWQHGPLAY
NO.: 742
EVQLVESGGGLVQPGGSLRLSCAASGETFES
rHC18 743 NYGVTWVRQAPGKGLEWVSMIWSDGSTDYA
VH SSVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVIVSS
Residues 31-
rHCég CDR-H1 35 of SEQ ID NYGVT
NO.: 743
rHC18 Residues 50-
CDR-H2 65 of SEQ ID MIWSDGSTDYASSVKG
VH NO.: 743
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Protein SEQ ID NO: Sequence
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Residues 98 -
rHCég CDR-H3 106 of SEQ ID EWQHGPVAY
NO.: 743
EVOLVESGGGLVOPGGSLRLSCAASGETES
rHC14 244 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH SSLKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPAAYWGQGTLVTVSS
Residues 31-
rHCé; CDR-H1 35 of SEQ ID NYGVT
NO.: 744
rHC14 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSLKG
VH
NO.: 744
Residues 98 -
rHCé; CDR-H3 106 of SEQ ID EWQHGPAAY
NO.: 744
EVOLVESGGGLVOPGGSLRLSCAASGETES
rHC3 245 NYGVSWVRQAPGKGLEWVSMIWADGSTHYA
VH SSLKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTVSS
Residues 31-
rﬂsz CDR-H1 35 of SEQ ID NYGVS
NO.: 745
rHC3 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSLKG
VH
NO.: 745
FHC3 Residues 98 -
vi | COR-H3 106 of SEQ ID EWQHGPVAY
NO.: 745
EVOLVESGGGLVOPGGSLRLSCAASGETES
rHC19 246 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH SSVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPAAYWGQGTLVTVSS
Residues 31-
rHCéZ CDR-H1 35 of SEQ ID NYGVT
NO.: 746
rHC19 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH
NO.: 746
Residues 98 -
rHCéZ CDR-H3 106 of SEQ ID EWQHGPAAY
NO.: 746
EVOLVESGGGLVOPGGSLRLSCAASGETES
rHC34 247 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH SSVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGP SAYWGQGTLVTVSS
Residues 31-
rHCi; CDR-H1 35 of SEQ ID NYGVT
NO.: 747
rHC34 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH
NO.: 747
Residues 98 -
rHCi; CDR-H3 106 of SEQ ID EWQHGP SAY
NO.: 747
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EVQLVESGGGLVQPGGSLRLSCAASGFETFES
rHC83 748 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH SSVKGRFTISRDNSKNTLYLQMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
Residues 31-
rHcsfl CDR-H1 35 of SEQ ID NYGVT
NO.: 748
rHC83 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH
NO.: 748
Residues 98 -
rHCgfl CDR-H3 106 of SEQ ID EWQHGPVAY
NO.: 748
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
S4-19 749 NYGVEWVRQAPGKGLEWVSGIWADGSTHYA
VH DTVKSRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
S4-19 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVE
NO.: 749
S4-19 Residues 50-
CDR-H2 65 of SEQ ID GIWADGSTHYADTVKS
VH
NO.: 749
S4-19 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVAY
NO.: 749
EVQLVESGGGLVQPGGSLRLSCAASGFTFES
S$4-50 750 NYGVEWVRQAPGKGLEWVSGIWADGSTHYA
VH DTVKSRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVGYWGQGTLVTIVSS
S4-50 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVE
NO.: 750
S4-50 Residues 50-
CDR-H2 65 of SEQ ID GIWADGSTHYADTVKS
VH
NO.: 750
S4-50 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVGY
NO.: 750
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
S4-63 751 NYGVEWVRQAPGKGLEWVSGIWADGSTHYA
VH DTVKSRFTISRDNSKNTLYLQOMNSLRAEDT
AVYYCAREWQHGPVGYWGQGTLVTIVSS
S4-63 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVE
NO.: 751
S4-63 Residues 50-
CDR-H2 65 of SEQ ID GIWADGSTHYADTVKS
VH
NO.: 751
S4-63 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVGY
NO.: 751
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
S$4-55 752 NYGVTWVRQAPGKGLEWVSMIWADGSTDYA
VH STVKGRFTISRDNSKNTLYLQMNSLRAEDT
AVYYCAREWQHGPVGYWGQGTLVTIVSS
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S4-55 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO.: 752
S4-55 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTDYASTVKG
VH
NO.: 752
S4-55 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVGY
NO.: 752
EVQLVESGGGLVQPGGSLRLSCAASGETES
S4-6 753 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH SSVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVIVSS
S4-6 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO.: 753
S4-6 Residues 50-
VH CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
NO.: 753
S4-6 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVAY
NO.: 753
EVQLVESGGGLVQPGGSLRLSCAASGETES
S4-18 754 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH DSVKSRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPLAYWGQGTLVTIVSS
S4-18 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO.: 754
S4-18 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYADSVKS
VH
NO.: 754
S4-18 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPLAY
NO.: 754
EVQLVESGGGLVQPGGSLRLSCAASGETES
S4-31 755 NYGVOQWVRQAPGKGLEWVSGIGADGSTAYA
VH SSLKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHSGLAYWGQGTLVIVSS
S4-31 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVQ
NO.: 755
S4-31 Residues 50-
VH CDR-H2 65 of SEQ ID GIGADGSTAYASSLKG
NO.: 755
S4-31 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHSGLAY
NO.: 755
EVQLVESGGGLVQPGGSLRLSCAASGETES
S4-34 756 NYGVSWVRQAPGKGLEWVSMIWADGSTHYA
VH DTVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPLAYWGQGTLVTIVSS
S4-34 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVS
NO.: 756
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S4-34 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYADTVKG
VH
NO.: 756
S4-34 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPLAY
NO.: 756
EVQLVESGGGLVQPGGSLRLSCAASGETES
S4-74 757 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH DTVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPLAYWGQGTLVIVSS
S4-74 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO.: 757
S4-74 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYADTVKG
VH
NO.: 757
S4-74 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPLAY
NO.: 757
EVQLVESGGGLVQPGGSLRLSCAASGETES
S4-12 758 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH SSVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVIVSS
S4-12 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO.: 758
S4-12 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH
NO.: 758
S4-12 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVAY
NO.: 758
EVQLVESGGGLVQPGGSLRLSCAASGETES
S4-54 759 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH SSVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVIVSS
S4-54 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO.: 759
S4-54 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH
NO.: 759
S4-54 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVAY
NO.: 759
EVQLVESGGGLVQPGGSLRLSCAASGETES
S4-17 760 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH SSVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVIVSS
S4-17 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO.: 760
S4-17 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH NO.: 760
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S4-17 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVAY
NO.: 760
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
S4-40 761 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH SSVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
S4-40 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO.: 761
S4-40 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH
NO.: 761
S4-40 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVAY
NO.: 761
EVQLVESGGGLVQPGGSLRLSCAASGFETFES
S4-24 762 NYGVTWVRQAPGKGLEWVSMIWADGSTHYA
VH SSVKGRFTISRDNSKNTLYLOMNSLRAEDT
AVYYCAREWQHGPVAYWGQGTLVTIVSS
S4-24 Residues 31-
VH CDR-H1 35 of SEQ ID NYGVT
NO.: 762
S4-24 Residues 50-
CDR-H2 65 of SEQ ID MIWADGSTHYASSVKG
VH
NO.: 762
S4-24 Residues 98 -
VH CDR-H3 106 of SEQ ID EWQHGPVAY
NO.: 762

Table 23. VL sequences of IgG converted clones

Protein SEQ ID NO: Sequence
region
123456789012345678901234567890
hMAK195 DIQMTQSPSSLSASVGDRVTITCKASQAVS
VL.1 763 SAVAWYQQKPGKAPKLLIYWASTRHTGVPS
VL RFESGSGSGTDFTLTISSLOPEDFATYYCQQ
HYSTPFTFGQGTKLEIKR
hMAK195 Residues 24-
VL.1l | CDR-L1 34 of SEQ ID KASQAVSSAVA
VL NO.: 763
hMAK195 Residues 50-
VL.l | CDR-L2 56 of SEQ ID WASTRHT
VL NO.: 763
hMAK195 Residues 89 -
VL.l | CDR-L3 97 of SEQ ID QOOHYSTPFT
VL NO.: 763
DIQMTQSPSSLSASVGDRVTITCRASQLVS
S4-24 764 SAVAWYQQKPGKAPKLLIYWASTLHTGVPS
VL RFESGSGSGTDFTLTISSLOPEDFATYYCQQ
HYRTPFTFGQGTKLEIKR
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S4-24 Residues 24-
VL CDR-L1 34 of SEQ ID RASQLVSSAVA
NO.: 764
S4-24 Residues 50-
VL CDR-12 56 of SEQ ID WASTLHT
NO.: 764
S4-24 Residues 89 -
VL CDR-L3 97 of SEQ ID QQOHYRTPFT
NO.: 764
DIOMTQSPSSLSASVGDRVTIITCRASQLVS
S4-40 765 SAVAWYQOKPGKAPKLLIYWASTRHSGVPS
VL RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYRTPFSFGQGTKLEIKR
S4-40 Residues 24-
VL CDR-L1 34 of SEQ ID RASQLVSSAVA
NO.: 765
S4-40 Residues 50-
VL CDR-L2 56 of SEQ ID WASTRHS
NO.: 765
S4-40 Residues 89 -
y1, | CDR-L3 97 of SEQ ID QQOHYRTPFS
NO.: 765
DIOMTQSPSSLSASVGDRVTIITCRASQLVS
S4-17 766 SAVAWYQOKPGKAPKLLIYWASTRHSGVPS
VL RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYRTPFTFGQGTKLEIKR
S4-17 Residues 24-
VL CDR-L1 34 of SEQ ID RASQLVSSAVA
NO.: 766
S4-17 Residues 50-
VL CDR-L2 56 of SEQ ID WASTRHS
NO.: 766
S4-17 Residues 89 -
VL CDR-L3 97 of SEQ ID QQOHYRTPFT
NO.: 766
DIOMTQSPSSLSASVGDRVTIITCRASQLVS
S4-54 767 SAVAWYQOKPGKAPKLLIYWASARHTGVPS
VL RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYKTPFSFGQGTKLEIKR
S4-54 Residues 24-
VL CDR-L1 34 of SEQ ID RASQLVSSAVA
NO.: 767
S4-54 Residues 50-
VL CDR-12 56 of SEQ ID WASARHT
NO.: 767
S4-54 Residues 89 -
v1, | CDR-L3 97 of SEQ ID QQOHYKTPFS
NO.: 767
DIOMTQSPSSLSASVGDRVTIITCRASQLVS
S4-12 768 SAVAWYQOKPGKAPKLLIYWASARHTGVPS
VL RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYKTPFTFGQGTKLEIKR
S4-12 Residues 24-
VL CDR-L1 34 of SEQ ID RASQLVSSAVA
NO.: 768
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S4-12 Residues 50-
VL CDR-12 56 of SEQ ID WASARHT
NO.: 768
S4-12 Residues 89 -
VL CDR-L3 97 of SEQ ID QQOHYKTPFT
NO.: 768
DIOMTQSPSSLSASVGDRVTIITCRASQLVS
S4-74 769 SAVAWYQOKPGKAPKLLIYWASARHTGVPS
VL RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYRTPFTFGQGTKLEIKR
S4-74 Residues 24-
VL CDR-L1 34 of SEQ ID RASQLVSSAVA
NO.: 769
S4-74 Residues 50-
VL CDR-12 56 of SEQ ID WASARHT
NO.: 769
S4-74 Residues 89 -
VL CDR-L3 97 of SEQ ID QQOHYRTPFT
NO.: 769
DIOMTQSPSSLSASVGDRVTIITCRASQLVS
S4-34 770 SAVAWYQOKPGKAPKLLIYWASTRHTGVPS
VL RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYRTPFTFGQGTKLEIKR
S4-34 Residues 24-
VL CDR-L1 34 of SEQ ID RASQLVSSAVA
NO.: 770
S4-34 Residues 50-
VL CDR-12 56 of SEQ ID WASTRHT
NO.: 770
S4-34 Residues 89 -
VL CDR-L3 97 of SEQ ID QQOHYRTPFT
NO.: 770
DIOMTQSPSSLSASVGDRVTIITCRASQGVS
S4-31 771 SALAWYQOKPGKAPKLLIYWASALHSGVPS
VL RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYSAPFTFGQGTKLEIKR
S4-31 Residues 24-
VL CDR-L1 34 of SEQ ID RASQGVSSALA
NO.: 771
S4-31 Residues 50-
VL CDR-12 56 of SEQ ID WASALHS
NO.: 771
S4-31 Residues 89 -
VL CDR-L3 97 of SEQ ID QQHYSAPFT
NO.: 771
DIOMTQSPSSLSASVGDRVTIITCRASQLVS
S4-18 772 SAVAWYQOKPGKAPKLLIYWASTLHSGVPS
VL RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYSTPFTFGQGTKLEIKR
S4-18 Residues 24-
VL CDR-L1 34 of SEQ ID RASQLVSSAVA
NO.: 772
S4-18 Residues 50-
VL CDR-L2 56 of SEQ ID WASTLHS
NO.: 772
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S4-18 Residues 89 -
VL CDR-L3 97 of SEQ ID QQHYSTPFT
NO.: 772
DIOMTQSPSSLSASVGDRVTIITCKASQLVS
S4-6 773 SAVAWYQOKPGKAPKLLIYWASTRHTGVPS
VL RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYSTPFTFGQGTKLEIKR
S4-6 Residues 24-
VL CDR-L1 34 of SEQ ID KASQLVSSAVA
NO.: 773
S4-6 Residues 50-
VL CDR-12 56 of SEQ ID WASTRHT
NO.: 773
S4-6 Residues 89 -
VL CDR-L3 97 of SEQ ID QQHYSTPFT
NO.: 773
DIOMTQSPSSLSASVGDRVTIITCKASQLVS
S4-55 774 SAVAWYQQOKPGKAPKLLIYWASTLHTGVPS
VL RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYRTPFTFGQGTKLEIKR
S4-55 Residues 24-
VL CDR-L1 34 of SEQ ID KASQLVSSAVA
NO.: 774
S4-55 Residues 50-
VL CDR-12 56 of SEQ ID WASTLHT
NO.: 774
S4-55 Residues 89 -
VL CDR-L3 97 of SEQ ID QQOHYRTPFT
NO.: 774
DIOMTQSPSSLSASVGDRVTIITCKASQKVS
S4-63 775 SALAWYQOKPGKAPKLLIYWASALHSGVPS
VL RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYRPPFTFGQGTKLEIKR
S4-63 Residues 24-
VL CDR-L1 34 of SEQ ID KASQKVSSALA
NO.: 775
S4-63 Residues 50-
VL CDR-12 56 of SEQ ID WASALHS
NO.: 775
S4-63 Residues 89 -
v1, | CDR-L3 97 of SEQ ID QQHYRPPFT
NO.: 775
DIOMTQSPSSLSASVGDRVTIITCKASQLVS
S4-50 776 SAVAWYQOKPGKAPKLLIYWASALHTGVPS
VL RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYSSPYTFGQGTKLEIKR
S4-50 Residues 24-
VL CDR-L1 34 of SEQ ID KASQLVSSAVA
NO.: 776
S4-50 Residues 50-
VL CDR-12 56 of SEQ ID WASALHT
NO.: 776
S4-50 Residues 89 -
VL CDR-L3 97 of SEQ ID QQHYSSPYT
NO.: 776
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DIOMTQSPSSLSASVGDRVTIITCKASQLVS
S4-19 777 SAVAWYQQOKPGKAPKLLIYWASTLHTGVPS
VL RESGSGSGIDFTLTISSLOPEDFATYYCQQ
HYRTPFTFGOGTKLEIKR
S4-19 Residues 24-
VL CDR-L1 34 of SEQ ID KASQLVSSAVA
NO.: 777
S4-19 Residues 50-
VL CDR-12 56 of SEQ ID WASTLHT
NO.: 777
S4-19 Residues 89 -
VL CDR-L3 97 of SEQ ID QQOHYRTPFT
NO.: 777

