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Abstract:

Antibody polypeptides that specifically bind a novel epitope of human CD40 are
provided. The antibody polypeptides do not exhibit CD40 agonist activity. The
antibody polypeptides are useful in the treatment of diseases involving CD40
activation, such as autoimmune diseases. The antibody polypeptides may be
domain antibodies (dAbs) comprising a single VL or VH domain. The half-life of the
antibody polypeptides may be increased by modifying the antibody polypeptides to
be dual specific reagents that can also bind human serum albumin (HSA).




10

15

20

30

atherosclerosis, autoimmune diseases of the ear, autoimmune diseases of the eye, autoimmune
hepatitis, autoimmune parotitis, colitis, coronary heart disease, Crohn’s disease, diabetes,
including Type 1 and/or Type 2 diabetes, epididymitis, glomerulonephritis, Graves’ disease,
Guillain-Barre syndrome, Hashimoto’s disease, hemolytic anemia, idiopathic
thrombocytopenic purpura, inflammatory bowel disease, immune response to recombinant
drug products, systemic lupus erythematosus, male infertil.ity, multiple sc.lerosi§, myasthenia
gravis, pemphigus, psoriasis, rheumatic fever, rheumatoid arthritis, sarcoidosis, scleroderma,
Sjogren’s syndrome, spondyloarthropathies, thyroiditis, transplant rejection, vasculitis, AIDS,
atopic allergy, bronchial asthma, eczema, leprosy, schizophrenia, inherited depression,
transplantation of tissues and organs, chronic fatigue syndrome, Alzheimer’s disease,
Parkinson’s disease, myocardial infarction, stroke, autism, epilepsy, Arthus’s phenomenon,

anaphylaxis, alcohol addiction, and drug addiction.

Provided is an antibody polypeptide comprising a first variable domain that speciﬁcalfy
binds an epitope of human CD40 comprising the amino acid sequence of SEQ ID NO: 1,
wherein the antibody polypeptide competes with the binding of domain antibody (dAb)
BMS3h-56-201 (SEQ ID NO: 9), or a pharméceutically acceptable salt thereof,i for use in the
preparation of a medicament for treatment of an. immune disease. The medicament can, for
example, be administered in combination with an immunosuppressive/immunomodulatory
and/or anti-inflammatory ‘agent. The immune disease can be, for example, an autoimmune
disease or a graft-related disease. The immune disease can also be selected from the group
consisting of selected from the group consisting of Addison’s disease, allergiesi ankylosing
spondylitis, asthma, atherosclerosis, autoimmune diseases of the ear, autoimmuhe‘ diseases of
the eye, autoimmune hepatitis, autoimmune parotitis, colitis, coronary heart disease, Crohn’s
disease, diabetes, including Type 1 and/or Type 2 diabetes, epididymitis, glomerulonephritis,
Graves’ disease, Guillain-Barre syndrome, Hashimoto’s disease, hemolytic anemia, idiopathic

thrombocytopenic purpura, inflammatory bowe! disease, immune response to recombinant

‘drug products, systemic lupus erythematosus, male infertility, muitipie sclerosis, myasthenia
_i ‘gravis, pemphigus, psoriasis, rheumatic fever, rheumatoid arthritis, sarcoidosis, scleroderma,
- Sjogren’s syndrome, Spdndyloarthropathics, thyroiditis, transplant rejection, vasculitis, AIDS,

_atopic allergy,« bronchial asthma, eczema, leprosy, schizophrenia, inheritéd depression,

transplantation of tissues and organs, chronic fatigue syndrome, Alzheimer’s dipease,
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Parkinson’s disease, myocardial infarction, stroke, autism, epilepsy, Arthus’s phenomenon,

anaphylaxis, alcohol addiction, and drug addiction.

BRIEF DESCRIPTION OF THE FIGURES

The patent or application file contains at least one drawing executed in color. Copies of
this patent or patent application publication with color drawing(s) will be provided by the

Office upon request and payment of the necessary fee.

FIG. 1 depicts the binding modes of'two different co-crystal structures ojf human CD40 "
(SEQ ID NO: 1), one with the dAb BMS3h-56-5 (SEQ ID NO: 321) and one with the Fab' of
Chi220 antibody. The BMS3h-56-5 and Chi 220 Fab' molecules are shown as cartoons with -
strands (represented as arrows in the dAb) and non-repetitive secondary structure (represented
as loops in th dAb). Complementarity-determing regions (CDRs) are also shown CD40 is also
shown as a cartoon with the BMS3h-56-5 epitope residues of human CD40. Th# Chi220
epitope residues are also shown. Disulfide bonds are also shown The N-terminus (N) and C-

terminus (C) of CD40 are labeled.

FIG. 2 depicts a space filling model of BMS3h-56-5 (SEQ ID NO: 321) contacting
human CD40 (SEQ ID NO: 1), which is shown as a cartoon. Surface residues of the dAb
BMS3h-56-5 that contact CD40 are shown. The BMS3h-56-5 CDR3 region and FR-2 residues
Leud$, Argd7, Arg56 and Phe99 are labeled. Kabat numbering (Kabat et al., Sequences of
Immunological Interest, 5%ed., U.S. Dept. Health & Human Services, Washington, D.C.
(1991)) is used in this diagram and differs from sequential numbering in that insertion residues
are used to keep the residue numbering of the B-strands identical. Thus for BMS3h-56-5,
sequential residue 53 becomes residue 52A, sequential residues 84, 85, and 86 become,
respectively, 82A, 82B, 82C and Kabat residue number 100 is missing (it would be between
sequential residues 103 and 104); CD40 is also represented as a cartoon with non-repetitive
secondary structure and the BMS3h-56-5 epitope. CD40 residues that differ between human
and Macaca fascicularis (cynomolgus monkey), Alal15, Phe99, Serl126, Hisl.62, Leul2l, and

Trpl09, are shown in stick representation. CD40 residues that differ between human and

cynomolgus monkey that are part of the BMS3h-56-5 epitope are Tl:p 109, Leu 1?1, and His162.
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CDA40 residues Trp109 and Leu121 lie in a cleft between the BMS3h-56-5 CDR3 and FR-2.
Mutation of Trp109 either greatly reduces or ablates BMS3h-56-5 activity.

F1G. 3 depicts binding of a PEGylated antl-human CD40 dAb, BMS3h38 2C-P40Br,
on blood samples from human and primate species. FIG. 3A shows BMS3h38-2C-P40Br
binding to human and cynomolgus B cells; FIG. 3B shows BMS3h38-2C-P40Br binding to
human, rhesus, and chimp B cells.

F1G. 4, FIG. 5, FIG. 6, and FIG. 7 show ClustalW2 alignments ofrepreSentatlve
domain antibody polypeptides from lineages BMS3h-56, BMS3h-37, BMS3h-38, and BMS3h-

198, respectively.

DETAILED DESCRIPTION

Antibody polypeptides that specifically bind to human CD40 are provided. The
antibody polypeptides do not exhibit CD40 agonist activity, and the antibody polypeptides are
useful in the treatment of diseases involving CD40 activation, such as autoimmune diseases. -
The antibody polypeptides may be selected using a primary screen that utilizes cell binding
assays, followed by one or more rounds of error-prone or degenerate oligonucleotide-directed
affinity maturation. As a result, a genus of antibody polypeptides that speciﬁcakly bind a

single CD40 epitope are provided.

A “lineage” is a set of related antibody polypeptides that were prepared from a common
precursor by error-prone or degenerate oligonucleotide-directed affinity maturation, as
disclosed in the examples below, and that are expected to bind the same CD40 epitope. The
nomenclature of the antibody polypeptides is used to designate the various linea?ges. The
nomenclature “BMS3h-56,” for example, refers to antibody polypeptides of linéage 56, which
were raised against human CD40. “Lineage BMS3h-56" antibody polypeptides include
BMS3h-56-1 through BMS3h-56-33, and BMS3h-56-202 through BMS3h-56-288.

Accordingly, in one aspect, an antibody polypeptide comprises a variable domain that
specifically binds human CD40, where the antibody polypeptide competes with the binding of
any one of the domain antibodies (dAbs) listed in TABLE 3. For example, the dAb may

: belong to a lineage selected from the group consisting of BMS3h-37, BMS3h- 38, BMSBh—41
- BMS3h- 43 BMS3h-56, BMS3h-131, 'BMS3h-198, and BMS3h-202, such as the dAb

BMS3h-56-5, BMS3h-56-201, or BMS3h-56-258, for instance. In another aspect, an antibody
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polypeptide specifically binds the same human CD40 epitope as any one of the dAbs listed in-
TABLE 3. For example, the antibody polypeptide may comprise a variable domain that
specifically binds the same human CD40 epitope as the dAb BMS3h-56-5, BM$3h-56-201, or

" BMS3h-56-258, for instance. As disclosed below, the human CD40 epitope mab' comprise

amino acid residue Trp109 of SEQ ID NO: 1, for example.

The antibody polypeptides may be domain antibodies containing a singl¢ variable
domain. The antibody polypeptides also may comprise additional domains, such as an Fc |
domain. For instance, the antibody polypeptide may comprise a second variable domain that
specifically binds human serum albumin (HSA). Such dual specific antibody leypeptidés

may have an increased half-life, for example.

In the Sequence Listing, SEQ ID NO: 1 is the amino acid sequence of human CD40;
SEQ ID NO: 2 is the amino acid sequence of Macaca fascicularis CD40. The amino acid
sequence of the domain antibody BMS3h-56-5 is SEQ ID NO: 321.

As used herein, “specific binding” refers to the binding of an antigen by bn antibody
polypeptide with a dissociation constant (Kg) of about 1 uM or lower as measured, for
example, by surface plasmon resonance. Suitable assay systems include the BlAcore™
surface plasmon resonance system and BlAcore ™ kinetic evaluation software (e.g., version
2.1). The affinity or K, for a specific binding interaction may be about 500 nM or lower or

about 300 nM or lower.

The term “about” will be understood by persons of ordinary skill in the art and will
vary to some extent on the context in which it is used. Generally, about encompasses a range

of values that are plus/minus 10% of a referenced value.

In accordance with this detailed description, the following abbreviations and deﬁnitions“
apply. It must be noted that as used herein, the singular forms “a”, “an”, and “the” include |
plural referents unless the context clearly dictates otherwise. Thus, for example, reference to
“an antibody” includes a plurality of such antibodies and reference to “the dosage” includes

reference to one or more dosages and equivalents thereof known to those skilled in the art, and

-.go forth.
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1. CD40 and CD40 Activities

Antibody polypeptides are provided that bind human CD40. CD40 is ailso known as B-
cell surface antigen CD40, Bp50, CD40L receptor, CDw44, €DW40, MGC9013, p50,
TNFRSFS5, and Tumor necrosis factor receptor superfamily member 5. Relevant structural
information for human CD40 can be found, for example, at UniProt Accession Numbers
P25942, Q9BYUO, and Q53GNS. “Human CD40” refers to the CD40 comprising the

following amino acid sequence:

MVRLPLQCVL WGCLLTAVHP EPPTACREKQ YLINSQCCSL CQPGQKLVSD
CTEFTETECL PCGESEFLDT WNRETHCHQH KYCbPNLGLR VQQKGTSETD
TICTCEEGWH CTSEACESCV LHRSCSPGFG VKQIATGVSD TICEPCPVGF
FSNVSSAFEK CHPWTSCETK DLVVQQAGTN KTDVVCGPQD RLRALVVIPT
IFGILFAILL VLVFIKKVAK KPTNKAPHPK QEPQEINFPD DLPGFSNTAAP

VQETLHGCQP VTQEDGKESR ISVQERQ (SEQIDNO: ).

CDA40 also has been sequenced in Mus musculus, Sus scrofa, Bos taurus, Gallus gallus, Canis -
familiaris, Macaca fascicularis (cynomolgus monkey), Ovis aries, Equus caballus, and Rattus

norvegicus.

Binding of the present antibody polypeptides to CD40 antagonizes CD40 activity.
“CD40 activities” include, but are not limited to, T cell activation (e.g., inductibn of T cell
proliferation or cytokine secretion), macrophage activation (e.g., the induction of reactive
oxygen species and nitric oxide in the macrophage), and B cell activation (e.g., B cell
proliferation, antibody isotype switching, or differentiation to plasma cells). CDA40 activities
can be mediated by interaction with other molecules. “CD40 activities” include the functional
interaction between CD40 and the following molecules, which are identified by their Uniprot

Accession Number is parentheses:

CALR (P27797);
ERP44 (Q9BS26);
FBL (P22087);
POLR2H  (P52434);
RFC5. © (P40937);
SGK1 (000141);

12
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SLC30A7 (QSNEWO0);
SLC39A7 (Q92504),

TRAF2 (Q5TI1L3);
TRAF3 (Q13114);
TRAF6 (Q9Y4K3);
TXN (Q5T937);
UGGT! (Q9NYU2); and
USP15 (Q9Y4E3).

For example, 2 CD40 “activity” includes an interaction with TRAF2. CD40/TRAF2
interaction activates NF-xB and JNK. See Davies et al., Mol. Cell Biol. 25: 9806-19 (2005).
This CD40 activity thus can be determined by CD40-dependent cellular NF-xB and JNK
activation, relative to a reference.

As used herein, the terms “activate,” “activates,” and “activated” refer tq an increase in
a given measurable CDA40 activity by at least 10% relative to a reference, for example, at least
10%, 25%, 50%, 75%, or even 100%, or more. A CD40 activity is “antagonized” if the
activity is reduced by at least 10%, and in an exemplary embodiment, at least about 20%, 30%,
40%, 50%, 60%, 70%, 80%, 90%, 95%, 97%, or even 100% (i.e., no detectable iactivity),
relative to the absence of the antagonist. For example, an antibody polypeptide imay
antagonize some or all CD40 activity, while not activating CD40. In one embodiment, the
antibody polypeptide-does not activate B cell proliferation. In another embodiment, the
antibody polypeptide does not activate cytokine secretion by T cells, where the cytokine is at
least one cytokine selected from the group consisting of 1L-2, IL-6, IL-10, IL-13, TNF-q,
IFN-y. ’

2. The CD40 Epitope

X-ray crystallography of a complex between human CD40 (SEQ ID NO: 1) and the
dAb BMS3h-56-5 (SEQ ID NO: 321) was used to reveal an epitope recognized by the antibody
polypeptides of the disclosure. Structural models of CD40 and BMS3h-56-5 were fitted to

electron density data to yield seven models or versions of the CD40/BMS3h-56+5 complex,

which come from three crystallographically independent complexes in one crystal form and
four crystallographically independent complexes in a second crystal form. The versions have '

real space correlation coefficients of about 0.92 for main-chain atoms and 0.80 for side-chain

~ atoms. The CD40 molecule has a certain amount of flexibility in the seven versions, but the

13
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overall nature of the CD40/BMSBh-56-5 interaction is retained in all versions. The versions
differ in the interaction between the CD40 residue Trp109 and BMS3h-56-5 Trp103 (Kabat
Numbering, see below). BMS3h-56-5 Trp103 forms an edge-to-face interactionj with CD40 }
Trp109 in one version, while forming a displaced stacking (i.e., face-to-face) intLeraction in

other versions.

The shape complementarity statistic, Sc, for the seven versions ranges from 0.70 ~ 0.77,
which shows a higher degree of shape complementarity than for typical antibody/antigen
complexes. For example, these values compare to ranges of 0.71 — 0.76 for fouq‘
protease/protein inhibitor complexes, 0.70 — 0.74 for five oligomeric interfaces, and 0.64 —
0.68 for six antibody/antigen complexes. See Lawrence et al., “Shape Compiementarity at

Protein/Protein Interfaces,” J. Mol. Biol. 234: 946-950 (1993).

A mode! of the human CD40/BMS3H-56-5 complex is shown in FIG. 1. One
BMS3h-56-5 dAb binds to one CD40 molecule. The BMS3h-56-5 epitope does}i not overlap
the Chi220 Fab' fragment epitope. All versions of the complex define a set of CjD4O residues
that contact BMS3h-56-5: Trp109, Leu121, His122, Ser124, Ser156, Alal57, Phel58, Glul59,
and His162 (with reference to SEQ ID NO: 1). CD40 residues that contact BMS3h-56-5 in
some versions of the complex are Pro85, Asn86, Leu87, Gly88,l Glul06, Glu107, Gly108,
His[10, Thr112, Cys119, Val120, Gin133, lle134, Alal35, Thr136, Serl55, and Lys160.
Vall54 is a buried CD40 residue in all versions. Other CD40 residues buried inf some versions

are Serl18, Argl23, Thri41, Phel51, Asp153, Cys161, and Pro163.

As used herein, the term “in contact” refers to an interatomic distance whose maximum
is determined by an atom type distance dependency as defined by Sheriff et al., J. Mol. Biol.
197:273-296 (1987) and Sheriff, Immunomethods 3. 191-196 (1993).

As used herein, the term “buried” refers to a residue that has a least one ?tom with
surface area defined by the program MS (Connolly, J. App!. Crystallogr. 16: 548-558 (1983)),
a probe sphere of 1.7A, and atom type dependent Van der Waals radii as defined by Sheriff,
Immunomethods 3: 191-196 (1993). '

FIG. 2 shows the surface of BMS3h-56-5 (SEQ ID NO: 321) including q"ontacting
residues and buried residues. CD40 (SEQ ID NO: 1) is represented as a ribbon ﬂiagram with

‘orange representing non-repetitive secondary structure and magenta representing the epitope

14
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residues. CDA40 residues Trp109, Alal135, Leul21, Ser126, and His162, which are shown,
differ in various non-human primate sequences. CD40 residues Alal15 and Ser126 are on the
opposite side of the BMS3h-56-5 binding site. Trp109 and Leul21 bind in a cleft that lies
between CDR3 and FR-2 (residues Leud5 and Arg47) of BMS3h-56-5. His162 interacts with
residues in CDR2 of BMS3h-56-5, especially Lys 56. In summary, the CD40 epitope
comprises one or more residues listed in TABLE 1, with reference to the numb@ring used in

SEQ ID NO: 1.

TABLE 1

CDA40 residues contacting BMS3h-56-5:

Trpl109, Leul2l, His122, Ser124, Ser156,

Alal57, Phel58, Glul59, His162

BMS3h-56-5, like the other dAbs listed in TABLE 3, was prepared by a screening and
affinity maturation method described in more detail below, using human CD40 fas the antigen.
It is expected that dAbs created by affinity maturation from a common precur501r dAb will bind
the same human CD40 epitope. Competition studies described below, for exarﬁple, indicate
that dAbs generated from a common precursor dAb by affinity maturation compete for binding
with each other to human CD40. The same competition studies, however, show that the dAbs

do.not compete with at least the Chi220 or G28-5 antibodies.

3. Antibody Polypeptides

The antibody polypeptides comprise a variable domain. In 6ne embodiment, the
antibody polypeptides are in the form of a dAb that contains a single variable domain.
Antibody polypeptides may be full-length anti-CD40 immunoglobulin molecules comprising
two heavy (H) chains and two light (L) chains interconnected by disulfide bonqs. In this
embodiment, the amino terminal portion of each chain includes a variable domain (Vi or Vi)

of about 100-110 amino acids primarily responsible for antigen recognition via the

vcdmpler}lentarity détefminihg regions (CDRs) contained therein. ‘The carboxy-terminal "half" -

of each heavy chain defines a constant region (Fc) primarily responsible for effector function.
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Antibody polypeptides also may be “fragments” comprising a portion of the full-length

anti-CD40 immunoglobulin molecule that comprises a variable domain that specifically binds
CD40. Thus, the term “antibody polypeptides” includes an antigen-binding heavy chain, light
chain, heavy chain-light chain dimer, Fab fragment, F(ab'), fragment, Fv fragmhnt, single |
chain Fv (scFv), and dAb, for example. The term “antibody polypeptides” thusj includes
polypeptides made by recofnbinant engineering and expression, as well as monoclonal
antibodies produced by natural recombination and secretion by hybridoma cell clones.

Light chains are classified as kappa (x) or lambda ()), and are characterized by a
particular constant region, C(, as known in the art. Heavy chains are classified as v, p, o, 6, or
£, and define the isotype of an antibody as IgG, IgM, IgA, IgD, or ]gE, respectively. The
heavy chain constant region is comprised of three domains (CH1, CH2, and CH3) for IgG,
IgD, and I1gA; and four domains (CH1, CH2, CH3, and CH4) for IgM and IgE. Anti-CD40
antibodies may have a heavy chain constant region selected from any of the immunoglobulin

classes (IgA, IgD, IgG, IgM, and IgE).

Each light chain variable domain (V) and heavy chain variable domain (Vy) is
composed of three CDRs and four framework regions (FRs), arranged from amino-terminus to
carboxy-terminus in the following order: FR1, CDRI1, FR2, CDR2, FR3, CDR3, FR4. The
three CDRs of the light chain are referred to as “LCDR1, LCDR2, and LCDRS’?’ and the three
CDRs of the heavy chain are referred to as “HCDR1, HCDR2, and HCDR3.”

As used herein, the term “Fc domain” refers to the constant region antibody sequences
comprising CH2 and CH3 constant domains as delimited according to Kabat et al., Sequences
of Immunological Interest, 5" ed., U.S. Dept. Health & Human Services, Washington, D.C.
(1991). The Fc region may be derived from an 1gG1 or an [gG4 Fc region, for @xample. A
variable domain may be fused to an Fc domain. In this.case, the carboxyl terminus of the
variable domain (either a Vi or Vi domain, including dAbs) may be linked or ﬁjsed to the
amino terminus of the Fc CH2 domain. Alternatively, the carboxyl terminus of the variable
domain may be linked or fused to the amino terminus of a CH1 domain, which itself is fused to
the Fc CH2 domain. The protein may comprise the hinge region between the CH1 and CH2

domains in whole or in part.

16



10

15

20

25

The CDRs contain most of the residues that form specific interactions with the antigen.
As shown in FIG. 2, for example, CDR2 and CDR3, plus FR4 residue Trp103, f@rm most of
the contacts between CD40 and the dAb BMS3h-56-5. For example, the variable domain of an
antibody polypeptide comprises CDR1, CDR2, and CDR3 regions that have the same amino -
acid sequence as the CDR1, CDR2, and CDR3 regions of one of the dAbs listed in TABLE 3
or that each differ from the CDRI, CDR2, and CDR3 regions by one or two amipo acids. For
example, the antibody polypeptide may comprise CDR1, CDR2, and CDR3 regij(ms that have
the same amino acid sequence as the CDR1, CDR2, and CDR3 regions of BMS3h-56-5,
BMS3h-56-258, or BMS3h-56-201, for example.

A “domain antibody” (dAb) comprises a single variable (V| or Vy) domain that is
capable of specifically and monovalently binding an antigen, such as CD40. For example, a
dAb may have a Vyy structure, characteristic of a camelid dAb. A “Vy domain™ as used herein
is meant to include a Vyy structure. In another embodiment, the Vy domains of the present
invention (including all features and combination of features presented as embodiments herein)
are other than Vyy domains. dAbs may form homo- or heterodimers in solution. Bivalent
anti-CD40 antibodies are believed to exhibit agonist activity because of the ability to cross-link
bound CD40 molecules on the cell surface. While not limited by any particular theory, it is
believed that monovalent dAbs do not activate CD40, because the dAbs dé not cross-link

CD40.

As used herein, the term “variable domain” refers to immunoglobulin variable domains
defined by Kabat et al., Sequences of [mmunovlogical Interest, 5" ed., U.S. Dept. Health &
Human Services, Washington, D.C. (1991). The numbering and positioning of CDR amino
acid residues within the variable domains is in accordance with the well-known Kabat
numbering convention. For example, the Kabat numbering for BMS3h-56-5 (SEQ ID NO:
321) is compared in TABLE 2 to the same sequence numbered sequentially. In the Kabat
numbering, BMS3h-56-5 has insertion residues 52A, 82A, 82B, 82C, and is missing residue
100. In both numbering systems, the Ser and Thr at the N-terminus that are part of the

expression construct are given negative numbers.

17
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TABLE 2

BMS3h-56-5

Kabat
Sequential

BMS3h-56-5

Kabat
Sequential

BMS3h-56-5

Kabat

Sequential

BMS3h-56-5

-2-1
|
ST
CDR1 _
10 20 30. 40 50
- I - I - l - I - |
10 20 30 40 50

- ! - I - | - | - B

EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSA

CDR2 L
60 70 80 90
A - I - l - | ABC - | -
60 70 80 90 100
- | - I - l - I - |

INPQGTRTYYADSVMGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKLP

CDR3
101 110 116
b l -
110 119
- | -
FTFDDWGQGTLVTVSSAAA (SEQ ID NO: 3)

The term “human,” when applied to antibody polypeptides, means that the antibody

polypeptide has a sequence, e.g., FR and/or CH domains, derived from a human.

immunoglobulin. A sequence is “derived from” a human immunoglobulin coding sequence

when the sequence is either: (a) isolated from a human individual or from a cell or cell line

from a human individual; (b) isolated from a library of cloned human antibody gene sequences

or of human antibody variable domain sequences; or (¢) diversified by mutation and selection

from one or more of the polypeptides above. An “isolated” compound as used herein means

that the compound is removed from at least one component with which the compound is

naturally associated with in nature.

Antibody polypeptides can be administered to human patients while largely avoiding

the anti-antibody immune response often provoked by the administration of antibodies from

other species, e.g.,

mouse. For example, murine antibodies can be “humanized” by grafting

murine CDRs onto a human variable domain FR, according to procedures well known in the
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art. Human antibodies as disclosed herein, however, can be produced without the need for

genetic manipulation of a murine antibody sequence.

Variable domains may comprise one or more framework regions (FR) with the same
amino acid sequence as a corresponding framework region encoded by a human germline
antibody gene segment. For example, a domain antibody may comprise the Vy; germline gene.

segments DP47, DP45, or DP38, the V, germline gene segment DPK9, the Jy segment JH4b,

or the J, segment J, 1.

Changes may be made to antibody polypeptide sequences while retaining the ability to
bind CD40 specifically. Specifically, the antibody polypeptides (e.g., a dAb) may comprise a
variant variable domain that retains the function of specifically binding the same CD40 epitope
as the dAb BMS3h-56-5. See TABLE 1. That is, the variant variable domain may bind a
human CDA40 epitope comprising at least one of Trp109, Leul21, His122, Ser124, Serl 56,
Alal57, Phel58, Glul59, and His162 of SEQ ID NO: 1. In one embodiment, thfe variant
variable domain epitope may comprise Trp109, Leul21, His122, Ser124, Ser156, Alal57,
Phel58, Glul59, and His162. Alternatively, the variant variable domain may specifically bind
a CD40 epitope comprising CD40 residue Trp109. In yet another embodiment, the variant
variable domain may compete with BMS3h-56-5 for specific binding to CD40.~§Error-prone
affinity maturation, as disclosed in the examples below, provides one exemplary method for
making and identifying antibody polypeptides with variant sequences that specif]cally bind the

same CD40 epitope.

For example, a variant variable domain may differ from one of the variable domains
listed in TABLE 3 by up to 10 amino acids or any integral value between, where the variant
variable domain specifically binds CD40. Alternatively, the variant variable domain may have
at least 90% sequence identity (e.g., at least 92%, 95%, or 98% sequence identity) relative to a
sequence listed in the present Sequence Listing. Non-identical amino acid residues or amino
acids that differ between two sequences may represent amino acid substitutions, additions, or
deletions. Residues that differ between two sequences appear as non-identical positions, when
the two seqﬁe.nces are aligned by any appropriate amino acid sequence alignmeﬁt algorithm,

such as BLAST.
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It is provided that amino acid substitutions may be made to individual FR regions, such
that one or more FR comprises up to two amino acid differences relative to the amino acid
sequence of the corresponding FR encoded by a human germline antibody gene segment. It is
further provided that the variant variable domain may contain one or two amino acid
substitutions in one or more CDR. Representative variable domains that specifically bind

CD40 are listed in TABLE 3.

Clustal W2 alignments between representative variable domains of antibody
polypeptides from lineages BMS3h-56, BMS3h-37, BMS3h-38, and BMS3h-198 are shown in
FIG. 4, FIG. 5, FIG. 6, and F1G. 7, respectively. As a general rule, the degree to which an
amino acid is conserved in an alignment of related protein sequences is proportional to the
relative importance of the amino acid position to the function of the protein. That is, amino
acids that are common in all related sequences likely play an important role and cannot be
easily substituted. On the other hand, positions that vary between the sequences likely can be
substituted with other amino acids or otherwise modified, while maintaining the activity of the
protein. The alignments shown in FIG. 4, FIG. 5, FIG. 6, and FIG. 7 and the stﬂ;uctural
relationships ascertained from FIG. 1 and FIG. 2, for example, can guide the copstruction of
variant antibody polypeptides that specifically bind an epitope of human CD40 comprising the
amino acid sequence of SEQ ID NO: 1, whereip tlee antibody polypeptide competes with the
binding of dAb BMS3h-56-201 (SEQ ID NO: 9). Such variant antibody polypeptides include,
but are not limited to, those with an amino acid modification corresponding to a substitution,
insertion, or deletion with reference to any of the variable domains listed in TA$LE 3. Variant
antibody polypepfides also include those with an amino acid modification correéponding to an

amino acid modification conserved between the sequences listed in TABLE 3.

