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DESCRIPTION

TECHNICAL FIELD

[0001] 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.

CROSS-REFERENCE TO RELATED APPLICATIONS

[0002] The instant application claims the benefit of U.S. Provisional Application No. 61/477,904, filed April 21, 2011.

BACKGROUND

[0003] CD40 is a co-stimulatory molecule belonging to the tumor necrosis factor (TNF) receptor superfamily that is
present on antigen presenting cells (APC), including dendritic cells, B cells, and macrophages. APCs are activated when
CD40 binds its ligand, CD 154 (CD40L), on Ty cells. CD40-mediated APC activation is involved in a variety of immune
responses, including cytokine production, up-regulation of co-stimulatory molecules (such as CD86), and enhanced
antigen presentation and B cell proliferation. CD40 can also be expressed by endothelial cells, smooth muscle cells,
fibroblasts, and epithelial cells.

[0004] CD40 activation is also involved in a variety of undesired T cell responses related to autoimmunity, transplant
rejection, or allergic responses, for example. One strategy for controlling undesirable T cell responses is to target CD40
with an antagonistic antibody. For example, monoclonal antibody HCD122 (Lucatumumab), formerly known as Chiron
1212, is currently in clinical trials for the treatment of certain CD40-mediated inflammatory diseases. See "Study of
HCD122 (Lucatumumab) and Bendamustine Combination Therapy in CD40+ Rituximab-Refractory Follicular
Lymphoma," Clinical Trials Feeds, on the Internet at hypertext transfer protocol: clinicaltrialsfeeds.org/clinical-
trials/show/NCT01275209 (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 monoclonal antibody that synergizes with LEA29Y to prolong islet allograft
survival," J. Immunol. 174: 542-50 (2005).

SUMMARY

[0005] The present invention provides novel antibody polypeptides as defined in the claims.

[0006] 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 CD40 are provided. The CD40 epitope does
not overlap the Chi220 epitope, as shown by competition analysis and by the structure derived from co-crystallization 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 of the present invention comprise a variable
domain that is a single variable domain capable of specifically and monovalently binding CD40. 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.

[0007] Provided is an antibody polypeptide comprising a first variable domain that is a single variable domain, where
said antibody polypeptide specifically binds an epitope of human CD40, where the epitope comprises 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), and where the epitope comprises at least one CD40 amino acid residue selected
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from the group consisting of Trp109, Leu121, His122, Ser124, Ser156, Ala157, Phe158, Glu159, and His162.

[0008] Further described herein is an antibody polypeptide where the first variable domain comprises the amino acid
sequence of one of the antibody polypeptides selected from the lineage 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 antibody polypeptide where the first variable domain has an apparent binding constant of 1 pM to
10 nM.

[0009] Also described herein 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 FR2 region of BMS3h-56-269 (SEQ ID NO: 417) by up to two
amino acids, (f) a FR3 region which differs from the FR3 region of BMS3h-56-269 (SEQ ID 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.

[0010] Also described herein 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.

[0011] Further described herein 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.

[0012] Further described herein 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
5 amino acids.

[0013] Further described herein 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 two
amino acids.

[0014] Further described herein 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 one
amino acid.

[0015] Further described herein is an antibody polypeptide where the antibody polypeptide is selected from the lineage
group of BMS3h-56, and where the amino acid sequence of the first variable domain further comprises: (a) a CDR1
region having a sequence X¢-Tyr-Glu-Y4-Trp (SEQ ID NO: 1274), where X4 is Asp or Gly, and Y1 is Met or Leu; (b) a

CDR2 region having a sequence Ala-lle-Asn-Pro-Xo-Gly-Yo-Zo-Thr-Tyr-Tyr-Ala-Asp-Ser-Val-Ax-Gly (SEQ ID NO: 1275),
where X5 is GIn, Tyr, Pro, Trp, or Ala, Y, is Thr, Ser, Asn, Gly, Met, or GIn, Z, is Arg, Leu, Tyr, His, or Phe, and Ay is Lys
or Met; and (c) a CDR3 region having a sequence X3-Pro-Y3-Z3-Phe-Az-B3 (SEQ ID NO: 1276), where X3 is Leu or Pro,
Y3 is Phe, GIn, Thr, or Met, Z3 is Tyr, Pro, Leu, Thr, lle, Phe, or Met, Az is GIn, His, Asp, Ser, Lys, Glu, or Gly, and B3 is
Glu, Asp, or Tyr.

[0016] Further described herein 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-Gly-Gly--Leu-Val-GIn-Pro-Gly-Gly-
Ser-X1-Arg-Leu-Ser-Cys-Ala-Ala-Ser-Gly-Phe-Thr-Phe-Y1 (SEQ ID NO: 1277), where Xq is Leu or Arg, and Y1 is Arg or
Ala; (b) a FR2 region having a sequence Trp-Val-Arg-X>-Ala-Pro-Gly-Yo-Zo-Leu-Glu-Arg-Val-Ser (SEQ ID NO: 1278),
where X5 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-lle-Ser-
Arg-Asp-Asn-Ser-Lys-Asn-X3-Lys-Tyr-Leu-GIn-Met-Asn-Ser-Leu-Arg-Ala-Y3-Asp-Thr-Z3-Val-Tyr-A3-Cys-Bs-Lys (SEQ ID
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NO: 1279), where X3 is Thr or Met, Y3 is Glu or Asp, Z3 is Ala or Ser, Az is Tyr or His, and B3 is Ala or Thr; and (d) a FR4
region having a sequence X4-Gly-Y4-Gly-Thr-Leu-Val-Thr-Val-Ser-Z4 (SEQ ID NO: 1280), where X4 is Trp or Arg, Y4 is

Gin or Pro, and Z4 is Ser or Asn.

[0017] 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).

[0018] Further described herein 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-Xq-Pro-Gly-Gly-Ser-Leu-Arg-Leu-Ser-Cys-Ala-Ala-Ser-Gly-Phe-Thr-Phe-Glu-Trp-Tyr-Glu-Met-GIn-Trp-Val-Arg-
Arg-Ala-Pro-Gly-Lys-Gly-Leu-Glu-Trp-Val-Ser-Ala-1le-Ser-Gly-Asp-Gly-Tyr-Arg-Thr-Tyr-Tyr-Ala-Asp-Ser-Val-Lys-Gly-Arg-
Phe-Thr-lle-Ser-Arg-Asp-Asn-Ser-Lys-Asn-Thr-Leu-Tyr-Leu-GIn-Met-Asn-Ser-Leu-Arg-Ala-Glu-Asp-Thr-Ala-Val-Tyr-Tyr-
Cys-Ala-Lys-Y{-Leu-Z1-A{-Phe-Asp-Tyr-B1-Gly-Arg-Gly-Thr-Leu-Val-Thr-Val-Ser-Ser (SEQ ID NO: 1281); and where X4
is GIn or Arg; Y4 is Glu or Gly; Z is Ala, Leu, or Glu; Aqis Phe or Tyr; and B4 is Trp or Arg.

[0019] Also described herein 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-GIn-Pro-Gly-Gly-Ser-Leu-Arg-Leu-Ser-Cys-Ala-Ala-Ser-Gly-Phe-X1-Phe-Glu-Glu-Glu-Glu-Met-lle-Trp-Val-Arg-
GIn-Ala-Pro-Gly-Lys-Gly-Leu-Glu-Trp-Val-Ser-Y4-lle-Ser-Z 1-A1-Gly-B1-C4-Thr-Tyr-Tyr-Ala-Asp-Ser-Val-Lys-Gly-Arg-Phe-
Thr-lle-Ser-Arg-Asp-Asn-Ser-Lys-Asn-Thr-Leu-Tyr-Leu-GIn-Met-Asn-Ser-Leu-Arg-Ala-Glu-Asp-Thr-Ala-Val-Tyr-Tyr-Cys-
Gly-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; Y4 is Ala or Ser; Z1 is Arg or Gly; A is Arg, Ser, Asn, GIn, Gly, His, or Leu; B4 is Tyr, Phe, Trp, or Gly; Cqis
Ser or Gly; and D4 is Arg, Met, or Pro.

[0020] Also described herein 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-GIn-Leu-Leu-Glu-Ser-Gly-Gly-
Gly-Leu-Val-GIn-Pro-Gly-Gly-Ser-Leu-Arg-Leu-Ser-Cys-Ala-Ala-Ser-Gly-Phe-Thr-Phe-Ala-Gly-Try-Glu-X4-Trp-Trp-Y1-
Arg-Gin-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-Phe-Thr-lle-Ser-Arg-Asp-Z 1-Aq-Lys-Asn-Thr-Leu-Tyr-Leu-GIn-Met-Asn-Ser-Leu-Arg-Ala-Glu-Asp-Thr-Ala-Val-Tyr-
B4-Cys-Ala-C4-D{-Pro-Tyr-Ser-E4-Asp-Tyr-F 1-G1-H4-Gly-Thr-Leu-Val-Thr-Val-Ser-Ser (SEQ ID NO: 1283); and where X4
is Met or Leu; Y4 is Val or Phe; Z1 is Asp or Asn; Aqis Ser or Thr; B is Tyr or His; C1 is Lys or Arg; D1 is Asp or Glu; Eq is
Tyr or Phe; Fqis Trp or Arg; G4 is Gly or Arg; and Hq is GIn or His.

[0021] Further provided is an antibody polypeptide where the antibody polypeptide is a domain antibody (dAb).
[0022] Further provided is an antibody polypeptide where the variable domain is fused to an Fc domain.

[0023] 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.

[0024] Also provided is an antibody polypeptide where the second antigen is a cluster of differentiation (CD) molecule
or a Major Histocompatibility Complex (MHC) Class Il molecule.

[0025] Also provided is an antibody polypeptide where the second antigen is serum albumin (SA).
[0026] Provided is a nucleic acid encoding the antibody polypeptide disclosed herein.

[0027] Also provided is a vector comprising the nucleic acid disclosed herein.

[0028] Also provided is a host cell comprising the vector disclosed herein.

[0029] 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
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further comprising an immunosuppressive/immunomodulatory and/or anti-inflammatory agent.

[0030] Provided is the pharmaceutical composition disclosed herein for use in a method of treating an immune disease
in a patient in need of such treatment, the method comprising administering to the patient a therapeutically effective
amount of the pharmaceutical composition disclosed herein. The pharmaceutical composition can be administered in
combination with an immunosuppressive/immunomodulatory and/or anti-inflammatory agent.

[0031] The immune disease may be an autoimmune disease or a graft-related disease. The immune disease may be
selected from the group consisting of 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, 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.

[0032] Also described herein 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).

[0033] Further described herein 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.

[0034] Further described herein is the use 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, in the preparation of a medicament for treatment of an immune disease. The pharmaceutical
composition can be administered in combination with an immunosuppressive/immunomodulatory and/or anti-
inflammatory agent. The immune disease can be an autoimmune disease or a graft-related disease. The immune
disease can be selected from the group consisting of 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, 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.

[0035] Further described herein is 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, 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,
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
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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 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.

BRIEF DESCRIPTION OF THE FIGURES

[0036] 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 of 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 B-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. The 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 Leu45, Arg47, Arg56 and Phe99 are labeled. Kabat numbering (Kabat et al., Sequences of
Immunological Interest, 5th 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), Ala115, Phe99,
Ser126, His162, Leu121, and Trp109, are shown in stick representation. CD40 residues that differ between human and
cynomolgus monkey that are part of the BMS3h-56-5 epitope are Trp109, Leu121, and His162. CD40 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.

FIG. 3 depicts binding of a PEGylated anti-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.

FIG. 4, FIG. 5, FIG. 6, and FIG. 7 show ClustalW2 alignments of representative domain antibody polypeptides from
lineages BMS3h-56, BMS3h-37, BMS3h-38, and BMS3h-198, respectively.

DETAILED DESCRIPTION

[0037] 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 specifically bind a single CD40 epitope are
provided.

[0038] A "lineage" is a set of related antibody polypeptides that were prepared from a common precursor by error-
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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 lineages. The nomenclature "BMS3h-56," for example, refers to antibody polypeptides of lineage 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.

[0039] 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,
BMS3h-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 polypeptide specifically binds the same human
CDA40 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, BMS3h-56-201, or BMS3h-56-
258, for instance. As disclosed below, the human CD40 epitope may comprise amino acid residue Trp109 of SEQ ID
NO: 1, for example.

[0040] The antibody polypeptides of the present invention are domain antibodies containing a first variable domain that
is a single variable domain capable of specifically and monovalently binding CD40. 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 polypeptides may have
an increased half-life, for example.

[0041] 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 fascicu6blaris CD40. The amino acid sequence of the domain antibody BMS3h-56-5 is SEQ ID
NO: 321.

[0042] As used herein, "specific binding" refers to the binding of an antigen by an antibody polypeptide with a
dissociation constant (Ky) 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 Kq for a specific binding interaction may be about 500 nM or lower or about 300 nM or

lower.

[0043] 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.

[0044] 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 so

forth.

1. CD40 and CD40 Activities

[0045] Antibody polypeptides are provided that bind human CD40. CD40 is also known as B-cell surface antigen CD40,
Bp50, CD40L receptor, CDw40, CDW40, MGC9013, p50, TNFRSF5, 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 Q53GN5. "Human CD40" refers to the CD40 comprising the following amino acid sequence:
MYELPTQCVL WGCLLTAVHP EPPTACREKY YLINSQCCSL CQPGORLVSD

CTEFTETECL PCCESEFLDT WRRETHCHGH KYCDPNLGLR VQQKCTESETD

TICTCEZGWH CUSEACFSCYV LHRSCSPGEG VKQUATGYSD TICRPCEZVGE

FSNVSSAFEK CHLWTSCETK DLVVIQAGTN KTDVVCGEQD RLRALVVIEI

TRGTLEATLL VLVEIKKYAK RKPTNRAPHER QEPQEINIPD DLPGSNIAAL

VOETLHGCQF VIQEDGKESR TSVQERQ (SEQIDNO: 1).

CD40 also has been sequenced in Mus musculus, Sus scrofa, Bos taurus, Gallus gallus, Canis familiaris, Macaca
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fascicularis (cynomolgus monkey), Ovis aries, Equus caballus, and Rattus norvegicus.

[0046] Binding of the present antibody polypeptides to CD40 antagonizes CD40 activity. "CD40 activities" include, but
are not limited to, T cell activation (e.g., induction 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). CD40 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);
SLC30A7 (Q8NEWO);
SLC39A7 (Q92504);
TRAF2 (Q5T1L5);
TRAF3 (Q13114);
TRAF6 (QOY4K3);
TXN (Q5T937);
UGGTH1 (QONYU?2); and
USP15 (QOYAES).

For example, a CD40 "activity" includes an interaction with TRAF2. CD40/TRAF2 interaction activates NF-kB 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-kB and JNK activation, relative to a reference.

[0047] As used herein, the terms "activate," "activates," and "activated" refer to an increase in a given measurable
CD40 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 aclivity 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 activity), relative
to the absence of the antagonist. For example, an antibody polypeptide may 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 IL-2, IL-6, IL-10, IL-13, TNF-a, IFN-y.

2. The CD40 Epitope

[0048] 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 overall nature of the CD40/BMS3h-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 interaction with CD40 Trp109 in one version, while
forming a displaced stacking (i.e., face-to-face) interaction in other versions.

[0049] 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 four protease/protein inhibitor complexes, 0.70 - 0.74 for five oligomeric interfaces, and 0.64 -
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0.68 for six antibody/antigen complexes. See Lawrence et al., "Shape Complementarity at Protein/Protein Interfaces," J.
Mol. Biol. 234: 946-950 (1993).

[0050] A model 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 not overlap the Chi220 Fab' fragment epitope. All versions of the
complex define a set of CD40 residues that contact BMS3h-56-5: Trp109, Leu121, His122, Ser124, Ser156, Ala157,
Phel58, Glu159, 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, Glu106, Glu107, Gly108, His110, Thr112, Cys119, Val120,
GIn133, lle134, Ala135, Thr136, Ser155, and Lys160. Val154 is a buried CD40 residue in all versions. Other CD40
residues buried in some versions are Ser118, Arg123, Thr141, Phe151, Asp153, Cys161, and Pro163.

[0051] 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).

[0052] As used herein, the term "buried" refers to a residue that has a least one atom with surface area defined by the
program MS (Connolly, J. Appl. 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).

[0053] FIG. 2 shows the surface of BMS3h-56-5 (SEQ ID NO: 321) including contacting residues and buried residues.
CD40 (SEQ ID NO: 1) is represented as a ribbon diagram with orange representing non-repetitive secondary structure
and magenta representing the epitope residues. CD40 residues Trp109, Ala115, Leu121, Ser126, and His162, which
are shown, differ in various non-human primate sequences. CD40 residues Ala115 and Ser126 are on the opposite side
of the BMS3h-56-5 binding site. Trpl09 and Leu121 bind in a cleft that lies between CDR3 and FR-2 (residues Leu45
and Arg47) of BMS3h-56-5. His162 interacts with residues in CDR2 of BMS3h-56-5, especially Lys 56. In summary, the
CDA40 epitope comprises one or more residues listed in TABLE 1, with reference to the numbering used in SEQ ID NO:
1.

TABLE 1

CDA40 residues contacting BMS3h-56-5:
Trp109, Leu121, His122, Ser124, Ser156, Ala157, Phe158, Glu159, His162

[0054] 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 as the antigen. It is expected that dAbs created by affinity maturation
from a common precursor dAb will bind the same human CD40 epitope. Competition studies described below, for
example, 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

[0055] The antibody polypeptides of the present invention comprise a variable domain that is a single variable domain
capable of specifically and monovalently binding CD40. In one embodiment, the antibody polypeptides are in the form of
a dAb that contains a single variable domain. Full-length immunoglobulin molecules comprise two heavy (H) chains and
two light (L) chains interconnected by disulfide bonds. The amino terminal portion of each chain includes a variable
domain (V| or Vy) of about 100-110 amino acids primarily responsible for antigen recognition via the complementarity
determining regions (CDRs) contained therein. The carboxy-terminal "half" of each heavy chain defines a constant
region (Fc) primarily responsible for effector function.

[0056] The term "antibody polypeptides" includes polypeptides made by recombinant engineering and expression, as
well as monoclonal antibodies produced by natural recombination and secretion by hybridoma cell clones.

[0057] Light chains are classified as kappa (k) or lambda (A), and are characterized by a particular constant region, C,

as known in the art. Heavy chains are classified as y, 4, a, d, or €, and define the isotype of an antibody as IgG, IgM,
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IgA, IgD, or IgE, respectively. The heavy chain constant region is comprised of three domains (CH1, CH2, and CH3) for
IgG, IgD, and IgA; 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, 1gG, IgM, and IgE).

[0058] 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, CDR1,
FR2, CDR2, FR3, CDR3, FR4. The three CDRs of the light chain are referred to as "LCDR1, LCDR2, and LCDR3" and
the three CDRs of the heavy chain are referred to as "HCDR1, HCDR2, and HCDR3."

[0059] 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, 5th ed., U.S. Dept.
Health & Human Services, Washington, D.C. (1991). The Fc region may be derived from an IgG1 or an IgG4 Fc region,
for example. A variable domain may be fused to an Fc domain. In this case, the carboxyl terminus of the variable
domain (either a V|_or V domain, including dAbs) may be linked or fused 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.

[0060] 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, form 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 CDR1, CDR2, and CDR3 regions by one or two amino acids. For example, the antibody polypeptide
may comprise CDR1, CDR2, and CDR3 regions 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.

[0061] A "domain antibody" (dAb) comprises a single variable (V| or Vi) 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"V domain" as used herein is meant to include a Vy structure. 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 do not cross-link CD40.

[0062] As used herein, the term "variable domain" refers to immunoglobulin variable domains defined by Kabat et al.,
Sequences of Immunological Interest, 5th 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.
TABLEZ
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[0063] 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 (c) 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.

[0064] 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 art. Human antibodies as disclosed herein, however, can be produced without the need for genetic
manipulation of a murine antibody sequence.

[0065] 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.

[0066] 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 CD40 epitope comprising at least one of Trp109, Leu121, His122, Ser124, Ser156, Ala157, Phe 158,
Glu159, and His162 of SEQ ID NO: 1. The variant variable domain epitope may comprise Trp109, Leu121, His122,
Ser124, Ser156, Ala157, Phe158, Glu159, and His162. Alternatively, the variant variable domain may specifically bind a
CD40 epitope comprising CD40 residue Trp109. 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 specifically bind the same CD40
epitope.

[0067] 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 sequences are aligned by any appropriate
amino acid sequence alignment algorithm, such as BLAST.

[0068] 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.

[0069] ClustalW2 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 FIG. 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 structural relationships
ascertained from FIG. 1 and FIG. 2, for example, can guide the construction of variant antibody polypeptides that
specifically bind an epitope of human CD40 comprising the amino acid sequence of SEQ ID NO: 1, wherein the 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
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deletion with reference to any of the variable domains listed in TABLE 3. Variant antibody polypeptides also include
those with an amino acid modification corresponding to an amino acid modification conserved between the sequences
listed in TABLE 3.

[0070] The information regarding the boundaries of the V| or Vy 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 to bind CD40. The amplified variable domain may be inserted into a suitable expression
vector, e.g., pHEN-1 (Hoogenboom et al. (1991) Nucleic Acids Res. 19:4133-4137) 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 protein can be produced and purified using only ordinary skill in any suitable
mammalian host cell line, such as CHO, 293, COS, NSO, 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.

[0071] 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.

[0072] In another embodiment, the second antigen may be a cell surface molecule 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 I
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.

[0073] In one embodiment, antibody polypeptides of a dual specific ligand may be 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-terminus 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 adjusted 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), TVA (SEQ ID NO: 7), and
ASTSGPS (SEQ ID NO: 8).

[0074] The binding of the second antigen can increase the in vivo half-life of the antibody polypeptide. For example, the
second variable domain of the dual specific antibody polypeptide may specifically bind serum albumin (SA), e.g., human
serum albumin (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-a and t-p 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 variable domain capable of specifically binding HSA,
for example. Anti-human serum albumin antibodies are well-known in the art. See, e.g., Abeam®, Human Serum
Albumin antibodies ab10241, ab2406, and ab8940, available on the Internet 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.

[0075] Alternatively, the linking of the antibody polypeptide to HSA can be accomplished by directly fusing the antibody
polypeptide sequence to an HSA coding sequence using 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.
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[0076] 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.

[0077] 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 least 24 kD. In yet another 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 200 kD.

[0078] PEGylation can be achieved using several PEG attachment moieties including, but not limited to N-
hydroxylsuccinimide active ester, succinimidyl propionate, maleimide, vinyl 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.

[0079] Antibody polypeptides also may be designed to form a dimer, trimer, tetramer, 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.g., a multi-arm PEG). In one embodiment, the
multimer can bind a single molecule of CD40.

4. Pharmaceutical Compositions and Methods of Treatment

[0080] A pharmaceutical composition comprises a therapeutically-effective amount of one or more antibody
polypeptides and optionally a pharmaceutically acceptable carrier. 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 further 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. 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).

[0081] The pharmaceutical composition further may comprise an immunosuppressive/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. Antagonizing 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.

[0082] 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 a 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
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ulcerative colitis.

[0083] 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 VIl in hemophiliacs), systemic lupus
erythematosus, male infertility, multiple sclerosis, myasthenia gravis, pemphigus, psoriasis, rheumatic fever, rheumatoid
arthritis, sarcoidosis, scleroderma, Sjogren's syndrome, spondyloarthropathies, 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, leprosy, schizophrenia, inherited depression, transplantation of tissues and organs,
chronic fatigue syndrome, Alzheimer's disease, Parkinson's disease, myocardial infarction, stroke, autism, epilepsy,
Arthus' phenomenon, anaphylaxis, alcohol addiction, and drug addiction.

[0084] 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.

[0085] 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 vifro and/or in vivo models
of disease states. Representative models are described below and in the examples.

5. In Vitro and In Vivo Models

[0086] 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:

[0087] IBD is a multifactorial immune disorder of uncertain etiology. Several mouse models of mucosal inflammation
that resemble IBD have provided insight into the mechanisms governing both normal and pathological mucosal immune
function. IBD models 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 induction of colitis can be prevented by co-transfer of another CD4(+) subpopulation,
the CD4(+)CD45RBlow 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 lymphokine profile when activated
is different, and anti-inflammatory cytokines secreted and/or induced by CD4(+)CD45RBlow T cells prevent colitis. De
Winter et al. provide a description of the adoptive transfer model and the factors that promote and prevent colitis
pathogenesis.
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5.2. Spontaneous Arthritis Models:

[0088] A model of organ-specific disease provoked by systemic autoimmunity is provided by Kouskoff et 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 a T cell receptor (TCR) transgenic line with the NOD strain. All offspring develop a joint
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 |l molecule by the transgenic TCR; progression to arthritis involves CD4+
T, B, and probably myeloid cells.

5.3. Collagen Induced Arthritis (CIA) Model:

[0089] A mouse model of collagen-induced arthritis is provided by Brand et al., Methods Mol. Med. 102: 295-312
(2004). Collagen-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 Il collagen (Cll), the major constituent protein of
articular cartilage. After immunization, the animals develop an autoimmune polyarthritis that shares 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 Cll is characterized by both the stimulation of collagen-
specific T cells and the production of high titers of antibody specific for both the immunogen (heterologous Cll) 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 CIA because of the pathological similarities between
ClA and RA.

5.4. Antigen Induced T Cell Proliferation In Vivo Model:

[0090] The use of adoptive transfer of T cell receptor (TCR)-transgenic T cells provides 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 expressing 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 IgG2a. 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 IL-2 and IFN-y.

EXAMPLES

[0091] 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 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 the examples that follow.

TABLE 3

Anti-Human CD40 Variable Domain Amino Acid Sequences

BMS3h-56-201

EVOLLESGEGLVOPGGSLRLSCAASGF TFRDYEMUWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRONSKNTL
¥EQMNSLRAEDTAVYYCAKLPRYFQEWGQGTLYTVSS (SEQ ID NO: 9)

BMS3h-56-258
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Anti-Human CD40 Variable Domain Amino Acid Sequences

EVQLLESGE6LVOPGGSLRUSCAASGFTFRDYEMUWVROAPGK GLERVS ATNPQGETRTYYADSVKGRF TISRDNSKNTL
YLQHNSLRAEDTAVYYCAKLPFYFHEWGQGTLYTYSS (SEQ TR KOG 16)

BMS3h-37

EVQL LESGGGLVQPGGSLRLSCAASGFTFEWYEMQWVRQAPGKGLEWVSAISGDGYRTYYADSVKGRFTISRDNSKNTL
YEQMNSLRAEDTAVYYCAKELGYFDYWGHGTLVIVSS (SEQ 10 NO: 1)

BMS3h-38

EVQLLESGGGLVOPGESLALSCAASGFTFEEE EMIWVROAPGKGLEWYSATSGSGRS TYYADSVKGRETISRONSKNTL
YLOMNS LRAEDTAVYYCAKEPFRFDYWGQGTLVTYSS (SEQ ID NO: 12)

BMS3h-41

EVQLL ESGGGHLVQPGASLRLSCAASGF TFTEYEMIWVRQAPGKGLEWVSS ISGNGANTYYADSVKGRF TISRDNSKNTL.
YLOMNSLRAEDTAVYYCAKEPLRFDYWGQGTLVTVSS {SEQ ID NO: 13)

BMS3h-43

EVOLLESGGGLYQPGESLRL SCTASGFTFNMYEMSWYRQAPGKGE EWVSGTSRRGETTYYADSVKGRETTSRONSKNTL
YLQMNSLRAEDTAVYYCAKEPTTYAMRYARFDYWGQGTLVTVSS (SEQ ID NO: 14)

BMS3h-56

EVQLLESGGGELVQPGESLRLSCAASGF TFRDYEMWWVRQAPGKGLERVSATNPQGTRTYYADSVKGRFTISRDNSKNTL
¥LQFNSLRAEDTAVYYCAKLPELFDYWEQETLVTVSS {SEQ 1D NO: 15)

BMS3h-106

EVQLLESGEGLVQPGGSLRLSCAASGFTES TYHMOWVRQAPGKGLEWVSMIDADGLGTYYADSVKGRF TIS RDNSKNTL
YLQNMNSLRREDTAVYYCAKPGPQFGOFNYHGOGTLVTVSS {SEQ TD NO: 16)

BMS3h-107

EVQLLESGGGLVQPGGSLRLSCAASGF TFSGYDMQWYRQAPGKGE EWVSTTSASGVFTYYADSVKGRF TTSRONSKNTL
YLOMNSLRAEDTAVYYCAKYPARFALNNFDYWGQGTLVTVSS. (SEQ ID NO: 17)

BMS3h-131

DIQMTOSPSS L SASVEDRYTITCRANSSLLWALAWYQQKPGKAPK LLIESSSGLOSGYPSRFSGSGSGTOFTLTISSLO
PEDFATYYCVQNAGWPGTFGQGTKYEIKR {SEQ ID NO: 18)

BMS3h-193

DIQMTQSPSSLSASVGDRYTITCRASQTIERRLNIWYQQKPGKAPKLLTVLASRLQSGYPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYASPPLTFGOGTKVEIKR {SEQ ID NO: 19)

BMS3h-198

EVOLL ESGGGLYQPGGESL R SEAASGFTFAGYEMWIWYRQAPGKGLERVSATSGSGGS TYYADSVKGRFTISRDDSKNTL
YLOMNSTRAEDTAVYYCAKDPYSFDYWGQGTLYTVSS {SEQ ID NO: 28)

BMS3h-202

EYOLLESGEGLYQPGESL RLSCAASGE TFPTAEMUWVRQARGKGLEWVSSISASGGS TYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKEPVSYVATFDYWGQGTLYTVSS (SEQ ID NOT 21}

BMS3h-217

DIQMTQSPSSLSASVGDRVTITCRASHFIGTLLSWYQQKFGIKAPKLLITYGSL LQSGYPSRFSGSESGTDFTLTISSLY
PEDFATYYCGOGVLWPATFGOGTKVEIKR (SEQ ID NO: :22)
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Anti-Human CD40 Variable Domain Amino Acid Sequences

BMS3h-1

EVQLLESGGELVOPGESLRLSCARSGRTFPRNEMTWYROAPGKGL EWVSALESDEQATYYADSVKGRET TSRONSKNTL
YLQUNSLRAEDTAVYYCAKNRIPDLVFDVHGOGTLVIVSS: (SEQ ID NO: 23)

BMS3h-2

EVQLLESGEGLVQPGGES LRLSCAASGF TFDAGAMTWYRGARGKGLEWVSSTDKEGLSTYYADS VKGRF TISRDNSKNTL
YLOMNSLRAEDTAVYYCAKGRIPGLVFDYWGQGTLYTVSS (SEQ ID NO: 24)

BMS3h-3

EVQLLESGGGLVQPGGSLRL SCAASGF TFGDAAMT WYRQAPGKGE EWVSAIQPMGDGTYYADSVKGRFTVSRDNSKKTL.
YLOMNSLRAEDTAVYYCAKGRIPTLQFDYWGQGTLYTVSS ({SEQ ID NO: 25)

BMS3h-4

EVOLLESGGGLVQPGESLRLSCAASGF TEE DS PMTWVRQAPGKGL EWVSATTSNGYETYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKGRIPTLHFDYWGQGTLYTVSS (SEQ ID NO: 26)

BMS3h-5

EVQLLESGGGLVOPGGSLRLSCAASGF TFDEHDMSWYRQAPGKGLEWVSRIGPDGFHTYYADSVKGRF TTSRONSKNTL
YLUMNSLRAEDTAVYYCAKGRIPTLHEDYNGOGTLVTVSS (SEQ ID NOT 27)

BMS3h-6

FYQ1 LESGEGLYQPGGSLRLSCAASGFTFGE YHMSWVRQAPGKGLEWVSRITPLGTLTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKGRIPSLTFDYWGQGTLVTVSS (SEQ ID NO: 28)

BMS3h-7

EVQLLESGGGLYQPGGSERLSCAASGF TFGTNAMSWVRQAPGKGL ENVSRISPGGDY TYYADSVKGRFTTSRDNSKNTL
YLQMNS LRAEDTAVYYCAKGRYPDLLFDYWGQGTLVTVSS (SEQ ID N&: 29)

BMS3h-8

EVQLEESGEGLYQPGGSLRLSCAASEFTFPSEEMSWYRQAPGKGL EWVSRISADGANTYYANSVHGRFTISRDNSKNTL
YLQMASLRAEDAAVYYCAKGRYPDLLFDYWGQGTLYTVSS: (SEQ ID NO: 3@)

BMS3h-9

EVOL LESGGGLYQPGGSLRLSCAASGE TFAEDDMTWVROAPGKGLEWYSRIAVDGDRTYYADS VKGRI TISRONSKNTL
YLOMNSLRAEDTAVYYCAKGKVPSLHEDYWGQGTLVTVSS (SEQ ID NO: 31)

BMS3h-10

FVQLL ESGGGLYQPGGSLRLSCAASGFTFRTMDMSWYRQAPGKGL EWVSRITGDGMN TYYADS VKGRI TISRDNSKNTL
YLQMNSLRAGDTAVYYCAKGYTPDLTFDYWGQGTLYTVSS. (SEQ ID NOT 32)

BMS3h-11

EVQLLESGGGLVQPGESLRLSCAASGFTFERDDMTWVRQAPGKGLEWVSRINAGEVHTYYADSVKGRETISRDNSKNTL
YLQMNSLRAEDTAVYYCAKGYTPDLTFOVHGQGETLYTVSS: (SEQ ID NOT 33)

BMS3h-12

EVQLLESGEGLYQPGGSLRLSCAASGETFDIDSMTWVRQAPGKGLEWVSRISSDGASTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKGYTPBLTFDYWGRGTLYTVSS (SEQ ID NO: 24)
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Anti-Human CD40 Variable Domain Amino Acid Sequences

BMS3h-13

EVQLLESGGGLYQPGGSLRLSCAASGF TFTE EDMTWVROAPGKGLEWYSRIDSVGEGTYYADS VKGRF TISRDNSKNTL
YLQMNSLRAEDTAVYYCAKGYTPDL TFDYWGRGTLYTVSS (SEQ 1D NO: 35)

BMS3h-14

EVQLLESGGGLYQPGESLRLSCAASGF TFSDSAMSIVRQAPGKGLEWVSRIDNPGQHTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKGTVPTLEFDYWGQGTLYTVSS. (SEQ ID NO: 36)

BMS3h-15

EVOLLESGGGLYOPGESLRLSCAASGE TFGQHSHTWVRQAPGKGL EWVSRIDGGGYNTYYADSVKGRF TISRDNSKNTL
YLOMNSLRALDTAVYYCAKGEVPRLHEDVUGQATLYTVSS. (SEQ ID Mot 37)

BMS3h-16

EVQLLE;éGGLVQPGGSLRLSCAASGFTFGQEPMTWRQAPGKGLEWVSRIAYNGGDTVVADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKGITPNLTFDYWGOGTLYTVSS (SEQ ID NO: 38)

BMS3h-17

EVQLLESGGGLVQPEGSLRLSCAASGRTFENYPMSWVRQAPGKGL EWYSRINATGS ITYYADSYKGRFTISRDNSKNTL
YEQMNSLRAEDTAVYYCAKGVIPHLMFDYWGOGTLYTVSS (SEQ ID NO: 39)

BMS3h-18

EVQLLESGGGLVQPGESLRL SCAASGE TFRDYDHSWVRQAPGKGL EWVSRT TGTGNSTYYADSVKGRE TISRDNSKNTL
YLOMNSL RAEDTAVYYCAQGVVPYLAFDYMGRGTLYTVSS (SFQ ID MO: 48)

BMS3h-19

EVQLLESGEGLVOPGGSLRLSCANSGF TFEADAMTIWVRQAPGK GLEWYSRINVDGDRTYYADSVEGRF TISRDNSKNTL
YLOMNS LRAEDTAVYYCAKGTVPTLEFDVWGQGTLYTVSS (SEQ ID NO: 41)

BMS3h-21

£VQLLESGGELYQPLGSLRLSCARSGF TFDRADMTWVRQAPGKGL EWVSRISGEGKCTYYADSVKGRFTISRDNSKNTL.
YLOMNSLRAEDTAVYYCAKEMYPNLYEDYWGOBTLYTVSS: (SEQ TD MO 42)

BMS3h-22

EVQLLESGGGEVQPGGSLRLSCAASGFTFHWE PMSWVRQAPSKGLEWVSRINS SGWOTYYADSVKGRF TTSRDNSKNTL
YLQVMNSLRAERTAVYYCAKGMYPNLVFDYWGRGTLYTYSS (SEQ ID NO: 43)

BMS3h-24

EVQLLESGGGLVQPGGSLRL SCAASGE TFADEPMTHVRQAPGKGLEWVERIPPEGAPTYYADSVIGRFTISRDNSKNTIL
YLQMNSLRAEDTAVYYCAKGLTPNETFDYNGQGTLVIVSS (SEQ ID NOY 44)

BMS3h-26

EVOLLESGGGLVQPGESLRLSCAASGFTFHUHDMSWVROAPGKGLEWVSRISRGELQTYYADSVKGRF TISRONSKKTL
YLOMNSLRAEDTAVYYCAKGTVPDLHFDYWGDGTLVTYSS -(SEQ TH NO: 45)

BMS3h-27

EVQLLESGEGLVQPGGSLRLSEAASGE TFNEYPMSHVRQAPGKGLENVSRINGDGANTYYADSVKGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCAKGIIPAMOFOYWGDGTLYTVSS: (SEQ ID NO: 46)

BMS3h-28
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EVQLLESGGELVQPGGSLRLSCAASGFTFGDVPMSWVRQAPGKGL EWVSRIDPYGENTYYADSVKGRFTISRDNSKNTL
YLQMNS: RAEDTAVYYCAKGTMPSLTFOYWGQGTLYTVSS (SEQ TD NO: 47)

BMS3h-29

EVQLLESGGGLVQPGGSLRLSCAASGF TFADYDMSWVROARGKGLEWVSRTSALGATTYYADS VKGRF TISRDNSKNTL
YLOMNSLRAEDTAVYYCAKGQLPALEFDYWGQGTLVTVSS: (SEQ ID NO: 48)

BMS3h-38

EVQLLESGGGLVQPGGSLRLSCAASGFTFKRYYMTWVRQAPGKDL EWVSGIVPSGNRTYYADSYKGRF TISRDNSKNTL
YLQMNSLRAEDTAVYYCAKGRIPDLHFDYWGQGTLYTVSS: (SEQ ID NO3 49)

BMS3h-31

EVQLLESGGGLVQPGGSLRLSCAASGF TFADYDMTWVRQAPGKGL EWVSRISPTEGQTYYADSVKGRF TISRDNSKNTL
YIQMNSLRAEDTAVYYCAKGVIPYLSFSPFDYWGRGTLVTVSS (SEQ ID NO: 58)

BMS3h-32

EVQLILESGGGLYQPGGSLRE SCAASGF TFSKYWMGWARQAPGKGL EWVSSTDSHGAGTYYADSVKGRFTTSRONSKNTL.
YLOMNS LRVEDTAVYYCAKGAPKFMT TYTFDYWGQGTLYTVSS (SEQ ID HO: 51)

BMS3h-33

EVQLLESGGGLYQPGGSLRLSCAASGF TFLSYPHHHVROAPGK GLEWVSS TS RGSYTYYADSYKGRETISRDNSKNTL
YLOMNSLRAEDTAVYYCAKGHSHT FDYWGQGTLYTYSS (SEQ ID NO: 52)

BMS3h-34

EVOQLLESGGGLVOPGGSLRLSCAASGF TFANSAMTWVRQAPGK GLEWVSRINPDGGS TYYADSVKGRFTTISRDNSKNTL
YLQMNS{RAFDTAVYYCAEGRIPTLHFDYWGOGTLVTVSS (SEQ ID: NO: 53)

BMS3h-35

EYQLLESGGELVQPGGES LRLSCAASGF TFGPRRMOWVROAPGKGLEWVS STDDIGRR TYYADSVKGRETISRONSKNTL
YLOMNSLRAEDTAVYYCAEGAQGYLLFOYWGQGTLVTVSS (SEQ ID: NO: 54)

BMS3h-36

EVQLLESGEGLVOPGESLRLSCAASGRTT EDYRMVWVROAPGKGLEWYSSTSTSGELTYYADSVICGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAETAGRT FDYWGQGTLVTVSS (SEQ ID NO: 55)

BMS3h-39

FVQLLESGGGLVQPGESLRLSCAASGETFPEYEMVIVROARGK GLEUNVSATSREGRATYYADSVKGRETTSRDNSKATL
YLQMNKL RAEDTAYYYCAKEPYRFDYHGQGTLYTYSS (SEQ 1D NO: 56)

BMS3h-40

EVQLLESGGELYQPGGSLRLSCARSGFTFS TYEMLWYRQAPGKGL EWVSSTSSSENYTYYADSVKGRF TISRDNSKNTL
YLOMNSLRAEDTAVYYCAKEPLMFDYWGQGTLYTYSS (SEQ ID HO: 57)

BMS3h-42

LVQLLESGGGLVQPGGSLRLSCAASGF TFDTEEMSWYRQAPGKGLEWVSATSPNGAF TFYADSYKGRF TISRDNSKNTL
YLOVNSLRAEDTAVYYCAKEPTLFDYWGQGTLYTYSS {SEQ ID WO: 58)

BMS3h-44

FVOLL ESGGGLVQPGESLRL SCAASGE TRGHYDMVWVRQAPGRGLEWVS T INGAGLNTYYADSVKGRET ISRDNSKNTL
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BMS3h-45

EVQLLESGGELVQPGGSLRLSCAASGETFRSYEMAWVRQAPGKE! EWYSSTS TLGTKTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAQSSTHIFDYWGQSETI VTVSS (SEQ ID NO: 6@)

BMS3h-46

EVQLLESGGGLYQPUGSERLSCAASGF TFIRYEMAWVRQAPGKGLEWYS SIS S SGWTTYYADSVKGRF TISRDNSKNTL
YLOMNSLRAEDTAVYYCAKSDAHIFDYWGQGTLYTVSS (SEQ ID NO: 61)

BMS3h-47

EVQLLESGGGLVQPGGSERLSCARSGFTFYAYEMAWYROAPGKGLEWYSSTSDDGTRTYYADSYKGRF TISRDNSKNTL
YLOMNSLRAEDTAVYYCAKILGQGFDYWGQGTLYTVSS (SEQ TD MO: 62)

BMS3h-48

EVQLLESGGEGLYQPGGSLRLSCAASGF TFADHGHMTWYRQAPGKGLEWYSGIGPSGEATYYADSVKGRF TISRDHSKNTL
YEQMNSLRAEDTAVYYCAKDRIPHLVFDYWGQGTLVTYSS (SEQ 1D HO: 63)

BMS3h-49

EVQLLESGGGLYQPGGSERL SCAASGETFESQDMSWIRQAPGKGL EWVSGISPNGHNDTYYADSYKGRE TISRDNSKNTL
YLOMNSLRAEDTAVYYCAKDRSDFDYWGQGTLVTYSS (SEQ ID NU: 64)

BMS3h-50

EVQLLESGGELVQPGESLRLSCAASGF TFGDYDMWWYRQAPGKGLEWVSRIRHPGGVTYYADSVKGRF TTSRDNGKNTL
YLQMNSLRAEDTAVYYCAKAVPKGFDYWGQGTLYTVSS (SEQ ID NO: 65)

BMS3h-51

EVOLLESGGGLYOPGESLRLSCARSGFTFRVYUMTWVROAPGKGL FUVS S IDPQGGMTYYADS VKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKARIPNLEFDYWGQGTLYTVSS (SEQ ID NO: 66)

BMS3h-52

EVQLLESGEELVQPGESLRLSCARSGR TR SAYDMTWVROAPGKGL EWVSRINPTGSYTYYADSVKGRFT ISRDNSKNTL
YLQMNSLRAEDTAVY YCAKAKIPNLVFDYWGQGTLVTYSS (SEQ ID NG: 67)

BMS3h-53

EVOLLESGGGLVQPEGSLRLSCAASGETFADSEMMMVRQAPGK L ENVSGLAHNGGHTYYADSVKGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCAKAGHPQUTEAFDYWGUGTLYTYSS (SEQ TO: NO: 68)

BMS3h-54

EMQLLESGEGLVOPGESLRLSCARSGFTFATYDMYWVROAPGKGL EWVSKISPNGWS TYYADSVKGRI TESRDNSKNTL
YLOMNSLRAEDTAVYYCAKYQTHFDYWGQGTLYTVSS (SEQ ID NO: 69)

BMS3h-55

EYQLLESGGGLVQPEASLRLSCAASGF TFSYYDMRWVRQAPGKGL EWVSTISSSGTYTYYADS VKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKYPKNFDYWGQETLVTVSS (SEQ ID NO: 7@)

BMS3h-57

EVQLLESGEGLVQPGESLRLSCAASGF TFSHEDMTWVROAPGKGL EWVSSISPNGWDTYYADSVKGRF TISRDNSKNTL
YLOMNSLRAEDTAVYYCAKRTRSKFDYWGQGTLVTYSS (SEQ I8 No: 71)
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BMS3h-58

EVQLLESGGGLVQPGESLRLSCAASGF TFEKY INGWARQAPGKGLEWVS TIDYWGQHTYYADSVKGRF TISRDNSKNTL
YLQMNSLRAEDTAVYYCAKRSHLIPLQFDYWGQE TLYTVSS: (SEQ ID NOw 72)

BMS3h-59

EVQLLESGGGL VQPGGSLRLSCAASGFTFSDYANGHYRQAPGKGL EWVS TISYVGYYTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKKALRGEAFTERFDYWGQGTLVTVSS (SEQ ID NO: 73)

BMS3h-60

EVQLLESGEGLVOPGGSLRL SCARSGFTFGPYMMHWYRQAPGKGL EWVS TIEVNGNRTY YARSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKWVGSKTSSOKSFDYWGQGTLVTVSS (SEQ IR NOY 74)

BMS3h-61

EVQLLESGGGLVQPGGSLRLSCARSGF TFGTTEMAWVRQAPGK GLEWYSSTGSAGAWTY YADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAYYYCAKIGGHPQGOFDYWGGTLYTVSS. (SEQ 1D NO: 75)

BMS3h-62

EVQLLESGGGL VPGS L RLSCAASGF TFPREWNAWYRQAPGKGLEWVS S TQPMGQTTYYADSVKGRF TISRDNSKNTL
YLQMNSLRAEDTAYYYCAKYSRNKGFEDYWGOGTLYTVSS: (SEQ ID NOT 76)

BMS3h-63

FVQL L ESGEGLVOPGGSLRLSCARSGF TF TSEYMGWYRQAPGKGL EWVSSTQRYGSTTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKHESNWETFDYWGQATLYTVSS. (SEQ ID NO: 77)

BMS3h-70

EVQLLESGGGLVQPGGSLRLSCAASGETFSYYSMQWVRQAPGKELEWVSATTPNGTRTYYADSVKGRFTISRDNSKNTL
YLQVNSLRAEDTAVYYCAKTLGRGSYPGYDFRYWGQGTLYTYSS (SEQ ID MO: 78)

BMS3h-71

EVQLLESGEGLVQPGGSLRLSCAASGETFPSYAMTWYRQAPGKGLEWVSRITADGTVTYYADSVKGRFTISRENSKNTL
YLOVNSLRAEDTAVYYCAKGSTPMLTFDYWGGGTLVTVSS (SEQ 1D NOt 79)

BMS3h-72

EVQLLESGGGLVOPGGSLRLSCAASGFTFSTYDMIWVEQAPGKGLERVOALSPNG FGLYYADD VKOKRE | LSRUNSKN I L
YEQMNSLRAEDTAVWYCAKNDSVHHAVFDYWGQGTLYTVSS (SEQ ID NOx 86)

BMS3h-73

EVQLLESGGGLVQPGESLRL SCAASGFTFENYEMTWYRGAPGK GLEWVSRIAPHGRLTYYADSVKGRETISRONSKNTL
YLOMNSLRAEDTAVYYCAKGOIPMLDFDYRGQGTLVTVSS (SFQ D RO 81)

BMS3h-74

EVQLLESGEGLVQPGESLRLSCAASGFTFSHYNMMWVROAPGKGLEWYST ISHFGDETYYADSVKGRFTISRDNSKNTL
YLQMUSLRAEDTAVYYCAKNDMUMKNGGFDYWGQGTLVTYSS (SEQ 1D NO: 82)

BMS3h-75

EVQLiES&SGGLVQPGGSLRLSCAASGFTFER\'DMSWVRQAPGKGLEWVSRIDSRGWSTV‘(ADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKGLVPHLRFDYWGQGTLVYTVSS (SEQ ID ND: 83)

BMS3h-76
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EVQLEESGGGLYQPGGSLRLSCAASGFTFANAGMTIWVRQAPGKGLEWVSRIDAMGDAT YYADSVKGRFTISRINSKNTL
YLOMNSLRAEDTAVYYCAKGKVPSIDYWGRGTLVIVSS (SEQ ID NO: 84)

BMS3h-77

EYQLLESGGGLYQPGESLRLSCAASGETFANAQUTWYRQAPGKGLEWYSRIDAMGDATYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAYYYCAKGVIPAFDYWGQGTLVTVSS (SEQ ID HO: 85)

BMS3h-78

EVQLLESGGGLYQRGGSLRLSCAASGF TFONDRHAIVRQAPGK G L EWVS S ISATGADTYYADSVKGRFTTSRDNSKNTL
YLQMUSLRAEDTAVYYCAKQTGTNRFOYWGQGTIVTYSS {SEQ 1D NO: 86)

BMS3h-79

EVQLLESGEGLVOPGGSLRLSCARSGFTFNGPYMSWYRQAPGKGLENYS S IDASGETTYYADSVKGRFTISRDNSKNTL
YLQMHSLRAEDAAVYYCAKDRIPNLYFDYWGQGTLVTVSS. (SEQ ID NO: 87)

BMS3h-80

EVQLLESGGGLVQPGGESLRL SCAASGFTFONENMTWVRQAPGKGLEWVS RIDGGGYNTYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAYYYCAKGQVPELLFDYWEQGTLVTYSS (SEQ ID NO: 88)

BMS3h-81

EVQLLESGGELVQPGGSLRLSCAASGF TEVSSNMTWVROAPGKGLEWYSAISGSGESTYYADSVKGRFTTSRONSKNTL
YLOMNSLRAEDTAVYYCAKGRIPTLVEDYWGQGTLVTVSS (SEQ ID NO: 8%)

BMS3h-82

EVQLLESGEELVQPGGSLRLSCAASGE TFVSSNMTWVRQAPGKGLEWYSATSGSGES TYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKDRIPMLVFDYWGQGTLVTYSS (SCQ 1D HO: 98)

BMS3h-83

EVQLLESGGGLYOPGGSLRLSCAASGFTFSDDSMSWVRQAPGKGLEWVSRINDAGS STYYADS VKGRFTISRINSKNTL
YLOMNSLRAEDTAVYYCAKGTIPLLEFDYWGQGTLVTVSS (SEQ ID NO: 91}

BMS3h-84

EMQLLESGGGLYQPGGSLRLSCAASGF TFYSDTMSHVRQAPGKGLEWVSRIDGTGGDTYYADSYKGRETISRDNSKNTL
YLOMUSLRAGDTAVYYCAKGLTPDLYFDYWGQGTLVTVSS (SEQ ID NO: 92)

BMS3h-85

EVOLEESGGGLYQPGESLRLS CAASGE TFDEEEMTWVROAPGKGLEWVSK T IGGGHE TYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKG T 1P LLEFDYWEQGTLYTVSS .(SEQ ID NO: 93)

BMS3h-86

EVQLLESGGEGLYQPGGSLRLSCAASGFTFONENMTHVRQAPGKDLEWYSRI TERGDV TYYADSVKGRFTISRINSKNTL
YLQMNSLRAEDTAVYYCAKGTVPTLEFDYWGQGTLVTYSS  (SEQ 1D NO: 94)

BMS3h-87

EVQLEESGGGLYQPGGSLRL SCAASGFTFDEEEMTWYRGAPGKGLEWVSRI LGGGHETYYADSYKGRF TTSRONSKNTL
YLOMNSLRAEDTAYYYCAKGTYPTLEFDYWEQGTLVTVSS (SEQ ID NO: 95)

BMS3h-88

EVQLLFSGEGLYQPGGSLRLSCAASGFTFHE TEMTHVRQAPGKGLEWYSATINRLGODTYYADSYKGRETISRONSKNTL
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VI QMNSLRAEDTAVYYCAKGRIPGLVFDYWGQGTLVTYSS (SEQ ID NO: 96)

BMS3h-89

EVQLLESGEGLVQPGESLRLSCAASGFTFSDDSMSWVRQAPGKGLEWVSRINDAGSSTYYADSYKGRFTISRDNSKNTL
YLOMNS LRAEDTAVYYCAKGTVPTLEFDYWGQGT LYIVSS. (SEQ TDr NO: 97)

BMS3h-90

EVOLEESGGGLYQPGGESLRLSCAASGE TFONENMTWYRQAPGKDLEWVSRTTERGDVTYYANSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKGRIPTLYFDYWGOGT LVTYSS -(SEQ 1D NO: 98}

BMS3h-91

EVQLEESGGELYQPGGS LRLSCAASGRTFSDNSMSWYRQAPGKGL EWVSRINDAGS STYYADSVKGRF TISRDNSKNTL
YLQMNSLRAEDTAYYYCAKGITPNLTFDYWGQGTLYTVSS (SEQ ID NO: 99)

BMS3h-92

EVQLLESGGGLYQPGGS LRLSCAASGFT FADEPMTWVRQAPGKGLEWVS RIPPEGAPTYYADSYKGRFTISRONSKNT L
YLQMNS LRAEDTAVYYCAKGLIPDLOFDYWGQGTLYTVSS {SEQ ID NO: 180)

BMS3h-93

EVQLLESGGGLVQPGGSLRLSCAASGFTFQDSDMTWYRQAPGKGLEWVSALAAPGLSTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKDRIPNLREDYWGUGTLVIVSS (SEQ ID NO: 1@1)

RMS3h-94

EVQLLESGGGLYOPGGSLRESCAASGF TIVSDTHSWYRGAPGKGLEWVSRIDGTGEDTYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKGOVPELLFDYWGQGTLVIVSS (SEQ ID ND: 102)

BMS3h-95

EYQLLESGOOLVQPGESL RLSCAASGF TFGDSDMTWYRQAPGKOLEWVS AIAAPGGES TYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKDRIPHLVFDYWGQGTLYTVSS (SEQ ID KO: 103)

BMS3h-96

EVQLLESGGGELVQPGGSLRLSCAAAGFTFDLAEMTWVRQAPGKGLEWYSRIDEDGASTY YADSVKGRFTISRDONSKNTL
YLOMUSLRAEDAAVYYCAEGVIPSLTFDYWGQGTLVIVSS (SEQ IO HO: 104)

BMS3h-97

EVOLLESGGELVQPGGSLRL SCAASGETFTDKHMSWYRQAPGIGL EWVSRISPDGTY TYYADSVKGRFTTSRONSKNTL
YLQMMSLRAEDAAVYYCAEGYIPSLTFDYWGQGTLVTVSS (SEQ IR M)t 185)

BMS3h-98

£VQLLESGAGIVQPGESLRLSCAASGFTFAE DDMTWVRQAPGKGLEWYSRTAVDGDRTYYADSVKGRFTISRONSKNTL
YLQMNSLRTEDTAVYYCAKGKTPHLYFDYWGQGTLVTVSS (SEQ ID NO: 186)

BMS3h-99

EVQLLESGEGELYQPGESLRLSCAAAGE TFDLAEMTWVRQAPGKGLEWVSRIDEDGAS TYYADSVKGRFT ISRDNSKMTL
YLOMNS LRAEDTAVYYCAKGQVPALYFDYWGQGTLVTVSS (SEQ ID NO: 187)

BMS3h-100

EVOQLLESGGGLYQPGGSLRLSCAASGF TFEDSMMSHVRQAPGKGLEWYSRIDPGGAQTYYADSYKGRFTISRDNSKNTL
YLQYNSLRAEDTAVYCAKGVTRDLTEDYWGQGTLYTYSS (SEQ ID WO: 198)
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BMS3h-101

EVQLLESGGGLVIPGGSLRLSCAASGETFEHADMSWWRQASGKGLEWVSRTDNSGRS TYYADSYKGRETISRDNSKNTL
YLQUNSLRAEDTAVYYCAKGVTPDLTFDYWSQGTLYTYSS (SEQ ID NO: 169)

BMS3h-102

EVOLLESGGGLYIPGGSLRLSCAASGF TFSEAEMNWVRQAPGKGLEWYSRITTDGDSTYYADSYKGRFTISRDNSKNTL
YLQUNSLRAEDTAVYYCAKGRIPTLHEDYWGQGTI VTVSS (SEQ ID NO: 11@)

BMS3h-103

EVQLLESGGGLYGPGGSLRLSCAASGFTFDRSDMTWVRUAPGKSLEWVSYIRGDDNETYVADSYKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKNRIPDLVFOYWGOGTLYIVSS (SEQ ID NO: 111)

BMS3h-108

EVOLLESGGGLVQPGGS LRLSCAASEETFNVADMQUWVRQAPGKGLENYSS TS PNGWD TY YADSVKGRE TISRDNSKNTL
YLQMNSLRAEDTAYYYCAKHASTEGPTAFDYWGOGTLVTVSS (SEQ ID MO: 112)

BMS3h-109

LVQLLESGOGLVQPGGSLRLSCAASGFTRFGPYDOMGWVRQAPGKGLEWVSWISARGSFTYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKWPYKFDYWGQGTLYTVSS (SEQ ID KO: 113)

BMS3h-110

EVQLLESGGGLYQPGESLRLSCAASGFTFGSGSHSWYRQAPGKGL EWVSRIGSNGAD TYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKGHVPNLYFDYWGQGTLVTVSS (SEQ ID NO: 114)

BMS3h-111

EVOLLESGRGLVOPGESLRLSCAASGF TFNRFDMTIWVRQAPGKGLEWYSATSGSGGS TYYADSVKGRFTISKDNSKNTL
YLQMNSLRAEDTAVYYCAKDRIPNLVFDYWGQGTLYTVSS (SEQ TR NOY 115)

BMS3h-112

EVQLLESGGELVQPGESLRLSCAASGF TRGE SOMKIVRQAPGKELENVSS ISPNGHDTYVADSYKGRFTTSRONSKNTL
YLOMNSLRACDTAVYYCAKSPSSRLKFDYWGQGTLYTVSS (SEQ ID §O¢ 116)

BMS3h-139

EVQLLESGGGLVQPGASLRLSCAASGFTFOSSEMSHVRQAPGKGLEWVSSTENQGEATYYADSVKGRITISRONSKNTL
YLQMNS LRAEDTAVYYCAKDRIPNLVFOYWGQGTLYTYSS (SEQ ID NO: 117)

BMS3h-140

EVOLLESGEGLVOPGES L RLSCARSGFTLDAYPMYNVRQAPGKGL EWVSHIASGGEATYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKRTKNFDYWGQGTLYTVSS (SEQ ID NOY 118)

BMS3h-141

EVOLLESGGGIVQPGES LRLSCAASGE TFRSYSMAWVRQAPGK GLEWYSGITSNGNRTYYADSYKGRF TISRONSKNTL
YLOMNSLRAEDTAVYVCAKS TGANSRNFDYWGQGTLVTYSS (SEQ ID NO: 119)

BMS3h-142

EVQLLESGGELVQPGGSLRLSCAASGFTFEGYLMSWVROAPGKGLEWVSSTAANGMQTYYADSYKGRFTISRDNSKNTL.
YLQRNSTRAEDTAVYYCAKKPREIWDGRIDYWGQGTLYTYSS (SEQ ID:ND: 178)
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BMS3h-143

EVOLLESGGELVOPGGSLRL SCARSGF TFHES TMTWVRQAPGK GL EWVS T IRHPGEF TYYADSYKGRFTISRDNSKNTL
YLOMNSLRAGDTAVYYCAKGLIPDLQFDYWGQGTLVTYSS (SEQ ID NO: 121}

BMS3h-144

EVQLLESGGELVOPGGSLRLSCAASGF TFAMYSHSHVRQARGKGL EWVSS TAPPGGRTYYADSVKGRFT ISRDNSKNTL
YLOMNSLRAEDTAVYYCAKGSL TGYSRSFDYWGQGTLVTVSS (SEQ 1D NO: 122)

BMS3h-145

EVQLLESGGELVQPGGSLRLSCARSGE TFSQNPMSHYRHAPGKGLEWVST IPANGRPTSYADSVKGRETISRONSKNTL
YLONNSLRAEDTAVYYCAKYSQQPGRRFDVHGQGTLVTVSS (SEQ ID NO: 123)

BMS3h-146

EVOLLESGGELVQPGGSLRL SCARSGH T FANVHMTHVHOAPGKGL EWVSS TPDSGKQTYYADSYKGRFTISRONSKNTL
YLQMNSLRAEDTAVYVCAKGRIPSLLFDOYWGOGTLVTVSS (SEQ 1D NO: 124)

BMS3h-147

EVQLLESGGGLYQPGGSLRLSCAASGFTFAQYHMRWVROAPGK GL EWYSTINDIGSNTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKVGGRGSFSFOVWGOGTLYTVSS. (SEQ ID NO: 125)

BMS3h-148

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYDMKWVRQAPGKGLEWVST ISASGYF TYYADSYKGRETTSRONSKNTL
YLQMNSLRAEDTAVYYCAKREHAGOPPEDYWGOGTLVTVSS: (SEQ IO NO: 126)

BMS3h-149

EVQLLESGGRLVQPGEGSLRLSCAASGF TFNGYAMSWYRQAPGKGLEWVST INANGKYTYYADSVKGRETTSRONSKNTL
YLQMNSLRAEDTAVYYCAKKLTLASNYFDYWGQGTLYTVSS (SEQ ID NO: 127)

BMS3h-150

EVQLLESGGGLVYPCGSLRLSCAASGFTFMDYDMKWYRQAPGKGLEWVSSTTALGKK TYYADSVKGRF TISRDNSKNTL
YLQMNSLRAEDTAVYYCAKDSVKYPENLEDYWGQGTLYTYSS (SEQ ID: NO: 128)

BMS3h-151

£VQLL ESGGE! VOPGGSLRLSCAASGF TFPHY TMAWVRQAPGKGLEWVSS IQSPGWRTYYADSYKGRFTISRDNSKNTL
VLOVMNSLRAEDTAVYYCAKYGDGLPLTEDYWGQGTLYTYSS (SEQ ID NOt 129)

BMS3h-167

EVQLLESGGELVOPGGSLRESCAASGFTFSGTPMSWVRQAPGKGL EWVSRIGDEGQETYYADSVKGRFTISRDNSKNTL
YEQMNSLRAEDTAVYYCAKGYTPDLTFDYWGQGTLYTVSS (SEQ I0 NO: 138)

BMS3h-168

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSSSMSWVRQAPGKGL EWVSATGSDGPS TYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKGRIPTLHFDYWGOGTLYTVSS (SEQ TD NO: 131)

BMS3h-169

EVQLLESGGOLYQPGGESLRLSCAASGFTFNPGEMTWYRQAPGKGLEWYSSIDGSGSSTYYADSVKGRFTISRONSKNTL
YLQMNSLRADDTAVYYCAKGRIPTLHFDYWGOGTLYTVSS (SEQ ID NO: 132)

BMS3h-170
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EVOLLESGGGL VQPGGSLRLSCAASGFTFPESHMGHVRQAPGKGLENYSS T6YPGATTYVADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAREGSRODNFOYHGQETLVIVSS (SEQ ID Ho: 133)

BMS3h-171

EVQL LESGGGLVQPGGSLRLSCAASGFTFGOHSMHWVROAPKGLEWVSS ISYPGPKTYYADSVKGRF TISRDNSKNTL
YLOMNSLRAEDTAVYYCAKSE RDURPGDSKSFDYWGQGTLVTVES: (SEQ 1D NO: 134)

BMS3h-197

EVQLLESGGELVQPGGSLRL SCAASGFTFGSAMMDNVRQAPGKGLENNSS INDHGSNTY YADSVKGRF TTSRONSKNTL
YLQMNSLRAEDTAVYYCAKQEGRFDYNGQGTLYTVSS (SEQ ID NO: 135)

BMS3h-199

EVOLLESGGGLYQPGESLRLSCAASGF TFGYDRMAWVRQAPGKGLEWNSS 1DGPGGATYYADSVKGRFT ISRDNSKNTL
YLQMNSLRAEDTAVYYCAEGRRYPDFDYWGQGTLVTYSS (SEQ ID NO: 138)

BMS3h-200

EVQLLESGGGLVQPGGSLRL SCAASGFTEGEVEMTHVRQAPGKGLEWVSRIDPFGSE TYVADSVKGRET TSRDNSKNTL
YLQMNSLRAEDTAVYYCAEGVYPDLNFDYWGQRT LVTVSS (SEQ 1D No: 137)

BMS3h-201

EVQLL ESGGELVOPGGSLRE SCAASGF TFDKYVMGHVROAPGKGLEWVSTIGSYGGATYYADSVKGRFTISRDNSKNTL.
YLOMNSLRAEDTAVYYCAKRLTLSATKFDYWGQGTLVTYSS (SEQ 1D NO: 138)

BMS3h-203

EVQLLESGGGLYQPGGS)RL SCAASGF TFEDYYMGNVRQAPGK GLEWVS TTAHRGDI TYYADSVKGRF TTSRDNSKNTL
YLOFNSLRAEDTAVYYCAKRRRLSDYRFDYWGQGTLYTVSS (SEQ ID¥ NO: 139)

BMS3h-204

FVQLLESGGGLVQPGGSLRLSCAASGF TRGQFOMYIWVRQAPEKGLEWYSATSPAGTGTYVADSVKGRFTISRDMSKNTL
YLQMNSLRAEDTAVYYCAKAGDRSSE FOVRGOGTLYTVSS {SEQ ID NO: 148)

BMS3h-205

EVQLLESGGGIVOPGGSLRUSCAASGE TRKITEMTWYRQAPGKGE EWVS S 1SS YGRDTYYADSVKGRFTISRONSKNTL
YLQHNSLRAEDAAVYYCAKLNAALGFDYWGQGTLVTYSS (SEQ ID NO: 141)