Table 24. Heavy and light chain pairs of hMAK195 affinity matured clones

Clone HC LC Protein name
name

A8 hMAK195-A8 hMAK195 VL.1 hMAK195-AM11
B5 hMAK195-B5 hMAK195 VL.1 hMAK195-AM13
rHC3 hMAKI195 rHC3 hMAK195 VL.1 hMAK195-AM14
rHC18 hMAK195 rHC18 hMAK195 VL.1 hMAK195-AM15
rHC19 hMAKI195 rHC19 hMAK195 VL.1 hMAK195-AM16
rHC22 hMAK195 rHC22 hMAK195 VL.1 hMAK195-AM17
rHC34 hMAK195 rHC34 hMAK195 VL.1 hMAK195-AM18
rHC60 hMAK195 rHC60 hMAK195 VL.1 hMAK195-AM19
S4-6 hMAK195 S4-6 hMAK195 S4-6 hMAK195-AM20
S4-12 hMAK195 S4-12 hMAK195 S4-12 hMAK195-AM21
S4-17 hMAKI195 S4-17 hMAKI195 S4-17 hMAK195-AM?22
S4-18 hMAKI195 S4-18 hMAKI195 S4-18 hMAK195-AM?23
S4-19 hMAKI195 S4-19 hMAK195 S4-19 hMAK195-AM24
S4-24 hMAK195 S4-24 hMAK195 S4-24 hMAK195-AM25
S4-34 hMAK195 S4-34 hMAK195 S4-34 hMAK195-AM26

2.1 TNF enzyme-linked immunosorbent assay result

Table 25
IgG Name EC50 in h'TNFa ELISA (nM)

hMAK195-AM11 0.2

hMAK195-AM13 0.2

hMAK195-AM14 0.051
hMAK195-AM15 0.052
hMAK195-AM16 0.056
hMAK195-AM17 0.056
hMAK195-AM18 0.052
hMAK195-AM19 0.057
hMAK195-AM20 0.043
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hMAK195-AM21 0.042
hMAK195-AM22 0.052
hMAK195-AM23 0.055
hMAK195-AM?24 0.053
hMAK195-AM25 0.052
hMAK195-AM26 0.061

2.2 TNF neutralization potency of TNF antibodies by L.929 bioassay
Table 26

hu TNF neutralization IC50 rhesus TNF neutralization
IgG Name (nM) IC50 (nM)

hMAKI195-AM11 0.259 >25
hMAKI195-AM13 1.218 4.64
hMAKI195-AM14 0.0401 4.61
hMAKI195-AM15 0.036 >150
hMAK195-AM16 0.0105 0.803
hMAK195-AM17 0.0031 >25
hMAKI195-AM18 0.0145 0.4412
hMAK195-AM19 0.0126 1.206
hMAK195-AM20 0.0037 0.596
hMAKI195-AM21 0.009 0.09
hMAKI195-AM?22 0.00345 0.2705
hMAKI195-AM?23 0.0468 2.627
hMAKI195-AM24 0.015 0.557
hMAKI195-AM?25 0.0114 0.262
hMAK195-AM26 0.0061 0.2495

Example 3: Affinity maturation of a humanized anti-human TNF antibody hMAK-199

The mouse anti-human TNF antibody MAK-199 was humanized and affinity-matured to
generate a panel of humanized MAK195 variants that have improved affinity and binding
kinetics against both human and cyno TNF. Several libraries were made according to
specifications below:

Three HC libraries were made after the V2I back-mutation was first introduced and confirmed
that it did not impact scFv affinity to TNF.

H1+H2 (DDK) library:

- Limited mutagenesis at 7 residues (T30, N31, N35, T52a, T54, E56, T58)
- Germline toggle: M34I and F63L.

H1+H2 (QKQ) library:

- Limited mutagenesis at 7 residues (T30, N31, N35, T52a, T54, E56, T58)
- Germline toggle: M34I and F63L.

- Germline back-mutations: D61Q, D62K, K64Q, F67V, F6OM, L.71T

H3 library:

- Limited mutagenesis at 12 residues 95-100, 100a-100f
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- Germline toggle: FO1Y

LC library: library

- Limited mutagenesis at 11 residues 28, 30-32, 50, 53, 91-94, 96

- Germline toggles: TS1A, Y71F, F87Y, and T43A/V44P (these two co-evolve)

Recombined libraries:

VH libraries will be recombined with and without VL library after library diversity is reduced
after at least 3 rounds of selection.

All four libraries were selected separately for the ability to bind human or cynomolgus
monkey TNF in the presence of decreasing concentrations of biotinylated human or cynomolgus
monkey TNF antigens. All mutated CDR sequences recovered from library selections were
recombined into additional libraries and the recombined libraries were subjected to more
stringent selection conditions before individual antibodies are identified.

Table 27 provides a list of amino acid sequences of VH of the hMAK-199 antibody
which were subjected to the affinity maturation selection protocol. Amino acid residues of

individual CDRs of each VH sequence are indicated in bold.

Table 27. List of amino acid sequences of affinity matured hMAK199 VH variants

Clone SEQ ID VH
NO:
J644M251-10VH 778 EVQLVQSGAEVKKPGASVKVSCKASGYTFNDYGITWVRQ

APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-11VH 779 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-12VH 780 EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGISWVRO
APGQGLEWMGWINTYTGEPHYAQGLTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-13VH 781 EVQLVQOSGAEVKKPGASVKVSCKASGYTEFDNYGIQWVRO
APGQGLEWMGWINTYTGAPSYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M251-14VH 782 EVQLVQOSGAEVKKPGASVKVSCKASGYTFTDYGINWVRO
APGQGLEWMGWINTYTGKPSYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-15VH 783 EVQLVQOSGAEVKKPGASVKVSCKASGYTEF SNYGMNWVRO
APGQGLEWMGWINTYTGESTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-16VH 784 EVQLVQOSGAEVKKPGASVKVSCKASGYTFKNYGMTWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVIDYAMDYWGQG
TTVIVSS
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Clone

SEQ ID
NO:

VH

J644M2S1-17VH

785

EVQLVQOSGAEVKKPGASVKVSCKASGYAFTDYGINWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-18VH

786

EVQLVQOSGAEVKKPGASVKVSCKASGYTENNYGINWVRO
APGQGLEWMGWINTYTGEPAYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-1VH

787

EVQLVQOSGAEVKKPGASVKVSCKASGYTFRNYGINWVRO
APGQGLEWMGWINTYTGQPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-22VH

788

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTDYGINWVRO
APGQGLEWMGWINTYTGEPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-23VH

789

EVQLVQOSGAEVKKPGASVKVSCKASGYTFKNYGIIWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S51-24VH

790

EVQLVQOSGAEVKKPGASVKVSCKASGYTEFSNYGINWVRO
APGQGLEWMGWINTYTGVPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-25VH

791

EVQLVQOSGAEVKKPGASVKVSCKASGYTENNYGINWVRO
APGQGLEWMGWINTYTGKPSYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-27VH

792

EVQLVQOSGAEVKKPGASVKVSCKASGYTFKNYGINWVRO
APGQGLEWMGWINTYTGKPTYAQGLTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVIDYAMDYWGQG
TTVIVSS

J644M2S1-28VH

793

EVQLVQOSGAEVKKPGASVKVSCKASGYTFRNYGINWVRO
APGQGLEWMGWINTYTGKPSYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-2VH

794

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGIXWVRO
APGQGLEWMGWINTYXGKPTYAQGFTGRVIMTITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-31VH

795

EVQLVQOSGAEVKKPGASVKVSCKASGYTENNYGINWVRO
APGQGLEWMGWINTYTGEPHYAQGLTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-33VH

796

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTHYGINWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S51-34VH

797

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTHYGINWVRO
APGQGLEWMGWINTYTGQPTYAQGLTGRVIMITDTISTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-35VH

798

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGITWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-36VH

799

EVQLVQOSGAEVKKPGASVKVSCKASGYTEFGNYGINWVRO
APGQGLEWMGWINTYTGKPSYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

107




WO 2013/063114

PCT/US2012/061690

Clone

SEQ ID
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VH

J644M2S1-37VH

800

EVQLVQOSGAEVKKPGASVKVSCKASGYTEFSNYGINWVRO
APGQGLEWMGWINTYTGRPTYAQGFTGRVIMTITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-38VH