The information regarding the boundaries of the V| or Vi domains of heavy and light
chain genes may be used to design PCR primers to amplify the variable domain from a cloned
heavy or light chain coding sequence encoding an antibody polypeptide known lto bind CDA40.
The amplified variable domain may be inserted into a suitable expression vector, e.g., pHEN-1
(Hoogenboom et al. (1991) Nucleic Acids Res. 1 9:4133-4137) and expressed, either alone or as
a fusion with another polypeptide sequence, using techniques well known in the art. Based on
the disclosed amino acid and polynucleotide sequences, the fusion pfotein can be'produced and

purified using only ordinary skill in-any suitable mammalian host cell line, such as CHO, 293,
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COS, NSQ, and the like, followed by purification using one or a combination of methods,
including protein A affinity chromatography, ion exchange, reverse phase techniques, or the
like. |

In one aspect, the antibody polypeptide is a “dual specific” antibody polypeptide
comprising a first variable domain that specifically binds human CD40 comprising the amino
acid sequence of SEQ ID NO: 1. Dual specific antibody polypeptides comprise:a second

variable domain that specifically binds a second antigen that is other than human CD40.

In another embodiment, the second antigen may be a cell surface molecdle of an
immune effector cell or a soluble molecule such as a cytokine, for example. Binding of the
dual specificity antibody polypeptide could be used to antagonize CD40 and antagonize a
biological activity of the second antigen. Cell surface molecules of immune effector cells
include the cluster of differentiation (CD) molecules. Representative CD markers are listed on
the Internet at hypertext transfer protocol en.wikipedia.org/wiki/List_of_human; clusters_of
_differentiation (last modified on February 22, 2012). Cell surface molecules of immune
effector cells also include Major Histocompatibility Complex (MHC) Class II molecules.
Antibodies against these cell surface molecules are known in the art and can be used a source

of a variable domain to construct a dual-specific antibody polypeptide.

In one embodiment, antibody polypeptides of a dual specific ligand may%b,e linked by .
an “amino acid linker” or “linker.” For example, a dAb may be fused to the N-terminus of an
amino acid linker, and another dAb may be fused to the C-term.inus of the linker. Although
amino acid linkers can be any length and consist of any combination of amino acids, the linker
length may be relatively short (e.g., five or fewer amino acids) to reduce interactions between
the linked domains. The amino acid composition of the linker also may be adju#sted to reduce
the number of amino acids with bulky side chains or amino acids likely to introduce secondary
structure. Suitable amino acid linkers include, but are not limited to, those up to 3, 4, 5, 6, 7,
10, 15, 20, or 25 amino acids in length. Representative amino acid linker sequences include
(GGGGS), (SEQ ID NO: 4), where n may be any integer between 1 and 5. Other suitable
linker sequences. may be selected from the group consisting of AST (SEQ ID NO: 5),
TVAAPS (SEQ ID NO: 6), ’I:VA (SEQ ID'NO: 7),7and ASTSGPS (SEQ ID NQO: 8).

21



15

20

25

30

The binding of the second antigen can increase the in vivo half-life of thé antibody
polypeptide. For example, the second variable domain of the dual specific antibody
polypeptide may specifically bind serum albumin (SA), e.g., human serum élbUmin (HSA).
The antibody polypeptide formatted to bind HSA can have an increased in vivo t-a (“alpha
half-life”) or t-B (“beta half-life”) half-life relative to the same unformatted antibody
polypeptide. The t-o and t-B half-lives measure how quickly a substance is distributed in and
eliminated from the body. The linkage to HSA may be accomplished by fusion|of the antibody
polypeptide with a second varjable domain capable of specifically binding HSA, for example.
Anti-human serum albumin antibodies are well-known in the art. See, e.g., Abcam®, Human
Serum Albumin antibodies ab10241, ab2406, and ab8940, available on the Intemet at

hypertext transfer protocol www.abcam.com/index.html, or GenWay, ALB antibody, available

" on the Internet at hypertext transfer protocol www.genwaybio.com. Variable domains that

specifically bind HSA can be obtained from any of these antibodies, and then fused to an
antibody polypeptide of the disclosure using recombinant techniques that are well known in the

art.

* Alternatively, the linking of the antibody polypeptide to HSA can be acdomplished by
directly fusing the antibody polypeptide sequence to an HSA coding sequence dsing techniques
well known to the skilled artisan. The HSA coding sequences can be obtained by PCR using
primers derived from the cDNA sequence available at GenBank Accession No. NM000477, for

example.

In one embodiment, the ta-half-life of the HSA-linked domain antibody composition is
increased by 10% or more. In another embodiment, the ta-half-life of the HSA:linked domain
antibody composition is in the range of 0.25 hours to 6 hours. In another embodiment, the tB-
half-life of the HSA-linked domain antibody composition is increased by 10% or more. In
another embodiment, the tB-half-life of the HSA-linked domain antibody composition is in the
range of 12 to 48 hours.

In another embodiment, an antibody polypeptide may be formatted to increase its in
vivo half-life by PEGylation. In one embodiment, the PEG is covalently linked. In another

embodiment, the PEG is linked to the antibody polypeptide at a cysteine or lysine residue. In
yet another embodiment, the PEG-linked antibody polypeptide has a hydrodynamic size of at
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least 24 kD. In yet anothe; embodiment, the total PEG size.is from 20 to 60 kD), inclusive. In
yet another embodiment, the PEG-linked domain antibody has a hydrodynamic size of at least
200kD.

PEGylation can be achieved using several PEG attachment moieties including, but not
limited to N-hydroxylsuccinimide active ester, succinimidyl propionate, maleimide, viny!
sulfone, or thiol. A PEG polymer can be linked to an antibody polypeptide at either a
predetermined position, or can be randomly linked to the domain antibody molecule.
PEGylation can also be mediated through a peptide linker attached to a domain|antibody. That
is, the PEG moiety can be attached to a peptide linker fused to an antibody polypeptide, where
the linker provides the site (e.g., a free cysteine or lysine) for PEG attachment. Methods of
PEGylating antibodies are well known in the art, as disclosed in Chapman, et al., “PEGylated
antibodies and antibody fragments for improved therapy: a review,” Adv. Drug Deliv. Rev.

54(4):531-45 (2002), for example.

Antibody polypeptides also may be designed to form a dimer, trimer, teﬁramer, or other
multimer. Antibody polypeptides, e.g., dAbs, can be linked to form a multimer by several

methods known in the art, including, but not limited to, expression of monomers as a fusion

protein, linkage of two or more monomers.via a peptide linker between monomers, or by

chemically joining monomers after translation, either to each other directly, or through a linker
by disulfide bonds, or by linkage to a di-, tri- or multivalent linking moiety (e.gi, a multi-arm

PEG). In one embodiment, the multimer can bind a single molecule of CD40.
4. Pharmaceutical Compositions and Methods of Treatment

A pharmaceutical composition comprises a therapeutically-effective amount of one or
more antibody polypeptides and optionally a pharmaceutically acceptable carridr.
Pharmaceutically acceptable carriers include, for example, water, saline, phosphate buffered
saline, dextrose, glycerol, ethanol and the like, as well as combinations thereof.
Pharmaceutically acceptable carriers can furthe;r comprise minor amounts of auxiliary
substances, such as wetting or emulsifying agents, preservatives, or buffers that.enhance the
shelf-life or effectiveness of the fusion protein. The compositions can.be formulated to

provide quick, sustained, or delayed release of the active ingredient(s) after administration.
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Suitable pharmaceutical compositions and processes for preparing them are well known in the

art. See, e.g., Remington, THE SCIENCE AND PRACTICE OF PHARMACY, A. Gennaro, et al., eds,,
21st ed., Mack Publishing Co. (2005).

The pharmaceutical composition further may comprise an immuno-
suppressive/immunomodulatory and/or anti-inflammatory agent. A method of treating an
immune disease in a patient in need of such treatment may comprise administering to the
patient a therapeutically effective amount of the pharmaceutical composition. Aintagonizing
CD40-mediated T cell activation could inhibit undesired T cell responses occurring during
autoimmunity, transplant rejection, or allergic responses, for example. Inhibiting CD40-

mediated T cell activation could moderate the progression and/or severity of these diseases.

As used herein, a “patient” means an animal, e.g. mammal, including humans. The
patient may be diagnosed with an immune disease. “Treatment” or “treat” or “treating” refers
to the process involving alleviating the progression or severity of a symptom, disorder,
condition, or disease. An “immune disease” refers to any disease associated with the
development of an immune reaction in an individual, including a cellular and/or @ humoral
immune reaction. Examples of immune diseases include, but are not limited to, inflammation,
allergy, autoimmune disease, or graft-related disease. The autoimmune disease may be
selected from the group consisting of systemic lupus erythematosus, multiple sclerosis,
rheumatoid arthritis, diabetes, psoriasis, scleroderma, atherosclerosis, inflammatory bowel

disease, and ulcerative colitis.

Diseases that can be treated by administering the pharmaceutical composition may be
selected from the group consisting of Addison’s disease, allergies, ankylosing spondylitis,
asthma, atherosclerosis, autoimmune diseases of the ear, autoimmune diseases of the eye,
autoimmune hepatitis, autoimmune parotitis, colitis, coronary heart disease, Crohn’s disease,
diabetes, including Type 1 and/or Type 2 diabetes, epididymitis, glomerulonephritis, Graves’
disease, Guillain-Barre syndrome, Hashimoto’s disease, hemolytic anemia, idiopathic
thrombocytopenic purpura, inflammatory bowel disease, immune response to recombinant

drug products (e.g., Factor VII in hemophiliacs), systemic lupus erythematosus, male

- infertility, multiple sclerosis, myasthenia gravis, pemphigus, psoriasis, rheumatic fever,

rheumatoid arthritis, sarcoidosis, scleroderma, Sjogren’s syndrome, spondyloarthropathies,
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thyroiditis, transplant rejection, and vasculitis. Autoimmune-mediated conditions include, but
are not limited to, conditions in which the tissue affected is the primary target, and in some -
cases, the secondary target. Such conditions include, but are not limited to, AIDS, atopic
allergy, bronchial asthma, eczema, lepresy, schizophrenia, inherited depression, jtransplantation
of tissues and organs, chronic fatigue syndrome, Alzheimer’s disease, Parkinson's disease,
myocardial infarction, stroke, autism, epilepsy, Arthus’ phenomenon, anaphylaxﬂs, alcohol

addiction, and drug addiction.

The pharmaceutical composition may be administered alone or in combination therapy,
(i.e., simultaneously or sequentially) with an immunosuppressive/immunomodulatory and/or
anti-inflammatory agent. Different immune diseases can require use of specific-auxiliary
compounds useful for treating immune diseases, which can be determined on a patient-to-
patient basis. For example, the pharmaceutical composition.may be administered‘; in
combination with one or more suitable adjuvants, e.g., cytokines (IL-10 and IL-13, for

example) or other immune stimulators, e.g., chemokines, tumor-associated antigens, and

peptides. Suitable adjuvants are known in the art. |

Any suitable method or route can be used to administer the antibody polypeptide or the
pharmaceutical composition. Routes of administration include, for example, oral, intravenous,
intraperitoneal, subcutaneous, or intramuscular administration. A therapeutically effective
dose of administered antibody polypeptide(s) depends on numerous factors, including, for

example, the type and severity of the immune disease being treated, the use of combination

- therapy, the route of administration of the antibody polypeptide(s) or pharmaceutical

composition, and the weight of the patient. A non-limiting range. for a therapeutically effective
amount of a domain antibody is 0.1-20 mg/kg, and in an aspect, 1-10 mg/kg, relative to the
body weight of the patient. The dose of antibody polypeptide(s) can be further guided by the
amount of antibody polypeptide(s) required for CD40 antagonism in in vitro and/qr in vivo

models of disease states. Representative models are described below and in the examples.
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5. In Vitro and In Vive Models

The ability of antibody polypeptides of the disclosure to antagonize CD40 can be tested
in one of several available in vitro or in vivo model systems. Appropriate animal and cell

model systems are described below. Further cell assay systems are described in the examples.

5.1.  Inflammatory Bowel Disease (IBD) Models:

IBD is a multifactorial immune disorder of uncertain etiology. Several nhouse models
of mucosal inflammation that resemble IBD have provided insight into the mechfanisms
governing both normal and pathological mucosal immune function. IBD modelé include using
the mucosal immunity and inflammation system of De Winter et al., Am. J. Physiol. 276:
G1317-1321 (1999). In one aspect, the injection into immunodeficient mice of a subset of
CD4(+) T lymphocytes, the CD4(+)CD45RBhigh cells, leads to inflammation of the intestine.
Pathogenesis is due in part to the secretion of proinflammatory cytokines. The u}ductlon of
colitis can be prevented by co-transfer of another CD4(+) subpopulation, the
CD4(+)CD45SRBlow T cells. This population behaves analogously to the CD4(+)CD45RBhigh
population in terms of the acquisition of activation markers and homing to the host intestine.
However, their lymphokme profile when activated is different, and anti- mﬂammatory
cytakines secreted and/or induced by CD4(+)CD45RBlow T cells prevent COhtlS\ De Winter et
al. provide a description of the adoptive transfer model and the factors that promote and

prevent colitis pathogenesis.

5.2.  Spontaneous Arthritis Models:

A model of organ-specific disease provoked by systemic autoimmunity is 1provided by
Kouskoffet al.. Cell 87: 811-822 (1996). Rheumatoid arthritis (RA) is a chronic joint disease
characterized by leukocyte invasion and synoviocyte activation followed by cartilage and bone
destruction. Kouskoff et al. disclose a spontaneous mouse model of RA, generated by crossing
aT cell receptor (TCR) transgenic line with the NOD strain. All offspring develop a jaint
disease highly reminiscent of RA in man. The trigger for the murine disorder is chance
recognition of a NOD-derived major histocompatibility complex (MHC) class II nilolecule by

the transgenic TCR; progression to arthritis involves CD4+ T, B, and probably myeloid cells.
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5.3.  Collagen Induced Arthritis (CIA) Model:

A mouse model of collagen-induced arthritis is provided by Brand et al., Methods Mol.
Med. 102: 295-312 (2004). €ollagen-induced arthritis (CIA) is an autoimmune disease that
can be elicited in susceptible strains of rodents (rat and mouse) and non-human primates by
immunization with type II collagen (CII), the major constituent protein of articular cartilage.
After immunization, the animals develop an autoimmune polyarthritis that sharq}s several
clinical and histological features with RA. Susceptibility to CIA in rodents is linked to the
class Il molecules of the major histocompatibility complex (MHC), and the immune response
to CII is characterized by both the stimulation of collagen-specific T celis and the production .
of high titers of antibody specific for both the immunogen (heterologous CII) and the
autoantigen (mouse CIl). Histologically, murine CIA is characterized by an intense synovitis
that corresponds with the clinical onset of arthritis. This experimental data is useful evaluating

ClA because of the pathological similarities between CIA and RA.
5.4.  Antigen Induced T Cell Proliferation In Vivo Model:

The use of adoptive transfer of T cell receptor (TCR)—'transgenic T cells ﬁprovides an in
vivo model for antigen-induced T-cell proliferation. Pape et al., Immunol. Rev. 156: 67-78
(1997) discloses adoptive transfer of TCR-transgenic T cells uniformly expressihg an
identifiable TCR of a known peptide/MHC specificity. The model can be used to monitor the
in vivo behavior of antigen-specific T cells. Naive T cells are initially activated within T-cell
zones of secondary lymphoid tissue to proliferate in a B7-dependent manner. If adjuvants or
inflammatory cytokines are present during this period, enhanced numbers of T cells _
accumulate, migrate into B-cell-rich follicles, and acquire the capacity to produce IFN-y and
help B cells produce 1gG2a. If inflammation is effectively antagonized, most of the initially

activated antigen-specific T cells disappear without entering the follicles, and the survivors are

poor producers of [L-2 and IFN-y.

EXAMPLES

TABLE 3 lists representative anti-human CD40 variable domain amino acid sequences
useful for the antibody polypeptides of the disclosure. TABLE 4 discloses representative

nucleic acids that encode the variable domain sequences listed in TABLE 3. As is well known
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- ANTIBODY POLYPEPTIDES THAT ANTAGONIZE CD40

'TECHNICAL FIELD

Antibodies and fragments thereof that target CD40, and do not exhibit CD40 agonist
activity, compositions comprising the same, and methods of using the same"for treatment of

diseases involving CD40 activity are provided.

SEQUENCE LISTING

The instant application contains a Sequence Listing in ASCII format and is hereby
incorporated by reference in its-entirety. Said ASCII copy, created on Apml 20, 2012, is named
200896WO.txt and is 1,188,533 bytes in size.

BACKGROUND

CD40 is a éoxstimulatory molecule belonging to thé ‘tumor necrosis} factor (TNF)
receptor superfamily that is present on antxgen presenting cells (APC) mclmdmg dendritic
cells, B cells, and macrophages APCs are activated when CD40 binds its \hgand CDI154
(CDA40L), on Ty cells. CD40-med|ated APC activation is involved in a variety of immune
responses, including cytokine production, up-regulation of co-stimulatory moiecuies (such as
CD86), and enhanced antigen presentation and B cell proliferaﬁon. CD40 can also be

expressed.by endothelial cells, smooth muscle cells, fibrobiasts, and epithelial cells.

'CDA40 activation is also involved in a variety of undesired T cell résponses related to
autoimmunity, transplant rejection, or all'ergi'c‘ responses, for example. One strategy for
controlling undesirable T cell responses is to target CD40 with an antagonistic antibody. ‘For
example, monoclonal éntibody HCD122 (Lucatﬁmumab), fofmerly known as Chiron 1212, is

currently-in clinical trials for the treatment -of certain CD40-mediated inflammatory diseases.
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in the art, multiple codons can encode the same amino acid. Nucleic acids encoding a protein

sequence thus include nucleic acids having codon degeneracy. The antibody polypeptides

disclosed in TABLE 3 specifically bind CD40 and were made using the reiterative

initial/primary screening and affinity maturation methodologies described in thq examples that

follow.
TABLE3
Anti-Human CD40 Variable Domain Amino Acid Sequences

BMS3h-56-201
EVOLLESGGGLVQPGGS LRLSCAASGFTFRDYEMWWVRQAPGKGL ERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKLPFYEQEWGQGTLVTVSS (SEQ ID NO: 9)

BMS3h-56-258
EVQLLESGGGLVQPGGS LRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFYFHEWGQGTLVTVSS (SEQ ID NO: 10)

BMS3h-37 |
EVQLLESGGGLVQPGGS LRLSCAASGFTFEWYEMQWVRQAPGKGL EWVSATISGDGYRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKELGYFDYWGQGTLVTVSS (SEQ ID NO: 11)

BMS3h-38
EVQLLESGGGLVQPGGS LRLSCAASGFTFEEEEMIWVRQAPGKGL EWVSAISGSGGS TYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKEPFRFDYWGQGTLVTVSS (SEQ ID NO: 12)

BMS3h-41 |
EVQLLESGGGLVQPGGSLRLSCAASGFTFTEYEMIWVRQAPGKGLEWVSSISGNGANTYYADSVKGKFTISRDNSKNTL

YLOMNSLRAEDTAVYYCAKEPLRFDYWGQGTLVTVSS (SEQ ID NO: 13)

BMS3h-43.
EVQLLESGGGLVQPGGSLRLSCTASGFTFNMYEMSWVRQAPGKGLEWVSGISRRGFTTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKEPITYAMRYARFDYWGQGTLVTVSS (SEQ ID NO: 14)

BMS3h-56 :
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMNWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFIFDYWGQGTLVTVSS (SEQ ID NO: 15)

BMS3h-106
EVQLLESGGGLVQPGGSLRLSCAASGFTFSTYHMQWVRQAPGKGLEWVSMIDADGLGTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKPGPQFGQFDYWGQGTLVTVSS (SEQ ID NO: 16)

BMS3h-107
EVQLLESGGGLVQPGGSLRLSCAASGFTFSGYDMQWVRQAPGKGLEWVSTISASGVFTYYADSVKGRFTTSRDNSKNTL

YLQMNSLRAEDTAVYYCAKYPNRFALNNFDYWGQGTLVTVSS (SEQ ID NO: 17)
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BMS3h-131
DIQMTQSPSSLSASVGDRVTITCRANSSILWALANYQQKPGKAPKLLIESSSGLQSGVPSRFSGSG$GTDFTLTISSLQ
PEDFATYYCVQNAGWPGTFGQGTKVEIKR (SEQ ID NO: 18)

BMS3h-193
DIQMTQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYASPPLTFGQGTKVEIKR (SEQ ID NO: 19)

BMS3h-198
EVQLLESGGGLVQPGGSLRLSCAASGFTFAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL

YLQMNS LRAEDTAVYYCAKDPYSFDYWGQGTLVTVSS (SEQ ID NO: 20)

BMS3h-202
EVQL LESGGGLVQPGGSLRLSCAASGFTFPTAEMVWVRQAPGKGLEWVSSISASGGSTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKEPVSYVATFDYWGQGTLVTVSS (SEQ ID NO: 21)

BMS3h-217
DIQMTQSPSSLSASVGDRVTITCRASHFIGTLLSWYQQKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 22)

BMS3h-1
EVQLLESGGGLVQPGGSLRLSCAASGF TFPKNEMTWVRQAPGKGLEWVSATESDGQATYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKNRIPDLVFDYWGQGTLVTVSS (SEQ ID NO: 23)

BMS3h-2
EVQLLESGGGLYQPGGSLRLSCAASGF TFDAGAMTWVRQAPGKGLEWVSSIDKEGLSTYYADSVKGRFTISRDNSKNT L
YLQMNS LRAEDTAVYYCAKGRIPGLVFDYWGQGTLVTVSS (SEQ ID NO: 24) ‘

BMS3h-3
EVQLLESGGGLVQPGGSLRLSCAASGFTFGDAAMTWYRQAPGKGL EWVSAIQPMGDGTYYADSVKGRFTVSRONSKNTL

YLQMNS LRAEDTAVYYCAKGRIPTLQFDYWGQGTLVTVSS (SEQ ID NO: 25)

BMS3h-4
EVQL LESGGGLVQPGGSLRLSCAASGFTFEDSPMTWVRQAPGKGLEWVSAITSNGYETYYADSVKGRFTISRONSKNTL

YLQMNS LRAEDTAVYYCAKGRIPTLHFDYWGQGTLVTVSS (SEQ ID NO: 26)

BMS3h-5 )
EVQLLESGGGLVQPGGSLRLSCAASGFTFDEHDMSWVRQAPGKGLEWVSRIGPDGFHTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKGRIPTLHFDYWGQGTLVTVSS (SEQ ID NO: 27)

BMS3h-6
EVQLLESGGGLVQPGGSLRLSCAASGFTFGEYHMSWVRQAPGKGLEWVSRITPLGTLTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKGRIPSLTFDYWGQGTLVTVSS (SEQ ID NO: 28)

BMS3h-7 ‘
EVQLLESGGGLVQPGGSLRLSCAASGFTFGTNAMSWVRQAPGKGLEWVSRISPGGDYTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKGRVPDLLFDYWGQGTLVTVSS (SEQ ID NO: 29)

BMS3h-8
EVQLLESGGGLVQPGGSLRLS CAASGF TFPSEEMSWVRQAPGKGL EWVSRISADGANTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDAAVYYCAKGRVPDLLFDYWGQGTLVTVSS (SEQ ID NO: 36)
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BMS3h-9
EVQLLESGGGLVQPGGSLRLS CAASGFTFAEDDMTWVRQAPGKGL EWVSRIAVDGDRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKGKVPSLHFDYWGQGTLVTVSS (SEQ ID NO: 31)

BMS3h-10
EVQLLESGGGLVQPGGSLRLSCAASGFTFRTMDMSWVRQAPGKGLEWVSRITGDGMNTYYADSVKGHFTISRDNSKNTL
YLQMNSLRAGDTAVYYCAKGVTPDLTFDYWGQGTLVTVSS (SEQ ID NO: 32)

BMS3h-11
EVQLLESGGGLVQPGGSLRLS CAASGF TFERDDMTWVRQAPGKGL EWVSRINAGGVHTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKGVTPDLTFDYWGQGTLVTVSS (SEQ ID NO: 33)

BMS3h-12
EVQLLESGGGLVQPGGSLRLSCAASGFTFDDDSMTWVRQAPGKGLEWVSRISSDGASTYYADSVKGNFTISRDNSKNTL

YLOMNSLRAEDTAVYYCAKGVTPDLTFDYWGQGTLVTVSS (SEQ ID NO: 34)

BMS3h-13
EVQLLESGGGLVQPGGSLRLSCAASGFTFTEEDMTWVRQAPGKGLEWVSRIDSVGEGTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGVTPDLTFDYWGQGTLVTVSS (SEQ ID NO: 35)

BMS3h-14
EVQLLESGGGLVQPGGSLRLSCAASGFTFSDSAMSWVRQAPGKGLEWVSRIDNPGQHTYYADSVKGNFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGTVPTLEFDYWGQGTLVTVSS (SEQ ID NO: 36)

BMS3h-15
EVQLLESGGGLVQPGGSLRLSCAASGFTFGQHSMTWVRQAPGKGLEWVSRIDGGGYNTYYADSVKGRFTISRDNSKNTL

Y LQMNSLRAEDTAVYYCAKGEVPRLHFDYWGQGTLVTVSS (SEQ ID NO: 37)

BMS3h-16
EVQLLESGGGLVQPGGSLRLSCAASGFTFGQEPMTWVRQAPGKGLEWVSRIAYNGGDTYYADSVKGRFTISRDNSKNTL

Y LQMNSLRAEDTAVYYCAKGITPNLTFDYWGQGTLVTVSS (SEQ ID NO: 38)

BMS3h-17
EVQLLESGGGLVQPGGSLRLSCAASGFTFENYPMSWVRQAPGKGLEWVSRINATGSITYYADSVKGRFTISRDNSKNTL

Y LQMNSLRAEDTAVYYCAKGVIPHLMFDYWGQGTLVTVSS (SEQ ID NO: 39)

BMS3h-18 ‘ .
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYDMSWVRQAPGKGLEWVSRITGTGNSTYYADSVKGRFTISRDNSKNTL

Y LQMNS LRAEDTAVYYCAQGVVPYLAFDYWGQGTLVTVSS (SEQ ID NO: 49)

BMS3h-19
EVQLLESGGGLVQPGGSLRLSCAASGFTFEADAMTWVRQAPGKGLEWVSRINVDGDRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGTVPTLEFDYWGQGTLVTVSS (SEQ ID NO: 41)

BMS3h-21
EVQLLESGGGLVQPGGSLRLSCAASGFTFDRADMTWVRQAPGKGLEWVSRISGEGKCTYYADSVKGRFTISRDNSKNTL

Y LQMNS LRAEDTAVYYCAKGMVPNLVFDYWGQGTLVTVSS (SEQ ID NO: 42)
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BMS3h-22
EVQLLESGGGLVQPGGSLRLSCAASGFTFHWEPMSWVRQAPGKGLEWVSRINSSGWDTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKGMVPNLVFDYWGQGTLVTVSS (SEQ ID NO: 43)

. BMS3h-24

EVQLLESGGGLVQPGGS LRLSCAASGFTFADEPMTWVRQAPGKGLEWVSRIPPEGAPTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKGITPNLTFDYWGQGTLVTVSS (SEQ ID NO: 44)

BMS3h-26
EVQLLESGGGLVQPGGSLRLSCAASGFTFHNHDMSWVRQAPGKGLEWVSRISRGGLQTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGIVPDLHFDYWGQGTLVTVSS (SEQ ID NO: 45)

BMS3h-27
EVQLLESGGGLVQPGGSLRLSCAASGFTFNEYPMSWVRQAPGKGLEWVSRINGDGANTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKGIIPAMQFDYWGQGTLVTVSS (SEQ ID NO: 46)

BMS3h-238
EVQLLESGGGLVQPGGSLRLSCAASGFTFGDVPMSWVRQAPGKGLEWVSRIDPYGSNTYYADSVKGRFTISRDNSKNTL

YLOMNS LRAEDTAVYYCAKGIMPSLTFDYWGQGTLVTVSS (SEQ ID NO: 47)

BMS3h-29
EVQLLESGGGLVQPGGSLRLSCAASGFTFADYDMSWVRQAPGKGLEWVSRISALGATTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKGQLPALEFDYWGQGTLVTVSS (SEQ ID NO: 48)

BMS3h-30
EVQLLESGGGLVQPGGSLRLSCAASGFTFKRYYMTWVRQAPGKDLEWVSGIVPSGNRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGRIPDLHFDYWGQGTLVTVSS (SEQ ID NO: 49)

BMS3h-31
EVOLLESGGGLVQPGGS LRLSCAASGFTFADYDMTWVRQAPGKGLEWVSRIS PTGGQTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGVIPYLSFSPFDYWGQGTLVTVSS (SEQ ID NO: 50)

BMS3h-32
EVQLLESGGGLVQPGGSLRLSCAASGFTFSKYWMGWARQAPGKGLEWVSSIDSHGAGTYYADSVKGRFTISRDNSKNTL

YLQMNSLRVEDTAVYYCAKGAPKFMTTYTFDYWGQGTLVTVSS (SEQ ID NO: 51)

BMS3h-33
EVQLLESGGGLVQPGGSLRLSCAASGFTFLSYPMHWVRQAPGKGLEWVSSIDSRGSVTYYADSVKGRFTISRDNSKNTL

YLOMNSLRAEDTAVYYCAKGHSWTFDYWGQGTLVTVSS (SEQ ID NO: 52)