BMS3h-206

EVOLLESGOGLVOPGSLRL SCAASGF TFGPYRNSHVAGAPGKGLEWVSCINAPG TRTYYADSVKGRIT TSRONSKNTI
YLQMNSLRAEDTAVYYCAQOMSSGVFDYWGQGTLYTYSS (SEQ ID NO: 142)

BMS3h-207

EVALLESGEELVQPGESLRLS CAASGFTFSNQDMTWYRQARGKGE EWYSSIBS SGOL TYYADS VKGRFTISRRNSKNTL
YLQMNSLRAEDTAVYYCAKYKSLARF DYWGQGTLYTYSS (SEQ TD NO: 143)

BMS3h-208

EVQLLESGGGLVQPGHSLRLSCAASGFTFPESDMKMVROAPGKGLEWVSS ISPNGHD T YADSVKGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCAKPAQVLFDYWGRGTLYTVSS (SEQ ID NO! 144)

BMS3h-209

EVQLLESGGGLVPGGSLRLSCAASGF TREQYVMGWVRRAPGKGLEWVS TIGTSGKYTYYADSVKGRFTISRONSKNTL
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L Y LOMHSTRAE DT AVYVCAQRRA L TRUHF IVWGQBTLVTYSS (38R0 I N0 148)

BMS3h-210

EVOLLESGEGLVYPGGSLRLSCARSGFTFGYEHMSIVROAPGKGLEWVSATTGDGDRTYYADSVKGRETISRDNSKNTL
YLQMMSLRAEDTAVYYCAKTVSWNGREDYWGQGTLVTVSS (SEQ ID NO: 146)

BMS3h-211

EVQLLESGGGLVQPGGS LRLSCAASGFTFAWYNMGWVRQAPGKGLEWYSRIAPSGIITYYADSVIKGRFTISRDNSKNTL.
YLQNMNSLRAEDTAVYYCAKGLRGK FDYWGIGTLYTVSS (SEQ ID NG 147)

BMS3h-212

EVQLLESGEGLVQPGGS LRLSCAASGF TRSNYEMRWVRQAPGKGLEWVS STSSAGTDTYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKQS LNFDYWGQGTLVTYSS. (SEQ ID NO: 148)

BMS3h-213

EVOQL LESGGELYQPGGS L RLSCVASGF TEDERPMTWVRQAPGKGLEWYS T IDPGGGATYYADSVKGRFTISRRNSKNTL.
YLQFNSLRAEDTAVYYCAKSNSMFOYWGQGTLVTVSS (SEQ ID NO: 149)

BMS3h-214

EVQLLESGRGLVQPGGSLRLSCAASGF TFS AYPKHWVROAPGKGLENVSS TASSGTTTYVADSVKGRF T ISRDNSKNTL
YLQFNSLRAEDTAVYYCAKE TRLHFPAQFDYWGQGTLYTVSS (SEQ ID NO: 150)

BMS3h-215

EYQL LESGGGLVQPGGSLRLSCAASGF TFADYAMGHVROAPGKGLEWVSRISPEGSRTYYADSVKGRF TISRONSKATL
YLOMNSLRAEDTAVYYCAKLRPYASKFDYWGQGTLVTVSS (SEQ ID NO: 151)

BMS3h-230

FVQILESGAGLVQPGGSLRLSCAASGF TFRPYDMGWYRQAPGKGE EWVS TISHQGNRTYYADSVRGRFTISRONSKNTL
YLQMNSLRAEDTAYYYCAKVSHHFDYWGQBTLVTVSS. {SEQ ID NO? 152)

BMS3h-231

EVQLLESGGGLYQPGGSLRLSCAASGE T FSAYNMWWARDAPGKGL EWVSHINS TGSRTYYADSYKGRF TTSRDNSKNTL
¥ LQMNSLRAEDTAVYYCAKNWHRGRFOYWGQETLYTVSS (SEQ ID NO: 153)

BMS3h-232

EVQLLESGGGLVQPGGSERLSCAASGFTEDRYRMGHWYRQAPGKGL EWVSTINRLGQS TYYADS VKGRF TISRDNSKNTL
YLQMNSLRAEDTAVYYCAKVKKHKFDYWGOGTLVTVSS. (SEQ ID NOY 154)

BMS3h-233

EVQLLESGGGLVYPGGSE RLSCAASGF TFAHYNMBHVRGAPGKGLEWVS T T TK TGERTYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKAGOFDFDYWGQGTLYIVSS. {SEQ ID: NO: 155)

BMS3h-234

EVQLLESGGGLVOPGGSLRLSCAASGFTFYPYSHMHWYRQAPGKGLEWVS TIDGSGMFTYYADSVKGRFTISRONSKNTL
YLOMNSLRAEDTAVYVCAEDSLKASFOYWGQGTLYTVSS (SEQ ID NO:i 158)

BMS3h-235

EVQLEESGGGLVQPCOSLRLSCAASGE TEPLYGMWWVRQAPGKGLEWYS YIGPYGHTTYYADSVKGRF TISRONSKNTL
YLQFNSLRAEDTAVYYCAKKRKKKFDYWGQETLYTVSS. (SEQ ID NO: 157)
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BMS3h-236

EVOLLESGGGLVOPGGSLRLSCAASGF TFPRYRMSWVRQAPGKGLEWYSSTTPYGAHTYYADSVKGRF TISRDNSICNTL
YLQMNSLRAEDTAVYYCAKYGKWY FDYWGQGETLYTVSS: (SEQ: ID MO 158)

BMS3h-237

EVQLLESGGGLYQPGGSL RLSCAASGF TENEYAMRWVROAPGK GLEWVS TIDRLGLHTYYADS VKGRFTISRDNSKNTL
YEOMNSLRAEDTAVYYCAKSGPF TFDYWGQGTLYTVSS (SEQ ID Mo: 159)

BMS3h-238

EVQLLESGGGLVQPGGSLRLSCAASGF TEERYNMRWVRQAPGIGL EWVSTIDRLGLATYYADSVKGRFTISRONSKNTL
YLOMNSLRAEDTAVYYCAKAGSWS FDYWGRGTLVTYSS: (SEQ ID NO: 16R)

BMS3h-239

EVQLLESGGGLYQPGGSLRLSCAASGFTEGIYDMKWVRQAPGKGL FWYSTISSSGTHTYYADSVKGRF TISRONSKNTL
YLOMUSLRAEDTAVYYCAKYPQPYPFDYWGQGTLYTVSS (SEQ ID NO: 161)

BMS3h-240

EVQLLESGGGLYQPGGSLRLSCAASGF T FUVYDMRWVRQAPGKGLEWYS TLSATGVHT YYADSVKGRF TISRDONSKNTL
YLOMNSLRAEDTAVYYCAKYPPAGRFDYWGQGTLVTVSS (SEQ ID MOt 162)

BMS3h-241

EVQLLESGGGLVQPGGSLRLSCAASGF TS TYDMIWVROAPGKGLEWVSATS PNGTGTYVADSVKGRF TISRONSKNTL
YLOMNSLRAEDTAVYYCAKPPQUNTEFDYRGQGTLYTYSS (SEQ ID HO: 163)

BMS3h-243

EVQLLESGGGLVQPGGSLRLSCAASGF TFEKEDMGIHYRQAPGKGL ENVSHIS PNGYATYYADSVKGRFTISRONSKNTL
YLOMNSLRAEDTAVYYCAKSWSSFDYWGQBTLYTVSS (SEQ ID NO: 1647

BMS3h-244

FVQLLESGGELYQPGGSLRLSCAASGFTFSATPHEWARQAPGKGL EWVS TISESGYS TYYADSVKGRF TISRONSKNTL
YLOMNSLRAEDTAVYYCAKUNSTTGFDYWGQGTLVTVSS {SEQ ID NO: 165)

BMS3h-245

EVQLLESGGGLVQPGGSLRLSCAASGF TENTVDMEWYRQAPGKGLEWYSSTSPNGWDTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAEAPHRAFDYWGQGTLVTVSS (SEQ ID NO: 166)

BMS3h-246

EVQLLESGGGLVGPGGSLRLSCAASGF TFEDK EMSWVRQARGKGL EWVSRIDALGDSTYYADSVKGRFTTSRONSKNTL
YLOMNSLRAEDTAVYYCAEGMVPRLKFDYWGQGTLVTVSS (SEQ ID NO: 167)

BMS3h-247

EVQLLESGEGLYVOPGESLRLSCAASGE TFSDHSMMUVROAPGK GLEWVSDIEPHGYHTYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCANPTFDYWGQGTLVTVSS (SEQ ID. NO: 168)

BMS3h-248

BVOLLESGGGLVQPGGSE RLSCAASGF TRSPHTMHIVRQAREKGL ENVSGTIGPDG TTTYYADSYKGRFTISRONSKNTL
YEQMMSLRAEDTAVYYCARRSVSHDRGWTEDYWSQGTLVTVSS (SEQ ID NG 169)

BMS3h-249
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EVQLLESGGGLYQPGGSLRLSCAASGFTFYASDMKIWRQAPGKGL EWVSSTSPNGWDTYYADSVKGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCAKADYTYHSFDYWGQGTLYTYSS (SEQ IR RO 178)

BMS3h-250

EVOLLESGGGLVQPGGSLRLSCAASGFTFAHYNMRINVRQAPGK BL EWVS T TKTGFRTYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKAGQFDFDYWGOGTLVIVSS (SEQ ID NO: 171)

BMS3h-251

EVQLLESGGG) VQPGGSLRLSCAASGRT FSHYHMGWARQAPGKGL EWVSY TGPRGISTYYADSYKGRF TISRONSKNTL
YLOMNSLRAEDTAVYYCAKSPSRHRFDYWGQGTLVTVSS (SEQ ID NO: 172)

BMS3h-252

EVOLLESGOGLVOPGGSLRLSCAASGT T ENEYAMRLIVRGAPGKGL EWVS TIDRLGLHTYVADS VKGRI TISRONSKNT.
YEGMNSLRAEDTAYYYCAKSGPFTFDYWGQGTLVTVSS (SEQ ID NO: 173)

BMS3h-253

EVQLLESGGGLVQPGGESLRLSCAASGF TEGNYSMKIWARQAPGK GL EWVS TT TPDGWY TYYADSVKGRFTISRDNSKNTL:
YLQMUSLRAEDTAVYYCAKYGDAVWGWI GGFDYWGQGRTLYTVSS (SEQ ID NO: 174)

BMS3h-254

EVQLL ESGGGLYQPGGSLRLSCAASGF TFGDYGMKUVRQAPGK GLEWVSALTONGDF TYVADSYKGRFTISRPNSKNTL
YLQMNSLRAEDTAYYYCAKSLYKFBYWSQGTLVTVSS (SEQ ID NO: 175)

BMS3h-255

EVQLL ESGGGLVQPGEGSLRLSCAGSGF TEPTYKMGUVRQAPGK GLEWVSFTDYWGWRTYYADSVKGRF TISRDNSKNTL
YLQMNSLRAEDTAVYYCAKSPYSWTHDSPHFDYHGQGTLYTVSS (SEQ ID NO: 176)

BMS3h-256

EBVQLLESGGGLVOPGESLRLSCAASGF TFRPYTHCWARGAPGKGL ENVSC TS DAGS FTYYATSVKGRFTTSRDNSKNTL
YLQMNSLRAEDTAVYYCAKRNSSFOVHGQGTLVIVSS (SEQ ID NO: 177)

BMS3h-257

EYQLLESGGGLYQPGGSLRLSCAASGFTFONYQMAWVROAPGKGLEWVST ISGTGKNTYYADSYKGRF TISRONSKNTL
Y1LQNMNSLRAEDTAVYYCAKTPONYFSVRRFDYWGQGTLVTVSS (SEQ ID NO: 178)

BMS3h-258

EVQLLESGGGLVQPGGSLRLSCAASGE TFGAYTMGKVRQAPGHK GLEWYSK ISTSGGRTYYADSVKGRFTISHDNSKNTL
YLQMMSLRAEDTAVYYCAK PLMWWAF DVWGQGTLVTVSS (SEQ ID HO; 179)

BMS3h-272

EVQLLESGGGLVQPGESLRLSCAASGFTENAYPM TWVRQAPGKGLEWYSRIDGYGRHTYYADSVKGRFTISRDNSKNTL
YLOMNS LRAEDTAVYYCAKGIIPNEDYWGQGTLVTYSS (SEQ IR NOY 1883

BMS3h-273

EVOLLESGGG VQPGGSLALS CAASGE TRGAVDHTHVRGAPGK GLEWNSATSPS GSATYYADSVIGRFTISRONSKNTL
VLQHHSLRAEDTAVYVCAKGRYPDL GFOYUGGGTLYTYSS (SEQ ID NO: 181)

BMS3h-274

EVQLLESGGG LVQPGGSERLSCARSEF TEDS YAMGWARQAPGKGL EWVSATGAKGL STYYADSVKGRETTSRONSIKNTL
YLQMNSLRAEDTAVYYCAKAARGKFOYWGQGTLYTYSS (SEQ ID NO; 182)
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BMS3h-275

EVQLL ESGAGLYQPGGSLRLSCAASGFTF TRYOMGWYRQAPGKGLEWVSVINVWGSSTYYADSVKGRFFISRONSKNTL
Y1QMNSLRAEDTAYYYCAKMSGKFAYWGQGTLVTVSS. (SEQ IO NO: 183}

BMS3h-276

EVQLL ESGAGLYQPGGSLRLSCAASGF TFGNYSMMIVRQAPGKGLEWYSTITPAGTSTYYADSVKGRFTISRENSKNTL
YLQMNSLRAEDTAVYYCAKPSTRLFDYWGRGTLYTVSS (SEQ ID NO: 184)

BMS3h-279

EVQLLESGGGLYQPGGESLRLSCAASGE TRGAYDMGIVRQAPGK G EUVSWISPNGYDTYVADSVKGRFTYSRDNSKNTL
YLOMNSLRAEDTAVYYCAKGGVKFDYWGQGTLYTVSS (SEQ IR NO: 185)

BMS3h-282

EVGLLESGEG] VQPGGSLRLSCAASGF TFYHYEMAKYRQAPGKGL ENYSTIQADGEQTYYANSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKASYALVYPPEEFDYWGOGTLVTVSS (SEQ ID NO! 186)

BMS3h-287

EVOLLESGGELVQPGESLRLSCAASGFTFTNYRMSHVRQAPGKGL EWVSATDDLGYS TYYADSVKGRF TISRDNSKNTL
YLQMNSLRAEDTAVYYCAKWRLKNSQPTOFDYWGOGTLVTVSS: (SEQ ID NO: 187)

BMS3h-292

EVQLLESGGEL VQPGGSLRLS CAASGFTFDQAHMMWYROAPGKGLEWVSF INPSGYYTYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKPSLSPSSFDYWGGTLVTVSS {SEQ ID NO: 183)

BMS3h-293

EVQLL ESGOGLVIPGGSLRLS CAASGFTFETGOMGHARQAPGK GL EWVSNIDGSGTY TYYADSVKGRFTTSRONSKNTL
YLOMNSLRAEDTAVYYCAKS TONYRFDYWGQGTLYTYSS (SEQ ID NO: 18%)

BMS3h-296

EVQLLESGEGLYQPGGSLALSCAASGFTFGAYPMYWVROAPGH GLEWYSS THKDGRT TYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKQGTPVUGFOYWGQGTLYTVSS (SEQ ID NO: 198)

BMS3h-297

EVQLLESGGELYQPGESLRLSCAASGF TFPDEGMTHVRUAPGKGLEWVSTIE TGGTY TYYADSVKGRFTISRDONSKNTL
YLQMNSLRAEDTAVYYCAKMDGSGTWOTFDYWGQATLYTYSS (SEQ ID NO: 191)

BMS3h-298

EVQLLESGGGLYQPGGSLRLSCAASGE TFDSLGMGWARQAPGKGLEWYSYIRAEGAY TYYADSVKGRFTISRDNSKNTL
YLONMNSLRAEDTAVYYCAKYLADSDYWGQGTLYTVSS (SEQ ID MO 192)

BMS3h-299

EVQLLESGGELVQPGGSIRISCAASGF TESESYMEWVRQAPGKGLEWYSGIDHIGGGTYYADSVKGRFTISRONSKNTL
YELQMNS LRAEDTAVYYCAKDBGRGGSMFDYWGQGTLVTYSS (SEQ ID NO: 133)

BMS3h-300

EVQLLESGEGLYQPGGSLRLSCAASGF TFSGGYMNWYRQAPGKGL EWVSSIGASGAY TYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKTGGRLDYWGQGTLYTVSS (SEQ ID NO: 154)
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BMS3h-381

EVQLLESGGGLYQPGGSLRL SCAASGF TFDEGHMGHVRQAPGKDL EWVSYIGS LGLHTYYADSVKGRF TISRDNSKNTL
YLQMNSLRAEDTAVYYCAKREFSNGGFDYWGQETLYTVSS (SEQ ID MO: 195)

BMS3h-302

EVQLLESGGGLVQPGGSLRLSCAASGE TFK TS PMYWVRQAPGKGLEWVSS IDRTGGHTYYADSVKGRE TISRDNSKNTL
YLQMNS LRAEDTAVYYCAKQAL LTDAKRFDYWGQGTLYEVSS (SEQ I NO: “196)

BMS3h-303

EVQLLESGGALVQPGGSLRLSCAASGF TFDGROMVWVRQAPGKGL FWYSATSPSGLOTYYADSYKGRFTISRONSKNTL
YLOMNSLRAEDTAVYYCAERPQULVTNFOYWGQGTLVTUSS (SEQ TD NO: 197)

BMS3h-304

EVQLLESGGELVQPGGSLRLSCARSGF TFGNDPMSWYRQAPEKGLEWVSGIGREGDSTYYADSVRGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKDSMRHQPFDYWGQGTLYTYSS (SEQ ID NO: 198)

BMS3h-305

FVQLLESGGGLYQPGGSLRLSCAASGFTFDETYMKWVRQAPGKGLEWYSATGASGADTYYADSVKGRF TISRONSKNTL
Y1.QMNS LRAEDTAVYYCAKF THLNGRFEYWGQGTLVTYSS. (SEQ ID NO: 199)

BMS3h-306

EVQLLESGGELVQPGGSLRLSCAASG FTFGGWPMGWYRQAPGKGL EWYSGIDIDGAPTYYADSVKGRF TISRONSKNTL
YLQMNS LRAEDTAVYYCAKEEAGSWS FOYWGQGTLYTYSS (SEQ ID NO: 20@)

BMS3h-307

FYQi | ESGEGLVQPGGSLRLSCAASGE TFSDQAMWHARQAPGKGL EWVSF TUGDGGFTYYADS VKGRF TISRDNSKNTL
YILOMNSLRAEDTAVYYCAKPSKPEDYWGCGTLVTVSS (SEQ ID NO: .281)

BMS3h-308

EVQLLESGEELYQPGGSL RLSCAASGF TRE TRQMGWARQAPGK GL EWYSNIDGSGTYTYYADSVKGRF TISADNSKNTL
YLOMNSLRAEDTAVYVCAKAVRNFAFDYWGQGTLYTVES {SEQ ID NO: 202)

BMS3h-309

EVQLLESGGGLVQPGGSLRLSCAASHT TFSGROMSWVRQAPGKGL EWVSATS PHGTHTYYADSVKGRE TISRDNSKNTL
YLQMNSLRAEDTAVYYCAKGIRGWIGHDTQPFDYWGQGTLVTVSS (SEQ ID NO: 203)

BMS3h-310

EVQLLESGEGLYQPGGSLRLSCAASGFTRESKBMLWYRQAPGKGL EWVSSTSSDGTHT YYADSVKGRF TISRENSKNTL
YLQMNSLRAEDTAVYYCAQE LGGSWQFDYWGQGTLYTYSS (SEQ ID NO: 284)

BMS3h-311

EVQLLESGGELVQRGESLRLSCAASGFTFADRDMYWVRQAPGKGLEWVSGIGASGTSTYYADSVIGRFTTSRONSKNTL
YLOMNSLRAEDABYYYCAKGGTGPTDLWDFDYWGQGTLVTVSS  (SEQ TD NO: 205)

BMS3h-312

EVQLLESGGELVQPESSLRLSCAAS AR TFDDBKHIE KVRQAPGKGLENVESTSVSCLITYYADSVKGRFTISRDNSKNTL
VLOMNSLRAEDTAVYYCAKEEAGSWSFOVHGOGTLVTVSS (SEQ 10 N0: 266)

BMS3h-313
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EVQLLESGGGLVQPGGSLRLECAASGFTFGQERMTWVRQAPGKGLEWVSDISASGGTTYYADSYKGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCAKEEAGSWSFDYWGQGTLVTVSS (SEQ ID NOT 287)

BMS3h-37-1

EVLLESGGGLVQPGGSLRLSCAASGF TREWYEMQWVRQAPGKGLEWYSATSGDGYRTYYADSVKERFTISRINSMNTL
YLQMNSIRAEDTAVYVCAKELGYFDYRGRGTLYTVSS (SEQ ID NO: 208)

BMS3h-37-2

EVOL LESGGGLVQPGGSLRLSCAASGFTFEWYEMQWYRRAPGK GL EWVSATSGDGYRTYYADS VKGRI TISRONSKNTL
YLQMNSLRAEDTAVYYCAKELGYFDYWGRGTLVTVSS (SEQ IR NO: 269)

BMS3h-37-3

EVOLLESGGGLYQPGGSI RI.SCAASGF TREWYEMQWVRRAPGKGE EWVSATSGIGYRTYYADSVKGRFT ISKDNSKNTI
YLOMNSLRAEDTAVYYCAKELGYFDYRVQGTLYTVSS (SEQ ID NO: 21@)

BMS3h-37-4

EVOLEESGEGLVOPGGSLRLSCAASGF TFEWYEMQWYRKAPGKGL EWYSATSGDGYRTYYADSVKGRFTISRONSKNTL
YLOMNSLRAEDTAVYYCAKELGYFDYWGRGTLYTYSS (SEQ ID NO: 21%)

BMS3h-37-5

EVQLLESGEGLVQPGGSLRLSCAASGF TFEWYEMQWVRQAPGHGLEWISATSGDGYRTYYADSVKGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCAKELGYFDYRVQGTLYTVSS (SEQ ID NO: 212)

BMS3h-37-6

EVQLLESGGGLYORGGSLRLSCAASGF T FEWVEMQUYRRAPGKGL EWVSATSGIGYRTVYADSVKGRFTISRDNSENTL
YLQMNSLRAEDTAVYYCAKELGYFDYWGRGTLVTYSS (SEQ ID NO: 213)

BMS3h-37-7

EVOLLETGEGLYQPGGSLRLSCAASGF TFEWYEMGIWVRRAPGKGLEWVSATSGDGYR TYYADSVKGRF TISRDNSKNTL.
Y1.QMDSLRAEDTAVVYCAKE LGY FDYMGRGTLYTVTS (SEQ ID NOT 214)

BMS3h-37-8

EVQLLESGEGLVQPGGSLRLSCAASGF TFEWYEMQWYRQAPGKGLEWVSATSGDGYRTYYADSVKGRFTISRDHSKNTL
YLQMNSLRAEDTAVYYCAKELGYFHYWGRGTLYTVSS (SEQ ID NO: 215)

BMS3h-37-9

EVQLLESGGGLVQPGGSLRLSCVASGF TFEWYEMQWYRQAPGNGLEWT SALSGDGYRTYYADSYKGRF TISRONSKN L
YLQMNSLRAEDTAYYYCAKELGYFDYWGRGTLYTVSS. (SEQ ID NO: 216)

BMS3h-37-10

EVOLLESGGGLVYPGGSLRLSCAASGR TEEWYEMQWVRRAPGHGL EWVSAT SEDGY RTYYADSVIGRF TISRDNSKNTL
YLLMNSLRALDTAVYYCAKELGYFDYHGRGTLYTVSS (SEQ ID NO: 217)

BMS3h-37-11

EVQLLESGGGLYQPGGSLRLSCAASGFTFEWYEMQUVRKAPGKGLEWVSATSGDGYRTYYADSVKGRFTISRONSKNTL
YEQMNS LRAEDTAVYYCAKELGYFDYRGRGTLYTVES (SEQ ID NO: 218)

BMS3h-37-12

EVQLLESGGGLYQPGGSMRLSCAASGFTFEIWYEMQWVRRAPGKGLEWVSAISGRGYRTYYADSVKGR FTISRDNSKKTL.
YLOMNSLEAENTAVYYCAKFLGYFDYRGRGTIVTVSS (SFO TR NO: 2193
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BMS3h-37-201

EVQLE ESGGGLVQPGGSLRLSCAASGETFEWYEMQWVRRAPGKG L EWYSMISGDGYRTYYADSVKGRF TTSRDONSKNTL
YLQUNSLRAEDTAVYYCAKELGYFDYWGRGTLYTYSS (SEQ ID MOU 228)

BMS3h-37-202

EVQLLESGAGLVQPGESLRLSCAASGETFEWYEMQWVRRAPGKG L EWVSATSGDEWRTYYADSVICGRETTSRDNSKNTL
YLQMNS] RAEDTAVYYCAKELGYEDYWGRGTLVTYSS (SEQ ID NO: 221)

BMS3h-37-203

EVQLLESGGELVQPGGSLRLSCAASGF TFGWYEMQWVRRAPGKGLEWYSATISGDGYRTYYADSYIKGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCAKELLYFDYWGRGTLVTVSS {SEQ ID NO: 223)

BMS3h-37-204

EVQLLESGGGLVQPGGSLRLSCAASERTFEWYEMQWVRRAPGKGLELVSATSGDGYRTYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKELGF FDYWGRGTLYTVSS (SEQ I0 NO: 223)

BMS3h-37-205

EVQLL ESGGGLVOPGGSLRLSCAASGF TFEWYEMQWYRRAPGKGLENVSATSGDGYRTY YADSVKGRF TISRDASKNTL
YLQMNSLRAEDTAVYYCAKELEYFDYWGRGTLVTVSS (SEQ ID NO: 224)

BMS3h-37-206

EVQLLESGGGLVQPGGESLRLECAASGFTFEWYEMQWYRRAPGKGLEWVSATSGDGYRT YYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKGLEYFDYWGRGTLYTYSS (SEQ ID NO: 225)

BMS3h-37-207

EVQLLESGGGLVQPGGS LRLSCAASGF TFENYEMQWVRRAPGKGLEWVSATSGDGYRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKELAFFDYWGRGTLYTVSS (SEQ ID NO: 226)

BMS3h-37-208

EVQLLESGGGLVQPGGS LRLSCAASGF TFEWYEMOWVRRAPGKG] FWVSATSGDGYRT YYADSVKGRF TISRENSKNTL
YLQMNSLRAEDTAVYYCAKELLYFDYWGRGTLVTYSS (SEQ ID NO: 227}

BMS3h-37-209

EVQLLESGGGLVQPGGSIRL SCAASGRTFEWYEMOWYRRAPGKGL EWVSATSGDGYRTYYADSYKGRET TSRONSKNTL
VLOMNSLRAEDTAVYYCAKELEFFDYWGRGTLVTVSS (SEQ ID NO: 228)

BMS3h-37-210

EVOLLESGGELVOPGGSLRL SCAASGR TEEWYEMOHVRRAPGKGLEWVSATSGDGYRTYYADSVIGRF TTSRONSKNTL
YLQMNSLRAEDTAVYYCAKELQF FDYWGRGTLVTVSS (SEQ 1D NO: 229)

BMS3h-37-211

EVQLLESGGALVQPGGSLRI SCAASGHTFEWYEVQHVRRAPGKGLEWVSATSGDGYRTYYADSVKGRF TTSRDNSKNTL
YLQMNSLRAEDTAVYYCAKELLFFDYWGRGTLVTVSS (SEQ ID NO: 238)

BMS3h-37-212

EVQLLESGGGL VRPGGSLRL SCAASEFTFEWYEMQWVRRAPGKGLEWVSATSGDGYRTYYADSVKGRF TISRONSKNTL
YLOMNSLRAEDTAVYYCAKELEFFOYWGRGTLYTVSS (SEQ ID NO: 231)
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BMS3h-37-213

EVQLEESGGGLVQPGES LRLSCAASGFTFEWYEMQWYRRAPGK GLEWVSATSGOGYRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKELLFFOYRGRETLVTVSS (SEQ ID NO: 232)

BMS3h-37-214

EVQLLESGGGLVQPGGSLRLSCAASGFIFEWYEMQWYRRAPGKGLEWVSATSGDGYRTYYADSVKGRF TISRDNSKNTL
YLQMMSLRAEDTAVYYCAKNLEYFOYWGRGTLYTYSS (SEQ ID NO: 233)

BMS3h-37-215

EVRLLESGGG L VQPGGSL RLSCAASEFTFEWYEMQWVRRAPGKGLEWVSATSGOGYRTYVADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKELQFFDYWGRGTLVTVSS (SEQ ID NO: 234)

BMS3h-38-1

EVQLLASGERLYQPEGESL RLSCAASGFTFEE EEMIWVRQAPGKGL EWVSATSGSGGS TYYADSVKGRFTISRONSKNTL
YLOMNSLRAEDTAVYYCSKEPFRFDYWGQGTLYTVSS (SEQ ID NO: 235%

BMS3h-38-2

EVQLLASGGGLVQPGGSLRI SCAASGFTFEEEEMTWVRQAPGKGLEWYSATSGSGGS TYYADSVKGRFTISRINSKNTL
YLQMNSLRAEDTAVYYCGKEPERYDYWGQETLVTVSS (SEQ ID NO: 236)

BMS3h-38-3

EVGLLASGE6LVOPGESLRL SCAASGF TREEEEMTWVRQARGKGL EWTSATSGSGGSTYYADSVKGRF TTSRONSKNTL
YLQMNSLRAEDTAVYYCGKEPFRFDYHGQGTLYTYSS (SEQ 1D Na: 237)

BMS3h-38-4

EVQLLDPGGGLYQPGGSERLSCAASGFTRGKEEMIWVROAPGKGLEWVSSTSGSGGSTYYADSYKGRFTISRDNSRNTL
YLQMNS LRAEDTAYYYCGKEPFRFOYWGQGTLYTYSS (SEQ ID NO: 238)

BMS3h-38-5

EVQLLGSGGRLVQPGESL RLSCAASGF TFEEEEMIKVRQAPGKGL EWVSATSGSGGSTYYADSVKGRFTISRDNSKNTL
YLQMMSLRAEDTAVYYCGKEPFRFDYWGQGTLYTVSS (SEQ ID NO: 239)

BMS3h-38-6

EVQLLEPGGELVQPGESLRLSCAASGFTFE EEEFMIWYRQAPGKGLEWYSATSGSGGSTYVADSYKGRFTISRDNSKNTL
YLLMMSLRAEDTAVYYCSKEPFRFDYWGQGALYTVSS (SEQ ID NO: 24@)

BMS3h-38-7

EVQLLDPGGGLVQPGGSLRESCAASGF TFGREEMTWVRQAPGKG L EWYSS TSGSEGS TYYADSVKGRFTISRINSKNTI
YLOMNSLRAEDTAVYYCAKEPLRFDYWGQGTLVTVSS (SEQ ID NO: 241)

BMS3h-38-8

EVOLLESGGGLYQPGGSLRI SCAASGFTFEEEEMIWVROAPGKGL FHTSATSGSGESTYYADSYKGRITIHRONSKNTL
YLQMNSLRAEDTAVYYCSKEPFRFOYRGLGTLYTVYSS (SEQ ID MO: 242)

BMS3h-38-9

EVQ! LDPGGEGLYQPEGSLRLSCAASGF TFGKEEMIWVROAPGKGLEWYSSTSE5GGS TYVADSVKGRFTISRDNSRNTL
YLOMMSLRAEDTAVYYCAKEPLRFDYWGQGTLVTYSS (SEQ ID NO: .243)

RMS3h-38-10
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E\/a;i‘D;éG&;I;VQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWISAISGSGGSTVYADSVKGRFTTSRDNSKNTL
YLQMNSIRAEDTAVYYCAKEPFRFDYNGQGTLYTYSS (SEQ ID NO: 244)

BMS3h-38-11

EVQLLDPGEGLYQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLEWISAISGSGES TYYADSVKGRE | LSRONSNNTL
YLQMNSLRAEDTAVYYCGREPFREDYWGRATLVTVSS (SEQ ID NO: 245)

BMS3h-38-12

EVRLLESGEGLVQPGGSLRLSCAASGFTFEE EEMIWVRQAPGKGLEWVSALSGSGRSTYYADS VKGRFTISRDNSKNTL
YEQMNSLRAEDTAVYYCGKEPFREDYWGQGTLYTVSS «{SEQ ID NO: 246)

BMS3h-38-13

EVQQLESEGGLYQPGGSLRLSCAASGF TFEEEEMIWVROAPGRGL EWVSATSGESGES TY YADSYKGRF T LSRONSKNTL
YLQMNSLRAEDTAVYYCGKEPFRFDYWGOGTLVTYSS (SEQ ID NO: 247)

BMS3h-38-201

EVQLLASGGGLVQPGGSE R SCAASGF TREEEEMIWVROAPGKGLEWVSATSGSGESTYYADSVKGRF T TSRONSKNTL.
YLOMNS LRAEDTAVYYCGKEPFYYDYWGQGTLVTVSS (SEQ ID NO: 248)

BMS3h-38-202

EVQLLASGEGLVQPGESLRLSCAASGE TFEEEEMIWVRQAPGKGL FWYSATSGSGESTYYADSVKGRET ISRDNSKNTL
YLOMNS LRAEDTAVYYCGKEPFYFDYNGQBTLYTVSS (SEQ ID NO: 249)

BMS3h-38-203

EVQLLASGEGLVQPGGSLRLSCAASGFTFEEKEMIWVRQAPGKGLEWVSATSGSGGS TYYADSVKGRETISRDNSKNTL
YLQMNSLRAEDTAVYYCGKEPEFYDYWGQGTLYTVSS {SEQ ID NO: 250)

BMS3h-38-204

EVQL LASGEELVQPGGSLRLS CARSGF TFPQEEMIWVRQAPGK GLEWVSATISGSGGS TY YADSVKGRF T ISRDNSKNTL
VLOMNSLRAEDTAVYYCGKEPFRYDYWGQGTLYTYSS {SEQ TD NO: 251)

BMS3h-38-205

EVOLLASGEGLVOPGGSLRL SCAASGFT FFAAEMTHVROAPGKGLEWVSATSGSGGSTYYAISVKGRETTSRDNSKNTL
YLOHNS LRAEDTAVYYCGKEPFRYDYWGQGTLVTYSS (SEQ TD NO: 252)

BMS3h-38-206

EVQLLASGGGELYQPGESLRE SCAASGF T EE EEMTHVRQAPGKGLEWVSATSRPGTS TY¥ADSVKGRF TISRDNSKNTL
YEQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS ((SEQ ID NO: 253)

BMS3h-38-207

EVQLLASGEGLVQPGGSLRESCAASGFTFEEEEMIWVRQAPGKGLEWVSATSRMGESTYYADSVKGRFTISRDNSKNTL
YEQMNSLRAFBTAVYYCGKEPFRYDYWGQGTLYTYSS (SEQ ID NO3 254)

BMS3h-38-208

EVQLLASGEELVOPGGSLRLSCAASGF TFEE EEMIWVRQAPGKGLEWVSATSRWGHS TYYADSVKGR FTISRINSKNTL
YLOMNSLRAEDTAVYYCGKCPFRYDYWGQGTLVTUSS (SEQ ID NO: 255)

BMS3h-38-209

EVQLLASGEGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGL EWVSATSRLOWS TYVADSVRGRFTISRDNSKNTL
can
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BMS3h-38-210

FYOLLASGEGLVQPGGSLRLSCAASGFTFEE EEMIWVRQAPGKGL EWVSATSRWGAS TYYADS VKGRFTISRDNSKNTL
YEQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ D NOY 257)

BMS3h-38-211

EVQLLASGGGLYOPGGSLRLSCAASGFTFEEEEMIWVROAPGKGLEWVSATSRQGGSTYYADSVKGRFTISRDNSKNTL
YEQMNSLRAEDTAVYYCBKEPERYDYWGRGTLYTVSS (SEQ IR NO: 258)

BMS3h-38-212

EVQLLASGGGLVQPGGSERLSCAASGFTFEEEEN TWVRQAPEKGLEWVSATSVSGHSTYYADSVKGRFTISRDNSKNTL *

YEQMNSLRAEDTAVYYCGKEPFRYDYWGOSTLYTVSS (SEQ 1D NO: 259)

BMS3h-38-213

EVQLLASGGGLVQPGGSLRLSCAASGF TFEEEEMTWVRQAPGKGLEWVSATSRUGHS TYYADS VKGRF TISRDNSKATL
VLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLYTVSS (SEQ ID NO: 268}

BMS3h-38-214

EVQLLASGGGLVQPGGSLRLSCAASGF TFEEEEMINVRQAPGKGLEWVSATSRNGLS TYYADSVKGR FTISRDNSKNTL
YLOMNS{ RAEDTAVYYCGKEPFRYDVIGQGTEVTVSS (SEQ ID NG: 261)

BMS3h-38-215

EVQLLASGGGLVQPGGSL RLSCAASGFT FEEEEMIWVRQAPGKGLEWVSALSGLGUS TYYADSVKGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLYTYSS (SEQ ID NO: 262)

BMS3h-38-216

EVOLLASGGGLVQPGGSLRLSCAASGF TFEE EEMIWVRQAPGKGLEWVSATSALGWS TYYALSYKGR T ISRDNSKNTL
YLOMNSLRAEDTAVYYCGKEPFRYDYWGQGTLYTVSS (SEQ ID ND: 263)

BMS3h-38-217

EVQLLASGEGLVQPGGESLALSCAASGFTFEEEEMTWVRQAPGKGLEWVSATSRRGYSTYYANSVKGRF TLSRDNSKNTL
YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 264)

BMS3h-38-218

EVQLLASGGGLYQPGGSLRLSCAASGETFEEEEMIWVRQAPGKGL EWVSATSRHGWS TYYADSVKGRFTTSRDNSKNTL
YLGMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 265)

BMS3h-38-219

EVOLEASGGGLYQPGESLRL SCAASEF TFEEEEMIWVROAPGKGL EWVSSISRSGGS TYYADSVKGRFTISRDNSKNTL:
YLQMNSL.RAEDTAVYYCGKEPFRYDYWGUGTLVTVSS (SEQ ID NO: 266)

BMS3h-38-220

EVQLLASGGOLYQPGGS LRLSCAASGF TFEEEEMIWYRQAPGKGL EWVSATSRIGNS TYYAUSVKGRFTISRONEKNTL
YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLYTYSS (SEQ ID NO: 267)

BMS3h-38-221

EVQLLASGGELYQPGGSLRLSCAASGFTFEE EEMIWVRQAPGKEL EWYSATSGHGHS TYYADSYKGRF TISRDNSKNTL
YLQMNSLRAEDTAVYYCGKEPFRYDYWGQETLVYTYSS (SEQ ID NO: 268)




DK/EP 2699601 T3

Anti-Human CD40 Variable Domain Amino Acid Sequences

BMS3h-38-222

EVQLLASGGELYIPGGSLRLSCAASGFTFEEEEMTWYRQAPGKGL EWVSATSRWGES TYYADS VKGR TISRDNSKNTL
YLOMNSLRAED TAVYYCGREPFRYDYWGOGTLYTVYSS (SEQ ID MOt 269)

BMS3h-38-223

EVQLLASGG6LVQPGGSERLSCAASGFTFEEEEMIHVRQAPGKGL EVSAISGSGGSTYYADS VKGRF TISRDNSKNTL
YLOMNSLRAEDTAVYYCGKEPFMYDYWGQGTLYTVSS (SEQ ID MOt 278)

BMS3h-38-224

EVQLEASGGELVOPGESLRLSCAASGF TFEEEEMIWVRQAPGKGL EWVSAISGSGESTYYADSVKGRE T TSRDNSKNTL
YLOMNSLRAEDTAVYYCGKEPFPYDYWGQGTLYTVSS (SEQ ID NOu 271)

BMS3h-38-225

EVQLEASGGGLVQPGGSLALSCAASGH TFEEEEMTUWVROAPGK GLEWVSATSGSGAGTYYADS VKGRETISRDNSKNTL
YEQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS  (SEQ ID NO: 272)

BMS3h-38-226

EVQLLASGGGLVQPGGSLRLSCAASGF TFEEEEMIWYRQAPGKGLEWYSATISGSGES TYYADSVKGRF TISRDNSKNTL
YLQMNSLRAEDTAVYYCGKEPLYYDYWGQGTLYTVSS (SEQ ID NO: 273)

BMS3h-38-227

EVQLLASGGGELYQPGGSLRLSCARSGFTFEEEEMIMYRIAPGKGL EWWSATSGSGESTYYADSVKGRF TISRDNSKNTL
YLOMNS LRAEDT AVYYCGKEPMYYDYWGQGTLYTVSS {SFQ TD NO: 274)

BMS3h-38-228

EVQLLASGGGELVQPGESLRLSCAASGFTFEEEEMINVRQAPGKGL EWVSATSRNGFSTYYADSVKGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCGKEPERYDYWGQGTLYTVSS (SEQ ID NO: 275)

BMS3h-38-229

EVQLLASGEGLVQPGGSLRLSCAASGFTFEEEEMTHYRQAPGK GL EWVEATSRTGGSTYYADS VKGRE T ISKDNSKNTL
YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLYTVSS (SFEQ ID NO: 276)

BMS3h-38-230

EVQLLASGGGLVQPGGSLRLSCANSGFTFEEEEMIWVROAPGKGL EWVSATSREGGSTYYADSVKGRF TTSRDNSKNTL
¥1.QMNSLRAED TAVYYCGKEPFRYDYWGQETLYTVSS (SEQ ID NO: 277)

BMS3h-38-231

EVQLLASGGGLYQPGASLRLSCAASGFPFEEEEM TWYRGAPGKGL EWVSATSRQGHSTY YADSVKGRF TISRONSKNTL
YLOMNSLRAEDTAVYYCGKEPFRYDYWGQETLVTVSS (SEQ ID NO: 278)

BMS3h-38-232

EVJLLASGEGLYQPGHSLRLSCAASGFTFEEEEMTHYRDAPGKGL ENVSATSRGGGS TYVADS VKGERF TISKDNSKNTL
YLOMNS LRAEDTAVYYCGKEPERYDYWGQETLVTVSS (SEQ ID MOy 279)

BMS3h-38-233

EVQLLASGGGLYQPGGSLRLSCAASGR TFEEEEMTWVRQAPGKGL EWVSATSRTGYSTYVADSVKGRF TISRDNSKNTL
YLQMNS LRAEDTAVYYCGKEPFRYDYWGOGTLVTVSS {SEQ ID NO: 288)

BMS3h-38-234
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EVQLLASGEGLVQPGGS LRLSCAASGETFEE EEMIWVROAPGKGLEWYSATSRNGRS TYYADSVKGRF TISRONSKNTL.
YLQFNSLRAEDTAVYYCGKEPFRYDYWGOGTLYTVSS (SEQ ID NO: 2B1)

BMS3h-38-235

FVQLLASGGGLVQPGGSLRLSCAASGF TPEEEEMIWVRQAPGKGL EWVSATSRNGYS TYYARSVKGRF TISRONSKNTL
YLOMNSLRARDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID Ne: 282)

BMS3h-38-236

EVQLLASGGGLVOPGGS LRESCAASGR TFE EEEMIWVRQARGKGL EWYSATSRKGSSTYYADSVKGRE TISRDNSKNTL
YLQMMSLRAEDTAVYYCGKEPFRYDYHGQGTLVTVSS (SEQ ID NO: 283)

BMS3h-38-237

EVQLLASGGGLVGPGGSLRLSCAASGF TREEEEMIWVRQAPGK GL EWVSALSRGGWS TYYADSVKGRF TISRDNSKNTL
YLQMNSLRAEDTAVYYCGKEPFRYDYWGRGTLYTVSS (SEQ ID NO: 284)

BMS3h-38-238

EVQLLASGEGLVQPGES LRLSCAASGITEE EEEMINVRQAPGK GLERVSALSRSGYS TYYADSVKGRE TISRDNSKNTL
VLOMNSLRAEDTAVYYCGKEPFRYDYHGQETLYTVSS (SEQ 1D NO% 285)

BMS3h-38-239

EVQLLASGGGLVQPGGSLRLSCAASGFTFEEEEMIWVRQAPGKGLENVSAISRNGMSWYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 788)

BMS3h-38-240

EVQLLESGGGLVQPGESLRLSCAASGETFEEEEMTWYRGAPGKGL EWVSALSRNGYSTYYADSVKGRFTISRDNSKNTL
YEQMNSLRAEDTAVYYCGKEPFRYDYWGQGTLVTVSS (SEQ ID NO: 287)

BMS3h-41-1

EVQLLESGEGLVQPGGSLRLSCAASGFTFTEHEN IWYRQAPGKGLENVS ST SGNGANTYYADSYKGRF TISRONSKNTL
YLQMNSLRPEDTAVYYCAKEPLEFDYWGQGTLVTVSS (SEQ ID NOt 288)

BMS3h-41-2

EVQLLESGEGLYQPGGSLRE SCAASGS TFTEYEMIWVRQAPGKGLEWISSTSGNGANTYYADSVKGRF TISRDNSKNTL
YLOMNSLRAEDTAVYFCAKEPLRFDYRGQGTLVTVSS (SEQ 1D NO; 289)

BMS3h-41-3

EVQLLEPGGGLVQPGGSLRLSCAASGFTFTEYENMEWVRK ARG GMEWVSSTSGNGANTYVADSVKGRF TISRDNSKNML
YLOMUSLRAEDTAVYYCAKEPLRFGYWGOGTLVTVSS {SEQ ID NO: 299)

BMS3h-41-4

TVQLLPSGGGLVOPGGSLRLSCAASGF TFTEYEMIWVRQAPGKGLENYSSTSGNGANTYYADSVKGRFTLSRONSKNTL
YEQUNSLRAEDTAVYYCAKFPLRFDYWGRGTLYTYSS (SEQ ID NO: 291)

BMS3h-41-5

EVQLEGSGGELYOPGESLRLSTAASGE TFTEYEMTWVROAPGKSLELIVSSTSGNGANTYYADS VKGR TISRDNSKNTL
YLQMNSLRAEDTAVYYCAKEPLRYDDWGQGTLYTVSS (SEQ ID NO: 292)

BMS3h-41-6

LESGEGLYQPGGSLRLSCEASGF TFNEYEMIWVRQAPGKGL EWVSSISGNGANTYYADSVKGRFTISRDHSKNTL
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BMS3h-41-7

EVOLLESGEGLVQPGGESLRLSCAASGF TRAEYEM TWYROAPGH GL EWVS S 1S GHGANTY YADSVKGRF TISRONSKNTL
YLQMUSLRAEDTAVYYCAKEPLRFDYNGOBTLVTVSS (SEQ ID NO: 204)

BMS3h-41-8

LVQLLOPGGGLVOPGGSLRLSCAASGF TFTESEMIWVROAPGKGL EWVSSTSGNGANTYYADSVKGRE TTSRDNSKNTL
YLOMMSLRAEDTAVYYCAKEPLRFOYWGQETLYTVSS (SEQ ID NO: 295)

BMS3h-41-9

EVQLLEPGGGLVOPGGSLRL SCAASGRTFTEYEMTUVRKAPGK GMEWYSS TSGNGANTYYADS VKGRI T TSRONSKATL
YLOMNSLRPEDTAVYYCAKEPLRFODHGQGTLVTVSS (SEQ TD NO: 236)

BMS3h-41-10

EVOLLESGVGLVQPGESLRL SCAASGFTF TEYEMIWVRKAPGKGLEWVSS TSGNGANTYYADSYKGRF TISRDNSKNTL
YLQMNSLRAEDTAVYYCAKEPLRFDNWGQGTLVTVSS (SEQ 1D MO 297)

BMS3h-41-11

EVQLLESRGGLVQPGGSLRLSCAASGF TFTEHEMIWYRQAPGKGLEWYSS TSGNGANTYYADS VKGR SYSRDNSKNTL
YLQMNSLRAEDTAVYYCAKEPLRFDYNGQGTLVTVSS (SEQ ID NO: 298)

BMS3h-41-12

EYQPLESGGGLYQPGGSLRL SCAASGFTFTEVEM TWVRGAPGKGLEUNSSTSGNGAN TYYADSVKGRETTSRONSKNTL
YLOMNSLRAEDTAVYYCAKEPL RFDYWGQGTLVTYSS (SEQ ID HO: 298)

BMS3h-41-13

EVQLLESAGGLVQPGGSLRLSCAASGE TRAEYEMTWVROAPGKGLEWVSS ISGNGANTYYADSVIGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCAKEPLRFDYWGQGALYTVSS (SEQ 1D NO: 3e9)

BMS3h-41-14

EVQLLEPGGGLYQPGGESLRLSCAASGFTFTEYEMIWVRQAPGKGLEWYSSTSGNGANTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKEPLRFDNWEQGTLYTVSS (SEQ ID NO: 3@1)

BMS3h-43-1

EVQLLESGAGLYQPGGSLRLSCTASGETFNMYENSWVROAPGKGLEWVSGISRRGF TTYYADSVKGRFTTSRDNSKNTL
YLOMNS LRAEDTAVYYCAKEPITYDLRYARFDYSGQGTLYTVSS (SEQ ID NO: 362)

BMS3h-43-2

LEQLLESGGGLVQPGGSLRLSCTASGF TFNMYEMSUVRQAPGKGLEWVSGISRRGF TTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKEPITYATRYARFOYWGQGTLYTVSS (SEQ ID NO: 383)

BMS3h-43-3

EVQLLESGEGLVQPGRSLRLSCTASGFTFNMYENSWYRQAPGK GLEWVSGISRRGF TTYYADSVKGRFTISRDNFKNTL.
YLOMNSLRAEDTAVYYCAKEPTTYDMRYARFDYGGQGTLVTVSS {SEQ ID NO: 304)

BMS3h-43-4

EVOLLESGAGLVQPGGSLRLSCTASGRTFNMY EMSWVRQAPGKGLEWVSGISRRGF TTYYADSVKGRFTISRDNSKNTL
YLQUNSLRAEDTAVYYCAKEPTTYDMRYARFDNWGQGTLVTVSN (SEQ ID NO: 385)
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BMS3h-43-5

EVOLLESGGGLYQPGGESLRLSCTASGFTFNTYEMSWYRQAPEKGL EWVSOIGRRGF T TYYADSVKGRF TISKDNSKNTL
YLQMNS LRAEDTAVYYCAKEPITYDLRYARFDYSGQGTLYTYSS (SEQ .ID NO: 386)

BMS3h-43-6

EVQLMESGGGLVGPGGSLRLSCTASGFSFHMYEMSWYRQAPGKGLEWYSGISRRGY TTYYADSVKGRF TISRDNSKNTL
YLOMNSLRAEDTAVYYCAKEPTTYDMRYARFDYWGRGTLYTVSS (SEQ ID NO: 387)

BMS3h-43-7

FVQLEESGEGEVAPGGSLRLSCTASGFAFNMYEMSWVROAPGK GL ELVSGTSRHGF TTYYADSVKGRFTYSRONSKMTL
YLQMNSLRAEDTAVYYCAKEPTTYDMRYARSDYWGQGTLVTVSS: (SEQ 1D NO: 3@8)

BMS3h-43-8

EVOLLESGGEGLVQPGGSLRESCTASGF TENMYEMSWYROAPGKGL EWVSGISRRGFTTYYADS VKGRETISHDNSKNTL
YLQMNSLRAEDTAVYFCAKEPTTYDMRYARSDYWGQGTLVTVSS (SEQ ID NO: 3@9)

RMS3h-43-9

EVQLLESGGGLVQPGESLRLSCTASGF TFNMYEMSWYRQAPGKGL EWYSG ISRRGFTTYYADSVKGRETISRDNSKNTL.
YEQMNSLRAEDTAVYYCAKEPITYSMRYARFDYSGLGTMVTVSS (SEQ ID NO: 31@)

BMS3h-43-10

FVQLLESGGGLVGPGGSLERLSC TASGF TENMYEMSWVRQAPGKGLEWYSGTSRRGFTTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKEPITYDMRYARFDYSGQATLYTVSS (SEQ ID NO: 311}

BMS3h-43-11

EVQLLESGGGLVQPGGESLRLSCTASGF TENMYEMSWYRKAPGKGL EWVSGISRHGF TTYYADSVKGRF TISRDNSKNTL
YLOMNSLRAEDTAVYYCAKEPL YDMRYAREDYWGQGTLYTVSS (SEQ ID NOW 312)

BMS3h-43-12

EVQLFESGGGLYQPGGSLRLSCTASGF TFNMYENSWYRQAPGKGL EWYSGTSRRGFTTYYADSVKGRFTTSRDNSKNTL
YLOMNSLRAEDTAYYYCAKEPTTYDMRYARFOVWGRGTLVTYSS (SEQ ID NQ: 313)

BMS3h-43-13

EVOLLESGGGL YJPGESLRLSCTASGF TFNMYEMSWVROAPGKGLEWYSGTSRRGETTYYADSVKGRF TISRDNSKNTL
YLOMNSLRAEDTAVYYCAKEPITYDVMRYARFOYWGRGTLYTVSS (SEQ ID NO: 314)

BMS3h-43-14

EVQLLESGEGSVIPGGSLRLSCTASGFS FNMYEMSWYRQAPGK GLEWYSGISRRGFTTYYADS VKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKE PITYDMRYARFDYWGQGTLYTVSG (SEQ ID NO: 315)

BMS3h-43-15

EVQLLESGEGLYQPGOSLRLSCTASGE TFNMYEMSWVRKAPGK GL EVS G TS RRGF T TY¥ADSVKGRF TISRDNSKNTL
YLOMNSLRAEDTAVYYCAKEPTTYDMRYARFOYWGQGTLYTVSS (SEQ ID NO: 316)

BMS3h-56-1

EVOLLESGGGLVQPGGSLRLSCAASGF TFROVEMAWYRQAPGKELERVSATNPRGTRTYYADS VKGRF TISRDNSKNTL
YLOMNSLRAEDTAVYYCAKLPFTFEDWGQGTLYTVSS (SEQ ID MOw 317)

BMS3h-56-2
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EVQLLESGGGLYOPGGSLRLSCAASGF TFRDYEMMMYRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL
YLQPNSLRAEDTAVYYCAKLPFTFDDWGQGTLYTVSS {SEQ ID NO: '318)

BMS3h-56-3

EVLLESGEELVOPGRS LRLSCAASGF TFROVEMUWYRQAPEKGL ERVSATNPOGTRTYYADS VKGRF TISRDNSKNTL
YLQMNSLRAEDTAVYYCTKL PFIFEVMGQGTLVTVSS (SEQ ID Ng: 319)

BMS3h-56-4

EVQLLESGGGLVQPGGSLRLSCAASGF TFRDYEMWWYRQAPGK GL ERVSATNPOGTRTYYADSVKGRFTISRDNSKNTI.
VIOMNSLRAED | AVYYCAKLPFMFDDRGQGTLYTVSS (SEQ ID NO: 328)

BMS3h-56-5

EVQLLESGGELVJPGGSLRL SCAASGFTFROVEMWAVRQAPGKGLERVSATNPQGTRTYYADSYMGRF TISRDNSKNTL
YLOWNSLRAEDTAVYYCAKLPF TFODWGQGTLVTVSS (SEQ 1D NO: 321)

BMS3h-56-6

EVQL L FSGOGLYIPGGSLRLSCANSGESFRDYEMAWYRQARGK GL ERVSATNPQG TRTYVADSVKGRFTISRONSKNTL.
YLQWNSLRAEDTAVYYCAKLPFLFDNRGQGTLYTVSS (SEQ ID NO: 322)

BMS3h-56-7

EVQLLESGGGLYQPGGSLRLSCAASGFTFRDYEMWWVROAPGK GLERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL
YLQMNELRAEDTSVYHCAKPPFLFGDWGPETLVTYSS (SEQ ID NO: 323)

BMS3h-56-8

EYQLLESGGGLVQPGGSRRISCAASGRTFRDYEMWMVROAPGKGLERVSATNPOGTRTYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO? 324}

BMS3h-56-9

EVQLLESGGGLYQPGGSLRLSCAASGF TFRDVEMWAVRQAPGKGLERVSAINPQG TR TYYADSYMGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPFMFDDRGQGTLVTVSS (SEQ ID NOI 325)

BMS3h-56-10

EVQI 1 FSGGELYQPGGSLRLSCAASGF TFROYEMWWVROAPGKVLERVSATNPOGTRTYYADSVKGRETISRONSKNML
VLQMNSLRAEDTAVYYCAKL PFMFODRGOGTLVTVSS (SEQ TD NO: 326)

BMS3h-56-11

EVQLLESGGGLYQPGGS! RL SCAASGETFRDYEMWNYROANGKGLERVSATHPQGTRTYYADSYKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKLPFMFDDRGQGTEVTVSS (SEQ ID NOU 327)

BMS3h-56-12

EVOLLESGGGL IQPGGSLRLSCAASGFTFRDYEMWAWVROAPGKGLERVSATNPQGTRTYYADSVKGRF TISRENSKNTL
YLQMNS LRAEDTAVYYCLKLPFTFRYMGQRTLYTVSS (SEQ ID NOY 328)

BMS3h-56-13

EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRGAPGKELERVSATNPQGTRTYYADSVKGRF TTSRDNSKNTL.
YLQMNSLRADDTAVYHCTKLPFIFDYWGQGTLYTVSS (SEQ ID NO: 329)

BMS3h-56-14

EVQL) FSGEGEVQPGGSLRLSCAASGITERDYEMUWYROAPGMYL ERVSAINPQGTR IVYASVKGRFTISRDNSKNTL
YLQUNSLRAEDTAVYYCAKLPFFFDSRGQGTLVTVSS {SEQ ID NO: 338)
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BM53h-56-15

EVQLLESGGGLVQPGGSLRLECAASGEFTFROYEMWWYRRAPGKGLERVSATNPQGTRT YYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKL PFTFEDNGOG 1 EVTVSS (SEQ ID NO: 331)

BMS3h-56-16

EVQLLESGEELYQPGGSLRLSCAASGE TFRDYEMWHVRQAPGKGLERVSATNPQGTRTYYADSVMGRFTISRBNSKNTL
YLQVNSLRAEDTAVYYCAKLPFTFEDWGQGTLYTVSS {SEQ ID NO: 332

BMS3h-56-17

EVQLLESGGGLVQPGGS LRL SCAASGFSFRDYEMKWYRQAPGKGLERVSATNPQGTRTYYADSYKGRFTISRDNSKNTL
YLQVNSLRAEDTAVYYCAKLPFTFEDWGQGTLYTVSS (SEQ ID Ot 333}

BMS3h-56-18

EVQLLESGGELVQPGGSLRLSCAASGE TFRDYEMWWYRQAPGKVLERVSATNPQGTRTYYADSVKGRITISRONSKNML
YLOFNSLRAEDTAVYYCAKLPFTFEDWGQGTLYTYSS (SEQ IR NO: 334)

BMS3h-56-19

EVQLLESGEELVOPGGSLRLSCAASGFTFRDY EMWNVRQAPGKGLERVSAINPOGTRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYHCAKLPFTFEDWGQGTLYTVSS (SEQ 1D NO: 335)

BMS3h-56-20

EVOLLESGGGLYQPGGSLRL SCAASGF TFRDYEMWWVRQAPGKGLERVSATNPQGTRTYYADSVEGRE TISRDNSKNTL
YEQMNSLRAEDTAVYYCTKLPFTFEDWGQETLYTVSS (SEQ ID NO: 334)

BMS3h-56-21

EVQLLESGGGLYJPGESLRLSCAASGFTFRIYEMWNYRGAPGKGLERVSAINPRGTRTYYADSVKGRF TISRONSKNTL
YLQFNSLRAEDTAVYYCLKLPFTREDWGQGTLYTVSS (SEQ 1D NO% 337)

BMS3h-56-22

EVQLLESGGGLVQPGGSLRL SCAASGFTFRIYEMWWVRQAPGI(GLERVSATNPQGTRTYYADSVKGRFT ISRDNSKNTL
YLQMNSLRADDTAVYHCTKLPFIFEYWGQGTLVTYSS (SEQ ID NO: '338)

BMS3h-56-23

EVQL LESGGELYQPGGSIRLSCAASGFTFRDYEMUMVRQAPGIKGLERVSATNPOGTRTYVADS VMGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKEPYSFISHWGQETLVTVSS (SEQ ID NO: 339}

BMS3h-56-24

EVQLLESGGGLYQPGGSLRLS CAASGF TFROYEMMWVROAPGKGLERVSATRPQGTRTYYADSVMGRFTISRDNSKNTL
YLQMNSLRAEDTAVYHCAKEPYSYDYWGQGTLVTVSS (SEQ ID ND: 348)

BMS3h-56-25

EVQLLESGGELVOPGGSLRL SCAASGE TFRDYEMWWVRRAPGKGLERVSATNPQGTRTYYADSVMGRFT IS RONSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFDUWGQGTLYTYSS (SEQ ID NO: 341)

BMS3h-56-26

EYQLLESGGGLVQPGGSLRLSCAASGR TFROYEMWAVRRAPGKGL ERVSAINPGGTRTYYADSVMGRETISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPFMFDDRGQGTLVTVSS (SEQ ID MO 342)
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BMS3h-56-27

EVOL LESGGELVQPGASLRLSCAASGFTFRDYEMWWYROAPGKGL ERVSAINPQGTRTYYADS VMGRF TISRDNSKNTL
YLOMMSLRAEDTAVYYCAKLPFMFDDWGQGTLYTVSS (SEQ ID MOT 343

BMS3h-56-28

EVQLLESGGGLVYPGGSLRLSCAASGF TFAGYE L WMMVRQAPGKGL ERVSATNPQGTRTYYADSYMGRFTISRONSKNTL
YVEQMNSLRAEDTAVYYCAKLPFTFDDWGQGTLYTYSS (SEQ 1D NOx 344)

BMS3h-56-29

EVQLLESGRELYQPGESLRLSCAASGF TRAGYE LIMWVRQAPGKGLERVSATINPQGTRTYYADSVYMGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFMFDDRGOGTLYTYSS (SEQ ID NO: 345)

BMS3h-56-30

EVQLL ESGGGELVQPGGSLRLSCAASGF TFAGYEMWNFRQAPGKGL ERVSATNPOGTRTYYADSVMGRF TISRDNSKNTL
YUQUNSLRAEDTAVYYCAKLPFTFDDWGRGTLYTVSS (SEQ ID NO: 346)

BMS3h-56-31

EVOLLESGRELVOPGGSLRLSCAASGF TFAGYEMWWFRQAPGIGL ERVSATNPQGTRTYYADSVMGRFTISRDNSKNTL.
YLOMNSLRAEDTAVYYCAKLPFMFDDRGQGTLYTVSS (SEQ ID NO: 347)

BMS3h-56-32

EVQLLESGGG! V)PGGSLRLSCAASGF TFRDYEMWWYRQAPGKG L EWVSATHPQGTRTYYARSUMGRET ISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFODWGGGTLYTVSS (SEQ IO NO: 3483

BMS3h-56-33

EVQLLESGGALVQPGGSLRLSCAASGE TFREYEMWMVROAPGKGL EWVSAINPQGTRTYYADSYMGRFTISRONSKNTL.
YLOMNSLRAEDTAVYYCAKLPFMFDDRGQGTLVTVSS (SEQ ID NO: 349}

BMS3h-56-202

EVQLLESGGELVQRGGSLRESCAASGETFRDYEMNWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFT ISRONSKNTL
YLOMNSLRAEDTAVYYCAKLP PYFSBRGOGTLVTVSS (SEG ID ND: 3583

BMS3h-56-203

EVOLLESGGELV)PGGSLRESCAASGF TFRDVEMWWVRQAPGKGL ERVSAINPQGTRTYYADSYKGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPFFFEEWGQGTLYTVSS (SEQ ID NOv 351)

BMS3h-56-204

EVQLLESGGGLVOPEGSLRLSCAASGFTFRDYEMWWVRQAPGKGL ERVSATNPQGTRTYYADSVKGRFTISRINSKNTL
YLOMNSLRAEDTAVYYCAKLPTYFKDWGQGTLYTVSS (SEQ ID NO: 352)

BMS3h-56-205

EVOLLESGGGLVOPGGSLRLSCAASGFTFRDYEMMWYRQAPGK GL ERVSAINPOGTRTYYADSVKGRFTISRENSKNTL
YLOWNSLRAEDTAVYYCAKLPFYFSEWGQGTLVTVSS (SEQ ID NO: 353)

BMS3h-56-206

EVOLLESGGGLVQPGGSLRLSCAASGF TFRDYEMWWVRQAPGKGL ERVSAINPQGTRTYYADSVKERFTISRDNSKNTL
YLOQ¥NSLRAEDTAVYHCAKLPMFFEDNGQGTLVTYSN {SEQ ID NJ: 354)

BMS3h-56-207
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EVQLLESGGELYQPGGSLRLSCAASGFTFRDVEMNWYROAPGKGLERVSAINPQGTRTYYADS VKGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPFPFSEWGQGTLVTVSS (SEQ ID HO: 355)

BMS3h-S6-208

EVOLLESGGRLVQPGGESLRLSCAASGE T FROYEMWWVRQAPGKGLERVS ATNPQGTRTYYADSYKGRFTISRDNSKNTL
YLQMDSLRAEDTAVYYCAKL PFYFSEWGRETLYTYSS (SEQ ID NO: 356)

BMS3h-56-209

EVQLLESGAEGLVOPGGSLRLSCAASGET FRDYEMWWVROAPGKGL ERVSATNPYGNL TYYADSYKGRITISRONSKNTI
VEQMNSLRAEDTAVYYCAKLPFTFEDWGQGTLYTYSS (SEQ ID NG 357)

BMS3h-56-210

EVQLLESGGOLYOPGGSLRE SCAASGETFRDYEMUMVROAPGKGL ERVSAINPPSTLTYYADSVIKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKLPFTFEDRGQGTLVIVSS (SEQ 1D NO: 358)

BMS3h-56-211

BV LLESGGGLVOPEGSLRLSCAASGE TFRDYEMNVROAPGKGL ERVEATNPWGGL TYVADSVKGRET TSRONSKNTL
YLQMNSLRAEDTAYYYCAKLPFTFEDWGOGTLYTYSS (SEQ ID NO: 359)

BMS3h-56-212

EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMAWVRQAPGKGL ERVSATNPMGGF TYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFEDWGQRGTLVTYSS (SEQ ID NO: 36@)