801

EVQLVQOSGAEVKKPGASVKVSCKASGYTFKNYGINWVRO
APGQGLEWMGWINTYTGEPHYAQGFTGRVIMTITDTSTST
AYIELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-3VH

802

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGINWVRO
APGQGLEWMGWINTYTGEPSYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M251-40VH

803

EVQLVQOSGAEVKKPGASVKVSCKASGYTEF SNYGMNWVRO
APGQGLEWMGWINTYTGEPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S51-41VH

804

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGIGWVRO
APGQGLEWMGWINTYTGKPSYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M251-43VH

805

EVQLVQOSGAEVKKPGASVKVSCKASGYTENNYGINWVRO
APGQGLEWMGWINTYTGVPSYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M251-44VH

806

EVQLVQOSGAEVKKPGASVKVSCKASGYTEFSNYGIAWVRO
APGQGLEWMGWINTYTGVPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S51-45VH

807

EVQLVQOSGAEVKKPGASVKVSCKASGYTENNYGINWVRO
APGQGLEWMGWINTYTGVPHYAQGFTGRVIMTITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVIDYAMDYWGQG
TTVIVSS

J644M2S1-46VH

808

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGIXWVRO
APGQGLEWMGWINTYTGEPXYAQGFTGRVIMTITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M251-47VH

809

EVQLVQOSGAEVKKPGASVKVSCKASGYTENNYGINWVRO
APGQGLEWMGWINTYTGVPTYAQGLTGRVIMITDTISTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M251-48VH

810

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGINWVRO
APGQGLEWMGWINTYTGQPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-4VH

811

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTDYGITWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-50VH

812

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGINWVRO
APGQGLEWMGWINTYTGVPQYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-51VH

813

EVQLVQOSGAEVKKPGASVKVSCKASGYTFONYGINWVRO
APGQGLEWMGWINTYTGVPTYAQGLTGRVIMITDTISTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-53VH

814

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTQYGINWVRO
APGQGLEWMGWINTYTGDPHYAQGFTGRVIMTITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS
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J644M2S51-54VH

815

EVQLVQOSGAEVKKPGASVKVSCKASGYTEFSNYGINWVRO
APGQGLEWMGWINTYTGLPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-55VH

816

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYNGKPMYAQGFTGRVIMTITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-56VH

817

EVQLVQOSGAEVKKPGASVKVSCKASGYTFRNYGITWVRO
APGQGLEWMGWINTYTGEPAYAQGLTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-59VH

818

EVQLVQOSGAEVKKPGASVKVSCKASGYTENHYGINWVRO
APGQGLEWMGWINTYTGRPTYAQGFTGRVIMTITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-5VH

819

EVQLVQOSGAEVKKPGASVKVSCKASGYTEFSNYGINWVRO
APGQGLEWMGWINTYTGKPTYAQGLTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S51-60VH

820

EVQLVQOSGAEVKKPGASVKVSCKASGYTENNYGINWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-64VH

821

EVQLVQOSGAEVKKPGASVKVSCKASGYTFDNYGINWVRO
APGQGLEWMGWINTYTGVPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-65VH

822

EVQLVQOSGAEVKKPGASVKVSCKASGYTENDYGIIWVRO
APGQGLEWMGWINTYTGKPSYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVIDYAMDYWGQG
TTVIVSS

J644M2S1-66VH

823

EVQLVQOSGAEVKKPGASVKVSCKASGYTEFSNYGINWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-67VH

824

EVQLVQOSGAEVKKPGASVKVSCKASGYTFANYGMNWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-68VH

825

EVQLVQOSGAEVKKPGASVKVSCKASGYTENNYGINWVRO
APGQGLEWMGWINTYTGEPSYAQGLTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-6VH

826

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGINWVRO
APGQGLEWMGWINTYTGVPTYAQGLTGRVIMITDTISTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-71VH

827

EVQLVQOSGAEVKKPGASVKVSCKASGYTFDHYGMNWVRO
APGQGLEWMGWINTYTGKPTYAQGLTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-72VH

828

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGIGWVRO
APGQGLEWMGWINTYTGKPSYAQGLTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-73VH

829

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS
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J644M2S51-74VH

830

EVQLVQOSGAEVKKPGASVKVSCKASGYTENNYGMNWVRO
APGQGLEWMGWINTYTGKPTYAQGLTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-75VH

831

EVQLVQOSGAEVKKPGASVKVSCKASGYTFDNYGMNWVRO
APGQGLEWMGWINTYTGVPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-76VH

832

EVQLVQOSGAEVKKPGASVKVSCKASGYTENSYGINWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-77VH

833

EVQLVQOSGAEVKKPGASVKVSCKASGYTEFSNYGITWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S51-79VH

834

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGINWVRO
APGQGLEWMGWINTYNGQPTYAQGFTGRVIMTITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-7VH

835

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGIIWVRO
APGQGLEWMGWINTYTGEPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-81VH

836

EVQLVQOSGAEVKKPGASVKVSCKASGYTFANYGINWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-82VH

837

EVQLVQOSGAEVKKPGASVKVSCKASGYTEFSDYGIQWVRO
APGQGLEWMGWINTYTGRPTYAQGFTGRVIMTITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVIDYAMDYWGQG
TTVIVSS

J644M2S51-83VH

838

EVQLVQOSGAEVKKPGASVKVSCKASGYTEFSNYGISWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M251-84VH

839

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGIQWVRO
APGQGLEWMGWINTYTGVPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-85VH

840

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGINWVRO
APGQGLEWMGWINTYTGVPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-87VH

841

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGINWVRO
APGQGLEWMGWINTYSGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-88VH

842

EVQLVQOSGAEVKKPGASVKVSCKASGYTEFSNYGINWVRO
APGQGLEWMGWINTYTGQPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-8VH

843

EVQLVQOSGAEVKKPGASVKVSCKASGYTFPNYGINWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M251-90VH

844

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGINWVRO
APGQGLEWMGWINTYTGKTNYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS
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J644M2S51-91VH

845

EVQLVQOSGAEVKKPGASVKVSCKASGYTENNYGINWVRO
APGQGLEWMGWINTYTGEPNYAQGFTGRVIMTITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-92VH

846

EVQLVQOSGAEVKKPGASVKVSCKASGYTEFSNYGITWVRO
APGQGLEWMGWINTYTGEPHYAQGLTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S51-93VH

847

EVQLVQOSGAEVKKPGASVKVSCKASGYTFKNYGINWVRO
APGQGLEWMGWINTYTGQPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M251-94VH

848

EVQLVQOSGAEVKKPGASVKVSCKASGYTENNYGINWVRO
APGQGLEWMGWINTYTGIPTYAQGFTGRVIMITDTISTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-95VH

849

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTDYGINWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M251-96VH

850

EVQLVQOSGAEVKKPGASVKVSCKASGYTEFSNYGINWVRO
APGQGLEWMGWINTYSGVPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J644M2S1-9VH

851

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTDYGINWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M2-11VH

852

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFWRTVVGTDNAMDYWGQOG
TTVIVSS

J647M2-12VH

853

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKYSTTVVVIDYAMDYWGQG
TTVIVSS

J647M2-13VH

854

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTIDSAMDYWGQG
TTVIVSS

J647M2-15VH

855

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKFMTTMAVTDFAMDYWGQOG
TTVIVSS

J647M2-16VH

856

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKLLTTVVATDNAMDYWGQOG
TTVIVSS

J647M2-17VH

857

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFLTTVIVTDNAMDYWGQOG
TTVIVSS

J647M2-19VH

858

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKFFTPVVVTDNAMDYWGQOG
TTVIVSS

J647M2-1VH

859

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKLMTTVVVTDHAMDYWGQOG
TTVIVSS
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Clone SEQ ID VH
NO:
J647M2-20VH 860 EVQLVQSGAEVKKPGASVKVSCKASGYTFTNYGMNWVRQ

APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKYLTTVVVIDSAMDYWGQG
TTVIVSS

J647M2-21VH 861 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFRSSVAVIDNAMDYWGQG
TTVIVSS

J647M2-22VH 862 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKLFTTVVVIDSAMDYWGQG
TTVIVSS

J647M2-23VH 863 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKYLMPVVVTDYAMDYWGQOG
TTVIVSS

J647M2-24VH 864 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKLLDAVMVTDYAMDYWGQOG
TTVIVSS

J647M2-26VH 865 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFLTTVVVNDYAMDYWGQOG
TTVIVSS

J647M2-44VH 866 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKLLTTVAVTDYAMDYWGQOG
TTVIVSS

J647M2-45VH 867 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKFLKTVVATDDAMDYWGQG
TTVIVSS

J647M2-47VH 868 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFLNTAVVTDYAMDYWGQOG
TTVIVSS

J647M2-48VH 869 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARRFLTTVDVTDNAMDYWGOG
TTVIVSS

J647M2-4VH 870 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKYLTPVVATDFAMDYWGQOG
TTVIVSS

J647M2-51VH 871 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKCMTTIVETDNAMDYWGQG
TTVIVSS

J647M2-52VH 872 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFMNTVDVTDNAMDYWGQOG
TTVIVSS

J647M2-53VH 873 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKLEFTTVVVTDDAMDYWGQOG
TTVIVSS

J647M2-54VH 874 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKLMTTVVVTDYAMDYWGQOG
TTVIVSS
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Clone SEQ ID VH
NO:
J647M2-55VH 875 EVQLVQSGAEVKKPGASVKVSCKASGYTFTNYGMNWVRQ

APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFLPTVVVTDYAMDYWGQOG
TTVIVSS

J647M2-56VH 876 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKLLTTVVVTDNAMDYWGQOG
TTVIVSS

J647M2-58VH 877 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKILTTVVVTDNAMDYWGQOG
TTVIVSS

J647M2-70VH 878 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKVMATEVVTDYAMDYWGQOG
TTVIVSS

J647M2-71VH 879 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKLVTTVVVTDYAMDYWGQOG
TTVIVSS

J647M2-72VH 880 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKFRKPVSVIDYAMDYWGQG
TTVIVSS

J647M2-73VH 881 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKLWTTVVVTDNAMDYWGQOG
TTVIVSS

J647M2-74VH 882 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKLLTPVVVIDYAMDYWGQG
TTVIVSS

J647M2-75VH 883 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFRTTVVETDYCMDYWGQG
TTVIVSS

J647M2-76VH 884 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKYFTTVAVTDYAMDYWGQOG
TTVIVSS

J647M2-78VH 885 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARRFLTTVEVTDLAMDYWGQOG
TTVIVSS

J647M2-79VH 886 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFLRTEVMTDYAMDYWGQOG
TTVIVSS

J647M2-T7VH 887 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKFLSTVAVIDSAMDYWGQG
TTVIVSS

J647M2-80VH 888 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKVLNTVVVTDYAMDYWGQOG
TTVIVSS

J647M2-83VH 889 EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKFMNTAMVTDYAMDYWGQOG
TTVIVSS
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Clone

SEQ ID
NO:

VH

J647M2-84VH

890

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFSTTVVVIDYAMDYWGQG
TTVIVSS

J647M2-85VH

891

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKYFTTVVVTDYAMDYWGQOG
TTVIVSS

J647M2-86VH

892

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKFLNTVVVTDYAMDYWGQOG
TTVIVSS

J647M2S1-12VH

893

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFMPTVVETDYAMDYWGQOG
TTVIVSS

J647M251-13VH

894

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGINWVRO
APGQGLEWMGWINTYTGNPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M251-14VH

895

EVQLVQOSGAEVKKPGASVKVSCKASGYTFADYGMNWVRO
APGQGLEWMGWINTYTGEPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M2S51-15VH

896

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFLTTVVVIDCAMDYWGQG
TTVIVSS

J647M251-17VH

897

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVIDYAMDYWGQG
TTVIVSS

J647M251-18VH

898

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFLTTVVVTDNAMDYWGQOG
TTVIVSS

J647M251-19VH

899

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKLLNTVVGTDYAMDYWGQG
TTVIVSS

J647M2S51-21VH

900

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKLLTTEAVTDYAMDYWGQOG
TTVIVSS