BMS3h-34
EVQLLESGGGLVQPGGSLRLSCAASGFTFANSNMTWVRQAPGKGLEWVSRINPDGGSTYYADSVKGRFTISRDNSKNTL

Y LQMNSLRAEDTAVYYCAEGRIPTLHFDYWGQGTLVTVSS (SEQ ID NO: 53)

BMS3h-35
EVQLLESGGGLVQPGGSLRLSCAASGFTFGPRRMGNVRQAPGKGLEWVSSIDDIGRRTYYADSVKGRFTISRDNSKNTL

YLOMNSLRAEDTAVYYCAEGAQGVLLFDYWGQGTLVTVSS (SEQ ‘ID NO: 54)

BMS3h-36
EVQLLESGGGLVQPGGSLRLSCAASGFTFEDYRMVWVRQAPGKGLEWVSSISTSGELTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAETAGQF FDYWGQGTLVTVSS (SEQ ID-NO: 55)
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BMS3h-39
EVQLLESGGGLVQPGGS LRLSCAASGFTFPEYEMVWVRQAPGKGLEWVSAISREGRATYYADSVKGRFTISRDNSKNTL

YLQMNNLRAEDTAVYYCAKEPVRFDYWGQGTLYTVSS (SEQ ID NO: 56)

BMS3h-40
EVQLLESGGGLVQPGGSLRLSCAASGFTFSTYEMLWVRQAPGKGLEWVSSISSSGNYTYYADSVKGRFTISRDNSKNTL

YLOMNS LRAEDTAVYYCAKEPLMFDYWGQGTLVTVSS (SEQ ID NO: 57)

BMS3h-42
EVQLLESGGGLVQPGGSLRLSCAASGFTFDTEEMSWVRQAPGKGL EWVSAISPNGAFTFYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKEPILFDYWGQGTLVTVSS (SEQ ID NO:; 58)

BMS3h-44
EVQLLESGGGLVQPGGSLRLSCAASGFTFGHYDMVWVRQAPGRGLEWVSTINGAGLNTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAQSASRIFDYWGQGTLVTVSS (SEQ ID NO: 59)

BMS3h-45 ‘
EVQLLESGGGLVQPGGSLRLSCAASGFTFRSYEMAWVRQAPGKGLEWVSSISTLGTKTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAQSSTHIFDYWGQGTLVTVSS (SEQ ID NO: 6@)

BMS3h-46
EVQLLESGGGLVQPGGSLRLSCAASGFTFIRYEMAWVRQAPGKGLEWVSSISSSGWTTYYADSVKGRFTISRDNSKNTL

YLQOMNS LRAEDTAVYYCAKSDAHIFDYWGQGTLVTVSS (SEQ ID NO: 61)

BMS3h-47
EVQLLESGGGLVQPGGSLRLSCAASGFTFYAYEMAWVRQAPGKGLEWVSSISDDGTRTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKDLGQGFDYWGQGTLVTVSS (SEQ ID NO: 62)

BMS3h-48
EVQLLESGGGLVQPGGSLRLSCAASGFTFADHGMTWVRQAPGKGLEWVSGIGPSGEATYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKDRIPNLVFDYWGQGTLVTVSS (SEQ ID NO: 63)

BMS3h-49
EVQLLESGGGLVQPGGSLRLSCAASGFTFESQDMSWVRQAPGKGLEWVSGISPNGWDTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKDRSDFDYWGQGTLVTVSS (SEQ ID NO: 64)

BMS3h-50
EVQLLESGGGLVQPGGSLRLSCAASGFTFGDYDMWWVRQAPGKGLEWVSRIRHPGGVTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKAVPKGFDYWGQGTLVTVSS (SEQ ID NO: 65)

BMS3h-51
EVQLLESGGGLVQPGGSLRLSCAASGFTFRVYWMTNVRQAPGKGLEWVSSIDPQGGMTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKARIPNLEFDYWGQGTLVTVSS (SEQ ID NO: 66)

BMS3h-52
EVQLLESGGGLVQPGESLRLSCAASGFTFSAYDMTWVRQAPGKGLEWVSRINPTGSYTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKAKIPNLVFDYWGQGTLVTVSS (SEQ ID NO: 67)
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BMS3h-53
EVQLLESGGGLVQPGGSLRLSCAASGFTFADSEMMWVRQAPGKGLEWVSGIAHNGGHTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKAGHPQQTEAFDYWGQGTLVTVSS (SEQ ID NO: 68) |

BMS3h-54 '
EMQLLESGGGLVQPGGSLRLSCAASGFTFATYDMYWVRQAPGKGLEWVSKISPNGWSTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKYQTHFDYWGQGTLVTVSS (SEQ ID NO: 69)

BMS3h-55
EVQLLESGGGLVQPGGSLRLSCAASGFTFSVYDMRWVRQAPGKGLEWVSTISSSGTYTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKYPKNFDYWGQGTLVTVSS (SEQ ID NO: 70)

BMS3h-57
EVQLLESGGGLVQPGGSLRLSCAASGFTFSHEDMTWVRQAPGKGLEWVSSISPNGWDTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKRTRSKFDYWGQGTLVTVSS (SEQ ID NO: 71)

BMS3h-58
EVQLLESGGGLVQPGGSLRLSCAASGFTFEKYIMGWARQAPGKGLEWVSTIDYWGQHTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKRSHLIPLQFDYWGQGTLVTVSS (SEQ ID NO: 72) |

BMS3h-59
EVQLLESGGGLVQPGGSLRLSCAASGFTFSDYAMGWVRQAPGKGLEWVSTISYVGYYTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKKALRGEAFTERFDYWGQGTLVTVSS (SEQ ID NO: 73)

BMS3h-60
EVQLLESGGGLVQPGGSLRLSCAASGFTFGPYMMHWVRQAPGKGLEWVSTIEVNGNRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKWVGSKTSSDKSFDYWGQGTLVTVSS (SEQ ID NO: 74)

BMS3h- 61
EVQLLESGGGLVQPGGSLRLSCAASGFTFGTTEMAWVRQAPGKGLEWVSSIGSAGAWTYYADSVKGRFTISRDNSKNTL

YLOMNSLRAEDTAVYYCAKIGGHPQGQFDYWGQGTLVTVSS (SEQ ID NO: 75)

BMS3h-62
EVQLLESGGGLVQPGGSLRLSCAASGFTFPREWMAWVRQAPGKGLEWVSSIQPMGQTTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKYSRNKGFFDYWGQGTLVTVSS (SEQ ID NO: 76)

BMS3h=-63
EVQLLESGGGLVQPGGSLRLSCAASGFTFTSEYMGWVRQAPGKGLEWVSSIQRYGSTTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKHESNWETFDYWGQGTLVTVSS (SEQ ID NO: 77)

BMS3h-70
EVQLLESGGGLVQPGGSLRLSCAASGFTFSVYSMQWVRQAPGKGLEWVSAITPNGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKTLGRGSYPGVDFDYWGQGTLVTVSS (SEQ ID NO: 78)

BMS3h-71
EVQLLESGGGLVQPGGSLRLSCAASGFTFPSYAMTWVRQAPGKGLEWVSRITADGTVTYYADSVKGNFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGSIPMLTFDYWGQGTLVTVSS (SEQ ID NO: 79)

BMS3h-72

'EVQLLESGGGLVQPGGSLRLSCAASGFTFSTYDMINVRQAPGKGLEWVSAISPNGTGIYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKNQSVHHAVFDYWGQGTLVTVSS (SEQ ID NO: 89)
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BMS3h-73
EVQLLESGGGLVQPGGSLRLSCAASGFTFENYEMTWVRQAPGKGLEWVSRIAPHGRLTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKGQIPMLDFDYWGQGTLVTVSS (SEQ ID NO: 81)

BMS3h-74
EVQLLESGGGLVQPGGSLRLSCAASGFTFSHYMMMWVRQAPGKGLEWVSTISHFGDITYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKNDMVMKNGGFDYWGQGTLVTVSS (SEQ ID NO: 82) ‘

BMS3h-75
EVQLLESGGGLVQPGGSLRLSCAASGFTFERYDMSWVRQAPGKGLEWVSRIDSRGWSTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKGLVPHLRFDYWGQGTLVTVSS (SEQ ID NO: 83)

BMS3h-76
EVQLLESGGGLVQPGGSLRLSCAASGFTFANAQMTNVRQAPGKGLEWVSRIDAMGDATYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKGKVPSIDYWGQGTLVTVSS (SEQ ID NO: 84)

BMS3h-77
EVQLLESGGGLVQPGGSLRLSCAASGFTFANAQMTWVRQAPGKGLEWVSRIDAMGDATYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKGVIPAFDYWGQGTLVTVSS (SEQ ID NO: 85)

BMS3h-78
EVQLLESGGGLVQPGGSLRLSCAASGFTFQNDRMHWVRQAPGKGLEWVSSISATGGDTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKQTGTNRFDYWGQGTLVTVSS (SEQ ID NO: 86)

BMS3h-79
EVQLLESGGGLVQPGGSLRLSCAASGFTFNQPYMSWVRQAPGKGLEWVSSIDASGGTTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDAAVYYCAKDRIPNLVFDYWGQGTLVTVSS (SEQ ID NO: 87)

BMS3h-80
EVQLLESGGGLVQPGGSLRLSCAASGFTFDNENMTWVRQAPGKGLEWVSRIDGGGYNTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKGQVPELLFDYWGQGTLVTVSS (SEQ ID NO: 88)

BMS3h-81
EVQLLESGGGLVQPGGSLRLSCAASGFTFVSSNMTWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKGRIPTLVFDYWGQGTLVTVSS (SEQ ID .NO: 89)

BMS3h-82
EVQLLESGGGLVQPGGSLRLSCAASGFTFVSSNMTWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKDRIPNLVFDYWGQGTLVTVSS (SEQ ID NO: 99)

BMS3h-83
EVQLLESGGGLVQPGGSLRLSCAASGFTFSDDSMSWVRQAPGKGLEWVSRINDAGSSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGTIPLLEFDYWGQGTLVTVSS (SEQ ID NO: 91)

BMS3h-84
EMQLLESGGGLVQPGGSLRLSCAASGFTFVSDTMSWVRQAPGKGLEWVSRIDGTGGDTYYADSVKGRFTISRDNSKNTL

YLOMNS LRAGDTAVYYCAKGL IPDLQFDYWGQGTLVTVSS (SEQ ID NO: 92)
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BMS3h-85
EVQLLESGGGLVQPGGSLRLSCAASGFTFDEEEMTWVRQAPGKGLEWVSRITIGGGHE TYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKGTIPLLEFDYWGQGTLVTVSS (SEQ ID NO: 93)

BMS3h-86
EVQLLESGGGLVQPGGSLRLSCAASGFTFDNENMTWVRQAPGKDLEWVSRITERGDVTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKGTVPTLEFDYWGQGTLVTVSS (SEQ ID NO: 94)

BMS3h-87
EVQLLESGGGLVQPGGSLRLSCAASGFTFDEEEMTWVRQAPGKGLEWVSRIIGGGHETYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKGTVPTLEFDYWGQGTLVTVSS (SEQ ID NO: 95)

BMS3h-88
EVQLLESGGGLVQPGGSLRLSCAASGFTFHETEMTWVRQAPGKGLEWVSAINRLGQDTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGRIPGLVFDYWGQGTLVTVSS (SEQ ID NO: 96)

BMS3h-89
EVQLLESGGGLVQPGGSLRLSCAASGFTFSDDSMSIWVRQAPGKGLEWVSRINDAGSSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGTVPTLEFDYWGQGTLVTVSS (SEQ ID NO: 97)

BMS3h-90
EVQLLESGGGLVQPGGSLRLSCAASGFTFDNENMTWVRQAPGKDLEWVSRITERGDVTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGRIPTLVFDYWGQGTLVTVSS (SEQ ID NO: 98)

BMS3h-91
EVQLLESGGGLVQPGGSLRLSCAASGFTFSDDSMSWVRQAPGKGLEWVSRINDAGSSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGITPNLTFDYWGQGTLVTVSS (SEQ ID NO: 99)

BMS3h-92
EVQLLESGGGLVQPGGSLRLSCAASGFTFADEPMTWVRQAPGKGLEWVSRIPPEGAPTYYADSVKGBFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKGLIPDLQFDYWGQGTLVTVSS (SEQ ID NO: 109)

BMS3h-93
EVQLLESGGGLVQPGGSLRLSCAASGF TFQDSDMTWVRQAPGKGLEWVSATAAPGGS TYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKDRIPNLRFDYWGQGTLVTVSS (SEQ ID NO: 101)

BMS3h-94
EVQLLESGGGLVQPGGSLRLSCAASGFTFVSDTMSWVRQAPGKGLEWVSRIDGTGGDTYYADSVKGBFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGQVPELLFDYWGQGTLVTVSS (SEQ ID NO: 182)

BMS3h-95
EVQLLESGGGLVQPGGSLRLSCAASGFTFQDSDMTWVRQAPGKGLEWVSAIAAPGGSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKDRIPNLVFDYWGQGTLVTVSS (SEQ ID NO: 183)

BMS3h-96 .
EVQLLESGGGLVQPGGSLRLSCAAAGFTFDLAEMTWVRQAPGKGLEWVSRIDEDGASTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDAAVYYCAEGVIPSLTFDYWGQGTLVTVSS (SEQ ID NO: 104)

BMS3h-97
EVQLLESGGGLVQPGGSLRLSCAASGFTFTDKHMSWVRQAPGKGLEWVSRISPDGTYTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDAAVYYCAEGVIPSLTFDYWGQGTLVTVSS (SEQ ID NO: 105)
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BMS3h-98
EVQLLESGGGLVQPGGSLRLSCAASGFTFAEDDMTWVRQAPGKGLEWVSRIAVDGDRTYYADSVKGHFTISRDNSKNTL
YLQMNSLRTEDTAVYYCAKGKTPHLVFDYWGQGTLVTVSS (SEQ ID NO: 106)

BMS3h-99" _
EVQLLESGGGLVQPGGS LRLSCAAAGFTFDLAEMTWVRQAPGKGL EWVSRIDEDGAS TYYADSVKGRFTISRONSKNTL
YLQMNS LRAEDTAVYYCAKGQVPALVFDYWGQGTLVTVSS (SEQ ID NO: 187)

BMS3h-100
EVQLLESGGGLVQPGGSLRLSCAASGFTFEDSMMSWVRQAPGKGLEWVSRIDPGGAQTYYADSVKGHFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKGVTPDLTFDYWGQGTLVTVSS (SEQ ID NO: 108)

BMS3h-101
EVQLLESGGGLVQPGGSLRLSCAASGFTFEHADMSWVRQASGKGLEWVSRIDNSGQSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKGVTPDLTFDYWGQGTLVTVSS (SEQ ID NO: 189)

BMS3h-102
EVQLLESGGGLVQPGGSLRLSCAASGFTFSEAEMNWVRQAPGKGLEWVSRITTDGDSTYYADSVKGHFTISRDNSKNTL

YLOMNS LRAEDTAVYYCAKGRIPTLHFDYWGQGTLVTVSS (SEQ ID NO: 118)

BMS3h-1063
EVQLLESGGGLVQPGGSLRLSCAASGFTFDDSDMTWVRQAPGKSLEWVSYIRGDDDETYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKNRIPDLVFDYWGQGTLVTVSS (SEQ ID NO: 111)

BMS3h-108
EVQLLESGGGLVQPGGSLRLSCAASGFTFNVADMQWVRQAPGKGLEWVSSISPNGWDTYYADSVKGNFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKHASTEGPTAFDYWGQGTLVTVSS. (SEQ ID NO: 112)

BMS3h-109
EVQLLESGGGLVQPGGSLRLSCAASGFTFGPYDMGWVRQAPGKGLEWVSWISAHGSFTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKWPYKFDYWGQGTLVTVSS (SEQ ID NO: 113)

BMS3h-110
EVQLLESGGGLVQPGGSLRLSCAASGFTFGSGSMSWVRQAPGKGLEWVSRIGSNGADTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKGMVPNLVFDYWGQGTLVTVSS (SEQ ID NO: 114)

BMS3h-111
EVQLLESGGGLVQPGGSLRLSCAASGFTFNRFDMTWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTL

Y LOMNS LRAEDTAVYYCAKDRIPNLVFDYWGQGTLVTVSS (SEQ ID NO: 115)

BMS3h-112
EVQLLESGGGLVQPGGSLRLSCAASGFTFGESDMKWVRQAPGKGLEWVSSISPNGWDTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKSPSSRLKFDYWGQGTLVTVSS (SEQ ID NO: 116)

BMS3h-139
EVQLLESGGGLVQPGGSLRLSCAASGFTFDSSEMSWVRQAPGKGLEWVSSIENQGGATYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKDRIPNLVFDYWGQGTLVTVSS (SEQ ID NO: 117)
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BMS3h-140
EVQLLESGGGLVQPGGSLRLSCAASGFTLDAYPMYWVRQAPGKGL EWVSWIASGGGATYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKRTKNFDYWGQGTLVTVSS (SEQ ID NO: 118)

‘BMS3h-141

EVQLLESGGGLVQPGGSLRLSCAASGFTFMSYSMAWVRQAPGKGLEWVSGITSNGNRTYYADSVKGR$TISRDNSKNTL
YLQMNS LRAEDTAVYYCAKS TGANSRNFDYWGQGTLVTVSS (SEQ ID NO: 119)

BMS3h-142
EVQLLESGGGLVQPGGSLRLSCAASGFTFEGYLMSWVRQAPGKGLEWVSSIAANGMQTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKKPRGIWDGDFDYWGQGTLVTVSS (SEQ ID NO: 120)

BMS3h-143
EVQLLESGGGLVQPGGSLRLSCAASGFTFHESTMTWVRQAPGKGLEWVSTIRHPGEFTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAGDTAVYYCAKGLIPDLQFDYWGQGTLVTVSS (SEQ ID NO: 121) -

BMS3h-144
EVQLLESGGGLVQPGGSLRLSCAASGFTFAMYSMSWVRQAPGKGLEWVSSIAPPGGRTYYADSVKGRFTISRDNSKNTL

YLOMNS LRAEDTAVYYCAKQS LTGYSRSFDYWGQGTLVTVSS (SEQ ID NO: 122)

BMS3h-145
EVQLLESGGGLVQPGGSLRLSCAASGFTFSQNPMSWVRHAPGKGLEWVSTIPANGRPTSYADSVKGRETISRDNSKNTL

YLQMNS LRAEDTAVYYCAKYSQQPGRRFDYWGQGTLVTVSS (SEQ ID NO: 123)

BMS3h-146
EVQLLESGGGLVQPGGSLRLSCAASGFTFANYHMTWVRQAPGKGLEWVSSIPDSGKQTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGRIPSLLFDYWGQGTLVTVSS (SEQ ID NO: 124)

BMS3h-147
EVQLLESGGGLVQPGGSLRLSCAASGFTFAQYHMRWVRQAPGKGLEWVSTINDIGSNTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKVGGRGSFSFDYWGQGTLVTVSS (SEQ ID NO: 125)

BMS3h-148
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMKWVRQAPGKGLEWVSTISASGVFTYYADSVKGRFTISRDNSKNTL

YLOMNSLRAEDTAVYYCAKREHAGQPPFDYWGQGTLVTVSS (SEQ ID NO: 126)

BMS3h-149
EVQLLESGGGLVQPGGSLRLSCAASGFTFNGYAMSWVRQAPGKGLEWVSTINANGKYTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKKL TLASNYFDYWGQGTLVTVSS (SEQ ID NO: 127)

BMS3h-150
EVQLLESGGGLVQPGGSLRLSCAASGFTFMDYDMKWVRQAPGKGLEWVSSITALGKKTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKDSVKYPLNLFDYWGQGTLVTVSS (SEQ ID NO: 128)

BMS3h-151
EVQLLESGGGLVQPGGSLRLSCAASGFTFPHYTMAWVRQAPGKGLEWVSSIQSPGWRTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKYGDGLPLTFDYWGQGTLVTVSS (SEQ ID NO: 129)

BMS3h-167 '
EVQLLESGGGLVQPGGSLRLSCAASGFTFSGTPMSNVRQAPGKGLEWVSRIGDEGQETYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGVTPDLTFDYWGQGTLVTVSS (SEQ ID NO: 130)
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See “Study of HCD 122 (Lucatumumab) and Bendamustine Combination Therapy in CD40"
Rituximab-Refractory Follicular Lymphoma,” Clinical Trials Feeds, on the lntdjmet at
hypertext transfer protocol: clinicaltrialsfeeds.org/clinical-trials/show/NCTO1275209 (last
updated January 11, 2011). Monoclonal antibodies, however, can display agonist activity. For
example, the usefulness of the anti-CD40 antibody Chi220 is limited by its weak stimulatory
potential. See Adams, et al., “Development of a chimeric anti-CD40 monoclongl antibody that

synergizes with LEA29Y to prolong islet allograft survival,” J. Immunol. 174: 542-50 (2005).

SUMMARY

Anti-CD40 antibody antagonists that do not possess partial agonist activity are still
needed in a clinical setting. Novel antibody polypeptides that specifically bind a novel epitope
of human CDA40 are provided. The CD40 epitope does not overlap the Chi220 ¢pitope, as
shown by competition analysis and by the structure derived from co—crystallizatﬁon of an
antibody polypeptide with CD40. The antibody polypeptides advantageously do not exhibit
CD40 agonist activity. The antibody polypeptides are useful in the treatment of diseases
involving CD40 activation, including autoimmune diseases, transplant rejection, and allergic
responses. The antibody polypeptides comprise a variable domain. In one embodiment, the
antibody polypeptides are in the form of a domain antibody (dAb) that contains a single |
variable domain. In another embodiment, the dAbs are bi-specific reagents that comprise a

second variable domain that can bind human serum albumin (HSA), for example.

Provided is an antibody polypeptide comprising a first variable domain, where said
antibody polypeptide specifically binds an epitope of human CD40, where the qpitope
comprises the amino acid sequence of SEQ ID NO: 1, where the antibody polyﬁeptide
competes with the bindiﬁg of domain antibody (dAb) BMS3h-56-269 (SEQ ID NO: 417), and
where the epitope comprises at least one CD40 amino acid residue selected from the group
consisting of Trp109, Leu121, His122, Ser124, Ser156, Ala157, Phe158, Glul59, and His162.

Further provided is an antibody polypeptide where the first variable domain comprises
the amino acid sequence of one of the antibody polypeptides selected from the l}ineage group

consisting of BMS3h-37, BMS3h-38, BMS3h-56, and BMS3h-198, and where the first

variable domain has an apparent binding constant of 1 pM to 100 nM. Further provided is an
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BMS3h-1638 '
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSSSMSWVRQAPGKGLEWVSAIGSDGPSTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKGRIPTLHFDYWGQGTLVTVSS (SEQ ID NO: 131)

_BMS3h-169

EVQLLESGGGLVQPGGSLRLSCAASGFTFNPGEMTWVRQAPGKGLEWVSSIDGSGSSTYYADSVKGRFTISRDNSKNTL
YLQMNSLRADDTAVYYCAKGRIPTLHFDYWGQGTLVTVSS (SEQ ID NO: 132)

BMS3h-170
EVQLLESGGGLVQPGGSLRLSCAASGFTFPESMMGWVRQAPGKGLEWVSSIGYPGATTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGGSRDDNFDYWGQGTLVTVSS (SEQ ID NO: 133)

BMS3h-171
I:VQLLESGGGLVQPGGSLRLSCAASGFTFGQHSl"lH\AlVRQ/—\PGKGLEWVSSISVPGPKTYYADSVK"RFT’"SRDNSKNTL

YLQMNSLRAEDTAVYYCAKSLRDLRPGDSKSFDYWGQGTLVTVSS (SEQ ID NO: 134)

BMS3h-197
EVQLLESGGGLVQPGGSLRLSCAASGFTFGSAAMDWVRQAPGKGLEWVSSINDMGSNTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKQGGRFDYWGQGTLVTVSS (SEQ ID NO: 135) |

BMS3h-199
EVQLLESGGGLVQPGGSLRLSCAASGFTFGYDRMAWVRQAPGKGLEWVSSIDGPGGATYYADSVKGRFTISRDNSKNTt

YLQMNSLRAEDTAVYYCAEGRRVPDFDYWGQGTLVTVSS (SEQ ID NO: 136)

BMS3h-200
EVQLLESGGGLVQPGGSLRLSCAASGFTFGEYEMTWVRQAPGKGLEWVSRIDPFGSETYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAEGVVPDLNFDYWGQGTLVTVSS (SEQ ID NO: 137)

BMS3h-201
EVQLLESGGGLVQPGGSLRLSCAASGFTFDKYVMGWVRQAPGKGLEWVSTIGSYGGATYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKRLTLSATKFDYWGQGTLVTVSS (SEQ ID NO: 138)

BMS3h-203
EVQLLESGGGLVQPGGSLRLSCAASGFTFEDYVMGWVRQAPGKGLEWVSTIAHRGDITYYADSVKGRFTISRDNSKNTL

YLOMNSLRAEDTAVYYCAKRRRLSDYRFDYWGQGTLVTVSS (SEQ ID NO: 139)

BMS3h- 204
EVQLLESGGGLVQPGGSLRLSCAASGFTFGQFDMYWVRQAPGKGLEWVSAISPAGTGTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKAGDRSSLFDYRGQGTLVTVSS (SEQ ID NO: 140)

BMS3h-205
EVQLLESGGGLVQPGGSLRLSCAASGFTFKDTGMTWVRQAPGKGLEWVSSISSYGRDTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDAAVYYCAKLNAALGFDYWGQGTLVTVSS (SEQ ID NO: 141)

BMS3h-206
EVQLLESGGGLVQPGGSLRLSCAASGFTFGPYPMSWVRQAPGKGLEWVSGINAPGTRTYYADSVK@RFTISRDNSKNTL

‘YLQMNSLRAEDTAVYYCAQQMSSGVFDYWGQGTLVTVSS (SEQ ID NO: 142)
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BMS3h-~207
EVQLLESGGGLVQPGGS LRLS CAASGFTFSNQDMTWVRQAPGKGLEWVSSIDSSGQLTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKVKSLARFDYWGQGTLVTVSS (SEQ ID NO: 143)

BMS3h-208 .
EVQLLESGGGLVQPGGSLRLSCAASGFTFPESDMKWVRQAPGKGLEWVSSISPNGWDTYYADSVKGRFTISRDNSKNTL

" YLQMNS LRAEDTAVYYCAKPAQVLFDYWGQGTLVTVSS (SEQ ID NO: 144)

BMS3h- 209 - ;
EVOLLESGGGLVQPGGSLRLSCAASGFTFEQYVMGWVROAPGKGLEWVS TIGTSGKYTYYADSVKGRFTISRONSKNTL
YLOMNS LRAEDTAVYYCAQRRSLTRVHEDYWGQGTLVTVSS (SEQ ID NO: 145)

BMS3h-210
EVQLLESGGGLVQPGGSLRLSCAASGFTFGVEHMSWVRQAPGKGLEWVSAITGDGDRTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKTVSWNGRFDYWGQGTLVTVSS (SEQ ID NO: 146)

BMS3h-211
EVQLLESGGGLVQPGGSLRLSCAASGFTFAWYNMGWVRQAPGKGLEWVSRIAPSGIITYYADSVKQRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKGLRGKFDYWGQGTLVTVSS (SEQ ID NO: 147)

BMS3h-212
EVOL LE SGGGLVQPGGSLRLSCAASGF TFSNYEMRWVRQAPGKGLEWVSSISSAGTDTYYADS VKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKQSLNFDYWGQGTLVTVSS (SEQ ID NO: 148)

BMS3h-213

EVQLLESGGGLVQPGGSLRLSCVASGFTFDEEPMTWVRQAPGKGLEWVSIIDPGGGATYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKSNSMFDYWGQGTLVTVSS (SEQ ID NO: 149)

BMS3h-214
EVQLLESGGGLVQPGGSLRLSCAASGFTFSAYPMHWVRQAPGKGLEWVSSIASSGITTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKFTRLHFPAQFDYWGQGTLVTVSS (SEQ ID NO: 150)

BMS3h-215
EVQLLESGGGLVQPGGSLRLSCAASGFTFADYAMGWVRQAPGKGLEWVSRISPEGSRTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLRPYASKFDYWGQGTLVTVSS (SEQ ID NO: 151)

BMS3h-230
EVQLLESGGGLVQPGGSLRLSCAASGFTFRPYDMGWVRQAPGKGLEWVSTISHQGNRTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKVSHHFDYWGQGTLVTVSS (SEQ ID NO: 152)

BMS3h-231
EVQLLESGGGLVQPGGSLRLSCAASGFTFSAYNMWWARQAPGKGLEWVSWINSTGSRTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKNWHRGRFDYWGQGTLVTVSS (SEQ ID NO: 153)

BMS3h-232
EVQLLESGGGLVQPGGSLRLSCAASGFTFDRYRMGWVRQAPGKGLENVSTINRLGQSTYYADSVKGRFTISRDNSKNTt

YLQMNS LRAEDTAVYYCAKVKKHKFDYWGQGTLVTVSS (SEQ ID NO: 154)

BMS3h-233

'EVQLLESGGGLVQPGGSLRLSCAASGFTFAHYNMRWVRQAPGKGLEWVSTITKTGFRTYYADSVK$RFTISRDNSKNTL

YLOMNSLRAEDTAVYYCAKAGQFDFDYWGQGTLVTVSS (SEQ ID NO: 155)
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BMS3h-234
EVQLLESGGGLVQPGGS LRLSCAASGFTFYPYSMHWVRQAPGKGLEWVSTIDGSGMF TYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAEDSLKASFDYWGQGTLVTVSS (SEQ ID NO: 156)

BMS3h-235.
EVQLLESGGGLVQPGGSLRLSCAASGFTFPLYGMWWVRQAPGKGLEWVSYIGPYGHTTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKKRKKKFDYWGQGTLVTVSS (SEQ ID NO: 157)

BMS3h-236

EVQLLESGGGLVQPGGSLRLSCAASGFTFPRYRMSWVRQAPGKGLEWVSSITPYGAHTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKYGKWYFDYWGQGTLVTVSS (SEQ ID NO: 158)

BMS3h-237
EVQLLESGGGLVQPGGSLRLSCAASGFTFNEYAMRNVRQAPGKGLEWVSTIDRLGLHTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKSGPFTFDYWGQGTLVTVSS (SEQ ID NO: 159)

BMS3h-238
EVQLLESGGGLVQPGGSLRLSCAASGFTFERYNMRWVRQAPGKGLEWVSTIDRLGLATYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKAGSWSFDYWGQGTLVTVSS (SEQ ID NO: 168)

BMS3h-~239
EVQLLESGGGLVQPGGSLRLSCAASGFTFGIYDMKWVRQAPGKGLEWVSTISSSGTHTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKYPQPYPFDYWGQGTLVTVSS (SEQ ID NO: 161)

BMS3h-240
EVQLLESGGGLVQPGGSLRLSCAASGFTFWVYDMRWVRQAPGKGLEWVSTISATGVHTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKYPPAGRFDYWGQGTLVTVSS (SEQ ID NO: 162)

BMS3h-241
EVQLLESGGGLVQPGGSLRLSCAASGFTFSTYDMIWVRQAPGKGLEWVSAISPNGTGTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKPPQVNTEFDYRGQGTLVTVSS (SEQ ID NO: 163).