BMS3h-56-213

EVQLEESGEGLVOPGGSLRL SCAASGHT FROVEMWWVROAPGKGLERY SATNPWGSHT VYADSVKGRFTISRONSKNTL,
YLGMNSLRAEDTAVYVCAKL PFTFEDUGQGTLVTYSS (SEQ ID NOv 361)

BMS3h-56-214

EVQLLFSGGE VQPGGSLRLSCAASGFTFRDVEMUWVRQAPGKGLERVSALNPSGGLTYYADS VKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFDDRGQGTLYTVSS (SEQ ID NO: 362)

BMS3h-56-215

EYQLLESGGGLVQPGGSL RI.SCAASGF TERDYERUWYRQAPGKGE ERVSATNPHGSL TYYADSYRGRFTISRONSKNTL
YLQMMSLRAEDTAVYYCAKLPETFDDWGQGTLVTVSS (SEQ ID NO: 363)

BMS3h-56-216

EVOLLESGAGLVQPGGSLRLSCAASGFTFRDVEMNWYRQAPGKGLERVSATNPAGRL TYYADSVKGRFTISRONSKNTL
YLOMNSLRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS: (SEQ IDNO; 364)

BMS3h-56-217

EVQLLESGGGLVQPGGS LRLSCAASGF TFRDYEMINWYRQAPGKGLERVSATNPWGS L TYYADSVKGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFEDWGQETLYTVSS (SEQ ID NO: 365)

BMS3h-56-218

EVQLLESGGGLVQPGGSLRLSCARSEFTFPDYEMWHYRQAPGKGL ERVSATNPQGTRTYYADS VKERFTISRONSKNTL
YLOMNSLRAEDTAVYHCAKLPFTFBDWGRGTLYTYSS (SEQ ID NO: 366)

BMS3h-56-219

EVQLLESGGGLVOPEGSLRLSCADSGFTFPPVEMMWYROAPGKGLERVSATNPQETRTYYADSYKGRFTISRDNSKNTL
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BMS3h-56-220

EVQLLESGGGLVOPGGSLRL SCAASGF TFRDVEMWWVRQAPGKGLERVSATNPYGGL TYYADSVKGRFTISRONSKNTL
VI QUS| RAEDTAVYVCAKL PFTFODWGQETLVTVSS. (SEQ ID KO: 368)

BMS3h-56-221

EVQLLESGGGLVOPGGSLRLSCAASGF TRRDYEMWWYRQAPGKGL ERVSATNPWGNHTYYADS VKGRFT ESRONSKNTL
YLQMNSLRAEDTAVYYCAKLPFFFEDWGQGTLVTVSS (SEQ ID NO: 359)

BMS3h-56-222

EVOLLESGGELVQPGEGSLRLSCAASGFTFROYEMNWVYRQAPGKGL.ERVSAINPHGGY TYYARSVKGRF TISRONSKNTL
YLOMNSLRAEDTAVYYCAKLPFTFEDWGQGTLYTVSS. (SEQ ID NO: 379)

BMS3h-56-223

EVQLLESGGGLVQPGGSLRLSCAASGF TFRDVEMWWVYRQAPGRGLERVSATNPPGHL TYYADSVRGRFTISRONSKNTL
YLOMNSLRAEDTAYYYCAKLPFTFDDWGQBTLYTVSS. (SEQ ID NO: 371)

BMS3h-56-224

EVOLLESGEGLYQPGGSLRLSCAASGF TFROYEMWWYRQAPGKGLEERVSATNPWGQL TYVADSVKGRF TISRDNSKNTL
YLOMNSLRAEDTAVYYCAKLPFTFEDWGQGTLYTVSS. (SEQ ID NO: 372)

BMS3h-56-225

EVQLEESGGGLYQPGGSERLSCAASGFTFROYEMMHWVRIAPGKGL ERVSATNPHGGY TYVADS VKGRF TTSRONSKNTI
YEQMNSLRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NOT 373)

BMS3h-56-226

EVQLLESGGELVQPGGSLRLSCAASGF TFRDYEMUMYRQAPGKELERVSATNPSGGL TYYADSVKGRFTISRONSKNTL
YLOMNSLRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ ID NO: 374)

BMS3h-56-227

EVQLL ESGGGLVQPGGSLRLSCAASGFT FRDYEMUWYRQAPGKGLERVSAINPSGGL TYVADSVKGRF TISRDNSKNTL
YEQMNSLRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 375)

BMS3h-56-228

EVQLLESGGGLVQPGGSLRLSCAASGE TFRDYEMWWVROAPGKGLERVSATNPSGTLTYYADSVKGRF TISRBNSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFEDWGOGTLVTVSS. (SEQ ID NO: 376)

BMS3h-56-229

EVQLLESGGEGLYQPGGSLALSCAASGF T FRDYEMWWYRQAPGKGLERVSAINPYGS L TYVADSVKGRF TISRONSKNTL
YELQMNSLRAEDTAVYYCAKLPFTFDDWGQETLVTVSS (SEQ ID NO: 377)

BMS3h-56-230

EVQLLESGGGLVQPGGSLRLSCAASSFTFRDYEMWWYRQAPGKGLERVSAINPWEGY [ YYADSVKGRF TISRDONSKNTL
YLQMNSLRAEDTAYYYCAKLPFTIFEDWGQGTLVTVSS. (SEQ ID MO: 378)

BMS3h-56-231

EVQELESGEGLYQPGGSLRLSCAASGF TFRDYEMWHWVROAPGKGL ERVSATNPQGGLTYYADSVKGRF TISRENSKNTL
YLOMNSLRAED IAVYYCAKLPFTFEDWGQGTEVTVSS: (SEQ ID NO: 379)
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BMS3h-56-232

EVQLLESGBGLYRPGGS LRLSCAASGETFRDYEMWWVRQAPGKGL ERVSATNPHGSHT YYADSVKGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFODNGQGTLVTVSS: (SEQ ID NO: 388)

BMS3h-56-233

EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWYROAPGK GLERVSATNPWGTLTYYADSVKGRF TISRDNSRNTL
YLQMNSLRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ TP ND: 381)

BMS3h-56-234

EVOLLESGEGLYQPGGSLRLSCAASGFTFRDY EMHWYRGAPGKGLERYSATNPNGRL TYYADSVKGRE TTSRONSKNTL
YLQYMSLRAEDTAYYYCAKLPFTFADWGQGTLVIVSS. (5EQ ID NO: 382)

BMS3h-56-235

EVQLLESGGGLVOPGGSLRLSCAASGE TERDYEMWWVRQAPGKGL ERVSATNPWGQL TYYADSVKGRF TISRDNSKNTL
YLQWNSLRAEDTAYYYCAKLPFTFODWGQGTLVTVSS (SEQ TID NO: 383)

BMS3h-56-236

EVQL LESGEGLVQPGGS LRLSCAASGF TFROYEMWWYRQAPGKGL ERVSATNPHGGLTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAFDTAVYYCAKLPFTFODWGYGTLVTVSS (SEQ ID NO: 384)

BMS3h-56-237

EVQLLESGGGLVOPGGSLRI SCAASGF TFRDYEMAWYROAPGK GLERVSATNPAGMLTYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPETFDDWGQGTLVTVSS (SEQ ID HO: 385)

BMS3h-56-238

EVQLLESGGGLVQPGGSLRLSCAASGE TFRDYEMWWVRGAPGKGLERVSATNPHGTLTYYADSVKGRFTTSRONSKNTL
YEQMNSLRAEDTAVYYCAKLPFTFEDWGQGTLYTVSS. (SEQ ID NO: 386)

BM53h-56-239

EVQLLESGGGLYQPGGSLRLSCAASGE TFRDYEMWHYROAPGIGLERYSATNPHGSLTYYADSYKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ 10 NO: 387)

BMS3h-56-240

EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMHWVROAPEKGE ERVSATNPYGGLTYYARSVKGRFTISRONSKNTL
YEQNNSLRAEDTAVYYCAKLPETFEDWGQGTLVTVSS (SEQ ID NOT 388)

BMS3h-56-241

EYQLLESGEGLVQPGGSLRLSCAASGF TFROYEMWKVRQAPGKGL ERVSAINPAGF LTYYADSVKGRF TISRDNSKNTL
YLOQMNSLRAEDTAVYYCAKLPFTFEDWGQGTLVTVSS (SEQ: ID No: 389)

BMS3h-56-242

EVQLLESGGGLYRPGGSLRLSCAASGF TFROYEMWWVRQAPGKGL ERYSATNPYGGL TYYADSYKGRF TISRDNSKNT
YLQMNSLRAEDTAVYYCAKLPF TFEDWGQGTLVTVSS. (SEQ 1D Ng: 390)

BMS3h-56-243

EVQLLESGGGLVQPGGSLRLSCAASGE TFRIVEMWKVRQAPGKGLERYSATNPWGGF TYVADSVKGRFT1SRDNSKNTL.
YLQMNSLRAEDTAVYYCAKLPFTFEDWGQETLYTYSS (SEQ TD NO: 381)

BMS3h-56-244
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£VOL1 ESGGGLYQPEGSLRLSCAASGFTERDYEMWIWVRRAPGKGL ERVSAINPHGGLTYVADSVKGRF TISROMSKNTL
YLQWNSLRAEDTAVYYCAKL PFTFODWGQGTLVTVSS (SER: ID ND; 392)

BMS3h-56-245

EVQLLESGGGLVQPGGESLRL SCAASGFTFRDYEMAWYRQAPGKGLERVSATINPYGGLTYYADSVKGRETISRONSKNTL.
YLQMDSLRAEDTAVYYCAKLPFTFEDUGQGTLVTVSS (SEQ ID NO: 393}

BMS3h-56-246

EVQLLESGEGL VQPGGSLRLSCAASGF TFRDYTMWWVROAPGKGLERVSATNPHGTL TYYADSVKGRITISRDNSKNTL
YLQMNSLRAENTAVYYCAKLPETFEDHGQGTLYTVSS (SEQ ID NO: 394)

BMS3h-56-247

EVQLLESGGGLVQPGESLRLSCAASGF TFRDYEMWAVRQAPGKGE ERVSATNPWGEGYTYYADSYKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFEDWGRGTLVTVSS {SEQ I NO: 395)

BMS3h-56-248

EVQLLESGEGLVQPGGSLRLSCAASGF TERDYEMMWVRQAPGKGL ERYSATNPYGNL TYYADSVKGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID HO: 336)

BMS3h-56-249

EVQLLESGGGLYQPGGSL RLSCAASGF TFRDYEMWWVROAPGKGLERVSAINPHGGF TYYADS VKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPFTFEDWGQGTLYTVSS (SEQ ID NO: 337)

BMS3h-56-250

EVQLLESGGELVPEGSLRLSCAASGF TFROYEMMMVRQAPGK GLERVSATNPAGF YTYYADSVKGRFTTSRONSKNT L
YLQVNSLRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID NO: 398)

BMS3h-56-251

EVQLLESGGGLVOPGGSLRLSCASSGFTFRDVEMWWVROAPGK G FRVYSATNPAGGLTYYADSVKGRE TISRONSKNTL
YLQUNSLRAEDTAVYYCAKLPFTFDDWGQGTLVTVSS (SEQ ID- NG 399)

BMS3h-56-252

EVQLLESGGEGLYQPEGSLRLSCAASGF AFRDYEMWWVRQAPGKGL ERVSATNPHGS L TYVADSVKGRF TTSRDNSKNTL
YLOMNSLRAEDTAVYYCAKLPFTFERWGQGTLYTVSS (SEQ ID NO: 400)

BM53h-56-253

EVQLLESGGGLYRPGGSLRLSCAASGFTFRDYEMWLVRQAPGKGLERVSATNPAGGYTYYADSVKGRF TESRDNSKNTL
YLQMNSLRAEDTAVYHCAKLPFTFEDWGQGTLYTVSS (SEQ TD NO: 401)

BMS3h-56-254

EVQLLESGGGLYQPGGSLRLSCAASGF TFRDYEMWMIVRUAPGKGL ERVSAINPGGTRTVYADSYKGRFTTSRDNSKNTL
YLOMNSLRAEDTAYYYCAKLPTWFTEWGQGTLVTYSS (SEQ ID NO: 482)

BMS3h-56-255

EVQLLESGGGLYQPGGS | RLSCAASGF TFRDVEMAWVRQAPGKGLERVSAINPQGTRTYYADSVKGRFTISRONSKNTL
YLGMNSLRAEDTAVYYEAKLPFMESDRGUGTLVTVSS (SEQ I NO: 403}

BMS3h-56-256

EVQLLESGEGLVQPGGSLRLSCAASGF TERDYEMWWVROAPGKGL ERVSATNPOGTRTYYADSVKGRFTISRDNSKNTL
YLQMNS LRAEDTAVYYCAK L PFLFQEWGQGTLYIVSS (SEQ IN NOv 4@4)




DK/EP 2699601 T3

Anti-Human CD40 Variable Domain Amino Acid Sequences

BMS3h-56-257

EVQLLESGEGLVQPGGSLRLSCAASGF TFROYEMAWWVRQAPGKGLERVSAINPQGTATYYADSVKGRETISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPTRFEDWGQGTLVTVSS (SEQ ID NO: 485)

BMS3h-56-258

EVQLLESGGELYQPGGSERL SCAASGFTFRDYEMWWVRQAPGKGLERVSATNPQGTRTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKLPRYFHEWGOETLYTVES {SEQ ID NO: 466)

BMS3h-56-259

EVQLLFSGGGLVQPGGSLRLSCAASGFTRRDYEMUNVRQOAPGKGLERYSAINPQGTRTYYADSVKBRFTISRONSKNTL
YLOMNSLRAEDTAVYYCGKEPERVDYWGQGTLYTYSS (SEQ 1D NO: 407)

BMS3h-56-260

FYQLLESGGE LVQPUGSLRLSCAASGF TRRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADSVKGRE T LSRDNSKNTL
YLOMNSLRAEDTAVYYCAKLPTFFKDWGQGTLYTVSS (SEQ ID NO: 4@8)

BMS3h-56-261

EVGLLESGGGLVQPEGS| RL SCAASGF TFROYEMMIVRQAPGKGLERYVSAINPQGTRTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKLPFFFQEWGQGTLVTVSS (SEQ ID NO: 489)

BMS3h-56-262

EVQL LESGEGLVYPGGSLRLSCAASGF TFROVEMWWVRQAPGKGLERYSAINPQGTRTYYADSVKGRF TISRONSKNTL
YEOMNS! RAEDTAVYYCAKLPQLFHDRGRGTLYTVSS. (SEQ ID NO: 418)

BMS3h-56-263

EVOLLESGGGLVQPGGSLRL SCAASGF TFRDYEMKWVROAPGKGLERVSAINPQGTRTYYADSVKGRF TTSRDNSKNTL
YLOMNSLRAEDTAVYYCAKLPQL FEDWGQGTLYTVSS (SEQ ID NO: 411)

BMS3h-56-264

EVQLI.ESGGGLVOPGGSLRLSCAASGF TERDYEMWWYRQAPGK GE ERVSATNPOGTRTYYADSYKGRFTISRONSKNTL
YLQMNSLRAEDTAVYHCAKLPFGFSEWGQGTLVTYSS (SEQ ID NO: 412)

BMS3h-56-265

EYQLLESGGGLVQPGGSLRLSCAASGF TFRDYEMWWVRQAPGKGL ERVSAINPQGT RTYYADSVKGRF TISRDNSKNTL
YLQMNSLRACDTAVYYCAKLPQL FQDWGQGTLYTVSS (SEQ ID NO: 413)

BMS3h-56-266

EVQL LESGGGLYQPRGS LRLSCAASGRTFRDYEMWHVRQAPGKGLERVSATNPQGTRTYYADSVKGRFTESRONSKNTL
YLQMISLRAEDTAVYYCAKLPFFFIEWGQGTLYTVSES (SEQ ID NO: 414)

BMS3h-56-267

EVQLLESGGGLVQPGESLRLSCAASGF TFRDYEMUWVRQAPGKGL ERVSAINPQGTRTYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPHYFKDWGQGETLYTVSS (SEQ ID NO: 415)

BMS3h-56-268

EVQLLESGEGLVQSGGSLRLSCAASGF TFRDYEMWWVROAPGKGLERVSATNPQG TRTYYADSVKGR FTISRONSKRTL
YLOMNSLRAEDTAVYYCAKLPFYFEEWGQGTILVTVSS (SEQ ID NO: 416)
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BMS3h-56-269

EVQLLESGEGLYQPEGSL RLSCAASGF TERDVEMWWVRQAPEK GLERVSATNPQGTRTY YADSVKGRETLSRONSKNTL
YLOMNSLRAEDTAVYYCAKLPFRFSDRGQGTLVTYSS (SEQ TD NO: 417)

BMS3h-56-270

FVQLLESGEGLVQPGESL RLSCAASGFTFRDYEMAWVROAPGK GLERVSATNPQGTRTYYADSVKGRF TISRONSKNTL
YLOMNSLRAEDTAVYYCAKLPTLFQDWGQGTLVTVSS (SEQ TDL NO: 418)

BMS3h-56-271

EVQLLESGGGLVQPGGSLRLSCAASGF TFRDYEMIWWYRQAPGRGLERVSATNPQGTRTYYADSVKGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPEYFSEWGQGTLVTVSN (SEQ ID NO: 419)

BMS3h-56-272

EVQLLESGGGLVUPGGSLRLSCAASGFTERDYEMUWVROAPGKGLERVSATNPQGTRTYYADSVKGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCAKLPFWFQEWGQETLYTVSS (SEQ ID NO: 420}

BMS3h-56-273

EVQLLESGGE L VOPGGSL RLSCAASGF TERDYEMWWVROAPGKGLERVEATNPWGSLTYYADSVKGRFTISRDNSKNTL
YLUMNSLRAEDTAVYYCAKLPEYFQEWGQGTLVTVSS (SEQ ID N@: 421)

BMS3h-56-274

EVQLLESGGGLVOPGGSL AL SCAASGF T FROVEMUWYRQAPGK GLERVSATNPWGESETYYADSVKGRFTISRONSKNTL
YLOMNSLRAEDTAVYHCAKLPMPFEDWGQGTLYTYSN (SEQ ID NO: 422)

BMS3h-56-275

EVQLLESGGELVQPGGSE RLSCAASGE T FRDYEMWWVRQAPGKGL ERVSATNPWGS LTYYADSVKGRI-TYSRDHSKNTL
YLQMNSLRAEDTAVYYCAKLPFYFHEWGQGTLVTYSS (SEQ TD NO: 423)

BMS3h-56-276

EVOLLESGEGLVOPGGSLRLSCAASGFTFRDYEMIMVRGAPGKGL ERVSATNPUGS L TYYADSVKGRF TISRONSKATL,
YLQMNSLRAEDTAVYYCAKLPFFFOEWGQGTLYTVSS (SEQ ID NO: 424)

BMS3h-56-277

EVQLLESGGGLYQPGGSLRLSCAASGF TFROYEMWWYRQAPGKGL ERVSATNPWGSL TYYADSYKGRF TISRDNSKNTL
YLOMNSLRAEDTAVYYCAKLPFFFHEWGQGTLYTYSS (SEQ ID NO: 425)

BMS3h-56-278

EVQLLESGAGLVQPGGSL RLSCAASGF TFRDYEMUWYRQAPGKGL ERVSATHPWGGE TYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPFYFQEWGQGTLYTVSS (SEQ ID NO: 426)

BMS3h-56-279

EVQLLESGGELVQPGGSLRESCAASGFTFROYEMWWYRQAPGRGLERYSATNPWGEF TYYADSYKGRFTISRDNSKNTL
YEQMHSLRAEDTAVYHCAK! PMFFEDWGQGTLYTVSN (SEQ ID NO: 427)

BMS3h-56-280

EVQLLESGGGLVQRGGSLRLSCAASGR TFRDYEMUMYRQAPGKGL ERVSATNPUSGE TYYADSVKGRF TISKDNSKNTL
VLQMNSLRAEDTAVYYCAKLPFYFHEMGQGTLYTYSS (SEQ ID NO: 428)

BMS3h-56-281
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EVQLLESGGGLVQPGGSLRLSCAASGFTFRDY EMWWVRQAPGHK G LERVSATNPUGGF TYYADSVKGRFTISRDNSKNTL
YLQMNSLRAEDTAVYYCAKLPFFFQEWGQGTLYTYSS {SEQ ID NO: 429)

BMS3h-56-282

EVQ).|L ESGEGLVQPGESLRLSCAASGF TFRDY EMWWVRQAPGKGLERVSATNPWGGF TYWADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPEFFHEWGRGTLVTVSS (SEQ IR NO: 438)

BMS3h-56-283

EVQLLESGGGLYQPGGSLRLSCAASGFTFRDYEMWWYRQAPGK GLERVS ATNPWGGLTYYADSYKGRFTISRDNSKNTL.
YLQMNS LRAEDTAVYYCAKL PFYFQEWGQETLVTVSS (SEQ: IR NO:z 431)

BMS3h-56-284

EVQLLESGGE LVQPGGSLRLS CAASGFTERDYEMWWVRQAPGK GLERVSATNPWGGLTYYADSVKGRFTISRONSKNTL
YEQMNSLRAEDTAVYHCAKLPMFFEDNGQGTLVTVSN (SEQ ID NO: 432)

BMS3h-56-285

EVQLLESGGGLVQPGGSLRLSCAASGFTFRDYEMWWVRQAPGKGLERYSATNPWGGLTYYADSVKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPRYFHEWGQGTLYTVSS (SEQ ID NO: 433)

BMS3h-56-286

EVOLLESGGGLVQPGGSLRLSCAASGFTRROYEMMWVROAPGKGLERVSATNPHGGL TYYADSVKGRFTISRDNSKNTL.
YLOMNS LRAEDTAYYYCAKL PRFRQENGOGTLVTVSS (SEQ ID NO: 434)

BMS3h-56-287

EVQLLESGGGLYQPGGSL RL SCAASGF TFRDYERIWYROAPGKGLERVEATNPUGEL TYYADSYKGRF TISRONSKNTL
YLQMNSLRAEDTAVYYCAKLPFEFHEWGQOTLVTVSS (SEQ ID NO: 435)

BMS3h-56-288

EVQLLESGGGLYQPGGSLRLSCAASGF TFRDYEMWKVROAPGKGLERVSATNPQGTRTYYADSYKGRF TISRONSKNTL
YLOMNSLRAEDTAVYHCAKL PMEFEDWGRATLVTVSS (SEQ ID NO: 436)

BMS3h-106-1

EVQLLETEGELVQPGGES LRLSCAASGFTFSTYHMQWYRRAPGKGLEWVSMTDADGL GTYYADPVKGRFTISRDNSKNTL
VLQMNSLRAKDTAVYYCARPGPQFGQFDYLGQGTLVTVSS (SEQ ID NO:i 437)

BMS3h-106-2

EVQLFESGGGLVQTGGSLRLSCAASGFTFSTYHMOWVRQAPGKGLERVSMIDADGLGKYYADPYKGRFTISRONSKNTL
YLOMNSLRAEDTAVYYCVKPGPQFGQYDYWGGTLVTVSS (SEQY ID NOU 438)

BMS3h-107-1

EVOLLESGGGLVQPEGESLRLSCSASGF TFSGYDMQUWVROAPGKGLEWYSTISASGYY TYYADSVKGRF TISRDNSKNTL
YLQMNSLRAEDTAVYYCAKYPNRFALNSFDYRGRGTLVTVSS (SEQ ID MO: 439)

BMS3h-107-2

EVQLLESGGELVOPGGSERI. SCAASGE TRSGYDMOWVRGAPGRGL EWVS TISASGVY TYYTDSVKGRFTTSRDNSKNTL
YLOMNSLRAEDTAVYYCTKYPNRFARNKFDYWEQETLYTVSS {SEQ ID NO: 448)

BMS3h-131-1

DILMTQSPSSLSASYGDRYTITCRANSSILWALAWYOQKPGEAPKL LTESSSGI SGVYPSRFSGSGSGTOFTLTISSLY
PEDFATYYCVQNAVWPGTFSQGTKVEIKR: (SEQ IR NO: 441)
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BMS3h-131-2

DIQMTQSPSSLSASVGDRYTITCRADSSILWAL AWYQQKPGKAPKL LTESSSGLYSGYPSRFSGSGSGTOFTLTISSLO
PEBFATYYCVQNAVWPGTFGQGTKVEIKR: (SEQ ID NO: 442)

BMS3h-131-3

BIGMTYSPSSI SASYGRRYTITCRADSSTLWALAWYQQKPGKAPKL LIESSSGLQSGVPSRFSGSGSGTDFFLTISSLY
PEGFATYYCVQNAVWPGTFGQGTKVEIKR (SEQ ID NO: :443)

BMS3h-131-4

DIQMTQSPSSLSASVGDRVTITCRANSS TLHALAWYQQKPGKAPKLLTESSSGLQSGYPSRFSGSGSGTDFTLTISS LY
PEDFATYYCVONAVWPGTFDQETKVEIKR (SEQ ID NO: 444)

BMS3h-131-5

DIQMTASPSSLSASVGDRVTITCRANSSTEWALAWYQQKPGKAPKI L TESSTGLQSGYPSRFSGSGSGTDFTLTISSLY
PEDFATYYCYQNAVWPGTEGQGTKVETKR (SEQ ID NO: 445)

BMS3h-131-6

DIQMTVSPSSLSASVGDRVTITCRANSSTLHALAWYQUKPGKAPKLL TESSSGLOSGYPSRFSGSGSGTORTL TISSLY
PEDFATYYCVONAVKPGTFGQGTKVEIKR (SEQ ID NO: 446)

BMS3h-131-7

DIQMTQSPSSLSASVGDRYTITCRADSSTLWALAWYQQK PGKAPKLLIESSSGLQSGYPSRFSGSGSGTDFTLTISSLY
PEDFATYYCVQNAVWPGTFDQGTKVEIKR (SEQ ID NO: 447)

BMS3h-131-8

DIGMTRSPSSI SASVGDRY TITCRANSS TLWALAKYQQKPEKAPE LLTESSSGLOSGYPSRFSGSESATOFTL TISSLY
PEDFATYYCVONAVWFGTFGUGTKVEIKR (SEQ ID NO: 448)

BMS3h-131-9

DIQMTQSPSSLSASVGDRYTITCRANSSTLWAL AWYGOKPGKAPKLLIESSSGLOSGYPSRFSGSGSGTDFTLTISSLY
PEDFATYYCVONAVWPGTFGQGTKVENKR: (SEQ ID NOt 449)

BMS3h-131-10

DIQMTQSPSSLSASVGDRVTI TCRANSSTLWALAWYQOKPGKAPKL L TESSSGLOSGVPSRFSGSGSGTOFTLTTSSLG
PEDFATYYCYQNAVWPGTFGOGTKVEIKR {SEQ ID NO: -456)

BMS3h-131-11

DIQMTQSPSS LSASVGDRYTT TCRANSSTLWALAWYQQKPGKAPKLL IESSEGLQSGT PSRESGSGSGTOFTLTISSLY
PEDFATYYCVONAVWPGTFGOGTKVETKR (SEQ ID NO: 451)

BMS3h-131-12

DIQMTQSPSSLSASYGDRYTITCRANSSTLWALAWYQORPGKAPKLL TESSSGLQSGYPSRFSGSGSGTDFTLTISSLY
PEDFATYYCVQNAVWPGTFGQGTKVEIKR {SEQ ID NO: 452)

BMS3h-131-13

DILLTQSPSSLSASVODRYTTTCRANSSTLWAL AWYOQKPGKAPKLLTESSSGLOSGYPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCVONAVAPGTFGQGTKVEIKR (SEQ ID NO: 453)
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BMS3h-131-14

DIQMTQSPSSLSASVEDRYFITCRANSSTLWALAWYQOKPGKAPKLL TESSSGLASGVPSRFSGSGTGTDFTLTISGLY
PEDFATYYCVQNAVMPGTFDQGTKVEIKR (SEQ- ID NO: 454)

BMS3h-131-15

DIQMTQSPSSLSASVGDRVTIPCRANSS ILWALAWYQOKPGKAPKLLIESSSGLOSGYPSRFSGSASGTDFTLTISSLY
PEDFATYYCVQNAVAPGTFGOGTKVEIKR (SEQ- ID NO3i -455)

BMS3h-193-1

DIQMAQSPSSLSASVGDRVTITCRASQTIE RRLNKYQOKPGKAPKLL TYLASRLQSGYPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYASPPLTLGQGTKVEIKR (SEQ ID NO: 456}

BMS3h-193-2

DIGMTOSPSSLSASVGDSYTITCRASOTIERRLNAYQUKPGEAPKLLTYLASRLOSGYPSRFSGSGSGTFTLTISSLY
PEDFATYYCROYASPPLTEGOGTNVEIKR (SEQ ID NO; 457)

BMS3h-193-3

DIQMTQSPSS LSASVGDRVTITCRASQTIERRLNWYQQKPGKAPKLLIYLASRLQSGYPSRFSGRGSGTRRTL TISSLY
PEDFAAYYCHQYESPPLTFGOGTKVEIKR (SEQ ID NO: 45%)

BMS3h-193-4

DIQMTQSPESLSASVGDRYTITCRASRTIERRLNAYQQRPEKAPKLLIVLASRLOSGYPSRFSGSGSGTOFTLTISSLY
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 459)

BMS3h-193-5

DIQMTOSPSSLSASVGERYTTTERASQT IERRLIWYQOKPGKAPKLLTYL ASRLQSGVPSRFSGSESGTDFTL TISHLQ
PEDSATYYCHQYASPPLTLGQGTKVEIKR (SEQ ID NO: 468)

BMS3h-193-6

DIQMTQSPSSLSASYGDRYT ITCRASOTIERRLNWYQQKPGK APKL LIV ASRLQSGYPSRFSGSGSGTDFTLTISSLY
PEDFATYYCHQYASPPLTLGQGTKVEIKR {SEQ ID NO: :461)

BMS3h-193-7

DIRITQSPSSLSASVGDRVTITCRASQTIERRLNWYQQRPGKDPKLLIVLASRLOSGYPSRFSGSGSGIDFTLTISSEQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 462)

BMS3h-193-8

DIQMTQSPSSLSASVGORVTITCRASQTIERRLNWYQQKPGEAPKLLIVLASRLOSGYPS RFSGSGSGTOFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKW (SEQ TD NO: 463)

BMS3h-193-9

DIRLTQSPSSLSASVGDRYTITCRASOTIERRLMAYQQKPGKAPKLLIYLASRLOSGVPSRFSGSGSQTRFTLTISSLY
PEDFATYYCHQYESPPLTFGQGTKVETKR. {SEQ- [D NO; 464)

BMS3h-193-10

DIQMSQSPSTLSASVGDRVTITCRASQTIERRLMUYOQKPGKAPKLLIYLASRLQSGYPSRFSGSGSGTIRFTITISSLY
PEDFATYYCHQVESPPLMFGQGTKVEIKR: {SEQ ID. NG 465)

BMS3h-193-11
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DIOMTQSPSSLSASYGDRYTITCRASQTIERRENWYQUKPGKDPKLLIYI ASRLOSGVPSRFSGSGSGTDFTLTISSLG
" PEDFATYYCHQYESPPUTFGQGTKVETKR (SEQ ID NO: 466)

BMS3h-193-12

DIQMTQSPSSLSASVGDRVTITCRASQT TERRLNWYOOKPGKAPKLLIYLASRLQSGYPSRFSGSGSGTDF L TISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 467)

BMS3h-193-13

DIQMTQSPSSLFASYGDRYTITCRASQTIERRLNWYQQKPGKAPKLL IYLASRLYSGYPSRFSGSGSGTDFTLTISSLY
PEDFATYYCHQYESPPLTFGQGTKVEIKR {SEQ ID NO: 468)

BMS3h-193-14

DIQMTQYPSSLSASVGDRVTITCRASQSTIERRLMWYQQKPGEAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLY
PEDFATYYCHQVESPPLTFGQGTKVEIKR: {SEQ ID NO: 469)

BMS3h-193-15

DIQMTOSPSSLSASVGDRYTITCRASRTIERRLNIWYOQKPEK APKLLIVLASRLOSGVPSRFSGSGSGTOFTLTISSLY
PEDFATYYCHPYESPPLTFGQGTKVEIKR (SEQ ID NO: 470)

BMS3h-193-16

DIQMTQSPSSLSASVEDRYTITCRASQATE RRLMIYOOKPGKAPKL LTYLASRLQSGVPSRFSGSGSGTDFTLTISSLY
PEDFATYYCHQYASPRLTLGQGTKVETKR (SEQ ID NO: 471)

BMS3h-193-17

NIQMTQSPSS LSASVEDRYTITCRASQALE RRLNWYQQKPGKAPKLLIYLASRLQSGYPSRFSGSGSGTOFTLTISSLY
PEDFATYYCHQYESPPLTFGOGTKVEIKR {SEQ ID NOt 472) :

BMS3h-193-18

DIQMTQSPSSLSASVEDRYTITCRASQTIGRRLNWYQQKPGKAPKLLTYLASRLQSGY PSRESGSGSGSDF TLTISSLY
PEDFATYYCHQYESPPLTFGQATKVEIKR (SEQ ID NO: 473)

BMS3h-193-19

DIQMTOSPSS LSASVEDRVTITCRASQTIERRLNWYQQKPGKAPKLLIYLASRLQSGYPSRFSGSGSETEFTLTISSLY
PEDFATYYCHQYESPPLTFGQGTKVEIKR {SEQ ID NO: 474)

BMS3h-193-20

DIQNTGTRSS LSASVGDRYTITCRASQTTERRLIWYQQKPEEAPKLLIVLASRLOSGYPSRFSGEGSGTDFTLTISSLY
PEDFATYYCHQYESPPLTFGUGTKVKIKR (SEQ, ID NO7 475)

BMS3h-193-21

DIQMTQSPSSLSASVGEDSVT I TCRASOTTERRLNWYOQKPGK APKLLTYLASRLOSGYPSRFSGSGSGTOFTLTISSLY
PEDFATYYCHQYESPPLTFGOGTKVETIKR (SEQ. ID NO: 476)

BMS3h-193-22

HIQMTQSPSSLSASVGDRVTITCRASQTIERRLNWYQOKPGKAPKLLTYLASRL QSGVPSRFSGSGSGTDFTLTISSLY
PEOFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 477}

BMS3h-193-23

DVOMTQSPSSLSASVGDRVTITCRASQT TERRLMWYQQKPGEAPKLLIYLTSRLQSGYPSRFSGSGSGTOFTLTISSLY
PEDEATYYCHQYASPPLTFGQGTKVEIKR {SEQ ID NO: 478)
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BMS3h-193-24

DIQMTOSPSSLSASYGDRY TITCRASGT TERRLNWYQQKPGKAPKLLTYLASRLOSGYPSRFSGSGSGTDFTLTISSLY
PEDFATYYCHQVESPPLTFGOGTKWIKR (SEQ.ID NO: 479).

BMS3h-193-25

DIGMTQSPSSLSASVGDRYT ETCRASQTIERRLUNYQQKPGKAPRLLTIYLATRLQSGYPSRESGSGSGTDFTLTISELY
PEDFATYYCHQVESPPLTFGQGTKVEIKR {SEQ ID NO: 48@)

BMS3h-193-26

DIQMTHSPSSLSASVGDRYTITCRASQPIERRLNWYQQKPGKAPKLLIYLASRLQSGVPSRFSGSGSGTDFTLTISSLY
PEDFATYYCHQYESPPLTFGQGTKVETKR {SEQ TD NO: 4B1)

BMS3h-193-27

DIGMTQSPSSLSASVGDRYTITCRASQTTGRALNWYQQKPGKAPKLLIYLASRLQSGYPSRFSGSGSGTDFTLTISSLE
PEDFATYYCHQYESPPLTFGOGTKVEIKR (SEQ ID NO: 482}

BMS3h-193-28

DIQMTQSPSSLSASVGDRYTITCRASQSIERRLNWYQOKPGKAPKLLIVLASRLQSGYPSRFSGSGSGTDFTLTISSLO
PEDFATYYCHQYESPPLTFEQETKYELIR (SEQ ID NO: 483)

BMS3h-193-29

DIQMTQSPSSLSASVGDRYTITCRASQTIERRLNWUYQQK PGKAPKLLIYLATRLQSGVPSRFSGEGSGTDFTLTISSLY
PEDFATYYCHQYFSPPLTFGQGTKVEIKR (SEQ ID NO: 484)

BMS3h-193-30

DEIQMYQSPSSLSASVGDRVTITCRASQS TERRENUWYOOKPGKAPKLLIYL ASKLOSGYPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGUGTKVETKR (SEQ ID NO: 485)

BMS3h-193-2501

DIQMTGSPSS LSASVGDRVTITCRASQTIE RRENWYQQKPGKAPR! L. TYLATRLQSGYPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCHOFERPRLTFGOGTKVEIKR (SEQ ID NOT 486)

BMS3h-193-2502

DIQMTQSPSSLSASVEDRVTITCRASFPIDRRLNAYQOKPGKAPRLLIVLATRLOSGVPSRFSGSGSGTDFTLTISSLO
PEDFATYYCHQYESPPLTFGQGTKVETKR (SEQ ID NO: 487)

BMS3h-193-2503

DIOMTQSPSSL SASVGDRYTTTCRASSTIGRRLNAVOQKPGKAPRLLTYLATR QSGUPSRFSESGSGTORTLTISSLQ
PEDFATYYCHQYESPPLTFGOATKVETKR (SEQ ID NO: 48%)

BMS3h-193-2504

DIQMTOSPSS L5ASVEDRYT ITCRASSOTGRRLNUYOOKPGKAPRLLIYLATRI OSCYPSRFSGSGSGTDFTL TISSLQ
PEDFATYYCHQYESPPLTFGGGTKVEIKR (SEQ ID NO: 489)

BMS3h-193-2505

DIGMTQSPSS LSASVGDRYT ITCRASERIGRRLNWYQOKPGIKAPRLLIYLATRLOSGYPSRFSGSGSGTOFTLTISSLG
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 499)
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BMS3h-193-2506

DIOMTQSPSSLSASYGDRYTITCRASQOTERRLNWYOQKPGKAPRLL IVLATRLOSGYPSRFSGSGSGTDFTLTISSLY
PEDFATYYCHQVESPPLTFGQGTKVEIKR (SEQ ID NO: 491)

BMS3h-193-2507

DTQMTQSPSSLSASVGBRVT ITCRASQP TARRLNWYQQKPGKAPRLL IV LATRLQSGVRSRFSCSGSGTORTL TISSLY
PEDFATYYCHQYESPPLTFGQGTKVETKR (SEQ ID NO: 492)

BMS3h-193-2508

DIQMTQSPSSLSASVGBRVTITCRASGNIGRRLNWYQQKPGRAPRLLIVLATRQSGYPSRFSGSGSGTDFTLTISSLY
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 493)

BMS3h-193-2509

DIQMTQSPSSLSASVGDRYTITCRASRNIDRRLNWYQOKPGRAPRLLIVLATRLOSGYPSRFSGSESGTDFTLTISSLQ
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 494}

BM53h-193-2510

DIQMTQSPSSL.SASVGDRVTITCRASQSTGRRLNWYQUKPGKAPRLL TYLATRLOSGYPSRFSGSGSGTDFTLTISSLY
PEDFATYVCHQYESPPLTFGOGTKVEIKR (SEQ ID NO: 495)

BMS3h-193-2511

DIQMTOSPSSLSASYGDRYTITCRASQNIG TRLNWYOOKPGKAPRLLIYLATRLQSGYPSRFSGSGSATDFTLTISSLY
PEDFATYYCHOYESPPLTFGOGTKVETKR (SFQ ID ND: 496)

BMS3h-193-2512

DIGMTQSPSSLSASYEDRVTITCRASEVIGRRLNWYQQKPGKAPRLLIYLATRLQSGYPSRESGSGSGTDFTLTISSLY
PEDFATYYCHQVESPPLTEGQGTKVEIKR (SEQ 1D NO:! 497)

BMS3h-193-2513

DIQMTQSPSS LSASYGDRYTITCRASEATGRRLNWYQQKPGKAPRLLIVLATRLOSGYPSRFSGSGSGTDFTLTISSLY
PEDFATYYCHOYESPPLTFGQGTKVEIKR (SEQ ID NGt 498)

BMS3h-193-2514

DIQMTQSPSSLSASYGDRVT ITCRASTSTARRLNWYQQKPGKAPRLLIYLATRLQSGYPSRFSGSESGTDFTI.TISSL)
PEDFATYYCHOYESPP| TFGOGTKVETKR (SEQ ID NO: 499)

BMS3h-193-2515

DEQMTSPSSLSASVGURVT ITCRASLNIGRRLNYYQOKPGKAPRLLIYLATRLQSGYPSRFSGSGSGTDFTLTIZSLY
PEDFATYYCHQYESPPLTFGQGTKVEIKR (SEQ ID NO: 508)

BMS3h-193-2516

DIOMTQSPSSLSASVGDRYT ITCRASQTIERRLNWYQOKPGKAPRLLIYLSSKLOSGYPSRFSGSESGTDFTLTISSL)
PEDFATYYCHQYESPPLTFGQGTKVETKR (SEQ ID NO: 5@1)

BMS3h-198-1

EVQLLESGGGLYQPEGSLRLSCAASGS TTAGYEMUWVRQAPGKGLERVSATSBSGGSTYYADSVKGRETISREDSKNTL
YLMNSLRAEDTAVYYCARDPYSFOYWGQETLYTVSES (SEQ 1D NO; 582)

BMS3h-198-2
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EVQPLESGGGLVQPGGSLRLS CAASGFTFAGYEMUWVROAPGKGLERTSATSGS RS TYYADSVKGRETTSRIDSKNTL
YLOMNSLRAEDTAVYYCARDPYSFDYWGQGTLYTYSS (SEQ ID NO: 563)

BMS3h-198-3

EVQLLESGAGSVOPGGSLRLSCAATGSTFAGYEMWWYRIAPGK Gl ERVEATSGSGES TYYADSYKGRF TISRDBSKNTL
YLQMNSLRAEDTAVYYCARDPYSYDYWGQETLYSVSS (SEQ ID NO: 504}

BMS3h-198-4

EVQLLESGEGLVQPGESLRLSCAASGL TFAGY EMWKVROAPGKGLERVSATSGSGES TYYADSYKGRETISRDDSKNTL
YLQMNSLRAEDTAVYHCARDPYSFOYWGQGTLVTYSS (SEQ ID NO: 585)

BMS3h-198-5

EVQLLESGGGLVQPGGSLRL SCAASGFTFAGYEMUWNYRQAPGKGLERVSALSGSGGS TYYADSVKGRFTISRODSKNTI.
YLOMNSLRAEDTAVYHCAKEPYSYDVHGQGTLYTVSS (SEQ ID NO: 506)

BMS3h-198-6

FVQLLESGGGLYQPGESLRLSCAASGS TFAGYEMWWYRQAPGKGLERVSATSGSGES TYYADSVKGRFTISRDDSKNTL
YLQMNSLRPEDTAVYYCVKDPYSFOYWGQGTLYTVSS (SEQ ID NO: 507)

BMS3h-198-7

EVQLLESGGGLVQPGGS LRLSCAASGSTIAGYEMAKVRQAPGKGLERYSAISGSGES TYYADS VKGR TTSRDDSKNTL
VEQRNSLRAEDTAVYYCARDPYSFOYWGQGTPYTVSS (SEQ 1D NO: 508}

BMS3h-198-8

EYQLMESGGGLVQPGGSLRLSCAASGS TRAGYEMUMWYRQAPGKGL ERVSATSGSGRS TYYADS VKGRI TISRDOSKNTL
YLQMNSLRAEDTAVYYCAKDPYSFDYWGQGTLVTVSS (SEQ ID NO: :583)

BMS3h-198-9

EVQLLESGGGLVQPGGSLRLSCAASGF TFAGYEMWWVRQAPGK GLERYSATSGSGGSTYYADSVKGRF TISRDDSKNTL
YLOMNSLRAEDTAVYYCAKEPYSFOYWGQRTLYTVSS (SEQ ID NO:i 518}

BMS3h-198-10

EVQLLESGGGLVQPEGS LRLSCAASGS TIAGYEMWWVRQAPGKGL ERVSATSGSGES TYYADSVKGRF TISRDDSKNTL
YLOMNSLRAEDTAVYYCAKOPVSFOYWGQGTIVTVSS (SEQ ID NO: 511)

BMS3h-198-11

EVOLLESGGGLVQPGGSLRLSCAASGFTFAGYEMWIWYRQAPGKGLERVSATSGSGGSTYYADS VKGRFTISRDDSKNTL
YLQMNSLRAEDTAVYYCARDPYSFUYWGQGTLVSVSS (SEQ ID NOv 512)

BMS3h-198-12

EVQLE ESGGGLYQPGGSLRLSCAASGF TTAGYEMAWVROAPGK GLERVSALSESGGS TYYADS VKGRETISRDDSKNTL
YLQMNSLRAEDTAVYYCAKDPYSFDYWGQGTLVTVSS (SEQ ID WOT 513)

BMS3h-198-13

EVOLLESGGGLYQPGGSLRE SCAASGFTFAGYEMWWVRQAPGKGLERVSATSGSGGS TYYADSVKGRF TITRDDSKNTL
YLOMNSLRAEDTAVYYCAKEPYSFDYWGQGTLYTVSS (SEQ ID NO: 514)

BMS3h-198-14

EVQLIL ESGAGLVQPGGSLRESCAASGF TFAGYEMUWF RQAPGKGL ERVSATSBEGGS TYYADSVKGRF TISRDOTKNTL
VI OWNGI RAFNTAVYYC AKDPYSFNVWROGTI.VTVSS ((SEQ ID NO! 515)
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BMS3h-198-15

EVOLLESGSGLVQPGGSLRLSCAASGSTFAGY EVIWVRQAPGKGL ERVSATSGSGGS TYYADSVKGRF TISRDDSKNTL
YLQMNSLRAEDTAVYYCARDPYSFOYWGQGTLYTVSS (SEQ ID NO: 516)

BMS3h-198-16

EVOLLESGEGLVQPGGSLRLSCAASGS TFAGYEMWWYROARGKGLERISATSGSGGSTYYADSYKGRFTISRDDSKNTL
YLKFNSLRAEDTAVYYCAKDPYSFDYWGQGTLVTVSS (SEQ ID NO: 517)

BMS3h-198-17

EVQLLESGGEGLVOPGGSLRLSCAASGFTFAGYEMWWYRQAPGK G ERVSATSGSGGATYYADS VKGRF TISRODSKNTL
YLQMNSLRAEDTAVYYCARDPYSFOYWGOGTLYTVSS (SEQ ID NO: 518)

BMS3h-198-18

EVQLLESGGGLVOPGGSLRL SCAASGE TFAGVENWWYRRAPGKGLERVAATSGSGGS TYYADSVKGRF TISRDBSKNTL
YLQMNSLRAEDTAVYYCARDPYSFDYWGQGTLVTVSS ((SEQ 1B NO: 518)

BMS3h-198-19

EVQLLESGAGLYQPGGSLRLSCAASGF TFAGYE LWWVRQAPCKGLERVSATSGSGGS TYYADSVKGRFTTSRODSKNTL
YLQMNSLRAEDTAVYYCARDPYSFOYRGQGTLVTVSS (SEQ ID NO: 5287

BMS3h-198-20

EVOLLESGGEL VOPGESERLSCAAPGHTLAGYEMAWVRQAPGKGL ERVSATSGSGGSTYVADSVKGRE TISRODSKNTL
VLQMNSLRAEDTAVYYCAKEPYS FDYWGQSTLVIVSS (SEQ TD NO: 521)

BMS3h-198-21

EVOLLESGGGLVYPGGSLRLSCAASGLTFAGYEMUWYRKAPGKGL ERVSATS GSGGS TYYADSVKGRF TTSRDDSKNTL
YLQMNSLRAEDTAVYYCARDPYSFDYWGRGTLVTVES (SEQ ID NOt 522)

BMS3h-198-22

EVQLLESGGGLYQPGGSLRLSCAASGFTFAGYEMUWKYRQAPGKGLERVSATSGSGOS TYYADSVKGRFTISRDDSKNTL
YLQMNSLRAEDTAVYYCAKEPYSYDYWGHGTLYTVSS (SEY ID NO: 523}

BMS3h-198-23

FVQPLESGGELVQPEGSLRLSCAASGETFAGYEMWWYR)APGKEL ERVSATSGSGGNTYYADSVKGRFTISRODSKNTL
YLOMNS1, RAEDTGYYYCARDPYSFINWGQGTLVTVSS (SEQ ID NG+ 524)

BMS3h-198-24

EVOLLESGGGLYQPGGELRLSCAASGFTRAGYEMWWVRQAPGKGLERVSATSGSGGS TYYADSVKGR FTISRDOSKNTL
YLQMNSLRAEDTAVYYCAKEPYSFOSWGQGTLVTVSS (SEQ ID HO: 525)

BMS3h-198-25

EAQLLESGGGL VOPGGSLRLSCAASGLTRAGYEMWWVROAPGKGL ERYSATSGSGES TYYADSVKGRFTISRDDSKNTL
YLQMNSLRAEDTAVYYCARDPYSFDYWGQATLYTVSS (SEQ ID N0t 526)

BMS3h-198-26

EVQLLESGEGLVQPGGSE RLSCAASGS TRAGYEMAIVRQARGKGLERVSATSGSGESTYYADSVIGRFS TSRODSKNTL
YLQMUSLRAEDTAVYYCAKEPYSFDHWGQGTLYTVSS (SEQ ID NO: 527)
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BMS3h-198-27

EVOLLESGGELVQPGESLRLSCAASGS TFAGYEMWWVARAPGKGL ERVSATSGSGESTYYADSVKGR FTTSRODSKNTL
YLQMNSLRAEDTAVYYCARDPYSFOYNGQGTLYTVSS (SEQ ID NO: 528)

BMS3h-198-28

EVQLLESGGGLVQPGGSIRL SCAASGHTFAGYEMWWFROAPGKGLERVSALSGSGGSTYYADSVKGRFTTSRODSKNT L
YLQMNSLRAEDTAVYYCAKDPYSFDNWGQGTLVTVSS (SEQ ID NO: 529)

BMS3h-198-29

EVQLLESGGGLVEPGESLRL SCAASGFTFAGYEMMNVAGAPGKGLERVSAT SESGESTYYADS VKGRI TISRDDSKNTL
VLQMNSLRAEDTAVYYCAKEPYS FDHRGOGTLVTVSS (SEQ ID NO: 536)

BMS3h-198-30

EVOLLESGGGLYQPGGSLRLSCAASGY TFAGY EMWWVROAPGK GL ERVSATSGSEGS TVYADSYKGRFTISRDDSKNTL
YLQMNSLRAEDTAVYYCAKEPYSFDHRGQETLYTVSS (SEQ ID NO: 531)

BMS3h-198-31

EVQL LESGGGLVPGGSLRLSCAASGFTFAGYEMUWWYRQAPGKGLERVS ATSGSGES TYYADSYKGRFTISRONSKNTL
YEQMNSLRAEDTAVYHCAKEPYSYDYWGQGTLYTYSS (SEQ ID NO: 532)

BMS3h-198-32

EVQLLESGGGH VQPGGSLRL SCAASGF TFAGYEMWAHFRQAPGKGLERVSAISGSGGSTYYADSVKGRF TISRDNSKNTL
YLOMNS LRAEDTAVYYCAKDPYS FDNWGQGTLVTVSS (SEQ ID HO: 533)

BMS3h-198-33

EVQLEESGGGEVQPGESLRLSCAASGFTFAGYEMWAVRQAPGKGLERVSATSGSGGS TYYADSVKGRFTISRDDSKNTL
VLQMMSLRAEDTAVYYCAKEPYSYDYWGQGTLYTVSS (SEQ ID NO: 534)

BMS3h-198-34

EVOLLESGGGLYQPGESLRLSCAASGF TFAGYEMWWYRQAPGKGLERVSATISGSGGS TYYADSYKGRE TISRDDSKNTL
YLOMNSLRAEDTAVYYCAKDPYSFONWGQGTLYTVSS (SEQ ID HO: 535)

BMS3h-198-35

EVOLEESGGGLVQPGASLRL SCAASGFTFAGY EMWWVRQAPGKGLEWVSAISGSGGS TYYADSVKGRT TISRDDSKNTL
YLQMNSLRAEDTAVYHCAKEPYSYDYWGQGTLYTVSS {SEQ ID MO 536)

BMS3h-198-36

EVQL LESGGGLYQPGESLRLSCAASGEFTFAGYEMWAFRQAPGKGLEWVSATSGSGGS TYYADSYKGRF T ISRDDSKNTL
¥LQMNSLRAEDTAVYYCAKDPYSFONWGQGTLYTVSS (SEQ IO N0 537)

BMS3h-198-37

EVQLLESGGGLVQPGESLRLSCAASGFTFAGYE LWWVROAPGKGLERYSATSGSGESTYYADSVKGRE TISRDDSKNTL
YEQMASLRAEDTAVYVCAKDPYSFOYRGQRTLYTVSS (SEQ ID MOY 53B)

BMS3h-198-38

EVOLLESGGELVQPGASLRLSCAASGF TFAGYE LWWYROAPGKGLERVSATSGSGGSTYYADSYKGRFTTSRDDSKNTL
YLOMNSLRAEDTAVYYCARDPYSFOYWGQGTLYTVSS (SEQ TD MGt -539)

BMS3h-202-1
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EVOLLESGGGLYQPGGS LRLSCAASGFTFPTAEM LWVRKAPGKGLEWVS SISASGGS TYYADSVKGRF TISRDNSKANTL
YLQMASLRAEDTAVYYCAKEPVSYVATFDYWGQGTLVTVSS (SEQ ID NO: 548)

BMS3h-202-2

EVQLLYVSGGEELYQPGGSL AL SCAASGFTFPTAEMLIWVRQAPGKGPEWVSSTSASGESTYYADSVKGRFTISRONSKNT L
YLOMNSLRAEDTAVYYCAKEPVSYVATFOYWGDGTLVTVES (SEQ ID NO: 541)

BMS3h-202-3

EVQLLESGGGLVQPGGSLRLECAASGE TFITAEMYWYRKAPGMGLEWVSS ISASGGYTYYADSVKGRETIS RONSKNML
YLQMNSLRAEDTAVYYCAKEPVSYVATFDYWGQGALYTVTS (SEQ ID NO: 542)

BMS3h-202-4

EVOLLVSGGELVQPGGSLRLSCAASGR TFPTAEMVWVRQAPGKGLEWYSSISASGGSTYYADSVKGRFSISRDDSKNTL
VEQMNS LRAEDTAVYYCAKEPYSYYATFDYWGHGALVTVSS. (SEQ 1D NOx 543)

BMS3h-202-5

EVOI.LESGGEGLVQPGESLRLSCAASGF TFPTAEMLWVRQAPGKGLEWYSS ISASGGS TYYADSYKGRFTISRONSKNTL
YLQMNSLRAEDTAVYYCAKEPYSYVATFDYWGQGTLVTVSS (SEQ TD NO; 544)

BMS3h-202-6

EAQLLESGGGLVQPGGSLRLSCAASGE TFPTAEMYWYRQAPGKGLEWTSSTSASGGSTYYADSVKGRFTISRDNSKNTL
VLOLNSLRAELTAVYYCAKEPYSYVATFDYWGRGTLVTVSS  (SEQ ID. NO: 545)

BMS3h-202-7

EVQLLESGGELVQPGGSLRLSCAASGE TFPTAEMLWVRQAPGIGL EWYSSTSASGES THYADSVKGRF TTSRDNSKSTL
YLQVNSLRAEDTAVYYCAKEPVSYVATFDYWGPGALVTVSS (SEQ ID NO: 546)

BMS3h-202-8

EVQLLESGEGLYQPGGSLRLSCAASGE TFPTAEMLIWRKAPGK GLEWVSSTSASGGSTYYADSYKGRFTISRDNSKNTL
FLOMNSLRAEDTAVYYCARERVSYVATFDVUGQGTLYTVSS (SEQ ID NG: 547)

BMS3h-202-9

EVQLLESGRGLYQPGGSLRLSCAASGFTFPTAEMEWYROAPGKGLEWVSSTSASGES TYYADSVKGRFTISRONSKNTL
YLQMMS LRAEDTAVYYCAKEPYSYWATFDYWGPGALVTVSS -(SEQ ID NO: 548)

BMS3h-202-10

EVQLLESGGELVQPGGSLRLSCAASGF TFHTAEML WVRQAPGKGLEWYSSTSASGAS TYYADSVKGRFTISRONSKNTL
YLOMNS LRAEDTAVYYCAKEPYYYWATFRYWGOGTLVTVSS (SEQ 1D NO: 549)

BMS3h-202-11

EVQLLESGRGELVQPGGS LRLSCAASGETFPTAEMEWVRKAPGKGLEWYSSISASEASTYYADSVKGRFTISRONSKNTL
YLOMHSLRAEDAAVYYCAKEPYSYVAT FDVWGRGTLVTVSS (SEQ ID. NO: 55@)

BMS3h-217-1

HIQMTOSPSSLSASVGDRYTITCRASHFIGTLL TWYQHKPGKAPKL LT TYGSLLQSGVPSRFSGSGSGTDFTLTISSLY
PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 551)

BMS3h-217-2

DIQMTQSPSSLSASVGDRYTITCRASHFIGTLLSIWYQQKPRIAPK LLITYGSLLYSGYPSRFSGSGSGTDFTLTISSE
Y
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BMS3h-217-3

DIQMTQSPSSLTASVELRYTITCRASHRIGT LLSWYQQEPGKAPKLLYTYGS LLOSGVPSRESGSGSGTDETLTISNLY
PEDFATYYCGQGVIWPPTFGOGTKVENIR (SEQ TD MO: 553)

BMS3h-217-4

DIQMTRSPSSLSASVGDRYTITCRASHF IATLLSWYQQKPGKAPKLL ITYGSLLQSGYPSRESGSGSGTDFTLTISS LY
PEDFATYYCGQGVLWPPTFGQGTKVEIKR (SEQ ID NO: 554}

BMS3h-217-5

DIQMTOSPSFLSASVGORYTITCRASHFIAT LESWYQRKPEKAPKLL YL YGELLGSGVPSRFSGSGSGTDFTLTISSLY
PEDFATYYCGQGVLWPPTFGQGTKVEIKR (SEQ TO NG: 555)

BMS3h-217-6

DIQMTOSPSSLSASVEDRVTITCRASHF IGTLLSWYQUKPGIATKLLITYGSLLOSGVPSRFSGSGSGTDFTLTISSLO
PEDFATYVCGQGVIWPPTFGOGTKVEIKR (SCQ TD NO: 556)

BMS3h-217-7

DTQMTOSPSSLSASYGDRYTITCRASHFIGSL LSWYQHKPGKAPKLLITYGS|LQSGVPSRFSGSGSGTDRTLTISSLG
PEDFATYYCGOGVLWPATFGQGTKVEIKR (SEQ ID NO: 557}

BMS3h-217-8

DIQNTQSPSS| SASVGDRVTI TCRASHEIGTL LSWYQHKPGKAPKLLETYGSLLOSGYPSRFSGSGSGTDFTLTTSSIQ
PEDFATYYCGQGYLWPATFGOGTKYETKR (SEQ ID NO: 558)

BMS3h-217-9

DIQMTQSPSSLSASVGDRYTITCRASHF IGTLLSWYQUKPGKAPKL LETYESMLQSGVPSRFSGSGSGTDFTL TISSLY
PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO3 559}

BMS3h-217-10

DIGMTQSPSSLSASVGDRVTITCRASHFIRTLLSWYQHKPGKAPKL LITYGSL LQSGVPSRFSGSGSGTEFTLTISSEQ
PEDFATYYCGQGVLWPATRGQGTKVEIKR (SEQ ID NO: 568)

BMS3h-217-11

DIQMTQSPSSLTASVGDRVT ITCRASHFIGTLLSUVQHKPGKAPKL LITYGSLLOSGVPSRFSGSGSGTEFTLTISSLO
PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 561)

BMS3h-217-12

NIQMTQSPSSESASYGDRVTITCRASHFIGTLLSWYQHKPGKAPKL LITYGSLLQSGVPSRESGSGSGTDFTLTISSLY
PEDFATYYCGQGYLWPATFGQGTKVEIKR (SEQ ID NO: 562)

BMS3h-217-13

DIQMTQSPSSLSASVGDRYTINCRASHFIGTLLSWYQHKPGKAPKLLITYGSL LQSGYPSRESGSGSGTDFTLTISSLY
PEDFATYYCGQGVIWPATFGQGTKVETKR (SEQ ID NO: 563)

BMS3h-217-14

DIQLTQSPSSLSASVEDRVTITCRASHE TETLLSHVOOKPGRATKLLITYGSL LQSGYPSRFSGSGSGTDETLTISSLY
PEDFATYYCGOGVLWPPTFGQGTKVEIKR (SEQ ID NO: 564)
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BMS3h-217-15

DIQMTQSRSSEYASVGDRYTITCRYSHFIGT L LSWYQQKPGKAPKLLITYGSL LOSGVPSRFSGSGSGTDFTLSISSLY
PEDFATYYCGQGVLWPPTFGQRTKVEIKQ (SEQ ID NO: 565)

BMS3h-217-16

DIGMTQSPSSLSASVGDRYTITCRASHFIGTLLSWYQOKPRKAPKLLITYGSL LQSGYPSRFSGSGEGTDFTLTISSLY
PEDFATYYCGQGVLWPFTFGOGTKVEIKR (SEQ ID MO: 566}

BMS3h-217-17

DIQIIQSPSSLSASVGIRVT ITCRASHFIGTLLSWYQUKPGKAPKLLITVGSL LQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCGQGVLHPPTFGOGTRVETKR (SEQ 1D NO:' 567)

BMS3h-217-18

DIOMTQSPSSLSASYGERVTITCRASHFIGTLLSWYQLKPGKAPKL LTTYGSL LQSGVPSRESGSESGTOFTLTISSLY
PEDFATYYCGOGVLWPATFGOGTKVEIKR (SEQ ID NO: 568)

BMS3h-217-19

DIQHTOSPSSLSASYGDRYTITCRASHF IGTLLSWYQLKPEKAPKLLITYGSHLQSGYPSRFSGSGSGTDETLTISSEQ
PEDFATYYCGOGVLWPATFGOGTKVENKR (SEQ ID NO: 569)

BMS3h-217-20

DIQMTQSPSSLSASYGDRYT ITCRASHFIGTL LSWYQLKPGKAPKLLITYGSL LQRGVPSRFSGSGSGTDFILTISSLY
PEDFATYYCGQSVLHPATFGOGTKVETKR :(SEQ ID NO: 570)

BMS3h-217-21

DIQMTQAPSSLSASVGRRVTTTCRASHFIGTL LSWYQLKPGKAPKLLITYGSL LQSGYRSRFSGSGSGTOFTL TTSSLQ
PEDFATYYCGQGVLWPATFEQGTKVENKR (SEQ ID NOY 571)

BMS3h-217-22

DIQMTQSPSSLSASYGDRVTITCRASHRIGS LLSWYQQKPGKAPKLLITYGSL LASGYPSRFSGSGSGTOFALTISSLE
PEDFATYYCGQGVLWPATFGQGTKVEIKR (SEQ ID NO: 572)

BMS3h-217-23

DIGMTOSPSSLSASVGDRYTITCRASHFIGS LLSWYQVKPGRAPKLLT TYGSLLOSGVPSRFSGSGSGTOFTLTISSLY
PEDFATYYCGQGYLWPATEGOGTTVEIKR (SEQ ID NG: 573%

BMS3h-217-24

DILMTQSPSSLSASVGDRYTITCRASHFIGSLLSWYQQKPGKAPKLLITYGSLLYSGVPSRESGSGSGTDFTLTISSLQ
PEDFATYYCGQGYLWPATFGOSTKVEIKR (SEQ ID NO: 574)

BMS3h-217-25

DIQMTQSPSSLSASYGDRYT ITCRASHFIGT LVSWYQQKPGKAPKLLITYGSLLOSGVPSRFSBSGSGTIFTLTISSLY
PEDFATYYCGQGVLWPATYGQGTKVEIKR (SEQ ID NOY 575)

BMS3h-217-26

DIQMTQSPSSLSASYGDRYTITCRASHFIGT LVSWYQQKPGKAPKL L TTYGSLLQSGYPSRFSESGSGTDITLTISSIY
PEDFATYYCGQAVLWPATIGQGTKVENKR (SEQ ID NO: 576)

BMS3h-217-27
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DIKMTQSPSSLSASVGORYTITCRASHRIGTLVSWYQUKPGKAPKLL T TYGSMLUSGVPSRFSESESGTOFTLTISSLY
PEDFATYYCGQGYLWPATFGQGTKVEIKR (SEQ ID NO: 577)

BMS3h-217-28

DINMTOSPSSL SASYGDRYT LTCQASHF IGT LVSWYQQKPGKAPKLLITYGS LQSGYPSRFSGSGSGTOFTLTISSLY
PEDFATYYCGQGVLWPATFGQGTKYEIKR (SEQ ID MO: 578)

BMS3h-217-29

DIQMTQSRSSLSASVGDRVTTTCRASHF IGTLLSWYQQKPGKAPKLLITYGSHLOSSYPSRESGSGSGTOFTL TISSLY
PEDFATYYCGOGVLWPATEGQGTKVEIKR (SEQ ID NO: 579)

BMS3h-217-30

DIQMTQSPSSL SASVEDRVTTTCRASHETGTL LSHYQLKPGKAPKL L ITVGSWLQSGVPSRESGSGSGTRFTETISSL)
PEDFATYYCGQGVLWPATEGQETKVETKR (SEQ ID NO: 58@)

BMS3h-217-31

DIQMTQSPSSLSASVEDRVTITCRASHEIGTLLSWYQOKPGKAPKL LITYGSL LQSGVPSRFSGSGFGTDFTLTISSLY
PEDFATYYCGQEVIWPATHGQGTKVEIKR {SEQ ID NO: 581)

BMS3h-217-32

DIQMTQSPSSLSASVGDRVSITCRASHETGTL LSWYQQKPGKAPKLL ITYGSLLQSGVPSRFSGSGFGTOFTLIISSLY
REDLATYVCGQEVLWPATFGQGTKVEIKR (SEQ ID NO: 582)

BMS3h-217-33

DIQMTQSPSSLSASVEORVTITCQASHFIGTLLSWYQQKPGKARKLLITYGSLLQSGYPSRFSGSGFGTDFTLTISSLY
PEDFATYYCGQEVLWPATFGQGTKVEIKR (SEQ ID NO: 583)