J647TM2S1-22VH

901

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKYSTPVVVIDYAMDYWGQG
TTVIVSS

J647M251-23VH

902

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGINWVRO
APGQGLEWMGWINTYTGEPTYAQGLTGRVIMITDTISTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M2S1-26VH

903

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKCLNTVAVTEHRMDYWGQG
TTVIVSS

J647M251-28VH

904

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFLTTVVHTDYAMDYWGQOG
TTVIVSS
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J647M251-30VH

905

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGQPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M2S51-31VH

906

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGINWVRO
APGQGLEWMGWINTYTGKPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M2S1-32VH

907

EVQLVQOSGAEVKKPGASVKVSCKASGYTFANYGINWVRO
APGQGLEWMGWINTYTGEPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M251-33VH

908

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFRTTVVLTDSAMDYWGQG
TTVIVSS

J647M2S51-35VH

909

EVQLVQOSGAEVKKPGASVKVSCKASGYTEFSNYGINWVRO
APGQGLEWMGWINTYTGEPTYAQGLTGRVIMITDTISTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M251-36VH

910

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFQTPVVDTDYAMDYWGQG
TTVIVSS

J647M251-39VH

911

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFMKTRVVTDNAMDYWGQOG
TTVIVSS

J647M251-40VH

912

EVQLVQOSGAEVKKPGASVKVSCKASGYTEFSNYGIVWVRO
APGQGLEWMGWINTYTGEPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVIDYAMDYWGQG
TTVIVSS

J647M251-41VH

913

EVQLVQOSGAEVKKPGASVKVSCKASGYTFPNYGISWVRO
APGQGLEWMGWINTYTGEPSYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M251-43VH

914

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGINWVRO
APGQGLEWMGWINTYTGEPSYAQGLTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M251-45VH

915

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTKYGINWVRO
APGQGLEWMGWINTYTGEPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M251-47VH

916

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKYLTTVVATDYAMDYWGQOG
TTVIVSS

J647M251-48VH

917

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKLLNTVVVTDYAMDYWGQG
TTVIVSS

J647M2S51-65VH

918

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFLTPVVVTIDCAMDYWGQG
TTVIVSS

J647M2S51-66VH

919

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGINWVRO
APGQGLEWMGWINTYTGEPRYAQGLTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS
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J647M251-67VH

920

EVQLVQOSGAEVKKPGASVKVSCKASGYTFRDYGINWVRO
APGQGLEWMGWINTYTGLPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M251-69VH

921

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKFWITIVVTDYAMDYWGQOG
TTVIVSS

J647M2S1-6VH

922

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKLLTTVSATDNAMDYWGQG
TTVIVSS

J647M251-70VH

923

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFLNTVVVTDYAMDYWGQOG
TTVIVSS

J647M2S51-72VH

924

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTDYGINWVRO
APGQGLEWMGWINTYNGEPSYAQGLTGRVIMTITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M2S51-75VH

925

EVQLVQOSGAEVKKPGASVKVSCKASGYTFATYGIAWVRO
APGQGLEWMGWINTYSGVPKYAQGLTGRVIMTITDTISTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M251-76VH

926

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKFRTTAVPTDNAMDYWGQOG
TTVIVSS

J647M251-77VH

927

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFLTTVVNTDSAMDYWGQOG
TTVIVSS

J647M251-78VH

928

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVIDYAMDYWGRG
TTVTVSS

J647M251-79VH

929

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKLLKTRVVTDYAMDYWGQOG
TTVIVSS

J647M2S1-7VH

930

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M251-80VH

931

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKLLTTVVATDYAMDYWGQOG
TTVIVSS

J647M251-84VH

932

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGINWVRO
APGQGLEWMGWINTYTGEPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M251-85VH

933

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGINWVRO
APGQGLEWMGWINTYTGQPTYAQGFTGRVIMITDTSTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M251-87VH

934

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFFPTMVVTDYAMDYWGQOG
TTVIVSS
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SEQ ID
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VH

J647M251-88VH

935

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKFVTTMVVTDYAMDYWGQOG
TTVIVSS

J647M2S51-8VH

936

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYAQGLTGRVIMITDTISTST
AYMELSSLRSEDTAVYFCARKFLTTVVVTDYAMDYWGQOG
TTVIVSS

J647M251-92VH

937

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYFCARKLLTTIVATDNAMDYWGQOG
TTVIVSS

J647M251-93VH

938

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKLMSTVVETDNAMDYWGQG
TTVIVSS

J647M251-94VH

939

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKLLFTVVQTDYAMDYWGQG
TTVIVSS

J647M251-96VH

940

EVQLVQOSGAEVKKPGASVKVSCKASGYTF TNYGMNWVRO
APGQGLEWMGWINTYTGEPTYADDFKGRFTFTLDTSTST
AYMELSSLRSEDTAVYYCARKLLNTVVDTDYAMDYWGQOG
TTVIVSS

J662M253-14VH

941

EVQLVQOSGAEVKKPGASVKVSCKASGYTEFSNYGIIWVRO
APGQGLEWMGWINTYTGEPHYAQKLOGRVTIMTITDTSTST
AYMELSSLRSEDTAVYFCARKLFTVEDVITDCAMDYWGQG
TTVIVSS

J662M253-18VH

942

EVQLVQOSGAEVKKPGASVKVSCKASGYTFDNYGMNWVRO
APGQGLEWMGWINTYNGKPTYAQKFQGRVIMTITDTSTST
AYMELSSLRSEDTAVYFCARKLFLVEAVIDYAMDYWGQG
TTVIVSS

J662M253-28VH

943

EVQLVQOSGAEVKKPGASVKVSCKASGYTFRNYGIIWVRO
APGQGLEWMGWINTYTGKPTYAQKFQGRVIMTITDTSTST
AYMELSSLRSEDTAVYFCARKLFTTVDVTDNAMDYWGQOG
TTVIVSS

J662M253-29VH

944

EVQLVQOSGAEVKKPGASVKVSCKASGYTENNYGIIWVRO
APGQGLEWMGWINTYTGVPTYAQKFQGRVIMTITDTSTST
AYMELSSLRSEDTAVYYCARKLENTVDVTDNAMDYWGQOG
TTVIVSS

J662M253-30VH

945

EVQLVQOSGAEVKKPGASVKVSCKASGYTENNYGIIWVRO
APGQGLEWMGWINTYTGEPHYAQKFQGRVTIMTITDTSTST
AYMELSSLRSEDTAVYYCARKLEFKTMAVTDAAMDYWGQOG
TTVIVSS

J662M253-34VH

946

EVQLVQOSGAEVKKPGASVKVSCKASGYTENNYGINWVRO
APGQGLEWMGWINTYTGKPTYAQKFQGRVIMTITDTSTST
AYMELSSLRSEDTAVYFCARKFRNTVAVTDYAMDYWGQOG
TTVIVSS

J662M2S53-3VH

947

EVQLVQOSGAEVKKPGASVKVSCKASGYTENNYGIIWVRO
APGQGLEWMGWINTYTGKPTYAQKFQGRVIMTITDTSTST
AYMELSSLRSEDTAVYYCARKLENTVAVTDNAMDYWGQOG
TTVIVSS

J662M253-41VH

948

EVQLVQOSGAEVKKPGASVKVSCKASGYTFTNYGINWVRO
APGQGLEWMGWINTYTGKPTYAQKFQGRVIMTITDTSTST
AYMELSSLRSEDTAVYYCARKLFFTEDVTDYAMDYWGQOG
TTVIVSS

J662M253-45VH

949

EVQLVQOSGAEVKKPGASVKVSCKASGYTENNYGINWVRO
APGQGLEWMGWINTYTGKPTYAQKFQGRVIMTITDTSTST
AYMELSSLRSEDTAVYFCARKFFTPVVVTDNAMDYWGQOG
TTVIVSS
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J662M2S3-55VH 950 EVQLVQSGAEVKKPGASVKVSCKASGYTFRNYGITWVRQ

APGQOGLEWMGWINTYTGKP TYAQKFQGRVTMTTDTSTST
AYMELSSLRSEDTAVYFCARKLETTMDVTDNAMDYWGQG
TTVTVSS

J662M2S3-5VH 951 EVQLVQSGAEVKKPGASVKVSCKASGYTFANYGIIWVRO
APGQOGLEWMGWINTYTGKP TYAQKFQGRVTMTTDTSTST
AYMELSSLRSEDTAVYYCARKLETTMDVTDNAMDYWGQG
TTVTVSS

J662M2S3-65VH 952 EVOLVQSGAEVKKPGASVKVSCKASGYTFNNYGIIWVRO
APGQOGLEWMGWINTYTGKP TYAQKLOGRVTMTTDTSTST
AYMELSSLRSEDTAVYFCARKLENTVDVTDNAMDYWGQG
TTVTVSS

J662M2S3—78VH 953 EVOLVQSGAEVKKPGASVKVSCKASGYTFSNYGIIWVRO
APGQOGLEWMGWINTYTGKPSYAQKFQGRVTMTTDTSTST
AYMELSSLRSEDTAVYYCARKLENTVDVTDNAMDYWGQG
TTVTVSS

J662M2S3-84VH 954 EVOLVQSGAEVKKPGASVKVSCKASGYTF SNYGINWVRO
APGQOGLEWMGWINTYTGQPSYAQKFQGRVTMTTDTSTST
AYMELSSLRSEDTAVYYCARKLFKTEAVTDYAMDYWGOG
TTVTVSS

J662M253-87VH 955 EVOLVQSGAEVKKPGASVKVSCKASGYTFNNYGIIWVRO
APGQGLEWMGWINTY SGKP TYAQKFQGRVTMTTDTSTST
AYMELSSLRSEDTAVYFCARKLETTMDVTDNAMDYWGQG
TTVTVSS

J662M2S3-96VH 956 EVOLVQSGAEVKKPGASVKVSCKASGYTFNNYGIIWVRO
APGQOGLEWMGWINTYTGKP TYAQKFQGRVTMTTDTSTST
AYMELSSLRSEDTAVYYCARKFFTTMAVTDNAMDYWGOG
TTVTVSS

Table 28 provides a list of amino acid sequences of VL regions of affinity matured fully
human TNF antibodies derived from hMAK199. Amino acid residues of individual CDRs of

each VL sequence are indicated in bold.