BMS3h-243
EVQLLESGGGLVQPGGSLRLSCAASGFTFEKEDMGWVRQAPGKGLEWVSHISPNGYATYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKSWSSFDYWGQGTLVTVSS (SEQ ID NO: 164)

BMS3h-244
EVQLLESGGGLVQPGGSLRLSCAASGFTFSATPMEWARQAPGKGLEWVSTISESGYSTYYADSVKGRFTISRDNSKNTL

YLOMNS LRAEDTAVYYCAKWNS TTGFDYWGQGTLVTVSS (SEQ ID NO: 165)

BMS3h-245
EVQLLESGGGLVQPGGSLRLSCAASGFTFNTVDMEWVRQAPGKGLEWVSSISPNGWDTYYADSVKGRFTISRDNSKNTL

YLOMNS LRAEDTAVYYCAEAPHRAFDYWGQGTLVTVSS (SEQ ID NO: 166)

BMS3h-246
EVQLLESGGGLVQPGGSLRLSCAASGFTFEDKEMSNVRQAPGKGLEWVSRIDALGDSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAEGMVPRLKFDYWGQGTLVTVSS (SEQ ID NO: 167)
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BMS3h-247
EVQLLESGGGLVQPGGSLRLSCAASGFTFSDHSMMWVRQAPGKGLEWVSDIEPHGVHTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCANPTFDYWGQGTLVTVSS (SEQ ID NO: 168)

BMS3h-248

.EVQLLESGGGLVQPGGSLRLSCAASGFTFSPHTMHWVRQAPGKGLEWVSGIGPDGTTTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKRSYSWDRGWTFDYWGQGTLVTVSS (SEQ ID NO: 169)

BMS3h-249
EVQLLESGGGLVQPGGSLRLSCAASGFTFYASDMKWVRQAPGKGLEWVSSISPNGWDTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKADYTYHSFDYWGQGTLVTVSS (SEQ ID NO: 179)

- BMS3h-250

EVQLLESGGGLVQPGGS LRLSCAASGF TFAHYNMRWVRQAPGKGLEWVSTITKTGFRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKAGQFDFDYWGQGTLVTVSS (SEQ ID NO: 171)

BMS3h-251
EVQLLESGGGLVQPGGS LRLSCAASGFTFSHYHMGWARQAPGKGLEWVSVIGPRGISTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKSPSRHRFDYWGQGTLVTVSS (SEQ ID NO: 172)

BMS3h-252
EVQLLESGGGLVQPGGS LRLSCAASGF TFNEYAMRWVRQAPGKGLEWVSTIDRLGLHTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKSGPFTFDYWGQGTLVTVSS (SEQ ID NO: 173)

BMS3h-253
EVQLLESGGGLVQPGGSLRLSCAASGF TFGNYSMKWARQAPGKGLEWVSTITPDGWYTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKVGDAVWGWIGGFDYWGQGTLVTVSS (SEQ ID NO: 174)

BMS3h-254

'EVQLLESGGGLVQPGGSLRLSCAASGFTFGDYGMKWVRQAPGKGLEWVSAITSNGDFTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKSLYKFDYWGQGTLVTVSS (SEQ ID NO: 175)

BMS3h-255
EVQLLESGGGLVQPGGSLRLSCAGSGF TFPTYKMGWVRQAPGKGLEWVSF IDYWGWRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKSPYSWTHDSPHFDYWGQGTLVTVSS (SEQ ID NO: 176)

BMS3h-256
EVQLLESGGGLVQPGGSLRLSCAASGF TFRPYTMCWARQAPGKGLEWVSCISDAGSFTYYADSVKGRFTISRONSKNTL

YLQMNSLRAEDTAVYYCAKRMSSFDYWGQGTLVTVSS (SEQ ID NO: 177)

BMS3h-257
EVQLLESGGGLVQPGGSLRLSCAASGFTFQNYQMAWVRQAPGKGLEWVSTISGTGKNTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKTPQNYFSVRRFDYWGQGTLVTVSS (SEQ ID NO: 178)

BMS3h-258
EVQLLESGGGLVQPGGSLRLSCAASGFTFGAYTMGWVRQAPGKGLEWVSKISTSGGQTYYADSVKGNFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKPLNWWAFDYWGQGTLVTVSS (SEQ ID NO: 179)

BMS3h-272
EVQLLESGGGLVQPGGSLRLSCAASGFTFNAYPMTWVRQAPGKGLEWVSRIDGYGRHTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGIIPNFDYWGQGTLVTVSS (SEQ ID NO: 189)
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BMS3h-273
EVOQLLESGGGLVQPGGSLRLSCAASGFTFGAVDMTWVRQAPGKGLEWVSAISPSGSATYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKGRVPDLGFDYWGQGTLVTVSS (SEQ ID NO: 181) .

BMS3h-274
EVQLLESGGGLVQPGGSLRLSCAASGFTFDSYAMGNARQAPGKGLEWVSAIGAKGLSTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKAARGKFDYWGQGTLVTVSS (SEQ ID NO: 182) -

BMS3h-275
EVQLLESGGGLVQPGGSLRLSCAASGFTFTRYQMGWVRQAPGKGLEWVSVINVWGSSTYYADSVKGRFTISRDNSKNTL
YLOQMNS LRAEDTAVYYCAKMSGKFAYWGQGTLVTVSS (SEQ ID NO: 183)

BMS3h-276
EVQLLESGGGLVQPGGSLRLSCAASGFTFGNYSMMWVRQAPGKGLEWVSTIIPAGTSTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKPSIRLFDYWGQGTLVTVSS (SEQ ID NO: 184)

BMS3h-279
EVQLLESGGGLVQPGGSLRLSCAASGFTFGAYDMGWVRQAPGKGLENVSWISPNGYDTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKGGVKFDYWGQGTLVTVSS (SEQ ID NO: 185)

BMS3h-282
EVQLLESGGGLVQPGGSLRLSCAASGFTFVWYEMAWVRQAPGKGLEWVSTIQADGEQTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKASYALVYPPEEFDYWGQGTLVTVSS (SEQ ID NO: 186)

BMS3h-287
EVQLLESGGGLVQPGGSLRLSCAASGFTFTNYRMSWVRQAPGKGLEWVSAIDDLGVSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKWRLKNSQPTDFDYWGQGTLYTVSS (SEQ ID NO: 187)

BMS3h-292
EVQLLESGGGLVQPGGSLRLSCAASGFTFDQAHMWWVRQAPGKGLEWVSFINPSGYYTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKPSLSPSSFDYWGQGTLVTVSS (SEQ ID NO: 188)

BMS3h-293
EVQLLESGGGLVQPGGSLRLSCAASGFTFETGQMGWARQAPGKGLEWVSNIDGSGTYTYYADSVKGRFTISRDNSKNTL

YLOMNS LRAEDTAVYYCAKSTQNYRFDYWGQGTLVTVSS (SEQ ID NO: 189)

BMS3h-296
EVQLLESGGGLVQPGGSLRLSCAASGFTFGAYPMYWVRQAPGKGLEWVSSIHKDGRITYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKQGTPVDGFDYWGQGTLVTVSS (SEQ ID NO: 190)

BMS3h-297
EVQLLESGGGLVQPGGSLRLSCAASGFTFPDEGMTWVRQAPGKGLEWVSTIETGGTVTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKMDGSGTWQTFDYWGQGTLVTVSS (SEQ ID NO: 191)

BMS3h-298
EVQLLESGGGLVQPGGSLRLSCAASGFTFDSLGMGWARQAPGKGLEWVSYIRAEGAYTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKYLADSDYWGQGTLVTVSS (SEQ ID NO: 192)
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BMS3h-299
EVQLLESGGGLVQPGGSLRLSCAASGFTFSESYMEWVRQAPGKGLEWVSGIDHIGGGTYYADSVKGRFTISRDNSKNTL

YLOMNSLRAEDTAVYYCAKDDGRGGSMFDYWGQGTLVTVSS (SEQ ID NO: 193)

BMS3h-308 ' n
EVQL LESGGGLVQPGGSLRLSCAASGF TFSGGYMWNVRQAPGKGLEWVSSIGASGAYTYYADSVKGRF TISRDNSKNTL
YLQMNSLRAEDTAVYYCAKTGGRLDYWGQGTLVTVSS (SEQ ID NO: 194)

BMS3h-301 ' ‘
EVQL L ESGGGLVQPGGS LRLSCAASGF TFDEGHMGWVRQAPGKDLEWVSYIGSLGLHTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKRE FSNGGFDYWGQGTLVTVSS (SEQ ID NO: 195)

BMS3h-302 i
EVQLLESGGGLVQPGGSLRLSCAASGFTFKTSPMYWVRQAPGKGLEWVSSIDRTGGHTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKQALLTDAKRFDYWGQGTLVTVSS (SEQ ID NO: 196)

BMS3h-3@3
EVQLLESGGGLVQPGGSLRLSCAASGFTFDGRDMVWVRQAPGKGLEWVSAISPSGLDTYYADSVKGRFTISRDNSKNTL

YLOMNSLRAEDTAVYYCAERPQMLVTNFDYWGQGTLVTVSS (SEQ ID NO: 197)

BMS3h-384
EVQLLESGGGLVQPGGSLRLSCAASGFTFGNDPMSWVRQAPGKGLEWVSGIGREGDSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKDSMRHQPFDYWGQGTLVTVSS (SEQ ID NO: 198)

BMS3h-3@5
EVQLLESGGGLVQPGGSLRLSCAASGFTFDETYMKNVRQAPGKGLEWVSAIGASGADTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKFTHLNGRFDYWGQGTLVTVSS (SEQ ID NO: 199)

BMS3h-306
EVQLLESGGGLVQPGGSLRLSCAASGFTFGGWPMGWVRQAPGKGLEWVSGIDIDGAPTYYADSVKGRFTISRDNSKNTL

YLQOMNSLRAEDTAVYYCAKEEAGSWSFDYWGQGTLVTVSS (SEQ ID NO: 208)

BMS3h-307
EVQLLESGGGLVQPGGSLRLSCAASGFTFSDQAMWWARQAPGKGLEWVSFIQGDGGFTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKPSKPFDYWGQGTLVTVSS (SEQ ID NO: 201)

BMS3h-308
EVQLLESGGGLVQPGGSLRLSCAASGFTFETGQMGWARQAPGKGLEWVSNIDGSGTYTYYADSVKGBFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKAVRNFAFDYWGQGTLVTVSS (SEQ ID NO: 202)

BMS3h-309
EVQLLESGGGLVQPGGSLRLSCAASGFTFSGHDMSWVRQAPGKGLEWVSAISPHGTHTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGIRGWIGHDTQPFDYWGQGTLVTVSS (SEQ ID NO: 203)

BMS3h-310
EVQLLESGGGLVQPGGSLRLSCAASGFTFESKDMLWVRQAPGKGLEWVSSISSDGTHTYYADSVKGBFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAQE L GGSWQFDYWGQGTLVTVSS (SEQ ID NO: 204) |

BMS3h-311 . |
EVOLLESGGGLVQPGGS LRLSCAASGF TFADRDMVWVRQAPGKGL EWVSGIGASGTS TYYADSVKGRFTISRONSKNTL

YLQMNS LRAEDAAVYYCAKGGTGPTDLWDFDYWGQGTLVTVSS (SEQ ID NO: 205)
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BMS3h-312
EVQLLESGGGLVQPGGSLRLSCAASGFTFDDEKMLWVRQAPGKGLEWVSSISVSGLHTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKEEAGSWSFDYWGQGTLVTVSS (SEQ ID NO: 206)

BMS3h-313
EVQLLESGGGLVQPGGSLRLSCAASGFTFGQERMIWVRQAPGKGLEWVSDISASGGTTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKEEAGSWSFDYWGQGTLVTVSS (SEQ ID NO: 207)

BMS3h-37-1
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRQAPGKGLEWVSAISGDGYRTYYADSVKGRFTISRDNSMNTL

YLQMNSLRAEDTAVYYCAKELGYFDYRGRGTLVTVSS (SEQ ID NO: 208)

BMS3h-37-2
EVQLLESGGGLVQPGGSLRLSCAASGF TFEWYEMQWVRRAPGKGL EWVSAISGDGYRTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKELGYFDYWGRGTLVTVSS (SEQ ID NO: 209)

BMS3h-37-3
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRRAPGKGLEWVSAISGDGYRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKELGYFDYRVQGTLVTVSS (SEQ ID NO: 210)

BMS3h-37-4
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRKAPGKGLEWVSAISGDGYRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKELGYFDYWGRGTLVTVSS (SEQ ID NO: 211)

BMSBh 37-5
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRQAPGKGLEWISAISGDGYRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKELGYFDYRVQGTLVTVSS (SEQ ID NO: 212)

BMS3h-37-6
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRRAPGKGLEWVSAISGDGYRTYYADSVKGRFTISRDNSENTL

YLQMNSLRAEDTAVYYCAKELGYFDYWGRGTLVTVSS (SEQ ID NO: 213)

BMS3h-37-7
EVQLLETGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRRAPGKGLENVSAISGDGYRTYYADSVKGRFTISRDNSKNTL

YLQMDSLRAEDTAVYYCAKELGYFDYWGRGTLVTVTS (SEQ ID NO: 214)

BMS3h-37-8
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRQAPGKGLEWVSAISGDGYRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKELGYFHYWGRGTLVTVSS (SEQ ID NO: 215)

BMS3h-37-9
EVQLLESGGGLVQPGGSLRLSCVASGFTFEWYEMQWVRQAPGNGLEWISAISGDGYRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKELGYFDYWGRGTLVTVSS (SEQ ID NO: 216)

BMS3h-37-10
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQNVRRAPGKGLEWVSAISGDGYRTYYADSVKGRFTISRDNSKNTL

YLLMNSLRAEDTAVYYCAKELGYFDYWGRGTLVTVSS (SEQ ID NO: 217)
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BMS3h-37-11
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRKAPGKGLEWVSAISGDGYRTYYADSVKGHFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKELGYFDYRGRGTLVTVSS (SEQ ID NO: 218)

BMS3h-37-12
EVOL LESGGGLVOPGGSMRLS CAASGF TFEWYEMQWVRRAPGKGL EWVSATSGDGYRTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKELGYFDYRGRGTLVTVSS (SEQ ID NO: 219)

BMS3h-37-201
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRRAPGKGLEWVSMISGDGYRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKELGYFDYWGRGTLVTVSS (SEQ ID NO: 228)

BMS3h-37-202
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRRAPGKGLEWVSAISGDGWRTYYADSVKG&FTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKELGYFDYWGRGTLVTVSS (SEQ ID NO: 221)

BMS3h-37-203
EVQLLESGGGLVQPGGSLRLSCAASGFTFGWYEMQWVRRAPGKGLEWVSAISGDGYRTYYADSVKGHFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKELLYFDYWGRGTLVTVSS (SEQ ID NO: 222)

BMS3h-37-204
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRRAPGKGLEWVSAISGDGYRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKELGFFDYWGRGTLVTVSS (SEQ ID NO: 223)

BMS3h-37-2085
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRRAPGKGLEWVSAISGDGYRTYYADSVKGHFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKELEYFDYWGRGTLVTVSS (SEQ ID NO: 224)

BMS3h-37-206
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRRAPGKGLEWVSAISGDGYRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKGLEYFDYWGRGTLVTVSS (SEQ ID NO: 225)

. BMS3h-37-207

EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRRAPGKGLEWVSAISGDGYRTYYADSVKGRFTISRDNSKNTL
YLQOMNSLRAEDTAVYYCAKELAFFDYWGRGTLVTVSS (SEQ ID NO: 226)

BMS3h-37-208
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRRAPGKGLEWVSAISGDGYRTYYADSVKGRFTISRDNSKNTL

YLOMNSLRAEDTAVYYCAKELLYFDYWGRGTLVTVSS (SEQ ID NO: 227)

BMS3h-37-209
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRRAPGKGLEWVSAISGDGYRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKELEFFDYWGRGTLVTVSS (SEQ ID NO: 228)

BMS3h-37-210
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRRAPGKGLEWVSAISGDGYRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKELQFFDYWGRGTLVTVSS (SEQ ID NO: 229)

BMS3h-37-211
EVQLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRRAPGKGLEWVSAISGDGYRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKELLFFDYWGRGTLVTVSS (SEQ ID NO: 230)
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BMS3h-37-212
EVQLLESGGGLVRPGGSLRLSCAASGFTFEWYEMQWVRRAPGKGLEWVSAISGDGYRTYYADSVKGBFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKELEFFDYWGRGTLVTVSS (SEQ ID NO: 231)

BMS3h 37-213
EVQL LESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRRAPGKGLEWVSAISGDGYRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKELLFFDYRGRGTLVTVSS (SEQ ID NO: 232)

BMS3h-37-214
EVQLLESGGGLVQPGGSLRLSCAASGFIFEWYEMQWVRRAPGKGLEWVSAISGDGYRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKNLEYFDYWGRGTLVTVSS (SEQ ID NO: 233)

BMS3h-37-215
EVRLLESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRRAPGKGLEWVSAIQGDGYRTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKELQFFDYWGRGTLVTVSS (SEQ ID NO: 234)

BMS3h-38-1
EVQLLGSGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCSKEPFRFDYWGQGTLVTVSS (SEQ ID NO: 235)

BMS3h-38-2
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 236)

BMS3h-38-3
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWISAISGSGGSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCGKEPFRFDYWGQGTLVTVSS (SEQ ID NO: 237)

BMS3h-38-4 )
EVQLLDPGGGLVQPGGSLRLSCAASGFTFGKEEMIWVRQAPGKGLEWVSSISGSGGSTYYADSVKGRFTISRDNSRNTL

YLQMNS LRAEDTAVYYCGKEPFRFDYWGQGTLVTVSS (SEQ ID NO: 238)

BMS3h-38-5
EVQLLGSGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCGKEPFRFDYWGQGTLVTVSS (SEQ ID NO: 239)

BMS3h-38-6 ,
EVOQLLEPGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISGSGGS TYYADSVKGRFTISRDNSKNTL

YLLMNS LRAEDTAVYYCSKEPFRFDYWGQGALVTVSS (SEQ ID NO: 248)

BMS3h-38-7
EVQLLDPGGGLVQPGGSLRLSCAASGFTFGKEEMIWVRQAPGKGLEWVSSISGSGGSTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKEPLRFDYWGQGTLVTVSS (SEQ ID NO: 241)

BMS3h-38-8
EVQLLESGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWISAISGSGGSTYYADSVKGRFTIHRDNSKNTL

YLQMNS LRAEDTAVYYCSKEPFRFDYRGLGTLVTVSS (SEQ ID NO: 242)

46



15

25

30

35

40

45

50

BMS3h-38-9
EVQLLDPGGGLVQPGGSLRLSCAASGFTFGKEEMIWVRQAPGKGLEWVSSISGSGGSTYYADSVKGRFTISRDNSRNTL
YLQMNSLRAEDTAVYYCAKEPLRFDYWGRGTLVTVSS (SEQ ID NO: 243)

BMS3h-38-10
EVQLLDSGGGFVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWISAISGSGGSTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKEPFRFDYWGQGTLVTVSS (SEQ ID NO: 244)

BMS3h-38-11
EVQLLDPGGGLVQPGGSLRLS CAASGFTFEEE EMIWVRQAPGKGL EWISAISGSGGS TYYADSVKGRFTISRDNSNNT L

YLQMNSLRAEDTAVYYCGREPFRFDYWGQGTLVTVSS (SEQ ID NO: 245)

BMS3h-38-12
EVRLLESGEGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCGKEPFRFDYWGQGTLVTVSS (SEQ ID NO: 246)

BMS3h-38-13
EVQQLESGGGLVQPGGSLRLSCAASGFTFEEEFMIWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCGKEPFRFDYWGQGTLVTVSS (SEQ ID NO: 247)

BMS3h-38-201
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCGKEPFYYDYWGQGTLVTVSS (SEQ ID NO: 248)

BMS3h-38-202
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISGSGGSTYYADSVKGﬁFTISRDNSKNTL

YLQMNS LRAEDTAVYYCGKEPFYFDYWGQGTLVTVSS (SEQ ID NO: 249)

BMS3h-38-203
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEKEMIWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCGKEPFFYDYWGQGTLVTVSS (SEQ ID NO: 250)

BMS3h-38-204
EVQLLASGGGLVQPGGSLRLSCAASGFTFPQEEMIWVRQAPGKGLEWVSAISGSGGSTYYADSVKGHFTISRDNSKNTL

YLQMNS LRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 251)

BMSBh-38-205
EVQLLASGGGLVQPGGSLRLSCAASGFTFFAAEMIWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 252)

BMS3h-38-206
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRPGTSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 253)

BMS3h-38-207
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLENVSAISRMGFSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 254)

BMS3h-38-208
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRWGHSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 255)

47



10

antibody polypeptide where the first variable domain has an apparent binding constant of | pM
to 10 nM. ‘

Also provided is an antibody polypeptide where the amino acid sequence of the first
variable domain comprises (a) a CDR1 region which differs from the CDR1 region of BMS3h-
56-269 (SEQ ID NO: 417) by up to two amino acids, (b) a CDR2 region which differs from the
CDR2 region of BMS3h-56-269 (SEQ ID NO: 417) by up to two amino acids, (c) a CDR3
region which differs from the CDR3 region of BMS3h-56-269 (SEQ ID NO: 417) by up to two
amino acids, (d) a FR1 region which differs from the FR1 region of BMS3h-56-269 (SEQ ID
NO: 417) by up to two amino acids, (e) a FR2 region which differs from the FR§2 region of
BMS3h-56-269 (SEQ .ID NO: 417) by up to two amino acids, (f) a FR3 region ?vhich differs _
from the FR3 region of BMS3h-56-269 (SEQ 1D NO: 417) by up to two amino ;acids, and (g) a
FR4 region which differs from the FR4 region of BMS3h-56-269 (SEQ ID NO: 417) by up to
two amino acids. :

Also provided is an antibody polypeptide where the amino acid sequence of the first
variable domain comprises (a) a CDR1 region which differs from the CDR1 region of BMS3h-
56-269 (SEQ ID NO: 417) by up to two amino acids, (b) a CDR2 region which differs from the
CDR2 region of BMS3h-56-269 (SEQ ID NO: 417) by up to two amino acids, (c) a CDR3
region which differs from the CDR3 region of BMS3h-56-269 (SEQ ID NO: 417) by up to two

amino acids.

I



20

25

30

35

40

45

BMS3h-38-209
EVQLLASGGGLVQPGGSLRLSCAASGF TFEEEEMIWVRQAPGKGLEWVSAISRLGWSTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 256)

BMS3h-38-210
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRWGASTYYADSVKGNFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 257)

BMS3h-38-211
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRQGGSTYYADSVKGNFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 258)

BMS3h-38-212

'EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISVSGNSTYYADSVKGNFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 259)

BMS3h-38-213
EVQLLASGGGLVQPGGS LRLSCAASGF TFEEEEMIWVRQAPGKGLEWVSAISRWGWS TYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 269)

BMS3h-38-214
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRNGLSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 261)

BMS3h-38-215
EVQLLASGGGLVQPGGSLRLSCAASGFTFEE EEMIWVRQAPGKGLEWVSAISGLGWSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 262)

BMS3h-38-216
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISALGWSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 263)

BMS3h-38-217 .
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRRGYSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 264)

BMS3h-38-218
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRHGWSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 265)

BMS3h-38-219
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSSISRSGGSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 266)

BMS3h-38-220
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRIGNSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 267)

48



10

20

25

30

35

- 40

45

50

BMS3h-38-221
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISGHGWSTYYADSVKGNFTISRDNSKNTL
YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 268)

BMS3h 38-222
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRWGGSTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 269)

BMS3h-38-223
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCGKEPFMYDYWGQGTLVTVSS (SEQ ID NO: 279)

BMS3h-38-224
EVQLLASGGGLVQPGGS LRLSCAASGF TFEEEEMIWVRQAPGKGL EWVSAISGSGGSTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCGKEPFPYDYWGQGTLVTVSS (SEQ ID NO: 271)

BMS3h-38-225
EVQL LASGGGLVQPGGS LRLSCAASGFTFEEEEMIWVRQAPGKGL EWVSAISGSGGGTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 272)

BMS3h-38-226
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPLYYDYWGQGTLVTVSS (SEQ ID NO: 273)

BMS3h-38-227
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPMYYDYWGQGTLVTVSS (SEQ ID NO: 274)

BMS3h-38-228
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMINVRQAPGKGLEWVSAISRNGFSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 275)

BMS3h-38-229 .
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRTGGSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 276)

BMS3h-38-230

EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISREGGSTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 277)

BMS3h-38-231
EVQLLASGGGLVQPGGSLRLSCAASGFPFEEEEMIWVRQAPGKGLEWVSAISRQGWSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 278)

BMS3h-38-232
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRGGGSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 279)
BMS3h-38-233

EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLENVSAISRTGYSTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 280)
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BMS3h-38-234
EVQL LASGGGLVQPGGS LRLSCAASGF TFEEEEMIWVRQAPGKGLEWVSAISRNGRS TYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 281)

BMS3h-38-235
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRNGYSTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 282)

BMS3h-38-236
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRKGSSTYYADSVKGRFTISRDNSKNTL

YLOMNS LRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 283)

BMS3h-38-237
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRGGWSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 284)

BMS3h-38-238
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRSGYSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 285)

BMS3h-38-239
EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRNGMSTYYADSVKG$FTISRDNSKNTL

YLQMNS LRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 286)

BMS3h-38-240
EVQLLESGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWVSAISRNGYSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 287)

BMS3h-41-1
EVQLLESGEGLVQPGGSLRLSCAASGFTFTEHEMIWVRQAPGKGLEWVSSISGNGANTYYADSVKGRFTISRDNSKNTL

YLQMNS LRPEDTAVYYCAKEPLRFDYWGQGTLVTVSS (SEQ ID NO: 288)

BMS3h-41-2 :
EVQLLESGGGLVQPGGSLRLSCAASGSTFTEYEMIWVRQAPGKGLEWISSISGNGANTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYFCAKEPLRFDYRGQGTLVTVSS (SEQ ID NO: 289)

BMS3h-41-3
EVQLLEPGGGLVQPGGSLRLSCAASGFTFTEYEMIWVRKAPGKGMEWVSSISGNGANTYYADSVKGRFTISRDNSKNML

YLOMNS LRAEDTAVYYCAKEPLRFGYWGQGTLVTVSS (SEQ ID NO: 290)

BMS3h-41-4
EVQLLDSGGGLVQPGGSLRLSCAASGFTFTEYEMIWVRQAPGKGLEWVSSISGNGANTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKEPLRFDYWGRGTLVTVSS (SEQ ID NO: 291)

BMS3h-41-5 . ;
EVQLLGSGGGLVQPGGSLRLSCAASGFTFTEYEMINVRQAPGKSLEWVSSISGNGANTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKEPLRYDDWGQGTLVTVSS (SEQ ID NO: 292)
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BMS3h-41-6
EVQPLESGGGLVQPGGSLRLSCSASGFTFNEYEMIWVRQAPGKGLEWVSSISGNGANTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKEPLRFDYWGQGTLVTVSS (SEQ ID NO: 293) ‘

BMS3h-41-7
EVQLLESGEGLVQPGGSLRLSCAASGFTFAEYEMIWVRQAPGKGLEWVSSISGNGANTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKEPLRFDYWGQGTLVTVSS (SEQ ID NO: 294)

BMS3h-41-8
EVQLLDPGGGLVQPGGSLRLSCAASGFTFTESEMIWVRQAPGKGLEWVSSISGNGANTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKEPLRFDYWGQGTLVTVSS (SEQ ID NO: 295)

BMS3h-41-9 - | .
EVQLLEPGGGLVQPGGSLRLSCAASGFTFTEYEMIWVRKAPGKGMENVSSISGNGANTYYADSVKGRFTISRDNSKNTL
YLQMNS LRPEDTAVYYCAKEPLRFDDWGQGTLVTVSS (SEQ ID NO: 296)

BMS3h-41-10
EVQLLESGVGLVQPGGSLRLSCAASGFTFTEYEMIWVRKAPGKGLEWVSSISGNGANTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKEPLRFDNWGQGTLVTVSS (SEQ ID NO: 297)

BMS3h-41-11 |
EVQLLESRGGLVQPGGSLRLSCAASGF TFTEHEMIWVRQAPGKGL EWVSSISGNGANTYYADSVKGRFSVSRDNSKNTL
YLOMNS LRAEDTAVYYCAKEPLRFDYWGQGTLVTVSS (SEQ ID NO: 298)

BMS3h-41-12
EVQPLESGGGLVQPGGSLRLSCAASGFTFTEYEMIWVRQAPGKGLEWVSSISGNGANTYYADSVKGRFTISRDNSKNTL

YLOMNSLRAEDTAVYYCAKEPLRFDYWGQGTLVTVSS (SEQ ID NO: 299)

BMS3h-41-13 ;
EVQLLESAGGLVQPGGSLRLSCAASGFTFAEYEMIWVRQAPGKGLEWVSSISGNGANTYYADSVKGRFTISRDNSKNTL

YLOMNS LRAEDTAVYYCAKEPLRFDYWGQGALVTVSS (SEQ ID NO: 3e0) !