BMS3h-217-34

DIQMTQSPSSLSASYGORVTITCRASHFIGTLLSHYQUKPGKAPKLLITYGSLLOSGYPSRFSGSGFGTEFTLTIASLY
PEDFATYYCGOGYLWPATIGQGTKVEIKR (SFQ ID NO: 584)

BMS3h-217-35

DIQMTQSPSSLSASYGDRYTITCRASHFIGTLLSWYQQKPGKATKLLITYGSL LQSGVPSRFSGSGSGTDFTLTISSLY
PEDFATYYCGQGVLWPPTFGOGTKVEIKR (SEQ ID NO: 585)

BMS3h-217-2301

DIQMTQSPSSLSASYGDRYTITCRASHF IASL LSWYOVKPGKAPKLLITYGSLEQSGYPSRFSGSGSGTDRFTLTISSLG
PEDFATYYCGQGVLWPATFGQGTTVEIKR {SEQ ID NO! 586)

BMS3h-217-2302

DIGMTOSPSSLSASVEPRVTTTCRASHFTAQL LSWYQVKPGKAPKLLITYGSLLQSGVPSRFSGSGSGTDFTLTISSLY
PEDFATYYCGOGVLWPATFGQGTTVEIKR (SEQ ID NO: 587}

BMS3h-217-2303

DIOMTQSPSSL.SASUGDRVT TTCRASHFIAQL LSWYQUKPGKAPKLL ITYGSLLQSGVPSRFSGSGSGTOFTLTISSLY
PENFATYYCGQGVLUPATFGQGTTVEIRR (SEQ ID NO: 588)

BMS3h-217-2304

DIQMTQSPSSLSASVGDRVTITCRASHYTASL L SWYQUKPGKAPKLLTTYGS L LQSEAPSRFSGSESGTOFTLTISSLY
PERFATYWCRAGVI WRATICAGTTYFTKR {SFQ TD NO: SRIY
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BMS3h-217-2305

DIQMTQSPSS LSASVEIRVTITCRASHFIGSLLSWYQVKPGKAPKLLITHASYLQSGYPSRFSGSGSGTOFTLTISSLY
PEDFATYYCGQGYLWPATFGQETTVELKR (SEQ ID NO: 596)

BMS3h-217-2306

DIQMTQSPSS LSASYGDRVTITCRASHFIGSL LSWYQVKPGKAPK L LITUTSYLQSGYPSRFSGSESGTOFTLTISSLY
PEDFATYYCGQGVLWPATFGRGTTVEIKR (SEQ ID. NO: 591)

BMS3h-217-2307

DIQMTQSPSSLSASYGDRVTITCRASHEIGSLLSWYQUKPGKAPKLL ITHSSYLQSGVPSRFSGSESGTDFTLTISSLY
PEDFATYYCGQGVLWPATFGQGT TVEIKR (SEQ ID NO: 592)

BMS3h-217-2308

DIQMTQSPSSLSASVGDRYTITCRASHFTGSL . SWYQUKPGKAPKLLITWGSHLQSGYPSRFSGSESGTDFTLTISSLY
PEDFATYYCGQGYLWPATFGQGTTVETKR (SEQ ID NO: 583)

BMS3h-217-2309

DIQMTQSPSS LSASVEDRVTITCRASHFTIGSL LSHYQUKPGKAPKLL TTWASII(SGVPSRFSGSGSGTOFTLTISSLY
PEDFATYYCGQGYLWPATFGQGTTVETKR (SEQ ID MO 594)

BMS3h-217-2310

DIQMTQSPSSL:SASVGDRYTTTCRASHFIGSL L SWYQVKPGKAPKLLITUSSWLQSGVPSRFSGSGSGTDFTLTISSLY
PEDFATYYCGQGVLWPATFGQETTVETIKR (SEQ ID NO: 595)

BMS3h-217-2311

DIQMTQSPSSLSASVGDRVTITCRASHWIAQLLSWYQVKPGIAPKLLTTYGSL LQSGYPSRFSGSGSGTDFTLTISSLO
PEDFATYYCGQGYLWPATFGQGT TVEIKR (SEQ ID NO: 596}

BMS3h-217-2312

DIGMTGSPSSLEASVGDRVTITCRASHELGSL LRIVQVKPGKAPKLL TTYGSL LQSGVPSRFSGSGSGTORTLTISSLO
PEDFATYYCGOGVLHPATFGOGTTVEIKR (SEQ ID NO: 597)

BMS3h-217-2313

DIQMTQSPSSLSASVGDRYTLTCRASHRIAQL L SHYQVKPGKAPKLL TTYGSLLASGVPSRFSGSGSGTOFTLTISSLY
PEDFATYYCGQGYLWPATFGQGTTVETKR (SEQ ID NO: 598}

BMS3h-217-2314

DLQMTQSPSSLSASYGNRYTITCRASHYIASL LSWYQVKPGKAPKLLITYGS LLOSGVPSRFSGSGSGTOFTLTISSLO
PEDFATYYCGQOVLWPATFBQGTTVETKR (SEQ ID NO: 599)

BMS3h-217-2315

DIQMTQSPSSLSASVGDRVTITCRASHF IGSLESWIVOVKPGIKAPKLLTRFGSL LQSGYPSRFSGSGSGTDFTLTISSLY
PEDFATYYCGUGYLWPATFGQETTVEIKR (SEQ IR NO: 66@)

BMS3h-217-2316

DIQMTQSPSSLSASYGDRVTITCRASHFTGSLLSWYQVKPGKAPKLLITYKSYLSGYPSRFSGSGSGTDFTLTISSLY
PEDFATYYCGOGYLWPATFGQGT TVEIKR (SEQ ID NO: 581)
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BMS3h-217-2317

DIQHTQSPSSLSASYGDRVTITCRASHFTGSL LSWYOVKPGKAPK LLT TWGSYLOSGVPSRFSGSGSGTOFTLTISSLO
PEDFATYYCGQGVLWPATFGQGTTVEIKR (SEQ ID NO: 602)

BMS3h-217-2318

DIOMTQSPSSLSASVGDRVTITCRASHE TNGPLSWYQVKPGKAPK LL I TYGSL LQSGVPSRFSESGSGTDFTLTISSLQ
PEDSATYYCEQGVLWPATFGQATTVEIKR. (SEQ I MO 603)

BMS3h-217-2319

DIOMTQSPSSLSASVEDRVTITCRASHWIATLLSWYQUKPGKAPKLLITYGSLLQSGYPSRESESGSGTDFTLTISSLY
PEDFATYYCGQGYLWPATFGQGT TVEIKR. (SEQ ID NO: 684)

BMS3h-217-2320

DIQMTQSPSSLSASYEDRYTITCRASHFIHGPLSWYQVKPGIAPKL L TTYGSL LQSGYPSRESESESGTOFTLTISSLO
PEDFATYYCGOGVLUPATFGQGTTVELKR (SEQ ID NO: 605)

BMS3h-217-2321

DIQMTQSPSSLSASYGDRVI FTCRASHE TGSLINMYVOVKPGKAPKLLT I¥GSLLQSGVPSRFSGSGSGTDETITTSSL)
PEDFATYYCGQGVLWPATEGQETTVETKR (SEQ 1D NO: 606)

BMS3h-217-2322

GIQMTOSPSSLSASVGDRVTITCRASHFIGSLLSWYQYKPGKAPKLLI TYGSWLQSGYPSRFSGSGSGTDFTLTISSLY
PEDFATYYCGREVLWPATFGQGTTVEIKR (SEQ ID NO: 6€7)

TABLE 4

Human Anti-CD40 Variable Domain Encoding Nucleotide Sequences

BMS3h-56-201

GAGGTGCAGCTGT TGGAGTCCGGEEGAGGLT TAGTACAGLCT GAGGEETCCCTACATLTCTCCTGTGCAGLCTECRGAT
TCACCTTTCGGGATTATGAGATGTGG TGGETCCALCAGGL I CEAGGGAAGEGTCTAGAGCEGGTCTCAGCTAT TAATCE
GCAGGGTACGCGTACATACTACGCAGALT COBTEAAGEGLLGETTCACCATC TCCLGCGACAAT TCCAAGARLACGCTE:
TATCTGCAAATGAACAGCC TGCE TGCCGAGGACACCGCGETATATTACTGTGCGAAACTTCCGTTTTACTT TCAGGAGT
GGLEGTCAGGGAACCCTEGTCACCGTLTCGAGE (SEQ ID NO: 6OB)

BMS3h-56-258

GAGGTGCAGCTGT TGGAGTCTGEAGEAGGL TTGGTACAGLCT GGGGGATCCCTGCETCTCTCCTGTGCAGCCTLCGGAT
TCACCTTTCGGRATTATGAGATGTEETEOGTCCACLAGGC TCCAGGRAAGGGTCTAGAGCGGETCTCAGCTAT TAATCC
GCAGGGTACGCETACATACTACGLAGALTCCGTGAAGGGLCGGTTCACCATCTCCCGOGACAAT TCCAAGAACACGLTE
TATCTGCAAATGAACAGCCTGCGTGCEGAGGACACLGLGGTATATTACTGTGCGAAACTTC CGTTTTACTT TCACGAGT
GOEATLAGGGAALCCTGGT CACCETCTCGAGE {SEQ 1D NO: 609)

BMS3h-37

GAGGTECAGE TGTTGGAG TCTGEEGGAGGEL TTEGTACAGLCTEEGEGGET CCCTGCOTLTCTCCTGTGCAGLCTLCGGAT
TCACCTTTGAGTGGTATGAGATGLAGTGGETCCECCAGGLTCC TCTAGAGTGGGTCTCAGCGATTTCTGE
TGATGGT TATCGTACATALTACGCAGACTCCGTGAAAGGLCGGT TCACCATC TECCGCRACAAT TCCAAGAACACGCTG
TATCTGCAAATGAACAGC CTGLGTGCCGAGGACACCGCGETATATTACTGTGCGANAGAGC TTGOGTATTTTGACTACT
GEEGTCAGGGAALCETGETCACCGTCTCGAGE (SEQ ID NO: 610)

BMS3h-38

GAGGTGCAGCTGTTGEAGTCTEGEEEAGELCTTEG TACAGICTGEGEGETCCETGUGTCTCTCLTGTGLAGCLTECGEAT
TCACCTTTGAGGAGGAGEAGATGATTTGGGAT CCGLCAGGL TL.CAGGGAAGGGTCTAGART GGG TCTCAGCTAT TAGTGE
TAGTGGTGGTAGCACATACTACGEAGAC TCCGTGAAGGGCCGET TCACCATITCCLGCGACAAT TCLAAGAACACGCTE
TATCTGCAAATGAACAGCCTGOGTGLCGAGGATACCGEGETATATTACTGTGCGARABAGLCATTTCGTTTTGACTALT
GEEGTCAGGGAACCCTGGTCACCETCTCGAGE (SEQ ID NO: 611)

BMS3h-41

GAGGTACAGE TETTAGAGTCT GGRGEAGH TTGRTACAG CTAARARGHTICE TAMGTCTC T TRTGCAGT CTCrGRAT
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TCACCETTACTGAGTATGAGATGATT GGG TCCOCCAGGLTCCAGEGAABGETCTGRAG TGGETETCATCTAT TTCAGE
TAATGGTGUTAATACATACTACGCAGACTCCGTGAAGEELCEGTTCACCATCTCCCGCRACAAT TCCAAGARLATGLTE
TATCTGCARATGAACAGCCTGCGTGLCGAGGACACCGCGGTATAT TACTGRTGCGAAAGAGE CGCTTAGE TT TGACTACT
GEGGTCAGGGAACCCTGG TCACCGTCTCGAGE (SEQ ID NO: 612)

BMS3h-43

GAGGTGCAGLTAT TGGAGTCTGEGGEGEAGGCTTGRTACAGLCTAGEEGETLCCTACATLTC TCCTGTACAGCCTCCGGAT
TCACCT T TAATATGTATGAGATE TCGTGEATCCGLCAGGL TCCAGGGAAGGGTC TAGAGTGEG TCTCAGGTATTAGTAG
GCGTEETTTTACTACATACTACGCAGACTCCATRAAGRGE CGATTCACCATCTCCCRCRACAAT TCCAAGAARCACGCTE
TATCTGCAAATGAACAGL CTGCGTGCCGAGGATACCACGETATATTALTGTGCGAAAGAGCCGATTACGTATGCTATGA
GETATGCGCGTTTTGACTAC TEGGGTCAGGEAACLCTAGTCACCGTCTCGAGC (SER ID NO: 613)

BMS3h-56

GAGGTGCAGCTGTTGGAGTC TEAGEEAGGCT TG TACAGCCTGEGEGET CCLTGUGTCTCTCCTETOLAGCCTCCEEAT
TCACCTTTCGGGAT TATGAGATGTGG T GGG TCCGCCAGEC TCCAGERAAGEGTC TAGAGCEEGETCTCAGCTAT TAATCC
GCAGGGTACGCGTACATALTACGCAGAL TECETGAAGEGCCGETTCACCATC TCCCGLGACAAT TEL AAGAACACGCTE
TATCTGCAAATGAACAGE CTGCETGLCGAGGATACCGCGETATATTACTGTGCGAAACTTCCGT TTATTTTEGACTALT
GAGHTCAGGGAACCCTGETCACCGTCTCGAGC (SEQ ID NO: 614)

BMS3h-106

GAGETGCAGCTGTTGOAGTCTGGGGEAGGLT TEATACAGCCTGGGEEG TCCATGLAGTCTCTCLTATGCAGECT CCGGAT
TCACCTTTTCGACTTATCATATGEAGTGGETCUGCCAGGL TCCAGGGAACGGT (TGGAGTBGETCTCAATGAT TBATGE
GGATGGTCTTGGGACATACTACGCASACTCCETGAAGEGLCAGTTCACCATCT LCCGCGACAATTCCAAGARCACGCTG
TATCTGCARATGAACAGCCTGCGTGLLGAGGACACCGCGETATATTACTETGCBAAACCERETCCGUAGTTTEGTCAGT
TTGACTACTGGGE TCAGGRARCCCTRGTCACCGTCTCGAGL (SEQ 1D NO: 615)

BMS3h-107

GAGGTGCAGCTGTTGGAGTCTOEGEGAGGCT TAGTACAGCLTGEEGEETCCCTECETCTETCCTGTGCAGCTTLLGGAT
TCACCTTTTCGGGATATGATATGCAGTGGETCCGLCAGGCTCLAGGGAAGGET CTAGAGTGGGTCTCAACGAT TAGTEL
GTCGGETETTTTTACATACTACGCAGACTCCGTGAAGGGLCEGT TCACCACCTCCCGCGACAAT TCCAAGARCACGLTE
TATCTGCAAATGAACAGC CTGEGTGCCGAGGACATCGCGGTATATTACTETGCGAAATATC CTAATCETTTTGECGCTTA
ATAATTTTGACTACTGGGGTCAGEGAACCCTGGTCACCGTCTCEAGE (SEQ ID Nt 616)

BMS3h-131

GACATCCAGATGACCCAGTCTECATCCTCCCTGTETECATCTGTAGBAGACCATGTCACCATCACTTECCGGECAAATA
GITCTATTTTGTGEGCET TAGCTTRGTACCAGCAGAAACCAGEGARAGCLCCTAAGCTCCTGATEGAGAGTTCTTECGG
TTTGCAAMGTGEGGTCCCATCACGTTTCAGT GGL AGTGGATCTGGGACAGAT TTCACTCTCACCATCAGCAGTLTGLAA
CCTGARGATTTTGCTACGTACTACTGTGTTCAGAATGLGGET TEGCC TGETACGT TCGGCCAAGHRGACCAAGETGGAAA
TCAAACGG (SEQ ID:NO: 617)

BMS3h-193

GACATCCAGATGACCCAGTCTCCATCUTCCCTGTCTGCATCTGTAGGAGALLG TGTCACCATCAC TTGECGRGCAAGTC
AGACGATTGAGCGTCGTTTAAAT TGGT ATCAGCAGAAALCAGGEAAAGCCCLTAAGCTCCTGATCTATCTTECTTCCCG
TTTGCAAAGTGGEETCCCATCACGTTTCAGTGGCAGTGGATC THGGACAGAT TTCACTCTCACCATCAGEAGTCTGCAA
CLTGAAGATTTTGCTACGTACTACTGTCATCAGTATGCGAGT CCACCT T TGACGT TCGRCCAAGRGACCARAGTGGAAA
TCARACGG (SEQ TID NO: 618)

BMS3h-198

GAGGTGCAGCTGT TGGAGTCTGEGGEAGGL TTGETACAGCCTGOGGEGET CCCTGCGTCTCTCUTATACAGCCTUCGGAT
TCACCTTTGCTGGGTATGAGATG TGETGGATCCGCEAGGE TCCAGGEAAGGGTL TAGARLGEGTLTCAGCTATTAGTGG
TAGTGEGTGETAGCACATACTACGCAGACTCCGTGAAGLGLCGGT TCALCATCTCLCGCGACGATTCLAAGAACALGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGLGGTATATTACTGTGCGAAAGATCCTTATAGT TT TGACTACT
GEGEGTCAGEEAACCCTGETCACCATCTUGAGE (SEQ ID NO: 619)

BMS3h-202

GAGGTGCAGCTGTTOGAGTCTOGGEGAGGLT TRATACAGLLTGEGGOGTCCCTGCATCTCTCCTGTECAGCLTLLGOAT
TCACCTTTCCGACTGCTGAGATGGTETEGG TCCECCAGGL TCUAGGEAAGEGTCTAGAGTEGGE TCTCATCTATTTCGGC
TAGTGGTEGTTCTACATACTACGCAGACTCCGTEAAGGECLGGTTCACCATCTCCCGLGALAAT TCCAAGAACACGLTG
TATCTGCAATGAACAGCCTGLGTGCCEAGGACACLGEGE TATATTACTGTGUGAAAGAGLLGGTGAGT TATGTGGCGA
CGTTTGACTACTGGGOTLAGGEAACCCTGETCACCATCTCGAGE (SEQ ID NO: 62@)

BMS3h-217

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTECATCTR TAGGAGACCETRTCACCATCACTTACCGOGEAAGTC
ATTTTATTGGTACTCTGITATC T TGATACCAGCAGAAACTAGGGAAAGCCCC TARGCTCCTGATCACTTATGGTTCETT
GTTELAAAGTGAEETCCCATCACGTTTCAGTGGLARTAGATC TRGGACAGATT TCACTCTCACCATCAGCAGTETGCAA
CCTGARGATTTTGCTACGTAC TACTGTGGT CAGEGGGTGL TG TGECCTECGACGTTCGECCAAGGGAC CARGGTGGARA
TCARACGG (SEQ ID NO: 621)
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BMS3h-1

GAGGTGCAGCTGTTGGAGTCTGRGEGAGGCTTGGTACAGC CTEGGGEGTCECTGCATCTCTCCTGTECAGLCTCLEGAT
TCACCTTTCCGAAGAATGAGAT GACGTGEGTCCECCAGAL TCLAGGEAAGGETC TAGAGTGGOTE TCAGCGAT TGAGTC
GGATGGTCAGGC TACATACTACGCAGAC TCCGTGAAGGGCCEETTLACCATCTCCCECGACAATTCCAAGAACALGLTE
TATCTGCAAATGAACAGCCTGCETGCTGAGRACACCGCGGTATAT TACTETGCGAAAAATCGAATTCCTGATCTTATGT
TTGACTACTGGGGTCAGGGAACCCTGRTCACCGTCTCOAGE. {SEQ ID NO: 622)

BMS3h-2

GAGGTGCAGCTGTTEGAGT CTGGGGEAGGHCT TGETACAGLLTGEGEEETCCCTGLGTCTCTCCTGTGCAGLLTCLORAT
TCACCTTTGATGLTGGEGCTATGACGTGGETCCGLCAGGLTCCAGGGAAGGGTLTAGAGTGGOTCTCATCTATTGATAA
GOEAGGGTCTETETACATACTACGCAGAC TCCGTGAAGGGCLGATT CACCATCTCCLGLGALAAT TCLAAGAACACELTE
TATCTGCAAAT GAACAGECTGCGTGCLGAGGATACCGCERTATATTACTGTECGAAAGGTAGGATTCCTGGGETGETTT
TTGACTACTGGGGTCAGEGANCCCTEGTCACCGTCTCGAGC (SEQ ID N 623}

BMS3h-3

GAGGTGCAGCTGTTGEAGTCTGEEGOAGECTTEATACAGCLTEEAGEGTCCCTELGTCTCTCCTGTGCAGCETCCOEAT
TEACCT TTRETGATGCGGEGATGACTTGGGTCLRECAGGLTCCAGGGAAGGET CTAGAGTBGGTCTCAGLGAT TCAGCE
TATGGGTGATGGTACATAC TACGCAGAC TCEGTGAAGEGCLGETTCACCATETCLCGCEACAATTCCAAGAACALGCTG
TATCTGCAAAT GAACAGCLTGCETGCCGAGGACACCGCGGTATAT TACTGTGCGAAAGGECETATTLCTACTCTICAGT
TTGACTACTGGGETCAGGGAACCCTRGTCACCGTCTCGAGE (SFQ ID NO: 624)

BMS3h-4

GAGGTGCAGCTET TGGAGT CTGEGGGAGGCTTGGTACAGECTEEEGEGTCCCTOCETCTCTCCTATGCAGCCTCCGGAT
TCACCTTTGAGGATTCGCCTATGACTTGGETCLGLCAGGLTELAGGGAAGGGTCTAGAGTGEGTCTCAGC TATTACTTC
GAATGGTTATGAGACATACTACGCAGACTCCOTGAAGGECCGET TCACCATCTCCCGLGACAATTCCAAGAACALGCTE
TATCTGCAAATGAACAGCCTGLGTGCCGAGRACACCGCGETATATTACTGE TGUGAAAGGGLETATTLEC TACTCTTCATT
TTGACTACTEGEG TCAGGGAACCCTHGT CACCGTCTCGAGC (SEQ 1D NO: 625)

BMS3h-5

GAGGTGCAGCTGTTGGAGTCT TTGGTACAGCCT CCCTGLGTFCTCTCCTGTGCAGLTICCGRAT
TCACCTTTGATGAGCATGATATGAGTTGGETCCECCAGGC TCCAGGRAAGGGTC TAGAGTGGGTCTCACGTATTGGTCC
GGATGGTTTTCATACATAC TACGCAGAL TCCGTEAAGGGCCGGTTCACCAT CTCCCGCGACAATTCCAAGAACALGETG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCECAGTATAT TACTGT GLGAAAGGECGTATTCCTACTCTTCATT
TTGACTACTGGGGTCAGGGAACCCTEGTCACCETCTCGAGE (SEQ ID NO: 626

BMS3h-6

GAGETGCAGCTGTTOGAGTCTGAGGEAGGETTGGTACAGCCTGGGGGETCCCTOCGTCTCTCCTGTGCAGCCTCUGGAT
TCACLTTTGGTGAGTATCATATGTCTTGEETCCACCAGGLTCCAGGGAAGGAT CTAGAGTEGGTCTCAAGGATTACTCL
TCTTGGTACGCTTACATACTACGCAGACTCCGTGARGGGCCGGTTCACCAT CTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACT GTGCGAAAGGRCATATTCCTTLGCTTACET
TTEACTACTGRGETCAGGGAACCCTEGTCACCGTCTCGAGE (SEQ ID NU: 627)

BMS3h-7

GAGGTGCAGL TGTTGEAGT CTGGGEGAGGTTTOETACAGCCTEGOGEETCCCTGCGTCTCTCCTGTECAGCCTCEEGAT

ICACCTTTGETACGAATGCRATGAGTTGGO TCCECCAGEL TCCAGGRAAGGGT CTGGAGTGEE TC TCAAGGATT TCGCC
GEGTGGTGATTATACATACTALGCAGAL TCCGTGAAGEGLLGATTCACCATCTCCCGCGACAATTCCAAGAACATGCTG
TATCTGCAAATGAACAGCC TGCGTGCCOAGGATACCACGETGTATTAC TETGCGAAAGGGCGTETTCCGRATCTGCTTT
TTGACTACTEEGETCAGGGAACCCTGGTCACCGTCTLGAGE (SEQ 1D NOT &28)

BMS3h-8

GAGGTHCAGCTGTTGGAGT CTGEGGGAGGL T TGE TACAGCLTEEGGAG TCCCTRCATCTETCCTGTGCAGLCTCCGGEAT
TCACCTTTCLGTCTRAGGAGATETCTTGGETCCECCAGEC TCEAGGGAAGGGTCTAGAGTGGEE IC TCAAGGAT T TCGEE

TGATGETGCTAATACATACTACGCAGAC TCCGTGAAGGECCGRT TCACCATCTCCCGLGACAATTCCAAGRAC ALGC TS
TATCTGCAAATGAACAGLCTECOTGLCGAGGACGUCGEGRTATAT TACTETGLGARAGGGLETETTCCAGATCTECTTT
TTGACTACTGEGETCAGGEAACCCTEETCACCETCTCGAGL (SEQ 1D ND: 629)

BMS3h-9

GAGG | GCAGCTE T TGGAGT CTGEGGEAGECTTERTACAGCCTGEEGEGTCCCTGERTCTCTCCTETECAGLCTCCAGAT
TCACETTFGCTGAGGATGATATGACTTREGTCEGE CAGEE TCCAGGGAAGGETC TAGAGTEGE TCTCACRTATTGCGET
TGATGEGIGATCGEACATACTACGCAGAT TCCGTGAAGGECCGET TCACCATCT CCCGCGACAATTCCAAGAACACELTG
TATCTGCAAATGAACAGEC TGCGTGC COABGACACCGCEGTATATTACTGTGLGANAGGTAAGGT TCLGTCTCTTCATT
TTGACTACTGGEGTCAGGRALCCCTGETCACCGTCTCGAGE (SEQ ID WUt 638) )




DK/EP 2699601 T3

Human Anti-CD40 Variable Domain Encoding Nucleotide Sequences

BMS3h-10

BAGGTECAGCTGTTGGAGTCTGGGEGAGGC TTGGTACAGLCTGGEERATCCCTACATCTCTCCTGTECAGCCTCCRGAT
TCACCTTTAGGACGATGGATATGET CTTGGETECELLAGLL TCCAGGGAAGEGTCTAGAGTGRG TCTCACGTATTACGEE
TGATGGTATGAATACATACT ACGLAGACTCCGTGAAGGECCEGTTCACCATCTCCCACGACAATTCCAAGAACALGLTE
TATCTGCAAATGAACAGLCT GCGTGLLGGGGACACCECEGTATAT TACTETGCGAAAGGRETGACTCCGGAT I'TGACTT
TTGACTACTGGGGTCAGGGAACCCTGOTCACCGTCTCGAGC (SEQ ID NO: 631)

BMS3h-11

GAGGTGCAGLTGTTGEAGTLT TTGGTACAGCCTGEEEEETCCCTGLOTCTCTCCTSTGLAGLCTCLGGAT
TCACCTT TGAGCGTGATGATATEACGTGEETCCGCLAGGL TCLAGGBAAGEGTCTAGAGTAGGTCTCACGTATTAATGC
TGGEGGTGTGCATACATACTACGLAGACTCEGTGAAGEGLLGET TCACCATCTCCCGLGACART TCLAAGAACACGLTG
TATCTGCAAATGAACAGC CTGCETGCCGAGGATACCGCHGTATATTACTGTGCGAAAGGGGTGACTCCGGATTTGACTT
TTGACTACTGEGETCAGGGAACCCTAGTCACCGTCTCGAGE (SEQ ID ND: 632)

BMS3h-12

GAGGTGCAGCTGTTGGAGTC TTGGTACAGCLT TCCCTGCGTCTCICCTGTGCAGCCTCCGEAT
TCACCTTTRATGATEATTCTATGACHTGEGT CCGLCAGEC TCCAGRGAAGGETCTAGAG TAGGTCTCACGGATTTCGAG
TGATGGTGCGAGTACATACTACGCAGAL TCCGTGAAGGEL CGGT TCACCATC ICCCACGACAAT TCCAAGAACACELTG
TATCTGCAAATGARCAGCLTGLATECCGAGGACAL CGLGE TATATTACTGTGEGAAAGGGETGACTCCRGATTTGACTT
TTGACTACTGEGGTCAGGGAACCCTGETCACCGTCTCOAGE (SEQ 1D NG: 633)

BMS3h-13

GAGGTGCAGCTGTTGGAGTC AGECTTGETACAGE CTGEGEEGTCCCTGCGTLTCTCCTGTGCAGECTCCGGAT
TCACCTTTACTGAGGAGGATATGACGTGEGTCCGCCAGHE TCCAGGGAAGEGTCTAGAGTGGGTCTCACGTAT TGATAG
TGTTGGTCAGGGEACATACT ALGCAGAC TCCATGAAGGGLLGETTCACCATC TCCCECGACAAT TCCAAGAACACGCTG
TATCTGCAAATGARCABCCTGCGTGCCGAGGACAC CRLEGTATATTACTE TGLGARAGGEGTGACTCLGAATTTGACTT
TTGACTACTGGGGTCAGGGAACCCTGETCACCGTCTCGAGE: (SEQ ID NO: 634)

BMS3h-14

GAGGTGCAGC TGTTGGAGT CTG AGGC TTEGTACAGCCTGAGGAGATCCCTGLGTCTCTCCTETGCAGCCTCOGGAT
TCACCTTTICTGAT TCGGUGATEAGT TEGE TCCECCAGEL TCCAGGGAAGGET CTAGAGT GEGTCTCACGEAT TGATAA
TCCTGETCAGCATACATACTACGCAGACTCCATEAAGGGCLGGTTCACCATCTCCCECGACAATTCLAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGAT ACCECGGTATAT TACTGTGCGAAAGGTACTG TTLCTACGL TGGAGT
TTGACTACTGGGGTCAGAGAACCCFGETCACCETETCAAGC {SEQ ID NO: 635)

BMS3h-15

GAGGTGCAGCTGTTGGAG TCTGGOHLAGGC TTGETACAGCCTEGGGEETCCCTGCETCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGGECAGLATAGTATGACTTGRETECGCCAGGCTCCAGGEANGGETCTAGAGTGGGTCTLACGTAT TEATGE
TEGGEGTTATAATACATACTACGCAGACTCCGTGAAGGGCCGGT TCACCATCTCLCGCGACAATTCCARGAACACGLTE

TATCTRCAMATGAACAGCCT 6CGTGCCGAGGACACCECHGTATATTACTETOLGAAAGGGGAGGTTCCTCGTCTTLATT
TTGACTACTGEGETCAGGGAACCCTGGTCACCGTCTCGAGL (SEQ ID NDv 636)

BMS3h-16

BAGGTGCAGCTGTTEGAGTC TEGGGGGAGGC TTGG TACAGCE TGEGGEGTECCTECGTCTCTCCTGTACAGCITCLGEAT
TCACCTTTGGTCAGGAGCLTATGACT TGOGTCLGCCAGELTCCAGGEAAGUGT CTAGACTGGETCTCACGGATTGCGTA.
TAATGGTGETGATACATACTACGCAGAC TCCGTBAAGGGELGGTTCACCATCTCCCGCCACAATTCCARGAACACSCTE
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGLTATATTACTGTGLGAARGGGAT TACTCCTRATTTGACTT
TTEACTACTGGGATCAGGGAACCCTGETCACCGTCTCGAGC (SEQ ID NO: 637)

BMS3h-17

GAGGTGCAGCTGTTGGAGTL TGGGGGAGGC T TGGTACAGCCT GEEEEGETCCCTECGTCTCTCCTATECAGCCTCLGRAT
TCACCTTTGAGAATTATCCGATGTCT TRGGTCCGLEAGGL TCCAGGGAAGGETCTAGAGTGEGTCTCACGTAT TAATGE
TACGGGTTCTATTACATACTACGCAGACTC COTGAAGGGCCGGTTCACCATC TCCCGCEACAATTCCAAGAACALGCTE
TATCTGCAAATGAACAGCC FECGTGCCOAGGACACCGEGA TATATTACTGTGCGARAGGGG TTATTCCTCATTTGATGT
TTGACTACTGEGRTCAGREAACCCTGETEACCATCTCAAGE (SEQ ID NO: 638)

BMS3h-18

GAGGTGCAGETATTGGAGTL TGGGGEGAGGL TTGGTACAGE CTEGAGEGTCLCTGCGTCTCTCCTETECAGLCTCCGGAT
TCACCTTTCGTGATTATGATATGAGT TGEGTCCGCLAGGCTCCAGRGAAGGG TCTAGAGTGGGTCTCACGTATTACTEE
TACTGGTAATAGTACATACTACGCAGACTCCGTGAAGGGC CGETTCACCATCTECCGCGACAATTCCARGAACATGLTE
TATCTGCAAATGAACAGLCTOCGTGCCGAGGACACCGCGGTATAT TACTGTGCGCAAGEGGTGGTGCUGTATCTTGLTT
TTGACTACTGGGETCAGGGAACCCTGATEACCGTCTCGAGE (SEQ ID NO: 639).
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BMS3h-19

GAGGTGCAGCTGTTGGAGTCTGEGGGAGECTTGA TACAGL CTEGEGAGTCCCTELGTCTCTCCTETECAGCCTCCGGAT
TEACCTTTGAGGCTGATGCGATGACGTGEE TCCRCCAGEL TCLAGGEAAGGR TCTAGAGTGEG TCTCAAGGAT TAATGT
GEATGGTGATCGGACATACTACGLAGACTCCGTGAAGGECCGETTCACCATCTCCCGCGACAAT TCCAAGAACACGLTG
TATCTGLAAATGAACAGLCTGCGT GLCGAGGACACCGCGGTATAT TACTGTGLGAAAGETACTGTTCC TACGLTAGAGT
TTGACTACTGGGETCAGGGAACCE TGE ICACCRTCTCGAGE (SEQ ID WO 64@)

BMS3h-21

GAGGTGCAGCTGTTGGAGTCT TTOGTACAGCCTGAGGGETCCCTGCGTCTCTCCTGTGCAGCCTCLGGAT
TCACCTTTGATCGGGCGEATATGACGTGGETCCGCCAGGL TCCAGGGAAGGGTC TAGAGTGGGTCTCAAGGATTTCGGE
GGAGGGTAAGTGTACATACTACGCAGACTCEGTRANGGECCGETTCACCATCTCLCGUGACAATTECARGARCACECTG
TATCTGLAAATGAACAGCCTGCGTGCCGAGGACACCGCEATATAT TACTGTGLGAAAGGGATGGTTCCTAATTTGETTT
TTGACTACTGGGGTCAGGGAACCCTGETCACCGTCTCGAGE (SEQ ID NO: 641)

BMS3h-22

GAGGTGCAGCTGTTEGAGTCTGGGEGAGGLTTGETACAGCLTGGGGGGTCCCTRCATCTCTCLTGTGCAGCCTCCGRAT
TEACCTTTCAT TGGEAGLCEATGTCTFGGGTCCGCCAGGL TCLOGEGMGGETCTAGAGTGEGTCTCACGTATTAATTE
TTCTGGTTGGGATACATACTACGCAGAC TCCGTGAAGGRCCGGT TCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGLCTGCGTGCCGAGGACACLGCGGTATAT TACTGTGUGAAAGGEATGETTCCTAATTTGGETTT
TTGACTACTGGGGTCAGGRAACCCTGETCACCOTCTCGAGE (SEQ ID N0 642)

BMS3h-24

GAGGTGCAGCTGTTAGAG TC TGGGGEAGGLT TGE TACAGCLTEGEEGETCCCTECETCTCTCCTGTARCAGCCTECGGAT
TCACCTTTGC TGATGAGCLGATGALTTGGGTCCOCLAGGE TCCAGGEAAGGGTCTAGAGTGGETCTCACGTATTCUTLC
TGAGGGTGC TCCRACATACTACGCAGAC TCCATGAAGGEECGET TCACCATCTCLCGLEACAATTCCAAGAACALELTG
TATCTGCAAATGAACAGECTGCGTGCCGAGGACACCGCGGTATAT TACTGTGLGAAAGGGATTACTCCTAATTTGACTT
TTEACTACTGEGGETCAGGGAACCCTGGTCACCATCTCGAGE (SEQ 1B NO: 6437

BMS3h-26

GAGGTECAGCTGTTGGAGTC TGGEEGAGGE T TGGTACAGLLCT GGGGEATCLCTELGTCTCTCCTGTGCAGLCTCLGGAT
TCACCTTTCATAATCATGATATGTCFTEGETCCECTAGGL TCCAGGEAAGEGTCTAGAGTGGETCTCACGTAT TAGTCG
GGGTGGTCT TCAGACATACTACGCAGACTCCGTGAAGGECLGETTCACCATCTCCCGLGACART TCLAAGARCACGCTE
TATCTGCAAATGAACAGLCTRCGTGLCGAGGACACCECEGTATATTACTGTGLOAAAGGGAT TGTGLCGGATC TECATT
TTGACTACTGEGGTCAGGGAACCCTGGTCACCETCTCGAGL (SEQ ID NO: 644)

BMS3h-27

GAGGTGCAGETGT TGGAGTC TGEGGGAGGC TTEGTACAGCCTGGEGGETCCCTGCGTCTCTCCTGTGCAGCETCLGGAT
TCALCTTTAARTGAGTATLCTATATCGTGRE TCCACEAGRCTCCAGGGAAGGE TCTAGAGTGGETCTCACGTAT TAATGE
GEATGGTGC TAATACATAL TACGCAGACTCCGTGAAGGECCGGTTCACCATCTCCCGCGACAAT TCLARGAACALGETE
TATCTGCAAATGAACAGCCTGLGTGCCEAGGACACCGCEGTATATTACTGTGLGAARGGGAT TATTCCGGCTATGCAGT
TTGACTACTGGOGTCAGGGAACCCTGGTCACCATCTCGAGC: (SEQ ID NO: 645)

BMS3h-28

GAGGTGCAGCTGT TGGAGTC TRGGGARGL TT GG TACAGCCTEAGGEGTCCCTGLATCTC TCCTGTGCAGCCTLCGGAT
TCACCTTTGOGGATETGLCTATGTCETGGETCCGCCAGHL TCCAGGBAAGGGT CTAGAGT GGGTCTCAAGGAT TGATEC
TTATGGTTCTAATACATACTACGCAGACTLCGTGAABGGLCGET TCACCATETCCCGCGACAAT TCCAAGAACALGLTE
TATCTGCAAATGAACAGLCT GLETGLLGAGGACACCACUGTATATTACTGTGLGAAAGGTATTATGCCTAGTCTTACTT
TTGACTACTGGGETCAGGGAACCCTGOTCACCGTCTCGAGE (SEQ ID NO: 846)

BMS3h-29

GAGGTECAGCTGTTGEAGT LT GGEGEAGGLTTGGTACAGCCTGRGEGETCCCTGCETCTCTCCTGTGCAGCCTLCGGAT
TCACCTTTGCGGAT TATGATATGT CTTGEATCCLCCAGGL TCLAGGEAAGGGTCTAGAGT GEGTCTCACGTATTTLGGL
GLTTGGTGCTACTACATACTACGCAGACTCCGTGAAGEECCGGTTCACCATCTCCLGCGACAAT TCCAAGAACACGCTE
TATCTGCAAATGAACAGL CTRCGTGLUGAGEACACCGCEG TATATTACTETGLEAAAGETCAGLTTCL GECET TGGAGT
TTGACTACTGEGGTCAGEGAACCCTGGTCACERTCTCGAGE. (SEQ ID NO: 647}

BMS3h-30

GAGGTGCAGCTGTGGAGTCTGOGAEAGECT TEGTACAGCCTGGEAGETECCTGLGTETCTCC TETEEAGCLTCCGGAT
TCACETTTAAGCETTATTATATGAC TTGGE TCCGCCAGGL TCLAGGGAAGBATCTAGAGTGGGTCTCAGGTATTGTTCC
TTCTGGTAATAGGACATAC TACGLAGACTUCGTGAAGGGLCAGTTCACCATCTCCCGUGACAAT TCCARGAACALGCTG
TATCTGCAAATGAACAGLCTECGTGCCGAGGACACCGLGETATATTACTGTGCGAAAGGTAGGAT TLCGEATETGCATT
TTGACTACTGGGETCAGGGAACCCTGETCACCGTETCGAGC (SEQ ID NO: 648)

BMS3h-31
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GAGGTGCAGCTGTTGGAG T L TGGGGEAGGLTTGATACAGCTGEAEEETCCCTGLATCTCTCCTETECAGCL ICCAGAT
TCACCTTIGCTGAT TATGATATGACTTGGGTECGCCAGGLTLCAGGGAAGEETCTAGAGTGGGTC TCAAGGATTTCTCLE
GACGGGTGGGCAGACATACTACGCAGACTCCGTGARGGECCGET TCACCATCTCCCGCGACART T CCARGARCACGETE
TATCTGCARATGAACAGCCTGCGTGLCGAGAACACLGCGGTATATTACTGTGEGAAAGGTGT TATTCCGTATTTGTCTT
TTTCTCCGTTTGACTACTGGEGTCAGGGARCCCTGGTCACCGTCTCEAGC (SEQ TD HO: 643)

BMS3h-32

GAGGTGCAGE TGTTGGAGTCT GGGGGAGGCT TGATACAGCCTEGEGEGTCCCTRCATCTCTLC TRTGCAGCCTECGGAT
TCACCTTTTCTAAGTATTGGATGGGT TGGGCCCGCCAGGETCCAGGEAAGEGTC TAGAGTGGEGTCTCATCGATTGATTC
GCATGGTGCTGGTACATACTACGCAGACTCCGTGAAGGGLLGETTCACCATCTCCCGCGACAATTCCAAGARCACGCTG
TATCTGCAAATGAACAGCCTGCGTGT CGAGGACACCECEGTATAT TACTGTGLGAAAGE TGCTCCTAAGT TTATGACTA
CGTATACGTTTEACTACTRGGGTCAGOGAACCCTGHTCACCETCTCGASC (SEQ ID NOT 65@)

BMS3h-33

GAGETGCAGC TGTTGGAGTC TGGEGEAGGE T TGE TACAGL CTGEGGEGTCCCTECATCTCTCC TETGEAGCETECGEAT
TCACCTTTTTGTCTTATCLGATGLATTEGGTCLOECAGGL TCCABGEAAGGET CTAGAGTEGG TCTCATCGAT TEGATTE
GAGEGGETTCGGTTACATAC TACGCAGACTCCGTGAAGGGELGGTTCACCATCT CLLGLGACAATTCCAAGAACACGCTE
TATCTGCABATGAACAGLCTGCGTGCCBAGGACACCGLGRTATAT TACTGTGLGAAAGGTCATAGTTGGACGT TTGACT
ACTGGGETCAGGGAACCCTEGTCACCGTCTCGAGE (SEQ 1D NO: 651)

BMS3h-34

GAGETGCAGC Y61 1GGAGTC TEGGEGAGEL TTGGTACAGLCTGEGGEGTCCCTGLGTCTCTCCTGTGCAGLCTCCGGAT
TCACCTTTGCGARTAGTAATATGACT TEGETCCGCCAGGL TCCAGHGAAGGAT CTAGAGTGEGE TCTCACGTATTAATCC
GGATGGTGGRETCTACATACTACGLAGACTCCGTGAAGGECLGGTTCACCATCTCLOGCGACAATTCCAAGAACACGL G
TATCTECARATGAACAGLCTECETACCOAGRACACCECGRTATATTACTGTGCOEAAGGECGTATTCCTACTCTTCATT
TTGACTACTGGEGTCAGGGAACCCTRGTEACCGTCTCEAGE (SEQ D NOY 652)

BMS3h-35

GAGGTGCAGCTGTTGGAGTCTGEGEGAGGC TTGETACAGLCTGGEGEGTCCCTGCETCTCTLCTGTRCAGCCTCCGGAT
TCACCTTTGAGCCEAGEAGGATEGET TAGATCCACCAGEC TCCAGGEAAGGGET CTAGAGTGEETCTCATCGATTGATGA
TATTGGTCETAGGACATACTACGCAGACTCCGTGAAGGGCLGGT TCACCATCT CCCGCLACAAT TCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGLGTGCCEAGGACACCGCEGTATATTACTGTGLGRAAGGEGLECAGGET GTGTTGTTGT
TEGACTACTGEAGTCAGGEAACCCTGETCACTGTCTCGAGE (SEQ ID NO: 653)

BMS3h-36

GAGGTGCAGE TATTEEAGTL TGGGGGAGGE TTGETACAGCCTEEBAEETCCCTECATCTCTCCIGIGLAGCCTECGEAT
TEACCTTTGAGGATTATAGGATGGET T TGGETCCRETAGGLTCCAGGEAAGEGTUTAGAGTGEG TETEATEGAT T1CTAC
TTCTGETEAGCTEACATACTACGCAGACTCEGTGAAGGGLCGGT TCACCATCTCCCGCGACAA T TECAAGAACACECTG
TATCTGCAAATGAACAGCCTGCGTGLCGAGGACACTGCGRTATATTACTGTGCGGAAACGGLGEGTLAGT TET TTGACT
ACTEGGGTCAGOGAACCCTGGTCACCGTCTCGAGE (SEQ ID MO 654)

BMS3h-39

GAGGTGCAGCTG T GGAGTCTGEGRGAGGL TTGATACAGCLTGEGGEGTCCCTRCATCTCTCCTGTGCAGECTCCGEAT
TCACCTTTCCHGAG TA TRAGATEGTT TEGG TCCGUCAGEL TCCAGGEAAGGGT CTGGAGT GGG TCTCAGLEATTTCGCE
TGAGGGTCGGGCTACATACTACGCAGACTC CGTGAAGGGCCGGT TCALCATCT CCCGCGACAAT TCCAAGAACATGCTE
TATCTGCAAATGAACAACCTGLETGCCGAGGATACCGLEGTATAT TACTGTGCGAAAGAGCCTGTTCGT T TTGACTACT
GGEGTCAGGGAACCCTEGTCACCGTCTCGAGE (SEQ ID NO: 855)

BMS3h-40

GABGTGCAGC TGTTGGAGTCTGEGGGAGEC TTGGTACAGLCTGGGGEGTCLCTGLGTCTCTCCTATACAGCCTLEGEAT
TCACCTTTTCEACT TATGAGATECTT TEGETCCACCAGEC TCLAGGEAAGERT CTAGAGTGEG TCTCATCTATTTCTTC
TTCTGGTAATTATACATACTACGCAGACTCCGTGAAGGECCGGT TCACCATLT CCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCEAGGACACCGLGGTATATTACTETGCGAAAGAGCCECTEATETTTGACTACT
GGEEGTCAGGGAACCCTEGTCACCGTCTCGAGE (SEQ TID NO: 656)

BMS3h-42

GAGGTGCAGC TGTTEGAGTCTAGGGEAGGCTT GG TACAGCCTEGGGEGTCCCTGLGTCTCTCCTGTGCAGCCTLCGEAT
TCACCTTTGATACTGAGGAGATGAGT TAGGTCCGCCAGGC TCCAGGEAAGEET CTAGAGTGEG TCTCAGCGAT TAGTCC
TAATGGTGCTTTTACATICIACGCAGACT CCGTGAABGGCCGGT TCACCATCTCCCGUGACARTTCTAAGAACACECTE
TATCTGCAAATGAACAGCCTGCE1 GCCGAGGACACCELBGTATATTACTGTGCGAMGAGCCTATTC TGTTTGACTACT
GEGGTCAGGGAACCCTGG ICACCGTCTCBAGE (SEQ 1D NO: 657)

BMS3h-44

GAGGTGCAGCTGTTGGAGTC THEGGGAGGC TTGGTACAGLLT GAGGEGTCCLT GCGTCTCTCCTGTGEAGCCT LEGGAT
TCACCTTTGGTCAT TATGATATEGTT TRGGETCCGCCAGEE TCCAGGEAGGGETCTAGAGTGGE TCTCAACTAT TAATEE
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TELTCGTCTGAATACATACTACGCAGACTCCGTGAAGGGC CGGT TCACCATCTCCCGCGACAAT TCCAAGAACACECTG
TATCTGLAAATGAACAGCCTGCGTGLCGAGGACACCGCGETATATTACTG TGUECAAAGTECTAGTCGTATT TTTGACT
ACTGGGGTCAGGGAACCCTGGTCACTGTCTCGAGS (SEQ ID NO: 658)

BMS3h-45

GAGGTGCAGCTGT TQGAGTCTGGEGEAGGCT TAGTACAGCETGE TCCCTGLGTCTCTECTGTGEAGCCTCCGGAT
TCACCTTTAGGAGTTATGAGATGECGTGEGT CLGLCAGEL TCCAGGGAAGGGTC TAGAGT GAGTCTCATCTATTAGTAC
TCTEGGTACGAAGACATAC TACGLAGACTCLGTRAAGGGL CGET TCACCATL TCCCGEGACAATTCCAAGAALALGLTE
TATCTGCAAATGRACAGCCTGCOTOCCGAGGALACCGCOGTATATTACTETGCGCAATC TTCTACTCATATT TTTGACT
ACTGGGETCAGEEAACCCTGGTCACCOTCTCGAGL (SEQ IR NO: 859)

BMS3h-46

GAGGTGCAGC TGTTGGAGT CTGGGEGEAGGET TGGTACAGCCTGEEAGGTCCCTGLGTCTCTCETGTGCAGCCTCLGRAT
TCACCTTTAT TAGGTATGAGATGECT TGAGTCCGCCAGEC TCCAGGEAAGGET CTAGAGTEEG TCTCARGTATTTCHTE
GTCTGRTTGGACGACATACTACGCAGACTCEGTGAAGGGCCGGTTCACCATC TCCCECGACAATTCCAAGAACACGECTE
TATCTGCAAATGAACAGCC TGCATACCGAGGATACCGCRGTATATTACTGTGCGAARAGTGATGCTCATATTTT TGACT
ACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGE (SEQ ID N 666)

BMS3h-47

GAGGTGCAGLTGT TGGAGTCTGGEGEAGEE TTGATACAGLCTGEEEEETCLCTGCATCTCT CLTATGLAGCLTCLGOAT
TCACCTTTTATGCTTATGAGATGEC TTGGATCCOCCAGGL TCLAGGGAAGGGT CTAGAGTGRG TCTCATC TATTTCAGA,
TGATGGTACGCGGACATACTACGCAGACTECGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCET GCLEAGGACACCGCRETATAT TACTETGUGAAAGATCTGGGGEAGGGGTTTGACT
ACTGGGGTCAGGBAALCCTGATCACCGTCTCEAGE (SEQ ID NO: 661)

BMS3h-48

GAGGTGCAGCTGTTGGAGTC TGGEGGAGGL TTGATACAGCCTEGHGEETCCCTGCETCTCTEC TRTGCAGCCTCCGGAT
TCACCTTTGCTGATCATGGEATGACGE TGGETLCGCCAGEC TCCAGGGAAGGGT CTAGAGT GGG TC TLAGGGATTGGTCC
GTCTGGTEAGRLGACATACTACGCAGACTLLGTGAAGGECCGET TCACCATCTCLCECGACAATTCCAAGAACACGLTG
TATCTGLAAATGAACAGCCTGCGTGCCGAGEACACCGCEOTATATIACTGTGCGAAAGATEGTATICCTAATCTTGTGT
TTGACTACTGGGGTCAGGEAACTCTGETCACCGTCTCGAGE (SEQ ID NO: 662)

BMS3h-49

GAGGTGCAGC TGTTGEAGTL TEGGGGAGGL T TGETACASCC TGREGEGTCCCTGCGTETETCCTGTACAGCLTCCGGAT
TCACCTTTGAGTCTCAGGATATETCT TGGGTCCACLAGEL TCCAGGGAAGGET CTAGAGTGGGTCTCAGETATTAGTLC
GAATGGTTGGGATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCLGLGACAAT TCCAAGAACACGLTE
TATCTGCAAATGAACAGCCTGCGTGCCEAGGATACCECGATATATTACTGT GCGAAAGATAGETCTGATTT TGACTACT
GGGGTCAGGGAACCCTGATCACCETCTCGAGE (SEQ ID NO: 663)

BMS3h-50

GAGG TGCAGCTGTTGGAGTC TEGEGRAGGCTTEGTACAGCLCTGGGEGETTCCTGLGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGGEGAT TATRATATGTGGTGGGTCLGCCAGGC TCCAGGGAAGGGT CTAGAGTUGGTCTCAAGGATTCGTCA
TCCOLGTGETET TACATAC TACGCAGACTCLGTGAAGEGCLGETTCACCATCTCCCGLGACABTTCCAAGAACACGLTE
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCECGGTATAT TACTGTGC GAAAGCTGTTCCTAAGRGTTTTGALT
ALTGGOLTCAGGGAACCCTGATCACCETCTCGAGE (SEQ IR NO: 664)

BMS3h-51

GAGGTGCAGLTGT TGGAGTLT TTGGTACAGLCTGEEGGET CCCTALGTLTCTCCTGTECAGLCTCCRGAT
TCACCTTTCGGGTT TATTGGATGAC TTGGETLCGLLAGRC TCCAGGGAAGGGTCTAGAGT GGG TCTCATCTATTGATCC
GCAGGGTGGGATGACATACTACGCAGACTCCGTGAAGGECCGGT TCACCATCTCTCGCGACAAT TCCAAGARCACGCTE

TATCTGCAMATGAACAGCCTECGTGCCEAGGATACCGCEGTATAT TACTGTGCGAAGCGCGTATTCC TAATTTGEAGT
TTGACTACTGGEGTCAGGEAACCCTGGTCACCGTCTCGAGE (SEQ 1D NO: 665)

BMS3h-52

GAGGTGCAGC TGTTGHEAGT L TGGGGEGAGGCT TG TACAGCCTGREGAGTC CCTGCGTCTCTCCTGTGCAGCCTCLGGAT
TCACLTTTAGTGCTTATGATATGACGT GGG TCCGCCAGEETCCAGRGAAGGETCT TGAGTAGGTCTCACGTATTAATCL
GACGGGTTCTTATACATACTACGCAGACTCCETGAAGGELCGGTTCACCATCTCCCGCGACAATTCCARGAACACGCTE
TATCTGCAAATGAACAGCLTGLGTGCCEAGGATACCECGGTATAT TACTGTGLGAAAGCTAAGATTCCGARTTTGETTT
TTGACTACTGAGGTCAGGGARCCCTGETCACCATETCRAGE. {SEQ ID NO: 666)

BMS3h-53
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GAGGTGCAGETGTTGEAGTC TEEGEGAGGET TEETACAGLLTGEGEEETCCCTECATCTCTCCTATRCAGECTCCGEAT
TCACCTTTGCGOATAGTGAGATGATGT GGETCLGCCAGGL TCLAGBGAABGRT CTAGAGTEGETC TCAGG TAT TECGCA
TAATEGTGGGCATACATACTACGCAGAL TCCGTGAAGERCLGETTCACCATC T CCLGCEACAATTCCAAGAACACGCTG
TATCTGCAAATGRACAGCCTGCATGCCOAGGACACCGCGGTATATTACTGTECGAAAGC TGGT CATCCTCAGCAGACTG
AGGCTTTTGACTACTGEGEGETCAGGGAACCCTEGTCACCOTCTCGAGC (SEQ ID NO: 687}

BMS3h-54

GAGATGCAGC TG TEGAGTC TAGEGERAGGC TTEG TACAGCC TGREGEETCCCTRLGTUTCTCC TRTACAGCLTLCGEAT
TCACCTTTGCTACTTATGATATGTATTGGGTCCGCCAGGCTCCAGEGAAGLGT CTAGAGTGEGTCTCAAAGATTTLTEC
GAATGGTTGEAGTACATACTACGCAGACTCCGTGAAGGGCCGGT TCACCATCT CCCGLGACAATTCCAAGARCACGCTE
TATCTGCAAATGAACAGLCT GEGTGCCGAGGACACCGCGG TATAT TACTGTGCBAAATAT CAGACGCATTTTGACTACT
GGGGTCAGGGAACCCTGGTCACCGTCTCEAGC (SEQ ID MO 668)

BMS3h-55

GAGETGCAGCTGTTGOAGTC TGGEGGAGGCT TOGTACAGCC TEEGEGET CCLTGCOTCTCTCCTGTGCAGCCTCLGEAT
TCACCTTTAGTGT TTATGATATGAGGT GEGTCCGCCAGEC TCCAGGOAAGEET CTAGAGTGEE TCTCAACGATTTLTTE
TTCGGGTACGTATACATACTACGCAGAL TCCGTRAAGGGCCGGT TCACCATCTCCLGLGACAATTCCAAGAACACGCTE
TATCTGCARATGAACAGCLTGCGTGCCGAGGACACCGCGGTATATTACTATGCGAAATATCCTAAGAAT TTTGACTACT
GGEGETCAGGGAACCCTRETCACCGTCTCGAGE (SEQ ID NO: 669)

BMS3h-57

GAGETACAGCTET TGGAGTCTAEGEGAGECT TRRTACAGCLT GGEAAGTCCCTELGTCTCTCCTGTGEAGCCTCLGGAT

FCACCTTTTCTCATOAGBATATGACT TEEGTCCGCCAGGLTCCAGGHAAGGGTCTAGAGTGGETC TCAAGTATTAG ILC
GAATGGTTGGGATACATACTACGLAGACTCCGTGAAGGGECGGTTCACCATCTCCCGUGACAAT TCCARGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGLCGAGGACACCGCUGTATATTACTGTGCGAAACG TACTAGGAG TAAGTTTGACT
ACTGGLGTCAGGGAACCCTGETCACCGTCTCEAGE (SEQ IR ND: 678)

BMS3h-58

GAGGTECAGLTATTGGAGTCTGEGGGAGALTTGGTACAGCLTEGEGEATCCCTECATCTCTCCTETGCAGCCTCLGEAT
TCACCTTTGAGAAGTATAT TATGGGT TGGGLCCECCAGGL TC CAGGGAAGGGTCTAGAGT GGG TCTCAACGAT TGATTA.
TTGGGGTCAGCATACATAC TACGCAGACTCCGTGAAGGGCCGET TCACTATC TCCCGCGACAAT TCCAAGAACACGLTSE
TATCTGCAAATGAACAGCCTGCGTGCCGAGGALACCGCGGTATATTACTGTGEGAAACETAGT CATCTTATTCCTCTGE
AGTTTGACTACTEGGGTCAGGGAACCETEETCACCGTCTCGAGC (SEQ ID NO: 671}

BMS3h-59

GAGGTGCAGCTGTTBGAGTC TGEGGEAGAC TTAG TACAGCCTGEGEGETCCCTGCATCTCTCCTGTGCAGCCTCCGRAT
TCACCTTTTCTGAT IATGCGATEGGE THOGTCLGCCAGGL TCCAUGEAAGSGT LTGGAGTGEG TCTCAACGATTTCETA
TETEGGTTATTATACATAC FACGCAGACTCCGTEAAGGGCCAETTCACCATCTCCCGCGACARTTCCAAGARCACGLTE
TATCTGCAM TGAACAGCL TGCGTGLL GAGGACACCGCGETATAT TACTC TGCLAMAAGGLTC TECGGEEGEAGGCET
TTACGGAGCGTT TTGACTACTGGGETCAGGGAACCCTGETCACCGTCTCGAGE (SEQ ID NO: 672)

BMS3h-60

GAGGTGCAGCTGT TGGAGTC TEEGGEAGEC T TAGTACAGLCTGEGERETCCCTGCGTCTCTCLTATGCAGCCTCCGGAT
TCACCTTTGETCCGTATATGATGCATTGGETCCECCAGGCTCCAGRGAAGGGE T CTAGAGT GGG TC TCAALGAT TGAGET
TAATGGTAATAGGACATAC TACGCAGACTCCGTGAAGGGLCGATTCACCATCTCCCGLRACAATTCCAAGAACALELTE
TATCTGCAANATGAACAGCCTECE TGCCGAGGACALCGCGGTATATTACTATGCGAAATGGGTTGGTTLGAAGACGTLGT
CGBEATAAGAGT T TGACTACTGEGEGTCAGEGAACCCTERTCACCGTCTCGAGE (SEQ ID ND: 673)

BMS3h-61

GAGGTGCAGLTGT TGGAGTCT TTGETACAGCCTGRGERGTCCCTREGTCTCTCLCTGTGCAGCLTLCAGAT
TCACCTTTAGTACGACGEAGATGGC TTEGETCCGE CAGGL TCCAGEEAAGGGT CTAGAGTGEL TCTCAAGTATTGGTAG
TGCTEGTGLTTGGACATACTACGCAGACTC CGTGAAGGGCCGGT TCACCATET CCCBLGACAATTCCAAGAACACGCTE
TATCTGCAAATGAACAGCCTGCGTGECGAGGATACCGEGG TATATTACTGTGLGAAAATTGGTGGGCATCCTCAGGGTC
AGTTTGACTACTGBEGTCAGGGAACCCTGATCACCGTCTCGAGE (SEQ (1D NOT 674)

BMS3h-62

GAGGGCAGL TGTTGGAGTC TGEAGGAGGC TTGATACAGLCTGGEGEGTCELCTGLGCLICTCCTG IGCAGLCTOCGRAT
TCACCTTTCC TAGGGAGTGGATGGL TTEGGTCCGLCAGGL TCCAGGGAAGGGT CTAGAG I GGG TCTCAAGTAT TCAGCE
TATGEATCAGACTACATACTACGCAGACTCCGTGAAGGGLCGGT TCACCATCT CELBCGACAATTCCAAGARCACGLTE.
TATCTGLAAATGAACAGCCTGCG TGCCGAGGATACCGCGETATATTACTGTGLGAAATAT TCTCGGAATAAGGEGTTTT
T IGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGL (SEQ ID NO: 675)

BMS3h-63

GAGGTGEAGE TETTEGARTC TEEGGEAGGC TTGGTACAGLCTGGGEGEGTCLCTGLGTCTCTCCTGTGCAGLCTCCGGAT
TCACCTTTACGAGTGAGTATATGGEGTGGG TCCGCCAGGCTCCAGGGAAGGGT CTAGAGTGGG TCTCATCTAT TCAGAG

CTATRETACTACRAC AT ACT ALRCAGRETE R TRAAGEECC T T AL ATETEC CRCRATAATTIT ARGA D" BOGITH
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M TR RS TALIRCATACT 2 oY
TATCTGCAAATGAACARCCTGCGTGLCGAGGATACCECGATATATTACTGTGCGARACATGAGTCTAATTGEGAGACTT
TTEACTACTGGEGETCAGGGAACCCTGGTCACCGTCTEGAGC: (SEQ ID NO: 676)

BMS3h-70

GAGGTGCAGCTGT TGGAGTC TGEGGGAGGL TTGGTACAGCCTGEGEGEGTCCCTECATCTCTCCTGTGCAGLCTLCGGAT
TCACCTTTTCGGTGTATAGTATGCAGTGGGTCCGCCAGGELTCCAGGRAAAGGOT CTABAGBT GGG TC TCAGCOAT TACTCC.
TAATGGTACTCGGACATACTACGCAGAC TCLGTGAAGRGCCGETTCACCATCTCCCGLGACAATTCCAAGARCACGLTE
TATCTGCAAATGAACAGCCTGCG6 TACCGAGGACACCGLGE TATATTACTATGLGAARACTCTTGGTCLGGGTTCTTATC
CIGGTGTTGATTTTGACTACTGGEGTCAGEBAACCCTGETCACCRTETCGAGE (SEQ I NO: 677)

BMS3h-71

GAGETGCAGC TGT TGGAGTCTGEGGEAGGL TTGGTACAGLCTGGGGEG TCUCTGCGTCTCTCC TGTGLAGECTECGGAT
TCACCTTTCCGAGTTATGCTATGACETEGE TCCGECAGECTLCAGGEAAGGGT CTGGAGTGEG TCTCACGTAT YACGGT.
GGATGGTACTGTTACATACTACGCAGACTECGTGAAGGGCCEGT TCACCATCTCLCGEGACAATTCCAAGAACACGLTG
TATCTGEAAATGAACAGCCT BLGTGCCGAGGACACCGLGGETATATTACTGTGLGAAAGGT TCTATTCCGATGE TTACGT
TIGACTACTGEGGTCAGGGAACCCTGGTCACCGTETCAAGL {SEQ TP NOY 678)

BMS3h-72

GAGGTGCAGL TRT TGGAGTC TGEGEGAGEL T TGGTACAGCCTGEEGEGTCCCTELETETCTCCTETACAGEETLCGGAT
TCACCTTTTCGACTTATGATATGATTTGGGTCCOCCAGECTCIS GGG TCTAGAGTGGE TCTCAGLTATITCTCC
TAATGGTACTGGTATATACTACGCAGAL TCCETHAAGGGCCGGTTCACCATC TCCCGCGACAATTCCAAGAALACGLTG
TATCTGCAAATGARCAGCCT GCOTGCCBAGGACACCECEGTATATTACTGTGCGAAAAATCAGAGTGTTCATCATGCTG
TTTTTGACTACTGGGETCAGGCABCEC TGGTEACCGTCTCRAGE (SEQ ID NO: 679)

BMS3h-73

GAGGTGCAGC TGT TAGAGTCTEGEGEAGGL TTE6 TACAGCCTGEGEGETCCCTGLGTCTCTECTATGCAGCCTCLGGAT
TCACCTTTGAGAATTATGAGATGACGT GGG TCCGECAGEE TCCAGGGAAGGGTC TAGAGTEGE TCTCACGTATTGLGCC
GCATGGTCGRCTTACATACTACGCAGACTCCGTEAAGEGCLGETTCACCATC TCCLELCALARTTCCAAGAACALGLTE
TATCTGCABATGAACAGCC TACGTGCCGAGGATACCGCGETATAT TACTGTGLGAAAGGTCAGATTCCGATGCTTGATT
TTGACTACTGGEGTCAGGEAACCCTEGTCACCETCTCGAGC -(SEQ ID NO: 68@)

BMS3h-74

GAGGTGCAGCTET TGGAGTC TGEGAGAGGE TTGGTACAGLCTGEGERGTCOCTGCATCTCTCCTETGLAGLCTCCGGAT
TCACCTTITCGEATTATATGATSATETGGE TCLGECAGGL TECAGGEARGEGTCTAGAGTGEGTCTCAACGAT TTCTCA.
TTTTGGTGATATTACATACTACGCAGACTCCGTGAAGEGCCAGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTS
TATCTGCAAATGAACAGCCTEEGTGCCGAGGATACCGCGETATATTACTGTGCGARAAATGATATGGTGATGAAGAATG
GEGGGTTTGACTACTGEEGTCAGGGAACCLTGATCACCGTCTCGAGE (SEQ ID NO: 681)