Table 28. List of amino acid sequences of affinity matured hMAK199 VL variants

Clone SEQ ID VL
NO:
J644M2S51-11Vk 957 DIQMTQOSPSSLSASVGDRVTITCRASQDISNYLNWYQQK

PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYYCQOGNTLPPTFGQGTKLEIK
J644M2S51-73Vk 958 DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYASRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQOGNTLPPTFGQGTKLEIK
J647M2-11Vk 959 DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKTIVKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQOGNTLPPTFGQGTKLEIK
J647M251-10Vk 960 DIOMTQSPSSLSASVGDRVTIITCRASOQDIWNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQQOGNRYPPTFGQGTKLEIK
J647M251-16Vk 961 DIOMTQSPSSLSASVGDRVTIITCRASQDICTYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQQOGNSPPPTFGQGTKLEIK
J647M251-1Vk 962 DIOMTQSPSSLSASVGDRVTIITCRASQAIGNYLNWYQQK
PGKAPKLLIYYASRLOSGVPSRFSGSGSGTIDFTLTISSL
QPEDFATYFCQOGNTLPPTFGQGTKLEIK
J647M251-20Vk 963 DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
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QPEDFATYFCQQOGNTRPPTFGQGTKLEIK

J647M251-24Vk

964

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSLLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYYCQOGNTGPPTFGQGTKLEIK

J647M251-25Vk

965

DIOMTQSPSSLSASVGDRVTIITCRASOQDIYNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQOGNTLPPTFGQGTKLEIK

J647M251-29Vk

966

DIOMTQSPSSLSASVGDRVTIITCRASQDISHYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQOGNTLPATFGQGTKLEIK

J647M251-2Vk

967

DIOMTQSPSSLSASVGDRVTIITCRASQDISSYLNWYQQK
PGKTIVKLLIYYASRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQQOGNTPPPTFGQGTKLEIK

J647M251-34Vk

968

DIOMTQSPSSLSASVGDRVTIITCRASQDISSYLNWYQQK
PGKAPKLLIYYASRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQOGNTLPPTFGQGTKLEIK

J647M251-37Vk

969

DIOMTQSPSSLSASVGDRVTIITCRASQEISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNTMPTTFGQGTKLEIK

J647M251-38Vk

970

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYFASRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNTPPTTFGQGTKLEIK

J647M251-3Vk

971

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQOGNTLPSTFGQGTKLEIK

J647M251-42Vk

972

DIOMTQSPSSLSASVGDRVTITCRASQVISNTLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNALPPTFGQGTKLEIK

J647M251-44Vk

973

DIOMTQSPSSLSASVGDRVTIITCRASQDISTYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQQOGNTPPPTFGQGTKLEIK

J647M251-46Vk

974

DIOMTQSPSSLSASVGDRVTIITCRASQDISQYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYYCQOGNTLPPTFGQGTKLEIK

J647M251-50Vk

975

DIOMTQSPSSLSASVGDRVTIITCRASOQDITNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQQOGNTAPPTFGQGTKLEIK

J647M251-52Vk

976

DIOMTQSPSSLSASVGDRVTIITCRASQGISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNTMPPTFGQGTKLEIK

J647M251-56Vk

977

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQOGNTLPPTFGQGTKLEIK

J647M251-59Vk

978

DIOMTQSPSSLSASVGDRVTIITCRASQDISKYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQQOGNTRPPTFGQGTKLEIK

J647M251-71Vk

979

DIQMTQSPSSLSASVGDRVIITCRASQODISNYLNWYQQK
PGKAPKLLIYYTSLLOSGVPSRFSGSGSGTDFTILTISSL
QPEDFATYYCQQGNTQPPTFGQGTKLEIK

J647M251-74Vk

980

DIQMTQSPSSLSASVGDRVIITCRASQODISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRFSGSGSGTDFTILTISSL
QPEDFATYYCQQGNSQPPTFGQGTKLEIK

J647M251-78Vk

981

DIOMTQSPSSLSASVGDRVTIITCRASQDISKYLNWYQQK
PGKAPKLLIYNASRLOSGVPSRESGSGSGTDFTLTISSL
QPEDFATYFCQOGNTLPPTFGQGTKLEIK

J647M251-7Vk

982

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSLLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQOGNIWPPTFGQGTKLEIK

J647M251-9Vk

983

DIOMTQSPSSLSASVGDRVTIITCRASQDISHYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQOGNTLPPTFGQGTKLEIK
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J652M251-10Vk

984

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYYCQQOGNTFPPTFGQGTKLEIK

J652M251-13Vk

985

DIQMTQSPSSLSASVGDRVIITCRASQODISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRFSGSGSGTDYTLTISSL
QPEDFATYFCQQGNTQPPTFGQGTKLEIK

J652M251-14Vk

986

DIOMTQSPSSLSASVGDRVTITCRASQDISNVLNWYQQK
PGKAPKLLIYYASRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQOGNTLPPTFGQGTKLEIK

J652M251-15Vk

987

DIOMTQSPSSLSASVGDRVTIITCRASOQDIYKYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQQOGNTMPPTFGQGTKLEIK

J652M251-17Vk

988

DIOMTQSPSSLSASVGDRVIITCRASQEIFSYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQQOGNMGPPTFGQGTKLEIK

J652M251-18Vk

989

DIQMTQSPSSLSASVGDRVIITCRASQODISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRFSGSGSGTDYTLTISSL
QPEDFATYYCQQGNTQPPTFGQGTKLEIK

J652M251-1Vk

990

DIOMTQSPSSLSASVGDRVTIITCRASQDISSYLNWYQQK
PGKAPKLLIYYASRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQOGNTWPPTFGQGTKLEIK

J652M251-22Vk

991

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQQOGNTRPPTFGQGTKLEIK

J652M251-23Vk

992

DIOMTQSPSSLSASVGDRVTIITCRASQDISNFLNWYQQK
PGKAPKLLIYYASRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQQOGNTFPPTFGQGTKLEIK

J652M251-25Vk

993

DIOMTQSPSSLSASVGDRVTIITCRASQDISNFLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNTRPPTFGQGTKLEIK

J652M251-26Vk

994

DIQMTQSPSSLSASVGDRVTITCRASQDINNYLNWYQOK
PGKAPKLLIYYTSRLOSGVPSRFSGSGSGTDFTILTISSL
QPEDFATYFCQQGNTQPPTFGQGTKLEIK

J652M251-27Vk

995

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYASGLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQOGNTWPPTFGQGTKLEIK

J652M251-28Vk

996

DIQMTQSPSSLSASVGDRVIITCRASQODISRYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRFSGSGSGTDFTILTISSL
QPEDFATYYCQQGNTQPPTFGQGTKLEIK

J652M251-29Vk

997

DIOMTQSPSSLSASVGDRVTIITCRASOQDIATYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQQOGNTMPPTFGQGTKLEIK

J652M251-31Vk

998

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNTFPPTFGQGTKLEIK

J652M251-33Vk

999

DIOMTQSPSSLSASVGDRVTIITCRASQRIGNYLNWYQQK
PGKTIVKLLIYYASRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQOGNTLPPTFGQGTKLEIK

J652M251-34Vk

1000

DIQMTQSPSSLSASVGDRVIITCRASQEISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRFSGSGSGTDYTLTISSL
QPEDFATYYCQQGNSQPPTFGQGTKLEIK

J652M251-35Vk

1001

DIOMTQSPSSLSASVGDRVTITCRASQDIANYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQOGNTLPPTFGQGTKLEIK

J652M251-37Vk

1002

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYASRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNTFPPTFGQGTKLEIK

J652M251-38Vk

1003

DIQMTQSPSSLSASVGDRVIITCRASQODISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRFSGSGSGTDFTILTISSL
QPEDFATYYCQQGNTQPPTFGQGTKLEIK

J652M251-3Vk

1004

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK

120




WO 2013/063114

PCT/US2012/061690

PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNTPPPTFGQGTKLEIK

J652M251-40Vk

1005

DIOMTQSPSSLSASVGDRVTIITCRASQDISNFLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYYCQOGNTLPPTFGQGTKLEIK

J652M251-41Vk

1006

DIOMTQSPSSLSASVGDRVTIITCRASQDIGNFLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNTRPPTFGQGTKLEIK

J652M251-42Vk

1007

DIOMTQSPSSLSASVGDRVTIITCRASOQDITNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYYCQQOGNTPPPTFGQGTKLEIK

J652M251-45Vk

1008

DIOMTQSPSSLSASVGDRVTIITCRASQDISDYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNMWPPTFGQGTKLEIK

J652M251-47Vk

1009

DIOMTQSPSSLSASVGDRVTIITCRASQDISSYLNWYQQK
PGKAPKLLIYYASRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQQOGNTMPPTFGQGTKLEIK

J652M251-48Vk

1010

DIOMTQSPSSLSASVGDRVTIITCRASQDISHYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQOGNTLPPTFGQGTKLEIK

J652M251-49Vk

1011

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYASRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQQOGNTMPPTFGQGTKLEIK

J652M251-51Vk

1012

DIOMTQSPSSLSASVGDRVTIITCRASQDISQYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQQOGNTRPPTFGQGTKLEIK

J652M251-52Vk

1013

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNMRPPTFGQGTKLEIK

J652M251-53Vk

1014

DIOMTQSPSSLSASVGDRVTIITCRASQDISTYLNWYQQK
PGKAPKLLIYYASRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQOGNTLPPTFGQGTKLEIK

J652M251-55Vk

1015

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNTGPPTFGQGTKLEIK

J652M251-56Vk

1016

DIOMTQSPSSLSASVGDRVTITCRASONINNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNTMPPTFGQGTKLEIK

J652M251-57Vk

1017

DIOMTQSPSSLSASVGDRVTIITCRASQDISKYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYYCQQOGNTPPPTFGQGTKLEIK

J652M251-61Vk

1018

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQQOGNTVPPTFGQGTKLEIK

J652M251-62Vk

1019

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSKLOQSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNIFPPTFGQGTKLEIK

J652M251-64Vk

1020

DIOMTQSPSSLSASVGDRVTIITCRASQGIYNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQOGNTLPPTFGQGTKLEIK

J652M251-67Vk

1021

DIOMTQSPSSLSASVGDRVTIITCRASQDISSYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQOGNTLPPTFGQGTKLEIK

J652M251-69Vk

1022

DIOMTQSPSSLSASVGDRVTIITCRASQEISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNTGPPTFGQGTKLEIK

J652M251-6Vk

1023

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQQOGNTPPPTFGQGTKLEIK

J652M251-71Vk

1024

DIOMTQSPSSLSASVGDRVTIITCRASQDISDYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
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QPEDFATYYCQOGNTWPPTFGQGTKLEIK

J652M251-73Vk

1025

DIOMTQSPSSLSASVGDRVTITCRASQDIWKYLNWYQQK
PGKAPKLLIYYASRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQOGNTLPPTFGQGTKLEIK

J652M251-75Vk

1026

DIOMTQSPSSLSASVGDRVTIITCRASQDISTYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYYCQOGNTWPPTFGQGTKLEIK

J652M251-77Vk

1027

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYYCQQOGNTPPPTFGQGTKLEIK

J652M251-78Vk

1028

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQQOGNAPPPTFGQGTKLEIK

J652M251-79Vk

1029

DIOMTQSPSSLSASVGDRVTITCRASQDIYKFLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQOGNTLPPTFGQGTKLEIK

J652M251-80Vk

1030

DIOMTQSPSSLSASVGDRVTIITCRASQDIFNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQOGNTLPPTFGQGTKLEIK

J652M251-82Vk

1031

DIOMTQSPSSLSASVGDRVTITCRASQDISNTLNWYQQK
PGKAPKLLIYYASRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQOGNTLPPTFGQGTKLEIK

J652M251-84Vk

1032

DIQMTQSPSSLSASVGDRVTIITCRASQHISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRFSGSGSGTDYTLTISSL
QPEDFATYFCQQGNTQPPTFGQGTKLEIK

J652M251-86Vk

1033

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQGNMPPPTFGQGTKLEIK

J652M251-87Vk

1034

DIOMTQSPSSLSASVGDRVTIITCRASOQDITNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQQOGNTVPPTFGQGTKLEIK

J652M251-8Vk

1035

DIQMTQSPSSLSASVGDRVIITCRASQODISNYLNWYQQK
PGKAPKLLIYFTSRLOSGVPSRFSGSGSGTDFTILTISSL
QPEDFATYYCQQGNTQPPTFGQGTKLEIK

J652M251-90Vk

1036

DIOMTQSPSSLSASVGDRVTIITCRASQDISKFLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYYCQQOGNTRPPTFGQGTKLEIK

J652M251-91Vk

1037

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQQOGNTFPPTFGQGTKLEIK

J652M251-92Vk

1038

DIOMTQSPSSLSASVGDRVTIITCRASQDIYNVLNWYQQK
PGKAPKLLIYYASRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQQOGITLPPTFGQGTKLEIK

J652M251-93Vk

1039

DIOMTQSPSSLSASVGDRVTITCRASQHISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQOGNTWPPTFGQGTKLEIK

J652M251-95Vk

1040

DIQMTQSPSSLSASVGDRVIITCRASQODISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRFSGSGSGTDYTLTISSL
QPEDFATYFCQQOGNTQPSTFGQGTKLEIK

J652M251-9Vk

1041

DIQMTQSPSSLSASVGDRVIITCRASQODISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRFSGSGSGTDFTILTISSL
QPEDFATYFCQQGNTQPPTFGQGTKLEIK