BMS3h-41-14
EVQLLEPGGGLVQPGGSLRLSCAASGFTFTEYEMIWVRQAPGKGLEWVSSISGNGANTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKEPLRFDNWGQGTLVTVSS (SEQ ID NO: 301)

BMS3h-43-1 .
EVQLLESGGGLVQPGGSLRLSCTASGFTFNMYEMSWVRQAPGKGLEWVSGISRRGFTTYYADSVKGRFTISRDNSKNTL

'YLQMNSLRAEDTAVYYCAKEPITYDLRYARFDYSGQGTLVTVSS (SEQ ID NO: 382)

BMS3h-43-2 :
EEQLLESGGGLVQPGGSLRLSCTASGFTFNMYEMSWVRQAPGKGLEWVSGISRRGFTTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKEPITYATRYARFDYWGQGTLVTVSS (SEQ ID NO: 303)

BMS3h-43-3
EVQLLESGGGLVQPGGSLRLSCTASGFTFNMYEMSWVRQAPGKGLEWVSGISRRGFlIYYADSVKGBFTISRDNFKNTL

YLOMNS L RAEDTAVYYCAKEPITYDMRYARFDYGGQGTLVTVSS (SEQ ID NO: 304)

BMS3h-43-4
EVQLLESGGGLVQPGGSLRLSCTASGFTFNMYEMSWVRQAPGKGLEWVSGISRRGFTTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKEPITYDMRYARFDNWGQGTLVTVSN (SEQ ID NO: 385)
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BMS3h-43-5
EVQLLESGGGLVQPGGSLRLSCTASGFTFNTYEMSWVRQAPGKGLEWVSGIGRRGFTTYYADSVKGRFTISRDNSKNTL

“YLOMNSLRAEDTAVYYCAKEPITYDLRYARFDYSGQGTLVTVSS (SEQ ID NO: 306)

BMS3h-43-6
EVQLMESGGGLVQPGGSLRLSCTASGFSFNMYEMSWVRQAPGKGLEWVSGISRRGYTTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKEPITYDMRYARFDYWGRGTLVTVSS (SEQ ID NO: 307)

BMS3h-43-7
EVQLLESGGGLVQPGGSLRLSCTASGFAFNMYEMSWVRQAPGKGLEWVSGISRHGFTTYYADSVKGRFTVSRDNSKNTL

YLQMNSLRAEDTAVYYCAKEPITYDMRYARSDYWGQGTLVTVSS (SEQ ID NO: 3e8)

BMS3h-43-8
EVQLLESGGGLVQPGGSLRLSCTASGFTFNMYEMSWVRQAPGKGLEWVSGISRRGFTTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYFCAKEPITYDMRYARSDYWGQGTLVTVSS (SEQ ID NO: 309)

BMS3h-43-9
EVQLLESGGGLVQPGGSLRLSCTASGFTFNMYEMSWVRQAPGKGLEWVSGISRRGFTTYYADSVKGRFTISRDNSKNTL

YLOMNSLRAEDTAVYYCAKEPTITYSMRYARFDYSGLGTMVTVSS (SEQ ID NO: 310)

BMS3h-43-10
EVQLLESGGGLVQPGGSLRLSCTASGFTFNMYEMSWVRQAPGKGLEWVSGISRRGFTTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKEPITYDMRYARFDYSGQGTLVTVSS (SEQ ID NO: 311)

BMS3h-43-11
EVQLLESGGGLVQPGGSLRLSCTASGFTFNMYEMSWVRKAPGKGLEWVSGISRHGFTTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKEPITYDMRYARFDYWGQGTLVTVSS (SEQ ID NO: 312)

BMS3h-43-12
EVQLFESGGGLVQPGGSLRLSCTASGFTFNMYEMSWVRQAPGKGLEWVSGISRRGFTTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKEPITYDMRYARFDYWGRGTLVTVSS (SEQ ID NO: 313)

BMS3h-43-13
EVQLLESGGGLVQPGGSLRLSCTASGFTFNMYEMSNVRQAPGKGLEWVSGISRRGFTTYYADSVKGNFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKEPITYDMRYARFDYWGRGTLVTVSS (SEQ ID NO: 314)

BMS3h-43-14
EVQLLESGGGSVQPGGSLRLSCTASGFSFNMYEMSWVRQAPGKGLEWVSGISRRGFTTYYADSVKGRFTISRDNSKNTL

'YLQMNSLRAEDTAVYYCAKEPITYDMRYARFDYWGQGTLVTVSG (SEQ ID NO: 315)

BMS3h-43-15
EVQLLESGGGLVQPGGSLRLSCTASGFTFNMYEMSWVRKAPGKGLEWVSGISRRGFTTYYADSVKGNFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKEPITYDMRYARFDYWGQGTLVTVSS (SEQ ID NO: 316)

BMS3h-56-1
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 317)
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BMS3h-56-2
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 318)

BMS3h-56-3 '
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWNVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCTKLPFIFEYWGQGTLVTVSS (SEQ ID NO: 319) ‘

BMS3h-56-4.
EVQLLESGGGLVQPGGS LRLSCAASGFTFRDYEMWWVRQAPGKGLERVSATINPQGTRTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKLPFMFDDRGQGTLVTVSS (SEQ ID NO: 329)

BMS3h-56-5
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVMGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 321)

BMS3h-56-6
EVQLLESGGGLVQPGGSLRLSCAASGFSFRDYEMWWYRQAPGKGLERVSAINPQGTRTYYADSVKGNFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFIFDNRGQGTLVTVSS (SEQ ID NO: 322)

BMS3h-56-7
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGNFTISRDNSKNTL

YLQMNSLRAEDTSVYHCAKPPFIFGDWGPGTLVTVSS (SEQ ID NO: 323)

BMS3h-56-8
EVQLLESGGGLVQPGGSRRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 324)

BMS3h-56-9

EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVMGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFMFDDRGQGTLVTVSS (SEQ ID NO: 325)

BMS3h-56-1@
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKVLERVSAINPQGTRTYYADSVKGRFTISRDNSKNML

YLQMNSLRAEDTAVYYCAKLPFMFDDRGQGTLVTVSS (SEQ ID NO: 326)

BMS3h-56-11
EVQLLESGGGLVQPGGSLRLSCAASGF TFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFMFDDRGQGTLVTVSS (SEQ ID NO: 327)

BMS3h-56-12
EVQLLESGGGLIQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCLKLPFIFDYWGQGTLVTVSS (SEQ ID NO: 328)

BMS3h-56-13
EVQLLESGGGLVQPGGSLRLS CAASGF TFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRADDTAVYHCTKLPFIFDYWGQGTLVTVSS (SEQ ID NO: 329)

BMS3h-56-14
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGMVLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFFFDSRGQGTLVTVSS (SEQ ID NO: 330)

53



10

15

20

25

30

35

40

45

BMS3h-56-15
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRRAPGKGLERVSAINPQGTRTYYADSVKGHFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 331)

BMS3h-56-16
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVMGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 332)

BMS3h-56-17
EVQLLESGGGLVQPGGSLRLSCAASGFSFRDYEMWWYRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 333)

BMS3h-56-18
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKVLERVSAINPQGTRTYYADSVKGRFTISRDNSKNML

YLOMNSLRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 334)

BMS3h-56-19
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYHCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 335)

BMS3h-56-20
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCTKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 336)

BMS3h-56-21
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCLKLPFTFEDWGQGTLVTVSS (SEQ ID NO: -337)

BMS3h-56-22
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLOMNS LRADDTAVYHCTKLPFIFEYWGQGTLVTVSS (SEQ ID NO: 338)

BMS3h-56-23
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVMGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKEPYSFDSWGQGTLVTVSS (SEQ ID NO: 339)

BMS3h-56-24
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVMGRFTISRDNSKNTL

YLQMNS LRAEDTAVYHCAKEPYSYDYWGQGTLVTVSS (SEQ ID NO: 340)

BMS3h-56-25
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRRAPGKGLERVSAINPQGTRTYYADSVMGRFTISRDNSKNTL

YLOMNS LRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 341)

BMS3h-56-26 )
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRRAPGKGLERVSAINPQGTRTYYADSVMGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFMFDDRGQGTLVTVSS (SEQ ID NO: 342)
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BMS3h-56-27
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTY%ADSVMGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFMFDDWGQGTLVTVSS (SEQ ID NO: 343)

BMS3h-56-28
EVQLLESGGGLVQPGGS LRLSCAASGFTFAGYELWWVRQAPGKGL ERVSAINPQGTRTYYADSVMGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 344)

BMS3h-56-29
EVQLLESGGGLVQPGGSLRLSCAASGFTFAGYELWWVRQAPGKGLERVSAINPQGTRTYYADSVMGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFMFDDRGQGTLVTVSS (SEQ ID NO: 345)

BMS3h-56-3@
EVQLLESGGGLVQPGGSLRLSCAASGF TFAGYEMWWFRQAPGKGL ERVSAINPQGTRTYYADSVMGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 346)

BMS3h-56-31
EVQLLESGGGLVQPGGSLRLSCAASGFTFAGYEMWWFRQAPGKGLERVSAINPQGTRTYYADSVMGWFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFMFDDRGQGTLVTVSS (SEQ ID NO: 347)

BMS3h-56-32
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLEWVSAINPQGTRTYYADSVMGNFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 348)

BMS3h-56-33
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLEWVSAINPQGTRTYYADSVMGNFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFMFDDRGQGTLVTVSS (SEQ ID NO: 349)

BMS3h-56-202 |
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGNFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPTYFSDRGQGTLVTVSS (SEQ ID NO: 358)

BMS3h-56-2083
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGNFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFFFEEWGQGTLVTVSS (SEQ ID NO: 351)

BMS3h-56-204
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL.

YLQMNSLRAEDTAVYVCAKLPTYFKDWGQGTLVTVSS (SEQ ID NO: 352)

BMS3h-56-205
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGNFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFYFSEWGQGTLVTVSS (SEQ ID NO: 353)

BMS3h-56-206
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGNFTISRDNSKNTL

Y LQMNSLRAEDTAVYHCAKLPMFFEDWGQGTLVTVSN (SEQ ID NO: 354)

BMS3h-56-287
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGNFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFPFSEWGQGTLVTVSS (SEQ ID NO: 355)
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BMS3h-56-208
EVQLLESGGGLVQPGGSLRLSCAASGF TFRDOYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL
YLQMDSLRAEDTAVYYCAKLPFYFSEWGQGTLVTVSS (SEQ ID NO: 356)

BMS3h-56-209
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPYGNLTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 357)

BMS3h-56-210
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPPGTLTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFEDRGQGTLVTVSS (SEQ ID NO: 358)

BMS3h-56-211
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGGLTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 359)

BMS3h-56-212
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPMGGFTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 36@)

BMS3h-56-213
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMNWVRQAPGKGLERVSAINPWGSHTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 361)

BMS3h-56-214
EVQLLESGGGLVQPGGSLRLSCAASGF TFRDYEMWWVRQAPGKGLERVSAINPSGGLTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFTFDDRGQGTLVTVSS (SEQ ID NO: 362)

BMS3h-56-215
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPHGSLTYYADSVKGQFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 363)

BMS3h-56-216
EVQLLESGGGLVQPGGSLRLSCAASGF TFRDYEMWWVRQAPGKGLERVSAINPAGRLTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 364)

BMS3h-56-217
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGSLTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 365)

BMS3h-56-218 |
EVQLLESGGGLVQPGGS LRLS CAASGF TFPDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRF TISRONSKNTL

YLQMNSLRAEDTAVYHCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 366)

BMS3h-56-219 ,
EVOLLESGGGLVQPGGSLRLSCADSGF TFPPVEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 367)

BMS3h-56-220
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EVQLLESGGGLVQPGGSLRLSCAASGF TFRDYEMWWVRQAPGKGLERVSAINPYGGLTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 368) ‘

BMS3h-56-221 ~
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGNHTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 369)

BMS3h-56-222
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPHGGYTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 379)

BM53h-56-223
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGRGLERVSAINPPGMLTYYADSVKGRFTISRDNSKNTL
YLOMNS LRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 371)

BMS3h-56-224
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGQLTYYADSVKGRFTISRDNSKNTL
YLOMNS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 372)

BMS3h-56-225
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGGYTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 373)

BMS3h-56-226
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPSGGLTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 374)

BMS3h-56-227
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPSGGLTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 375)

BMS3h-56-228
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPSGTLTYYADSVKGRFTISRDNSKNTL
YLOMNS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 376)

BMS3h-56-229
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPYGSLTYYADSVKGRFTISRDNSKNTL

YLOMNS LRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 377)

BMS3h-56-230
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGGYTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 378)

"BMS3h-56-231

EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWNVRQAPGKGLERVSAINPQGGLTYYADSVKG$FTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 379) | .

BMS3h-56-232
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWNVRQAPGKGLERVSAINPWGSHTYYADSVKGRFTISRDNSKNTL

YLOQMNS LRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 380)
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Further provided is an antibody polypeptide where the amino acid sequence of the first
variable domain differs from the amino acid sequence of BMS3h-56-258 (SEQ ID NO: 10) or
BMS3h-56-269 (SEQ ID NO: 417) by up to 10 amino acids.

Further provided is an antibody polypeptide where the amino acid sequ#nce of the first
variable domain differs from the amino acid sequence of BMS3h-56-258 (SEQ ID NO: 10) or
BMS3h-56-269 (SEQ IDNO: 417) by up to 5 amino acids.

Further provided is an antibody polypefotide where the amino acid sequence of the first
variable domain differs from the amino acid sequence of BMS3h-56-258 (SEQ ID NO: 10) or
BMS3h-56-269 (SEQ ID NO: 417) by two amino acids. | |

Further provided is an antibody polypeptide where the amino acid sequence of the first
variable domain differs from the amino acid sequence of BMS3h-56-258 (SEQ ID NO: 10) or
BMSBh 56-269 (SEQ ID NO: 417) by one amino acid.

Further provided is an antibody polypeptide where the antxbody polypeptlde is selected
from the lineage group of BMS3h-56, and where the amino acid sequence of th? first variable
domain further comprises: (a) a CDR1 region having a sequence X,-Tyr-Glu-Y;-Trp (SEQ ID
NO: 1274), where X; is Asp or Gly, and Y is Met or Leu; (b) a CDR2 region having a
sequence Ala-Ile-Asn-Pro-X,-Gly-Y,-Z,-Thr-Tyr-Tyr-Ala-Asp-Ser-Val-A,-Gly (SEQ ID NO:
1275), where X3 is Gln, Tyr, Pro, Trp, or Ala, Y> is Thr, Ser, Asn, Gly, Met, or Gln, Z; is Arg,
Leu, Tyr, 'His, or Phe, and A, is Lys or Met; and (c) a CDR3 region having a sequence X3-Pro-
Y 3-Z3-Phe-A;-B; (SEQ ID NO: 1276), where X; is Leu or Pro, Y; is Phe, Gin, Thr, or Met, Z;
is Tyr, Pro, Leu, Thr, lle, Phé, or Met, Aj is Gin, His, Asp, Ser, Lys, Glu, or Gly, and B; is
Glu, Asp, or Tyr.
| Further provided is an antibody polypeptide where the amino acid sequence of the first
variable domain comprises: (a) a FR1 region having a sequence Glu-Val-GIn-Leu-Leu-Glu- .
Ser—Gly-GIy—Gly--Leu-Val-Gln-Pro—Gly-Gly-Sqr-X;-Arg-Leu-Ser-Cys—Ala-AlarSer-Gly-Phe-
Thr-Phe-Y, (SEQ ID NO: 1277), where X, is Leu or Arg, and Yl isArg or Ala; (b) a FR2
region having a sequence Trp-Val-Arg-Xs-Ala-Pro-Gly-Y,-Z,-Leu-Glu-Arg-Val-Ser (SEQ ID
NO: 1278), where X; is Gin or Arg, Y, is Lys or Arg, and Z; is Gly or Val; (c) a FR3 region
having a sequence Arg-Phe-Thr-| le-Ser-Arg-Asp—Asn-Ser-Lys-Asn-Xg—Lys-TerLeu-Gln-Met-
Asn-Ser-Leu-Arg-Ala-Y;-Asp-Thr-Z;-Val-Tyr-A3-Cys-B;-Lys (SEQ ID NO: 1279), where X3
is Thr or Met, Y3 is Glu or Asp, Z; is Ala or Ser, Aj; is Tyror His, and B3 is Ala ior Thr; and (d)
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BMS3h-56-233
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGTLTYYADSVKGRFTISRDNSRNTL

YLQMNS LRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 381)

BMS3h-56-234
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPNGRLTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFADWGQGTLVTVSS (SEQ ID NO: 382) .

BMS3h-56-235
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGQLTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 383)

BMS3h-56-236
EVQLLESGGGLVQPGGSLRLSCAASGF TFRDYEMWWVRQAPGKGL ERVSAINPHGGLTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 384)

BMS3h-56-237
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPAGMLTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 385)

BMS3h-56-238 -
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPHGTLTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 386)

BMS3h-56-239
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGSLTYYADSVKGBFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 387)

BMS3h-56-240
EVQLLESGGGLVQPGGSLRLSCAASGF TFRDYEMWWVRQAPGKGLERVSAINPYGGLTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 388)

BMS3h-56-241
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPAGFLTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 389)

BMS3h-56-242
EVQLLESGGGLVRPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPYGGLTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 39@)

BMS3h-56-243
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGGFTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 391) |

‘BMS3h-56-244

EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGGLTYYADSVKGRFTISRDNSKNTL
Y LQMNS LRAEDTAVYYCAKLPFTFDDWGRGTLVTVSS (SEQilD NO: 392)

BMS3h-56-245
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPYGGLTYYADSVKGRFTISRDNSKNTL

Y LQMDS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 393)
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BMS3h-56-246
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGTLTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 394)

BMS3h-56-247
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGGYTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFEDWGRGTLVTVSS (SEQ ID NO: 395)

BMS3h-56-248
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPYGNLTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 396)

BMS3h-56-249
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPHGGFTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 397)

BMS3h-56-250
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPAGFYTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 398)

BMS3h-56-251
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPAGGLTYYADSVKGRFTISRDNSKNTL

"YLQMNS LRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 399)

BMS3h-56-252
EVQLLESGGGLVQPGGSLRLSCAASGFAFRDYEMWWYRQAPGKGLERVSAINPHGSLTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 400)

BMS3h-56-253
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWNVRQAPGKGLERVSAINPAGGYTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYHCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 401)

BMS3h-56-254
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFWFTEWGQGTLVTVSS (SEQ ID NO: 402)

BMS3h-56-255
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFMFSDRGQGTLVTVSS (SEQ ID NO: 403)

BMS3h-56-256
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFLFQEWGQGTLVTVSS (SEQ ID NO: 404)

BMS3h-56-257
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMNWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPTRFEDWGQGTLVTVSS (SEQ ID NO: 405)

BMS3h-56-258
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EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMNWVRQAPGKGLERVSAINPQGTRTYYADSVKGWFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFYFHEWGQGTLVTVSS (SEQ ID NO: 406)

BMS3h-56-259

EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 407)

BMS3h-56-260
EVQLLESGGGLVQPGGSLRLS CAASGF TFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPTFFKDWGQGTLVTVSS (SEQ ID NO: 408) ‘

BMS3h-56-261
EVQLLESGGGLVQPGGS LRLSCAASGF TFRDYEMWWVRQAPGKGL ERVSAINPQGTRTYYADSVKGRF TISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFFFQEWGQGTLVTVSS (SEQ ID NO: 4@9)

BMS3h-56-262
EVQLLESGGGLVQPGGSLRLS CAASGF TFRDYEMWWVRQAPGKGL ERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPQLFHDRGQGTLVTVSS (SEQ ID NO: 419) |

BMS3h-56-263
tVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPQLFEDWGQGTLVTVSS (SEQ ID NO: 411)

BMS3h-56-264
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYHCAKLPFGFSEWGQGTLVTVSS (SEQ ID NO: 412)

BMS3h-56-265
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPQLFQDWGQGTLVTVSS (SEQ ID NO: 413)

BMS3h-56-266
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFFFHEWGQGTLVTVSS (SEQ ID NO: 414)

BMS3h-56-267
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPHYFKDWGQGTLVTVSS (SEQ ID NO: 415)

BMS3h-56-268
EVQLLESGGGLVQSGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFYFEEWGQGTLVTVSS (SEQ ID NO: 416)

BMS3h-56-269
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFRFSDRGQGTLVTVSS (SEQ ID NO: 417)

BMS3h-56-279
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPTLFQDWGQGTLVTVSS (SEQ ID NO: 418)
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BMS3h-56-271
EVQLLESGGGLVQPGGS LRLSCAASGF TFRDYEMWWVRQAPGKGL ERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKLPFYFSEWGQGTLVTVSN (SEQ ID NO: 419)

BMS3h-56-272
EVQLLESGGGLVQPGGS LRLSCAASGF TFRDYEMWWVRQAPGKGL ERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKLPFWFQEWGQGTLVTVSS (SEQ ID NO: 420)

BMS3h-56-273
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGSLTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKLPFYFQEWGQGTLVTVSS (SEQ ID NO: 421)

BMS3h-56-274
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGSLTYYADSVKGNFTISRDNSKNTL

YLQMNS LRAEDTAVYHCAKLPMFFEDWGQGTLVTVSN (SEQ ID NO: 422)

BMS3h-56-275
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGSLTYYADSVKGNFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKLPFYFHEWGQGTLVTVSS (SEQ ID NO: 423)

BMS3h-56-276
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGSLTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFFFQEWGQGTLVTVSS (SEQ ID NO: 424)

BMS3h-56-277
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGSLTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFFFHEWGQGTLVTVSS (SEQ ID NO: 425)

BMS3h-56-278
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGGFTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFYFQEWGQGTLVTVSS (SEQ ID NO: 426)

BMS3h-56-279
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGGFTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYHCAKLPMFFEDWGQGTLVTVSN (SEQ ID NO: 427)

BMS3h-56-28@
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGGFTYYADSVKGRFTISRDNSKNTL

YLOMNSLRAEDTAVYYCAKLPFYFHEWGQGTLVTVSS (SEQ ID NO: 428)

BMS3h-56-281
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWNVRQAPGKGLERVSAINPWGGFTYYADSVKGWFTISRDNSKNTL

YLOQMNS LRAEDTAVYYCAKLPFFFQEWGQGTLVTVSS (SEQ ID NO: 429)

BMS3h-56-282
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGGFTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDTAVYYCAKLPFFFHEWGQGTLVTVSS (SEQ ID NO: 430)

BMS3h-56-283
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGGLTYYADSVKG@FTISRDNSKNTL

"YLOMNS LRAEDTAVYYCAKLPFYFQEWGQGTLVTVSS (SEQ ID NO: 431)
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BMS3h-56-284
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGGLTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYHCAKLPMFFEDWGQGTLVTVSN (SEQ ID NO: 432) |

BMSBh 56-285 )
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMNWVRQAPGKGLERVSAINPWGGLTYYADSVKGRFTISRDNSKNTL

YLOMNSLRAEDTAVYYCAKLPFYFHEWGQGTLVTVSS (SEQ ID NO: 433)

BMS3h-56-286
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGGLTYYADSVKGRFTISRDNSKNTL

YLOMNSLRAEDTAVYYCAKLPFFFQEWGQGTLVTVSS (SEQ ID NO: 434)

BMS3h-56-287
cVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERVSAINPWGGLTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKLPFFFHEWGQGTLVTVSS (SEQ ID NO: 435)

BMS3h-56-288
EVQLLESGGGLVQPGGSLRLSCAASGF TFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYHCAKLPMFFEDWGQGTLVTVSS (SEQ ID NO: 436)

BMS3h-106-1 ' i
EVQLLETGGGLVQPGGSLRLSCAASGFTFSTYHMQWVRRAPGKGLEWVSMIDADGLGTYYADPVKGRFTISRDNSKNTL

YLQMNSLRAKDTAVYYCARPGPQFGQFDYLGQGTLVTVSS (SEQ ID NO: 437)

BMS3h-106-2
EVQLFESGGGLVQTGGSLRLSCAASGFTFSTYHMQWVRQAPGKGLEWVSMIDADGLGKYYADPVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCVKPGPQFGQYDYWGQGTLVTVSS. (SEQ ID NO: 438)

BMS3h-107-1
EVQLLESGGGLVQPGGSLRLSCSASGFTFSGYDMQWVRQAPGKGLEWVSTISASGVYTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKYPNRFALNSFDYRGRGTLVTVSS (SEQ ID NO: 439)

BMS3h-107-2
EVQLLESGGGLVQPGGSLRLSCAASGFTFSGYDMQWVRQAPGRGLEWVSTISASGVYTYYTDSVKGRFTTSRDNSKNTL

. YLQMNSLRAEDTAVYYCTKYPNRFARNNFDYWGQGTLVTVSS (SEQ ID NO: 4490)

BMS3h-131-1
DILMTQSPSSLSASVGDRVTITCRANSSILWALAWYQQKPGEAPKLLIESSSGLQSGVPSRFSGSG$GTDFTLTISSLQ

PEDFATYYCVQNAVWPGTFSQGTKVEIKR (SEQ ID NO: 441)

BMS3h-131-2
DIQMTQSPSSLSASVGDRVTITCRADSSILWALAWYQQKPGKAPKLLIESSSGLQSGVPSRFSGSGSGTDFTLTISSLQy

PEDFATYYCVQNAVWPGTFGQGTKVEIKR - (SEQ ID NO: 442)

BMS3h-131-3
DIQMTVSPSSLSASVGDRVTITCRADSSILWALAWYQQKPGKAPKLLIESSSGLQSGVPSRFSGSGsGTDFTLTISSLQ

'PEDFATYYCVQNAVWPGTFGQGTKVEIKR (SEQ ID NO: 443)

BMS3h-131-4
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DIQMTQSPSSLSASVGDRVTITCRANSSILWALAWYQQKPGKAPKLLIESSSGLQSGVPSRFSGSG$GTDFTLTISSLQ
PEDFATYYCVONAVWPGTFDQGTKVEIKR (SEQ ID NO: 444)

BMS3h~131-5 .
DIQMTQSPSSLSASVGDRVTITCRANSSILWALAWYQQKPGKAPKLLIESSTGLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCVQNAVWPGTFGRQGTKVEIKR (SEQ ID NO: 445)

BMS3h-131-6
DIQMTVSPSSLSASVGDRVTITCRANSSILWALAWYQQKPGKAPKLLIESSSGLQSGVPSRFSGSG$GTDFTLTISSLQ
PEDFATYYCVQNAVWPGTFGQGTKVEIKR (SEQ ID NO: 446)

BMS3h-131-7
DIQMTQSPSSLSASVGDRYTITCRADSSILWALAWYQQKPGKAPKLLIESSSGLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCVQNAVWPGTFDQGTKVEIKR (SEQ ID NO: 447)

BMS3h-131-8
DIQMTQSPSSLSASVGDRVTITCRANSSILWALAWYQQKPGKAPELLIESSSGLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCVQNAVWPGTFGQGTKVEIKR (SEQ ID NO: 448)

BMS3h-131-9
DIQMTQSPSSLSASVGDRVTITCRANSSILWALAWYQQKPGKAPKILLIESSSGLQSGVPSRFSGSGSGTDFTLTISSLY
PEDFATYYCVQNAVWPGTFGQGTKVENKR (SEQ ID NO: 449)

BMS3h-131-10
DIQMTQSPSSLSASVGDRVTITCRANSSILWALAWYQQKPGKAPKLLIESSSGLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCVQNAVWPGTFGQGTKVEIKR (SEQ ID NO: 450)