BMS3h-75

GAGGTGCAGCTGTTGGAGTCTGRGAGAGECT TRETACAGCCTGEGEGEGTCCCTGCETCTLTCLTOTGLAGCCTCCGGAT
TCACCTT TGAGAGETATGATATGAGT TEGETCCGLCAGECTCLAGGEAAGGETCTAGAGTGGE TCTCACGTATTRATIC
GCGGGET TGETCTACATACTACGLAGAC TCCGTGAAGGGCCHGT TCACCATCTCCCGCGACAATTCTARGRACACGTTG.
TATCTGCAAATGAACAGCCTGCETGCCGABGACACCGCGGTATATTACTGTGCGAAAGGGTTGETGCOGCATCTGAGGT
TTGACTACTGGEGTCAGGGAACCCTRGTCACCETCTCRAGE: (SEQ ID NO: 682)

BMS3h-76

GAGGTGCAGC TGTTEEAGTC TGOGGRAGGC T TRATACAGCCTGEGGREGTCCCTREGTCTCTCCTGTGCAGCCTCCEGAT
TCACCTTTGCGAATGCGCAGATEACTTEGETCCGE CAGGCTCCAGGEAAGGGT CTAGAGTGGE TCTCAAGGAT TGATEC
TATGGGTGATGCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATLTCCLGCRACAATTCCAAGAALACGCTE
TATCTGCAAAT GAACAGECTGCETGLCGAGGACAL CECOETATATTACTGTGCEAAAGETAAGET TCCEAGTATTGACT
ACTGGGGTCAGGGAACCCTGETCACCGTCTCGAGC (SEQ ID NOY 683)

BMS3h-77

GAGGTGCAGCTGT TGEAGTCTEEGGEAGECTIGE TACAGCCTGEGGEGTCCCTRCATETCTCETGTEEAGCCTCLOEAT
TCACCTTTGCGARTGCGCAGAT GACT TGGG TCCGECAGGC T CAGGEAAGGGTCTAGAGT GGG TCTCAAGEAT TGATGL.
TATGGGTGATGCTACATACTACGCAGAC TCCGTGAAGGGCCEGTTCACCATCTCCLGLRACAATTCCAAGAACACGLTG
TATCTGCARATGAACAGECTGLETOCCRAGGATACCGLGGTATATTACTGTGLEAAAGGTGTTAT TCCGECGTTIGACT
ACTGGEGTCAGRGAACCCTGETCACCGTCTCGAGE (SEQ ID NO' 684)

BMS3h-78

GAGGTGLAGCTGTTGGAGTE TGEGHGAGGCTTGETACAGLCTGEGGEGTCLLTECATCTCTCE TGTGUAGCETCLGEAT
TCACCTTTCAGAATGATCGGATGCATT GGG TCCGCCAGGLTCCAGGEAAGGGTCTAGAGTEGE TCTCATCGATTTLTGL.
TACTGGTEGTGATACATACTACGTAGACTCCGTGAAGGGLLLGTTCACCATCTCLUGCGACAATTCCANGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGLCGAGGACACCECGGTATATTACTGTGLGAAACAGACGLGTACGAATLETTTTG
ACTACTGGEGETCAGGGAACCCTEETCACCETCTCGAGE (SEQ ID ND: 685)
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BMS3h-79

GAGGTGCAGCTET TGGAGTC TGEGEGAGRE TTEGTACAGLC TGEGGEG TCCETGCGTCTCTCC TGTGCAGCCTLCAGAT
TCACCTTTAATCAGCCTTATATGTEGTGGE TCCGCCAGGCT CUAGGREAAGGGT CTEEAGTEGE TCTCATCTAT TEATGC
TTCGGGTGGTACTACATACTACGCAGAC TCCGTGAAGGGLCGGET TCACCATCTCCCGCRALAATTCCARGARCACECTG
TATCTGCAAATGAACAGCCTGCETGCCGAGGACGLEGCGETATATTACTGTGCGAARGATCGTATTCCTAATLTTGTGT
TTGACTACTEGEGATCAGGGAALCCTEGTCACCATCTCGAGE (SEQ ID NO: 68G)

BMS3h-80

GAGATGCAGC TGTTGGAGTCT AGGLTTGGTACAGCCTGEGGEGTCLCTREG TETCTCCTGTGEAGCCTCEGGAT
TCACCTTTGATAATGAGAATATGAC TTGGG TCLGL CAGGL TCCAGGEAAGGGTCTAGAGTGEG TCTCACG TATTGATGG

TGEGAEFTATAATACATACTACGCAGACTLCGTGAAGGACLGET TCALCATCTCCCGLGACAATT CCAAGAALACGLTG
TATCTGCAAATGAACAGCLTGCG TGCCGAGRACACCGCGGTATAT TACTGT GLGAAAGGGCAGE TTCC TGAGL TGL TET
TTEACTACTGGEETCAGEGAACLCTGETLACCGTCTCRAGC (SEQ ID NO: 687)

BMS3h-81

GAGGTGCAGCTGTTGGAG TCTGGGEGAGGL TTAGTACAGCCTEGEGAGTCCC I GCGTCTCTCCTGTGCAGCCTCCORAT
TEACCTTTGTTTCOTCGAATATGAC TTGGGTCLGCCAGRE TCCAGGGAAGEETETAGAGTGGE TCTCAGCTATTAGTGE
TAGTGETGETAGLACATACTATGCAGACTCLGTGARGGGCCEET TCACCATCT LCCGCGACAATTLCAAGAACACGCTG
TATCTECAAATGAACAGCC TGCGTGCCGAGGACACCGLGGTATATTACTGTGCGAAAGGTCGEAT TCETACGTTGGTGT
TTGACTACTGGEGTCAGGGAACCCTGETCACCGTCTCGAGE (SEQ ID NO: 688)

BMS3h-82

GAGGTGCAGCTGT TGGAGTCTI TTGEGTACAGLLT TCCCTECATCTETECTGTGEAGCCTCCGEGAT
TCACCTTTGTTTCETCEAATATGACT IGGETCCOCLAGGL TCCAGGGARGGET CTAGAGT GGG TCTCAGCTAT TAGTGE
TAGTGGTGGTAGCACATACTATGCAGACTCCOTGAAGGGLLGLTTCACCATCTCCCGLGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGECT GCGTGCCGAGGACACCGLGETATATTALTGTGCCAAASATCGTATTCCTAATCTTGTGT
TTGACTACTGGEE TCAGGEAACCCFGGTCACCATCTCGAGE (SEQ ID: NO: 689)

BMS3h-83

GAGGTGCAGCTGT TGEAGTC TROGGEAGGC TTEGTACAGCCTGEGEGE TCCCTGLGTCTC TCCTGTGCAGCC TCCGRAT
TCACCTTTTCTGATGATTCGATGAGTTGGE TCLGECAGGC TLCAGGRAAGGGTCTAGAGT GGG TCTCACGTATTAATGA
TECTGGTAGTTCTACATACTACGCAGATTCCG TGAAGGGCLGET TCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGLAAATGAACAGCCTGCGTGCCGAGGACACCGLGGTATATTACTCTGCGAAAGGTACTATTCCTCTTCTGGAGT
TTGACTACTGGEGTCAGGOAACCCTGETCACCGTCTCGAGE (SEQ ID NO: '69@)

BMS3h-84

GAGATGCAGCTGTTGGAGTCTGGGEGAGGCTTGGTACAGLCTEGEGEGTCCCTECETCTCTCLTATGCAGLCT CCGRAT
TCACCTTTGTTTCGGATACTATGAGT TGEGTCCACCAGGLTCCAGGGAAGGGT CTAGAGTAOGTCTCACUTAT TGATGE
GACTGGTGETGATACATACTACGLAGACTCCGTGAAGGGCCEET TCACCATCT CCCECGACAATTCCAAGAACACGCTG.
TATCTGCAAATGARCAGCCTECGTGCCGOGGACACCGCGGTATATTACTGTGCGAANGGGCT TATTCCTGATC TTCAGT
TTGACTACTGGEGTCAGGGAACCCTGGTCACCGTETCGAGC (SEQ I NO: 691)

BMS3h-85

GAGGETACAGCTGT TEGAGTC TGEGGEAGGL TTEGTACAGCCTGEGGEGTCCCTGCETCTCTCCTATGCAGLCTCCGGAT
TCACCTTTGATGAGGAGGAGATGACGT GGG TCCGLLAGEL TCCAGRGAAGGGT CTAGAGTAGE TCTCACG IATTATTGE
TGGTGGTCATGAGACATACTACGCAGACTCCGTGAAGGGCLGAT TCACCATCTCCCGCBATAAT TCCAAGAACACGETG
TATCTGCAAATGAACAGLETGCGTGCCGAGGACACCOCGGTATATTACTGTGL GAAAGGTACTATTCCTCTTCTGGART
TTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTEGAGC. {SEQ ID NO: 692)

BMS3h-86

GAGETGCAGLT GTTGGAGTCTGEGGEAGGE T TGGTACAGCCTGRGGEGTCCCTGLATCTCTCC TETGCAGCCTCCGGAT
TCACCTTTGATAATGAGAATATGACTTGEGTCLGLCAGGL TCCAGGRAAGGAT CTABAGT GGG TCTCACGEATTACTGA
GAGGGGTGATGTGACATAC TACGCAGAC TCCGTGAAGGGCCGGT TCACLATCTCCCGCACRATTCCAAGAALACGLTG
TATLTGCAAATGAACAGCCTGCGTECCGAGGACACCGCGGTATATTACTGTGLEAAAGGTACT GTTCCTACGL TGGAGT
TTGACTACTGGGGTCAGEGAACCLTGETCACCGTCTCEAGC (SEQ ID NO: 693)

BMS3h-87

GAGGTGCAGCTGTTGEAGTC TGRGEEAGECTTGETACAGCCTGGGREGTCCCTRCGTCTCTCCTGTGLAGCCTCLGRAT
TEACCTTTGATEAGEAGEAGATGACGTGGATCLGC CAGGU TCCAGGEAAGGGTCTAGAGTGGG TCTCACGTATTATTGE
TGGTGGTCATGAGACATACTACGCAGACTCCGTGAAGGGECCGETTCACCATCTCCCGCGACAATTCCAAGAACACECTG

TATCTRCADA TR AR A C R TAC GARGAC aC G AR TATAT TAr TATAC CARAGATACTAT T T TACKRE TARART
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TTGACTACTGGEGETCAGGGAACCCTGGTCACCATCTCRAGC (SEQ ID NO: 694)

BMS3h-88

GAGGTGCAGLTGT TGGAGT CTGGEGGAGGCT TEE TACAGLCTGEGEEGT CCCTRLGTCTCTCCTGTGCAGCCTCCEGAT
TCACCTTTCATGAGACGGAGATBACGTGGEGT CCGLCAGRLTCCAGEGARGEGT CTAGAGTGGGTCTCAGCTATTAATCG
GLTGGGETCAGGATACATACTACGCAGACTCCGTGAAGGECCGAT TCACCATCTCCCECGACAATTCCAAGAACACGLTE
TATCTGCAAATGAACAGCCTECET GCLGAGGACACEGERGTATATTACT G TECCAAAGGTAGGATTCCTRGELTGGTTT
FTGACTACTGGGGTCAGGGAACCCTGETCACCGTCTCGAGC (SEQ ID NO: 695)

BMS3h-89

GAGGTGCAGC TGTTGGAGTCTAEEGGAGELTTGETACAGLCTGGEEGETCCCTGLGTCTCTCCTGTGCAGCCTCCGRAT
TCACCTTTTCTGATGATTEGATGAGT TOGGT CLCECCAGGUTCCAGGGAAGGETCTAGAGTGEETCTCALGTATTAATCA
TGCTGETAGT TCTACATACTALGCAGACTCLGTGAAGGGCCOGTTCACCATCTCECGLGACAATTCLAAGAACACGCTE
TATCTGCAAATGAACAGCCTECOTGCCOAGGACACCGCOGTATATTACTETGCGAAAGGTACTGTTCCTACGCTGGAGT
TTGACTACTGGGGTCAGGGAACCCTAETCACCGTCTCGAGE {SEQ ID NO: 698)

BMS3h-90

GAGGTGCAGCTGT TGGAGT L TRGEGEAGEC I TGGTACAGCCTGGEGAGTCCCTGLGTCTCTCCTGTECAGCCTCCGGAT
TCACCTTTGATAATGAGAATATGACT TEEE! CLOLCAGECTCCAGQEAAGGATC TAGAGTGGETCTCACEEATTACTGA
GAGGGGTGATGTGACATACTACGCAGACTCCG T GAAGGECCGETTCACCATLTCLCGCGACAATTCCAAGAALACGL TG
TATCTGCARATGAACAGCCTGLGTGLCGAGEACACCGLGGTATATTACTGTGCEARAGGTCGEATTCCTACGTIGGTGT
TTGACTACTGGGETCAGGGRALCCTGETUACCGTETCGAGE (SEQ ID NO: 697}

BMS3h-91

GAGGTGCAGCTGTTGGAGT CTA AGECT TGATACAGLCTGEGGEEETCCCTGCGTITCTCCTOTGCAGCCTECGGAT
TCACCTTITC TGATGAT TCGATGAGT TEGGT CEGCCAGGLTCCAGRGAAGGEE TL TAGAGTGGETCTCALGTATTAATGA,
TGCTGRTAGT TCTACATACTACGCAGACTCCGTGAAGGGCCGE TTCACCATCTCCCOCGACAATTCCAAGAACACGLTG
TATCTGCARATGAACAGLCTGCGTGLCGAGGACACCGLGGTATATTACTETECAARAGGGAT TACTCCTAATTTGACTT
TTGACTACTGGGETCAGGGAACCCTGE TCACCATCTCGAGE (SEQ ID NO: 698)

BMS3h-92

GAGGTGCAGC TATTGGAGTCTGGEEGAGEC TTGGTACAGLL TEGGGGETCCCTAGCGTCTCTCCTGTRCAGCCT LCGEAT
TCACCTTTGCTGATGAGCCGATGAC TTEEGTCLGLCAGGCTCCAGGEAAGGETCTAGAGTEGGTCTCACGTAT TCCTCC
TEAGGETECTCCGACATAC TACGCAGAL TCCG TGRAAGGGLCGET TCACCATCTCCCGLGACALTTLCAAGAACACGLTE
TATCTGCAAATGAACAGCCFGLGTGLCGAGRACACCELGATATATTACT GT GLEAAAGGGCTTAT TCCTGATE TTCAGT
TTGACTACTGGGEGTCAGGGAACUCTAETCACCGTCTCEAGT ((SED ID NO: §99)

BMS3h-93

GAGGTGCAGCTGTTGGAGTLT TTGGTACAGLCTEGOGEGTLCCTECETCTCTCCTGTGCAGCCTCCGEAT
TCACCTTTCAGGATAGTGATATRACGTGEGTCLGLCAGGE TCCAGGGAAGGGT L TAGAGTEGGTCTCAGLTAT TG TGC
GCCTGGTGGTAGTACATACTACGCAGACTCCGTGAAGRGCCGET TCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCLTGLGTGLCHAGHACACCGCOETATATTACTGTGCGAAAGATCATATTCCTAATCTTAGRT
TTGACTACTGGGATCAGGGAACCLTGGTCACCGTCTEGARC (SEQ ID NO:: 708@)

BMS3h-94

GAGGTGCAGL TG TTEQAGTC TEGLGEAGGCTTGETACAGLCTGEGGEETCCCTRCATCTCTCCTATGCAGCCTCCAGAT
TCACETTTGTTTCGEATACTATGAGTTGGG TCLGCCAGGC TCCAGGEAAGGLTC TAGAGTGGATC TCACGTATTGATGE
GACIGGTGGTGATACATACTACGCAGAC TCCRTGARGEGCCGETTCACCATCTCCCOCGACAATTCCAAGRACACGLTE
TATCTGCAAATGAACAGCCTGCGTECCGAGGACACCECEG TATATTACTETECGARAGGGCABGTTCCTGAGCTGCTGT
TTGACTACTGGGETCAGGGAACCCTGGTCACCATCTCGAGE (SEQ ID NO: 701)

BMS3h-95

GAGETGCAGCTGT TGGAGTCTGEGECAGGLTTGG TACAGCCTGEGEBET CLCTECETCTCICCTETRCAGCLTCUGGAT
TCACLTTTCAGGATAGTEATATGACGTGOGTCCGLLAGECTCCAGGLAAGHGTCTAGAGTGEGTCTCAGLTATTGETGE
GCETGGTGGTAGTACATACTACGCAGACTCCGTGAAGGGLCGGT TCACCATCTCECGCGACART TCCAAGRALACGLTG
TATCTGCAAATGAACAGCLTGCATECCRAGGATACCGL GATATATTACTGTGCGAAAGATCGTATTCCTAATCTTATOT
TTGACTACTGGEGTCAGGGAACCETGETCACCGTCTCGAGE (SEG ID NO: 702)

BMS3h-96

GAGGTGCAGCTGT TGBAGTC TGGGHGAGGLTTGE FACAGCC TGEGEEETCCCTECATCTCTCLTATACAGCCOCCGGAT
TCACCTTTGATCTGGLGEAGATGAC TTOGATCCRCCAGECT CCAGGEAAGGETCTAGAGTGGETCTCACGTATTGATGA
GGATGETGLTYCTACATACTACGCAGACTCCGTGAAGGGLLEGT [ CACCATCTCLLGCEACAATTCCAAGALCACEETG
TATCTGCAAATGAACAGLCTGCETGCCOAGGACGCCGLGETATA I TACTGTGLGGAAGGTGTTATTCCGTCTCTGACTT
TTGACTACTEGEGTCAGGGAACCCTGGTCACCATCTCAAGC (SEQ ID NO: 783)
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BMS3h-97

GAGETGCAGCTGT TAGAGTCTGGEGEAGGCTTAGTACAGLCTGGGGAGTLCCTRLGTCTCTCCTATGLAGCCTCCGGAT
TCACCTTTACTGATAAGCATATGAGT TEGGTCLGLCAGGL TCCAGRGA, TCTABAGTGEGETCICACGEATTTLGEC
TGATGGTACGTATACATACTACGCAGAL TCCGTGAAGAGCCGGT TCACCATCTCELGCEACAAT TCCAAGAATACGLTG
TATCTGCAAATGAACAGCCTGCG TGLCGAGGACGCLGCAOTATATTACTGTGCGGAAGETG T TATTCCGTCTCTGALTT
TTGACTACTEGEGTCAGEGAACLCTGETCACCGTCTCGARC (SEQ ID NO: 784)

BMS3h-98

GAGETGLAGCTET TEGAGTCTGRGGEAGEL TTGGTACAGCCT GGGEEGTCECTHCGTCTCTCC TTECAGCCTCCGEAT
TCACCTTTGCTGAGGATGATATGACT THGG TCCGCCAGGL TCCAGGRAAGGGT CTAGAGT GGG TCTCACGTATTGLGGT
TEATGGTGATCARACATACTACGCAGAC TCCGTGAMGEGLCAGTTCACCATCT CCCGLBACAATTCCARGAALACELTG
TATCTGCAAATGARCAGCCTGCGTACCGAGGACACCGUGATATATTACTG TGCGAAAGGGAAGACGLCGCATCTTATGT
TTGACTACTGGGG TCAGGGAACCCTGGTCACCGTCTCEAGC (SEQ ID NO: 785)

BMS3h-99

GAGGTGCAGCTGT TEGAGTC HGGEEGAGGLTTEOTACAGLCT GEGEEGTLCCTGLGTCTCICCTGTGCAGCCGLCGRAT
TEACCTTTEATCTGECERAGATGACT TGEGTCCOLCAGGLTCCAGGEAAGGGTCT AGAGTGEGTCTCACGTATTRATGA
GBATGGTGCTTCTACATACTACCCAGACTCCGTGAAGGGLCGRT TCACCATCTCCCGCEATAATTCCAAGAACALGLTE
TATCTGCAAATGAACAGCCTGCETECLGAGGACACCGEGGTATATTACTGTGCGAAAGGTCAGGTTECTGCTTTGETTT
TTGAC TACTEGGETCAGGEAACTCTGG TCACCGTCTCRAGL (SEQ 1D NO: 7@6)

BMS3h-100

GAGGTGCAGCTGTTEGAGTC TTGGTACAGCETGEGEGETLCCTGEGTCTCTCCTGTGEAGECTCCAGAT
TCACCTTTGAGGATTCEATGATGTCETEGGTCCGCCAGGCGC CAGEGAAGEGT CTABAGTGEGTCTCACGRATTGATCC
TGGEGEGTGCTCAGACATALTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCEACAATTCCAAGAACALGLTE
TATCTGCAMATGAACAGCC TGCGTGCCGAGGACACCGCEGTATAT TACTETRC GAAGAGGTGACTCCOGATT TGALTT
TTGACTACTGEGET CAGGGAACCLTAGTCACCGTCTCGAGE (SEQ ID NO: 787)

BMS3h-101

GAGGTGCAGCTGT TOGAGTCTGEEEGAGGCT TG FTACAGLL T GEEGEGT CCCTGLATCTCTCCTATGCAGCETCLGGAT
TCACCTTTGAGCATGCEGATATGAG T TGGETCCGCCAGSLTT CAGGGAAGGGTCTAGAGTGEETCTCACGTATTGATAA
TAGTGGTCAGTCTACATACTACGCAGACTLCET GAAGGGLLGGTTCACCATCTCCCGCGACAAT TCCAMGAACACGLTG
TATCTGCAAATGAACAGCCTGCE TGLLGAGGACACCGLGGTATATTACTA TGUGAAAGGGG TGAUTCCGGAT TTBACGT
TTGACTACTEGGGTCAGGGAACCCTGETCACCGTCTCGAGE (SEQ ID NGt 768}

BMS3h-102

GAGGTGLAGCTATTGRAGTE TGGAGEAGECTTGGTACAGCCTEGOGGGTCCCTELGTCTCTCCTOTGCAGCCTCCGGAT
TCACCTTTAGTGAGGCGEAGATAAAT TGEGTC CECCAGGETCCAGGGAAGGET CTAGAGTGGE TCTCACGTATTACGAC
GOATGGTGATTCTACATACTACGUAGAL TCCGTGAAGGGCCEET TCACCATCTCCCGLGACAA TTCCARGAACACGLTG
TATCTGCAMATGAACAGCCTGUGTGCCGAGGACACCECEATATATTACTGTGEGAAAGGGCGTAT TCCTACTETTCATT
TIGACTACTGGGGTCAGGEABCCCTGGTCACCGTCTCGAGC (SEQ ID- NO: 709)

BMS3h-103

GAGGTGCAGE TGTTEGAG [UTGGEGEAGGCTTRETACAGCC TGEGGEGTCCCTGEGTCTCTCCTGIGCAGLC TCAGGAT
TCACCTTTGATGATAGTGATATGACTTGEGTCCECCAGGCTCCAGGRAAGAGTLTAGAGTGGGTLTCATATATTCGEGE
TGATGATGATGAGACATALY ACGCAGACTCCETRAAGEGCUGGT TCACCATE TECCGCEACAATTCCAAGAACACGLTG
TATCTGLAAATGAACAGCCTGCO TGLCOAGGACACCGCLGTATAT TACTATGCGAARAATCGGATTCCTGATCTTGTGT
TTGACTACTGEGE CAGGGAACCC TOGTCACCGTCTCGAGE (SEQ ID NO: 718)

BMS3h-108

GAGGTGCAGL TATTGGAGTCTGEEEEAGECTTGATACAGCCTGAGGEGETCCCTGLGTCTCTCCTGTECAGLC TCCGEAT
TCACCTTTAATGTGECGGATATGUAGTEGGTCLGCCAGGLTICAGGGARGEGTCTAGAGTGEGTCTCAAGTAT TAGTLC
GAATGGTTGGGATACATACTACGCAGACTCLGTEAAGGGCCGET TCACCATCTCCLGCGACAATTCCAAGAACACGLTE
TATCTGEAAATGAACAGCCTGECGTGCCGAGGACACCGCGGTATATTACTETACGAAACATGCT TCTACGGAGGEGCCGA
CTGETTTTGACTACTGGGGTCAGGEAACCCTGGTCACCGTCTCGAGE (SEQ ID NO: 711}

BMS3h-109

GAGGTGCAGCTGTTEGEAGTC TGOGOGAGECT TRGTACAGLCTGEGEEET CCCTGLGTCTCTCCTGTGCAGCLTCCGGAT
TCACCTTTEGECCETATGATATGGEE GGG TCCGECAGGL TCCAGEGAAGGE FCTGGAGTGEGTCTCATGERTTTCTGL
TCATGGTTCET TTACATACTACGLAGACTCCGTGAAGGGECGET TCATCATCT.CCCUCGACAATTCCAAGAACACGLTE
TATCTGCAAATGAACAGCLTGLGTGCCGAGGATACCGLGG TATATTACTGTGUGARATGGLCT TATAAGT TTGACTALT
GEGATCAGEGAACCCTEGTCACCGTETCGAGE (SEQ 1D NO: 712)

BMS3h-110

GAGGTRCAGE TATTRGAGTC TGRGGRAGGL T TRATACAGECTGEGGAGTI CCTRCGTCTETCOTRTACAGCCTOCGGAT
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TCACCT TTGGGAGTGGETCTATGAG T GEGTCUGLTAGGCTCCAGRGAAGGGT CTAGAGT GGG TCTCACGGAT TGGTAG
TAATGGTGCGEATACATACTACGCAGACTCCGTGARGHGLCGGTTCACCATCTCCCGCGACAATTCCAAGAACALGLTG
TATCTGCAAATGAACAGCCTGCGTGCLGAGGACACCGCGETATAT TATTGTGCGAAAGGGA FGGT TCCTAATTTGGTTT
TTGACTACTGGGETCAGGGANCCCTRGTCACCGTCTCGAGC (SEQ ID NO: 713)

BMS3h-111

GAGGTGCAGCTOTTGGAGTL TEGEGEAGGCTTAETACAGLCTGGGGECTCCCTACATCTCTCCTGTGCAGECTCCGGAT
TCACCTTTAATEQTTT TGATATGACGTGGGTCCGLCAGGL TCCAGGGAAGAGT CTAGAGTGRG TCTCAGC TAT TAGTGG
TAGTGGTGGTAGCACATACTACGCAGACTCCOTGAAGGGCCAGTTCACCATC TCCCGCAACAATTCCAAGAACACACTG
TATCTGCAAATGAACAGCCTGCGTECCGAGGACACCGLAG TATATTACTGTECGAAAGATCGTATTCCTAATCTTGTGT
TYGACTACTGEEGT CAGGGAACCCTRETCACCOTCTCGAGC (SEQ ID NQ: 714)

BMS3h-112

GAGGTGCAGCTGTTGRAGTC TEGGAGEAGECT TG TACAGLCTGEGEGETCCCTGCOTCTCTCCTGTGCAGCCTCLGEAT
TCACCTT TGGEGAGAGTGATATGAAGTGEGTCCHCCAGE( TCCAGREARGGET CTAGAGTGGG TCTCAAGTATTAGTCC
GAATGGTTGGCATACATACTACECAGACTCCG I BAAGEELCGGTTCACCATCTCCOGUGACAAT TCCAAGARCALGLTE
TATCTGCAAATGAACAGCCTGCE TGCUGABGACACCGCGETATATTACTGTGCGARATCTCCTTETTCTCGTCTTAAGT
TTGACTACTGEGETEAGGGAACCCTGGTCACCGTETCGAGC (SEQ ID NO: 715)

BMS3h-139

GAGGTGLAGCTGT TEEAGTL TGGEEGAGGLTTGETACAGCCTGGGAEGTCCCTGLGTCTCTCCTGTGLAGCCTCCGGAT
TCACCTTTEAT AGTAGTGAGATGAGT TGLGTCCGCCAGGCTCCAGGGANGGGT CTAGAGT GEGT CTCATEGATTGAGAA

TCAGGGTEGTGCEACATACTACGLAGACTCCGTGAAGGGLCEGT FCACCATCTCECGLGACAATTCCAAGABEACECTG
TATCTGCAAATGAACAGCCTGCGTECCGAGGATACCGCRGTATATTACTGTECGAAAGATCGTAT TCCTAATCTTGTGT
TTGACTACTGGGETCAGGGAACCCTAETCACCATCTCGAGC (SEQ ID MOt 716)

BMS3h-140

GAGGTGCAGCTGT TEGAGTE THGGEGAGGCT TGETACAGLCTGEGGAHRTCCCTGCATETCTCCTGTGCAGCCTCCGGAT
TCACCCTTGATGCETATCCTATGTATTGEAETCCGLUAGEC TCLAGGEAAGGGTC TAGAGTGGG TCTCATGEATTGETTC
GGEGTGETEGTGCGACATACTACGCAGAL TCCETGAAGGGCCGET TCACCATCTCCCGLGACAATTCCAAGAACACGLTA
TATCTGCAAATGAACAGLCTGCGTGCCGAGGACACCGCGGTATATTACTGTGLGAAACGTACGAAGAATTTTGACTACT
GEGETCAGGGAAECCTGRTCACCGTCTCGAGC (SEQ ID NO: 717)

BMS3h-141

GAGGTGCAGCTGT TGGAG T TEEEGGAGGC TTGETACAGLCTGGGEGETCCCTGLGTCTCTCCTGTOCAGCCTCCGBAT
TCACCTTTATGAGTTATTCTATGGL FTGGGTCCGCCAGGC TCCAGGRAAGEGTCTAGAGTGOGTCTCAGGGATTACTTE
TAATGETAATCGGACATACTACGCAGACTCCETGAAGGGCCGET TCACCATCTCCCGCGACAATTCLAAGAACACGLTG
TATCTGCAAATGAACAGC CTECATGCCGAGGATACCGLGGTATATTACTGTGCGARATCGACTGEOGL TAATAGTAGGA
ATTTTGACTACTEGGGTCAGGGAACCCTGETCACCGTCTCGAGC (SEG ID NO: 7i8)

BMS3h-142

GAGGTGCAGLTGT TGEGABTC TGGAEEAGECTTGETACAGLCTGGGAAETLCCTGCGTCTCTCCTATGCAGLCT CCAGAT
TCACCTY TGAGGGGTATCTGATGTCATGEATCLGLCAGGL TCCAGGOAAGRGTCTAGAG TGGETCTCAAGT Al TECGGE
TAATGGTATGCAGACATACTACGEAGACTCCGTGAAGEGLCAGTTCACCATCTCCCRCOACAAT TCCAAGAACALGCTG
TATCTGCAAATGAACAGLUTGCGTGCCGAGGACACCGCGGTATAT TACTG TGCGAAABAGCCGAGGGG AT TTGGGATG
BEEATTTTGACTACTGEGETCABGGAACCLTEGTCACCGTCTCGAGC (SEQ ID ND: 719)

BMS3h-143

GAGETGCAGCTGT TGGAGTCTGBGEGAGGCTTGGTACAGCCTEGGGEETCCCTGLGTCTETCCTETGCAGCCTCCGGAT
TCACCTTTCATGAGTCTACGATGACGTRGGETCCGCCARRLTCLAGGEAAGGGTCTAGAGTGGG TE TCAACTATTCGGCA
TCCGGGTGAGT TTACATACTACGCAGAC TCCETGAAGGGCCGET TCACCATC TCCCGLGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGLCTGCGTGCCGEGEACACCALGATATAT TALTGTGCGAAAGGGETTATTCCTGATCTTCAGT
TTGACTACTEGGE TCAGGGAACCCTGET CACCATCTCGAGE (SEQ. ID NO: 728)

BMS3h-144

GAGGTGCAGCTGT TGEAGTCTGGGEEAGGL T TGGTACAGLCTGGEEGETCCCTGLGTCTCTCCTOTGLAGCCTCCGRAT
TCACCTTTGCGATBTATAGTATGAGT TGGGTCCGCCAGGC TCCAGGEAAGGGTCTAGAGTGEGE TCTCATLGATTGLGECC
GCCGRGTEGTAGEACATALTACGCAGAC TCCGTGAAGGECUGETTCACCATC TCCEGCGACAATTCCAAGAACACGLTE
TATCTGCAAATGAACAGCL TGCG TGCCGAGGATACCGCGGTATAT TACTGTGCGAAACAGTCGCTGACGGGG TATAGTA
GGTCTTTTGACTACTGGEGTCAGGGAACCCTGGTCACCGTCTCGAGE (SEQ ID MO: 721)

BMS3h-145

GAGETGCAGCTGTTEGAGTCTGGGGEAGELTTGGTACA!
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TR T T YOG ARAR T CEA TG T LA GG TG LUALG Y U AGEEARGEG T C Y ABAGTGLG  CICARTGAT TLN (L
GAATGGTCETCCTACATCCTACGCAGAC TCCGTGAAGGECCGRTTCACCATE TCCLGLGACARTTCCAAGAACACGCTG
TATCTGCAAAT GAACAGCL TGCGTELCGAGGATACCGCGRTATAT TACTGTGCGARRTATAGT CAGCAGCLGGATCGTC
GGTTTGACTACTGGEGTCAGGGAACCCTGETCACCGTCTCGAGE (SEQ ID NO: 722)

BMS3h-146

GAGGTGCAGCTETTGEAGT CTEGEEGAGGC FTEGTACAGCCTGGEGEGTCCLTELATCTCTCCTGTECAGCLTCCGGAT
TCACCTTTGCTAATTATCATATGACGTGGETCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGOGTCTCATCGATTCCTGA
TAGTGGTAAGCAGACATACTACGLAGACTCCGTGANGEGCCEGTTCACCATCTCCCGCGACAATT CCAAGAALACGCTE

TATCTACABATGAACAGCCTGLGTGCCGAGGACACCGCGETATATTACTGTGCGARRGGTAGGAT TCCGTCTCTTCTTT
TTGACTACTGEHGTCAGGGAACCCTGETCACCGTCTCRAGE (SEQ ID NO: 723)

BMS3h-147

GAGGTGCAGCTGTTGRAGTC TEEGEEAGECTTGGTACAGCCTGGGAEGT CCCTGLGTCTCTLCTGTGCAGCCTCLGEAT
TCACCTTTGCGCAGTATCATATGEGT TGGETCCGCCAGGLTCCAGGEAAGEGTCTAGAGTGAGTCTCAACGATTAATGA
TATTGGTAGTAATACATACTACGCAGAC TCCGTGAAGGGCCGET TCACCATCTCCLGLGACART TCCARGARLACGETG
TATCTGCAAATGAACAGC CTGCE TGLCGAGGACACCGEEGTATATTACTATGLGAAAGT TGGAGGGCAGEGGRAGTTTTT
CTTTTGACTACTGGEG TCAGGGAACCCTGETCACCETUTCGAGE {SEQ ID NO: 724)

BMS3h-148

GAGGTGCAGE TGTTGGAGTC TEGGEGAGECTTGETACAGCCTGGEGGLETCCCTOCGTCTCTCC TGTGCAGCCTCCHGAT
TCACCTTTICTTCETATGATATGARGTGEGETCCECCAGGC TCCAGGGAAGGETCTAGAGTGGE TCTCAACGAT TAGTEGE
GTCTGETGTETTTACATACTACGCAGACTCCETEAAGGGCLGETTCACCATCTECCGCHALAATTCCAAGAACACGLTE
TATCTGCABATGAACAGEC TGCGTGCEGAGGACACEGUGGTATATTAC TRTEC GAARCGGGAGCATGLGEGTCAGCCGE:
CTTTTGALTACTGGGGTCAGGGAACCCTEGTCACCATCTCGAGE (SEQ ID NO: 725%

BMS3h-149

GAGGTGCAGC TGTTGGAGT CTGEGGEAGGL T FGETACAGCCTGEGEEGTCCCTGUGTE T CUFETACAGCCTCCGGAT
TCACCTTTAATGGTTATGC TATGAGT TEGETECGCCAGGE TCCAGGEAAGGGTLTAGAGTGGGTCTCAACTAT TAATGC
TAATGGTAAGTATACATACTACGCAGACTCCGTGAAGGGLCGGTTCACCATL TCCCGCGACAAT TCCARGAACACGLTG
TATCTGCAMATGAACAGCCTGCG TGO CGAGGACACCECGGTATATTAC TG TGCGAAAAAGTTGACTCTTGCTTCTAATT
ATTTTGACTACTGGGGTCABGGAACCCTGGTCACCGTCTCGAGE (SEQ ID NO: 726)

BMS3h-150

GAGGTGCAGCTGTTEGAGTC TEGEGGAGGL T TAETACAGLCTGEGEAGTCCCTRCGTCTCTCCTETGUAGCC TCCGRAT
TCACCTTTATGGATTATGATATGAAGTGGGET CCGLCAGGL TCCAGGEAAGGST CTAGAGTGGE TCTCAAGTATTACTGE
GCTTGGTAAGAAGACATAC TACGCAGACTLCBTGAAGGGECGET TCACCATCTCCCGLGACARTTCCARGAACALGUTG
TATCTGCAMATGAACAGCCTGCGTGECGAGGACACCGCGATATATTACTGTGCBAMGATAGT GT TAAGTATCCTCTTA
ATCTTTTTGACTACTGGEGTCAGGGAACCCTBETCACCGTCTCGAGE (SEQ ID ND: 727)

BMS3h-151

GAGGTGCAGCTGTTGGAGT CTGGEGGAGGCT TGGTACAGCCTGGGEEGTCCETGCGTCTCTCCTETGCAGCLTCCHGAT
TCACGTTTCCGCATTATACGATGECATGAGTCCGLCAGGCTCCAGBEAAGGGTCTGBAGTGGETCTCATCTATTCAGTC
GCCTGGT TGGCGGACATAC TACGCAGACTCCGTGAAGGGCCAGTTCACCATCTCCCOCGACAATTCCAAGAALACGLTG
TATCTGCAAATGAACABCCTECGTECLEAGGATACCGLGGTATATTACTGTGCGAAATATGGGGATGGTCTTCCTTTGA
CITTTOACTACTGGEGTCAGGGAACCCTGETCACCGTCTCBAGC (SEQ ID NO: 728)

BMS3h-167

GAGGTGCAGCTGTTGOAGT CTGGEGGAGGCTTGETALAGELTGGGGEGT CCCTGIGTCTCTCCTETGCAGCCTCCGGAT
TCACCTTTAGTGATACGCCGATATCT TGGETCCACCAGGLTCCAGREAAGGETLTAGAGTGGG TCTCACGTATTGGGEA
TGAGHGTCAGGAGACATACTACGCAGACTCCGTGAAGGGCCEGT TCACCATLTCCCBLGACAAT TCCAAGAACACGCTG
TATCTGCAMATGAACAGCCTGCGTGLCGAGGACALCGLGGTATATTACTG TGCGAAAGGEGTGACTCCGGATTTRACTT
TTEACTACTHGGEE [CAGGRAACCCTEETCACCGTCTCOAGC ((SEQ ID NO: 728)

BMS3h-168

GAGGTGCAGCTGT TGEAGTCTGGGGGAGGCTTGETACAGCCTEGGEEGT CCCTRCETCTCTCCTGTGCAGCCTCCGBAT
TCACCTTTAGTAGTAGT TCGATETCTTGEGTCCGE CAGGCTC CAGGGARGGET CTAGAGTGEE TCTCAGCGATTGEGETC
TGATGGT CCGAGTACATACTACGCAGAC TCCHTGAABGECCGET TCACCATCTCCCGLGACAATTLCAAGAATACLLTG
TATCTGCAAATGAALAGCCTGCETGCCGAGGACAL CRCGGTATATTACTGTECGAAAGGGCGTAT TCCTACTCTTCATT
TTGACTACTGGEGT CAGGGAACCETAETCACCGTCTCRAGC (SEQ 1D NO: 738)

BMS3h-169

GAGHTECAGCTGT TGGAGTC TGEGEGAGGCTTGETACAGCCTGEEGEATLCETGCATCTCTCCTRTGCAGCCTCCGEAT
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T T TR L TG T ATA T AL G TGS T LG LT ARG U TUC ARG AR G LG C T ALAG TE LA TC TCARGTAT THAY GG
GTCTGET TCTTCGACATACTACGCAGAC TCECGTGAAGGGECEGT TCACCATE I CCCGLEGACAAT TCCAAGAACACGETG
TATCTGCAAR TGAACAGCCTGCE TECCGATGACACCGCGETATAT TACTETGCGARAGEGLGTATTCCTACTCTTCATT
TTGACTACTGEGETCAGGGAACCCTAGTCACCGTCTCBAGL (SEQ 1D NO: 731)

BMS3h-170

GAGGTGCAGCTOT TGGAGT CTGEGGEAGGUTTGGTACAGLCTEAGGEATCCCTHCGTCTCTCCTETGCAGCLTCCGEA
TCACCTTTCCTGAGTCTATGATGEGATGGETCCGCLAGGC TCCAGGRAAGRGTC TAGAGTGGGTCTCATCGATTGGETA,
TCCTGEGETGCTACTACATACTACGCAGAC TCCGTGAAGGELCEGTTCACCATCTCLCGLEACAATTCCAAGAACACGCTE
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCECEGTATATTACTGTGLGAAAGETGGTAGTCGGEATGATAATT
TTGACTACTGGAGTCAGGGAACCCTEGTCACLE] CTCGAGC (SEQ ID NO: 732)

BMS3h-171

GAGHTACAGC TG TTGRAGTC TRGEGEAGGE TTGGTACAGLCTGAGEGETCCCTBCEECTCTCCTGTGCAGCE TECGEAT
TCACCTITGETCAGCATAGTATGCATTGGETCLGCCAGGLTCCAGGGAAGGET L TAGAGTGOETCTCAAGTATTAGTGT
TCCGEETCCGAAGACATACTACGCAGACT CCATRAAGGECCGGTTCACCATCT CCLGEGACAAT TCLAAGAACACGCTE
TATCTGCABATGAACAGCCTGUGTOCCGAGLACACCGCGGTATATTACTG GCRAAAAGT CTTAGGGAT TTGCLTCCGH
GTGATAGTAAGAGT TTTGACTACTOGOGTLAGGGAACCCTEETCACCGICTEBAGC (SEQ ID NO: 733)

BMS3h-197

GAGGTGCAGCTGTTGEAGTCTGGGGEAGECT TGATACAGCCTGEGGUGTCCCTGEGTCTCTCCTGTGCAGCCTCCGEAT
TCACCTTTGGTTCTGLTRCTATGEATTGGEGTCCGCCAGGCTCCAGGEAAGRGTC TAGAGT GGG TUTCATCTATTAATGA
TATGGGTTCTAATACATACTACGLAGAC TCCGTGAAGGGCLGET TCALCATCTCCCGURATAAT TCCAAGARCACGCTE
TATCTGCAAATGAACAGCCTGLGTECCGAGBACACCGOGGTATATTACTGTGCGAAACAGGGTGETCGT TTTGACTALT
GGGGTCAGGGAACCCTGGTCACCETCTLGAGE (SEQ ID NO: 734)

BMS3h-199

GAGGTGCAGCTGT TGGAGTC TOGEGEAGGC TTGETACAGLL TGGEGEATCCLTGCGTCTCTCCTATGCAGCCTCCAGAT
TCACCTTTGETTATGATAGOATGECTTEGETCCCCCAGELTCCAGLGAAGGGTCTAGACT GGATCTCATCGAT TGATGE:
TCCTGETGEGEC TACATACTACGCAGACTCCGTGAAGGGCCUGT TCACCATETCECGLEACAAT TCCAAGAACACGCTG
TATCTGLAMATGAACAGCCTGCETGCCGAGGACACCGLGETATATTACTETGCAGAAGEGAGCAGGETTCCTGATTTIG
ACTACTGGGETCAGGGRACCCTRETCACCGTCTCGAGC (SEQ 1D ND: 735)

BMS3h-200

GAGETGCAGCTGTTGGAGTCTGGGEEAGGCTTGETACAGCCTGEGEGETCCCTGCETCTCTCCTCTECAGCCTCLGGAT
TCACCTTTGETGAGTATGAGATGACTTGGETCCGLCAGGCTCLAGGGAAGGETCTAGAGT GGG TCTCAAGGAT TGATLC
GTTTGGTTCTGAGACATACTACGCAGAC TCCETGAAGGECCAGTTCACCATCTECCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGLCTGEGTGCCGAGGACACCGLEETATATTACTGTECGGAAGGT GTGGTTCCTGATTTGAATT
TTGACTACTGGGETCAGRGABCCCTRETCACCGTOTCGAGE (SEQ 1D NO: 736)

BMS3h-201

GAGGTGCAGCTGT TRGAGTC TEAGAAAGAC T TGGTACAGCCTGEGEGETCCCTGCGTCTCTCLTGTGEAGCCTCCGRAT
TCACCT TTRATAAGTATAT TATGEGETGAGTCCGLCAGGCTCCAGGGANGGGTC TAGAGTEGATCTCAACTATTGGTAG
TTATGGTGAGGCTACATACTACGCAGAC TCCGTGAAGGECLGHT TCACCATC TCCLGCGACAATTCCARGARCACGLTG
TATCTGCAAATGAACAGCCTGCGTGLOGAGGACACCGCGGTATATTACTGTGCGAARAGGCTTACTC TTAGTGLGACTA
AGTTTGACTACTGGOGTCAGGGAACCCTGRTCACCGTCTCGAGE (SEQ ID NO: 737)

BMS3h-203

GAGGTGCAGCTGTTGGAGT CTGGGHEAGGL TTGETACAGCC TEEGEGEETCCCTGCATCTETCCTGTGCAGCCTCCGRAT
TCACCTTTGAGGATTATGTGATGEETTEGE 1 CCECCAGGLTCCAGEEAAGGGTCTAGAGTGGE TETCAACTATTGCGLA
TCGEOGTGATATTACATACTACGLAGACTCCOTGAAGEGCCEGTTCACCATCTCCCACAACAAT TCCARGAACACGLTE
TATCTGCAAATGAACAGCCTGCGTGLCGAGGACACCELGGTATATTAC TG TGCGAAACGTAGGCGTCTTAGTGATTATC
GGTTTGACTACTGGGGTCAGGGAACCCTGETCACCGTCTCGAGC (SEQ ID NO: 738)

BMS3h-204

GAGGTGCAGCTGTTGEAGTCTGGRGGAGGLT TGO TACAGLCTEGGEGGTLCCTGLGTCTCT LCTGTGCAGCCTOCGEAT
TCACCETTGEGCAGTTTGATATGTATTGGETCCGCLAGGL TCEAGERAAGGGTCT AGAGTGGETCTCAGCGAT TAGTLC
GECTGGTACTGETACATACTACGCAGACTCCATGAAGGGCCGETTCACCATL TCCCGUGACARTTCCAAGAACACGCTE
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGETATAT TACTHT GUGAAAGLGGGGEATCGRTCTAGTCTTT
TTGACTACAGGGGTCAGEGAACCCTGRTCACCGTCTCEAGE (SEQ ID NO: 739)

BMS3h-205

GAGGTGCAGCTGTTGEAGTCTGGGUEAGGLTTEG TACAGLCTGGGEGGT CCCTGCGTCTCTCCTGTGCAGCCTCLGEAT
TEACCTTTAAGGATACGGGTATGALGTGEETCCGECAGGLTCCAGGGAAGEGTCTAGAGTGGETCTCAAGTAT TICTAG
TTATGGTCGTGATACATAUTACGCAGACTLCGTGAAGGECCEGT TCACCATCTCL CGCGACAATTCCAAGAALALGLTE
TATCTGCAAATGAACAGC CTGCE TECCGAGGACGCCGEGGTATATTACTGTGCGARATTGAATGLGECECTGGET TG
ACTACTGGGGTCAGGGAACCCTGRTCACCETCTCGAGE (SEQ I NO; 748)
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BMS3h-206

GAGETGCAGCTGTTGGAGT CTGGREGAGGL TTOHTACAGLLTRGEAGEAT CCCTALATETCTCCTATGCAGCCTCCEGAT
TCACCTTTGGTCCGTATCCGATGAGT FGGAETCCGLCAGGCTCCAGGGAAGGGTCTAGAGTEGATCTCAGATAT TAATGC
GCCEEGTACGAGGACATACTACGLAGACTCCATEAAGEGLCAGTTCACCATCTCCCGLGAL AAT TCCAAGAACACGCTE
TATCTGCAAATGAACAGC CTGCGTGCCOAGGACACCGCGGTATAT FACTE TGCGCAACAGATGTCTAGTGGEGTTTTTE
ACTACTGGOGTCAGGGAACCCTGETCACCHTCTCGAGE (SEQ 1D NO: 741)

BMS3h-207

GAGGTGCAGCTGTTGEAGTC TTGETACAGLCTGEOGEETTCCTGCGTCTCTCCTGTGCAGCCTLCGRAT
TCACCTTTTCGAATCAGGATATGACT TGGETCCGCCAGGCTCCAGGHAAGGGTCTAGAGTGGE TCTCAAGTATTGATAG
TTCTGGTCAGCT FACATACTACGCAGAL TCCETGAAGGGCCGETTCACCATLTCCCGCRACAATTCCAAGARCACGLTG
TATCTGCAAATGAACAGCCTGLGTGL CGAGGACACCGLGGTATATTACTGTGCGAAAGT TAAGTCTCTTGCGCAGTTTG
ACTACTEGEGTCAGGGAACCC TG TCACCETCTCGAGE (SEQ: ID MOt 742)

BMS3h-208

GAGHTGCAGCTGT TGGAGTCTAGEGEAGGCTTGGTACAGCCTGHGEGETCCCTGLGTCTCTLCTGCGCAGCL CEGGAT
TCACCTTTCCTGAGTCTGATATGAAGT GGG TCCGCCAGGCTCCAGEGARGEGT CTAGAGT GGG TCTCAAGTAT TAGTCC
GAATGGTTGGGATACATACTACGUAGACTCCGTGAAGGECCGGT TCACCATCTCCCGLGACAATTCCAAGAACACGLTE
TATCTGCAAATGAACAGCCTGLGTGCCOAGGATACCGLGGTATATTACTGTGCGAAALCGECTCAGGTTCTGT TTGACT
ACTGGGGTCAGGGAACCCTGATCACCGTCTCGAGE (SEQ ID NO: 743)

BMS3h-209

GAGGTGCAGCTET TGGAGTC TEBGGEAGGL T TGETACAGCCTHGAGEGTCELTLCATLTETCCTETHCAGCC TCCEGA]
TCACCTTTGAGLAG TATGTGATGGGT TGGETC CGLCAGGE TCCAGGGAAGGHT CTAGAGTGGE TC TCAACGAT TGETAC
GTCGGETAAGTATACATAC TACGCAGACTCCGTGAAGGGLCEG TTCACCATETCCOGLGACAATTCCARGAACATGCTG
TATCTGCAAATGAACAGCCTGCGTGLCGAGGACACCGLGGTATATTACTGTGCGCAACGTAGE TCTCTGACTCGGGTTC
ATTTTGACTACTGGGGTCAGGGAACCCTGETCACCATCTCGAGE (SEQ ID NO: 744)

BMS3h-210

GAGGTGCAGCTGT TGRAGTCTGOGEGAGGC T TGO TACAGLC TGEGEGETCLCTGLGTCTCTCCTGTGEAGCCTECGEAT
TCACCTTTEETGT GEAGCATATGAGT TARGETCCHCCAGGL TCCAGGGAAGGET CTAGAGTHEG TCTCAGLGAT TACGGE
TGATGGTGATCGTACATACTACGCAGAL TCCGTGAAGGGECEGTTCACCATCTCCCGLGALAATTCCAAGAACACGLTE
TATCTGUAAATGAACAGLCTGCG TGCCGAGGACALCGCGGTATATTACTGTGCOAAAACGOTTTLGTGGAATGGTCGTT
TTGACTACTGGGE TCAGGGAACCCTGGTCACCOTCTCGAGC (SEQ ID NO: 745)

BMS3h-211

GAGGTGLAGC TG T TGRAGTCTGEGEGAGEE TTGGTACAGCL TGEEEGEE1 LECTGCE T CTCTCCTETGCAGCCTLCGRAT
TCACCTTTECGTGGTATAATATGGGTTGGGTCCGUCAGGCTCCAGGGAABGGTCTGEAGTGGETCTCAAGGAT TGCTCC
GTCTGGTATTAT TACATACTACGCAGAC TCCRTGAAGGGCCAGT TCACCATCTCCCGCEACAATTCCAAGAACACGLTE
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGLEETATAT TACTGTGLGAAAGGGTTECETGETAAGT TTGACT
ACTGGGGTCAGGEAACCCTEGTCACEGTCTCGAGE (SEQ ID NOt 746)

BMS3h-212

GAGGTGCAGCTGT TGEAGT CTGGEGGAGGL T TGETACAGLCTGGEGEGTCCCTGCETCTCTCCTETGCAGCCTCCGGAT
TCACCTTTTCGAATTATGAGA| GAGET GGG TCCOLLAGGCTCCAGGGARGEGETCTAGAGTGGGTLTCATCTATTTCYTC
GGCTGGTACTGATACATACTACGCAGACTCCGTGAAGGGLCEGTTCACCATCTCLCGCGALAATTCCAAGAACACGETE
TATCTGCAAATGAACAGCC TGCGTGCCGAGGACACCGCGATATATTAC TG TGLGAAACAGTCGLTTAAT TTTGACTACT
GGEGETCAGGGAACCCTGETCACCGTCTCGAGE (SEQ ID No: 747}

BMS3h-213

GAGGTGCAGCTGTTGGAGTCTGGEGEAGGL T TAGTACAGLLTEEGGAGTCCCTGCOTCTCTCCTGTGTAGCCTCCGEAT
TCACCTTTGATGAGGAGCLGATGACTTRGATCCECCAGGL TCLAGGGAAGGET CTAGAGT GGG TCTCAAT TATTGATCC
GGGTGGTGEGGCEACATACTACGLAGAC TCCATGAAGEGCCGGTTCACCATCTCCCELGACAATTCCAAGAACACGCTE
TATCTGCAAATGAACAGLCTGLGTGCCGAGGACALCGCGE TATAT TACTGTGCGAAATCTARTAGTATGTTTGACTACT
GEEGTCAGGGAACCETEGETCACCETCTCGAGL (SEQ ID NO: 748)

BMS3h-214

GAGGTGCAGCTGTTEGAGTCTGGGGOAGGC T TGETACAGLCTGEEEGETCCCTGLGTCT CTCL TETGCAGCLTCCGEAT
TCALCT TTTCTGEGTATCCTATGCATTGGE TCLGCCAGGL TCCAGEGAAGEGTCTAGAG TGGGTCTCATCTATTGCTTC
TTCGEGTATTACGACATACTACGLAGACTCCGTGAAGGELCGGTTCACCATCTCCCGCEACAAT TCCAAGAACACGLTG
TATCTGCANATGAACAGCCTGCGTGLCGAGGACACCGLGGTATATTACTE TGCEAAATTTACTCHGCTGCATTTTCCTE
CGCAGT TTEACTACTOGGGTCAGGGAACCCTGGTCACCGTCTCGAGE (SEQ 1D MOt 743)

BMS3h-215
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GAGGTGCAGCTGTTGEAGT CTRGEGEAGECT TGETACAGLCTGOEEGE TCCLTGCGTCTCTECTGTGCAGCCTLCGGAT
TCACCETTGCTGAT TATGCEATGGATTGGGETCCGCCAGGL TCCAGGGAAGGGTCTAGAGT GGG TCTCAAGGAT TICTEC
TGAGGGTTCTAGGACATACTACGCAGACTCCGTGAAGGGCCEG TTCACCATCTCCCGCEALAAT TCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGLGTGCCGAGGACACCGCGETATATTACTGTGCGANAT TGLGGLCETATGCETCGAAGT
TTGACTACTGGGETCAGGGAACCC TEGTCACCGTCTCGAGC ((SEQ 1D NO: 750)

BMS3h-230

GAGGTGCAGCTGTTGEAGT CTEGEGEAGGE T TGGTACAGCCTGGGGGETCCLTGCGTCTCTCCTGTGCAGCCTLCGGAT
TCACCTTTAGGCCGTATHATATGGGT TGGETCCGCCAGGC TCCAGGGARGGGTE TAGAGT GGGETC TCAACGATTTCTCA
TCAGGGTAATCGGACATACTACGCABACTCCGTGAAGGGLCEGTTCACCATCTCCCECGACAAT TCCAAGAACACGETE
TATCTGCAAMATGAACAGCCTGLGTACCGAGEACACCGCEETATATTACTGTGCGAAAGTGTCTCATCATTTTGACTACT
GGGGTCAGGGAACCCTGRTCACCGTCTCGAGC {SEQ ID NO; 751)

BMS3h-231

GAGGTGCAGCTGTTGGAGTLT TTBGTACAGCCTGGGEGETCLCTGCGTCTCTLCIGTGLAGCCTCLGEAT
TCACCTTTTCTGCGTATAATATETGGTGGECCCECCAGGLTCLAGGGAAGGGT TTAGAGTGEGTCTCATGGAT TAATTC
GALTGGTTCTCGTACATACTACGCAGACTCCGT GAAGGGCCGGT TCACCATCTCCCGUGACAAT TCCARGAACACGLTG
TATCTGCAAATGAACAGL CTGUGTBCUGAGGATACCGUGGTATAT TACTGTGCGAARAATTGETAT! GTTTG
ACTACTGGRGTCAGGGAACCCTGRTCACLETETCGAGE (SEG: IR NOYT 752}

BMS3h-232

GAGETGCAGCTGTTGOAGTC TEGGEAGGE T TEO TACAGCCTEGRERETCCL TECETETCTCCTETGLAGCCTCCRGAT
TCALCTTTGATAGGTATEGGATGGEG1 GGGTCLGCCAGGL TCCAGEGAAGGET CTAGAGTEGETCTCAACGATTAATCG
GCTGGGTCAGAGT ACATACTACGCAGACTLCGTGAAGGGLLGGTTCACCATCTCCCGUGACAAT TCCAAGAACACGCTS
TATCTGCAAATGAACAGCCTGCETECCGAGGATACCGCGATATAT TACTATGCGAAAGTGAAGAAGCAT AAGT TTGACT
ALTGGGGTCAGGEAACCC TGGTCACCGTCTCGAGE (SEQ TD NO: 753}

BMS3h-233

GAGBTGCAGLTGT TEGAGTCTEEGERAGEETTGGTACAGCCTAEGAGEGTCCLTECETCTCTCC TATECAGCC TCEGGAT
TCACETTTGCGCATTATAATATGCGETGGET CLRCCAGGL TCCAGGGAAGEETCTAGAG TGLG TCTCAACGAT TACGAA.
GACTGGTTTTCGTACATACTACGCAGACTCCGTAANGEGLCAGTTCACCATCTCCCGTGACAAT TCCAAGAACACGETA
TATCTGCAAATGAACAGCLTGCE TECCEAGGALACCACAGTATATTACTGTGCCAAAGCGGEECAGTTTGATTTTGACT
ACTGGGGTCAGGEAACCCTGETCACCGTETCRAGE (SEQ ID. MOt 754)

BMS3h-234

GAGGTGCAGCTGTTGEGAGT CTGGOGGEAGGCTTAG TACAGCCTGRGEGGTCCCTGCGTETCTCCTATGCAGCCTCCGEAT
TCACCTTTTATCCTTATAGTATGCATTGGET CCACCAGGE TCCAGGEAAGHE T TGGAGTGGGTCTCAACTATTGATGG
TAGTGGTATGI T TALATACTACGCAGACTCCGTGAAGEGLCGGTTCACCATCTCCCGLGACAATTCCAAGAACALACTG
TATCTGCAAATGAACAGCCTGCOTGLLGAGGATACCGCGGTATATTACTGTGLGGAAGATTCTCTGAAGGLTTCITTTE
ACTACTGGGGTCAGGGAACCCTGETCACCGTCTCEAGC (SEQ ID NOY 755)

BMS3h-235

GAGBTGCAGCTGT TGGAGTC TAEGEGAGGLTTHATACAGLCTEGEGEATCCCTGLGTCTCTCCTATGCAGCCTCCGBAT
TCACCTTICCRCTTTATEGGATETAGTGRGT CLGLCAGGLTCCAGGOAAGGGT CTAGAGTGGETCTCATATATTGRECC
TTATGGTCATACTACATACTACGCAGACTCCGTGAAGBGLCGGT TCACCATUTCCUGLGATAAT TCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGC CGAGGATACCGLGGTATAT TACTGTGCGAAAAAGCGEAAGAAGAAGT TTGACT
ACTGGGGTCAGGGARCECTGGTCACCATCTIGAGE (SEQ I NO: 756)

BMS3h-236

GAGGTRCAGCTGT TGEAGTC TGEGEGAGECT TG TACAGCL TGEGGGEGT CCCTECGTCTCTCCTGTGCAGCLT CCEGAT
TCACCTTTCCTAGGTATCGGATGAG T TGEGTCCGLCAGGL TCCAGGGAAGGGT CTAGAGTGGG TCTCAAGTAT TACTCC
GTATGGTGCTCATACATACTACGCAGACTCLGTGAAGGGL LG TTCACCATCTCCCGCGACANTTCCAAGRACACGLTE
TATCTGCAAATGAACAGCCTGLETGCCEAGGACACCGLGETATATTACTGTGECGAAATATGGTAAGTGGTATT TIGACT
ACTGGGGTCAGGGAACCCTGETCACCGTCTCOAGC (SEQ ID NO: 757)

BMS3h-237

GAGGTGCAGCTGTTGGAGTCTGOGEEAGELTTRETACAGLCTARGEGEEGTCCCTGCETCTCTCCTGTECAGCCTCLGGAT
TCACCTTTAATGAGTATGCGATGAGGTGGGTCCECCAGGCTCCARGGAAGGETCTAGAGTGGG TC TCAACGAT TGATCG
TCTGGGTCTTCATACATACTACGCAGACTCCGTGAAGGGCLEGT TCACCATCTCCCECGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGRACACCACGETATATTACTGTGCGAAAAGTGGELETTTTACGT TTGACT
ACTGGGETCAGGGAACCCTGGTCACCETCTLGAGE (SER ID NO: 758)

BMS3h-238

GAGETGCAGCTGTTGEAGT CTGGHEGGEAGGCTTEG TACABCECTGEGEGETCLCCTELGTCTCTCCTGTELAGCCTCLGGAT
TCACCTTTGAGCGGTATAATATGEGTTGGGTLCGE CAGGCTCCAGERAAGGG TCTAGAGTGGGTLTCALCGAT TGATCG
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LT AN T TRCR AT TATSUATRL TS CEETTUATCAT U DI HATRAT TR ST
TATCTGCAAATGAACAGLCTGCATGCCOAGGACACCOCAETATATTACTGTGEGAANGCEEATTLGTGOTCTTTTGACT
ACTGGGETCAGGGAACCCTAGTCACCETCTLGAGL (SEQ ID WOt 759)

BMS3h-239

GAGGTGCAGCTGTTGGAGTC THGGEGAGGE TTEG TACAGCLT GEEGGETCCCTGLOTCTCTCCTETGCAGCCTCLGGAT
TEACCTTIGGTATTTATGATATGAAGTGEGTCCGCCAGEC TCCAGGRAAGGGT C TAGAGTGEGTCTCAACGATTTCGTC
GTCGGGTACTCATACATACTACGCAGAC ICCGTGAAGGECCGETTCACCATC TCCCGCGACAAT TCCARGAACALGCTG
TATCTGCAAATGAACAGECTECGTGCLGAGGACACCGCGGTATATTACTGTGLGAAATATCCTCAGCCTTATCCTTTIG
ACTACTGGEGETCAGGGAACCCTGGTCACCGTETCGAGT (SEQ ID NO: 768)

BMS3h-240

GAGGTGCAGC TATTGGAGTC TGEGGAAGGL TTGGTACAGCCTGEEGEGTCCCTECGTCTCTCCTATECAGLCTCCGRAT
TCACCTTTTGGGTGTATGATATGCGT TGEGTCCGCCAGEC TCCAGGEAAGEATC TAGAGTGEE TCTLAACGATTTCTGL
GACTRGTETGCATACATACTACGCAGAL TCCGTGAAGGGCCGGT TCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAMTEAACAGLCTGCGT GECGAGGACACCGCGGTATAT TACTATGCRAAATATCCGLCTGCTGRTCGGTTTE
ACTACTGGGETCAGGGAACLCTEGTCACCETCTEGAGE (5EQ ID RO: 761)

BMS3h-241

GAGGTGCAGCTGTTGOAGTL TRGGGGAGECTTEE ACAGCLT GG EEETCCCTGLGTCTCTCCTETGCAGCCTCLGRAT
TCACCTTTTCGACTTATGATATGATT IGGGTCCGCCAGGL TCCAGGRAAGGGT L TAGAGTEEGTCTCAGCTATTTLTCC
TAATGGTACTGGTACATALTACGCAGAL TCCGTBARGGGECGET TCACCAT CTCCCGCGACAATTCIAAGAACACGLTE
TATCTGTAAATGAACAGCCTGCGTGCCGAGGACACCECEETATATTACTOTGLGAAACCTCCGLAGGTGAATACTGAGT
TTGACTACCGEGETCAGGGAACCCTAGTCACCGTCTEGAGE. (SEQ ID NO: 762)

BMS3h-243

GAGGTGCAGCTET TGGAGT TREGGEAGGE TTEATACAGCCTGEEEEGETCCCTECETCTCTCCTGTGUAGLCTCCGGAT
TCACCTTTGAGAAGGAGRATATEEGETGEATCCGCCAGEC TCCAGGRAAGGETC TAGAGTGGGTCTCACATATTTCECC
GAATGATTATGCGACATACTACGCAGACTCCGTGAAGGGCCGGT TCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGT GLCGAGGACACCGCGETATATTACTGTGCGAARAGTTGETCTAGT TTTGACTACT
GBEGTCAGGGAACCCTRGTCACCATETOGAGE (SEQ IB NO: 763)

BMS3h-244

GAGGTGCAGCTGT TGEAGTCTGEGEGAGGLT TEATACAGC CTAGRGEGTCLC | GLATCTCTCCTETECAGCCTCOGGAT
TCACCTFTAGTGCTACTCCGATGEAGTGEGLCCGCCAGEC TCCAGGEAAGGETCTAGAGTGGRTCTCAACTATTTCTGA
GAGTGGT TATAGTACATACTACGCAGACTCCOTGAAGGGCCGG T T CACCATETCCCGOBACAAT TCCARGAACACGETS
TATCTGCAAATGAACAGCCTGLGTGCCGAGRACACCGLGGTATATTALTGTGCGAAATGGAATTCGACTACTGGTTTTE
ACTACTGGGGT CAGGGRACCITGGTCACCGTCTCGAGE {SEQ IR NO: 764)