J662M253-13Vk

1042

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNSWPPTFGQGTKLEIK

J662M253-15Vk

1043

DIQMTQSPSSLSASVGDRVTITCRASQDIYNYLNWYQOK
PGKAPKLLIYYTSRLOSGVPSRFSGSGSGTDYTLTISSL
QPEDFATYFCQQGNTQPPTFGQGTKLEIK

J662M253-21Vk

1044

DIOMTQSPSSLSASVGDRVTIITCRASQDISNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQOGNTWPPTFGQGTKLEIK
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J662M253-22Vk

1045

DIOMTQSPSSLSASVGDRVTIITCRASQDISQYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQOGNTWPPTFGQGTKLEIK

J662M253-34Vk

1046

DIOMTQSPSSLSASVGDRVTITCRASQDIYDVLNWYQQK
PGKAPKLLIYYASRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYYCQOGITLPPTFGQGTKLEIK

J662M253-3Vk

1047

DIQMTQSPSSLSASVGDRVTITCRASQDIENYLNWYQOK
PGKAPKLLIYYTSRLOSGVPSRFSGSGSGTDFTILTISSL
QPEDFATYFCQQGNTQPPTFGQGTKLEIK

J662M253-41Vk

1048

DIOMTQSPSSLSASVGDRVTIITCRASONIENFLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQOGNTWPPTFGQGTKLEIK

J662M253-56Vk

1049

DIOMTQSPSSLSASVGDRVTIITCRASOQDIYNYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRESGSGSGTDYTLTISSL
QPEDFATYFCQQOGNTPPPTFGQGTKLEIK

J662M253-64Vk

1050

DIQMTQSPSSLSASVGDRVIITCRASQODIASYLNWYQQK
PGKAPKLLIYYTSRLOSGVPSRFSGSGSGTDFTILTISSL
QPEDFATYFCQQGNTQPPTFGQGTKLEIK

J662M253-78Vk

1051

DIQMTQSPSSLSASVGDRVIITCRASQODISNYLNWYQQK
PGKVPKLLIYYTSRLOSGVPSRFSGSGSGTDYTLTISSL
QPEDFATYFCQQGNTQPPTFGQGTKLEIK

J662M253-84Vk

1052

DIOMTQSPSSLSASVGDRVTITCRASONIYNVLNWYQQK
PGKAPKLLIYYASRLOSGVPSRESGSGSGTDFTILTISSL
QPEDFATYFCQQOGNTMPPTFGQGTKLEIK

Table 29. Amino acid residues observed in affinity matured hMAK-199 antibodies

MAK199 Heavy chain variable region (SEQ ID NO: 1077)

MAK

199vH.2

a

A%

1234567890123456789012345678901234567890123456789012a345678901
EIQLVQSGAEVKKPGASVKVSCKASGYTFITNYGMNWVROAPGOQGLEWMGWINTYTGEPTYAD
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AH T SV H
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Q I9Q
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G A

E

234567890123456789012abc345678901234567890abcdefgl234567890123

GLT V MT
K Q
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Makl1l99 Light chain variable region (SEQ ID NO: 1078)

Mak199Vk.1l | 1234567890123456789012345678901234567890123456789012345678901
a DIQMTQSPSSLSASVGDRVTITCRASODISNYLNWYQQOKPGKTVKLLIYYTSRLOSGVPSR
N YQV AP FA L
E ESF \% N K
H AKT G
G TIT
VvV WH
R GD
A NR
F
C
234567890123456789012345678901234567890123456a
FSGSGSGTDYTLTISSLOPEDFATYFCQOGNTLPPTFGQGTKLEIK
Y ISW T
MO S
IP A
AM
RR
F
G
\%
Y
A
Table 30. Individual hMAK-199 VH sequences from converted clones
Protein SEQ ID NO: Sequence
region
123456789012345678901234567890
EVQLVOSGAEVKKPGASVKVSCKASGYTFA
J662M2S3 NYGIIWVRQAPGQGLEWMGWINTYTGKPTY
410 VH 1053 AQKFQGRVTMTTDTSTSTAYMELSSLRSED
TAVYYCARKLFTTMDVTDNAMD YWGQGTTV
TVSS
J662M2S3# Residues 31-
10 VH CDR-H1 35 of SEQ ID NYGII
NO.: 1053
J662M2S3# Residues 50-
10 VH CDR-H2 66 of SEQ ID WINTYTGKPTYAQKFQG
NO.: 1053
J662M2S3# Residues 99-
10 VH CDR-H3 112 of SEQ ID RASQODISQYLN
NO.: 1053
EVOQLVQOSGAEVKKPGASVKVSCKASGYTFEN
NYGIIWVRQAPGQGLEWMGWINTYTGKPTY
5265ﬁ283# 1054 AQKLOGRVTMTTDTSTSTAYMELSSLRSED
TAVYFCARKLFNTVDVTDNAMD YWGQGTTV
TVSS
J662M2S3# Residues 31-
13 VH CDR-H1 35 of SEQ ID NYGII
NO.: 1054
J662M2S3# Residues 50-
13 VH CDR-H2 66 of SEQ ID WINTYTGKPTYAQKLQOG
NO.: 1054
J662M2S3# Residues 99-
13 VH CDR-H3 112 of SEQ ID KLFNTVDVTDNAMD
NO.: 1054
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Protein SEQ ID NO: Sequence
region
123456789012345678901234567890
EVQLVQSGAEVKKPGASVKVSCKASGYTFEN
J662M283 4 NYGIIWVRQAPGQGLEWMGWINTYTGVPTY
15 VH 1055 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYYCARKLEFNTVDVTDNAMDYWGQGTTV
TVSS
Residues 31-
5263ﬁ283# CDR-H1 35 of SEQ ID NYGII
NO.: 1055
Residues 50-
5263ﬁ283# CDR-H2 66 of SEQ ID WINTYTGVPTYAQKFQG
NO.: 1055
Residues 99-
5263ﬁ283# CDR-H3 112 of SEQ ID KLFNTVDVTDNAMD
NO.: 1055
EVQLVQSGAEVKKPGASVKVSCKASGYTFEN
J662M283 4 NYGIIWVRQAPGQGLEWMGWINTYTGKPTY
16 VH 1056 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYYCARKLEFNTVAVTDNAMDYWGQGTTV
TVSS
Residues 31-
5263ﬁ283# CDR-H1 35 of SEQ ID NYGII
NO.: 1056
Residues 50-
5263ﬁ283# CDR-H2 66 of SEQ ID WINTYTGKPTYAQKFQG
NO.: 1056
Residues 99-
5265ﬁ283# CDR-H3 112 of SEQ ID KLFNTVAVTDNAMD
NO.: 1056
EVQLVQSGAEVKKPGASVKVSCKASGYTFEFR
J662M283 4 NYGIIWVRQAPGQGLEWMGWINTYTGKPTY
21 VH 1057 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYFCARKLFTTVDVTDNAMDYWGQGTTV
TVSS
J662M2S3# Residues 31-
21 VH CDR-H1 35 of SEQ ID NYGII
NO.: 1057
J662M2S3# Residues 50-
21 VH CDR-H2 66 of SEQ ID WINTYTGKPTYAQKFQG
NO.: 1057
J662M2S3# Residues 99-
21 VH CDR-H3 112 of SEQ ID KLFTTVDVTDNAMD
NO.: 1057
EVQLVQSGAEVKKPGASVKVSCKASGYTFEN
J662M283 4 NYGINWVRQAPGQGLEWMGWINTYTGKPTY
34 VH 1058 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYFCARKFRNTVAVTDYAMDYWGQGTTV
TVSS
J662M2S3# Residues 31-
34 VH CDR-H1 35 of SEQ ID NYGIN
NO.: 1058
J662M2S3# Residues 50-
34 VH CDR-H2 66 of SEQ ID WINTYTGKPTYAQKFQG
NO.: 1058
J662M2834# Residues 99-
34 VH CDR-H3 112 of SEQ ID KFRNTVAVTDYAMD
NO.: 1058
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Protein SEQ ID NO: Sequence
region
123456789012345678901234567890
EVQLVQSGAEVKKPGASVKVSCKASGYTFEFR
NYGITWVRQAPGQGLEWMGWINTYTGKPTY
5265ﬁ283# 1059 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYFCARKLFTTMDVTDNAMDYWGQGTTV
TVSS
Residues 31-
5263ﬁ283# CDR-H1 35 of SEQ ID NYGIT
NO.: 1059
Residues 50-
5263ﬁ283# CDR-H2 66 of SEQ ID WINTYTGKPTYAQKFQG
NO.: 1059
Residues 99-
5263ﬁ283# CDR-H3 112 of SEQ ID KLFTTMDVTDNAMD
NO.: 1059
EVQLVQSGAEVKKPGASVKVSCKASGYTFA
NYGIIWVRQAPGQGLEWMGWINTYTGKPTY
3265ﬁ283# 1060 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYYCARKLFTTMDVTDNAMDYWGQGTTV
TVSS
J662M2S3# Residues 31-
45 VH CDR-H1 35 of SEQ ID NYGII
NO.: 1060
J662M2S3# Residues 50-
45 VH CDR-H2 66 of SEQ ID WINTYTGKPTYAQKFQG
NO.: 1060
J662M2S3# Residues 99-
45 VH CDR-H3 112 of SEQ ID KLFTTMDVTDNAMD
NO.: 1060
EVQLVQSGAEVKKPGASVKVSCKASGYTES
J662M283 4 NYGINWVRQAPGQGLEWMGWINTYTGQPSY
58 VH 1061 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYYCARKLFKTEAVTDYAMDYWGQGTTV
TVSS
J662M2S3# Residues 31-
58 VH CDR-H1 35 of SEQ ID NYGIN
NO.: 1061
J662M2S3# Residues 50-
58 VH CDR-H2 66 of SEQ ID WINTYTGOPSYAQKFQG
NO.: 1061
J662M2S3# Residues 99-
58 VH CDR-H3 112 of SEQ ID KLFKTEAVTDYAMD
NO.: 1061
EVQLVQSGAEVKKPGASVKVSCKASGYTFEN
NYGIIWVRQAPGQGLEWMGWINTYSGKPTY
5265ﬁ283# 1062 AQKFOGRVTMTTDTSTSTAYMELSSLRSED
TAVYFCARKLFTTMDVTDNAMDYWGQGTTV
TVSS
J662M2S3# Residues 31-
72 VH CDR-H1 35 of SEQ ID NYGII
NO.: 1062
J662M2S3# Residues 50-
72 VH CDR-H2 66 of SEQ ID WINTYSGKPTYAQKFQG
NO.: 1062
J662M2834# Residues 99-
72 VH CDR-H3 112 of SEQ ID KLFTTMDVTDNAMD
NO.: 1062
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Table 31. Individual hMAK-199 clones VL sequences
Protein SEQ ID NO: Sequence
region
123456789012345678901234567890
DIQMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S3+# 1063 QYLNWYQQKPGKAPKLLIYYTSRLOSGVPS
10 VL RFESGSGSGTDFTLTISSLOPEDFATYEFCQQ
GNTWPPTFGQGTKLEIK
J662M2S3#1 Residues 24-
0 VL CDR-L1 34 of SEQ ID RASQODISQYLN
NO.: 1063
J662M2S3#1 Residues 50-
0 VL CDR-L2 56 of SEQ ID YTSRLQOS
NO.: 1063
J662M2S3#1 Residues 89
0 VL CDR-L3 -97 of SEQ OOGNTWPPT
ID NO.: 1063
DIQMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S3#1 1064 NYLNWYQOKPGKAPKLLIYYTSRLOSGVPS
3 VL RESGSGSGTDYTLTISSLOPEDFATYFCQQ
GNSWPPTFGQOGTKLEIK
J662M2S3#1 Residues 24-
3 VL CDR-L1 34 of SEQ ID RASQODISNYLN
NO.: 1064
J662M2S3#1 Residues 50-
3 VL CDR-L2 56 of SEQ ID YTSRLQOS
NO.: 1064
J662M2S3#1 Residues 89
3 VL CDR-L3 -97 of SEQ OOGNSWPPT
ID NO.: 1064
DIQMTQSPSSLSASVGDRVTITCRASQDIY
J662M2S3#1 1065 NYLNWYQOKPGKAPKLLIYYTSRLOSGVPS
5 VL RESGSGSGTDYTLTISSLOPEDFATYFCQQ
GNTOQPPTFGQOGTKLEIK
J662M28341 Residues 24-
5 VL CDR-L1 34 of SEQ ID RASODIYNYLN
NO.: 1065
Residues 50-
gGSiMZS3#l CDR-L2 56 of SEQ ID YTSRLQOS
NO.: 1065
Residues 89
gGSiM2S3#l CDR-L3 -97 of SEQ OOGNTQPPT
ID NO.: 1065
DIQMTQSPSSLSASVGDRVTITCRASQDIE
J662M2S3#1 1066 NYLNWYQOKPGKAPKLLIYYTSRLOSGVPS
6 VL RFESGSGSGTDFTLTISSLOPEDFATYEFCQQ
GNTOQPPTFGQOGTKLEIK
Residues 24-
gGSiMZS3#l CDR-L1 34 of SEQ ID RASQODIENYLN
NO.: 1066
Residues 50-
gGSiMZS3#l CDR-L2 56 of SEQ ID YTSRLQOS
NO.: 1066
Residues 89
gGSiMZS3#l CDR-L3 -97 of SEQ OOGNTQPPT
ID NO.: 1066
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Protein SEQ ID NO: Sequence
region
123456789012345678901234567890
DIQMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S34#2 1067 NYLNWYQOKPGKAPKLLIYYTSRLOSGVPS
1 VL RESGSGSGTDYTLTISSLOPEDFATYFCQQ
GNTWPPTFGQGTKLEIK
J662M2S3#2 Residues 24-
1 VL CDR-L1 34 of SEQ ID RASQODISNYLN
NO.: 1067
J662M2S3+#2 Residues 50-
1 VL CDR-L2 56 of SEQ ID YTSRLQOS
NO.: 1067
J662M2S3+#2 Residues 89
1 VL CDR-L3 -97 of SEQ OOGNTWPPT
ID NO.: 1067
DIQMTQSPSSLSASVGDRVTITCRASQDIY
J662M2S3#3 1068 DVLNWYQQKPGKAPKLLIYYASRLQSGVPS
4 VL RFESGSGSGTDFTLTISSLOPEDFATYYCQQ
GITLPPTFGQGTKLEIK
J662M2S3#3 Residues 24-
4 VL CDR-L1 34 of SEQ ID RASQODIYDVLN
NO.: 1068
J662M2S3#3 Residues 50-
4 VL CDR-L2 56 of SEQ ID YASRLQS
NO.: 1068
J662M2S3#3 Residues 89
4 VL CDR-L3 -97 of SEQ OOGITLPPT
ID NO.: 1068
DIQMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S3#3 1069 NYLNWYQOKPGKAPKLLIYYTSRLOSGVPS
6 VL RESGSGSGTDYTLTISSLOPEDFATYFCQQ
GNTWPPTFGQGTKLEIK
J662M25343 Residues 24-
6 VL CDR-L1 34 of SEQ ID RASQODISNYLN
NO.: 1069
Residues 50-
gGSiMZS3#3 CDR-L2 56 of SEQ ID YTSRLQOS
NO.: 1069
Residues 89
gGSiM2S3#3 CDR-L3 -97 of SEQ OOGNTWPPT
ID NO.: 1069
DIQMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S34#4 1070 OYLNWYQQKPGKAPKLLIYYTSRLQOSGVPS
5 VL RFESGSGSGTDFTLTISSLOPEDFATYEFCQQ
GNTWPPTFGQGTKLEIK
J662M2S3#4 Residues 24-
5 VL CDR-L1 34 of SEQ ID RASQODISQYLN
NO.: 1070
J662M2S3+#4 Residues 50-
5 VL CDR-L2 56 of SEQ ID YTSRLQOS
NO.: 1070
J662M2S3+#4 Residues 89
5 VL CDR-L3 -97 of SEQ OOGNTWPPT
ID NO.: 1070
DIQMTQSPSSLSASVGDRVTITCRASQONIY
J662M2S3#5 1071 NVLNWYQQKPGKAPKLLIYYASRLQSGVPS
8 VL RFESGSGSGTDFTLTISSLOPEDFATYEFCQQ
GNTMPPTFGQGTKLEIK
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Protein SEQ ID NO: Sequence
region
123456789012345678901234567890
J662M2S3#5 Residues 24-
8 VL CDR-L1 34 of SEQ ID RASONIYNVLN
NO.: 1071
J662M2S3#5 Residues 50-
8 VL CDR-L2 56 of SEQ ID YASRLQS
NO.: 1071
J662M2S3#5 Residues 89
8 VL CDR-L3 -97 of SEQ OOGNTMPPT
ID NO.: 1071
DIQMTQSPSSLSASVGDRVTITCRASQDIS
J662M2S34#7 1072 NELNWYQOKPGKAPKLLIYYTSRLOSGVPS
2 VL RESGSGSGTDYTLTISSLOPEDFATYFCQQ
GNTOQPPTFGQOGTKLEIK
J662M2S3#7 Residues 24-
2 VL CDR-L1 34 of SEQ ID RASQODISNFLN
NO.: 1072
J662M2S3+#7 Residues 50-
2 VL CDR-L2 56 of SEQ ID YTSRLQOS
NO.: 1072
J662M2S3+#7 Residues 89
2 VL CDR-L3 -97 of SEQ OOGNTQPPT
ID NO.: 1072