BMS3h-131-11
DIQMTQSPSSLSASVGDRVTITCRANSSILWALAWYQQKPGKAPKLLIESSSGLQSGIPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCVQNAVWPGTFGQGTKVEIKR (SEQ ID NO: 451)

BMS3h-131-12
DIQMTQSPSSLSASVGDRVTITCRANSSILWALAWYQQKPGKAPKLLIESSSGLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCVQNAVWPGTFGQGTKVEIKR (SEQ ID NO: 452)

BMS3h-131-13
DILLTQSPSSLSASVGDRVTITCRANSSILWALAWYQQKPGKAPKLLIESSSGLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCVQNAVWPGTFGQGTKVEIKR (SEQ ID NO: 453)

BMS3h-131-14
DIQMTQSPSSLSASVGDRVTITCRANSSILWALAWYQQKPGKAPKLLIESSSGLQSGVPSRFSGSGTGTDFTLTISGLQ

PEDFATYYCVQNAVWPGTFDQGTKVEIKR (SEQ ID NO: 454)

BMS3h-131-15
DIQMTQSPSSLSASVGDRVTIPCRANSSILWALAWYQQKPGKAPKLLIESSSGLQSGVPSRFSGSASGTDFTLTISSLQ'

PEDFATYYCVQNAVWPGTFGQGTKVEIKR (SEQ ID NO: 455)

BMS3h-193-1
DIQMAQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCHQYASPPLTLGQGTKVEIKR (SEQ ID NO: 456)
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BMS3h-193-2
DIQMTQSPSSLSASVGDSVTITCRASQTIERRLNWYQQKPGEAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYASPPLTFGQGTNVEIKR (SEQ ID NO: 457)

BMS3h-193-3 :
DIQMTQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGQGTDFTLTISSLQ
PEDFAAYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 458)

BMS3h-193-4
DIQMTQSPSSLSASVGDRVTITCRASRTIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 459)

BMS3h-193-5
DIQMTQSPSSLSASVGERVTITCRASQTIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISNLQ
PEDSATYYCHQYASPPLTLGQGTKVEIKR (SEQ ID NO: 469)

BMS3h-193-6
DIQMTQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSETDFTLTISSLQ

PEDFATYYCHQYASPPLTLGQGTKVEIKR (SEQ ID NO: 461)

BMS3h-193-7
DIQITQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGKDPKLLIYLASRLQSGVPSRFSGSGSETDFTLTISSLQ

PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 462)

BMS3h-193-8
DIQMTQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGEAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKW (SEQ ID NO: 463)

BMS3h-193-9
DIQLTQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTEFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 464) :

BMS3h-193-10
DIQMSQSPSTLSASVGDRVTITCRASQTIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCHQYESPPLMFGQGTKVEIKR (SEQ ID NO: 465)

BMS3h-193-11 '
DIQMTQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGKDPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 466)

BMS3h-193-12
DIQMTQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSETDFTLTISSLQ

PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 467)

BMS3h-193-13 \
DIQMTQSPSSLFASVGDRVTITCRASQTIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 468)

BMS3h-193-14
DIQMTQYPSSLSASVGDRVTITCRASQSIERRLNWYQQKPGEAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 469)
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BMS3h-193-15 |
DIQMTQSPSSLSASVGDRVTITCRASRTIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSG$GTDFTLTISSLQ
PEDFATYYCHPYESPPLTFGQGTKVEIKR (SEQ ID NO: 479)

BMS3h-193-16
DIQMTQSPSSLSASVGDRVTITCRASQAIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYASPPLTLGQGTKVEIKR (SEQ ID NO: 471)

BMS3h-193-17
NIQMTQSPSSLSASVGDRVTITCRASQAIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGﬂGTDFTLTISSLQ

PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 472)

BMS3h-193-18
DIQMTQSPSSLSASVGDRVTITCRASQTIGRRLNWYQQKPGKAPKLLIYLASRLQSGYPSRFSGSGSGSDFTLTISSLQ

PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 473)

BMS3h-193-19
DIQMTQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTEFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 474)

BMS3h-193-20
DIQMTQTPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGEAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCHQYESPPLTFGQGTKVKIKR (SEQ ID NO: 475)

BMS3h-193-21
DIQMTQSPSSLSASVGDSVTITCRASQTIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 476) :

BMS3h-193-22
HIQMTQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 477)

BMS3h-193-23
DVQMTQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGEAPKLLIYLTSRLQSGVPSRFSGSGSETDFTLTISSLQ

PEDFATYYCHQYASPPLTFGQGTKVEIKR (SEQ ID NO: 478)

BMS3h-193-24
DIQMTQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCHQYESPPLTFGQGTKVVIKR (SEQ ID NO: 479)

BMS3h-193-25
DIOMTQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGKAPRLLIYLATRLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 480)

BMS3h-193-26
DIQMTQSPSSLSASVGDRVTITCRASQPIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ‘

PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 481)

BMS3h-193-27
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DIQMTQSPSSLSASVGDRVTITCRASQTIGRRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 482)

BMS3h-193-28
DIQMTQSPSSLSASVGDRVTITCRASQSIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIIR (SEQ ID NO: 483)

BMS3h-193-29 '
DIQMTQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGKAPKLLIYLATRLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 484)

BMS3h-193-30
DIQMTQSPSSLSASVGDRVTITCRASQSIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 485)

BMS3h-193-2501
DIQMTQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGKAPRLLIYLATRLQSGVPSRFSGSG$GTDFTLTISSLQ
PEDFATYYCHQFEHPPLTFGQGTKVEIKR (SEQ ID NO: 486)

BMS3h-193-2582
DIQMTQSPSSLSASVGDRVTITCRASFPIDRRLNWYQQKPGKAPRLLIYLATRLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 487)

BMS3h-193-2503
DIQMTQSPSSLSASVGDRVTITCRASSTIGRRLNWYQQKPGKAPRLLIYLATRLQSGVPSRFSGSG$GTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 488) '

BMS3h-193-2504
DIQMTQSPSSLSASVGDRVTITCRASSQIGRRLNWYQQKPGKAPRLLIYLATRLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 489)

BMS3h-193-2505
DIQMTQSPSSLSASVGDRVTITCRASERIGRRLNWYQQKPGKAPRLLIYLATR LQSGVPSRFSGSGSGTDFTLTISS LQ

PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 499)

BMS3h-193-25606.
DIQMTQSPSSLSASVGDRVTITCRASQQIGRRLNWYQQKPGKAPRLLIYLATRLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 491)

BMS3h-193-2507
DIQMTQSPSSLSASVGDRVTITCRASQPIARRLNWYQQKPGKAPRLLIYLATRLQSGVPSRFSGSGS@TDFTLTISSLQ

PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 492)

BMS3h-193-2508
DIQMTQSPSSLSASVGDRVTITCRASGNIGRRLNWYQQKPGKAPRLLIYLATRLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 493)

BMS3h-193-2509
DIQMTQSPSSLSASVGDRVTITCRASRNIDRRLNWYQQKPGKAPRLLIYLATRLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 494)
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BMS3h-193-2510
DIQMTQSPSSLSASVGDRVTITCRASQSIGRRLNWYQQKPGKAPRLLIYLATRLQSGVPSRFSGSG$GTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 495)

BMS3h-193-2511 ‘
DIQMTQSPSSLSASVGDRVTITCRASQNIGTRLNWYQQKPGKAPRLLIYLATRLQSGVPSRFSGSG$GTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 496)

BMS3h-193-2512
DIQMTQSPSSLSASVGDRVTITCRASEVIGRRLNWYQQKPGKAPRLLIYLATRLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 497)

BMS3h-193-2513
DIQMTQSPSSLSASVGDRVTITCRASEAIGRRLNWYQQKPGKAPRLLIYLATRLQSGVPSRFSGSG&GTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 498)

BMS3h-193-2514
DIQMTQSPSSLSASVGDRVTITCRASTSIARRLNWYQQKPGKAPRLLIYLATRLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 499)

BMS3h-193-2515
DIQMTQSPSSLSASVGDRVTITCRASLNIGRRLNWYQQKPGKAPRLLIYLATRLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 500)

BMS3h-193-2516
DIQMTQSPSSLSASVGDRVTITCRASQTIERRLNWYQQKPGKAPRLLIYLSSKLQSGVPSRFSGSGSGTDFTLTISSLQﬂ

PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 501)

BMS3h-198-1
EVQLLESGGGLVQPGGS LRLSCAASGS TTAGYEMWWVRQAPGK GL ERVSATSGSGGS TYYADSVKGRFTISRDDSKNTL
YLQMNSLRAEDTAVYYCARDPYSFDYWGQGTLVTVSS (SEQ ID NO: 502)

BMS3h-198-2
EVQPLESGGGLVQPGGSLRLSCAASGFTFAGYEMWWVRQAPGKGLERISAISGSGGSTYYADSVKGRFTISRDDSKNTL

YLQMNSLRAEDTAVYYCARDPYSFDYWGQGTLVTVSS (SEQ ID NO: 5@3)

BMS3h-198-3 .
EVQLLESGGGSVQPGGSLRLSCAATGS TFAGYEMWWVRQAPGKGLERVSAISGSGGS TYYADSVKGRETISRDDSKNTL

YLQMNSLRAEDTAVYYCARDPYSYDYWGQGTLVSVSS (SEQ ID NO: 504)

BMS3h-198-4
EVQLLESGGGLVQPGGSLRLSCAASGL TFAGYEMWWVRQAPGKGLERVSAISGSGGS TYYADSVKGRFTISRDDSKNTL

YLQMNS LRAEDTAVYHCARDPYSFDYWGQGTLVTVSS (SEQ ID NO: 505)

BMS3h-198-5
EVQLLESGGGLVQPGGSLRLSCAASGFTFAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRATISRDDSKNTL

YLOMNSLRAEDTAVYHCAKEPYSYDYWGQGTLVTVSS (SEQ ID NO: 506)

BMS3h-198-6
EVQLLESGGGLVQPGGSLRLSCAASGSTFAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL

YLQMNSLRPEDTAVYYCVKDPYSFDYWGQGTLVTVSS (SEQ ID NO: 507)
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a FR4 region having a sequence X4-Gly-Y4-Gly-Thr-Leu-Val-Thr-Val-Ser-Z4 ($EQ ID NO:
1280), where X4 is Trp or Arg, Y4 is Gin or Pro, and Z, is Ser or Asn. |

Further provided is an antibody polypeptide where the first variable domain comprises
the amino acid sequence of BMS3h-56-258 (SEQ ID'NO: 10) or BMS3h-56-269 (SEQ ID
NO:417).

Further provided is an antibody polypeptide where the antibody polypeptide is selected
from the lineage group of BMS3h-37, where the first variable domain comprises the sequence
Glu-Val-Gin-Leu-Leu-Glu-Ser-Gly-Gly-Gly-Leu-Val-X,-Pro-Gly-Gly-Ser-Leu-Arg-Leu-Ser-
Cys-Ala-Ala-Ser-Gly-Phe-Thr-Phe-Glu-Trp-Tyr-Glu-Met-Gln-Trp-Val-Arg-Arg-Ala-Pro-Gly-
Lys-Gly-Leu-Glu-Trp-Val-Ser-Ala-lle-Ser-Gly-Asp-Gly-Tyr-Arg-Thr-Tyr-Tyr-Ala-Asp-Ser-
Val-Lys—Gly-Arg-Phe-Th;—Ile-Ser-Arg-Asp—Asn-Ser-Lys-Asn-Thr-Leu-Tyr—Leu-Gln-Met— .
Asn-Ser-Leu-Arg-Ala-Glu-Asp-Thr-Ala-Val-Tyr-Tyr-Cys-Ala-Lys-Y,-Leu-Z,-A,-Phe-Asp-
Tyr-B,-Gly-Arg-Gly-Thr-Leu-Val-Thr-Val-Ser-Ser (SEQ ID NO: 1281); and where X is Gln
or Arg; Y, is Glu or Gly; Z, is Ala, Leu, or Glu; A is Phe or Tyr; and B, is Trp or Arg.

Also provided is an antibody polypeptide where the antibody polypeptide is selected
from the lineage group of BMS3h-38, where the first variable domain comprises the sequence
Glu-Val-Gin-Leu-Leu-Ala-Ser-Gly-Gly-Gly-Leu-Val-Gln-Pro-Gly-Gly-Ser-Leu-Arg-Leu-Ser-
Cys-Ala-Ala-Ser-Gly-Phe- X -Phe-Glu-Glu-Glu-Glu-Met-Ile-Trp-Val-Arg-Gln-Ala-Pro-Gly-
Lys-Gly-Leu-Glu-Trp-Val-Ser-Y -lle-Ser-Z;-A-Gly- Bi-C;-Thr-Tyr-Tyr-Ala-Asp-Ser-Val-
Lys-Gly-Arg-Phe-Thr-IIe-Ser-Arg-Asp-Asn-Ser—Lys-Asn-Thr-Leu-Tyr-Leu—Glm-Met-Asn-Ser—
Leu-Arg-Ala-Glu-Asp-Thr-Ala—Val-Tyr-Tyr-Cys—GIy-Lys—Glu-Pro-Phe-D1-Tyr&Asp-Tyr-Trp-
Gly-GIn-Gly-Thr-Leu-Val-Thr-Val-Ser-Ser (SEQ ID NO: 1282); and where X @is Thr or Pro;
Y is Ala or Ser; Z, is Arg or Gly; A, is Arg, Ser, Asn, Gln, Gly, His, or Leu; B| is Tyr, Phe,
Trp, or Gly; C, is Ser or Gly; and D, is Arg, Mst, or Pro.

Also provided is an‘antibody polypeptide where the antibody polypeptide is selected
from the lineage group of BMS3h-198, where the first variable domain comprises the sequence
Glu-Val—Gln-Leu—Leu-Glu-Ser—Gly—Gly-Gly-Leu-Val-Gln-Pro-Gly-Gly-Ser-Leu-Arg;Leu-Ser-
Cys-Ala-Ala-Ser-Gly-Phe-Thr-Phe-Ala-Gly-Try-Glu-X,-Trp-Trp-Y,-Arg-Gln-Ala-Pro-Gly-
Lys-Gly-Leu-Glu-Arg-Val-Ser-Ala-lle-Ser-Gly-Ser-Gly-Gly-Ser-Thr-Tyr-Tyr-Ala-Asp-Ser-
Val-Lys.—Gly-Arg-Ph.e-Thr-Ile-Ser—Arg-Asp-Z1-A1,—Lys-Asn-Thr-Leu-Tyr-Leu—Gln-Met-Asn-

| Ser-Leu-Arg—AlﬁeGlu#AspQThr-Ala4Vaeryr-B 1-Cys-Ala-C-D-Pro-Tyr-Ser-E I'*Asp-Tyr-Fn -
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BMS3h-198-7
EVQLLESGGGLVQPGGSLRLSCAASGSTIAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL
YLQMNS LRAEDTAVYYCARDPYSFDYWGQGTPVTVSS (SEQ ID NO: 568)

BMS3h-198-8
EVQLMESGGGLVQPGGSLRLSCAASGSTFAGYEMNWYRQAPGKGLERVSAISGSGRSTYYADSVKGRFTISRDDSKNTL
YLQMNS LRAEDTAVYYCAKDPYSFDYWGQGTLVTVSS (SEQ ID NO: 509)

BMS3h-198-9 |
EVQLLESGGGLVQPGGSLRLSCAASGFTFAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL
YLQMNS LRAEDTAVYYCAKEPYSFDYWGQGTLVTVSS (SEQ ID NO: 518)

BMS3h-198-10
EVQLLESGGGLVQPGGSLRLSCAASG‘TIAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL

YLQMNS LRAEDTAVYYCAKDPYSFDYWGQGTLVTVSS (SEQ ID NO: 511)

BMS3h-198-11
EVQLLESGGGLVQPGGSLRLSCAASGFTFAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL
YLQMNS LRAEDTAVYYCARDPYSFDYWGQGTLVSVSS (SEQ ID NO: 512)

BMS3h-198-12
EVQLLESGGGLVQPGGSLRLSCAASGFTIAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL

YLQMNS LRAEDTAVYYCAKDPYSFDYWGQGTLVTVSS (SEQ ID NO: 513)

BMS3h-198-13
EVQLLESGGGLVQPGGSLRLSCAASGFTFAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTITRDDSKNTL
YLQMNS LRAEDTAVYYCAKEPYSFDYWGQGTLVTYSS (SEQ ID NO: 514) :

BMS3h-198-14
EVQLLESGGGLVQPGGSLRLSCAASGFTFAGYEMWWFRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDTKNTL
YLQMNS LRAEDTAVYYCAKDPYSFDYWRQGTLVTVSS (SEQ ID NO: 515)

BMS3h-198-15
EVQLLESGGGLVQPGGSLRLSCAASGSTFAGYEVWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL

YLQMNS LRAEDTAVYYCARDPYSFDYWGQGTLVTVSS (SEQ ID NO: 516) |

BMS3h-198-16
EVQLLESGGGLVQPGGSLRLSCAASGSTFAGYEMWWVRQAPGKGLERISAISGSGGSTYYADSVKGRFTISRDDSKNTL
YLKMNS LRAEDTAVYYCAKDPYSFDYWGQGTLVTVSS (SEQ ID NO: 517)

BMS3h-198-17
EVQLLESGGGLVQPGGSLRLSCAASGFTFAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL

YLQMNS LRAEDTAVYYCARDPYSFDYWGQGTLVTVSS (SEQ ID NO: 518)

BMS3h-198-18
EVQLLESGGGLVQPGGSLRLSCAASGLTFAGYEMNWVRRAPGKGLERVAAISGSGGSTYYADSVKGRFTISRDDSKNTL

YLQMNS LRAEDTAVYYCARDPYSFDYWGQGTLVTVSS (SEQ ID NO: 519)

BMS3h-198-19
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EVQLLESGGGLVQPGGSLRLSCAASGF TFAGYELWWVRQAPGKGLERVSAISGSGGS TYYADSVKGRF TISRDDSKNTL
YLOMNSLRAEDTAVYYCARDPYSFDYRGQGTLVTVSS (SEQ ID NO: 520)

BMS3h-198-20
EVQLLESGGGLVQPGGSLRLSCAAPGFTLAGYEMWWVRQAPGKGLERVSAISGSGGS TYYADSVKGRFTISRDDSKNTL
YLQMNSLRAEDTAVYYCAKEPYSFDYWGQGTLVTVSS (SEQ ID NO: 521) |

BMS3h-198-21
EVQLLESGGGLVQPGGSLRLSCAASGLTFAGYEMWWVRRAPGKGLERVSAISGSGGSTYYADSVKGRFTTSRDDSKNTL
YLQMNSLRAEDTAVYYCARDPYSFDYWGRGTLVTVSS (SEQ ID NO: 522)

BMS3h-198-22

EVQLLESGGGLVQPGGSLRLSCAASGFTFAGYEMWWVRQAPGKGL ERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL
YLOMNSLRAEDTAVYYCAKEPYSYDYWGHGTLVTVSS (SEQ ID NO: 523)

BMS3h-198-23
EVQPLESGGGLVQPGGSLRLSCAASGFTFAGYEMWWVRQAPGKGLERVSAISGSGGNTYYADSVKGRFTISRDDSKNTL

YLQMNSLRAEDTGVYYCARDPYSFDYWGQGTLVTVSS (SEQ ID NO: 524)

BMS3h-198-24
EVQLLESGGGLVQPGGSLRLS CAASGFTFAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL

YLOMNSLRAEDTAVYYCAKEPYSFDSWGQGTLVTVSS (SEQ ID NO: 525)

BMS3h-198-25
EAQLLESGGGLVQPGGSLRLSCAASGLTFAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL

YLQMNSLRAEDTAVYYCARDPYSFDYWGQGTLVTVSS (SEQ ID NO: 526)

BMS3h-198-26
EVQLLESGGGLVQPGGSLRLSCAASGSTFAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFSISRDDSKNTL

YLOMNS LRAEDTAVYYCAKEPYSFDHWGQGTLVTVSS (SEQ ID NO: 527)

BMS3h-198-27

'EVQLLESGGGLVQPGGSLRLSCAASGSTFAGYEMWWVRRAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL

YLQMNSLRAEDTAVYYCARDPYSFDYWGQGTLVTVSS (SEQ ID NO: 528)

BMS3h-198-28
EVQLLESGGGLVQPGGSLRLS CAASGF TFAGYEMWWFRQAPGKGL ERVSAISGSGGS TYYADSVKGRFTISRDDSKNTL

YLQMNS LRAEDTAVYYCAKDPYSFDNWGQGTLVTVSS (SEQ ID NO: 529)

BMS3h-198-29
EVQLLESGGGLVEPGGSLRLSCAASGFTFAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL

YLQMNS LRAEDTAVYYCAKEPYSFDHRGQGTLVTVSS (SEQ ID NO: 530)

BMS3h-198-30
EVQLLESGGGLVQPGGSLRLSCAASGYTFAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL

YLQMNS LRAEDTAVYYCAKEPYSFDHRGQGTLVTVSS (SEQ ID NO: 531)

BMS3h-198-31
EVQLLESGGGLVQPGGSLRLSCAASGFTFAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYHCAKEPYSYDYWGQGTLVTVSS (SEQ ID NO: 532)
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BMS3h-198-32
EVQLLESGGGLVQPGGSLRLSCAASGFTFAGYEMWWFRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKDPYSFDNWGQGTLVTVSS (SEQ ID NO: 533)

BMS3h-198-33
EVQLLESGGGLVQPGGS LRLSCAASGFTFAGYEMWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL
YLQMNSLRAEDTAVYYCAKEPYSYDYWGQGTLVTVSS (SEQ ID NO: 534)

BMS3h-198-34
EVQLLESGGGLVQPGGS LRLSCAASGF TFAGY EMWWVRQAPGKGL ERVSATSGSGGS TYYADSVKGRF TISRDDSKNTL
YLQMNSLRAEDTAVYYCAKDPYSFDNWGQGTLVTVSS (SEQ ID NO: 535) |
BMS3h-198-35 |
EVQLLESGGGLVQPGGS LRLSCAASGFTFAGYEMWWVRQAPGKGL EWVSATSGSGGS TYYADSVKGRF TISRDDSKNTL
YLOMNSLRAEDTAVYHCAKEPYSYDYWGQGTLVTVSS (SEQ ID NO: 536) .

BMS3h-198-36
EVQLLESGGGLVQPGGSLRLSCAASGFTFAGYEMWWFRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDDSKNTL

YLQMNSLRAEDTAVYYCAKDPYSFDNWGQGTLVTVSS (SEQ ID NO: 537)

BMS3h-198-37
EVQLLESGGGLVQPGGSLRLSCAASGFTFAGYELWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL

YLQMNSLRAEDTAVYYCAKDPYSFDYRGQGTLVTVSS (SEQ ID NO: 538)

BMS3h-198-38
EVQLLESGGGLVQPGGSLRLSCAASGFTFAGYELWWVRQAPGKGLERVSAISGSGGSTYYADSVKGRFTISRDDSKNTL
YLQMNSLRAEDTAVYYCARDPYSFDYWGQGTLVTVSS (SEQ ID NO: 539)

BMS3h-202-1
EVQLLESGGGLVQPGGSLRLSCAASGFTFPTAEMLWVRKAPGKGLEWVSSISASGGSTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKEPVSYVATFDYWGQGTLVTVSS (SEQ ID NO: 540)

BMS3h-~202-2
EVQLLVSGGGLVQPGGSLRLSCAASGFTFPTAEMLWVRQAPGKGPEWVSSISASGGSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKEPVSYVATFDYWGQGTLVTVSS (SEQ ID NO: 541)

BMS3h-202-3
EVQLLESGGGLVQPGGSLRLSCAASGFTFPTAEMVWVRKAPGMGLENVSSISASGGYTYYADSVKG#FTISRDNSKNML

YLQMNSLRAEDTAVYYCAKEPVSYVATFDYWGQGALVTVTS (SEQ ID NO: 542)

BMS3h-202-4
EVQLLVSGGGLVQPGGSLRLSCAASGFTFPTAEMVWVRQAPGKGLEWVSSISASGGSTYYADSVKGRFSISRDDSKNTL

YLOMNSLRAEDTAVYYCAKEPVSYVATFDYWGHGALVTVSS (SEQ ID NO: 543)

BMS3h-2©2-5
EVQLLESGGGLVQPGGSLRLSCAASGFTFPTAEMLWVRQAPGKGLEWVSSISASGGSTYYADSVKGRFTISRDNSKNTL

YLQMNSLRAEDTAVYYCAKEPVSYVATFDYWGQGTLVTVSS (SEQ ID NO: 544) !

BMS3h-262-6
EAQLLESGGGLVQPGGSLRLSCAASGFTFPTAEMVWVRQAPGKGLEWISSISASGGSTYYADSVKGRFTISRDNSKNTL

YLQLNSLRAEDTAVYYCAKEPVSYVATFDYWGRGTLVTVSS (SEQ ID NO: 545)
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BMS3h-202-7
EVQLLESGGGLVQPGGSLRLSCAASGFTFPTAEMLWVRQAPGKGLEWVSSISASGGSTYYADSVKGRFTISRDNSKSTL
YLQMNS LRAEDTAVYYCAKEPVSYVATFDYWGPGALVTVSS (SEQ ID NO: 546)

BMS3h-202-8
EVQLLESGGGLVQPGGSLRLSCAASGFTFPTAEMLWVRKAPGKGLEWVSSISASGGSTYYADSVKGRFTISRDNSKNTL
FLQMNS LRAEDTAVYYCAKEPVSYVATFDYWGQGTLVTVSS (SEQ ID NO: 547) ‘

BMS3h-202-9
EVQLLESGGGLVQPGGS LRLSCAASGF TFPTAEMLWVRQAPGKGL EWVSSISASGGS TYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAKEPVSYVATFDYWGPGALVTVSS (SEQ ID NO: 548)

BMS3h-202-10
EVQLLESGGGLVQPGGS LRLSCAASGFTFPTAEMLIWVRQAPGKGL EWVSSISASGGSTYYADSVKGRF TISRDNSKNTL

YLQMNSLRAEDTAVYYCAKEPVYYVATFDYWGQGTLVTVSS (SEQ ID NO: 549)

BMS3h-202-11
EVQLLESGGGLVQPGGSLRLSCAASGFTFPTAEMLWVRKAPGKGLEWVSSISASGGSTYYADSVKGRFTISRDNSKNTL

YLQMNS LRAEDAAVYYCAKEPVSYVATFDYWGQGTLVTVSS (SEQ ID NO: 559)

BMS3h-217-1
NIQMTQSPSSLSASVGDRVTITCRASHFIGTLLTWYQHKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 551)

BMS3h-217-2 i
DIQMTQSPSSLSASVGDRVTITCRASHFIGTLLSWYQQKPRKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLH
PEDFATYYCGOGVLWPPTFGQGTKVEIKR (SEQ ID NO: 552)

BMS3h-217-3 .
DIQMTQSPSSLTASVGDRVTITCRASHFIGTLLSWYQQKPGKAPKLLVTYGSLLQSGVPSRFSGSGSGTDFTLTISNLQ

PEDFATYYCGQGVLWPPTFGQGTKVENIR (SEQ ID NO: 553)

BMS3h-217-4
DIQMTQSPSSLSASVGDRVTITCRASHFIATLLSWYQQKPGKAPKLLITYGSLLQSGVPSRFSGSGﬂGTDFTLTISSLQ

PEDFATYYCGQGVLWPPTFGQGTKVEIKR (SEQ ID NO: 554)

BMS3h-217-5
DIQMTQSPSFLSASVGDRVTITCRASHFIATLLSWYQQKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCGQGVLWPPTFGQGTKVEIKR (SEQ ID NO: 555)

BMS3h-217-6
DIQMTQSPSSLSASVGDRVTITCRASHFIGTLLSWYQQKPGKATKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCGQGVLWPPTFGQGTKVEIKR (SEQ ID NO: 556)

BMS3h-217-7
DIQMTQSPSSLSASVGDRVTITCRASHFIGSLLSWYQHKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO.: 557)

BMS3h-217-8
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DIQMTQSPSSLSASVGDRVTITCRASHFIGTLLSWYQHKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTKYEIKR (SEQ ID NO: 558)

BMS3h 217-9
DIQMTQSPSSLSASVGDRVTITCRASHFIGTLLSWYQHKPGKAPKLLITYGSMLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 559)

BMS3h-217-10
DIOMTQSPSSLSASVGDRVTITCRASHFIGTLLSWYQHKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTEFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 560)

BMS3h-217-11
DIQMTQSPSSLTASVGDRVTITCRASHFIGTLLSWYQHKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTEFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 561)

BMS3h-217-12
NIQMTQSPSSLSASVGDRVTITCRASHFIGTLLSWYQHKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 562)

BMS3h-217-13
DIQMTQSPSSLSASVGDRVTINCRASHFIGTLLSWYQHKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 563)

BMS3h-217-14
DIQLTQSPSSLSASVGDRVTITCRASHFIGTLLSWYQQKPGKATKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPPTFGQGTKVEIKR (SEQ ID NO: 564)

BMS3h-217-15 :
DIQMTQSPSSLYASVGDRVTITCRVSHFIGTLLSWYQQKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLSISSLQ
PEDFATYYCGOGVLWPPTFGQGTKVEIKQ (SEQ ID NO: 565) :