BMS3h-245

GAGGTGCAGCTGTTGGAGTCTGEGGEAGECTTGETACAGL LT GEEGEATCLCTECETCTLTCETATGLAGCCTCCGGAT
TCACCT TTAATACGGETGGATATGGAGTGEGTCCGCCAGEC TCCAGGRAAGEGT CTAGAGTGEGTLTCAAGTAT TAGTLC
GAATGGTTGGGATACATACTACGCAGACTCCGTGAAGGGCCGGT TCACCATCTCCCGCGACAATTCURAGAACACGCTE
TATCTGCAAATGAACAGCCTGCGT GCCGAGGACACCGEGGTATATTACTGTGLGGAAGCTCCGCATCGGGCGT TTGACT
ACTGEGGTCAGGGAACCCTGGTCACCGTCTCGAGE (SEQ ID NO: 765)

BMS3h-246

GAGGTGCAGE TOTTGRAGTC TGGRGEEGGELTTGE TACAGLCTGEEEAGTCLCTGCGTCTCTCCTATGLAGCETCLGEAT
TCAGLTTTEAGGATAAGGAGATGAGT TGGGTCCECCAGGC TCCAGAGAAGGETCTAGAGTGGGTCTCACHGAT TGATGE
TTTCAETGAT TLTACATACTACGCAGACTCCGTGAAGBGCCGGT TCACCATCTCCCGLGACAATTCCAAGAACACGCTG:
TATCTGCAAATGAACAGCCTGCGTGLCGAGGACACCGLGGTATATTACTGTGCGGAAGGGATGETTLCTCETC TGAAGT
TTGACTACTGEGETCABGGAACCCTGETEACCGTCTCGAGE (SEQ ID NO: 766)

BMS3h-247

GAGETGCAGETGTTGGAGTL TGGGGGAS TTGGTACAGCCT TCECTGCATCTCTCCTGTECAGCCTECGGAT
TEACCTTTAGTGATCATTCEATGATGTAGGTCCGUCAGEL TCLAGEGAAGGGT CTAGAGTGGGTCTCAGATAT TGAGLL
GEATGGTGTTCATACATACTACGCAGACTECGTGAAGGECCGGT TCACCATCTCLCGCGACAATTLCAAGAACALGCTE
TATCTGLAAATGAACAGCCTGOGTGCLGAGEACACCGCGGTATAT TACTGTGLGAATCCTACTTTTGACTACTGGGGTC
AGGGAACCCTGGTCACCGTCTCBAGE (SEQ 1D NO: 767)

BMS3h-248

GAGGTGCAGCTGTTGGAGTCTH TTGGTACAGCLT CLCTGCGTCTCTCC TGTOLAGLCTLCOEAT
TCACCTTTTCGCCGCATACTATGCAT TGGGTCCGCCAGGL TCCARGEAAGGGET CTAGAGTGEE TCTLAGRTATTGGTCC
GGATGGTACTACTACATACTACGCAGALTCEGTGAAGGGCCG GTTCACCATCTCCCGCGACAATTCLAAGAACACGCTE
TATCTGCAAATGAACAGCCTGLGTGCCGAGGACACCGCEGTATATTACTATGLGAAACGTTCETATAGT TGGRATCGTG
GETGEACGT TTGACTALTAGGATCAGLGAACCCTRGTCACCGTCTCGAGE (SEQ ID NO: 768)
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BMS3h-249

GAGGTGLAGCTOTTGGAGTCTGEEAGAGECT TEGTACAGLC TGGEECGTECCTGLOTCTCTLCTETGCAGCCTECGGAT
TCACCTTTTATGCTTCHGATATGAAR TAGGTCCGCCAGGL TCCAGGEAAGGGTCTAGAGTGEE TCTCAAGTAT TAGTCC
GAATGGTTGGEATACATACTACGCAGALTLLGTGAAGGGCLGGTTCACCATCY CCCEUGACAATTCCAAGAACACELTG
TATCTGCAAATGAACAGCLTGCGTGCEGAGGACACCGCEGTATATTACTGTGEGAAAGC TGATTATACT TATEATTCTT
TTGACTACTGGGETCAGGEEACCCTGE TCALCGTCTCGAGE (SEQ ID NO: 769)

BMS3h-250

GAGGTECAGCTGTTGGAGTC TEGGEGAGGET TEGTACAGCCTRORGEGGTCECTALGTCTCTCCTATECAGCCTCCGEAT
TCACCTTTGCGCATTATAATATGCGTGGGTCCGCCAGLC TCCAGGGAAGGGTCTAGAGT GGG TCTCAACGAT TACGAA
GACTGGTTTTCGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGTEACAAT TCLAAGAACACGLTE
TATCTGCAAATGAACAGCCTGCGTGCCGAGRACACCACGGTATAT TACTETGLEARAGCGGEHCAGTTTGATT TTGACT
ACTGGGGTCAGGGAACCCTAETCACCGTCTCGAGE (SEQ ID NO: 778)

BMS3h-251

GAGGTGCAGCTGTTGGAGTC TGEGGGAGGL TTGE TACAGCCTGGEGEGTCCCTGCETUTCTCCTGTGCAGCCTLOGGAT
TCACCTTTTLGCATTATCATATGGGTTGGGCCCGCLAGGE TCCAGEEAAGEGTCTAGAGTGGGTCTCAGT TAT TGEGIC
GAGGGGTATTTCTACATACTACGCAGACTCCOTGAAGEGC CEATTCACCATC LU COCGACAAT TCCAAGAACACGCTE
TATCTGCAAATGAACAGE CTGCGT GCCGAGRACACCGCGGTATATTAC TGTGCGAAATCGECTTCRUGTLATAGGTTTE
ACTACTGGEGTCAGGGAACCCTARTCACCGTCTCGAGE (SEQ ID NO: '771)

BMS3h-252

GAGGTGCAGCTGTTGGAGTC TEGEGEAGECT TG TACAGL CTGGEGGGTC CETGLGTCTCTCLTGTGCAGCCTCLOGAT
TCACCTTTAATGAGTATGCGATGAGGTGEGTCCGLCAGGC TCCAGBGAAGGETCTAGAGT GGG TCTCAACGAT TGATCG
TCTGGETCTTCATACATACTACGCAGACTC CGTGAAGGGLCGGT TCACCATCTCCUGTGACAATTCCAAGAACACGCTE
TATCTGCAAATGAACAGECTGCGTGCCGAGGACACCGLGETATATTAC TGTGCGAARAGTGGRECTTTTACGT TTGACT
ACTGGGETCAGGEAACCCTGGTCACCGTCTCGAGC {SEQ ID NO: 772)

BMS3h-253

GAGGTGUAGCTGT TGGAGTC TGEGEGAGEL T TGE TACAGCCTEGGEGETCCCTGCATCTCTCCTGTGCAGCLTCUGGAT
TCACCTTTGGTAATTATAGT ATOARGTGHEACCCGLCAGRCTCLAGGEGAAGGE TCTAGAGTGGGTCTCAACTATTACTCL
TGATGGTTGGTATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAAT TCCAAGAACALGETG
TATCTGCAAATGAACAGCCTGLGTGCCGAGEACACCECOGTATATTACTGTGCGAAAGT GGGGGATGC TGTTTGGEGET
GEATTEGTGGOTTTGACTACTGEGGT CAGERAACCCTGETCACCGTCTLEAGC (SEG ID NO: 773)

BMS3h-254

GAGGTECAGC TGTTEGAGTCTOEGGGAGGL TTGGTACAGGL TGGRGEETCCCTGLATCTLTCCTGTGCAGLCTCCGGAT
TCACCTTTGGRGAT TATGETATGAAGTEOETLCGCCAGGLTCCAGGEAAGGTCTAGAGTGGE TCTCAGCTATTACGTC
TAATGGTGATTTTACATACTACGCAGAC TCCETGAAGGBCTGET FCACCATCTCCCGEGACAAT TCCAAGAACALECTG
TATCTGCAAATGAACAGCLCTGCE TGCEGAGGACACCGLGGTATATTACTGTGCGAAATCTT TG TATAAGT TTGACTACT
GGEGTCAGGGAACCCTGGTCACLGTCTCGAGE: (SEQ ID NOt 774)

BMS3h-255

GAGGTECAGC TETTGGAGTC TEGEGGAGGL TTGETACABCCTGEGEHGTCCC TGCETCTCTEC TETGCAGGCTCCGGAT
TCACCTTTCC TACTTATAAGATGGGGTEGATCCACCAGGCTCCAGGRAAGGGT CTAGAGTGGE TCTCATTTATTGATTA
TTGGGETTGGCGGACATACTACGCAGACTCCATGAAGGECLGST TCACCATCTCLCGCGACAATTCCAAGARCACGLTE
TATCTGCAAATGAACAGCCTGCGTGCCEAGGACACCECGETATATTACTGTGCGAAAAGTCCGTATTCTTGBACTCATG
ATASTCCTCATTTTEACTACTGGEGTCAGGEAACCLTGETCACLGTCTCEAGE (SEQ ID NO: 775)

BMS3h-256

GAGGTGLAGCTGTTGGAGT CTGGEGAGAGGCT THETACAGLCTGEEGEGETCCLTRCGTCTCTCCTGTGCAGCCTCCGEAT
TCACCTTTAGGCCTTATACGATGTGT TGLUGCCLGLCAGELTLCAGEGAAGGET CTAGAGTEEGTCTCATGTATTAGTGA
TECTGGTTCTTTTACATACTACGCAGATTCCGTBAAGGGCUEGT TCACCATCT CCOGCGACAATTCCAAGAACACGLTE
TATCTGCAAATGAACAGCL TGCGTHC CGAGGATACCGCGGTATATTACTGTGCGAARAGGATGTCTTCT TTTGACTACT
GEEETCAGGEAACCCTGGTCACCGTCTCGAGE (SEQ ID NO: 776)

BMS3h-257

GAGGTGCAGCTETTGGAGTCTGEGEGAGAL TTGA TACAGE CTGGBAEGTCECTGCGTCTCTCLTGTGCAGCCTCEGGAT
TCACCTTTCAGAATTATCAGATGGLT TEGETCCGCCAGECTCLAGGGAAGGGT (TAGAGT GGG TCTCAACTATTAGTEE
GACTGGTAAGAATACATACTACGCAGACTCCGTGAAGGGCLCGET TCACCATCT CCCGCAACAAT TECAAGAACACGLTG
TATCTGEAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTAC TGTGCGAAAMCTCCTCAGAAT TATTTTAGTE
TGCGTCEGTTTGACTACTOGGGTCAGGGAACCCTGETCACCGTCTCGAGC (SEQ ID NOT 777)

BMS3h-258
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- GAGGETGUAGC To T TGGAGT U THOH e ANGE Y AT ACAGE LT aBGRAL T LCT TRt E T YL CT G GUAGCCTCGGAT
TCACCTTTGEGGCETATACTATGEGETGEETCCGCCAGGLTCCAGGGAAGEGTCTAGAGTGEGTCTLAAGAT TTCGAC
GTCTEGTGGGCAGACATACTACGCAGACTCCGTGAAGGGCCGRT T CACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGBACALCGCGGTATATTACTGTGEGAMACCTTTGAAT TGETGEELGTTTE
ACTACTGGGGTCAGGGAACCC TGGTCACCGTCTCGABC (SEQ. TD. N0z 778)

BMS3h-272

GAGETGCAGETGTTERAGTCT TTGGTACAGCCTGERAEETCCCTGCGTCTCTCCTGTGLAGCCT CCRGAT
TEACCTTTAATGCGTATCCTATGACTTGGGTCCGLCAGECTCCAGEGAALGGTC TAGAGTEGG TCTCACGGAT THAT GG
TTATGGTCGGCATACATAC TACGCAGACTCCGTGAAGEGLCGGTTCACCATCTCCCGCRACAATTCTAAGRACACELTG:
TATCTGECARATGAACAGCCTGCGTGCCEAGGACACCGIGGTATATTACTGTGCGAAAGGGATTATTCCTAATTTTGACT
ACTEEGEE TCAGGGAACCCTAGTCACCETCTTAAGE (SEQ ID NO: 779)

BMS3h-273

GAGGTGCAGCTGT TOGAGTCTGGGAGEAGEL TTGGTACAGCCTERGGEAETECCTGCETCTCTCCTETGCAGCCTCCEGAT
TEACCT TTGGGECEGT TGATATGACGTGEETCCECCAGRC TCCAGGGANGEGTC TAGAGTEGATCTCAGCGATTTCECC
TAGTGGTTCTGECTACATACTACGCAGAC TCCOTGAAGGGC CGET TCACCATE TCCCGCEACAAT TCCAAGALCACGCTG
TATCTGCARATEAACAGCCTGLGTGCCGABGACACCGCGGTATATTACTR TGCEAAAGGGLGTGTGLCGEATCTTGGTT
TTGACTALTEGGGTCAGEGARCCCTGETCACCGTLTCGAGE (SEQ ID NO: 780)

BMS3h-274

GAGETGCAGCTOTTGRAGTC TGOGGEAGGL T TGO TACAGL CTGGEGRGUTCLCTGCOTCTCTCCTATGCAGCCTUCGGAT:
TCACCTTTGATAGT TATEGCGATGGEE TGHGE CLGCTAGGUTCCAGGEAAGGGTCTAGAGTGEE TCTLAGCTAT TGEGEL
TAAGGGTTTGTCTACATACTACGCAGACTLCGTRAAGGGCCEGTTCACCATCTCCCGCGACAATTCLAAGAACACGLTG
TATCTGCAMATGAACAGCCTGLGTGCCGAGGACACCECGETATATTACTATGCGAAAGLGGCTAGGGGTAAGT TTGACT
ACTEGGATCAGGGAACCCTRGTCACCGTCTCGAGE (SEQ ID N0 781)

BMS3h-275

GAGGTGCAGCTGT TGEAGTC TEGGGGAGGCT TGETACAGC CTGGEGGEGTCCCTECETCTCTLC TATGCAGCCTCCGGAT
TCACCTTTACTCGRTATCAGATGGGT TGAGTCCACCAGEC TCCAGGGAAGEATCTAGAGTGGG TEICAGT TATTAATGT
TTGEGGTTCGAGT ACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC TCCCGCGACAAT TCCAAGAACACGLTG:
TATCTGCAAATGAACAGCC [ GCGTGLCGAGGACACCGCGGTATATTACTETGCGAARATGTLTAGGAAGTTTGCCTACT
GEGATCAGGGAACCETGEI CACCOTETCOAGE. (SEQ TD -NO: 782)

BMS3h-276

GAGGTHCAGE TGT TGGAGTC TRGGGEGAGGLT TRATACAGCC TEEEEEGTCLOTECATCTTTCC TATGCAGCCTCCAGAT
TCACCTTTEGGAAT TATAGTATGATG TGGE TCCGCCAGECTC CAGBGAAGGET CTAGAGTEGE TCTCAACGATTATTCE
TGCTGGTACGTCTACATACTACGEAGACTCCGTGAAGGGCCGGT TCACCATCTCCCACRACART TCCARGRACACGETG
TATCTGCAAATEARCAGEC TECGTGCCGAGRACACCELGGTATATTACTGTGCGAAMECGTCEATTAGETTETTTGACT
ACTGGGGTCAGGGAACCETGRTCACCATETCGAGE (SEQ ID NO: 783)

BMS3h-279

GAGETGCAGE TGTTGEAGTCTGGEEGGEAGGE TTGE TACAGEC TREEAGGTCCETGCRTCTCTCC TGTGCAGCETCCGGAT
TCACCTTTGETGCATATGATATEGGGE TGEATCCGCAGGLTCCAGGRAAGGET LTAGAGTRGETCTCATGEATTTCTEC
GAATGETTATGATACATACTACGCAGACTCCGTGAAGGGLCAGTTCACCATCTCCCOCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGLCTGLGTGECGAGGACACCECEGTATATTACT GTGCEAAAGERLGTGTGAAGTTTRACTACT
GGEGGTCAGGGAACCCTGATCACCGTCTCGAGC (SEQ I0 NO: 784)

BMS3h-282

GAGGTGCAGLTGTTGGAGTCT TTGGTACAGCCT TCCETRCGTCTCTCCTIGTGCAGCCTCOGGAT
TCACCTTTGTTTGETATGAGATGGCT TOGGTCCGCCAGGCTCCAGGGARGGGTCTAGAGT GGETCTCAACGAT TCAGGE
TGATGGTGAGCAGACATAUTACGCAGACTCCGTGARGGGLCGGT TCACCATCT CCCGCOACARTTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTELCGAGGATACCGCGGTATAT TACTETGCGAAAGCTTCGTATGC TCTTGTGTATC
CTCCTGAGGAGTTTGACTAC TRGEGTCAGOGAACCCTGETCACCGTCTCRAGE (SEQ ID NO: 785)

BMS3h-287

GAGETGLAGETGT TOEAGTCTGGGGEAGEL TTGATACAGLLTGEGEEGT CCCTRCGTCTCTCCTATGCARCCTCCGGAT
TCACCTTTACGAATTATAGGATGTCTTEGE TCCGCCAGGC TCCAGGRAAGEGTCTAGAGT GAGTCTCAGLTATTGATGA
TCTEGETETGTCGACATACTACGE AGACTCCGTGAAGGGCLGET TCACCATCTCCCELEACAATTCCAAGAALACGLTG
TATCTGCAAMTGAACAGCCTGCETGLCGAGGACACCOCGOTATATTACTGTGLGARATGGAGG CTTAAGAATAGTCAGE
CGACGEATTTTGACTACTGGGGTCAGEGAACCCTGGTCACCGTCTCRASC (SEQ 1D NO:r 786)

BMS3h-292

GAGGTGCAGE TETTGGAGTC TEGGEGAGEL TTGE TACAGLL TEGGGGETCLCTECHTCTCTCCTOTGCAGCCTICGEAT
TCACCTTTGATCASGCTCATATATGGTGGGTCCGCCAGGETC LAGGGAAGGGT LTAGAGT GGETL TCATTTATTAATEL
TTCGEETTAT TATACATACTACGCAGACTCCGTGAAGGECCHGT TCACCATETCCCOCBALAAT TCCAAGAACACGLTE
TATCTGCAAATGAACAGLCTGCETGLCGAGGACACCECEGTATATTALTGTGL GAAACCTTCGLTTAG TLCGTCITCTT
TTGACTACTGGGGTCAGGGAACLCTGETCACCGTCTCGAGC (SEQ ID NO: 787)
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BMS3h-293

GAGGTGEAGLTGT TGBAGT ( TGGEGGAGECT TGGTACAGLCTRGEAECTCECTACATCTCTCCTATACAGCCTCCGOAT
TCACETTTGAGAC IGGTCAGATGGGT TEEGCLCGCEAGAE TCCAGRGAAGEG T CTAGAGT GGG TCTCAAATAT TGATGR
GTCTGETALGTATACATACTACGLAGACTCCOTGAAGGECLGATTCALCATCTCLCECBACAATTCCAAGAACACGLTE
TATCTGCARATGAACAGCCTGLGTGECGAGGACACCECGGTATATTAL | GFGCGAAAAGTACGCAGAATTATCGETTTE
ACTACTGGGG TCAGGGAACCCTGGTCACLGTCTCGAGE (SEQ 1D NO: 788)

BMS3h-296

GAGGTGLAGC TETTGGAGTC TAGEGEAGEC TTGETACAGCLT GEGGEGTCCCTELGTC TCTCE TG TGCAGLETCLGBAT
TCACCTTTGETGCTTATCCGATETAT TGGETICGCCAGGCTC CAGGGAAGGGTCTAGAGT GEG TCTCATCTATTCATAA
GEATGGTAGGATTACATACTACGCAGACTC CGTAAAGGGCLGGT TCACCATCTCCCGCGALAATTCCAAGAACALGLTE
TATCTGCAAATGAACAGCCTGCETGCCGAGGACACCEEGG TATATTACTGTGCGAACAGGGTACGCCGETTGATGGGT
TTGACTACTGGGGTCAGGEAACCCTGGTCACCGTCTCGAGC (SEQ 1D NG: 789)

BMS3h-297

GAGGTGCAGCTGT TGGAGTC TEGGGGAGEL TTGGTACAGCCTEEEEEETECCTECGTCTCTCCTHTGCAGCCTCCGEAT
TCACCTTTCCTGATGAGGATATRACGTEEGTCCACCAGGETCCAGEGAAGGAT CTAGAGTGGE TCTCAACGAT TGAGAL
TGGETGGTACGGTGACATACTACGCAGACTLCATGAAGGGCCGGTTCACCATCTCCCGLEACAATTLCAAGAACACGLTE
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCACAATATAT TACTGTGCGAAAATGGATGGGTCTGGTACATGGE
AGALGTTTGACTALTGGGGT CAGGGAACCCTGATCACCETCTCEAGC (SEQ 1D MD: 79@)

BMS3h-298

GAGGTGLAGLTET TAGAGTCTGEGGEAGGLT TGS TACAGCCT GEGGEGT CCCTGLGTCTCTCCTGTGCAGCCTCCAGAT
TCACCTTTGATAGTCTEGGTATGGGT TGGGCLCGCCAGRS TECAGGEAAGGGTCTAGAGT GGG TCTCATATAT TCRGGE
TGAGGGTGCTTATACATACTACGCAGACTCCATGAAGGGCLGGTTCACCATCTCCCGLGALAATTCCAAGAALACGLTG
TATCTGCAAATGAACAGCLTGCG TGCCGAGCATACCGCGGTATATTACTGTGCGARATATLTT GLGGATTCTRACTACT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGE: (SED ID NO: 751)

BMS3h-299

GAGGTGCAGCTGTTGEAATCTGEEGEAGGC T TG TACAGCCTGOEGEGTECCTREGTETCTCCTETGLAGCE TECGGAT
TCACCTTTAGTGAGTCGTATATGGAG TGGG TCCGCCAGGL TCCAGGGAAGGGT CTAGAGTAGETC TCAGGTAT TGATCA
TATTGGTGGTEGEACATACTACGLAGAC TCLGTGAAGEGCCAGRTTCACCATCTCCCGLEACAATTCLAAGRACACGLTE
TATCTGCAAATGAACAGCCTGCGTGUCGAGGACACCGCGETATATTACTGTGCGAAAGATGAT GG TCATGGTGRATCTA
TGTTTGACTACTGHGE TCAGGGAACCCTGETCACOGTCTEGAGE (SEQ D MOy 792)

BMS3h-300

GAGGTGLAGCTGT TGGAGTLT! TTGOTACAGLCTGGEGEGTCECTECOTCTCTCCTGTGCAGCETLUGEAT
TCACCTTTICTGGTGEGTATATGT GGTGEG TCCGCCAGGLTCCAGGEAAGGGTCTAGAGTGGET CTCAAGTATTGGEEE.
TAGTGGTGCGTATACATACTACGCAGACTCCGTGAAGGGLCGGT TCACCATCTCCCGLGACAAT TCCAAGAACACGCTG
TATCTGCAAATGAACAGC CTGLGTGCCGAGGACACCOCGETATATTACTGTGCGAAAACGGEGGGTAGGTTAGACTACT
GEGETCAGGGAACCLCTGGTCACCGTETCGARC (SEQ ID NO: 793)

BMS3h-301

GAGGTECAGC TGT TGGAGTCT! TTGGTACAGLCT! TCCCTGCRTCTCTCCTGTGCAGCCTCCEGAT
TCACCTTTGATGRAGGEGCATATEGEGT GGG TCCGCLAGGLT CCAGEGAAGGAT CTAGAGTGGE TCTCATATATTGEGAS
TCTGGGTTTCCATACATACTACGCAGACTCCETGAAGGGCCEGTTCACCATLTCCLGLGACAATTCCAAGAACACGLTS
TATCTGCAAMATGAACAGCCT GCETGCCGAGGACACCGCGGTATAT TACTAIGL GAAACGGGAGTTTAGTAATGEGGGGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACEGTCTEGAGE (SFQ 1D NO: 794)

BMS3h-302

GAGETGCAGCTGT TGGAGTCTGGGEGAGGL TTGGTACAGLCTHEEGGG TCCCTOCHTCTC TCUTGTGCAGCCTCCGEAT
TCACCTTTAAGACTAGTCC TATGTATTGGG FCCGLCAGECTCLAGEGAAGGGT CTAGAGT GGRTCTCATCGATTGATCG
GACTGGTGGGCATACATACTACSCAGAC TCCETGAAGBGLLGGTTCACCATCTCCCGCGACAAT FCLAAGAACACGLTE
TATCTGCAAATGAACAGECTGCGTECLGAGGACACLGLGETATATTACTGTGCGAAACAGECTCTGCTTACTGATGLGA
AGCETTTTGACTACTGEGET CAGGGAACCCTGETCACCGTCTCGAGE (SEQ ID NO: 795)

BMS3h-303

GAGGTGCAGCTGT TGEAGTC TEGGGGAGHCT TGETACAGC L TGEGEEEGT CCCTACATC I C TCCTATGCAGCLTCCGEAT
TCACCTTTGATGETCGGGATATEGE I TTGEGTCCGCCAGGCTCCAGGEAAGGATCTAGAG I GGGTCTCAGCTATTAGTCC
GAGTGGTUTGGATACATAC TACGLAGACTCCETGAAGGECLGATTCACCATCTCCLGCGACAATTCCAAGARCACGCTG:
TATCTGCAAATGAACAGCETGLGET GCCEAGGACACCECGGTATAT TACTGTGLGGAACG T CCTCAGATOLTGGTTACTA:
ATTTTGACTACTGGGGTCAGEGAACCCTGETCACCGTCTCGAGE (SEQ ID NO: 796)

BMS3h-304
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GAGGTGCAGCTGT TEEAGTCTGGGGEAGGLT TGGTACAGCCT 6GGGLGTCCCTEEGTCTCTCCTATGLAGCCTCCAGAT
TCACCTTTEETAATGATCCGATGAGT TEEGTCCGCCAGGLTCCAGGGAAGGETC TAGAGTEGE TC TCAGGEAT TEG TCE
GGAGGGTGATTCTACATACTACGCAGACTCCGIGAAGGGCCGATTCACCATETCCEGCRALAATTCCAAGAALACGCTG
TATCTGCAAATGAACAGCCTGCETGLCGAGGACACCECGGTATATTAC TG TGLGRAAGAT TCTATECGECATCAGLCGT
TTGACTACTGGGGTCAGGGAACCCTGGTCACCETCTCGAGE (SEQ ID NO:: 797)

BMS3h-305

GAGGTGCAGCTGTTGGAGTCY TTGGTACAGCC TCCCTECGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTGATEAGACTTATATGAAGTGGETCCGCCAGEL TCCAGREAAGGGTCTAGAGT GGG TCTCAGCEAT TGEGAC
GTCGOGTGCTGATACATACTACGCAGACTCCGTGAAGGGCCEGTTCACCATC TCCCGCGATAAT TCCRAAGAALACGCTG
TATCTGCAMTGAACAGCCTGLATGCCGAGGACACL GCGETATAT TAC TG TGLGARATT TACGCATCTGAATGETCGGT
TTEACTACTEGGGT CAGEGARECCTGETCACCATETCGAGC (SEQ ID NQ: 798}

BMS3h-306

GAGGTGCAGCTATTGGAGT CTGEGEGAGGL TTGETACAGCCTGGEGEGTL L TGCETCTCTCCTGTGCAGCCTCCAEAT
TCACCTTTGRGGEGTGECCTATGGGET GEGTCCAUCAGGCTCCAGRGAAGGGTCTAGAGTEGGTCTCAGGTAT TGATAT
TGATGGTECTCCEACATACTACGCAGACTCCGTGAAGGGLCGET TCACCATCTCLCGCGACAAT TCCARGARCACGETE
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGETATATTACTGTGC GAAAGAGGAGGCGGETTCTTGGTCTT
TTGACTACTGGGETCAGGGAACCCTGGTCACCGTCTCGAGE (SEQ ID NO: 799)

BMS3h-307

GAGETGCAGC TGTTGGAGTCTGGGGEAGGL TT GG TACAGCCTOEOGGGTCOCTECE ICTCTCCTETACAGCCTCCGGAT
TCACLTTTAGTGATCAGGCGATG TR TEGECLCECCAGEE TCCAGGEAAGGET CTAGABTGGG TCTCATTTAT TCAGGE
TGATGGTGGTTTTACATACTACGCAGAC TCCETGAAGGGCCGRTTCACCATL ICCCGLGACAA TTCCAAGARLACGCTG.
TATCTGCAARTGAACAGCCTGEGTGLCGAGGACACCGEGGTATATTACTGTGCGARACC TAGTAAGCCGTTTGACTACT
GGGRTCAGGGAACCCTGGTCACCATCTCGAGE (SEQ ID NO: 880)

BMS3h-308

GAGGTGCAGCTGT TGGAGTC TGEGGEAGGL TTGG TACAGCLTGLEREETCCCTGLGTCTCTLCTGTGCAGCCTCEGGAT
TCACCTTTGAGACTGET CAGATEGET TGGGCECGECAGEC TCCAGGOAAGGGTCTAGAGTGHEGTCT CAAATATIGATGG
GTCTGGTACGTATACATACTACGCAGACTCCGTEAAGGGCCGETTCACCATCTCCCGEGATAAT TCLARBAACALGLTE
TATCTGCAAATGAACAGCCTGCATEC CGAGGACACCRCGGTATAT TACTGTGCGAAAGCEGTECGGAATTTTGCTTITG
ACTACTGGGGTCAGGGAACCCTGGRTCACCGTCTCGAGC (SEQ ID NO: 881)

BMS3h-309

GAGGTGCAGCTGTTEGAGTCT TTGGTACAGCCTRGGGAETCCCTECETCTCTCETETGUAGCL TCLGRAT
TCACCTTTAGTGGGCATGATATGTLT TGELTCLGCLAGGC TCCAGGGAAGGGT CTAGAGTGRG TCTCAGC TATTAGTCC
TCATEETACGCATACATACTACGLAGACT CCGTGAAGGGL CGGT TCACCATCTCCCGCGACAAT TCCAAGAACACEETG
TATCTGCAAATGAACAGCCTGCGTGECGAGGACACCGCRGTATATTACTGTGLGARAGGGATTAGGGGTTGGATTGGTE
ATGATACGCAGCELTTTTGACTACTGGGET CAGGGAACCCTEGTCACCGTCTCGAGE (SEQ 1D NO: 802)

BMS3h-310

GAGGTGCAGCTGT TGGAGTL TAGGRGAGGT TYGA TACAGCT TEGGGGG TCCCTECATCTC TCCTGTGCAGCCY CCGRAT
TCACCTTTGAGAGTAAGGATATGCTT TGGETCCECLAGGCTCCAGGBAAGGGTCTAGAG TEGETCTCATLCTAT TTCATC
GEATGGTACTCATACATAC TACGCAGACTCCATGAAGEGCCGATTCACCATCTCCCGCEACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCETGLCGAGGACACCGCEETATATTACTGTGCOCAAGAGCTGRGTGGETCTTGGLAGT
TTGACTACTGGGATCAGGGAACCCTEGTCACCATCTCGAGC (SEQ ID NO: 883)

BMS3h-311

GAGETECAGC TG TGGAGTCTGGGGRAGGLT TGG TACAGCCT GGEGGETCLCTGLGTCTCTUCTGTGCAGCCTCCGGAT
TCACCTTTGEGGATCGTCATATGETTTGGETCCGCCAGGLTCLAGEGAAGGGT CTAGAGTGAGTCTCAGGTAT TGEGGC
GTCGGGTACGTECTACATACTACGCAGACTCCGTGAAGGGCCGGT TCACCATCT CLCGCGACAATTCCAAGAAUACGCTE
TATCTGCAAATGAACAGLCTGCETGCCOAGGACGCLGCEGTATATTACTATGCGAARGGTGGEACGGGTLCTACTGATT
TGTGGGATTTTGAL TACTGGGG TCAGGGAACCCTGGTCACCGTCTCGAGE. (SEQ ID NO: 8g4)

BMS3h-312

GAGGTGCAGCTGTTGGAGTC TGGGGGAGGL I TGG TACAGLT TGGOGGGATCCCTGCGTCTCTCETETGCAGCCTCCGEAT
TCALCTTTGATGATGAGAAGATGCT T 1GEGE TCCECCAGGLTCTAGGGAAGGGTCTAGAGT GGG TCTCAAGTATTAGTST
GAGTGGTCTECATACATACTACGCAGACTCLGTGAAGGGECGGTT CACCATCTCCLGLRACAATTCCARGAACACGLTE
TATCTGCABATGAACAGCCTGCGT GCCGAGGACACLGCHGTATATTACTGTGCGAANGAGGAGGCEGGTTCTTGETCTT
TTGACTACTGGEGETCAGGGAACCCTGETCACCGTCTCGAGC (SEQ 1D NO: 885)

BMS3h-313

GAGGTGCAGCTGTTGAAGTCCGGGGGAGGT TTGGTACAGCLT CCCTGLETCTCTCCTETGLAGCCTCCGGAT
TCACCTTTGOGCAGGAGAGGATGAT TTGGG TCCRCCABGC TCLTEEGAAGGAT CTAGAGTGGETCTCAGATAT TTCEGL
TTCGGGTGEEACTACATACTACGCAGACTC CGTGAAGGGCCGETTCACCATETCCCGCGACAATTCCAAGAACACGCTG
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TATCTGCAAATGARCAGCCTGLGTGCCGAGGACACCGCEOTATAT TACTGTGCGAAAGAGGAGGCEGGT TCT TGGTLTT
TTGACTACTGGEGTCAGGGAACLCTGGTCACCGTCTCGAGE: (SEQ TD NO:. B@6)

BMS3h-37-1

GAGETGCAGCTGTTGOAGTCTGOGGAAGEC TTGETACAGCLTGGEEEGTCTCTECATCTCTCCTGTGCAGCCTLCGEAT
TCACCTTTGAGTGGTATGAGATGCAGTEGGTCLGCCAGGE TCCAGGEAAGGLTC TAGAGTEGGTCTCAGLGATTTCTEE
TGATGGTTATCGTACATACTACGCAGAC TCLGTGAAAGGLCGGTTCACCATCTCCOGCGACAATTCCATGAACACGLTE
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTE TECGAAAGAGL TTGGGTAT TTTGACTACA
GGEGTCGEGEAACCCTGGTCACCGTCTCGAGE (SEQ ID NOT 887)

RMS3h-37-2

BAGGTGCAGCTET TGGAGTC TGEEGEAGGCTTEGTACAGUCTGERGEGT CCCTGLGTCTCTCCTETGCAGCCTCCGGAT
TCACCTTTGAGTGGTATGAGATGCAGTGGGTCCGLCEGELTTCAGEGAAGGBACTAGAGT GGGTCTCAGCGAT TTCTEG
TGATGGT TATCGTACATACTACGCAGAC TCLGTGAAAGGLCGGT TCACCATCT CCLGCOACAATTCCAAGAACACGCTE
TATCTGCARTGAACAGCCTGLG THCCGALGACACCGCAGTATATTACTGTGCGAAAGAGCTTGGGTATTTTGACTACT
GEGETCRGGGAACCCTGETCACCGTCTCGAGC (SEQ ID NO: 8RE)

BMS3h-37-3

GAGGTGCAGLTGT TGEAGTL TGEGEGAGGE TTGG TACAGLUTGGGEEGTCCCTECETETE TCLTHTGCAGCCTCCGGAT
TCACCTTTGAGTGGTATGAGATGCAGTGGETCCGCTGGECTCEAGGEAAGGHT( TAGAGTRGGTCTCAGCGATTICTGG
TGATGGTTATCGTACATACTACGLAGACTCCOTGAAAGGCCEGT TCACCATCTCCCGEGACAATTCCAAGAACACGCTE
TATCTECAAATGAALAGCLTGCGTGCCGAGGACACCGCEGTATATTACTS TG GAAAGAGCTTGGGTAT TTTGACTACC
GEGTTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 809)

BMS3h-37-4

GAGGTGCAGCTGTTGGAGTCT! TTGGTACAGCLT TCCCTREGTETCTLCTGTGCAGCCTCCGBAT
TCACCTTTGAGTGG TATGAGATGCAGTEGATCCACAAGEC TCCAGGEAAGGGTC TAGAGTGAG TCTCAGCGATTTC TGE
TGATGGTTATCGTACATACTACGCAGACTC CGTGAAAGGCCEGTTCACCATCTCCCGCGACAAT TCCAAGAACACGLTG
TATCTGCAAAT GAACAGCCTGCGTECCGAGGACACCGLGETATATTACTGTACEARAGAGL TTGEGTATT TTGACTALT
GGGETCGGGGEAACCCTGGTCACCGTCTCGAGE (SEQ I NO: 818)

BMS3h-37-5

GAGGTGCAGCTGTTGGAGTCT TTEGTACAGCCTGGEGEGTCCCYGCGTCTCTCCTGTGCAGCCTCCGRAT
TCACCTTTGAGTGGTATGAGATGLAGTGEG TCLGECAGEL TCCAGGUAAGEGTC TAGAGTGGATCTCAGCGAT TTCTSE
TGATGGTTATCGTACATAC TACGLAGACTCCGTGAAAGGL CGGT TCACCATCTCCLGCGACAAT TCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCG TGECCGAGGACALCGCGGTATATTAC TG TACGAAAGAGCTTGGG TATTTTGACTACA
GGGTTCAGGEAACCCTGRTCACCEICTCEAGE (SEQ ID NO: 8il)

BMS3h-37-6

GAGGTGCAGCTGT TGGAGTCTGOGGEAGGC TTGGTACAGCCTGGGGEGTCLCTELETCTCTCCTOTGCAGCETCLGEAT
TCACCTTTGAGTGETATGAGATGCAGTGEETCCGLCGEECTCCAGEGAAGGETCTAGAGTGGGTCTCAGCGAT TTCTGE
TGATGETTATCGTACATAL TACGCAGACTCCGTGAALMGGUCEETTCACTATCTCCCACEACAATTCCGAGAACACGU TG
TATCTRCAAATGAACAGCCTGCGTGLCGAGGACACCGCGGTATATTACTETGCGAAAGAGCT TGGGTATTTTGACTALT
GGGEGTCGGEEAACCCTGETCACCETCTCRAGE (SEQ ID NO: 812)

BMS3h-37-7

GAGGTGLAGCTGT TGGAGAC TGGEGGEAGEE T TOG TACAGCCTGEGGAGTELCTGLRTCTCTCCTGTGEAGCCTCCEGAT
TCACCTTTGAGTGGTATGAGATGCAGT GGG TCCGCCOEGETCCAGGRAAGGGTCTAGAGT GGG TCTCAGLGATTTCTGE
TGATGGTTATCATACATACTACGCAGALTCCGTGAAAGELCGET TCACCATCTCCCGCBACAATTCCAAGAACACGCTS
TATCTGCABATGGACAGCLTGCG TGCCGAGGACACCGLGRTATATTACTGTGCEAAAGAGCTTGGGTATTTTGACTACT
GGEGTCGEGEAACCCTGGTCACCATCACGAGE (SER 1D NO: 813)

BMS3h-37-8

GAGGTGCAGC TGT TGGAGTC TEEEEGAGGE T TGGTACAGL L TEEGEGETCCCTECETCTE TCCTETEEAGCCTECGGAT
TCALCTTTGAGTGETATGAGATECAGTRGETCCGLCAGBL TECAGEGAAGGGETCTAGAG TGRG TCTCAGCGATTTL TGS
TGATGGTTATCGTACATACTACGCAGACTCCGTGAAAGCCCAGT TCACCATCTCACGCGALAATTCLAAGAACACGLTE
TATCTGCAAATGAACAGCCTGCGTHCLGAGGACACCGLEGTATATTACTG TGCGAAAGAGL TTGGGTATTTTCACTACT
GGGGETCGGEGAACCECTEETCACIGTCTCGAGE (SEG ID NO: 814}

BMS3h-37-9

GAGGTGCAGCTGT TGAGT CTAGGGEAGGCTTGETACAGLCTGREAEGTCCCTGCGTCTCTCETGTGTAGGLTCLGEAT
TCACCTTTGAGTGGTATGAGATGCAGTGRATCCACCAGRE TCCAGGGAATGETCTAGABTEGATC TCAGCGAT TTCTGE
TGATGGET TATCGTACATAL TACGUAGAL TCCGTGAANGECCGGTTCACCATCTCLCECGACAATTCCAAGARLACGLETE
TATCTGCAMATGAACAGCCTGLG TGLCGAGGACACCECGG TATATTACTGTGCGAAAGAGE TFGGETATTTTGACTACT
GGGGTCGEEGAACCCTRETCACCGTCTCGAGC (SEQ IO NO: 815)
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BMS3h-37-10

GAGGTGCAGCTET TGRAGTC TGGRGGAGGL TTGGTACAGCCTGEGHOGTCCCTECETCTCTCCTGTGCAGCCTCTEGAT
TCACCTTTGAGT GETATGAGATGCAGTGEATCCECCGOGL TLCAGAEAAGGLT LTAGAST GGETC TCAGUGATATCTGE
TEATGETTATCAETACATACTACGCAGACTCCGTGAAAGGCCGGTTCACCATCTCCCGCAACAATTCCAAGAACACGCTE
TATCTGCTAATGAACAGCCTGCGTGCCOAGGAL ACCGEGE TATATTACTGTGCGAAAGAGCTTGGGTAT TTCGACTACT
GGEETCGEGEAACECTCGTCACCRTETCGAGC ((SEQ D NO: 816)

BMS3h-37-11

GAGGTGCAGCTGT TGGAGTCTRGGGGAGGE TTEGTACAGCCTGRGEEGTCCCTRLGTCTCTCLTGTRECAGLCTCCGGAT
TCACCTTTAAGTGGTATGAGATGCAG GGG TCLGCAAGGLTECAGGLAAGGGTCTASAGT GGG TC TCAGCGAT TTLTEG
TGATGGT TATCGTACATACTACGCAGACTCCGTGAAAGGCTGGT TCACCATE T CCCGLHACARTTCCAAGAACACGLTE
TATCTGCAAATGAACAGCCTGCGTECCGAGGACACCGLGGTATATTACTGTGC GAAAGAGCTTGGGTATT TTGACTACA
GOGCTCGGGGAACCCTAGTCACCGTCTCGAGC (SEQ ID NO: 817)

BMS3h-37-12

GAGGFGCAGCTGTTGGAGTCT TTGGTACAGCC TEAGARGETCCATECGTCTCTCCTGTGCAGGETECGRAT
TCACCTTTGAGTGGTATGAGATGCAG TEGEG TCCGCLGRECTCCAGGRAAGGAT CTAGAGTGGETCTCAGCGAT FTLTGE
TGATGGTTATCGTACATACTACGLAGACTCCGTGAAAGGLCGGTTCACCATCTCCCGUGACAATTCCAAGAACACGCTS
TATLTGCAAATGAACAGCCTGCG TGCCGAGGACACCGCGGTATATTAC TGTGCGAAAGAGC TTGGG TATT TTGACTACA
GGEGTCHEEGAACCCTGGTCACCATCTCGAGC (SEQ ID NO: 818)

BMS3h-37-201

GAGGTGCAGCTGTTGEAGTC TGGGGGAGGC T TGGTACAGCC TEGEEEGTCCCTGLGTCTCTECTATGCAGCCTCCRBAT
TCALCTTTGAGTGATATGAGATGLAGTEEGTCCECCGEECTCCAGGGAAGUGATTAGAGTGEG TCTCAATGAT TTCCGE
GGATGGTTATCGTACATACTACGCAGAC TCCGTGAAAGGCLGGT TCACCATCTCCCGCGACAATTCCAAGAACACGLTE
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGLGGTATATTACTGT GLGARAGAGCTTGGETATTT TGACTACT
GGEGETCGEGEEAACCCTGETCACCGTETEGAGC (SEQ ID NO: 819)

BMS3h-37-202

GAGGTGCAGC TGTTEGAGTC TRGGGEAGGC TTEGTACAGCCTEEGEAGTCCCTACGTCTCTCCTGTGCAGLCTTCGEAT
TCACCTTTGAGTGETATGAGATGLAGTGGGTCCGCCGRELTCCAGGEAAGGGACTAGAGTGGE TCTCAGCGATTTETGE
TGALGGTTGECGCACATALTACGCAGALTCLGTGAAAGGCCGETTCACCATCT CCCOLEACAATTCCAAGAACACGLTE
TATCTECARATGAACAGCC TGCGTGCCGAGGACACCGCGOTATAT TACTGTGCGAAAGAGCTTGGETATTTTGACTACT
GGEGTCGEEEAACCCTEETCACCETCTCGARC (SEQ ID NO: 87@)

BMS3h-37-203

GAGGTGCAGCTGTTGGAGTCTGGGGGAGECTTGGTACAGLC TAEEGEATLLLTGLE TLTCTCCTGTGLAGLLTCLGEAT
TCALCTTTGEGTGGTATGAGATGCAG TG TCUGCCHRGLTCCAGGRAAGGGACTAGAGTGGETCTCAGCGATTTCTGR
TGATGGTTATCGTACATAC TACGCAGAC TCCGTGAAAGGLCGET TCACCATCT CCCECGACAATTCCAAGARCACGCTG
TATCTGCARATGAACAGCCTGCGTGLCGAGGACACCGLEGTATAT TACTGT GCOAAAGAGCTGE TCTACTTTEACTACT
GGGETCGEEEAACCCTEETCACCGTCTCGAGE ((SEQ ID ND: 821)

BMS3h-37-204

GAGGTGLAGLTGT TGEAGT C TGEGGRAGECTTEETACAGCCTAGEGEETCCLTECETETCTCETGTGUAGCLTCLGGAT
TCACCTTTGAGTGGTATGAGATGLAGTGGE TCCRUCEEGL TCCAGGEAAGEGACTAGAGT GGG TCTCAGCEATTTCTGE
TGATGGTTATCGTACATACTACGCAGACTCCGTGARAGGCCEGTTCACCATCTCLCGLGACANTTCCAAGAALACGCTG:
TATCTGCAAATGAACAGCCTGLGTGCCGAGGACACCGLGETATATTACTGT GCGAAAGAGCTGGGET TCTTTGACTAET
GGGHTCEGEEAALCCTGGTCACEGTCTCGAGE ((SEQ ID- NO: B22)

BMS3h-37-205

GAGGTGUAGC TG T TGGAGTCTGGRGEAGEC TTEGTACAGCCT GRGGEGTCLCTGLETCTETCC TETGCAGLCTCCGEAT
TCACCTTTGAGTGGTATGAGATGCAGTGGETCCGCCGEGLTCLAGGGAAGGGAL TAGAGTEGETCTCAGCGATTTCTGE
TGATGGTTATCGTACATACTACGCAGACTCCGTGAAAGGCCEGT TCACCATL TCCEGUGACAATTCCAAGAACALGLTE
TATCTGCAAATGAACAGCCTGLGTGCCGAGGACACCGCGGTATATTACTATGCGARAGAGT TEGAGTATTTTGACTACT
GEGETCGEGEAACCCTGGTCACCGTCTCRAGE (SEQ ID NOv 823)

BMS3h-37-206

GAGGTGCAGCTGT TGGAGT CTGGEGEAGEC TTGE TACAGCCTGEEGEE ICCCTOCETCTCTCLTGTGCAGCCTCCGGAT
TCACETTTGAGTGGTATGAGATGCAGTGGETCCGCCGEET TLCAGGGAAGEGALTABAGT GLGTCTCAGCGATTTCTGE
TGATGGTTATCGTACATACTACGCAGACTCCGTGAAMGGCCEET TCACCATCTCCCGCGACAATTCCAAGAACACGLTE
TATCTGLAAATGAACAGCCTGLGTGLCGRGEATACCGCGGTATATTACTATGCGAAAGAGT TEGAGTATTTTGACTACT
GGGETCAGEEAACLC) GETCACCGTCTCGAGL (SEQ ID NO: 824)

BMS3h-37-207
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GAGGTGCAGCTGT TGRAGTC TEGEGEAGGC TTGETACAGLCTGGGEEGTLCCTACATCTCTCCTGTGLAGCCTCCGGAT
TCACCTTTGAGTEGTATGAGATGCAGTGEETCLELCAGEC TCCAGGGANGGGAL TARAGTGGETL TCAGCGATY TCTGG
TEATGETTATCGTACATACTATGCAGAC TCCGTGAAAGGLLGGT TEACCATCTCCCAUGACAATT CCAAGAACACGLTE
TATCTGCAAATGAACAGCCTGEG FGCCGAGGACACCECGE TATATTACT GTGCGARAGAGCTGGLCTTCTTTGACTACT
GEGGTCHGEGAACCCTRETCACCETCTCEAGE ((SEQ ID ND: 825)

BMS3h-37-208

GAGGTGCAGCTGT TGGAGT CTGGGEGAGECTTGETACAGLCTGEGGEGTCCCTOCGTCTCTCC TATGCAGLCTLCGRAT
TCALCTTTGAGTGGTATGAGATGCAGTGGE TCLBCCAGECTCLAGGGAAGGEACTAGAGTGGGTCTCAGLEAT TTCTGE
TGATGGT TATCGTACATACTACGCAGACTLCGTEAAAGGCCGGT TCACCATCTECCGCGACAAT TCCAAGAACACGCTE
TATCTGCAAATGAACAGCCTGLGTGLCGAGEAC ACCGLGETATATTACTGTGLGARAGAGCTCTTGTACTTTGACTACT
GEGETCEGGGAACCCTEGTCACCETCTCGABC (SEQ ID NO: 826)

BMS3h-37-209

GAGGTHCAGCTGT THGAGT CTEGEGEAGGC T TEGTACAGLCTGGEGEEGTCCCTGCGTCTCTLCTATGCAGLLT COGEAT
TCACCTTTGAGTEGTATGAGATGCAGTGEGTCLGECEEGL TCCAGEGAAGGGALTAGAGTGGETCTCABCGATTTCTGE
TGATGGTTATCGYACATACTACGCAGACTCCGTGAAAGGCCGET TCACCATCT CCCGCGACARTTCCAAGAACACALTG
TATCTGCARA [GAACAGLCTGLETGCLGAGGACACCGCGGTATATTACTGTGCGAAAGAGT TEGAGTTCTTIGACTACT
GGEETCAEGEAACCCTGATCACCRTCTCEAGT (SEQ T NO: 827)

BMS3h-37-210

GAGGTGUAGCTGTTGGAGTC T GEGEGAGEL TTAETACAGCCTGGGGEGTLCCTGCGICTCTCCTGTGCAGLCTCLGRAI
TCACCTTTGAGTGGTATEAGATGLAG TGEGTCCECCGEGCTCCAGEGAAGGEACTAGAGTGGG TCTCAGEGAT TTCTES
TEATGGTTATCGTACATACTACGLAGACTCCGTGAAAGGCCHGTTCACCATC TCLUGUGACAATTCLAAGAALACGCTE
TATCTGCAAATGAACAGCCTGLGTGLCOAGBAL ACCOCGETATATTACTGTGCGARAGAGCTGCAGTTCTTTGACTACT
GGEGTCEEGEAACCCTGETCACCGTCTCGAGE (SEQ ID NO: 828)

BMS3h-37-211

GAGGTGLAGCTGTTGGAGTCTGEGGEAGEE TTGETACAGCETHGEGEGTCCLTGLGTCTCTCCYGTGCAGECTLEREAT
TCACCTTTGAGT GO TATGAGATECAGTGRATCCECCGEGC TCCABGGAARGEALTAGAGTGLGTCTCAGLEAT TTCTGE
TGATGGTTATCGTACATACTACGCAGACTCCGTRGAAAGGCCGET TCACCATCTCLCGCEACAATTLCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGLGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAGAGC TGCTCTTCTTTGACTACT
GGGETCGEEGAACCCTGGTCACCETCTCGAGC (SEQ ID NO: 829)

BMS3h-37-212

GAGGTGCAGC TGTTGGAGTCTEEGGEAGECTTARTACGGCCTGEGGEETCCCTGCATCTCTCCTGTGEAGLCT CEGGAT
TCACCTTTGAGTGGTATGAGATGCAGTGGGTCCHCCAGGCTCCAGGGAAGGHACTAGAGTGGTCTCAGCGAT TTCTEG
TGATGGTTATCGTACATACTACGCAGACTCCGTRAAAGGCCGET TCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGLABATGAACAGCCTGCATGCLGAGGATACCGLGGTATATTAC TATGCGAAAGAGT TGGAGTTCTTTGACTACT
GGGGTCGGGGAATCCTEGTCACCETCTCEAGE (SEQ ID NOY -83@)

BMS3h-37-213

GAGGTGCAGC TG TGGAGTCT GOGGEAGGL TTEGTACAGCL TEGEAGE TCCOTRCETCTCTCCTGTGCAGCLTLCGGAT
TCACCTTTGAGTAGTATGAGATGLAGTGEGTCLGCCEEGLTCCAGGGAAGGGALTAGAGTGLGTL TCAGCLAT TTCTGG
TGATGGTTATCGTACATACTACGCAGALTCCGTGAAAGGCCEGET TCACCATCTCCLGCGACAATTCCAAGAACACGETG
TATCTGCAAATGAACAGCCTGCG TGCCGAGGACACCELGETATATTAC TG TGCGAAAGAGT FGLTCTTCT TTGACTACT
GGEOGTCGGEGAACCCTGGTCACCETCTCGAGE (SEQ I NO: 831)

BMS3h-37-214

GAGGTGCAGCTGT TGEAGT CTGGEGGAGGECT 1 GETACAGCCTEUEGAGTCCCTGCGTCTCTCCTGTECAGCCT CEGGAT
TCATCTTTOAGTGGTATGAGATGCAG GGG TCCECLGGEC TCCAGGEAAGGGALCTAGAGTGGGTCTCAGUGAT | TCTGE
TGATGGT TATCGTACATACTACGCAGACTLCGTGAAAGGCCGETTCACCATCTCCCACGACAATTCCAAGAACACGCTG
TATCTGCARATGAACAGCCTGUGTGLCGRGGATALCGLGOTATATTACTGTGCGAAAMACTTGEAGTAT TTTGACTACT
GGGGTCGEGEAACCCTGRTCACCGTCTCGAGC (SEQ ID NO: 832)

BMS3h-37-215

GAGETGCGGCTAT TEGAGTC TOEEGEAGGLTTGE TACAGCCTAEEGEAATCCLTGCATCTCTCCTATGCAGCCTCCEGAT
TCACCTTTGAGTGETATGAUATGCAGTAGETCCGCCGEGCTLCAGEEAAGGEGACTAGAGTGGETCTCAGCGATTTCTGE
TGATGETTATCGTACATACTACGLAGACTCCGTGAAAGGCCEGTTCALCATCTCLCGCAACAATTCCAAGAACACGLTE
TATETGCAAATGAACAGCCTGCGTGECGAGGACACCGCGGTATATTACTGTGCGAAAGAGT TGLAGTTCTTTRACTACT
GEGETCGEEEAACCCTEGTCACCETCTCGAGE {SEQ ID NO: 833)

BMS3h-38-1

GAGGTGCAGCTGT TGEGGTC TGEEGGAGECT TGETACAGLCTGEGEEGTLCCTGCGTCTCTCCTGTGCAGCCTCEGGAT
TCACCTTTGAGGAGGAGGAGATOATT TGGETCCGCCAGECTCCAGGGAAGGGTCTAGAGTGGRG TCTCAGCTATTAGTGE
TAGTGGTGGTAGCACATACTACGCAGAL TCCETGAAGGECCGRT TCACCATCTCCCGLGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGLGTGELGAGGATACCGUGGTATATTACTGT TCRAAAGAGCCGTTTCGTT TTGACTACT
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L GELATCAGGEARCECTGHT LATUETCY CHAGT ™ (SEQ I W) B34Y

BMS3h-38-2

GAGETGCAGCTGTTGECGETC1GGAAGAGGLT TGLTACAGLCT GEGEEGT CCCTGLGTCTCTLCTGCGCAGCLTCCGEAT
TCACCTTTGAGGAGGAGGAGATGAT TTGGGTCCGTCAGGL TCCAGGEAAGGG TCTAGAGTGGE TCTCAGE TATTAGTGE
TAGTGGTGGTAGCACATACTACGLAGALTCCOTGAAGGECCGGT TCACCAT CTCCCGCGACAAT TCLAAGARCACGLTG
TATCTGCAAATGAACAGCCTGCGTGLEGAGGATACCGEGGTATATTACTGTEGEAAAGAGCCETTTCGTTATGACTACT
GGGATCAGGGAACCLTGETCACCATCTCGAGC (SEQ ID NO: 835)

BMS3h-38-3

GAGGTACAGETETTGGCATCTEEEEGAGECT TGGTACAGCETGEGAGGTCCCT GEGTC TCTCCTGTACAGECTCLGGAT
TCACCTTTGAGGAGGAGGAGATGAT TTGGGTCCGCCAGGL TCCAGGGAAGGGT CTAGAGTGGATCTCAGCTATTAGTGE
AAGTGGTGETAGCACATACTACGCAGACTCCGTGAAGGGCCGETTTACCATCTCCLGCRACAAT TCCAAGAACALGLTE
TATCTGCAAATGAACAGEC TECE TACCGAGGATACCGCAETATATTACTGTGGGAARGBAGLCGTTITCGTTTTGALTACT
GGGETCAGGRAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 836)

BMS3h-38-4

GAGETGCAGCTAT I GGATCL TGCGEEAGGL TTGG TACAGLL TGRGGEETCCCTECETCTCTCCTETGCAGCCTCLEGAT
TCACCTTTGGGAAGGAGGAGATEATT T6GE TCCGLCAGEL TCCAGGGAAGGGTC TAGAGTGGGTCTCATCTATTAGTSG
TAGTGGTGGTAGCACATACTACGCAGACTCCOTGAAGGGLCGGT TCACCATCT CCCELGACAATTCLAGEAACATECTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCOCGGTATATTACTGTGEGAAAGAGCCG TTTCGTTTTGACTACT
GEGGTCAGGGAACLC) GGTCACCGTCTCGAGE (SEQ ID NO: 837)

BMS3h-38-5

GAGGTGCAGCTATTGGGE TCTGEGEGAGGC TTEETACAGCCTGAERGET CCCTECATCTCTCCTATOLAGCCTCCGGAT
TEACCTT TGAGGAGGAGGAGATGAT TTGEGTCCECCAGELTCCAGORAAGEATCTAGAGTGEG TCTCAGCTAT TAGTGG
TAGTGGTEGTAGCACATAC TACGTAGACTCLGTGAAGGGCLGGT TCACCATLTCECGLGACAATTCCAAGABCACGCTE.
TATCTGCABATGAACAGCLTGCG TGCCGAGGATACCGCGGTATAT TACTGTGGGAAAGAGCCGTTTCGTTTTGACTACT
GGEGTCAGGGAACCCTGETCACUGTCTCGAGE (SEQ 1D NO: 838)

BMS3h-38-6

GAGGTGCAGCTGT TAGAGCCTGEGEGAGECTTCETACAGCCTGEGEELTCCETGCGTCTCTCCTETGCAGCCTCCGGAT
TEACCTTTGAGGAGGAGGAGATGAT T TGEGTCLGLCAGECTCCAGEEAAGEGT CTAGAGTGGGTCTCAGCTATTAGTGG
TAGTGGTGGTAGCACATACTACGCAGACTCCGTGRAAGGECCEGTTCACCATCTCCCGLEACAATTCCAAGAACACELTE
TATCTGCTAATGAACAGCCTGCGTGCLGAGGATACCGCGOTATATTACTGT TCGAMGAGLCG TTTCGTTT TGACTALT:
GEGETCAGGEAGCCCTOOTCACCGTCTCOAGC (SEQ IR NO: B39)

BMS3h-38-7

GAGGTGCAGCTGT TGGATCCTGGGAEAGECTTGE TACAGCCTEGHERGT CCCTECATLTCTCC TGTECAGLCTCCEGAT
TCACCTTTGEGAAGGAGGAGATGATT TREGTCCGCCAGRC TCCAGGEAARGAT TAGAGTGGATCTLATCTATTAG TG
TAGTGGTGGT AGCACATACTACECAGALTCCGT TAAGGGCCGGT TCACCATCTCCCGCGACAATTCCAAGARCACGCTG
TATCTGCAAATGAACAGCCTGCGTGLCGAGGATACCGCGETATATTACTGTGCGAAAGAGCCGTTACGTTTTGACTALT
GGGGTCAGAGAACCETGATCACCGTCTCEAGC (SEQ ID NO: 34@)

BMS3h-38-8

GAGGTGCAGCTOTTGGAGTC TEEGEGAGGCT TGETACAGLLTEGEEEGET CCCTGLGTCTCTCCTGTOCAGLCTCCGEAT
TCACCTTT JEATCTOEGTCCGCCAGECTCCTGGEAAGGGTCTAGAGTGGATCTCAGCTATTAGTGE
TAGTGETGGTAGCACATACTACGCAGAL TCCETGAAGGGLCGET TCACCATCLACCGLGACAAT TCTAAGAACACTCTG
TATCTGCAAATGARCAGCLTECETGCCGAGGATACCGCGGTATATTACTGT TCGARAGAGECG TTTEGTTTTGACTACA
GEGETCTGGEGAACCTTGGTCACCGTCTCGAGC (SEQ ID NO: 841)

BMS3h-38-9

GAGGTGCAGETGTTGGATCC TGGOGHAGHCT TGGTACAGCLTGGGGEETCCCTACGTLTCTCCTGTACAGCCTCCGGAT
TCACCTTTGOGAAGGAGGAGATGATTTBEGTCLGLCAGGLTLCAGGEAAGGGTCTAGAGTGRGTCTCATCTATTAGTGE
TAGTEGTGGTAGCACATACTACGCAGAC TCCRT GAAGEGCCRGTTCACCATCTCCCGCEACAAT TCCAGGAACACGCTE
TATCTGCAAATGAACAGCC TGECETECCGAGGATACCGLGETATAT TACTETGCGARAGAGLCGTTACGTTTTGACTACT
GEEETCAGGGGACCCTAETCACCGTCTCGAGE (SEQ ID NO: 842)

BMS3h-38-10

GAGETECAGC TETTRGAT TCTGEGGCAGGCT TTE TACAGEC TGOGEEGT CCCTGCETCTCTCC TG TGLAGCCTCCGEAT
TCACCTTTGAGGAGGAGGAGATEAT TTHGHTCLECLAGGL TCCAGGGAAGGGT CTAGAGTGGATCTCAGCTAT TAGT GG
TAGTGETGETAGCACATACTACGCAGACTCCGTGAAGGGLCGGTTCACCATCTCCCGCGACAAT TCCARGAACACGCTE
TATCTGCAAATGAACAGCCTGCGTGLLGAGGATACCGCGGTGTATTACTGTGCGAAAGAGCCGTTTCGTTTTRACTACT
GGEETCAGGEAACCCTERTCACCETETCRAGE (SEQ 1D NO: 843)

BMS3h-38-11
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GAGGTGCAGCTGTTGGATLCT TTGE TACAGCCTEGEGRETCCLTGCE TCTCTCCTGTGLAGCCTCCGEAT
TCACCTTIGAGGAGLAGGAGATGATT TGGGTCLGCCAGGC TECAGGGANGGETCTAGAGT GGATCTCAGCTATTAGTGG
TACTGETCGTAGCACATACTACGCAGAL TCCGTGAAGGGTCEET TCACCATCTCCLGCOACAATTCCAATAACACGLTE
TATCTGCARATGAACAGCCTGLG TGLCGAGGATACCGCEGTATATTACTGTGGGAGAGAGCLCGTTTCGTTTTGACTACT
GGEGTCAGGGAACCCTGETCACCGTCTCGAGE (SEQ ID NO: 844)

BMS3h-38-12

GAGGTGCGGCTGTTGEAGTLTGGGGAAGGCTTGGTACAGCTT TCCCTELGTCTCTCCTGTGLAGCCTCCREAT
TCACCTT TGAGGAGGAGGAGATGAT TTQGE TCCECLAGEC TCCAGGEAAGGATCTAGAGTGGE TCTCAGCTATTAGTGE
TAGTGGTGGTAGCACATACTACGCAGACTCLGTGAAGEGCCGET TCACCATCTCACGCGACAATT CCANGAACACGLTE
TATCTGCAAATGAACAGCCTGLGTGCCGAGGATACCGCGETATATTACTGTGEGAAAGAGCCGTTTCGTTTTGACTACT
GEEGTCAGGGAACCETGGTCACCGTETCEAGC (SEQ ID NO: 845)

BMS3h-38-13

GAGGTGLAGLAGT TGOAGTC TGGEGGAGGCCTGETATAGCL TEGEGEGTCCCTGCGTCTCTCCTETECAGCCTCLGEAT
TCACCTTTGAGGAGGAGGAGATGATT TEGETCCGCLAGGCTCCAGGGAAGGGT CTAGAGTGEETCTCAGC TATTAGTGG
TAGTGGTGGTAGCACATACTACGCAGACTCCGTGAAGGECCGETTCACCATCTCLCECGACAATTCCAAGBACACGLTS
TATCTGUAMATGAACAGECTGLGTGCLGAGGATACCGCGGTATATTACTGTGGGAARGAGCLGTTTCGTTTTGACTACT
GGGGTCAGGEAACCUTGRTCACCUICTCGAGC (SEQ ID NO: 846)

BMS3h-38-201

GAGGTGCAGCTGTTOGCGTCTGGEGEAGGCTTGE TACAGCCTGEGGEGTCCCTGUGTCTCTCCTGCGLAGLCTCCGOAT
TCACCTTTEAGEAGEAGGAGATGAT TTGGGTCCE TCAGGE TCLAGGEAAGGETCT AGAG TGGGTCTCAGC TATTAGTEE
TAGTGGTGGTAGCACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTECCGLGACAATTCCAAGAACACELTG
TATCTGCAAATGAACAGLCTGCGTGLCGAGGATACCGEGETATATTACTGT GGGAAAGAGCCGTTCTACTACGACTACT
GGEGTCAGEGAACCLTGATCACCGTCTCGAGC (SEQ ID NO: 847)

BMS3h-38-202

GAGGTGCAGCTETTEECATC TEOEGEAGELT TEGTACAGCCTGEGGEGTCCCTGLGTCTCTCC TGEGLAGCCTCCGBAT
TCACCTTT TGATTTGGGTCEGTCAGGLTECS TCTAGAGTGAGTCTCAGCTATTAGTGE
TAGTGGTGETAGCACATAL TACGCAGACTCCGTGAAGBGL CBET TCALCATUICCCGCGACAATTCCAAGARCACGLTE
TATCTGCAAATGAACAGCC TECGTGLCEAGGATACCGCGETATATTACTGTGGEAAAGAGLCGTTCTACTTCGACTACT
GEEGTCAGGGAACCCTGETCACCRTCTCGAGC (SEQ ID NO: ¥48)