Table 32. hMAK199 affinity matured scFv clones converted to full length IgG

clorslg lilZme HC plasmid L.C plasmid l(:;rl(l)tleelrﬁtﬂalri(e}

3.1 TNF enzyme-linked immunosorbent assay result
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Table 33. hMAK199 affinity matured full length IgG

IgG Name EC50 in hTNFa ELISA(nM)
hMAK199-AM1 0.016
hMAK199-AM?2 0.016
hMAK199-AM3 0.019
hMAK199-AM4 0.050
hMAK199-AMS 0.078
hMAK199-AM6 0.035
hMAK199-AM7 0.100
hMAK199-AM8 0.219
hMAK199-AM9 0.032

hMAK199-AM10 0.014

3.2 TNF neutralization potency of TNF antibodies by 1.929 bioassay
5 Table 34

hu TNF neutralization IC50 | rhesus TNF neutralization
IgG Name (nM) I1C50 (nM)
hMAK199-AM1 0.054 0.012
hMAK199-AM2 0.029 0.010
hMAK199-AM3 0.051 0.019
hMAK199-AM4 0.028 0.005
hMAK199-AM5 0.087 0.020
hMAK199-AM6 0.033 0.004
hMAK199-AM7 0.095 0.051
hMAK199-AMS 0.247 0.204
hMAK199-AM9 0.163 0.089
hMAK199-AM10 0.048 0.034
Example 4

Example 4.4: Affinity Determination Using BIACORE Technology
Table 35: Reagent for Biacore Analyses

10

Antigen Vendor Designation Vendor Catalog #
Recombinant Human TNF- R&D
TNFo o/TNFSFI1A systems 210-TA
BIACORE Methods:

The BIACORE assay (Biacore, Inc. Piscataway, NJ) determines the affinity of binding
proteins with kinetic measurements of on-rate and off-rate constants. Binding of binding
proteins to a target antigen (for example, a purified recombinant target antigen) is determined by

15 surface plasmon resonance-based measurements with a Biacore® 1000 or 3000 instrument
(Biacore® AB, Uppsala, Sweden) using running HBS-EP (10 mM HEPES [pH 7.4], 150 mM
NaCl, 3 mM EDTA, and 0.005% surfactant P20) at 25°C. All chemicals are obtained from
Biacore® AB (Uppsala, Sweden) or otherwise from a different source as described in the text.

For example, approximately 5000 RU of goat anti-mouse IgG, (Fcy), fragment specific
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polyclonal antibody (Pierce Biotechnology Inc, Rockford, Ill., US) diluted in 10 mM sodium
acetate (pH 4.5) is directly immobilized across a CMS research grade biosensor chip using a
standard amine coupling kit according to manufacturer’s instructions and procedures at 25
pg/ml. Unreacted moieties on the biosensor surface are blocked with ethanolamine. Modified
carboxymethyl dextran surface in flowcell 2 and 4 is used as a reaction surface. Unmodified
carboxymethyl dextran without goat anti-mouse IgG in flow cell 1 and 3 is used as the reference
surface. For kinetic analysis, rate equations derived from the 1:1 Langmuir binding model are
fitted simultaneously to association and dissociation phases of all eight injections (using global
fit analysis) with the use of Biaevaluation 4.0.1 software. Purified antibodies are diluted in
HEPES-buffered saline for capture across goat anti-mouse IgG specific reaction surfaces.
Antibodies to be captured as a ligand (25 pg/ml) are injected over reaction matrices at a flow
rate of 5 ul/minute. The association and dissociation rate constants, kg, (M'ls'l) and kg (s'l), are
determined under a continuous flow rate of 25 pl/minute. Rate constants are derived by making
kinetic binding measurements at different antigen concentrations ranging from 10 - 200 nM. The
equilibrium dissociation constant (M) of the reaction between antibodies and the target antigen
is then calculated from the kinetic rate constants by the following formula: Kp = kog/k,,. Binding
is recorded as a function of time and kinetic rate constants are calculated. In this assay, on-rates
as fast as 10°M's™" and off-rates as slow as 10° s can be measured.

The binding proteins herein are expected to have beneficial properties in this regard,
including high affinity, slow off rate, and high neutralizing capacity.

Example 4.5: Neutralization of Human TNF-q

1.929 cells are grown to a semi-confluent density and harvested using 0.25% trypsin
(Gibco#25300). The cells are washed with PBS, counted and resuspended at 1E6 cells/mL in
assay media containing 4 pg/ml. actinomycin D. The cells are seeded in a 96-well plate
(Costar#3599) at a volume of 100 pl. and SE4 cells/well. The binding proteins and control IgG
are diluted to a 4X concentration in assay media and serial 1:4 dilutions are performed. The
huTNF-q is diluted to 400 pg/mlL. in assay media. Binding protein sample (200 pL.) is added to
the huTNF-o (200 pL) in a 1:2 dilution scheme and allowed to incubate for 0.5 hour at room
temperature.

The binding protein/human TNF-a solution is added to the plated cells at 100 pL for a
final concentration of 100 pg/ml. huTNF-a and 150 nM - 0.0001 nM binding protein. The plates
are incubated for 20 hours at 37°C, 5% CO,. To quantitate viability, 100 pL is removed from the
wells and 10 pL. of WST-1 reagent (Roche cat# 11644807001) is added. Plates are incubated
under assay conditions for 3.5 hours. The plates are read at OD 420-600 nm on a Spectromax

190 ELISA plate reader.
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The binding proteins herein are expected to have beneficial properties in this regard,
including high affinity, slow off rate, and high neutralizing capacity.
Example 4.6: Treatment

A patient requiring treatment with a TNF-a binding protein may have a disease with
immune and inflammatory elements, such as autoimmune diseases, particularly those assocated
with inflammation, including Crohn’s disease, psoriasis (including plaque psoriasis), arthritis
(including rheumatoid arthritis, psoratic arthritis, osteoarthritis, or juvenile idiopathic arthritis),
multiple sclerosis, and ankylosing spondylitis. Therefore, the binding proteins herein may be
used to treat these disorders.

Administration of the TNF-a binding protein may occur by subcutaneous injection. If
the patient has rheumatoid arthritis, psoratic arthritis, or ankylosing spondyitis, the patient may
receive 40 mg every other week as a starting dose and 40 mg every week, if necessary to achieve
treatment goals. If the patient has juvenile idiopathic arthritis and weighs from 15 kg to <30 kg,
the patient may receive 20 mg every other week, and if > 30 kg, 40 mg every other week. If the
patient has Crohn’s disease, the patient may receive an initial dose of 160 mg (four 40 mg
injections in one day or two 40 mg injections per day for two consecutive days) followed by 80
mg two weeks later, and another two weeks later begin a maintenance dose of 40 mg every other
week. If the patient has plaque psoriasis, the patient may receive an 80 mg initial dose, followed
by 40 mg every other week starting one week after initial dose.