BMS3h-217-16
DIQMTQSPSSLSASVGDRVTITCRASHFIGTLLSWYQQKPRKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPPTFGQGTKVEIKR (SEQ ID NO: 566)

BMS3h-217-17
DIQIIQSPSSLSASVGDRVTITCRASHFIGTLLSWYQQKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPPTFGQGTKVEIKR (SEQ ID NO: 567)

BMS3h-217-18
DIQMTQSPSSLSASVGDRVTITCRASHFIGTLLSNYQLKPGKAPKLLITYGSLLQSGVPSRFSGSGSETDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 568)

BMS3h-217-19
DIQMTQSPSSLSASVGDRVTITCRASHFIGTLLSWYQLKPGKAPKLLITYGSNLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTKVENKR (SEQ ID NO: 569)

BMS3h-217-26
DIQMTQSPSSLSASVGDRVTITCRASHFIGTLLSWYQLKPGKAPKLLITYGSLLQRGVPSRFSGSGSETDFTLTISSLQ

PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 570)
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BMS3h-217-21
DIQMTQAPSSLSASVGDRVTITCRASHFIGTLLSWYQLKPGKAPKLLITYGSLLQSGVPSRFSGSG$GTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTKVENKR (SEQ ID NO: 571)

BMS3h-217-22
DIQMTQSPSSLSASVGDRVTITCRASHFIGSLLSWYQQKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFALTISSLQ
PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID.NO: 572)

BMS3h-217-23
DIQMTQSPSSLSASVGDRVTITCRASHFIGSLLSNYQVKPGKAPKLLITYGSLLQSGVPSRFSGSG$GTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 573)

BMS3h-217-24
DILMTQSPSSLSASVGDRVTITCRASHFIGSLLSWYQQKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 574)

BMS3h-217-25
DIQMTQSPSSLSASVGDRVTITCRASHFIGTLVSWYQQKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATYGQGTKVEIKR (SEQ ID NO: 575)

BMS3h-217-26
DIQMTQSPSSLSASVGDRVTITCRASHFIGTLVSWYQQKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTKVENKR (SEQ ID NO: 576)

BMS3h-217-27
DIKMTQSPSSLSASVGDRVTITCRASHFIGTLVSWYQQKPGKAPKLLITYGSMLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 577)

BMS3h-217-28
DIQMTQSPSSLSASVGDRVTITCQASHFIGTLVSWYQQKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 578)

BMS3h-217-29
DIQMTQSPSSLSASVGDRVTITCRASHFIGTLLSWYQQKPGKAPKLLITYGSWLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 579)

BMS3h-217-30
DIQMTQSPSSLSASVGDRVTITCRASHFIGTLLSWYQLKPGKAPKLLITYGSWLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 580)

BMS3h-217-31
DIQMTQSPSSLSASVGDRVTITCRASHFIGTLLSWYQQKPGKAPKLLITYGSLLQSGVPSRFSGSGFGTDFTLTISSLQ

PEDFATYYCGQEVLWPATFGQGTKVEIKR (SEQ ID NO: 581)

BMS3h-217-32
DIQMTQSPSSLSASVGDRVSITCRASHFIGTLLSWYQQKPGKAPKLLITYGSLLQSGVPSRFSGSGHGTDFTLTISSLQ

PEDLATYYCGQEVLWPATFGQGTKVEIKR (SEQ ID NO: 582)

BMS3h-217-33
DIQMTQSPSSLSASVGDRVTITCQASHFIGTLLSWYQQKPGKAPKLLITYGSLLQSGVPSRFSGSGHGTDFTLTISSLQ
PEDFATYYCGQEVLWPATFGQGTKVEIKR (SEQ ID NO: 583)



10

30

35

40

45

50

BMS3h-217-34
DIQMTQSPSSLSASVGDRVTITCRASHF IGTLLSWYQQKPGKAPKLLITYGSLLQSGVPSRFSGSGFGTEFTLTIGSLQ
PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 584)

BMS3h-217-35
DIQMTQSPSSLSASVGDRVTITCRASHFIGTLLSWYQQKPGKATKLLITYGSLLQSGVPSRFSGSG%GTDFTLTISSLQ
PEDFATYYCGQGVLWPPTFGQGTKVEIKR (SEQ ID NO: 585)

BMS3h-217-2301
DIQMTQSPSSLSASVGDRVTITCRASHFIASLLSWYQVKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 586)

BMS3h-217-2362
DIQMTQSPCSLSASVGDRVTITCRASHFIAQLLSWYQVKPGKAPKLLITYCSLLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 587)

BMS3h-217-2303
DIQMTQSPSSLSASVGDRVTITCRASHFIAQLLSWYQVKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTTVEIRR (SEQ ID NO: 588)

BMS3h-217-2304
DIQMTQSPSSLSASVGDRVTITCRASHYIASLLSWYQVKPGKAPKLLITYGSLLQSGAPSRFSGSG$GTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 589)

BMS3h-217-2305
DIQMTQSPSSLSASVGDRVTITCRASHFIGSLLSNYQVKPGKAPKLLITWASYLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO:. 590)

BMS3h-217-2306
DIQMTQSPSSLSASVGDRVTITCRASHFIGSLLSWYQVKPGKAPKLLITWTSYLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 591)

BMS3h-217-2307
DIQMTQSPSSLSASVGDRVTITCRASHFIGSLLSWYQVKPGKAPKLLITWSSYLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 592)

BMS3h-217-2308 '
DIQMTQSPSSLSASVGDRVTITCRASHFIGSLLSWYQVKPGKAPKLLITWGSWLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 593)

BMS3h-217-2309
DIQMTQSPSSLSASVGDRVTITCRASHFIGSLLSWYQVKPGKAPKLLITWASWLQSGVPSRFSGSGEGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 594)

BMS3h-217-2310
DIQMTQSPSSLSASVGDRVTITCRASHFIGSLLSWYQVKPGKAPKLLITWSSWLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 595)

BMS3h-217-2311
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PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 596)

BMS3h-217-2312
DIQMTQSPSSLSASVGDRVTITCRASHFIGSLLRWYQVKPGKAPKLLITYGSLLQSGVPSRFSGSG$GTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 597)

BMS3h-217-2313
DIQMTQSPSSLSASVGDRVTITCRASHRIAQLLSWYQVKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 598)

BMS3h-217-2314
DIQMTQSPSSLSASVGDRVTITCRASHYIASLLSWYQVKPGKAPKLLITYGSLLQSGVPSRFSGSG$GTDFTLTISSLQ

PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 599)

- BMS3h-217-2315

DIQMTQSPSSLSASVGDRVTITCRASHFIGSLLSWYQVKPGKAPKLLIRFGSLLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 600)

BMS3h-217-2316
DIQMTQSPSSLSASVGDRVTITCRASHFIGSLLSWYQVKPGKAPKLLITYKSYLQSGVPSRFSGSG$GTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 601)

BMS3h-217-2317
DIQMTQSPSSLSASVGDRVTITCRASHFIGSLLSWYQVKPGKAPKLLITWGSYLQSGVPSRFSGSG$GTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 682)

BMS3h-217-2318
DIQMTQSPSSLSASVGDRVTITCRASHFIWGPLSWYQVKPGKAPKLLITYGSLLQSGVPSRFSGSG$GTDFTLTISSLQ

PEDSATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 683)

BMS3h-217-2319
DIQMTQSPSSLSASVGDRVTITCRASHWIATLLSWYQVKPGKAPKLLITYGSLLQSGVPSRFSGSG$GTDFTLTISSLQ
PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 604)

BMS3h-217-2320 '
DIQMTQSPSSLSASVGDRVTITCRASHFIWGPLSWYQVKPGKAPKLLITYGSLLQSGVPSRFSGSG$GTDFTLTISSLQ

PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 685)

BMS3h-217-2321
DIQMTQSPSSLSASVGDRVTITCRASHFIGSLLNNYQVKPGKAPKLLITYGSLLQSGVPSRFSGSG$GTDFTLTISSLQ

PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 666)

BMS3h-217-2322
GIQMTQSPSSLSASVGDRVTITCRASHFIGSLLSWYQVKPGKAPKLLITYGSNLQSGVPSRFSGSG$GTDFTLTISSLQ

PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 687)

TABLE 4
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Human Anti-CD40 Variable Domain Encoding Nucleotide Sequences

BMS3h-56-201
GAGGTGCAGCTGTTGGAGTCCGGGGRAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTCGGGATTATGAGATGTGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGCGGGTCTCAGCTATTAATCC
GCAGGGTACGCGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAACTTCCGTTTTACTTTCAGGAGT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 608)

BMS3h-56-258
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTCGGGATTATGAGATGTGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGCGGGTCTCAGCTATTAATCL
GCAGGGTACGCGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAACTTCCGTTTTACTTTCACGAGT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 689)

BMS3h-37
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGAGTGGTATGAGATGCAGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAGCGATTTCTGG
TGATGGTTATCGTACATACTACGCAGACTCCGTGAAAGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATAT TACTGTGCGAAAGAGCTTGGGTATTTTGACTACT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 610)

BMS3h-38 |
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGT@CAGCCTCCGGAT
TCACCTTTGAGGAGGAGGAGATGAT TTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAGCTATTAGTGG
TAGTGGTGGTAGCACATACTACGCAGAC TCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAGAGCCGTTTAGTTTTGACTACT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 611)

BMS3h-41

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGC T TGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTACTGAGTATGAGATGATTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTGGAGTGGGTCTqATCTATTTCGGG
TAATGGTGCTAATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGAGCCGCTTNGGTTTGACTACT

GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 612)

BMS3h-43
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTACAGCCTCCGGAT
TCACCTTTAATATGTATGAGATGTCGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAGGTATTAGTAG
GCGTGGTTTTACTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAGAGCCGATTQCGTATGCTATGA
GGTATGCGCGTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 613)

BMS3h-56
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

TCACCTTTCGGGATTATGAGATGTGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGCGGGTCTGAGCTATTAATCC
GCAGGGTACGCGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCGAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAACTTCCGTTTATTTTTGACTACT

GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID 'NO: 614)
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BMS3h-106

GAGGTGCAGCTGT TGGAGTCTGGGGGAGGCT TGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTEGCAGCCTCCGGAT
TCACCTTTTCGACTTATCATATGCAGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTGGAGTGGGTCTCAATGATTGATGC
GGATGGTCTTGGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCGAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAACCGGGTCCGQAGTTTGGTCAGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 615) |

BMS3h-187
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCEGTCTCTCCTGTGCAGCTTCCGGAT
TCACCTTTTCGGGGTATGATATGCAGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTAGTGL
GTCGGGTGTTTTTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCACCTCCCGCGACAATTCUAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATATCCTAATCGTTTTGCGCTTA
ATAATTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 616)

BMS3h-131
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTIGCCGGGCAAATA
GTTCTATTTTGTGGGCGT TAGCTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCGAGAGTTCTTCCGG
TTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATC TGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGTTCAGAATGCGGGTTGGCCTGGTACGT TCGGCCAAGGGACCAAGGTGGAAA
TCAAACGG (SEQ ID NO: 617)

BMS3h-193
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTC
AGACGATTGAGCGTCGTTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATCTTGCTTCCCG
TTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTCATCAGTATGCGAGTCCACCTTTGACGT TCGGCCAAGGGACCAAAGTGGAAA
TCAAACGG (SEQ ID NO: 618)

BMS3h-198

GAGGTGCAGCTGT TGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGCTGGGTATGAGATGTGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGCGGGTCTCAGCTATTAGTGG
TAGTGGTGGTAGCACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACGATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAGATCCTTATAGTTTTGACTACT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 619)

BMS3h-202

GAGGTGCAGCTGT TGGAGTCTGGGGGAGGC T TGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTCCGACTGCTGAGATGGTGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCATCTATTTCGGC
TAGTGGTGGTTCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGAGCCGGTGA$TTATGTGGCGA
CGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 620)

BMS3h-217

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTC
ATTTTATTGGTACTCTGTTATCTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCACTTATGGTTCCTT
GTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGGTCAGGGGGTGCTGTGGCCTGCGACGTTCGGCCAAGGGA¢CAAGGTGGAAA

TCAAACGG (SEQ ID NO: 621)

BMS3h-1

77



10

15

20

25

- 30

G1-Hi-Gly-Thr-Leu-Val-Thr-Val-Ser-Ser (SEQ ID NO: 1283); and where X, is Met or Leu; Y,
is Val or Phe; Z, is’ Asp or Asn; A, is Ser or Thr; B, is Tyr or His; C, is Lys or Arg; Dy is Asp
or Glu; E; is Tyror Phe; F; is Trp or Arg; G, is Gly or Arg; and H; is Gln or His.

Further provided is an antibody polypeptide where the antibody polypeptide is a
domain antibody (dAb).

Further provided is an antibody polypeptide where the variable domain is fused to an
Fc domain.

Further provided is an antibody polypeptide where the antibody polypeptide further
comprises a second variable domain that specifically binds a second antigen, where the second
antigen is an antigen other than human CD40. |

Also provided is an antibody polypeptide where the second antigen is a cfluster of
differentiation (CD) molecule or a Major Histocompatibility Complex (MHC) Class 1
molecule. ' . '

Also provided is an antibody polypeptide where the second antigen is serum albumin
(SA).

Provided is a nucleic acid encoding the antibody polypeptide disclosed herein.

Also provided is a vector comprising the nucleic acid disclosed herein.

Also provided is a host cell comprising the vector disclosed herein.

Provided is a pharmaceutical composition comprising a therapeutically-effective
amount of the antibody polypeptide disclosed herein and a pharmaceutically acceptable carrier.
Also provided is a pharmaceutical composition further comprising an
immunosuppressive/immunomodulatory and/or anti-inflammatory agent.

Provided is a method of treating an immune disease in a patient in need of such
treatment, comprising administering to the patient a therapeutically effective amount of the
pharmaceutical composition disclosed herein. Also provided is a method where the
pharmaceutical composition is administered in combination with an

immunosuppressive/immunomodulatory and/or anti-inflammatory agent.
Provided is a method of treating an immune disease where the immune disease is an

autoimmune disease or a graft-related disease. Further provided is a method of treating an -

_immune disease where the immune disease is selected from the group consisting of selected
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GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTCCGAAGAATGAGATGACGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAGCGATTGAGTC
GGATGGTCAGGCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAAT GAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGCGAAAAATCGGATTCCTGATCTTGTGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 622)

BMS3h-2

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGRAT
TCACCTTTGATGCTGGGGCTATGACGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCATCTATTGATAA
GGAGGGTCTGTCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCtAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAGGTAGGATTCCTGGGCTGGTTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 623)

BMS3h-3
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGGTGATGCGGCGATGACTTGGGT CCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAGCGATTCAGCC
TATGGGTGATGGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCGTCTCCCGCGACAATTCLAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGCGTATT#CTACTCTTCAGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 624)

BMS3h-4
GAGGTGCAGLTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGAGGATTCGCCTATGACTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAGCTATTACTTC
GAATGGT TATGAGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCLAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGCGTATTCCTACTCTTCATT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 625)

BMS3h-5
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGATGAGCATGATATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTGGTCC
GGATGGTTTTCATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGCGTATTCCTACTCTTCATT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 626)

BMS3h-6
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAI
TCACCTTTGGTGAGTATCATATGTCTTGGGT CCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAAGGATTACTCC
TCTTGGTACGCTTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGCGTATTCCTTCGCTTACGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 627)

BMS3h-7

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGG TACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGGTACGAATGCGATGAGTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTGGAGTGGGTCTCAAGGATTTCGCC
GGGTGGTGATTATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCEAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTGTATTACTGTGCGAAAGGGCGTGTTCCGGATCTGLTTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 628) |

BMS3h-8 o
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTCCGTCTGAGGAGATGTCTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAAGGATTTCGGC
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TGATGGTGCTAATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCﬁAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACGCCGCGGTATAT TACTGTGCGAAAGGGCGTGTTCCGGATCTGCTTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 629)

BMS3h-9
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGCTGAGGATGATATGACTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCT¢ACGTATTGCGGT
TGATGGTGATCGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTC¢AAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTAAGGTTCCGTCTCTTCATT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 639)

BMS3h-19
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGATCCCTGCGTCTCTCCTGT%CAGCCTCCGGAT
TCACCTTTAGGACGATGGATATGTCTTGGGTCEGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTACGGG
TGATGGTATGAATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGLGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGGGGACACCGCGGTATATTACTGTGCGAAAGGGGTGACT¢CGGATTTGACTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 631)

BMS3h-11

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCT TGETACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGAGCGTGATGATATGACGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTAATGC
TGGGGGTGTGCATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAGGGGTGACTCCGGATTTGACTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 632) |

BMS3h-12
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGATGATGATTCTATGACGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGGATTTCGAG
TGATGGTGCGAGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGGTGACTCCGGATTTGACTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 633) :

BMS3h-13
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGT¢CAGCCTCCGGAT
TCACCTTTACTGAGGAGGATATGACGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTGATAG
TGTTGGTGAGGGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGGTGACTCCGGATTTGACTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 634)

BMS3h-14

- GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

TCACCTTTTCTGATTCGGCGATGAGTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCACGGATTGATAA
TCCTGGTCAGCATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTC%AAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAGGTACTGTTCCTACGCTGGAGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 635).

BMS3h-15
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

TCACCTTTGGGCAGCATAGTATGACTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTGATGG
TGGGGGTTATAATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTC¢AAGAACACGCTG
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TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGGAGGTT¢CTCGTCTTCATT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 636)

BMS3h-16
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCT TGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGGTCAGGAGCCTATGACTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGGATTGCGTA
TAATGGTGGTGATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGATTACTCCTAATTTGACTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 637)

BMS3h-17 !
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGAGAATTATCCGATGTCTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTAATGC
TACGGGTTCTATTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGGTTATTCCTCATTTGATGT

TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 638)

BMS3h-18
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTCGTGATTATGATATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTgACGTATTACTGG
TACTGGTAATAGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGCAAGGGGTGGTGCCGTATCTTGCTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 639)

BMS3h-19
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTQCAGCCTCCGGAT
TCACCTTTGAGGCTGATGCGATGACGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAAGGATTAATGT
GGATGGTGATCGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCQAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTACTGTTACTACGCTGGAGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 649)

BMS3h-21
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGATCGGGCGGATATGACGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAAGGATTTCGGG
GGAGGGTAAGTGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGATGGTTQCTAATTTGGTTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 641)

BMS3h-22
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTCATTGGGAGCCGATGTCTTGGGTCCGCCAGGC TCCGGGGAAGGGTCTAGAGTGGGTCTCACGTATTAATTC

TTCTGGTTGGGATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG

TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGATGGTTACTAATTTGGTTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 642) |

BMS3h-24
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCT TGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

TCACCTTTGCTGATGAGCCGATGACTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTdACGTATTCCTCC
TGAGGGTGCTCCGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCQAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGATTACTCCTAATTTGACTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 643)
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BMS3h-26
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTCATAATCATGATATGTCTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTAGTCG
GGGTGGTCTTCAGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACELTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGATTGTGtCGGATCTGCATT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 644)

BMS3h-27
GAGGTGCAGCTGT TGGAGTCTGGGGGAGGCTTGETACAGCCTGGGGEGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTAATGAGTATCCTATGTCGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTAATGG
GGATGGTGCTAATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGATTATTCCGGCTATGCAGT
TTGACTACTGGGGTCAGGGAACCCTGETCACCGTCTCGAGC (SEQ ID NO: 645)

BMS3h-28 {
GAGGTGCAGCTGT TGGAGTCTGGGGGAGGCTTGGTACAGCCTGEGGGGTCCCTGCGTCTCTCCTETGCAGCCTCCGGAT
TCACCTTTGGGGATGTGCCTATGTCGTGGGET CCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAAGGATTGATCC
TTATGGTTCTAATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCLAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTATTATGCCTAGTCTTACTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGE (SEQ ID NO: 646)

BMS3h-29
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTFCAGCCTCCGGAT
TCACCTTTGCGGATTATGATATGTCTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTTCGGC
GCTTGGTGCTACTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTCAGCTTCCGGCGTTGGAGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 647)

BMS3h-30
GAGGTGCAGCTGTTGGAGTCTGGEGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTAAGCGTTATTATATGACTTGGGTCCGCCAGGC TCCAGGGAAGGATCTAGAGTGGGTCTCAGGTATTGTTCC
TTCTGGTAATAGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTAGGATTCCGGATCTGCATT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 648)

BMS3h-31

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGCTGATTATGATATGACTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAAGGATTTCTCC
GACGGGTGGGCAGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCLAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTGTTATTLCGTATTTGTCTT

TTTICTCCGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 649D

BMS3h-32

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGC CTGGGEGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGRAT
TCACCTTTTCTAAGTATTGGATGGGT TGGGCCCGUCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCATCGATTGATTC
GCATGGTGCTGGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCLAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGTCGAGGACACCGCGGTATATTACTGTGCGAAAGGTGCTCCTAAGTTTATGACTA
CGTATACGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 650)

BMS3h-33
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GAGGTGCAGCTGTTGGAGTCTGGGEGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTIGCAGCCTCCGGAT
TCACCTTTTTGTCTTATCCGATGCATTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGG TCTCATCGATTGATTC
GAGGGGTTCGGTTACATACTACGCAGACTCCGTGAAGGGCTGGTTCACCATCTCCCGCGACAAT TCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTCATAGTTGGACGTTTGACT
ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 651)

BMS3h-34
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTRECAGCCTCCGGAT
TCACCTTTGCGAATAGTAATATGACTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTAATCC
GGATGGTGGGTCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCFAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGGAAGGGCGTATTCCTACTCTTCATT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 652)

BMS3h-35

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCC TGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGGGCCGAGGAGGATGGGTTGGGTCCGCCAGGLTCCAGGGAAGGGTCTAGAGTGGGTCTCATCGATTGATGA
TATTGGTCGTAGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCLAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGGAAGGGGCGCAGGGTGTGTTGTTGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 653)

BMS3h-36

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCT TGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGAGGATTATAGGATGGTTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCATCGATTTCTAC
TTCTGGTGAGCTGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGGAAACGGCGGGTCAGTTTTTTGACT
ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 654)

BMS3h-39
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGT$CAGCCTCCGGAT

TCACCTTTCCGGAGTATGAGATGGTTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTGGAGTGGGTCT¢AGCGATTTCGCG
TGAGGGTCGGGCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTC¢AAGAACACGCTG
TATCTGCAAATGAACAACCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAGAGCCTGTTCGTTTTGACTACT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 655)

BMS3h-40
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT ’
TCACCTTTTCGACTTATGAGATGCTTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCATCTATTTCTTC
TTCTGGTAATTATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCdAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGAGCCGCTGATGTTTGACTACT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 656) ;

BMS3h-42

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGATACTGAGGAGATGAGTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAGCGATTAGTCC
TAATGGTGCTTTTACATTCTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGAGCCTATTQTGTTTGACTACT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 657)

BMS3h-44 |
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCT TGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

TCACCTTTGGTCATTATGATATGGT TTGGGTCCGCCAGGC TCCAGGGAGGGGTCTAGAGTGGGTCTCAACTATTAATGG
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TGCTGGTCTGAATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGCAAAGTGCTAGTCGTATTTTTGACT
ACTGGGETCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 658)

BMS3h-45
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTﬁCAGCCTCCGGAT
TCACCTTTAGGAGTTATGAGATGGCGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCT¢ATCTATTAGTAC
TCTGGGTACGAAGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGCAATCTTCTACT¢ATATTTTTGACT
ACTGGGEGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 659)

BMS3h-46
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTATTAGGTATGAGATGGCTTGGGTCCGCCAGGL TCCAGGGAAGGGTCTAGAGTGGGTCTCAAGTATTTCGTC
GTCTGGTTGGACGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAAGTGATGCT¢ATATTTTTGACT
ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 660)

BMS3h-47
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTTATGCTTATGAGATGGCTTGGGTCCGLCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCATCTATTTCGGA
TGATGGTACGCGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGATCTGGGGqAGGGGTTTGACT
ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 661)

BMS3h-48
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGCTGATCATGGGATGACGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAGGGATTGGTCC
GTCTGGTGAGGCGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGATCGTATTCCTAATCTTGTGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 662)

BMS3h-49

: GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

TCACCTTTGAGTCTCAGGATATGTCTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAGGTATTAGTCC
GAATGGTTGGGATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATAT TACTGTGCGAAAGATAGGTCTGATTTTGACTACT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 663)

BMS3h-50 _ ,
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCT TGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

TCACCTTTGGGGATTATGATATGTGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTC%AGGATTCGTCA
TCCGGGTGGTGTTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCC%AGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGCTGTTCCTAAGGGTTTTGACT
ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 664)

BMS3h-51
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

TCACCTTTCGGGTTTATTGGATGACTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCATCTATTGATCC
GCAGGGTGGGATGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCTCGCGACAATTCCAAGAACACGCTG -
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TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAGCGCGTATTCCTAATTTGGAGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 665) ‘

BMS3h-52
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGAGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTAGTGCTTATGATATGACGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTTGAGTGGGTCTCACGTATTAATCC
GACGGGTTCTTATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAGCTAAGATTCCGAATTTGGTTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 666)

BMS3h-53
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTG[AGCCTCCGGAT
TCACCTTTGCGGATAGTGAGATGATGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTC%GGTATTGCGCA
TAATGGTGGGCATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGCTGGT CATCCTCAGCAGACTG
AGGCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 667)

BMS3h-54
GAGATGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGCTACTTATGATATGTATTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAAAGATTTCTCC
GAATGGTTGGAGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATATCAGACGCATTTTGACTACT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 668) |

BMS3h-55
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGLCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGLAGCCTCCGGAT
TCACCTTTAGTGTTTATGATATGAGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTTCTTC
TTCGGGTACGTATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATATCCTAAGAATTTTGACTACT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 669)

BMS3h-57
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCT TGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

© TCACCTTTTCTCATGAGGATATGACTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAAGTATTAGTCC

GAATGGTTGGGATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAACGTACTAGGAGTAAGTTTGACT
ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 679)

BMS3h-58 :
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGAGAAGTATATTATGGGTTGGGCCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTGATTA,
TTGGGGTCAGCATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACTATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAACGTAGTCATCTTATTCCTCTGC
AGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 671)

BMS3h-59
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

TCACCTTTTCTGATTATGCGATGGGGTGGGTCCGCCAGGL TCCAGGGAAGGGTCTGGAGTGGGTCTCAACGATTTCGTA
TGTGGGTTATTATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAAAGGCTCTGC$GGGGGAGGCGT
TTACGGAGCGTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 672)
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BMS3h-60
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGEGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGGTCCGTATATGATGCATTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTGAGGT
TAATGGTAATAGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAAT TCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATGGGTTGGT TCGAAGACGTCGT
CGGATAAGAGTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: §73)

|
BMS3h-61 |
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGC CTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGGTACGACGGAGATGGCTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAAGTATTGGTAG
TGCTGGTGCTTGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC TCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACT GTGCGAAAATTGGTGGGCATCCTCAGGGTC

AGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 674)

BMS3h-62
GAGGTGCAGCTGTTGGAGTCTGuGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGCCTCTCCTGTGKAGCCTCCGGAT
TCACCTTTCCTAGGGAGTGGATGGC TTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAAGTATTCAGCC
TATGGGTCAGACTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAATATTCTCGGAATAAGGGGTTTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 675)

BMS3h-63
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGFAGCCTCCGGAT
TCACCTTTACGAGTGAGTATATGGGGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCATCTATTCAGAG
GTATGGTAGTACGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAACATGAGTCTAATTGGGAGACTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 676)

BMS3h-70

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGG TACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGLAGCCTCCGGAT
TCACCTTTTCGGTGTATAGTATGCAGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAGCGATTACTCC
TAATGGTACTCGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAACTCTTGGTCGGGGTTCTTATC
CTGGTGTTGATTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 677)

BMS3h-71
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTCCGAGTTATGCTATGACGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTGGAGTGGGTCTCACGTATTACGGC
GGATGGTACTGTTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTTCTATTCCGATGCTTACGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 678)

BMS3h-72
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTTCGACTTATGATATGATTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAGCTATTTCTCC
TAATGGTACTGGTATATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAAATCAGAGTGT TCATCATGCTG
TTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 679)

BMS3h-73
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GAGGTGCAGCTGTTGGAGTCTGGG6GAGGCTTGGTACAGCC TGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGAGAATTATGAGATGACGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTGCGLC
GCATGGTCGGCTTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAGGTCAGATTCCGATGCTTGATT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 680)

BMS3h-74
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTTCGCATTATATGATGATGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTTCTCA
TTTTGGTGATATTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCLAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAAATGATATGﬁTGATGAAGAATG
GGGGGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 681)

BMS3h-75
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGAGAGGTATGATATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTGATTC
GCGGGGTTGGTCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGTTGGTGCCGCATCTGAGGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 682)

BMS3h-76
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGCGAATGCGCAGATGACTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAAGGATTGATGC
TATGGGTGATGCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTAAGGTTCCGAGTATTGACT
ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 683)

BMS3h-77
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGCGAATGCGCAGATGACTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCT¢AAGGATTGATGC
TATGGGTGATGCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAGGTGTTATTCCGGCGTTTGACT
ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 684)

BMS3h-78
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTCAGAATGATCGGATGCATTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCATCGATTTCTGC
TACTGGTGGTGATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAACAGACGGGTACGAATCGTTTTG
ACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 685)

BMS3h-79 ’
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT’
TCACCTTTAATCAGCCTTATATGTCGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTGGAGTGGGTCTCATCTATTGATGC
TTCGGGTGGTACTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACGCCGCGGTATATTACTGTGCGAAAGATCGTATT¢CTAATCTTGTGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 686) 1

BMS3h-8e
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTQCAGCCTCCGGAT
TCACCTTTGATAATGAGAATATGAC TTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTGATGG
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TGGGGGTTATAATACATACTAtGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCC%AGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGCAGGTTCLCTGAGCTGCTGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO! 687)

BMS3h-81

GAGGTGCAGCTGT TGGAGTCTGGGGGAGGCT TGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGTTTCGTCGAATATGACTTGEGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAGCTATTAGTGG
TAGTGGTGGTAGCACATACTATGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTCGGATTC TACGTTGGTGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 688) |

BMS3h-82

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGG TACAGCCTGGGGGGTCCCTGLGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGTTTCGTCGAATATGACTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAGCTATTAGTGG
TAGTGGTGGTAGCACATACTATGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGATCGTATTCCTAATCTTGTGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 689) 1
BMS3h-83
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGﬁAGCCTCCGGAT
TCACCTTTTCTGATGATTCGATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTAATGA
TGCTGGTAGTTCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATETCCCGCGACAATTCCAAGAACACGLTE
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTACTATTCCTCTTCTGGAGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 690) ‘

BMS3h-84 !
GAGATGCAGCTGTTGGAGTCTGGGUGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTG&AGCCTCCGGAT
TCACCTTTGTTTCGGATACTATGAG I TGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTGATGG
GACTGGTGGTGATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGGGGACACCGCGGTATATTACTGTGCGAAAGGGCTTATTCCTGATCTTCAGT

TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 691)

BMS3h-85
GAGGTGCAGCTGTTGGAGFCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTG¢AGCCTCCGGAT
TCACCTTTGATGAGGAGGAGATGACGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTATTGG
TGGTGGTCATGAGACATAC TACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTACTATTCCTCTTCTGGAGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 692)

BMS3h-86
GAGGTGCAGCTGTTGGAGTCTGGGUGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTG¢AGCCTCCGGAT
TCACCTTTGATAATGAGAATATGACTTGGGTCCGCCAGGCTCCAGGGAAGGATCTAGAGTGGGTCTCACGGATTACTGA
GAGGGGTGATGTGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGLCGAGGACACCGCGGTATATTACTGTGCGAAAGGTACTGTTC¢TACGCTGGAGT;
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 693)

BMS3h-87 :
GAGGTGCAGCTGTTGGAGiCTGGuGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

TCACCTTTGATGAGGAGGAGATGACGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTATTGG
TGGTGGTCATGAGACATAC TACGCAGACTCCGTGAAGGGC CGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
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from the group consisting of Addison’s disease, allergies, an.leosing spondylitis, asthma,
atherosclerosis, autoimmune diseases of the ear, autoimmune diseases of the eye, autoimmune
hepatitis, autoimmune parotitis; colitis, coronary heart disease, Crohn’s disease,% diabetes,
including Type 1 and/or Type 2 diabetes, epididymifis, glomerul.onéphritis, Graves’ disease,
Guillain-Barre syndrome, Hashimoto’s disease, hemolytic anemia, idiopathic
thrombocytopenic purpura, inflammatory bowel disease, immune response to recombinant
drug products, systemic lupus erythematosus, male infertility, multiple sclerosis, myasthenia
gravis, pemphigus, psoriasis, rheumatic fever, rheumatoid arthritis, sarcoidosis, scleroderma,
Sjogren’s syndrome, spondyloarthropathies, thyroiditis, transplant rejection, vasculitis, AIDS,
atopic allergy, bronchial asthma, eczema, leprosy, schizophrenia, inherited depression,
transplantation of tissues and organs, chronic fatigue syndrome, Alzheimer’s disease,
Parkinson’s disease, myocardial infarction, stroke, autism, epilepsy, Arthus’s phenomenon,
anaphylaxis, alcohol addiction, and drug addiction. |

Also provided is a method of targeting CD40 using a first variable domain that
specifically binds an epitope of human CD40 comprising the amino acid sequence of SEQ ID
NO: 1, where the antibody polypeptide competes with the binding of domain antibody (dAb)
BMS3h-56-269 (SEQ ID NO:417).