BMS3h-38-203

GAGGTGLAGETGT TGGCGTLT: TTGGTACAGCCTEGEGEGTCCLTECETCTCTCCTGCGCAGCCTCCEEAT
TCACCTTTGAGGAGAAGGAGAT GATT TGGGTCCATCAGGCTCCAGGGARGGGT CTAGAGTGRGTCTCAGCTATTAGTGE
TAGTGGTGGTAGCACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCELGACAAT FCCAAGARTACGLTS
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCOCGGTATATTACT GTGRGAAAGAGCEGTTCTTCTACGACTACT
GGGGETCAGGEAACCCTEGTCACCGTCTCGAGE (SEQ TD ND: 84%)

BMS3h-38-204

GAGGTGCAGCTGTTAGCGTCT AGGCTTGGTACAGCL TGGGGEETCCCTEEETCTCTCCTGUECAGCETCCGRAT
TCACCTTTCECCAGGAGGAGATGAT TTGGATECG TCAGRCTCEAGGEARGGGTCTAGAG TGRGTCTCAGCTATTAGYGE
TAGTGGTGETAGEACATACTACGCABAC TCCGTGAAGGGCCGGTTCACCAT CTCCCGCGACAATTLCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGEGTGLCGAGBATACCGCGETATATTACTGTGEGAAAGAGCCGFTTCGTTATGACTALT
GGEGTCAGGEAACCETGGTCACCGTCTCGAGE (SEQ ID NO: 858)

BMS3h-38-205

GAGGTGLAGCTGT TGECETC TGGGEEAGECT TGGTALAGLCTGGEEGET CCCTGLGTCTCTCCTGLGLAGCCTECGEAT
TCACCTTTTTCGCCGCLGAGATGAT TTGGETECGCCAGGCTCCAGGRARGGGTCTAGAGTGGGTCTCAGCTATTAGTGE
TAGTGGTGGTAGCACATACTACGCAGAL TCCGTGAAGGECCGGT TCACCATCTCCCOLGACAATTCLAAGARCACGLTEG
TATCTGCAAATGAACAGCCTGCGTEECRAGGATACCGCGGTATAT TACTGTGGGAAAGAGCCGTTTEGTTATGACTACT
GBEGTCAGGGAACCCTGRTCACCGTCTCGAGC (SEQ. ID NO: 851}

BMS3h-38-206

GAGGTGCAGCTGTTGGCGT CTGGEEGAGGCTTEGTACAGCCTEOEGEETCCETERCGTCTCTCCTECGEAGCL TECGEAT
TCACCTTTGAGGAGGAGEAGATGAT TTGGETCCOLLAGGE TCCAGGRAAGLGTCTAGAGTGEGTCTCAGCTATTAGTAG
GCCCRGTACGAGCACATACTACGCAGAC TCCGTGAAGEGCCEET TCACCATETCECGCGACAA TTCCARGAALACGLTE
TATCTGCAATGAALAGCCTGCG TG GAGGATACCGLGGTATATTACTGT GEUAAAGAGLCGTTTCETTATRACTACT
GGEGTCAGGEANCCCTAGTCACCGTCTCGAGT (SEQ 1D NOu 852)

BMS3h-38-207

GAGGTGCAGCTETTGGCGTCTGGEEGAGGC T TAGTACAGECTGGEGGGT CCCTGLATCTCTECTOCELAGCLTCCOEAT
TCALCTTTGAGGAGGAGGAGATGATTTGGETCCECCAGEC TCCAGRRAAGGGTCTAGAGTGGGTLTCAGCTATTAGT LG
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BATEEG T T ICAGCAL A T AL TALGE REAC TG TS ARGEGUC G TCRC LA TS YU CEU ARG T T L ARG AT ARG LTS
TATETGCAAATGAACAGC CTGCGTRCCGAGRATACCGCGATATATTACTGTGEGAAAGAGCCATTTCGTTATGACTACT
GEEETCAGGEAACCCTGGTCACCETCTCGAGE (SEQ ID NO: 853)

BMS3h-38-208

GAGGTGCAGCTGTTEGCGTCTEAGGEAGGL T TEETACAGLCT6GGGEETCCCTRCATCTCTCCTGLGEAGCCTCCGEAT
TCAGCTTTGAGGAGGAGGAGATEATTTGGE TCCGCCAGGLTCCAGGEARGEGTCTAGAGTGGG TCTCAGCTATTAGTCG
GTGEGGTCACAGCACATAL TACGCAGACTCCETGAAGGBCCGGTTCACCATCTCCLGLGALARTTCLAAGAACACGLTG
TATCTGCAMATGARCAGE CTGCE TECCBAGGATACCGEGGTATATTACTGTGRGAAGAGCCATT TEGTTATGACTACT
GBGETCAGGGAACCCTGETCACCETCTCRAGE (SEQ ID NO: 854)

BMS3h-38-209

GAGGTGCAGCTGTTGGCETCT TTGGTACAGLCTGOGGOGT CCCTGCGTCTCTCCTOCALAGLCTCCGEAT
TCALCTTTGAGGAGGAGRAGATGATTTGHGTCCOGECARGLTCCAGGGAAGRGTCTAGAGTGEGTUTCAGL AT TAGTCE
CCTCGETTGEAGCACATACTACGCAGACTCCGTGAAGGGLCGGTTCACCATCTCCCECRACAATTCCAAGARCACGLTE
TATCTGCAAATGAACAGCLTGCGTGCCGAGGATACCGCGGTATATTACTGTGGGAMGAGCLGTT ICG I TATGACTALT
GEGATCAGGGAACCCTGGTCACCETCTCGAGE (SEQ ID NO: 855)

BMS3h-38-210

GAGGTGCAGL TG | TGECGTCTGGEEGAGGLT TG TACAGCLTEGEGEGT CCCTECGTETCTCCTAEGCAGECTCCGEAT
TCACCTTTGAGGAGGAGGAGATGATT TGGETCCOTCAGEE TCCAGGGAAGGGTCTAGAGTGGGTC TCAGCTATTAGTCE
CTGGGEGTGCCAGCACATACTACGCAGACT CCGTGAAGGGLCGET TCACCATCTCCCGCGACAATTCCAAGAACACGETG
TATCTGCAAATGAACAGL CTGCGTGLLGAGGATACCGLGETATATTACTGTGGGAARGAGECG TT TCGTTATGACTALT
BEGETCAGGEAALCCTGGTCACCETCTCGAGE (SCQ. ID NO: B856)

BMS3h-38-211

GAGGTGCAGCTGTTGGCGTCTGGAGEAGGL TTGETACAGE CTGGEGEETCLUTGCOTCTCTLL TELGCAGLCTCLGEAT
TCACCTTTBAGGAGHAGGAGATGAT T TEGE TCCATCAGGE TCLAGRGAAGGGTCTAGAGT GGATCTCAGCTATTAGTAG
GCAGGGTGEGAGCACATACTACGCAGACTCCGTGAAGGGECGGTTCACCATCTLCCETGACAAT TCCAAGAALACGLTG
TATCTGCAAATGAACAGCCTGCG TACCGAGGATACCGCGGTATATIACTGTGAGAAAGAGCCETTTCGTTATGACTACT
GGGETCAGGGAACCLTGGTCACCETETCGAGC (SFQ ID NO: B857)

BMS3h-38-212

GAGETGCAGCTGTTGGCGTC TGGAGEAGGCTTGGTACAGLCTGEGGOGTCCCTGCATCTCTCCTGUGCAGCETCLGEAT
TCACCTTTGAGGAGGAGGAGATGAT TTGEGTCCGUCAGGLTCCAGGEAAGGGTCTAGAGT GGG TCTCAGCTATTAGTGT
GTCCGGTTREAGCACATACTACGCAGAC TCCGTGAAGGGCCGETTCACCATLTCCEGLGACAATTCCAAGAACACGCTE
TATCTGCAAATGAACAGCCTGCGTGLCGAGGATACCGLGGTATAT TACTGTGGGARAGAGLCGT TTCGTTATGACTACT
GHEGGETCAGGBAACCLTGETCACCGTCTCGAGC (SEQ TD NO: 858)

BMS3h-38-213

GAGGTGLAGCTGTTGGCETCTGGEGEA TTEGTACAGCCTGGGEGRETCCCTGLETCTCHCCTGCACAGCCTCCGEAT
TEACCTTTEAGOAGGAGGAGATGAT TTHGETCCGCLAGGLTCCAGGEAAGGATC TAGAG GGG TCTCAGCTATTAGTCE
GTGGGGTTEGAGCACATACTACGEAGALTCCGTGAAGGECCGGT TLACCATETCLCGCGALAAT TCCAAGAACACGETG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCEGTATAT TACTGT GGEAMAGAGLCGT TTCGT TATGACTACT
GGGETCAGGGAACCCTGGTCACCGTCTCGAGT (SEQ ID ND: 858)

BMS3h-38-214

GAGGTGCAGCTGT TGGCETCY TTGGTACAGCCTEGGGEETCCCTELGTETCTCCTECOCAGCLTLCGEAT
TCACCTTTGAGGAGGAGGAGATGATT TGGGTCCECCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAGL TATTAGTES
GAACGGTCTGAGCACATACTACGCAGACTCCGTGARGGECCEGT TCACCAT CTCLCGCHACAAT TCCAAGAACACGCTE
TATCTGCAAATGAACAGCCTGLGTGCCOAGGATACCGLEGTATAT TACTGT.GEGAAAGAGCCGTTTCGT TATGACTACT
GGGGTCAGGEAACCCTEETCACCETCTCGAGE (SEQ: ID NO: 86@)

BMS3h-38-215

GAGGTGCAGCTGTTEGCGTCTGAGGEAGGCT TGGTACAGCCTEEGEEETCCCTGLGTETCT CCTRLGEAGCLTCCGEAT
TCACCT TTGAGGAGGAGGAGATGAT T TGGGTCCGCLAGGL TCCAGGGAAGGETLTAGAGTGGGTCTCAGCTATTAGTGE
GCTGGGTTGEAGCACATACTACGCAGAL TCCGTCAAGEHCCGHTTCACCATCTCCCGCEACAATTCCAAGAACACGCTS
TATLTGCAATGAACAGCCTGLGTGCCGAGGATACURLGGTATAT TACTGTGGGAAAGAGE CGTTTCGTTATGACTACT
GGEGTCAGGGAACCCTGGTCACCGTCTCEAGE (SEQ ID NO: 861)

BMS3h-38-216

GAGGTGCAGCTGTTGECETCTGGEEGAGECT TEGTACAGLCTEGGEEET CCCTGCGTCTLTCLTGCGCABCLTCCOBAT
TCACCTTTGAGGAGGAGGAGATGATT TGEGTCCGCCAGGLTCCAGGRAAGGGTCTAGAGTGGGTCTCAGCTATTAGTGE
GTTGGETTGGAGCACATACTACGCAGACTCCATAAAGGGLCGGT TCACCATCTCLCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGL CRAGGATACCGLGGTATAT TAL TRTGGEAAAGAGC CATTTCGTTATGACTACT
GGGETCAGGGAACCCTGGTCACCGTCTCGAGE (SEQ ID NO: 862)
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BMS3h-38-217

GAGGTGCAGETGTTGGLGTCTEEEEGAGGC TTEGTACAGLT T6GGGGET CCCTECGTCTET CUTRCGCAGECTCCGEAT
TEACCTTTGAGGAGGAGGAGATGATT THGGTCCGCCAGGCTCCAGGEAAGGGTCTAGAGTGGATCTCAGL TATTAGTCG
CAGGGGTTACAGCACATACTACGCAGACTCCATGAMGEGCCEETTCACCATCTCCCACGACAATTCCAAGAACACGCTG
TATCTGCAMATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTAL[GY COTTTCGTTATGACTACT
GGEHTCAGGGAALCCTGGTCACCETCTLGAGE (SEQ ID NO: 863)

BMS3h-38-218

GAGGTGLAGCTGTTGECETCTEEEEEAGGLTTEGTACAGLCTGGEGEETCCCTOLATCTCTCCTGCGCAGCCTCLGEAT
TCACCT TTGAGGAGGAGGAGATGAT TTGGETCCETCAGGL TCCAGGEARGGETCTAGAGTGEGTCTCAGCTATTAGTAG
GCACGGTTGGAGCACATACTACGCAGAC TCCETGAAGGGCLGRTTCACCATCTCCCGLGALART TCCAAGRACACHLTE
TATCTGCAAATGAACAGCLTGLGTGCCGAGGATACCGCGGTATATTACTGTGEGAAAGAGCCETTTCGTTATGACTACT
GGEGTCAGGGAACCETGRTCACCGTCTCGAGE (SEQ ID NO: 864)

BMS3h-38-219

GAGGTGCAGCTGTTGECATCTAEEEEAGGCTTGGTACAGCCTGGGGEETCCCTGCGTCTCTCLTGCACAGCCTECGEAT
TCACL T T IGAGGAGGAGGAGATGATTTGGGTCCECCAGE LTI CAGGGARGEG TC TAGAGTHGGTCTCAAGCAT TAGCAG
GAGTGGTGGTAGCACATAC TACGCAGAC TCCETEAAGGACCEGT TCACCATCTCECGCGACAAT TCCAAGAACACGLTE
TALCTGCAAATGAACAGCC TGCGTGCCGAGGATACCGCGGETATAT TACT GTGEGAAAGAGLCGTTTCGTTATGACTACT
GEBETCAGGGAACCCTGETCACCETCTCGAGE (SEQ ID NO: 865)

BMS3h-38-220

GAGGTGCAGETGTTGACGTCTGEEEGEABGLT Y GETACAGCCTOOGGRATCC CTECATCTLTCC TGEGCAGCCTLCGGAT
TCACCTTTGAGGAGGAGGABATGATTTGGETCCACCAGGCTCCAGGCAAGGGTLTAGAGTGGETCTCAGLTATTAGTCG
GATCGGTAACAGEACATACTALGCAGACTCCGTGAAGGGLCEGTTCACCATCTCECEEGACAAT TCCAAGARCALGLTE
TATCTGCAMATGAACAGLCTGEGTGCCGAGGATACCECGGTATATTACTGTGGGAAAGAGECGT TTCGTTATGALTACT
GGEGGTCAGGGAACCCTEGTCALCATCTIGAGE (SEQ ID NO: 866)

BMS3h-38-221

GAGGTGCAGCTGTTGECETLTGAEGEAGGCTTGRTACAGCCTGRGEGETCCLTGCGTCTETCCTGLGCAGCLTCLGRAT
TCACCT TTGAGGAGGAGGAGATGAT TTGGETCCGCCAGGETCLAGGGAAGGGTCTAGAGT GGRTCTCAGCTAT TAGTGE
GCACGGTTGEAGCACATACTACGCAGAC TCCETGAAGEGCCOETTCACCATCTLCCOLGACAATTCCAAGARCACHLTE
TATCYGCAAATGAACAGCCTGLGTGECGAGGATACCGCEETATAT TACTGTGLGAAAGAGCCGT TTCGTTATGACTACT
GGGETCAGGGAACCETGATCACCETCTEGAGE (SEQ 1D NO: 867)

BMS3h-38-222

GAGETGCAGCTGTTGGECETCTGGELGAGEE T TGETACAGCCTGEGAGET CCETGCATETC TCCTGLGCAGCCTCLGGAT
TCACCTT TGAGGAGGAGGAGATGAT TTGGGTCCGCCAGBC TCCAGGBANGGGTCTAGAGTGGETCTCAGCTAT TTCRAG
GTEGEGTGATAGCACATAC TACGCAGAC TCCOTEAAGEGECGETTCACCATCTCCCGLGACAAT TCLAAGAAGACGCTG
TATCTGCAAATGAACAGCL TGCOTGUCGAGGATACEGEGGTATATTACTETAGGAAAGAGLLET TTCGT TATGACTACT
GEEGTCAGGGAACCCTGETCACCGTCTCGAGC (SEQ ID NO: 368)

BMS3h-38-223

GAGGTGCAGCTGTTGECGTCTEGEGGAGEC TTGETACAGCCTGGOGGGTCCCTGCETCTC TCCTGCACAGCCTCLGGAT
TCACCTTTGAGGAGGAGGAGAT GATT TEGGTCCETCAGGC TCCAGGEAAGGGTCTAGAGT GGG TC TCAGCTATTAGTGGE
TAGTGGTGGTAGCACATACTACGCAGACTCCGTGAAGGGC CEGTTCACCATETLCCECGACAATTCCAAGAACACGCTR
TATCTGLAAATGAACAGLCTGCGTGLCGAGGATACCGLGGTATATTACTGTGGGANAGAGECGTTCATGTATGACTACT
GGGGTCAGGEAACCCTERTCACCGTCTCGAGE (SEQ ID NO: 868)

BMS3h-38-224

GAGGTGCAGCTGT TEGCGTCTGGGGEAGEC T TEGGTACAGLCTGGEAGETCCCTGCETCTCTCCTECEGCAGCCTCOBAAT
TCACCTTTGAGGAGGAGGAGATGATTTGGETCLGTCAGGL TCCABGGARBGGT CTAGAGT GGG TCTCAGCTAT TAGTGE
TAGTGATEGTAGCACATACTACGCAGACTCCETGAAGGGLCGETTCACCATCTCCCGCEACAAT TCCAABAACACGCTE
TATCTGCARAT GAACAGCCTGCGTGECGAGGATACCGUGGTATATTACT GTGEGAAAGAGE CAT TCCLGTACGACTACT
GGGEGTCAGGEAACCETGET CACCGFETCGAGC (SEQ ID NO: 870)

BMS3h-38-225

GAGGTGCAGCTGTTGGCETC TEGEGGAGGETTGETGLAGCT TEGGGEETCCCTGCGTCTCTCCTACGLAGLCTCTGRAT
TCACCTTTGAGGAGGAGGAGATGATTTGGETCLGTCAGGCTCCAGGGAAGGET CTAGAGT GGG TCTCAGC TATTAGTGE
TAGTGGTEETGGCACATACTACGCAGAC TCCHTGAAGEGL GG T TCACCATCTCCCGCGACAATTCLAAGAACACGCTE
TATCTGCAAATGAACAGCLTGCETACCGAGGATACCGCGETATAT TACTGT GAGAAAGAGCCGTTTCGTTATGACTACT
GLEGTCAGGGAACCETAGTCACCRTCTLGAGE {SEQ ID NO: 871)

BMS3h-38-226
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GAGGTGCAGCTGTTGELSTC TGGOEGAGECT TOGTACAGCL TEGGGEGT CCCTECAGTCTCTCCTGCECAGCCTCCGGAT
TCACCT TTGAGGAGGAGEAGATGATTTGEETCCGTCAGGCTCCAGGEAAGGGT CTAGAGTGGE TCTCAGCTATTAGTGE
TAGTGGTGETAGCACATACTACGCAGAC TCCGTGAAGGGCLEGTTCACCATETCLCGCGACAAT TCCAAGAACACGETE
TATCTGCAAATGAACAGCCTGCGTGCCEAGGATALCGLGGTATATTACTATGGGAAAGAGCCGTTGTACTATGACTACT
GAEGTCAGGGAACCCTGETCACCGTCTCGAGE (SEQ ID NO: 872)

BMS3h-38-227

GAGETGCAGCTGT TGALGTCTGEGAGAGGLTTGGTACAGECTEEGEGGTCCCT BCATCTCTCUTECACAGCCTLCGGAT
TCACCT TTGAGGAGGAGGAGATEATT TEEETLCETCAGBLTCLAGGGAAGGE TCTAGAGTGGE TLTCAGCTATTAGTGE
TAGTGG TGETAGCACATACTACGEAGACTCCATGAAGGGECGATTCACCATCTCCCGCGACAAT TCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGUCGAGGATACCGCGGTATATTACTGTGGGAAAGAGCLCATGTACTATGACTACT
GGEETCAGRGAACCETOETCACCATCTCGAGC (SEQ TN NO: B73)

BMS3h-38-228

GAGGTGCAGCTGTTGGCGTLT TTGGTACAGCCTGGGGORTECCTGCGTCTCTCCTGERCAGCLTCLGGAT
TCACCT TTGAGGAGEAGGAGATGATT TGGETCCGLCAGLLTECAGGGAAGGETC TAGAGTGGETCTCAGCTATTAGTAG
GAACGETTTCAGCACATALTACGCAGACTCCGTGAAGGGLCGGTTCACCATC TCCOGLGAL AAT TCCAAGAACACGLTE:
TATCTGCAAATGAACAGC CTGCGTGCCGAGGATACCGCGGTATAT TACTGTGGGAARGAGLCGT TTCGT TATGACTACT
GEGGTCAGEGAACCCTGGTCACCETCTCGAGC (SEQ ID NO: 874)

BMS3h-38-229

GAGGTGCAGCTGTTAGCGTC TGEGGEAGGCT TGG TACAGCL TGEEGGETCCCTRCGTCTC TCLTGCGLAGCLCTCCGEAT
TCACCTTTGAGBAGGAGGAGATGAT T TGGHTCCGCCAGGL TCCAGGGAAGGETCTAGAGTGGG TCTCAGCTATTAGTCG
CACGGGTGEEAGCACATACTACGCAGACTCCGT GAAGGGLCAGT TCACCATCTCCCGCEACAATTCCARGAACACGETG
TATCTGCAAATGAACAGCCTGLGTGCCGAGGATACCGCGGTATATTAC TG TGGGAAAGAGECGTTTCGTTATGACTALT
GGGGTCAGGGAACCTTEETCACCGTCTCGAGC (SEQ ID NOY B75)

BMS3h-38-230

GAGGTGCAGC TETTGGLGTCTGAGREAGE TTGETACAGLLTEGEGGGT CCCTELETCTCTCCTGCGLAGCCTTEGGAT
TCACCTTTGAGGAGGABGAGATGATT TRGGETCCECCAGGLTOCAGGGAAGEGTCTAGAGT GEETCTCAGCTATTABTCE
GGAGGGTEGGAGCACAT AL TACGCAGACTCCETGAAGEGCCEGTTCACCATCTCCCECGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGIUGAGGATACCGLGGTATATT ACTGTGGGAAAGAGECGTTTLGT TATGACTACT
BEGETCAGEGAACCETGETCACCGTLTCBAGL (SEQ ID NO: 876)

BMS3h-38-231

GAGGTGLAGCTGTTOGCHTCTEGGGGAGECT TGGTACAGL CTGUGGGETCCCTGLGTCTCTCLTGLGLAGLLT CLGRGT
TECCCT TTGAGGAGGAGGABATEATTTGGETCCGCCAGGCTCCAGEGAAGGGTCTAGAGTGGE TCTCAGCTATTAGTCG
GCAGGGTTGGAGLACATACTACGCAGAU TCCET GAAGGEE COETTCACCATCTCCCGLEACART TCLAAGAACACGLTE
TATCTGCAAATGAACAGCCTGCGTGLCRAGGATACCGCGGTATATTACT GTRGGAAAGAGL CRTTTCGTTATGACTACT
GGOGTCAGGGAACCCTGHTCACCGTCTCGAGE (SEQ ID NO: B77)

BMS3h-38-232

GAGGTGCAGCTGTTGGEGETCT TTGGTACAGCCT GEGGEGTCCCTGLGTETCTCCTGLACAGCCTCCGGAT
TEACCTTTEAGGAGGAGGAGATGATTTGEGTCLGE CAGGC TCCAGGGAAGGET CTAGAGTGEGTCTCAGL TATTAGTAG
GEGLGGTGEGAGCACATACTACGCAGAC TECOTGAAGGGCCAGT TCACCATE TCCCGCGACARTTCCAABALCACGLTS.
TATCTGCAAATGAACAGLUTGCGTECCGAGGATACCOCGGTATATIACTGTGGGAAAGAGCCGTTTCGTTATGACTACT
GGGGTCAGGGAACCCTGETCACCETCTCGAGE (SEQ 1D NO» 878)

BMS3h-38-233

GAGGTGCAGCTGTTGGCGTCTGEGEGAGEL TTGETACAGCCTGEEGEGTCCCTELATCTETCCTGEGCAGECTCCGGAT
TCACCTTTGAGGAGGAGGAGATGATT TGEGTCCGCCAGGETCCAGGGAAGGGTCTAGAGTGGRTCTCAGCTATTAGTCS
CACGGGT TACAGCACATAC TACGLAGRC TCLGTGARGEECCGET TCACCATCTCCCECGACAAT TCCAAGAAC ALECTE
TATCTGCAAATGAACAGCCTGLGTGCCGAGGATACCEGCGGTATATTAC TETGGGAAAGAGCCGTTTORT TATGAC TACT
GGGGTCAGGEAACCETGETCACCGTCTCGAGE (SEQ ID NO: 879)

BMS3h-38-234

GAGGTGCAGLTGTTGACETCTEGGGEAGECTTEG TACAGLLTEGEGEETCCLTELGTCTCTCCTGLGCABCUTCCGEAT
TCACCT T TGAGGAGGAGGAGATGAT TTEGG TCLGCCAGEC TCCAGGGANGGGT CTAGAG I GGGTCTCAGCTATTAGTAG
GRACGGTAGGAGCACATACTACGCAGAC TCCGTGAAGGGLCGETTCACCATCTCCLGCGACAATTECAAGAALACGCTE
TATCTGCAAATGAACAGEL TGCGTGCCEAGGATACCGCGETATATTACTGT GRGAARGAGLCETTTCGT TATGACTACT
GEEGTCAGEGAACCCTAGTCACCGTCTCEAGC (SEQ ID NO: 83@)

BMS3h-387235

GAGGTGLAGCTGTTGGCATC TGGEEGAGGCTTGGTACAGCL TGGEAGETCCCTGCGTCTCTCCTGLGCAGCETCCGEAT
TCACCTTTEAGGAGEAGEAGATGAT TTGGGT CLACCAGELTCCAGEGANGGET(TAGAGT GGG TCTCAGETAT TAGTAG
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GAACGGTTACAGCACATACTACGCAGAL TCEGTGAAGGGLLRGT TCACCATCTLCCGCGACRAT TECAAGRACACGLTE
TATCTGCAMATGAACAGCLTGCGTGCCGAGGATACCGCGGTATATTACTGTGGGAAAGAGCCET TTCGT TATGACTACT
GAEEGTCAGBGAACCCTGGTCACCATCTCBAGE (SEQ ID NO: 881)

BMS3h-38-236

GAGGTGCAGC TG TTGGLGTCTGEEEEAGGCT TGE TACAGCCTEGGEEETCCCTGLGTETCTCCTGLECAGCETCLOGAT
TCACCT T TGAGGAGGAGGAGATGATTTGEETCLGCCAGGC TCCAGRGAAGGGTCTAGAGTGGG TCTCAGCTATTAGTAG
GAAGGGTAGCAGCACATACTACGCAGAL TCCGTRARGGGCCGET TCACCATCTCCCGCGACAATTCCARGRACALGLTG
TATCTGCAAATGAACAGCCTGCETGCLGAGGATACCECOGTATAT TACTGT GEGAAAGAGCCGTTTCGTTATGACTACT
GE6GTCAGGEAACCCTEGTCACCGTCTCGAGE (SEQ ID NO: 8382)

BMS3h-38-237

GAGGTGCAGE T BT TGGEGTCTGRGEEAGEC TTGETACAGCLTAGEGEGTCCCTELGTCTETCCTGCACAGCCTCLGRAT
TCACCT TTGAGGAGGAGGAGATGATT TEGGTCLAECCAGGL TCCAGGRAAGGG TCTAGAGTGGGTCTCAGCTATTAGTCAG
GGGCGGTTGGAGCACATALTACGCAGAL TCCGTRAAGGGCCGGTT CACCATCTCCCGLGACAAT TCLAAGAACALGCTE
TATCTGCAAATGAACAGCCTGEGTGCCGAGGATACCGLGGTATAT TACTGTGRGAAAGAGLCGT TTCGTTATGACTACT
GGEGTCAGGGAACCETGGTCACCGTCTCGAGC (SEQ TD O 883)

BMS3h-38-238

GAGGTGCAGCTGTTGGLGTCT TTGGTACAGCCTEGGGGGTECCTGLETCTCTCCTGLGCAGCCTCCGGAT
TCACLTTTGAGBAGGAGGAGATGATTI GGGTCLGCLAGGL TCLAGGGAAGGGT CTAGAGT GEGTLTCAGCTATTAGTCG
CTCGGEET TACAGCACATACTACGCAGAT TUCGTGAAGGGCLGETTCACCATCTCCTGCGACAAT TECAAGAACACECTS
TATCTGCAAATGAACAGCCTGLGTGCCGAGGATACCGLGETATAT TACTGTGEGAAAGAGCCGTTTCGTTATCACTACT
GGEGEGTCAGGGAACCCTGGTCACCGTCTCEAGE (SEQ ID NQ: 884)

BMS3h-38-239

GAGGTGCAGCTGTTGGLETL TUEGGGAGEET TGGTACAGLCTAGEEEGTCCCTELETCTCTCCTECECAGECTCCRGAT
TEACLTTTRAGGAGGAGGAGATGATT TGGGTCCGCCAGECTCCAGEGAAGGGT CTAGAGTGGE TCTCAGLTATTAGTAG
GAACGGTATGAGCACATACTACGCAGACTCEGTGANGGGCCGETTCACCATCTCCCGCEACARTTCCAAGAACALGLTE
TATCTGCAAATGAACAGCCTGLGTGCCGAGCATACCGCGGTATATTACTGT GGGAAAGAGCCETTTCGTTATGACTACT
GGEGGTCAGGGAACCCTEGTCACCOTCTCGAGE (SEQ ID NO: 885)

BMS3h-38-240

GAGGTGCAGCTGT TEGAGTCTGEGEGAGEC T TEATACAGCCTGGEGEGTCECTGCETCTCTCCTGEGCAGCCTLCGEAT
TCACCTTTEAGGAGGAGGAGATGATT TRGGTCCELCAGGLTC CAGGGAAGGGT CTAGAGTGGG TCTCAGCTAT TAGTAG
GAACGGTTACAGCACATACTACGCAGACTCCGTGAAGGGCCEGT TCACCATCT CCCGCGACAATTCCAAGRACACGLTE
TATCTGCAAATGAATAGL CTGCGTGCCGAGGATACCGCEGTATATTACTGTGGGAAAGAGCCE TTTCGT TATGACTACT
GGEETCAGGGANCCCTGGTCACCGTCTCGAGC (SEQ ID NO: 886)

BMS3h-41-1

GAGGTGCAGCTGTFGGAGTC TGGEGAAGGE TTEETACAGCC TGEGGEEETCCCTGCETCTCTCCTGTCLAGCCT CCGEAT
TCACCTTTACTGAGCATGAGATGATT TGGGT CCGCCAGECTCCAGGGAAGGETCTGGAGTGEGTCTCATCTATTTCGGE
TAATGGTGCTAATACATACTACGCAGACTCLGTGAAGGGCCGGTTCACCATCTCCCGLGACAATTCCAAGAACACHCTE
TATCTGCARATGAACAGECTGUGTCCCGAGGACACCRCEGTATATTACTGT GEGAAAGAGCCGE TTAGGTTTGACTALT
GGEGCCAGEGAACCCTGRTCACCGTOTCGAGE (SEQ TD NO: 837)

BMS3h-41-2

BAGGTGCAGCTGTTGOAGTC TGEGGEAGGL TTEGTACAGLCTGEAEEGET CCETECATCTCTCCTGTGLAGCCTCCOEAT
CCACCTTTACTGAGTATGAGATGATT TGRGTCLGUCAGGCTCCAGGGAAGGET CTGGAGT GEATCTCATLTATTTCHGE
TAATGGTGCTAATACATACTACGCAGACTCCGTGAAGGECCGGTTCACCATCTCCCGLGACAAT TCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCE TGCCGABGACACCGCGETATATTTCTGTGCGAAAGAGCCGCTTAGGTTTGACTACA
GBGATCAGGGAACCCTEGTCACCGTCTCGAGE (SEQ ID NO: 888)

BMS3h-41-3

GAGGTGCAGC TGTTGGAGLCTGGGGEAGGL T TR TACAGCC TEGGGEGTCCCTGCETCTCTECTGTGCAGLCTLCAGAT
TCACTTTTACTGAGTATGAGATGATT TGGETCCGCAAGGE TCLAGGRAAGGGTATGGAGTGAG TCTLATCTATTTLGGE
TAATGGTGCTAATACATACTACGCAGAC TCCGTGAAGGECCGHET TCACCAT CTCCCGCEACAATTCCAAGAACATGLTE
TATCTGCAAATGAACAGLCTGCGTGLCGAGGACACCGCEGTATATTACTATGOGAAAGABLCGLTTAGGTTTGGCTACT
GGEETCAGGGTACCCTGGTCACCGTCTCGAGE (SEQ 1D NO: 889)

BMS3h-41-4

GAGGTGCAGCTATTGGAT TCTGGGGEAGGE TTGGTACAGCLTGGGOGGTCACTGCGTCTCTCCTGTGCAGCET CLUAAT
TCACCTTTACTGAGTATGAGATGATT T6GE TCCGCCAGGL TCCAGGRAAGGGTCTEGAGTGRG TCTCATCTATTTCGGG
TAATGGTGCTAATACATAC TACGCAGACTLLOTEAAGGGCCGGTTCACCATCTCLCGCGACAATTELARGAACALELTG
TATCTACAAATGAACAGLCTGEGTGLCOAGBACACCHECGGTATATTACTGT GLGAAAGAGCCGLT TAGGTTTGACTACT
GGEGTCEGEGAACCCTGRTCACCGTCTCGAGC (SEQ TID MG: B99)
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BMS3h-41-5

GAGGTGCAGCTGTTEGEGE TCAGGGGEAGEC T TEGTACAGCCTGUGGEGTCCCTGLGTETC TCCTGTACAGECTCCGEAT
TCACCTTTACTGAGTATGAGATGATT TGGGTCCGCCACELTCCAGGGARGAGT CTGEAGTGEETCTCATCTAT TTCEGE
TAATGETGCTAATACATACTACGCAGACTCCHTGAAGGRCLGGT TCACCATCTCCCGCGACARTTCCAAGAACACGETE
TATCTGCAAATGAACAGCCTGCETGCCGAGGACACCGCGGTATATTACTGTGCGANAGAGCCGC TTAGGTATGACGALT
GGGGTCAGEGAACCCTGGTCACCATCTCGAGE (SEQ ID NO: 8913

BMS3h-41-6

GAGETGLAGL COTTGGAGTC TGEGEGAGGL TTGGTACAGLCTGEGGEGTCLCTGEGTLTCTCCTGTTCAGCCTCLGGAT
TCACCTTTAATGAGTATGAGATGATTTGGGTCLGLCAGGT TCCAGGEAAGEET CTGGAGTGESTCTCATCTATTTCGGG
TAATGGTGLTAATACATACTACGLAGACTCCGTGAABGGCLGETTCACCATCTCCCRCEACAATTCCAAGAALACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCRGTATATTACTGTGCGARAGAGCCOCTTAGGTT TGACTACT
GGGGTCAGEOAACCCTGGTCACCGTCTEGAGS (SEQ 1D NO3 892)

BMS3h-41-7

GAGGTGCAGUTGTTGGAGTC TGGGGAAGGC T TGG TACAGL CTGEGEEATCLCTGCGTCTCTCC TR FGLAGCC TCCGGAT
TCACCTTIGCTGAGTATGAGATGATT TGERTCCGCCAGGL TCCAGGEARAGETCTGGAGTGEETCTCATCTAT TTLGEG
TAATGGTGCTAATACATACTACGCAGACTCCGTGAAGGGL CGGTTCACCATCTCLLGCGACAAT TCCAAGAACACGCTG
TATCTGCAAATGAACAGLCTGCGTGC CEAGGACACCGCGRTATATTACTGTGLGAAAGAGCCGCTTAGGT TTGACTACT
GEGETCAGGGANCCCTGRTCACCHTCTEGAGE (SEQ IR NOX BI3)

BMS3h-41-8

GAGGTGCAGCTGT TEOACCCTGGEGEAGGC TTGE TACAGCCTGEEEGETCCCTGCGTCTCTCCTGTGLAGCCTCLGHAT
TCACCTTTACTGAGTCTGAGATGAT TTGGET CCECCAGGLTCCAGRGAAGEGTCTGAAGTGRGTCTCATCTATTTCGEG
ABATGGTGE TAATACATACTACGCGEACTCCGTEAAGGGCCEGTTCACCATLTCLLGLGACAAT TCCARGAACALGLTE:
TATCTGCARATGARCAGECTGCGTELCGAGGACACCGCGGTATAT TACTGTGCGARAGAGCCGLTTAGGTTTGACTACT
GBGETCAGGGAACCCTGGTCACCATCTCGAGE (SEQ ID NO: 894)

BMS3h-41-9

GAGOTGCAGCTGTTGGAGCCT TTGGTACAGCCT TCCCTGLATCTCTCCTGTGCAGCCFCLRGAT
TCACCTTTACTGAGTATGAGATGATT TGO TCCGLAAGGLTUCAGEGAAGEGET ATGGAGTERGTCTCATCTATTTCGGG
TAATGGTGCTAATACATACTACGCAGACTCCGTGAAGGGLCGG T TCACCATETCCLECGACAATTCCAAGAACALGLTG
TATCTGCAAATGAACAGLCTGCETCCCHAGGACACCGCGGTATATTACTGTGCGAAAGAGCCGCTTAGGTTTGACGACT
GEGATCAGGGAACCCTGETCACCGTCTCGABC (SEQ ID NO: 895)

BMS3h-41-10

GAGGTGLAGCTATTGGAGTCTGGGETAGEL TTGGTACAGCCTGEGGEGTLCCTGCGTLTCTCCTETGLAGLCICCGGAT
TCACCTTTACTGAGTATGAGATGAT TTGHEG T CCGCAAGGLUCCACGOAAGERTCTGGAGTGEGTCTCATCTAT T 1CGRG
TAATGETGCTAATACATACTACGLAGACTCCETGAAGGGLCEGTTCACCATCTCCCGCGACAAT TCLAAGAACACECTE
TATCTGCAAATGRACAGCCTGCGTGLCEAGEACACCGCLGTATATTACTGTGLGAAAGAACCGLTTAGGT ITGACAACT
GGGSTCAGGGAACCCTEGTCACCGTCTCGAGE (SEQ ID NO: BSE)

BMS3h-41-11

GAGETGCAGT TATTGGAGTC TCGEGEAGGE TTGRTACAGCC TGEEGEEETCCCTGLGTCTCTCCTGTGLAGCCTCCGEAT
TCACCTTTACTGAGCATGAGATGATTTGEGTLCGLCAGGCTCCAGGEAAGGGTCTGGAGTGGGTCTCATCTAT TTCGEG
TAATGGTGCTAATACATACTACGCAGACTCCGTGAAGGGLLHGT TCTCLGT CTCCCGUGACAAT TCLARGAACACECTE
TATCTGCAAATGAACAGCL TECGTGLCGAGGACACCGLGGTATATTACTGTGCGAAAGAGCCGETTAGG TTTGACTACT
G6GGTCAGGEANCCCTGGTCACCGTCTCGAGC (SEQ ID NO: B97)

BMS3h-41-12

GAGETGCAGLCETTEGAGTC TEEEGEAGGCT TEE TACAGCCTEGAGEETCCCTGCG TE TCTCCTETAC TRECTCCGEAT
TCACCTTTACTGAGTATGAGATGATTTGGATCCGCCAGGLTCCAGGGAAGRGTCTGRAGTGE TCTCATCTATT TCGGE
TAATGGTGCTAATACATACTACGCABACTCCGTGAAGEGCCEGT TCACCATCTCCCALBACAAT TCCARGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGLCGAGGACACCECGGTATATTACTGTGCGAAAGAGCCGLTTAGGTTTGACTALT
GGEGETCAGGLARCCCTGGTCACCGTCTCAAGT (SEQ D NO: 898)

BMS3h-41-13

GAGGTGCAGE TGTTGEABTC TGCBAGAGELT TGETACAGLE TREGGAATCCCTGLETCTCTECTGTGCAGCETCEGGAT
TCACCITTGCTGAGTATGAGATGATT TGEGTCCECCAGGLTCCAGGEAAGEGTCTECAGTCEETCTCATCAAT TTCGEG
TAATGGTGCTAATACATACTACGCAGACTCCGTGAAGGELCGGT TCACCATCTCLCGCBACAAT TCCAAGAAGATGCTE
TATCTGCAAATGAACALCCTGCGTGCCEAGBACACCGCGGTATATTALTGTGCGAARGAGCCGCTTAGGT TTGACTACT
GGGETCAGGGAGCCCTGLTCACCGTETCGAGC (SEQ ID NOt 899)

BMS3h-41-14
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GAGGLGCAGCEGT TGRAGCC TEEGGGAGECT TG6TACAGEC TEEGEGETCGETACGTETETCC TRTGCAGC CLGGAT
TEACCTTTACTCAGTATGAGAT BATT TG66T CCECCAGGETCEAGGRAAGEETCTGEAGTGOGTCTCATCTATTIEGEG
TAATGGTGCTAATACATACTACGLAGACTCCGTGAAGGGLCGET TCACCATE TCCCGCGACAAT TCCARGAACACGLTG
TATCTGCAAATGAACARCCTGCGTGLCGAGGACACCGCGGTATATTACTETEL GARAGAGCCGLTTAGGT TTGACARCT
GRGETCAGGGAACECTGETCACCGTCTCGASC (SEQ 1D NO: 908)

BMS3h-43-1

GAGETGCAGCTGTTGRAGTC TGEGGGAGGL T TGGTACAGCL TEGGEEETCTCTGCATCTCTCCTGTACAGCCTCCGEAT
TCACCTTTAATATGTATGAGATGTCATGGGTCCOCCAGGC TCCAGGEAAGGGTCTAGAGT BGETCTCAGETATTAGTAR
ACGTGGTTTTACTACATACTACGCAGACTCCOTGAAGGECCGGT TCACCATCTCCCGCGACAAT TCCAAGAACALGCTE
TATCTGCAART GAACAGCCTECE TGO GAGGATACCGCGGTATATTACTGTGCGAAAGAGCCGATTACGTATGATTTGA
GGTATGEGCGTTTTGACTACTCGGATCAGGEAACCCTGGTCACCETCTCGAGE (SEQ ID NO: 9@1)

BMS3h-43-2

GAGGAGCAGCTGTTEGAGTC TGEGGGAGGLT TGG TACAGECTGEEEGETCECTGCATLTETCCTHTACAGLCTCCGGAT
TCACCTTTAATATGTATGAGATGT CATGGGTCCGCLAGGC TCLAGGGANGGGT CTAGAGT GGG TCTCAGGTAT TAGTAG
ACGTGGTTTTACTACATACTACGCAGALTCCETGAAGGGLLGGET TCACCATCT CCCGLGACAAT TCCAAGAACACGLTG
TATCTGCAARTGAACAGCCTGLET GECOAGOATACCGCGGTATATTACTGTGCGAAAGAGCCBATTACGTATGCTACGA
GGTATGCGCGT TTTGACTAC TGEGGTCAGGGAACCCTGGTCACCGTCTCGAGE (SEQ ID NO: 982}

BMS3h-43-3

GAGETGCAGLTGTTGEAGTL TEGGGEAGELT TGGTACAGCCTEGEEGETCCCTGCETCTCTCCTGTACAGCCTLCGGAT
TCACCTTTAATATETATGAGATET CGTGGETCCECCAGEE TCCAGGRAAGEGTCTAGAGTGGGTCTCAGG TATTAGTAG
GCETGATTTTACTACATAC TACGCAGACTCCATGAAGGECCGETTCACCATCTCCCGCGACAAT TTCAAGARCACGCTG
TATCTGCAAATGAACAGCCTGCGTGCLGAGGATACCGLGGTATATTACTGTGCGAARGAGCCOATTACGTATGATATGA
GGTATGLGCGTTTTGACTACGGGGGET CAGGBAACCCTGETCACCGTCTCGAGE (SEQ ID MO: 903)

BMS3h-43-4

GAGGTGCAGCTGT TGGALTL TGGEGEAGEE TTGETACAGCCTGGEEGEATCCCTGCATCTCTCCTETACAGCCT CCGGAT
TCACCTTTAATATGTATGAGATGT CETGGATC CGCCAGEC TCLAGGGAAGGGTC TAGAGTGGGTCTCAGETAT TAGTAG
GCGTGGTTTTACTACATACTACGCAGACTCCETEAAGGGCCGGTTCACCATCTCCCGCGACAATTCCARGARLACGLTG
TATCTGCAAATGAACABCCTGCGTGCLGAGGATACCGCGGTATATTACTGT GLGAAAGAGCLGATTACGTA TGATATGA.
GGETATGCECETTTTGACAACTGGGGT CAGGGAACCCTGETCACCAUTETCGAAL (SEQ ID NO: 994)

BMS3h-43-5

GAGGTGCAGLTGTTGEAGTLT GCTTGGTACAGL CTGEGEGGTCCCTGCGTCTCTECCTETACAGCCTCCGGAT
TCACCTTTAATACGTATGAGATOTCATGGGTCEGLCAGGL TCCAGGEARGEGTC TAGAGTGOGTCTCAGATAT TGGTAG
GCGTGETTTTACTACATACTACGCAGACTC CGTGAAGGGCCGGTTCACCATC TCCCGCGACAAT TCCAAGAACACGLTG
TATCTECAAATGAACAGL CTGLGTGCCGAGGATACCGLGETATAT FACTGTGCGAAAGAGCCGATTACGTATGATTTGA
GETATGCGCATTTTGACTACTCGGETCAGGGAACCLTGETCACCETCTCGAGE (SEQ ID NO: 985)

BMS3h-43-6

GAGGTGCAGCTEATGGAGTCAGGEGGABGE TTGGTACAGCCTEEGEGATCCETGCGTCTCTCLTGTACAGLCTCCGEAT
TCTCCTTTAATATGTATGAGATGTCGTGGETCCGICAGGCTECAGGGAAAGGT CYAGAGTGERTCTCAGGT AT TAGTAG
GEETGETTATACTACATACTACGCAGACTCCOTGAAGGGLCGGTTCACCATCTCCCECGACAATTCCAAGARCACGLTG
TATCTGCANATGAACAGCCTGCGTGCLGAGGATACCGLGGTATATTACTGTECEAAAGAGLCGATTACGTATGATATGA
GGTATGLGCGTTTTGACTACTGGGGTCGEEEAACCCTEATCACCATCTCGAGC (SEG: TD NO: 986)

BMS3h-43-7

GAGGTGCAGCTGTTGGAGTC TEEGGGAGEC T TGETACAGCCTEGEGAGTCCCTALATCTCTCETETACAGCCTCCGEAT
TCGLCTTTAATATGTATGAGATGTCGTGEGTCLGCCAGEC TECAGGHAAGGGACTAGAGTGGETCTCAGGTAT TAGTAG
GCATGGTTTTACTACGTACTACGCAGACTCCGTGAAGGECLGETTCACCGTCTCCCGCGACAATTCCAAGAACACGCTE
TATCTECAAATGAACAGCE TELGTGCLGAGGATACCECEE TATATTACTGTGLGAAAGAGCCGATTACGTATGATATGC
GETATGCGCGTTCTGACTACTGGEGTCAGGGAACCCTGETCACCGTCTCGAGL (SEQ 1D NO: 907)

BMS3h-43-8

GAGGTGCAGCTGT TGGAGTC TOGGGEAGARE T TAGTACAGCC TAGGEGGETCCCTGCATCTCTCCTATACAGLCTLCGGAT
TCACCTT TAATATGTATGAGAT GTCETGEETCEGCCAGEE TCCAGGRARGGGT CTAGAG T GGG TCTEAGGTAT1AGTAG
GCGTGGTTTTACTACATAC TACGCAGACTCCETGAAGGECCGRTTCACCATCTCCCGCEACARTTCCAAGAACALGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGABGATACCGCEGTATATTTCTATGCGAAAGAGCCGATTACGTATGATATGA
GGETATGCGCETTCTGACTACTGEGGTCAGRGAACCCTGETCACCGTCTCGAGE (SEQ ID NO: H6H)

BMS3h-43-9

GAGGTGCAGCTGT TGRAGTCTGGGEGEAGECT TEGTTCAGCCTEGGEGGTCCCTGCETCTCTCLTGTACAGLLTCCGEET
TCACCTTTAATATGTATGAGATGTCETGGE TCCGCCAGEL TCLAGEGAAGGGTCTAGAGTGRG TCTCAGGTATTAGTAG
BCGTGAT TTTACTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGLGACAATTCCAAGAACACGCTG

TATCTGCARRTGANCAGCCTGCGTGCCOABGATACLGCGGTATATTACTGTGCGAAAGAGL CGATTACGTATTCTATGA
CRTATEFGFRTTTTEACTAC TARGRTETAREARCCATARTENCCATOTIRARE LSRN TR N> 0aAY
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BMS3h-43-10

GAGGT GCAGCTGCTGGAGTCT TTGGTACAGCC TCCCTTCGTETCTCCTETACAGCCTCCGBAT
TCACCTTTAATATGTATGAGATG TCGTGGETCCGCCAGRLTCCAGRGARGLGTCTAGAGTGGGTCTCAGETATTAGTAG
GCOTGETTTTACTACATACTACGCAGACTCCATGAAGGECCEGT TCACCATCTCCCELGACAAT TCCAAGAACACGLTG
TATCTGCARATGAACAGCCTGLG TGCCGAGEATACCECHGTATATTACTETGLGAAAGAGCCGATTACGTATGATATEA
GGTATGCGCGT TTTGACTACAGTGGTCAGGGAACCCTGETCACCGTCTCGAGE (SEQ ID NO: 910)

BMS3h-43-11

GAGGTGCAGCTET TGGAGTC TGCAGEAGGC TTEGTACAGCCTGGGEEGTCCCTGEGTCTCTCCTGTACAGLCTCCGGAT
TCACCTTTAATATGTATGAGATG TCOTGGETCCECAAGGLTCUAGGBAAGGGET CTAGAGTGGETCTCAGGTATTAGTAG
GCATGETTTTAG TACATACTACGCAGACTCCGTGAAGEGCCGGT TCACCATETECCGCGALAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCG TGCCGAGGATACCACGGTATATTAL TG TGUGAAAGAGLCGAT TACGTATGATATGA.
GGTATGCGCGTTTTGACTACTGGEGTCAGGGAACCCTGGTCACEGTCTCGAGE (SEQ ID NO: 911)

BMS3h-43-12

GAGETGCAGCTGT TCGAG TCTEGEGGAGGCT TGGTACAGL CTGHGHEGG TCCCTGCGTCTCTCCTGTACAGCCTCCGGAT
TCACCTTTAATATGTATGAGATG TCETGGGT CCGLCAGGL TLCAGEGAAGGGT CTAGAGTGGGT  TUAGGTATTAGTAG
GCHTEGTTT TACTACATACTACGCAGACTCCGTGAAGGGLCGGTTCACCATCTCCLBLGACAATTCCAAGAACACGLTG
TATCTGCABATGAACAGLCTGCG TGCCGAGGATACCGCGGTATATTACTGTGCGAAGGAGCCEATTACGTATGATATGA
GGTATGCGUGTTTTRAC TACTGGGGTCHGEBAACCCTGGTCACCATCTCGAGC (SEQ: ID NO: 912)

BMS3h-43-13

GAGGTELAGCTGT TGGAGTC TEGEGGAGGCT TGGTACAGCC TEGGEGATCCCTECGTCTCTCC TGTACAGCCTCCGATT
TCACCTTTAATATGTATGAGATETCGTEBGTCLGC CAGGL TCCAGEGAABEET CTAGAGT GEG TCTLAGATATTAGTAG
GCGTGGTTTTACTACATACTACGCAGACTCLGTGAAGGGLCGGT TCACCATCTCCCGLGALART TCCAAGAACACGLTG
TATCTGCAAATGAACAGTL TGCGTGCCGAGRATACCGEGGTATATTACTGTGCGAAAGAGLCGATTACGTATGATATGA
GETATGCGLGT TTTEGACTACTEGHGT CEGRAACCCTGGTCACCGTCTCEAGC (SEQ TP NO: 913)

BMS3h-43-14

GAGGTGCAGCTGTTGGAGT CTGGGGEAGGL TCGETACAGCCTGGEGEETCCLTGLETCTCTCCTGTACAGCCTCEGGAT
TCTCCTTTAATATGTATGAGATGTCGTGEGTC CRCCAGGCTCCAGGEAARGGTCTAGAGTGGETCTCAGETATTAGTAG
GCGTGGTTTTACTACATACTACGCAGACTCCE [GAAGGGLCEAT TCACCATE TCCCGCEACAATTCCAAGAACALGCTG
TATCTGCAAATGAACAGCCTGLGTGECHAGGATACCECGGTATATTACTGTGL GAARGAGCCGATTACGTATGATATGA
GGTATGCGCGTTFTGACTACTGGGGT CAGGGAACCC TGGTCACLGTCTCGEGE {SEQ ID ND: 914)

BMS3h-43-15

GAGGTGCAGC TGT TGGAGTC TGGOGAAGGL TTGA TACAACCTGGGEGEGTCCCT GCE TCTCTCCTGTACAGCCTCCGEAT
TCACCTTTAATATGTATGAGATGTCATGEGTC CGCANGGL TCCAGGEAAGGGT CTAGAGT GGG TCTCAGGTATTAGTAG
GCETGETTTTACTACATACTACGCAGACTCCGTGAAGGGLCGET ICACCATCT CCCGTGACAATTCCAAGAALACGCTE
TATCTECAAATGAACAGCCTGLGTGLCEAGGATACCECEGTATATTACT 61 GLGAAAGAGLCGATTACGTATGATATGA
GETATGLGCGTTTTGACTAL TGGGGTCAGGBAACCCTAGTCACCETCTCEGAGC (SEQ ID NO: 915)

BMS3h-56-1

GAGBTGCAGCTETTGGAGTC THGGEGAGECTTEG TACAGCLTGAGGEGTCCCTRCETCTCTCCTGTGCAGCLTCCGEAT
TCACCTTTCGGEATTATGAGATGTGGTGGETCCGCLAGGL TCCAGGGAAGGET CTAGAGCGGETCTCAGCTATTAATCC
GCAGGGTACGCGTACATACTALGCAGACTCCETHAAGGGLCGGT TCACCATCTCCCGCGACAAT TCLAAGAACACGLTG
TATCTGCARATGAACAGLCTECGTGLCGAGOATACCGCGGTATATTACTGTGCGAAACTTCCGTTTACTTT TGAGGACT
GGEGETCAGGEAACCCTERTCACCATCTCGAGE (SEQ ID MO: 916)

BMS3h-56-2

GAGGTGLAGCTGTTGGAGTCT AGGCTTGETACAGCCT! TCCCTGCATCTCTCCTATGCAGCCT CLGEAT
TCACCTTTCCLGATTATGAGATGTGRTGGET CLGLCAGGCTCCABGEAAGGGT CTAGAGLGGGTCTCAGCTAT TAATCE
GCAGGGTALGCETACATACTACGLAGACTCCGTGAAGGRCCGET TCACCATCT CCCGLGACAAT TCCAAGAACACGLTG
TATCTGCAAATGAACAGCLTGCGTGCCGAGGATACCGLGG TATAT TACTGTGCOAAACTTCLGTTTACT TTTGACGACT
GEGOTCAGGEARCCCTARTCACCGTCTCGABS (SEQ ID ND: 917)

BMS3h-56-3

GAGGTGLAGC TGTTGGAGT (TGGEGGAGHC TTGGTACAGC CTEGEGEGTCCCTECETCTETCCTETGCAGCCTLCGGAT
TCACCTTTCGGEAT TATGAGATGTGATOGETCCGCLAGRE TCCAGGEAAGGGTCTAGAGL GGG TC TCAGCTATTAATCC
GCAGGGTALGCGTALATACTACGCAGACTCCATGAAGGECCGATTCACCATCTCCCGCGACAATTCCAAGAACACGLTS
TATCTGCAMATGAACAGLCTGCGTGEAGAGGATACCGCGGTATAT TACTET ACGAAACTTCCGTTTATTTTTGAATACT
GGGETCAGGBAACCCTGETCACCGTCTCGAGE (SEQ ID NO: 918)

BMS3h-56-4




DK/EP 2699601 T3

Human Anti-CD40 Variable Domain Encoding Nucleotide Sequences

GAGGTGLAGLTGT TGEAGTCCGGEGGAGGL TTGGTACAGCCTEGEGEGTCCTECETCTCTCL TETGCAGCCTCCGGAT
TCACCTTTCGGGAT TATGAGATETAGTEGE TCCECCAGGCTC CARGEAAGGRT CTAGAGLGGE TCTCAGCTATTAATLL
GCAGGETACGCGTACATACTACGCAGACTC CATGAAGGGCLGETTCACCATC TCCEGCGACAATTECAAGAACACGCTS
TATCTGCAAATGAACAGLCTGLGTGCCOAGBATACCECGATATATTACTGTGCEARACT TCCETTTATGTTTGACGALC
GGGGTCAGGGAACCCTGATCACCGTLTCGAGE (SEQ ID NO: 919)

BMS3h-56-5

GAGGTGCAGCTGT TGEAGT CTGGGGGAGECT TG0 TACAGLL TRGAGEGTCCCTELETCTCTCCTGTGCAGCCTLLGGAT
TCALCTTTCGREATTATGAGAT GTAGTGGG TCCGCCAGECTCCAGEGAAGGGTL TAGAGCEGE TETEAGC TATTAATEL
GCAGGGTACGCGTACATACTACGCAGACTCCGTGATGGECCGGT TCACCATC TCCCGCGACART TCCARGAACACGCTE
TATCTGCAAATGAACAGCCTECETGLCGAGGATALCGCAGTATATTACTGTGCGAAACTTCCGTTTACTTTTGACGACT
GAGETCAGGGAACCCTGETCACCGTCTCGAGT (SEQ IR NO: 928)

BMS3h-56-6

GAGGTGCAGCTET TGBAGTCTGEAGGAGECT TAETACAGCE TEEGGEETCCCTGCGTCTCTCCTETGEAGCCTCLRGAT
TCTCCTTTCRERATTATGAGATATAGTGETACCGLCAGECTCCAGGGAAGGG TCTAGAGL GGG TLTCAGUTATTAATCC
GEAGBGTACGCGTACATAT TACGCAGACTCCGTOAAGGGCCCGT TCACCATC TCCLCGLGACAAT TCCAABAACALGLTG
TATCTGCAAATGAATAGCCTGCE TG COAGGATACCGCHGTATAT TACTGTGCGARACTTCCETTTATTTTTGACAACT
GEBATCAGGRAACCCTGGTCACCATC TCGAGC (SEQ ID NO: D21)

BMS3h-56-7

GAGGTGCAGCTGT TGGAGTC TGEGGGAGGLT TGETACABCL TGEGHGE L LCCIGCGTCT CICCTATGCAGCCTCCGGAT
TCACCTTTCGGGAT TATGAGATGTGE TEEETCCGLCAGECTCCAGGGAAGGG | CTAGAGLGEG TCTCAGCTATTAATCC
GCAGGGTACGCGTACATACTACGCAGACTCCATGAAGGECCGGT ICACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCETGCCGAGGATACCTCAGTATATCACTG FGCGARACCTCCGTTTATT TETGGLGACT
GGEETCCGEGAACCCTGETCACCGTETCGAGE (SEQ 1D NOu 922)

BMS3h-56-8

GAGGTGCAGCTGT TGGAGTC TGGGGGAGECT TGRTACAGLL TGGEGEGTCCLGGCATCTCTCC TETGCAGCCTCCGGAT
TEACCTTTCGGGAT TATGAGATGTGGTEGETCCGCCAGHCTC CEGEEAAGGGTCTAGAGCEGG TCTCAGLTAT TAATCC
GCAGGGTACGCGTACATACTACGCAGACTCCGTGAABGGCCGGT TCACGATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAAT GAACAGCCTGCOTGLCGAGGATACCECEGTATAT TACTETGCGAAACTTCCETTTACT TTTRAGGALT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGT (SEQ ID NO: 923)

BMS3h-56-9

GAGGTGUAGCTGT TGGARTC TGEGEGAGEL T TAGTACAGCLTGEGEEGTCCCTGLETCTATCCTGTGLAGCCTCCHGAT
TCACCTTTCEGRATTATGAGAT G TGGTGGGTCCECCAGGCT CCAGGEAAGGGTCTAGAGC GG TCTCAGL TATTAATCC
GCAGGGTACGCGTACATACTACGCAGACTLCATGATGGGCCGATTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAAT GAACAGCCT GCGTGCCGAGGATACTGCGGTATATTACTGTGCGAARCT TCCTTTATGT TTGACGACC
GGEGETCAGGEAACCCTGATCACCATCTCGAGE (SEQ ID NO: 924)

BMS3h-56-10

GAGGTGCAGCTGT TGGAGTC TGGGGEAGGE TTGG TACAGCCTGEGGEGTCCLTRLGTCTCTCCTETOLAGCCTCCGGAT
TCACCTTTCEGEATTATGAGATG TGATEGATCCGCCAGECTCCAGGRAAGETTCTAGAGCGEG TCTCAGCTAT TAATCL
GCAGGGTACGCETACATACT ACGCAGACTCCGETGAACGGCCGGTTCACCATCTCLCGLGACAATTCCAAGAACATGCTG
TATCTGLAAATGAACAGLCT GCG TGOCGAGGATACTGEGGTATATTACTGTGCEARACTTCCOTTTATGTTTGACGACE
GGEGETCAGGGAACCETGETCACCGTCTCGAGE (SEQ ID MO: 925)

BMS3h-56-11

GAGGTGLAGC TETTGGAGTE TAGGEGAGEL TTGE TACAGCCTRGAGEATCCCTRCATCTCTCCTAETGUAGCCTECGGAT
TCACCTTTCEGEATTATGAGATGTGGT GGATE CECEAGECTCCAGERAAGRGTCTAGABCGEGE TCTCAGCTATTAATCC
GCAGGGTACGCGTACATACTACGCAGACTCCGTGAAGGGCCHGT TCACCATETCCCGUGACAATTCLAAGAACACGCTE.
TATCTGCAAATGAACAGCCT GLGAGCCBAGEATACTGCGRTATATTACTGTGLGAAACTT CLG TTTATGTTTGACGACT
GEGATCAGGGAACCC TGGTCACCGTCTCGAGC (SEQ ID NO: 926)

BMS3h-56-12

GAGETGEAGCTGT TGEAGTC TREGGGAGECT TGATACAGCETGEGEGETCECTGCCTCTL TCCTGTGEAGCC TCORGAT
TCACCTTTCOGRATTATGAGATETGE TGEETCCECCAGGE TCLAGGEAAGGET CTAGAGCEGETCTCAGLTATTAATCC
GLAGGGTACGCET ACATACTAEGCAGACTCCATGAAGGGCCGGTTCACCATC TCCCGCGACAATTCCAABAACACGCTG.
TATCTGCAAATGAACAGCCTECGTGCCGAGGATACCGCAGTATATTACTGT TTGAAACTTCCATT TATT TTCGACTALT
GLEGGTCAGGGAACCCTEETCACCGTCTCGAGE: {SEQ 1D NO: 927)

BMS3h-56-13

GAGGTGCAGCTGT 1GEAGTCT! TTGGTACAGLLH TCCCTGEGTCTATCCTGTGEAGCCTCCGGAT
TCACCTTTCGGRATTATGAGATETGE TAGETELGLCAGGCTCCAGEGAAGGGT CTAGAGCGEGTCTCAGCTAT TAACLC
CCAGEATACGrGT A AT AC T ATRC A AC TH O CT R AL SGT C AT TrACT AT TOC M ECGACAATTO CAAGAAS ACGC T
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TATCTGCARATGAACAGCCTGCATGCLGATGATACCOLGETATATCACTGTACGARACTTCCGTTTATTTTTGACTACT
GGEBGTCABGGAACCCTEGTCACCGTCTCGAGE (SEQ ID NO: 928)

BMS3h-56-14

GAGGTGCAGCTETTGGAGTCT AGGCTTGGTACAGCC TREGEEGTCCCTECETCIC I ECTGTGCAGLETCCGEAT
TCACCTTTCGGGATTATGAGATGTGGTEGE TCLGLCAGGC TLCAGEGA GG T 1T AGAGCGEGT CICAGCTATTAATCC
GLAGGGTALGCGTACATACTACGCAGACTCCGTGAAGGGLCAAT TCACCATCT CCCGCGACAAT TCCAAGAACACGLTA
TATCTGLAAATGAACAGCCTGLGTECCGAGGATACCGCGETATATTAC TGTGCGAAACTTCCGTTTTTTTTTGACTCCA
GGGGTCAGGGAACCCTEETCACCGTCTCGAGC (SEQ ID NO: 929)

BMS3h-56-15

GAGGTGCAGCTGTTEGAGTC TGRGGGAGGCTTGE TACAGCCTGG TCLCTGOGTCTCTCLTGTGCAGCCTCLGGAT
TCACCTT TCGGRATTATGAGAT TG TGGETCEGCLGGEAL TCCAGEEARGGET CTAGAGLEGE T TCAGC TATTAATCE
GCAGGGTACGCGTACATACTACGCAGACTCTGTGAAGGGCCGGT TCACCATC TCCCGCGACAATTCCAAGAACALGCTG
TATCTGCAAATGAACAGLCTECGTGC COAGGATACCHCGETATATTACTGTGCGAAACTTCEGTT TACT TTTGAGGALT
GGGATCABGGAACCCTGATCACCATCTCGAGC (SEQ ID NO: 93@)

BMS3h-56-16

GAGGTGCAGCTGT TRGAGT ) GGGGGABGLT TAG TACAGCCTGRGEEGTLCCTGLGTCTCTCCTGTGEAGCCTCCGGAT
TEACCTTTEGGGATTATGAGATGTGETGEET CLGCCAGEC TCCAGRGARGRGTC TAGAGCGGE TCTCAGCTAT TARTEC
GCAGGGTACGCGTACATACTALGCAGACTCCOTEAT GGG CGGTTCACCATCTCCEGCGACARTTCCAAGAACALGLTG
TATCTGCAAATGAACAGLCTGLGTGCCOAGGACACCGCGETATATTACTGTGCGAAACT TCCETTTACT T TTGAGGACT
GEGGTCAGGEAACCITGETCACCGTCTCGAGE (SEQ ID NO: 931)