The binding protein may be provided in a single-use prefilled pen (40 mg/0.8 mL), a
single-use prefilled glass syringe (40 mg/0.8 mL or 20 mg/ 0.4 mL).

Incorporation by Reference
The contents of all cited references (including literature references, patents, patent
applications, and websites) that are cited throughout this application are hereby expressly
incorporated by reference in their entirety, as are the references cited therein. The practice
disclosed herein will employ, unless otherwise indicated, conventional techniques of

immunology, molecular biology and cell biology, which are well known in the art.

Equivalents
The invention may be embodied in other specific forms without departing from the
spirit or essential characteristics thereof. The foregoing embodiments are therefore to be
considered in all respects illustrative rather than limiting of the invention described herein.
Scope of the invention is thus indicated by the appended claims rather than by the foregoing
description, and all changes that come within the meaning and range of equivalency of the

claims are therefore intended to be embraced herein.
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Claims
We claim:
1. A binding protein comprising at least one heavy chain variable region (VH region)
comprising:

(a) three complementarity determining regions (CDRs) from any one of SEQ ID NOS:
22,24, 26, 28, 30, 32, 34-58, 74-83, 94-2606, 478-486, 496-675, 738-762, 778-956, 1053-1062,
1073, 1075, and 1077; or

(b) any one of SEQ ID NOS: 22, 24, 26, 28, 30, 32, 34-58, 74-83, 94-266, 478-486, 496-
675, 738-762, 778-956, 1053-1062, 1073, 1075, and 1077.

2. A binding protein comprising at least one light chain variable regions (VL region)
comprising:

(a) three complementarity determining regions (CDRs) from any one of SEQ ID NOS:
23,25,27,29, 31, 33, 59-73, 84-93, 267-477, 487-495, 676-737, 763-777, 957-1052, 1063-
1072, 1074, 1076, and 1078; or

(b) any one of SEQ ID NOS: 23, 25, 27, 29, 31, 33, 59-73, 84-93, 267-477, 487-495,
676-737,763-777,957-1052, 1063-1072, 1074, 1076, 1078.

3. A binding protein comprising at least one heavy chain variable region (VH region) and
at least one light chain variable region (VL region), wherein the VH region comprises:

(a) three complementarity determining regions (CDRs) from any one of SEQ ID NOS:
22,24, 26, 28, 30, 32, 34-58, 74-83, 94-2606, 478-486, 496-675, 738-762, 778-956, 1053-1062,
1073, 1075, and 1077; or

(b) any one of SEQ ID NOS: 22, 24, 26, 28, 30, 32, 34-58, 74-83, 94-266, 478-486, 496-
675, 738-762, 778-956, 1053-1062, 1073, 1075, and 1077; and

the VL region comprises:

(c) three CDRs from any one of SEQ ID NOS: 23, 25, 27, 29, 31, 33, 59-73, 84-93, 267-
477, 487-495, 676-737, 763-777, 957-1052, 1063-1072, 1074, 1076, and 1078; or

(d) any one of SEQ ID NOS: 23, 25, 27, 29, 31, 33, 59-73, 84-93 , 267-477, 487-495,
676-737,763-777,957-1052, 1063-1072, 1074, 1076, 1078.

4. The binding protein of claim 3, wherein the binding protein comprises two VH regions

and two VL regions.

5. The binding protein of claim 3, wherein the binding protein comprises at least one VH

region and at least one VL region comprising a set of amino acid sequences selected from the
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group consisting of SEQ ID NOS: 22 and 23; 24 and 25; 26 and 27; 28 and 29; 30 and 31; and
32 and 33.

6. The binding protein of claim 4, wherein the binding protein:

(a) modulates a biological function of TNF-q;

(b) neutralizes TNF-q;

(c) diminishes the ability of TNF-a to bind to its receptor;

(d) diminishes the ability of pro-human TNF-a, mature-human TNF-a, or truncated-
human TNF-a to bind to its receptor; and/or

(e) reduces one or more of TNF-dependent cytokine production, TNF-dependent cell
killing, TNF-dependent inflammation, TNF-dependent bone erosion, and TNF-dependent

cartilage damage.

7. The binding protein of claim 4, wherein the binding protein has an on rate constant
(Kon) of at least about IOZM'IS'I; at least about 103M'1s'1; at least about 104M'1s'1; at least about

10°M's™; or at least about 10°M™'s™, as measured by surface plasmon resonance.

8. The binding protein of claim 4, wherein the binding protein has an off rate constant
(Koff) of at most about 10'3s'1; at most about 10'4s'1; at most about 10'55—1; or at most about 10

61
s, as measured by surface plasmon resonance.

9. The binding protein of claim 4, wherein the binding protein has a dissociation constant
(KD) of at most about 107 M; at most about 10™® M; at most about 10”° M; at most about 1071

M; at most about o M; at most about 10" M; or at most 107 M.

10. A binding protein capable of binding human TNF-q, the binding protein comprising:

(a) a heavy chain constant region comprising an amino acid sequence of SEQ ID NO:2
or SEQ ID NO: 3;

(b) a light chain constant region comprising an amino acid sequence of SEQ ID NO:4
or SEQ ID NO: 5;

(c) a heavy chain variable region (VH region) comprising an amino acid sequence
selected from the group consisting of SEQ ID NO: 22, 24, 26, 28, 30, 32, 34-58, 74-83, 94-266,
478-486, 496-675, 738-762, 778-956, 1053-1062, 1073, 1075, and 1077; and

(d) a light chain variable region (VL region) comprising an amino acid sequence
selected from the group consisting of SEQ ID NO: 23, 25, 27, 29, 31, 33, 59-73, 84-93, 267-477,
487-495, 676-737, 763-777, 957-1052, 1063-1072, 1074, 1076, and 1078.
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11. The binding protein of claim 3, wherein the binding protein comprises an
immunoglobulin molecule, an Fv, a disulfide linked Fv, a monoclonal antibody, an scFv, a
chimeric binding protein, a single domain binding protein, a CDR-grafted binding protein, a
diabody, a humanized binding protein, a multispecific binding protein, an Fab, a dual specific
binding protein, an Fab’ fragment, a bispecific binding protein, an F(ab’)2 fragment, a DVD-
Ig™, a bivalent fragment comprising two Fab fragments linked by a disulfide bridge at the hinge
region, a Fd fragment consisting of the VH and CH1 domains, a Fv fragment consisting of the
VL and VH domains of a single arm of an antibody, a dAb fragment, an isolated

complementarity determining region (CDR), or a single chain binding protein.

12. The binding protein of claim 4, wherein the binding protein is conjugated to an imaging
agent selected from the group consisting of a radiolabel, an enzyme, a fluorescent label, a

luminescent label, a bioluminescent label, a magnetic label, and biotin.

13. The binding protein of claim 4, wherein the binding protein further comprises a
therapeutic or cytotoxic agent selected from the group consisting of an anti-metabolite, an
alkylating agent, an antibiotic, a growth factor, a cytokine, an anti-angiogenic agent, an anti-
mitotic agent, an anthracycline, toxin, an apoptotic agent, and at least one additional therapeutic

agent for treating a disorder in which TNF-q activity is detrimental.

14. An isolated nucleic acid encoding a binding protein comprising the amino acid

sequence of claim 3.

15. A vector comprising the isolated nucleic acid of claim 14.

16. A host cell comprising the vector of claim 15.

17. A method for producing a protein that binds TNF-a, the method comprising the steps of

culturing the host cell of claim 16 in a culture medium under conditions sufficient to produce a

binding protein that binds TNF-a.

18. A pharmaceutical composition comprising the binding protein of claim 3, and a

pharmaceutically acceptable carrier.
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19. A method for treating a mammal comprising administering to the mammal an effective

amount of the pharmaceutical composition of claim 18.

20. A method for reducing human TNF-a activity, the method comprising contacting human

TNF-a with the binding protein of claim 3 such that human TNF-a activity is reduced.

21. A method for reducing human TNF-a activity in a human subject suffering from a
disorder in which TNF-a activity is detrimental, the method comprising administering to the
human subject the binding protein of claim 3 such that human TNF-q activity in the human

subject is reduced and/or treatment is achieved.

22. A method for treating a patient suffering from a disorder in which TNF-a is detrimental
comprising administering to the patient the binding protein of claim 3 either before, concurrent,
or after the administration to the patient of a second agent, wherein the second agent is selected
from the group consisting of an antibody, or fragment thereof, capable of binding human 1I.-12;
PGE2; LPA; NGF; CGRP; SubP; RAGE; histamine; a histamine receptor blocker; bradykinin;
IL-1alpha; IL-1beta; VEGF; PLGF; methotrexate; a corticosteroid, a glucocorticoid receptor

modulator; cyclosporin, rapamycin, FK506, and a non-steroidal anti-inflammatory agent.

23. The method of claim 21 or 22, wherein the disorder is an autoimmune and/or

inflammatory disorder.

24. The method of claims 23, wherein the disorder is selected from the group consisting of
Crohn’s disease, psoriasis, plaque psoriasis, arthritis, rheumatoid arthritis, psoratic arthritis,

osteoarthritis, or juvenile idiopathic arthritis, multiple sclerosis, and ankylosing spondylitis.

25. The method of claim 23, wherein the disorder is selected from the group consisting of a
respiratory disorder; asthma; allergic and nonallergic asthma; asthma due to infection; asthma
due to infection with respiratory syncytial virus (RSV); chronic obstructive pulmonary disease
(COPD); a condition involving airway inflammation; eosinophilia; fibrosis and excess mucus
production; cystic fibrosis; pulmonary fibrosis; an atopic disorder; atopic dermatitis; urticaria;
eczema,; allergic rhinitis; allergic enterogastritis; an inflammatory and/or autoimmune condition
of the skin; an inflammatory and/or autoimmune condition of gastrointestinal organs;
inflammatory bowel diseases (IBD); ulcerative colitis; Crohn’s disease; an inflammatory and/or
autoimmune condition of the liver; liver cirrhosis; liver fibrosis; liver fibrosis caused by

hepatitis B and/or C virus; scleroderma; tumors or cancers; hepatocellular carcinoma;
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glioblastoma; lymphoma; Hodgkin’s lymphoma; a viral infection; a bacterial infection; a
parasitic infection; HTL V-1 infection; suppression of expression of protective type 1 immune
responses, and suppression of expression of a protective type 1 immune response during

vaccination.

26. A method for determining the presence of TNF-a or a fragment thereof in a test sample
by an immunoassay, wherein the immunoassay comprises contacting the test sample with at
least one binding protein or fragment thereof according to claim 3, and at least one detectable

label.

27. The method of claim 26, wherein the method further comprises:

(i) contacting the test sample with the at least one binding protein or fragment thereof, wherein
the binding protein binds to an epitope on the TNF-a or fragment thereof so as to form a first
complex;

(ii) contacting the complex with the at least one detectable label, wherein the detectable label
binds to an epitope on the first complex, or on the TNF-a or fragment thereof, that is not bound
by the binding protein or fragment thereof, to form a second complex; and

(iii) detecting the presence of the TNF-a or fragment thereof in the test sample based on the
signal generated by the detectable label in the second complex, wherein the presence of the
TNF-a or fragment thereof is directly correlated with the signal generated by the detectable
label.

28. The method of claim 26, wherein the method further comprises:

(i) contacting the test sample with the at least one binding protein or fragment thereof, wherein
the binding protein or fragment thereof binds to an epitope on the TNF-a or fragment thereof so
as to form a first complex;

(ii) contacting the complex with the at least one detectable label, wherein the detectable label
competes with the TNF-a or fragment thereof for binding to the binding protein or fragment
thereof so as to form a second complex; and

(iii) detecting the presence of the TNF-a or fragment thereof in the test sample based on the
signal generated by the detectable label in the second complex, wherein the presence of the
TNF-a or fragment thereof is indirectly correlated with the signal generated by the detectable
label.

29. The method of claim 26, wherein the method optionally further comprises diagnosing,

prognosticating, or assessing the efficiency of therapeutic/prophylactic treatment of the patient.
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