Provided is the use in medicine of an antibody polypeptide comprising a first variable
domain that specifically binds an epitope of human CD40 comprising the amino acid sequence
of SEQ ID NO: 1, wherein the antibody polypeptide competes with the binding of domain
antibody (dAb) BMS3h-56-201 (SEQ ID NO: 9), or a pharmaceutically acceptable salt thereof.

Provided is the use of an antibody polypeptide comprising a first variable domain that
specifically binds an epitope of human CD40 comprising the amino acid sequenbe of SEQ ID
NO: 1, wherein the antibody polypeptide comﬁetes with the binding of domain antibody (dAb)
BMS3h-56-201 (SEQ ID NO: 9), or a pharmaceutically acceptable salt thereof, in the
preparation of a medicament for treatment of an immune disease. In some embodiments, the
pharmaceutical composition is administered in combination with an
immunosuppressive/immunomodulatory and/or anti-inflammatory agent. In further
embodiments, the immune disease is an autoimmune disease ora graft-related disease. In yet
'ﬁh‘théx‘ embodiments, the immune disease is selected from the grbup.cor-xsisting of selected

from the group consisting of Addison’s disease, allergies, ankylosing spondylitis, asthma,
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TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGIATATTACTGTGCGAAAGGTACTGTTGCTACGCTGGAGI
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 694)

BMS3h-88
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTgCAGCCTCCGGAT
TCACCTTTCATGAGACGGAGATGACGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAGCTATTAATCG
GCTGGGTCAGGATACATACTACGCAGACTCCGTGAAGGGCCGGT TCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTAGGATTCCTGGGCTGGTTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 695)

BMS3h-89
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGKAGCCTCCGGAT
TCACCTTTTCTGATGATTCGATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTC%CGTATTAATGA
TGCTGGTAGTTCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTACTGTTCLCTACGCTGGAGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 696)

BMS3h-90

GAGGTGCAGCTGTTGGAGT CTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGLAGCCTCCGGAT
TCACCTTTGATAATGAGAATATGACTTGGGTCCGCCAGGL TCCAGGGAAGGATCTAGAGTGGGTCTCACGGATTACTGA
GAGGGGTGATGTGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCC?AGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTCGGATTCCTACGTTGGTGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 697) .

BMS3h-91

GAGGTGCAGCTGTTGGAGT CTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTTCTGATGATTCGATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTAATGA
TGCTGGTAGTTCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCECGGTATATTACTGTGCGAAAGGGATTACTCCTAATTTGACTT

TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 698)

BMS3h-92
GAGGTGCAGCTGT TGGAGT CTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

TCACCTTTGCTGATGAGCCGATGACTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTCCTCC
TGAGGGTGCTCCGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG

- TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGCTTATTCCTGATCTTCAGT

TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 699)

BMS3h-93
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

TCACCTTTCAGGATAGTGATATGACGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAGCTATTGCTGC
GCCTGGTGGTAGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGLGGTATATTACTGTGCGAAAGATCGTATTCCTAATCTTAGGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 700)

BMS3h-94
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCT TGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGUAGCCTCCGGAT

TCACCTTTGTTTCGGATACTATGAGTTGGGTCCGCCAGGL TCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTGATGG
GACTGGTGGTGATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGCAGGTTCOTGAGCTGCTGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 701)
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BMS3h-95 '

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTCAGGATAGTGATATGACGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAGCTATTGCTGC
GCCTGGTGGTAGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG

. TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAGATCGTATTCCTAATCTTGTGT

TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 702)

BMS3h-96
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTﬁCAGCCGCCGGAT
TCACCTTTGATCTGGCGGAGATGACTTGGGTCCGLCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTGATGA
GGATGGTGCTTCTACATACTACGCAGACT CCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACGCCGCGGTATATTACTGTGCGGAAGGTGTTATTCCGTCTCTGACTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 703)

BMS3h-97
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTACTGATAAGCATATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTjACGGATTTCGCC
TGATGGTACGTATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCQAAGAACACGCTG
TATCTGCAAATGAACAGCCTGLGTGCCGAGGACGCCGCGGTATATTACTGTGCGGAAGGTGTTATTOCGTCTCTGACTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 764)

BMS3h-98
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTG{AGCCTCCGGAT7
TCACCTTTGCTGAGGATGATATGACTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTGCGGT
TGATGGTGATCGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCC%AGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTACCGAGGACACCGCGGTATATTACTGTGCGAAAGGGAAGACGCCGCATCTTGTGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 785)

BMS3h-99

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCT GGGGGGTCCCTGCGTCTCTCCTGTGLCAGCCGCCGGAT
TCACCTTTGATCTGGCGGAGATGACTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTGATGA
GGATGGTGCTTCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTCAGGTTCCTGCTTTGGTTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 706)

BMS3h-100
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGAGGATTCGATGATGTCGTGGGTCCGCCAGGCGCCAGGGAAGGGTCTAGAGTGGGTCTCACGGATTGATCC
TGGGGGTGCTCAGACATACTACGCAGACT CCGTGAAGGGL CGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGGTGACTCLGGATTTGACTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 707)

BMS3h-101
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTG¢AGCCTCCGGAT
TCACCTTTGAGCATGCGGATATGAGTTGGGTCCGCCAGGCTTCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTGATAA‘
TAGTGGTCAGTCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGGTGACTCLCGGATTTGACGT

TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 708)

BMS3h-102
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GAGGTGCAGCTGTTGGAGTCTGGGGGAGGC TTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTAGTGAGGCGGAGATGAATTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTACGAC
GGATGGTGATTCTACATACTACGCAGACTCCGTGAAGGGCTGGT TCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGCGTATTCCTACTCTTCATT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 709)

BMS3h-103
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCAGGAT
TCACCTTTGATGATAGTGATATGACTTGGGTCCGCCAGGCTCCAGGGAAGAGTCTAGAGTGGGTCTCATATATTCGGGG
TGATGATGATGAGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAAATCGGATTCCTGATCTTGTGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO:.710)

BMS3h-108
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTAATGTGGCGGATATGCAGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAAGTATTAGTCC
GAATGGTTGGGATACATACTACGCAGACT CCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAACATGCTTCTACGGAGGGGLCCGA
CTGCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 711)

BMS3h-199.
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGGGCCGTATGATATGGGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTGGAGTGGGTCTCATGGATTTCTGC
TCATGGTTCGTTTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAATGGCCTTATAAGTTTGACTACT,
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 712)

BMS3h-110
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGGGAGTGGGTCTATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGGATTGGTAG
TAATGGTGCGGATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGATGGTTCCTAATTTGGTTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 713)

BMS3h-111
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTAATCGTTTTGATATGACGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAGCTATTAGTGG
TAGTGGTGGTAGCACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGATCGTATTCCTAATCTTGTGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 714)

BMS3h-112
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTG[AGCCTCCGGAT
TCACCTTTGGGGAGAGTGATATGAAGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAAGTATTAGTCC
GAATGGTTGGGATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATCTCCTTCTTCTCGTCTTAAGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 715)

BMS3h-139
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGKAGCCTCCGGAT

TCACCTTTGATAGTAGTGAGATGAGTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCATCGATTGAGAA
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TCAGGGTGGTGCGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAGATCGTATTC TAATCTTGTGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 716)

BMS3h-140
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCCTTGATGCGTATCCTATGTATTGGGTCCGCCAGGL TCCAGGGAAGGGTCTAGAGTGGGTCTCATGGATTGCTTC
GGGTGGTGGTGCGACATACTACGCAGAC TCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAACGTACGAAGAATTTTGACTACT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 717)

BMS3h-141
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTATGAGTTATTCTATGGCTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAGGGATTACTTC
TAATGGTAATCGGACATACTACGCAGAC TCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAATCGACTGGGGC TAATAGTAGGA
ATTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 718)

BMS3h-142

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTG¢AGCCTCCGGAT
TCACCTTTGAGGGGTATCTGATGTCGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAAGTATTGCGGC
TAATGGTATGCAGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG

. TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAAAGCCGAGGGGTATTTGGGATG

GGGATTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 719)

BMS3h-143 .
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGQAGCCTCCGGAT
TCACCTTTCATGAGTCTACGATGACGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAACTATTCGGCA
TCCGGGTGAGTTTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGGGGACACCGCGGTATATTACTGTGCGAAAGGGCTTATTC¢TGATCTTCAGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 720)

BMS3h-144
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGCGATGTATAGTATGAGT TGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCATCGATTGCGCC
GCCGGGTGGTAGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAACAGTCGCTGACGGGGTATAGTA
GGTCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 721)

BMS3h-145
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTTCGCAGAATCCGATGTCGTGGGTCCGCCACGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTCCTGC
GAATGGTCGTCCTACATCCTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAATATAGTCAGCAGCCGGGTCGTC
GGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 722)

BMS3h-146
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGGAGCCTCCGGATﬂ

TCACCTTTGCTAATTATCATATGACGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCATCGATTCCTGA
TAGTGGTAAGCAGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
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TATCTACAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGTAGGATTCCGTCTCTTCTTT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 723)

BMS3h-147

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGC T TGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCLGGAT

TCACCTTTGCGCAGTATCATATGCGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTAATGA
TATTGGTAGTAATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGTTGGGGGGC@GGGGAGTTTTT
CTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 724)

BMS3h-148
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTTCTTCGTATGATATGAAGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTAGTGC
GTCTGGTGTGTTTACATACTACGCAGAC TCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATAT TACTGTGCGAAACGGGAGCATGLGGGTCAGCLGC
CTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 725) }

BMS3h-149
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTG[AGCCTCCGGAT
TCACCTTTAATGGTTATGCTATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAACTATTAATGC
TAATGGTAAGTATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATAT TACTGTGCGAAAAAGT TGACTCTTGCTTCTAATT
ATTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 726)

BMS3h-150
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGﬁAGCCTCCGGAT
TCACCTTTATGGATTATGATATGAAGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAAGTATTACTGC!
GCTTGGTAAGAAGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGATAGTGTTAAGTATCCTCTTA
ATCTTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 727)

BMS3h-151
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGLAGCCTCCGGAT
TCACCTTTCCGCATTATACGATGGCGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTGGAGTGGGTCTCPTCTATTCAGTC
GCCTGGTTGGCGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATAT TACTGTGCGAAATATGGGGATGGTCTTCCTTTGA
CTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 728)

BMS3h-167

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCT TGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTAGTGGTACGCCGATGTCTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGTATTGGGGA
TGAGGGTCAGGAGACATACTACGCAGAC TCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGGTGACTCFGGATTTGACTT

TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 729)

BMS3h-168
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

TCACCTTTAGTAGTAGTTCGATGTCTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAGCGATTGGGTC
TGATGGTCCGAGTACATACTACGEAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGCGTATTCLTACTCTTCATT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: -738)
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BMS3h-169

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCT TGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTAATCCTGGTGAGATGACGTGGGT CCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAAGTATTGATGG
GTCTGGTTCTTCGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTC¢AAGAACACGCTG
TATCTGLAAATGAACAGCCTGCGTGCCGATGACACCGCGGTATATTACTGTGCGAAAGGGCGTATTCCTACTCTTCATT
TTGACTACTGGGGTCAGGGAACCCTGETCACCGTCTCGAGC (SEQ ID NO: 731)

BMS3h-170
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGC T TGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTCCTGAGTCTATGATGEGGTGGGTCCGCCAGGL TCCAGGGAAGGGTCTAGAGTGGGTCTCATCGATTGGGTA
TCCTGGTGCTACTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAGGTGGTAGT¢GGGATGATAATT
TTGACTACTGGGGTCAGGGAACCCTEGTCACCGTCTCGAGC (SEQ ID NO: 732)

BMS3h-171
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGLGCCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGGTCAGCATAGTATGCATTGGGTCCGLCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAAGTATTAGTGT
TCLGGGTCCGAAGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAAGTCTTAGGEATTTGCGTCCGG
GTGATAGTAAGAGT TTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NQ: 733)

BMS3h-197

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGRAT
TCACCTTTGGTTCTGCTGCTATGGATTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCATCTATTAATGA
TATGGGTTCTAATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAACAGGGTGGTCGTTTTGACTACT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 734) :

BMS3h-199 |
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTdCAGCCTCCGGAT
TCACCTTTGGTTATGATAGGATGGCTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCATCGATTGATGG
TCCTGGTGGGGCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCUAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGGAAGGGAGGAGGGTTCCTGATTTTG
ACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 735)

BMS3h-200
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTQCAGCCTCCGGAT
TCACCTTTGGTGAGTATGAGATGACTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCﬁ:GGATTGATCC
GTTTGGTTCTGAGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGGAAGGTGTGGTTCCTGATTTGAATT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 736)

BMS3h-201
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGC TTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

TCACCTTTGATAAGTATGTTATGGGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAACTATTGGTAG
TTATGGTGGGGC TACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAAGGCTTACTCTTAGTGCGACTA
AGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 737)
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BMS3h-2063
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGAGGATTATGTGATGGGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAACTATTGCGCA
TCGGGGTGATATTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTC¢AAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAACGTAGGCGTCTTAGTGATTATC
GGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 738)

BMS3h-204
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGT$CAGCCTCCGGAT

TCACCTTTGGGCAGTTTGATATGTATTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAGCGATTAGTCC
GGCTGGTACTGGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTC%AAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGCGGGGGATCGGTCTAGTCTTT
TTGACTACAGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 739)

BMS3h-205
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTAAGGATACGGGTATGACGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAAGTATTTCTAG
TTATGGTCGTGATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCUAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACGCCGCGGTATATTACTGTGCGAAATTGAATGCGGCGCTGGGTTTTG
ACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 748)

BMS3h-206

GAGGTGCAGCTGT TGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGGTCCGTATCCGATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAGGTATTAATGC
GCCGGGTACGAGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATAT TACTGTGCGCAACAGATGTCTAGTGGGGTTTTTG
ACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 741) ‘

BMS3h-207
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

TCACCTTTTCGAATCAGGATATGACTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAAGTATTGATAG
TTCTGGTCAGCTTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGTTAAGTCTCTTGCGCGGTTTG
ACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 742)

BMS3h-208
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGCG¢AGCCTCCGGAT

TCACCTTTCCTGAGTCTGATATGAAGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAAGTATTAGTCC
GAATGGTTGGGATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAACCGGCTCAGGTTCTGTTTGACT
ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 743)

BMS3h-209

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTG¢AGCCTCCGGAT
TCACCTTTGAGCAGTATGTGATGGGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTGGTAC
GTCGGGTAAGTATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGCAACGTAGGTCTCTGACTCGGGTTC

ATTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 744)
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BMS3h-210
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGGTGTGGAGCATATGAGT TGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAGCGATTACGGG
TGATGGTGATCGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAACGGTTTCGﬂGGAATGGTCGTT
TTGACTACTGGGGTCAGGGAACCLCTGGTCACCGTCTCGAGC (SEQ ID NO: 745) 1

BMS3h-211

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGLTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGCGTGGTATAATATGGGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTGGAGTGGGTCTCAAGGATTGCTCC
GTCTGGTATTATTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGGGTTGCGTGGTAAGTTTGACT

"ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 746)

BMS3h-212 :
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGtAGCCTCCGGAT
TCACCTTTTCGAATTATGAGATGAGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCATCTATTTCTTC
GGCTGGTACTGATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATAT TACTGTGCGAAACAGTCGCTTAATTTTGACTACT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 747)

BMS3h-213
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGIQGCCTCCGGAT
TCACCTTTGATGAGGAGCCGATGACTTGGGTCCGCCAGGL TCCAGGGAAGGGTCTAGAGTGGGTCTCAATTATTGATCC
GGGTGGTGGGGCGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATCTAATAGTATGTTTGACTACT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 748)

BMS3h-214

GAGGTGCAGCTGT TGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT,
TCACCTTTTCTGCGTATCCTATGCATTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCATCTATTGCTTC
TTCGGGTATTACGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATTTACTCGGCTGCATTTTCCTG
CGCAGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 749)

BMS3h-215
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGCTGATTATGCGATGGGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAAGGATTTCTCC
TGAGGGTTCTAGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATTGCGGCCGTATGCGTCGAAGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 758)

BMS3h-230

GAGGTGCAGCTGT TGGAGTCTGGGGGAGGCTTGGTACAGCC TGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTAGGCCGTATGATATGGGT TGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTTCTCA
TCAGGGTAATCGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGTGTCTCATCATTTTGACTACT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 751)
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BMS3h- 231
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTTCTGCGTATAATATGTGGTGGGCCCGCCAGGCTCCAGGGAAGGGTTTAGAGTGGGTCTQATGGATTAATTC
GACTGGTTCTCGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTC¢AAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATAT TACTGTGCGAAAAAT TGGCAT(GGGGGAGGTTTG
ACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 752)

BMS3h-232
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGATAGGTATCGGATGGGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTdAACGATTAATCG
GCTGGGTCAGAGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGTGAAGAAGQATAAGTTTGACT
ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 753)

BMS3h-233
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGCGCATTATAATATGCGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTACGAA
GACTGGTTTTCGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGTGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGCGGGGCAGTTTGATTTTGACT
ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 754)

BMS3h-234
GAGGTGCAGCTG I TGGAGTCTGGGGGAGGCTTAGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGLAGCCTCCGGAT
TCACCTTTTATCCTTATAGTATGCATTGGGTCCGCCAGGCTCCAGGGAAGGGTCTGGAGTGGGTCTCAACTATTGATGG
TAGTGGTATGTTTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGGAAGATTCTCTGAAGGCTTCTTTTG
ACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 755) |
\

BMS3h-235 |
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT

TCACCTTTCCGCTTTATGGGATGTGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCATATATTGGGCC

TTATGGTCATACTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAAAGCGGAAGAAGAAGTTTGACT
ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 756)

BMS3h-236
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGﬁAGCCTCCGGAT
TCACCTTTCCTAGGTATCGGATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAAGTATTACTCC
GTATGGTGCTCATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATATGGTAAGTGGTATTTTGACT
ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 757)

BMS3h-237

GAGGTGCAGCTGT TGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTAATGAGTATGCGATGAGGTGGGTCLGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTGATCG
TCTGGGTCTTCATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCC?AGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAAGTGGGCCTTTTACGTTTGACT

ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 758)
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BMS3h-238
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGAGCGGTATAATATGCGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTGATCG
GCTGGGTCTTGCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAGCGGGTTCGTGGTCTTTTGACT
ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 759)

BMS3h-239
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGKAGCCTCCGGAT
TCACCTTTGGTATTTATGATATGAAGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTTCGTC
GTCGGGTACTCATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATATCCTCAGCCTTATCCTTTTG
ACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 760)

BMS3h-240
GAGGTGCAGCTATTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTTGGGTGTATGATATGCGTTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAACGATTTCTGC
GACTGGTGTGCATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAAT TCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATATCCGCCTGLTGGTCGGTTIG
ACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 761)

BMS3h-241
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTG(AGCCTCCGGAT
TCACCTTTTCGACTTATGATATGATTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCﬁiCTATTTCTCC
TAATGGTACTGGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAACCTCCGCAGGTGAATACTGAGT
TTGACTACCGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 762)

BMS3h-243
GAGGTGCAGCTGTTGGAGTCTGGGGGRAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGRAT
TCACCTTTGAGAAGGAGGATATGGGGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCACATATTTCGLC
GAATGGTTATGCGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAAAGTTGGTCTA¢TTTTGACTACTﬁ
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 763)

BMS3h-244
GAGGTGCAGC1GTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTAGTGCTACTCCGATGGAGTGGGCCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAACTATTTCTGA
GAGTGGTTATAGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATGGAATTCGACTACTGGTTTTG
ACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 764)

BMS3h-245 !
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTAATACGGTGGATATGGAGTGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTGGGTCTCAAGTATTAGTCC
GAATGGTTGGGATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGGAAGCTCCGCATCGGGCGTTTGACT

ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 765)
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l. An antibody polypeptide comprising a first variable domain, wherein the first
5  variable domain comprises
(a) a CDR1 region comprising the CDR1 region of BMS3h-56-269 (amino acids 31 to 35
of SEQ ID NO: 417) or differs from the CDR1 region of BMS3h-56-269 by up to two amino
acids,
(b) a CDR2 region comprising the CDR2 region of BMS3h-56-269 (amino acids 50 to 66
10 of SEQ ID NO: 417) or differs from the CDR2 region of BMS3h-56-269 by up to two amino
acids, and
(¢) a CDR3 region comprising the CDR3 region of BMS3h-56-269 (amino acids 99 to
105 of SEQ 1D NO: 417) or differs from the CDR3 region of BMS3h-56-269 by up to two amino
acids,

wherein said antibody polypeptide is a domain antibody that binds CD40 and wherein the
binding of the antibody polypeptide to CD40 antagonizes CD40 activity.

2. The antibody polypeptide of claim 1, wherein the first variable domain comprises
the amino acid sequence of one of the antibody polypeptides of the lincage group of BMS3h-56

20  selected from the group consisting of SEQ ID NO: 317; SEQ ID NO: 318; SEQ ID NO: 320;

25

30

SEQ 1D NO:
SEQ ID NO:
SEQ ID NO:
SEQ 1D NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

321; SEQ ID NO

331; SEQ 1D NO:
336; SEQ 1D NO:
344; SEQ 1D NO:
349; SEQ ID NO:
358; SEQ 1D NO:
381; SEQ 1D NO:

: 324; SEQ ID NO:
332; SEQ ID NO:
337; SEQ ID NO:
345; SEQ ID NO:
350; SEQ ID NO:
366; SEQ ID NO:
386; SEQ ID NO:

SEQ ID NO: 412; SEQ ID NO: 417; and SEQ ID NO: 419.

3.

The antibody polypeptide of claim 1, wherein:
(a) the CDR 1 region comprises the CDR1 region of BMS3h-56-269 (SEQ ID NO: 417),

245

325; SEQ ID NO:
333; SEQ ID NO:
341; SEQ ID NO:
346; SEQ ID NO:
353; SEQ ID NO:
367; SEQ ID NO:
394; SEQ 1D NO:

326;
334,
342;
347,
355;
376;

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
403; SEQ ID NO:

327,
335;
343;
348;
356:;
379:
405;
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16.  An isolated host cell comprising the nucleic acid of claim 15.

17. A pharmaceutical composition for treating an immune disease comprising a
therapeutically-effective amount of the antibody polypeptide of any one of claims 1. 3, 6, 10, and

12 and a pharmaceutically acceptable carrier.

18. The pharmaceutical composition of claim 17, further comprising an

immunosuppressive/immunomodulatory and/or anti-inflammatory agent.

19.  The pharmaceutical composition of claim 17, wherein the immune disease is
selected from the group consisting of ulcerative colitis, Crohn’s disease, and inflammatory bowel

disease.

20.  The pharmaceutical composition of claim 17, wherein the immune disease is

systemic lupus erythematosus.

21. The pharmaceutical composition of claim 17, wherein the first variable domain of

the antibody polypeptide comprises the amino acid sequence of SEQ ID NO: 417.

22. The pharmaceutical composition of claim 17, wherein the amino acid sequence of

the antibody polypeptide is set forth in SEQ ID NO: 1286.

23.  The pharmaceutical composition of claim 17, wherein the amino acid sequence of

the antibody polypeptide is set forth in SEQ ID NO: 1287.

24 The antibody polypeptide of any one of claims 1, 3, 6, 10, and 12 for usc as a

medicament useful in the treatment of an immune disease in a patient in need of such treatment.
25.  The antibody polypeptide of claim 24, wherein the immune disease is selected

from the group consisting of Addison's disease, allergies, ankylosing spondylitis, asthma,

atherosclerosis, autoimmune diseases of the ear, autoimmune diseases of the eye, autoimmune
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BMS3h-198-38
BMS3h-198-14

FIG. 7

CDR1 CDR2
EVQLLESGGCLVQDGGSLRLSCAASGFTFAGYEMWWVRQAPGKGLERVSA¢SGSGGSTYY 60
EVQLLESGCGLVQDGGSLRLSCAASGFTFA”YEMWWVRQAPGKGLERVSATSGSGGSTYY 60
EVQLLESGGGLVQPGGSLRLSCAASGFTFA MWWVRQAPGXGLERVS, S, 60
EVQLLESGGGLVQPGGSLRLSCAASGFTFA! WVRQAPGXGLERVS, ; 60
EVQLLESGGGLVQPGGSLRLSCAASGFTFAG WWVRQAPGKGLERVSA 60
EVQLLESGGGLVQPGGSLRLSCAASGFTFAG ¢ 60

khkkkhkkhkkktkkdhdkdhhkhhhkdhhkkdkdhkdkkdh ki *****i******i**i*i*****

CDR2

CDR3
YDYWGHGTLVTVSS 116
YWGQGTLVTVSS 116
GOGTLVTVSS 116
DYRGQGTLVTVSS 116
YWGOGTLVTVSS 116

YWRQGTLVTVSS 116
*hkk Kk thkkkdkkdkk

KGRFTISRDDTKNTLYLQMNSLRAEDTAVYYCAKDPYS

*t*it*ﬁ****** kkkkhkkhkkhh kb hkkkkhkhk *&
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