BMS3h-56-17

GAGGTGCAGCTGT TGGEAGTL TGEGGGAGGL T TGG TACAGCCTGEGEEGTCLLTGCETCTCTCCTGTGCAGCLTCLGGAT
TETCCTTTCEGEAT TAT GAGAT 6T GETEETALCGLCAGRLTUCAGEGAAGEGTCTAGAGLGGE TCTCAGCTATTAATCE.
GCAGGGTACGCETACATAT TACGCAGACTCCGTGAAGGECCGGTTCACCATCTCECGCGACAATTCCARGAATACGCTE:
TATCTGCAAATGAACAGLC TECOTGCCGARGACACCGCRGTATATTACTGTGCGAAACTTCCG TTTACTTTIGAGGACT
GGEGETCAGEEAACCCIGETCACCGTCTCGAGE (SEQ ID NO: 932)

BMS3h-56-18

GAGGTGCAGCTETTORAGT CTGGGHGAGGL TTGR TACAGCCTGEGGEGTC CETGLETCTCTCCTGTGCAGECTCCGGAT
TEACCTTTCGGGATTATGAGATGTGGTGGGTCCGCCAGGL T CLAGRBAAGET TCTAGAGCGGETCTCAGL TATTAATCC
GCAGGGTACGCGTACATACTACGCAGACTCUGTGAAGGECLGG T TCACCATCTCCCGLGACART TCCAAGAACATGCTG:
TATCTGCAAATGAACAGCC TECETGCCEAGRACACCECAGTATATTACTGTGLGAAACTTCCGTTTACTTTIGAGGACT
GEGGTCAGERAACCCTGGTCACCGTCTCGAGC: (SEQ ID NO: 933)

BMS3h-56-19

GAGGTGCAGCTGET TABAGTL TGGGGGRAGEET TEETACAGCCTGEGEGETCCCTGLOTCTCTCC TATGEAGCCTCLORGAT
TCACCTTTCGGGAT TATGAGATE TGG TGGGETCCECCAGGLTCCAGGRAAGGET CTAGAGCGGETCTCAGCTATTAATCL
GCAGGGTACGCOTACATACTACGCAGACTLCGTGAAGGGCLGGTTCACCATCTCCCGCGACAATTCCAAGAACACGLTE
TATCTGCAAATGARCAGCCTGCGTGCCGAGGATAC CGCGLTATATCACTGTGC GAAALT TCCETTTACTTTTGAGGACT
GGGETCAGGGAACCCTEGTCACCETLTEGAGE (SEQ D NO: 934)

BMS3h-56-20

GAGGTGCAGCTGTTGGAGTC TORGEGAGEE TTGG TACAGLCTGGGAGATCCCTRCGTCTCTCL TGTGCAGCETLCGGAT
TCACCTTTCGBEATTATGAGATGTGOTEGGTCCGCCAGGLTLCAGEGAAGEGTCTAGAGCEGG TCTCAGCTATTAATCC
GCAGGGTACGEGTACATACTACGCAGAC TCCOTGAAGGRCCGGT TCACCATCTCCLGCGACAATTCCAAGAALACGCTE
TATCTGCAAATGAACAGCCTBCRTGCCGAGGATACCGLGHETATATTACTGTACGAAACTTCCET T TACT T TTRAGGACT
GGEETCAGERAAL CCTGGTCACCGTCTCGAGE (SEQ ID NO: 935)

BMS3h-56-21

GAGETGCAGCTGT TGGAGTC TGRGGGAGEL TTGGTACAGLCTGGGEAGTCCCTECATCTCTCCTETGLAGCCTLCOGAT
TCACCTTTCGGGATTATGAGATE TGGTGEE TCCGUCAGGL TELAGGEAAGEGT CTAGAGCGGG TCTCAGCTAT TAATCC
GCAGGGTACGCETACATACT ACECAGACTCCGTGAAGGELCHGT TEACCATCT CCCGCGACAATTCCAAGAALACGCTG
TATCTGCAAATGAACAGCCTGLE T GCCGAGGATACCGCGGTATATTACTGTTTGAAACTTCCGTTTALTTTTGAGGACT
GEEETCAGGGAACCCTGETCACLGTCICGAGT (SEQ 1D NO: 938)

BMS3h-56-22

GAGGTGCAGCTGET TGGAGTC TGEGEEAGEL TTGETACAGCCTGHGGEGTCCCTGEETLTATCCTATGCAGECTCCGEAT
TCACCTTTCGGGATTATGAGATG TGETEGEE TCCHCCAGGC TCCAGGEAAGGET CTAGAGCEEG TLTCAGCTAT TAACCC
GCAGGGTACGCGTACATACTATACAGACTCCGTGAAGGGLCGGT TCACCATCTECCGLGATAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGATGATACCGCGGTATATCACTGTACGAAACTTCCGTTTATTTTTGAATALT
BEGETCAGEGAACCCTEGTCACCETCTCGAGE (SEQ ID NO: 937)
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BMS3h-56-23

GAGGTGCAGCTGT TGGAGTCT TTGGTACAGCCTGGGGGGTCCCTRCGTCTCTCCTOTGLAGCCTCCGEAT
TCACCTTTCGGGATTATGAGATGTEGT GGG TCLGLCAGGL TCCAGGRAAGGGT CTAGAGCGGEG TCTCAGCTAT TAATCC
GLAGGGTACGCETACATACTACGCAGACTCCGTGATGEGCCGGT TCACCATCT CCCGLGACAATTCCAAGAALACGLTE
TATCTGCAAATGAACAGCL TGCGTGCCGAGGACACCGCGETATATTACTG TGCGAARGAACCT TATAGTTTTGACTCCT
GEGETCAGGEAACCCTERTCACCETCTCGAGT (SEQ ID NO: 938)

BMS3h-56-24

GAGGTGCAGCTGT TGGAGTCTERGGGAGECTTGGTACAGCC TEGGEGEGTCCCTAORTCTCTCC TGTACAGCCTCCEGAT
TCACCTTTCEGGATTATGAGATG TGETGEETCCGICAGGCTCCAGGAAGEGT CTAGABCHGE TCTCAGC TAT TAATCC
GCAGGGTACECGTACATACTACGCAGACTCCGTGATGEGCCEGT TCACCATET CCCGUGACAA TTCCAAGAACACGLTE
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGEGGTATATCACTGTGCEARAGAACLT TATAGTTATGACTACT
GGEETCAGGGANCCCTGGTCACCGTCTCGAGE (SEQ ID NO: 939)

BMS3h-56-25

GAGGTGCAGCTGTTGGAGTC TGREGGAGECTT GGTACAGLL FGGGEEG ICCCTECETETCTCC TETGLAGECT CCGEAT
TCACCTTTCGGGAT TATGAGATG TGGTGEG TUCGCLRGECTCCAGGEAAGGGET CTAGAGC GGG TCTCAGCTAT TAATCC
GCAGGGTACGCGTACATACTACGCAGAL TCCGTGATEGECCGGT TCACCATCTCCCGCGATAAT TCCAAGAACACGLTE
TATCTGCAATGAACAGCCT GCGTRLCGAGGATACCGCGGTATATTACTGTGCGAAACTTCCG TTTACTTTTGACGACT
GGEGTCAGGEAACCCTGATCACCETCTCGAGC {SEQ ID NO: 949)

BMS3h-56-26

GAGGTGCAGC TGT TGGAGTCTGGGGGEAGGL TTEETACAGCCTGGGGGETCCCTGCGTCTATCCTETGEAGCCTCEEGAT
TCACCTTTCGGGATTATGAGATGTGGTGEGTCCGECGRGE TCCAGGGAAGGRT CTAGAGCGGGTCTCAGCTAT TAATEL
GCAGGGTACGEGTACATACTACGCAGACTCCGTEATGGGCUGGTTCACCATCTCCCGCEACAATTCCAAGAACACGLTE
TATCTGCAAATGAACAGCCTGUGTGCCGAGGA TACTGCGGTATAT TACTATGCGAAACTTCCGTTTATGT TTGACGACE
GGEGTCAGGGAACCCTOGTCACCGTCTCGAGC (SEQ ID NO: 941

BMS3h-56-27

GAGGTGCAGCTGTTGGAGTLT TTGGE TACAGL CTEGGEEGTECCYGCETCTATCETGTGEAGCCTCLGGAT
TCACCTTTCGAGATTATGAGATGTGE TRGGTCCGCCAGGS TCCAGGEAAGEGTCTAGABLEGE TCTCAGCTATTAATCE
GCAGGGTACGCGTACATACTACGCAGACTCCGTGATEGEL CAET TCACCATCTCCCGCGACAATTCTAAGAACACGCTG
TATCTGCAAATGAACAGCCTGLGTGCCGAGGATACTGCGGTATAT TACTGTGCEARACTTCCGTTTATGT TTGACGALT
GEEGTCAGEGAACCCTGGTCACCGTCTCOAGC (SEQ ID No: 942)

BMS3h-56-28

GAGGTGLAGCTGT TGEAGTCTGGEGGAGELT TEGTACAGCCTGGEGEGTCCCTGCETLTCTCCTATGUAGCCTLCGGAT
TCACCTTTGCTEGGTATGAGT TATGETGGETCCGCCAGGC TCCAGGEAAGGGT CTAGAGCEGGTCTCAGL TATTAATCL
GCAGGG TACGCGTACATAC TACGCAGACTCCGTGATGEGCCEGT TCACCATCTCCCGCGACAAT TCCAAGAACACGCTE:
TATCTGCAAATGAACAGLCTECG TGCCEAGGATALCGCGGTATATTACTGTGCGAARCTTCCGTTTACTTTIGACSACT
GEGHTCAGGGAACCCTOGTCACCGTCTCEAGE (SEQ IE NG: 943)

BMS3h-56-29

GAGGTGCAGCTGT TGGAGTC TEGEGGAGGCT TG TACAGLL TAGGEEGTCCCTECATCTCTCCTGTECAGECTCCHGAT
TCACCTTTGCTAGGTATGAGT TG TGETGEG TUCGLCAGGL TCCAGGGAAGGGT CTABAGCGEG TCTLAGCTAT TAATCC
GEAGGGTACGOGTACATACTACGCAGACTCCGTGATGEGCCEGTTCACCATCTCCCOLGATAATTCCAAGAACACGCTG
TATCTGCAAATGAACABCCTGCGTGCCGAGGATACTGCGGTATATTACTGTGLGAMACTTCCATTTATGTTTGACGACC
GEGGTCAGGGAACCCTEGTCACCETCTCGAGE ((SEQ TD. NO: 944)

BMS3h-56-30

GAGGTGCAGE TGT TGRAGTC T GGEGEAGGC TTEGTACAGECTGEREGGT CCCTEGCETETCTCCTGIGEAGCCTECGRAT
TCACCTTTGCTGAGTATGAGATGTGA TEGTTCLGCCAGGL TCCAGGRAAGGLT CTAGAGLGOGTC TCAGC TATTAATCC
GCAGGGTACGCGTACATAL TACGLAGAC] CEGTGATGGGCCAGT TCACCATCT CCCGLGACAATTCCAAGAACACGCTG
TATCTGCARATGAACAGCLTGCETGLCGAGGATACCELGATATATTACTETGCGAAACTTCCETTTACTTTTGACGALT
GGGETCAGGGAACCCTGETCACCGTCTCEAGE ((SEQ 10 NO: 945)

BMS3h-56-31

GAGGTGCAGCTGTTGGASTCTGEGGGAGEL T TEGETACAGCCTGEGGEATCCCTGCATCTCTCCTATACAGCCTCCAGAT
TCALCTTTGCTGEGTATGAGATGTGGTGGTTCCGLCAGGL TCCAGGEAAGGET CTAGAGCEGG TCTCAGL TATTAATCE
GCAGGGTACGCATACATALTACGLAGACTCCG TEGATEEGCCGGTTCACCATCTCLCGLGACAATTCCAAGAACACGLTG
TATCTGCAAATEAACAGCCTGCGTGCCGAGGATACTGCGGTATATTACTGTGCGAPACTTCCGTTTATGTTTGALGACC
GEGGTCAGGEAACCCTGETCACCGTCTCGAGE (SEQ ID NO: 946)

BMS3h-56-32
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GAGGTGLAGCTGTTGGAGTC TREGGGAGEE TTEGTACAGL CTGEEGEGTCCCTGEATCTCTCCTGTGEAGCCTCCGRAT
TCACCTTTCEGGAT TATGAGATG TEGTGGETCCECCAGGE TCCAGGEAAGGETL TAGAGTAGE TLTCAGCTAT TAATCC
GCAGGGTACGCGTACATACTACGCAGACTCCATAATGEGCCGET TCACCATCTLCLGCGACAATTCCAAGAACACGLTG
TATCTGCABATGAACAGCC TGCGTGCCHAGGATACCGCGETATATTACTGT GCGAAALT TCCATTTACTTTTGACGACT
GOEGGTCAGGEAACCCTGETCACCETCTCGAGC (SEQ ID NO: 947)

BMS3h-56-33

GAGGTECAGCTGT TGGAGTCTEGGGGEAGGCTTAATACAGLCTGAGEGAETCCLTGEGTCTATCCTOTGCAGCCTCCGGAT
TCACCTTTCG6GATTATGAGAT GTGGTGEGTCLGCCAGEC TCCAGGGAAGEGTCTAGAGTGEGTC TCAGCTAT TAATCL
GCAGGGTACGCETACATACTACGCAGALTCCGTAATGGGCCGET TCACCATCTCCCGCGACAATTCCAAGARCACGCTG
TATCTGCABATGAACAGCCTGCETGCCGAGGATACTGLGGTATATTACTGTGCOAARCT TCCGTTTATGTTTGACGACC
BEGGTCAGGHAALCCTARGTCACCGTCTCGAGC (SEQ T NO: 948)

BMS3h-56-202

GAGGTGCAGL TGTTGGAGTC TGGGEGAGEC TTGGTACAGLC TGEEGEGTCCCTECGTCTCTCCTATECAGCCTCCOBAT
TCACCTTTCGGRATTATGAGATGTGGTGEGTCUGCCAGGUTCCAGGGAAGIGT CTAGAGCGGGTCTCAGETAT TAATCC
GCAGGGTACGCGTACATACTALGCAGAL TCCGTGAABGGLCOGT TCACCATCTCCCGLGACARTTCCAAGAACACGECTG.
TATCTGUAAATGAACAGCC TGCGTACCEAGGACACCGCGGTATATTACTGTGEGAAACT TCCGACCTACTTTTCCGALT
GGGETCAGGEAACCCTEBETCACCGTCTCGAGC (SEQ ID NO: 949)

BMS3h-56-203

GAGGTGCAGCTGTTGGAGTC TGOGGGAGELT TGE TACAGL L TEGEGAGTCCCTGUATCTCTLCTGTGCAGCCTLCGEAT
TCACCTTTCGGGATTATGAGATGTEGTGEGTCCECCAGGC TCCAGGGRAGGGTCTAGAGLEEGTCTCAGLTAT TAATCE
GCAGGGTACGCGTACATACTACGCAGACTCCGTGAAGEGCCGET TCACCATCTCCCGCGACAAT FLCAAGAACACGLTS
TATCTGCAAATGAACAGCCTGCGTGCCGAGGALALCECGETATATTACTGTGCGAAALTTCCETTITTCTTTGAGGAGT
GEEOTCAGGGAACCCTEGTCACCGTCTCEAGE ((SEQ I NO!Y 950)

BMS3h-56-204

GAGGTGCAGC TGT TAGAGTCTEGEGEAGGC T TEGTACAGLCTGGGEAGTCCCTGEGTCTCTCCTGTRCAGLCTLCOGAT
TCACCTTTCGGGATT ATGAGATGT GGTGGEETCLGCCAGGL TCCAGGGAAGGETCTAGAGLGEGT CTCAGCTATTAATCC
GCAGGGTACGLGTACATACTACGCAGACTCCGTGAAGGGLCGGT TCACCATCTCCCGCGACAATTCCAAGAACACECTE
TATCTGCAAATGAACAGCCTGCGTGCCGAGGAC ACCCEGETATATTACTGTGCEAARCT TCCEACGTACTTTAAGGACT
GEBGTCAGGRAATCCTEGTCACCGTCTCGAGE (SEQ ID NG: 951)

BMS3h-56-205

GAGGTGCAGCTGTTGGAGTC TGGGEGAGELT TGRTACAGCCTEGAGEGTCCETALGTCTCTCCTGTGCAGCETECGBAT
TCACCTTTCGGGATTATGAGATGT GGTGHGTCLGLCAGGCTCCAGGGAAGEETCTAGAGLGEETCTCAGCTATTAATCC
GCAGGETACGCGTACATACTACGCAGACTCCGTGAAGGGCCEET TCACCATCTCECGLGACART TCLAAGAACACGLTG:
TATCTGCAMATGAACAGCCTGLGTGCCOAGGACACCGLGGTATATTACTGTGCGAAACTTCCETTTTACTTTTCCGAGT
GGRGTCAGGGAACCCTGGTCACCGTCICGAGE (SEU ID NO: '952)

BMS3h-56-206

GAGGTGCAGCTGTTGEAGT CTGEGGEAGGE TTGE FACAGCC TEGGEGGTCCCTACATCTCTCCTGTGCAGLCTCCGEAT
TCACCTTTCGGGATTATGAGATGTGGTGRGT CCECCAGGETCLAGGGAAGGET CTAGAGCEGET CTCAGCTAT TAATCC
GCAGGGTACGCGTACATAC TACGCAGACTCCGTGAAGEGLCGET TCACCATCTCCCGCGACAATTCCAAGAACALGCTG
TATCTGCAAATGAACAGCCTGEGT GCCGAGGACACCGCGGTATATCACTGT GLGAAACTTCCGATETTCTTTGAGGACT
GGEGTCAGEGAACCCTEETACCGTCTCRAAT ((SEQ LD WO: 953)

BMS3h-56-207

GAGGTECAGC TG TGGAGT CTEEGGGAGGCT TGGYACAGLCTGELEGGTCCCTGCRTCTCTCETATRCAGULCTCCGEAT
TCACCTTTCGGGAT TATGAGATGTGETGEGT CLGECAGGETCCABGGAAGGETCTAGAGCGGETCTCAGCTAT TAATCC
GCAGGGTACGCGTACATACTACGCAGACTLCHTGAAGGGCCGET TCACCATLTCCCGLGACARTT CCAAGARCALGCTE
TATCTGCAMATGAACAGCCTGCGTGCCGAGGACACEGEGGTATATTACTGTECGAAACTTCCETTTCCGTT TICEGAGT
GGGGTCAGGGAACCCTGGTCACCGTCTCGAGC (SEQ ID NO: 954)

BMS3h-56-208

GAGGTGCAGLTGTTGGAGTCT TTGETACAGCCTGGEGGRTCCCTGLGTCTCTCCTGTGCAGCETCOGGAT
TCACCTTTCOGGAT TATGAGATGTGR T GAGTCCGLCAGGL TCCAGGEAAGEGTCTAGAGCGRGTCTCAGCTATTAATCL
GCAGGGTACGCGTACATACTACGCAGACTCCGTGAAGGGCCGET TCACCATCTCCCGCGACAATTCCAAGAACACGLTE
TATCTGCAAATGGACAGCCTGCGTGCCGAGGACACCEEEGTATATTACTG TGCGAAMCTTCCGTTTTACTTTTCCGAGT
GGGEGTCAGGGAACLCTGGTCACCGTCTCEAGC (SEQ ID NO: 955)

BMS3h-56-209

GAGGTGCAGCTGTTGGAGT CTGERGEAGGCTTGRTACAGCCTGEGREETCCCTGLGTCTCTCCTGTECAGCETCCGOAT
TEACCTT TCEEGAT TATGAGATETAATGAGTC CECEAGGC TCCAGGGAAGEATETAGAGCGGGTCTCAGCTATTAATCE.
GTACGETAACCTCACATACTACGCAGAL TCCGTGAAGGGC CGGTTCACCATCTCLEGLGACAATTCLAAGAACACGTLTE
TATCTGCAAATGAACAGCCTGUGTGECGAGGATACCGLGETATATTACTGTGLGARACTTCCGTTTACTTTTGAGGACT
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BMS3h-56-210

GAGBGTGCAGETGTTGGAGTC TRGEGEAGGETTGETACAGCCTGRGEHGTCCCTRLGTCTCTCCTGTRCAGECTCCGEAT
TCACCTTTCGGRAT TATGAGATG TEGTGEGTCCGECAGEE TCCAGRGAAGGGTLTAGAGLGGGTCTCAGCTAT TAATCE
GCCCGGTACCTTGACATACTACSCAGACTCCETEAAGRGCCEETTCACCATLTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGT CTGCG TGCCGAGGATACCGCGGTATAT TACT GTGCGABACT TCCET TTACTTTTGAGGACT
GGEGTCABGEANCCETERTCACCATCTCEAGE (SEQ LIy NO: 957)

BMS3h-56-211

GAGGTGCAGCTGTTGGAGTTT TTEGTACAGLCTGGGEEETCCCTGLGT CTCTCCTGTECAGECTLCGBAT
TCACCTTTCEOGAT TATGAGATGTGGTGEETCCGCCAGGL TCCAGGEAAGEGTCTAGAGLGEGTCTRAGCTAT TAATCC
GTEGEGETEGCTTGACATACTACGCAGACTCCGTGAAGGGLCGGT TCACCATCTCLCGLGACAATTECAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGEATACCGCGGTATATTACTGTGCGAAACT TCCGTTTACTTTTGAGGACT
GGEGTCAGGGAACCCTGGTCACCGTCTCGAGE (SEQ ID NO: 958)

BMS3h-56-212

GAGGETGLAGCTGT IGGASTCTGEGEEAGGCTTGGTACAGCCTEEGGEGTCCCTACGTCTCTCETGTGCAGCCTCCGRAT
TCACCTTTCGGEAT TATGAGATGTRGTGEETCCACCAGRCTCCAGGGANGEGTCTAGAGCAGGETC TCAGCTATTAATCL
GATGGGTGGGTTCACATACTATGLAGAL TCLGTCAAGGGTCGGT TCACCATCTCLCGCGALAATTCCAAGAALCACGLTE
TATCTGCAAATGAACAGCCTGLGTGCCGAGGATACCGCGGTATATTACTGTGCGAAACTTCCGTT TACTTTTGAGEACT
GGGGTCAGEGAACCCTGETCACCGTCTCEAGC (SEQ ID NO: 959)

BMS3h-56-213

GAGGTGCAGC TGTTGGAGTCTGGEGEAGELTTGETACAGCL [GGEEGATCCETGCATCTCTCCTGTGCAGCLICCGBAT
TCACCTTTCGGGATTATGAGAT GTEETEEATCCGCCAGGL TCCAGGRAAGGGTCTAGAGCGEGTCTCAGLTATTAATCC
GTGGGGTTCGCACACATACTACGCAGACTCCGTGAAGGGLCOGTTEACCATCTCCCECGACAATTCCAAGAALALGLTG
TATCTGCAAATGAACAGCCTGLGT GLLGAGGATACLGCOLTATATTACTGTGCGARACT TCCG ITTACTTTTGAGGALT
GOEGTCAGGGAACCCTEGTCACCGTCTCGAGE (SEQ ID NO: 968)

BMS3h-56-214

GAGGTGCAGL TGTTGGAGTCTGEOGGAGGCTTGE TACAGCCTGGGEEGTLCCTCCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTCGGEAT TATGAGATGTEGTGGRTCLECCAGGL TCCAGGEAAGGETCTAGAGL GGG TCTCAGCTATTAATLC
GTCCGGTAGGCTEACATACTACGCAGACTCCGTGAAGGGLLGGTTCACCATCTCCCGLGACAATTCCAAGAACACGLTE
TATCTGCAAATGAACAGCCTGCETGLCGAGGATACCGCGRTATATTACTGTGCGARACTTCCGTTTACT TTTGACGACC
GEGGTEAGGGAACCCTGATCACCRTCTCGAGC (SEQ ID NO: 961)

BMS3h-56-215

GAGGTGCAGCTGT TGOAGTL TOGEGEAGECT TGGTACAGLC TGEGEGGT CLCTGCATCTCTCETGTGCAGCC TCLGGAT
TCACCTTTLGGEATTATGAGATGTOGTUGGTCCECCAGGE TC CAGGGAAGGET CTAGAGL GGG TCTCAGCTATTAATCL
GCACGAT TCETTGACATACTACGCAGACTCCGTEAAGEGCCGGT TCACCATC TCCCRCBACAAT TECAAGAACALGCTG
TATCTGCAMATGAACAGCE TGCETGCLGAGGATACCGEGGTATATTACTATGCGAAACTTCCGTTTACT TTTGACGALT
GGEGGTCAGGGAACCCTGGTCACCGTCTEGAGE (SEQ ID NO: 962)

BMS3h-56-216

GAGGTGCAGCTETTGGAGTCTGEGEGAGEL TTEETACAGCCTGAEGAGTCCLTECGTCTCTCCTATGEAGCCTCCGGAT
TCACCTITCEGEATTATCGAGAT G TGETGEATCCGCCAGRCTCCAGGEAAGGETL TAGAGCAGE TCTCAGCTATTAATCL
GECCGGTCGOTTGACATACTACACAGACTCCGTGAAGEGCCGET TCACCATCTCCCRCAACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCL TGCETGLCGAGGATACCGLGETATATTACTGTGCGAAACTTCCGTTTACTTTTGAGEACT
GEGGTCAGGGAACCCTGGTCACCGTCTCGAGE (SEQ ID NO: 983)

BMS3h-56-217

GAGGTECAGC TGTTGGAGTC TGEGGGAGGL TTEGTACAGLCTRGOGLGTCCCTGCG TCTCTCCTGTECAGCCTCOBGAT
TCACCTTTCGGGAT TATGAGATG TGGTEGG TCLGCCAGGE TCCAGGGAAGGGTCTAGAGC GGG TC TCAGCTATTAATEC
GTGGGGTAGE TTGACATACTACGCAGACTCCETGAAGGGLCGET TCALCATL TCCLBCEACAATTCCAAGAALALGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTAETGCGAAACTTCCETTTALTT TTGAGGALT
GEGETCAGGGAACCETGGTCACCGTCTCGAGL (SEQ ID NO: 964)

BMS3h-56-218

GAGGTGCAGCTGT TGEAGTC TEGEGCAGECT TGGTACAGCC T6GGGAGTECC TALGTCTCTCCTGTGLAGCCTCLGEAT
TCACCTTTCCCGACTACGAGATGTGETGGGTCCGCCAGGE TCCAGGHAAGGGTCTAGALCAGGTCTCAGCTATTAATCE
GCAGGGTACGCGTACATAC TACGCAGACTLCGTGAAGGGCLGET TCACCATCTCCCOCEACAATTCCAAGAACACGCTE
TATCTGCAAATGARCAGCCTGCATGLCGAGGATACCGUGGTATATCACTATGCGAAACTTCCGTTTACTTTTGACGACT
GGGGTCAGEGAACCCTGETCACCETCTCGAGC (SEQ 1D NO: 965)

BMS3h-56-219




DK/EP 2699601 T3

Human Anti-CD40 Variable Domain Encoding Nucleotide Sequences

GAGGTGCAGCTGTTGGAGTCTEGGOGAGECTTGGETACAGLCTGEGEGETCCCTGCGTCTCTCCTATGLAGACTCCGEAT
TCACCTTTCCRCECATGAAGATGTGETGEGTCLGLCAGGLTCCAGEGAASGGTCTAGAGCEGATLTCAGETATTAATCC
GCAGGGTACGEGTACATACTACGCAGACTCCATGAAGGGCCGRTTCACCATCTCCCGCGACAATTCCAAGARCACGCTG
TATCTGCAAATGAACAGCLTGCGTGLCGAGGATACCGCGGTATAT TACTETGLEAAACT TCCGTTTACTT TTGAGGACT
GGGGETCAGGGAMCCCTGGTCACCGTCTCGAGE (SEQ ID NO: 966)

BMS3h-56-220

GAGGTGCAGCTGTTAGAGTC TGGGEEAGGLTTGE TACAGCCTOOBGEATCCCTGURTCTCTCL TRTGCAGCCTCCEGAT
TCACCTTTCGGGAT TATGAGATGTGGTGEGTCCGCCAGGCTCCAGEGAAGGETC TAGAGLGGG ICTCAGCTAT TAATCC
GTACGGTGEGLTGACATACTACGCAGAC TCUGTGAAGEGCCEGTTCACCATCTCCCGUGACAAT TCCAAGAACALGL TG
TATCTGCAMTGAACAGLCTGCG TGECGAGGATACCGLGRTATATTACTGTGCGAAACTTCLGT TTACTTTTGACGACT
GGOHTCAGGGAALCCTGGTCACCETCTCGAGE {SEQ ID NO: 967)

BMS3h-56-221

GAGGTGCAGCTGTTGGAGTCT TTGGTACAGCCTEGOGGETCCCTGEGTCTCTCCTGTOCAGCCTCCGEAT
TCACCTTTCGGEATTATGAGATGTAETEGETCCELEAGEC TCLAGGLAAGGETL TAGAGCGGETCTEAGLTATTAATLL
GTGGOGTAACCACACATACTACGCAGAL TCCRTGAAGGECCGET TCACCATC TCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGECGAGGATACCGCGGTATAT TACTGTGUGAAACTTCCGTTTACTTITTGAGGACT
GEGGTCAGEGAACCCTGRTCACCGTCTCGAGE (SEQ ID NO: 968)

BMS3h-56-222

GAGETGUAGCTGTTGGAG TCTGOGEGAGHCTT GG TACAGCCTGEGGEGTCCCTGCGTCTCTCCTATAUAGCCTCLGEAT
TCACCTTTCGEGATTATGAGATG T GETGEETCCGECAGGL TCCAGEGAAGGGTCTAGAGCGGG TCTCAGC TATTAATCL
GCACGETGGCTACAUATAL TACGCAGAC TCCETGAAGGGCCGET TCACCATLTCCCGCGATART TCCAAGAACACGLTE
TATCTGCAAATGAACAGCL TGCE TGCCEAGGATACCGEGGTATATTACTGT.GEGAAACTTCCGTTTACTTTTGAGGACT
GGEETCAGGGAACCCTAGTCACCGTICTEGAGE {SEQ ID NO: 969)

BMS3h-56-223

GAGGTGCAGCTGTTGGAGTC TEGGEGARGETTGETACAGCCTGEEGEATCCCTRLGTCTCTCLTETGCABCCTCCGGAT
TCACCTTTCGEGAT TATGAGATGTGET GGG TCCGLCAGGLTCCAGEEAGEGGETCTAGAGLGGGETCTCAGCTATTAATCL
GECCBGTATGETCACATACTACGCAGAC TCCGTGAAGGGLCGGT TCACCATCTCCCBCGACRATTCCAAGAATACGETG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCECGGTATATTALTGTGLGAAACT TCCGTTTACTTTTGACGACT
GRGETCAGGGAACCCTGGTCACCGTCTCGAGE (SEQ IR NO: 978)

BMS3h-56-224

GAGGTGCAGCTGT TGGAGT CTEGEEBAGGCTTGGTACAGCCTEGOGAATCCCTELGTLTCTCC TATGEAGCE T CCGGAT
TCACETTTCGGEATTATGAGATG TGETAGETCCGCCAGGLTCCAGGUAAGGGTCT AGAGCGGG TUTCAGC AT TAATCC
GTGEGGTCAGT TGACATAC TACGCAGAL TCCGETGAAGEECLEGT TCACCATCTCCCGCGACAATTCCAAGARCACGLTS
TATCTGCAAAT GAACAGCCTGCGTGCCGAGGATACCGLGGTATATTACTGTGCGAAACT TCCGTTTACTTTTGAGGACT
GEGETCAGGGAACCCTGE ICACCGTCTCGAGC (SEQ ID NO: 971)

BMS3h-56-225

GAGGTGCAGCTGTTGGRAGTC T6GEAGAGGLTTGGTACAGCCTGGRERGTCCCTGLGTCTCTCCTGTGEAGCCTCLGRAT
TCACCTTTCGGGEAT TATGAGATGTEETGGETCCGCCAGGLTCCAGGEAAGGAT CTAGAGCGGGTCTCAGLTATTAATCE
GTGGEGTERCTACACATAC TACGCAGAC TCCETAAAGGECCGAT TCACCATCTCCCGCGATAATTCCAAGAACACGCTE
TATCTGCAAATGAACAGCCTGCG TGLCGARGATACCGEGETATATTACTGTGCGAAALTTCCETTTACTTTTGACGAET
GOGATCAGGGAACCCTGETCACCETCTCUAGE (SEQ ID NO: 972)

BMS3h-56-226

GAGGTGEAGLTETTGGAG TCTGEE6GAGGECT TG TACAGCCTGEGEEGT CCCTGCATCTCTCC TATECAGECTCCEGAT
TCACCTTICGOGAT TATGAGATGTGOTOGETCCGCCAGEC TCCAGGRAAGEGTCT AGAGLGEG TCTCAGE TATTAATCE
GTCGGGTGEGCTEACATACTACGLAGACTCCGTGAAGGGLCEGTTCACCATCTCCOGCGALAAT TCCAAGAALACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACLGEGGTATATTACTGTGLGAAACT TCCG T T TACT FTTGAGGALT
GEGGTCAGEGARCCCTEGTCACCGTCTCGAGE (SEQ ID NO: 973)

BMS3h-56-227

GAGGTGCAGCTGTTGGAGTCTGEGEBAGECT TGATACAGCLTGEEEEATCCCTECETCTCTCCTHTECAGCCTCCGEAT
TCACCTTTCGGRAT TATGAGATE TEATGGATCCGCCAGGCTCCAGGGAAGGG TCTAGAGCGRGTL TCAGCTAT TAATEC
GTCGGGTGGGET TGACATACTACGCAGACTCCGTGAAGGGCCOGTTCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGLAAATGAACAGCCTGLGTGCCGAGGATACCOCEGTATATTACTGTGCGAAACTTECG TT TACTTTTGALGACT
GGEGTCAGAGAACCCTGATEACCATCTCGAGE (SEQ. ID KO: 574)

BMS3h-56-228

GAGOTELAGCTGTTGGAG TC TEBEGEAGECT TGETACAGCCTOGGGEETCCETGLGTCTCICCTATGCAGCC TCCBEAT
TCACCTTTCGGGAT TATGAGA TG TGGTGGGTCCECCACGL TCCAGGGARGGGT CTAGAGCGEGTCTCABLTAT TAATCL

T TR F T AL AT AT A B AE A TEC TR A I CE T D - KRR rrp OO OA TR LR PA N KOE T
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BITHRIS AT CHOR T RS TATETAIKE TCTaT TGV T URT AT TS TR AT T U AR AT AT U T
TATCTGCAAATGAACAGC CTGLGTGLUGAGGATAC CGCEETATAT TACTGTGCGARACT TCCGTTTACT TTTGAGGACT
GGGGTCAGGGAACCLTGETCACCETCTCOAGE (SEQ I0 NO: 975)

BMS3h-56-229

GAGHTGLAGCTGT TGGAGTCTGGEGEAGGCT TGETACAGLLT GGGEEG TCLCTGCGTC TCTCCTATGLAGCCTCCGGAT
TCACCTTTEGGGATTATGAGATGTGE TEEGTCCGCCAGGCTCCAGGRARGOGT CTAGAGLLEG TCICAGETATTAATCC
GTACGGTTCGTTGACATACTALGCAGACTCCGTGAAGRRCCGET TCACLATCTCCCGCEACAA TTCCAAGAACACGLTG
TATCTGCAAATGAACAGCC TGCGTGCCOAGGATACCGCGGTATATTACTGTGCGAAACT TCLG TTTACT TTTGACGACT
GGGETCAGGEAACCCTGGTCACCETCTCGAGE (SEQ ID NO: 976}

BMS3h-56-230

GAGGTGCAGC TET TGGAGT CTGEAGEAGGCTTGETACAGCCT GEGAEATCCLTGCGTC TCTCCTETGCAGCCTCCGGAT
TCACCTTTCGGGATTATGAGATGTGG TGGGTCCGCCAGGCTC CAGGGAAGGGTCTAGAGC GGG TCTCAGCTATTAATLC
GTGGAGTGECTACACATACTACGLAGACTCLGTGAAGGGCCEGTTCACCATC TCCCGCGALAAT TCCAAGAACACGCTG
TATCTGCAAA TGAACAGCCTGCGTGCCGAGGATACCECGGTATATTAC TG TGCGAAACTTCCOTTTACT TTTGAGGALT
GEGGTCAGGGAACCETGRTCACCETCTEGAGE (SEQ ID NO: 977)

BMS3h-56-231

GAGGTGCAGCTGTTGGAGTE TGGGGEAGRCTTGGTACAGCCTGEGAEETCCCTGLGTCTCTCLTGTGCAGCET CCGGAT
TCACCTTTCOGGAT TATGAGATG TGETGEA TCCOCCAGECTCCAGGGAAGGGT CTAGAGI GGG TCTCAGCTAT TAATCC
GCAGGGTGGECTCACATALTACGCAGAL TCCETEAAGGGCCGATTCACCATC TCCLGCGACART TCLAAGAACACHLTG
TATCTGCARATGAACAGCCTGCGTGECRAGGATACCGCGGTATATTAC TG TGCGAAACTTCCATTTACT TTTGAGGACT
GGEGGTCAGEGAACCCTGETCACCETCTCRAGC (SEQ 1D NO: 978)

BMS3h-56-232

GAGGTGUAGCTGTTGEAGTLT TTGGTACAGCCTGEGGEGTCCETOLGTCTCTCCTGTGCAGCCTCCGEAT
TEACCTTTCGGGATTATAAGA TG TGGTGEGTCCGECAGGCTCCAGGGAAGGGTC TAGAGC GGG TCTCAGLTATTAATCE
GTEGGGTTCCCACACATACTACGLAGACTCCGTGAAGEGLCGGTTCACCATCTCCCECGACAATTCCAAGAACACGCTG.
TATCTGCAAA TGAACAGCC TECETGLLBAGGATACCGCEGTATATTACTGTGCGAMACTTCCATTTACT TTTGACGACT
GGGGTCAGGEARCCCTRGTCACCETETCEAGE (SEQ ID NO: 979}

BMS3h-56-233

GAGGTHCAGCTGT TRGAGTCTGGGGGAGGET TGG TACARCCTGGEGEE ) CCCTGLEI CTCTCCTETGLAGCCTCOGEAT
TCACCTTTCGGGATTATGAGATGTGGTGEETCCGCLAGGCTCCAGGGAAGEGTCTAGAGLGEGTC TCAGLTATTAATEC
GTGEEGTACCTTGACATACTACGCAGACTCCGTGAAGEGLCEGT TCACCATCTCCOGUGACAAT TCCAGEAACACGLTE
TATCTGCAAATGAACAGCCTGLGTGCLGAGGATACCGLGATATATTACTGTGCGARACTTCCGTTTACTTTTGACGACT
GGEEETCAGGEAACCCTGGTCACCGTCTLGAGC (SEQ ID NO: 989)

BMS3h-56-234

GAGGTGCAGCTGTTGEAGT CTEGGAGAGGCTTGATACAGCCTGORGEGTCCLTGLGTCTCTCCTGTGCAGLCTCCGGAT
TCACCTTTCAGGATTATGAGATGT GG TGGGTCCGCCAGEC TCCAGGRAAGGGTCTAGAGCGGETCTCAGCTATTAATLG
GAACGGTCGGCTRACATACTACGCAGACTCCGTGAAGGECCGET TCACCATETCCCGCEACAATTCCARGAACACGLTE
TATCTGCAAATGAACAGCCTGCGTGCLGAGGATACCGCGGTATATTACTGT GCGAAACTTCCGTTTACTTTTGCGGACT
GGGGTCAGGGAACCCTGAET CACCETCTCGAGE (SEQ 1D NQ: 981)

BMS3h-56-235

GAGGTGCAGCTETTGGAGTCTGGEE0AGECTTGGTACAGCCT TCCOTGCGTCTCTCCTGTGLAGCETCCGRAT
TCACCTTTCGEGAT TATGAGATGTGGE TGEGTCLGECAGGLTCCAGGEARGGGTCTAGAGCEGG TCTCAGCTATTARTCE
GTEGEGTCAGCTGACATACTACGCAGACTCCGTGAAGGGCCGETTCAUCATLTCLCGLEACAATTCCAAGAACACGLIG
TATCTGCAAATGAACAGCCTGLGTGL CGAGGATACCGCGGTATATTACTGTGCBAAACTTCCETTTACT I'TTGACGACT
GEGATCAGGGAACCCTGGTCACCATCTCGAGE: (SEQ TD NO: 987)

BMS3h-56-236

GAGGETGCAGCTGET TGGAGTC TGEGGGAGGLT TGG TACAGCCTGGEGGGT CCCTRCATCTCTCCTETGCAGCCTLCEGAT
TCACCTTTCGGGATTATGAGATGTGETGGGTCCGLCAGGC TCCAGGERAAGGGTCTAGAGEGEGTCTCAGCTATTAATCC
GCACGGTGGCLTCACATACTACGEAGAC TCCGTGAAGGECCGRTTLACCATCTCCCECGACAAT TCCAAGRACACGCTE
TATCTGCAMATGAACAGECTGCG TGLEGAGGATACCECGATATAT TACTGTGCGAAACTTCCGTTTACTTTTGACGALT
GGGGETCAGGGAACCCTAGTCACCGTCTCGAGE (SEQ ID NO: 933)

BM53h-56-237

GAGGTGCAGCTGTTGGAGT CTGEGEGAGGCTTGETACAGLUTGGGGAGTLCCTGCATCTCTCCTGTGCAGLCTCCGGAT
TCACCTTTCGGGATTATGAGAT GTEGTEGETCCACEAGEL TCCAGGEAAGGATCTEGAGLEGG TLTCAGCTATTAATCE
GGCGGGTATGTTGACATACTACGCAGACTECGTGAAGGECCGET TCACCATCTCCCGLGACAATTCCAAGAALACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGEATACCECGGTATAT TACTGTGCGAAACT TCCGTTTACTTTTGACGACT
GGOGTCAGGGABCCCTGETCACCGTLTCGAGC (SEQ 1D NO: 984)
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BMS3h-56-238

GAGGTGCAGCTGTTGGAGTCTGGGAGAGEC TTEGTACAGLCT GEAGAGT CCCTGLGTCTCTCCTGTGUAGCCTECGEAT
TCACCTTTCEGGATTATGAGAT GTGGTAGGTCCGCLAGGC TCCAGGEAAGRG TCTAGAGLGGGTCTCAGCTATTAATCC
GUACGETACCTTGACATALTACGCAGACTCCGTGAAGGECCAETTCACCATCTCCLGCGACAATTCCAAGAACACGLTE
TATCTGCAAATGAACAGCC TGCETGLCGAGGATACCGLGGTATATTACT GTGCEAAALT TCCGTTTACTTTTGAGGACT
GGGETCAGEGAACCETGETCACCGTCTCBAGL (SEQ ID HO: 985)

BMS3h-56-239

GAGGTGCAGCTATTGGAGT CTGAGGEAGEL TTGGTACAGECTGEEEGATCLLTGCGTCTCTCCTATGLAGCCTCCGEAT
TEALCTTTCGGGATTATGAGAT GTEETGEGTCCGECAGGLTCL, ABGEGTCT AGAGUGGGTCTCAGETATTAATCL
GTGGGGTTCGT TGACATACTACGCAGACTCCGTGAAGGELCGGTTCACCATCTCCCACGACAAT TCCABGAACACGLTS
TATCTGCAAATGAACAGCCTGCGTGLCGAGGATACCGLEGTATATTACTGTGCGAAACTTCCGTTTACTTTTGACGACT
GGGRTCAGGGAACCCTGOTCACCGTCTCGAGL (SEQ ID NO: 288}

BMS3h-56-240

GAGGTGCAGCTG T TEGAGTCTGEGGEAGGCT TG TACAGCCTGEGRGGT CCCTGCETCTC TCLTETGCAGCCTCCGGAT
TCACCTTTCGEGATTATGAGATGTGGTGCETCCGCCAGRETCCAGGBAAGGGTCTAGAGCGGGTCTCACCTATTAATCL
GTACGGTGGCCTGACATACTACGCAGACTCCATGARGGGLOGETTCACCATCTCCCGCGACAAT TCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGRTATAT TACTGTGCGARACT TCCGTTTACT TTTGAGGACT
GGEGTCAGGGAACCCTAOTCACCETETCEAGE (SEQ LD NOs 987)

BMS3h-56-241

GAGGTGCAGCTGT TEGAGTCTEGGGOAGEC TTGGTACAGCCTGEGEGETCCCTALGTCTCTCCTATGCAGCCTCCGEAT
TCACCTTTCGGGATTACGAGATATGOT GGG TCCGCCAGGE TCCAGEGAAGGETLTAGAGCGEGTCTCAGCTATTAATLEC
GECCGGTTTCTTEACATAC TACGCAGACTCCATEAAGGGCLGETTCACCATCTLCIGLGACAATTCCAAGAACACGCTG
TATCTGEAARTGARCAGCCTGLGTGCCGAGGATACEGEGGTATAT TACTGTGCGAAACTTCLGTTTACTITTGAGGACT
GGEGGTCAGBGAACCCTGRTCACCGTCTCGAGC (SEQ 1D NO: 988)

BMS3h-56-242

GAGGTGLAGCTGT TRGAGTCTGEGGAAGEL TTGETACGGCCTRGEAEGTCCLTGLGTC FCI CCTETELAGCCTCCRGAT
TCACCTTTCGGGATTATGEAGATETEGTGEGTCCGCCAGGCTE CAGGEAAGES I'CT GBAGLGEG TCTCAGC TATTAATCE
GTACGGTGECCTGACATACTACECAGACTCCGTGAAGGGICGGT TCACCATCT.CCCGLGACAATTCCAAGAACACGLTE
TATCTGCAAATGAACAGCLTGLETGCCGAGGATACCGLGGTATATTACTGTGLGAAACT TCCGTTTACTTTTGAGGALT
GGEETCAGGEAACCCTAGTCACCGTCTCGAGE (SEQ 1D NO: 988)

BMS3h-56-243

GAGETGCAGCTGT TGGAGTCTGEGGEARGL TTGGTACAGCCTAGGGEGTCCCTECGTCTCTCCTETECAGLCTECGEAT
TCACCTTTCGGGAT TATGAGATGTGETGGETCCGCCAGGCT CCAGGGAAGGAT L TAGAGE GGG TCTCAGCTATTAATLC
GTGGGGTGEGT TCACATACTACGCAGAL FCLGTGAAGEGLCEGTFCACCATCTCCCGCGACAATTCCAAGAACACHCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGLGGTATATTACTGTGCGAAACT TCLGTTTACTTTTGAGGALT
GGGGTCAGGBAACCCTEGTCACCGTCTUGAGE (SEQ D NU: 996)

BMS3h-56-244

GAGETGCAGC TGTTEGAGTCTGGGEEAGRC TTGE TACAGCCTGRGEGE TECCTGEGTCTCTCCTGTGCAGCCTCEGEAT
TCACCTTTCGGGAT TATGAGATGTGGET GGG TCCGLLAGELT CLABGGAAGGGETL TAGAGCGGGTCTCAGLTATTAATCC
GTGEGGTGEGT TEACATAC TACGCAGAC TCCGTGAAGGHCCGARTTCACCATC TCCCGCGACAAT TCCARGAACACGCTG
TATCTGCAAATGAACAGCCTGEGTGCCGAGGATACCGCGETATAT TACTGTGCGAAACTTCCAT TTACTTTTGACGACT
GGEEETCAGEGAACCCTRGTCACCETCTCGAGC {SEQ ID NGt 951)

BMS3h-56-245

GAGGTGCAGCTGTTGGAGTCTGGGGEAGECT TEGTACAGLCTGEGEGH | LLC1GCETCICTCLTGTGCAGCCTCCGBAT
TCACCTTTCGEGAT TATGAGATGTGGT GGG TCCGCCAGGL TCCAGEGARGGE | CTABAGCGEGTCTCAGCTATTAATCL
GTACGGTEEGE TGACATACTACGCAGACTCCETGAAGGGCLGE T TCACCAITTCCCGLGACAATTCLAAGAACACGLTE
TATCTGCAAATGGACAGCC TELGTECCGAGGATACCGUGE TATAT IACI GIGCEAAACTTCEATTTACT TTTGAGGALT
GGGGTCAGGGAALCCTGRTCACCATCTCGAGE (SEQ ID NO: 992}

BMS3h-56-246

BAGGTGCAGCTGTTGGAGTCTGGEEGAGGL TTGE TACAGCCTEGGGEGT CLCTGLATCTCTCCTGTECAGCCTUCGEAT
TCACCTTTCRGGATTATGAGATGTGETGEGTELECCAGHLTCCAGGEAAGGGTC TAGAGCGEGTCTCAGCTAT TAATCC
GTGGLGTACGTTGACATACTACGLAGAL TCLGTGAAGEGLCGGTTCACCATCTCCCGCGACAAT TCCAAGAACACGLTG
TATCTGCAAATGAACAGC CTGCGTGECGAGGATACCGCGGTATATTACT GTGCGAAACTTCCET TTACTTT TGAGGACT
GEEGTCAGGGAALCCTGGTCACCETCTCGAGE (SEQ 1IN NO: 993}

BMS3h-56-247

AT R PT ATTRERAT ) TYRETAR ARET T TR TOTEC TETGRAGI T TR CEEAT.
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GAUSTOUATS TR T ORIAY T 1P TR RO ORI AT C L TR T TS 1O IRRTOS LRI
TCACCTTTCGGGAT TATGAGATGTGGTGEATCCRLCAGGL TCCAGEGAAGGGTCTAGAGCGGLTLT CAGCTAT TAATCC
GTGEGATGEGCTACACATAC TACGCAGACTCCGTGAAGEGCLGETTCACCATLTCCCGLGACAATTLLAAGARCACGCTG
TATCTGCAAATGAACAGCCTGEGTGC CGAGGATACCECGETATATTACTGTGCGAAACT TLCETTTALYTT TGAGGALT
GEGGTCGGEGAACCCTRETCACCATETCGAGC (SEQ .ID NO: 9947

BMS3h-56-248

GAGGTGCAGCTGT TEGAGT CTGGGGGAGGCT TGG TACAGCCTGEGEGET CCCTGCATCTCTCCTGTGCAGCCTLCGEAT
TCACCTTTCGGGATTATGAGATGTGH TGGGET CEGCCAGEC TELAGGGAAGGGTCTAGAGCEGETCTCAGCTAT TAATLE
GTACGGTAACCTGACATACTACGCAGACTCCETEAAGGGCLGETTCACCATCTCCCGCGACAAT TCCAAGAACACGLTE
TATCTGCAAATGAACAGCCTGCGTGLLGAGGATACCGLGETATAT TACTGTGCGAAACTTCCET TTACTTTTGACGACT
GHGETCAGGGAACCCTGGTCACCATCTCGAGE (SEQ 1D NO: 995)

BMS3h-56-249

GAGETGCAGCTOT TGGAGTCTGREOGAGGLT TG TACAGCC TGEAGGGT CCLTACATCTCTCCTGTGCAGLCTCCAEAT
TCACCTTTCGRGAT TATGAGATOTGETGGETCCGCCAGGLTCLAGERAAGGGT C TAGAGLGGETCTCAGCTATTAATCC
GCACGGTEEOTTCACATACTACGEAGACTCCGT GAAGGGCCEGTTCACCATLTCCCGLGACAAT TCCARGAACALGLTE
TATCTGCAAAT GAACAGCC TGO TECCGAGGAT ACCGCGETATATTACTGTGCGARACT TCLET I TACTTTTGAGGACT
GEEETCAGGGAACCCTGGTCACCETCTCGAGE (SEQ ID NOY 996)

BMS3h-56-250

GAGGTGLAGCTGT TGGAGTCTGEGEEAGELTTGE TACAGCUTGGEGAGETCCCTGCETCTC TECTGTECAGCCTC CEGAT
TCACCTTTCGGGATTATGAGATETGE TGGETCCGLCAGGCTEL TCTAGAGEGEETCTCAGCTATTAATCC
GGCCGGTTTCTACACATACTACGCAGACTCCGTGAAGBGCCGGTTCACCATLT CCCGCGACAAT TCCAAGAACALGLTS
TATCTGCAAATGAACAGCCTGCGTAC LGAGGATACCGCGETATATTACTATGCGAANCT TCCGTTTACTTTTGALGACT
GEGGETCAGGEALCTETGATCACCGTCTCGAGE (SEQ ID NO: 997)

BMS3h-56-251

GAGGTECAGCTGTTGRAGTL TS TTGGTACAGCC TCCCTGCGTCTCTCCTGTRLAGCCTCLGGAT
TCACETTTCGGRATTATGAGATGTGGTGEGTLCECCAGRCTCEAGGS) TCTAGAGLGEGTCTCAGCTATTAATCG
GGEGGETEGCCTCACATACTACECAGALTCEGTEAAGGGCCGETTCACCATCTCCCGLGACAATTCLARGARCACELTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCAAARCTTCCOTTTACTT TTGACGALT
GAGETCAGGGAACCCTGETCACCETCTCGAGE {SEQ ID NO: 998)

BMS3h-56-252

GAGGTGCAGCTGT TGGAGTCTGEGGEGAGGC T TGETACAGLCTGGGGEETCCCTGCATCTCTCCTATGCAGCCTCCGGAT
TCGCCTTTCGGGAT TATGAGATGTGATG GG TCCALCAGGLTCCAGGGAAGGGT CTAGAGCEGGTCTCAGCTAT TAATCC
GCACGGTTCCCTCACATACTACGCAGAC TCCGTGAAGGGCCEGTTCACCATETCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGLCTGCETGCCOAGGATACCGLGGTATAT TACTGTGLEAAACTTCCGTTTACTTTTGAGGACT
GGGRTCAGEGAACCLTGGTCACLGTCTCGAGE (SEQ TD NO: 999)

BMS3h-56-253

GAGGTGCAGC TGTTGGAGTCTGRGEGAGGC TTGETACAGLD TECCTGCRTCTCTCCTGTGCAGCCTCORGAT
TCACCTTTCGTGATTATGAGATGTGGTEEGTCCGCCAGGLTCCAGEGAAGGGT CTAGAGLGGGTCTCAGCTATTAATCC
GGLCGGTGEGTACACATACTACGCAGAL [CCGTGAAGGGLLEGTT CACCATCTCCCGCGACAATTCCAAGAACALGLTG
TATCTGLAAATGAACAGLCTGCGTGLCGAGGATACCGCGGTATAT CACTET GCGAAACTTECGTTTACTITTGAGGACT
GGGGTCAGGGAACCCTGGTCACCGTETCGAGE (SEQ ID NO: 186@)

BMS3h-56-254

GAGGTGCAGCTGT TGGAGTCTGEGEGAGEE TTGGTACAGLCTGEGEGETCCETGCETCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTCGEGAT TATGAGATGTGE TEEETCLCGCCAGGLTCCAGGGAAGGGT CTAGAGCGEGTCTCAGCTATTAATLC
GCAGGGTACGCGTACATACTACGCAGACTCECAT GAAGGGCCGGTTCACCATC TCCCGCRACAATTOLAAGAACACECTG
TATCTGCAAATGAACAGCCTECG TOLCGAGGACACCGLGETATATTACTGTGCGARACT TCCATTTTGGTTTACGGAGT
GEGGTCAGGGAACCCTGOTCACCGTCTCEAGC (SEQ ID NO: 1001)

BMS3h-56-255

GAGGTGCAGCTGTTGGAGTC GGCTTEETACAGCCTGEEEEGT CCLTACETCTCTCCTGTGCAGCCTCTGGAT
TCACCTTTLGGGAT TATGAGATGTGETGGET CLGLCAGGL TUCAGEGAAGGGT CTAGAGCEGE TCTCAGLTATTAATCL
GECAGGGTACGCGTACATACTACGLAGACTCCOTGAAGGGLCGGTTCACCATCTCCCGCGACAAT TCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGETATATTACTGTGCGAAACTTCLGTTCATGTTTTLCGACC
GEEGTCAGGGAALCCTGGTCACCETCTCGAGE (SEQ ID NO: 1902)

BMS3h-56-256

GAGGTGCABETGT TGGAGTCTGGEGEAGETT TGG TACAGCLTGOGGEETCLCTECETCTCTEC TATGCAGCE T CCAGAT
TCACCTTTCGBGATTATGAGATG TEGTGEATCCGLCAGECTCCAGGGARGGGTC TAGAGCGEGTLTCAGCTATTAATCC
GLAGGGTACGCGTACATACTACGLAGACTCLGT GAAGEGLCGGT TCACCATCTCCCGLGACAAT TCCAAGAACACGCTG
TATCTGUAAATGAACAGCCTGCGTGCLGAGGACACCGUGETATATTACTGTGLGAAACTTCCETTTTTGTTTCAGGAGT
GGEETCAGRGAACCCTAATCACCGTCTCEAGE (SEQ IR NO: 16@3)
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BMS3h-56-257

GAGETGCAGC TGTTGGAGT C TGGGEGAGGC T TG TACAGLCTGEGEEETCCCTGLGTCTCTCCTGTGCAGCCTCEGRAT
TCACCTTTCGGGAT TATGAGATGTGA TGAGTCCECCAGHC TC CAGGGAAGGET CTAGAGEGGE TCTCAGC TATTAATCE
GEAGEGTACGCGTACATACTACGCAGACTCUGTGAAGGHCCGGT TCACCATCTCCCGCGACAA T TCCAAGAACALGLTG
TATCTGCAAATGAACAGLCTGLGTGCCRAGGALACCGCEGTATATTACTGTGCGAAACTTCCEACGCGET TTGAGGACT
GGEGTCAGGGAACCCTGLTCACCGTCTCOAGE (SEQ IR NO: 1864)

BMS3h-56-258

GAGETGCAGCTGTTGGAGTC TGGGGEAGGL TTEGTACAGCE TGAGAGETCCCTGCGRCTCTCC TG TGCAGCE TCCGGAT
TCACCTTTCEGGAT TATGAGATETGGTGEE TCCACLAGGLTCCAGGEAAGEET CTAGAGCGEGTUTCAGCTATTAATCC
GCAGGGTACGCGTACATACTACGCAGACTCCGTBAAGGGELGET T CACCATCTCCOGLGACAAT TCCAAGAACALGLTE
TATCTGCARATGAACAGCCTGLGTGCCOAGGACACCGCGGTATATTACTGTGCGAAACTTCCGTTTTACTTTCACGAGT
GEGGTCAGEGASCCCTGETCACCGTETCGAGC (SEQ ID NO: 1885)

BMS3h-56-259

GAGGTGCAGCTGTTGGAGT C TEGEGGAGGE TTEG TACAGLCT GEEEGGTCLCTGLGTCTCTCCTATGCAGCCTCLGGAT
TCACCTTTCGEGAT TATGAGATGTGETGEG TCLGICAGGL TCCAGGEAAGGETC TAGAGLGGETCTCAGCTAT TAATCL
GCAGGGTACGCGTACATAC TACGCAGAC TCLGTGANGGRCTGHT TCACCATCTCLCGCGACAATTECAAGAACALGC TG
TATCTGCAAATGAACAGCLTGCGTGCCGAGGATACCGLGE TATAT TACTGTGGGAAAGAGCCGTTTLGTTATGACTACT
GGGGTCAGGGAACCCTGETCACCATCTCEAGE (SEQ LD NO: 1006)

BMS3h-56-260

GAGGTGCAGLTGTTGGAGTCT TTGETACAGCCTGOGGGEGTCLCTGUATCTCTCCTGTGCAGCCTLCGGAT
TCACCTTTCGGGAT TATGAGATGTGETGEGTCCGCLAGGCTCCAGGGAAGGG T CTAGAGCGGETCTCAGCTATTAATCC
GLAGBGTACGCGTACATACTACGCAGACTCCGTGAAGGGCCEGT TCACCATETCCOGLGALAAT TCLAAGAACACGCTG
TATCTGCAAATGAACAGLCTGCGTGCLGAGGACACCGCGGTATATTACTETGCEAAALT TCCGACGTTCTTTAAGGACT
GEGETCAGEGAALCCTGOTCACCGICTCGAGE (SEQ ID NO: 1607)

BMS3h-56-261

GAGGTGCAGCTGT TGRAGTCTAGEGGAGGL TTEGTACAGCCTEEEGGATELCTGLGTCTCTCCTE TGCAGCCTCLAGAT
TCACCTT TCGGGAT TATGAGATA TG TEEETCCEC CAGGLTCCAGGRAAGGGET CTAGAGL GGG T CAGCTAT TAATCC
GCAGGGTACACGTACATACTALGCAGACTCLGTGAAGEGC CGGTTCACCATCTCCCGLGACAAT TCLAAGAACACGCTE
TATCTGUARATGARCAGCCTGCETGCLGAGGATACCACGETATATTACTGTGCGAAACTTCCETTTTTCTTTCAGGAGT
GBGETCAGGGAACCCTEGTCACCGTETCHAGC (SEQ ID MOt 1608)

BMS3h-56-262

GAGGTGCAGCTGTTGGAGTC TGEEEGAGECTTEATACAGCCTGGEEGGTCCCTGCGTCTCTCCTGTGCAGCCTECGEAT
TCACCTTTCGGGAT TATGAGATETGGTGEG TCLGLCAGGCTCLAGGOAAGLGT CTAGARCEGATCTCAGCTATTAATCC
GCAGGGTACGCGTACATATTACGCAGAC TCCETGAAGGECCGET YCACCATCTCCCGCRACAATTECARGAACACGCTE
TATCTGCAAATGAACAGCCTGCETGCCGAGGACACCGCEGTATATTACTGTGLGAAACTTCCGCAGT TGTTTCACGACC
GGEGETCAGEGAACCCTGGTCACCOTCTCGAGE (SEQ ID NO: 1009)

BMS3h-56-263

GAGGTGCAGCTGT TGGAGTC TTGETACAGCCT GTCCCTRCETCTCTCCTGTGCAGCCTCCGGAT
TCACCT TTCGGEAT TATGAGATE TEGTGEGTCCGLCAGECTCLCAGOEAAGAGTL TAGAGCGRGTCTCAGCTAT TAATCC
GUAGEGTACGCGTACATACTACGLAGACTCCGTGAAGGGCCGGT TCACCATCTCCCGCOATAAT TCCAAGAACALGLTG
TATCTGCARATGAACAGC CTGCGTGCCGAGGACALCGCEGTATATTACTGTECGAAACT TCCECAGETCTTTGAGGACT
GEEGTCAGGGAACCCTEGTCACCGTCTCEAGE (SEQ ID NO: 1818)

BMS3h-56-264

GAGGTGCAGCTETTGGAGTC TGRGGEGAGGC TTEGTACAGCCTEGEGAGTCCCTGLETCTCTCCTETGCAGCCTCEGGAT
TCACCTTTCGBGATTATGAGATETGGTGGE TCCECEAGGE TCCARGGAAGGETCTAGAGLGEGTCTCAGCTAT TAATLL
GCAGEGTACGUGTACATACTAL GLAGAC TCCGTGAAGGGC CGET TCACCATC TCCLGCGACAAT TECAAGAACACGLTE
TATCTGCABATGAACAGLCTGLGTGLCGAGEATACCGCEG TATATCACTGTGCEAAACT TCCGTTTAGGTTTTECGAGT
GGGGTCAGGGAACCCTGATCACCGTCTCGAGS (SEQ ID No: 1011)

BMS3h-56-265

GAGGTGCAGCTGTTGGAGTC TEGGGGAGGC TTEGTACAGCCTGGEEEGTCLCT GLGTCTCTCCTATGLAGCCTCCGGAT
TEACCTTTCGGEAT TATGAGATGTGGTGEGTCCGCCAGRC TCCAGRGAAGGGT CTAGAGCEGETCTCAGL TATTAATCE
GCAGGGTACGCGTACATACTACGCAGACTCCGTGAAGGGLLGGT TCACCATCTCLCGCGACAATTCLAAGARCALECTG
TATLTGCAAA TGAACAGCCTGCGTGCCGAGBACACCGLGG TATATTACTGTGCGAAAL TTCCGEAGTTET TTCAGGACT
GGELGTCAGEGAACCCTGETCACCGTETEGAGC (SEQ ID MOt 18123

BMS3h-56-266
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GAGGTGCAGCTGTTGGAGTC TRGGEGAGGL TTEETACABCCTGOGEEATCLCTGLGTCTCTCCTATARCAGLCTCLGGAT
TCACCTTTCGEGATTATGAGATGTGGTGGGTCCGLEAGEL TCCAGGBAAGGETLT: TCTCAGCTAT TAATCC
GCAGGGTACGLGTACATACTACGCAGACTCCGTGAAGGGC CGGT TCACCATCTCLCACRACAATTCCAAGAACACGCTE
TATCTGCAAAT GAACAGLCTHCRTGCCGRGGACACCGCGGTATAT TACTGTGLGARACT TCCRTTTTTCTTTCACGAGT
GGGETCAGGGAACCCTEGTCACCGTCTCGAGE (SEQ T NO: 1813)

BMS3h-56-267

GAGETGCAGCTGTTGGAGTC TGAGGGAGEC TTGETACAGLCTGAEGEEOTCLCTGLATCTCTCCTATHCAGCCTLCGGAT
TCACCTTTCGGOATTATGAGATGTGGT GGG TCCGCEAGEE TECAGGGAAGGLTC TAGAGCGEGTCTCAGCTAT TAATCL
GLAGGGTACGCGTACATACTACGCAGACTCLOTGAAGGECCGLT TCACCATCTCCCGCGACAATTCCAAGAACACGCTE
TATCTGCAAATGAACAGCCTGL GTGLCGAGGACACCGCEGTATAT TACTGTGLOARACTTCCGCACTACTTTAAGGACT
GEGETCAGGGAACCCTERTCACCGTCTCGAGC (SEQ ID WO: 1814)

BMS3h-56-268

GAGETGCAGCTGTTGGAGTCTGOGGEAGGC TTGGTACAGTCT GGGEEATCCC TGLGTCTCTCCTATRLAGCCTELGEAT
TCACCTTTCGGGATTATGAGATHTGGT GGG TCCGCCAGEC TCCAGEGAAGEGE CTAGAGCEEGTCTCAGCTAT TAATCC
GCAGGGTACGCGTACATAC TACGCAGACTCCGTGAAGGEE CGGT T CACCATCTCCCGCGACAATTCCAAGAACACECTE
TATLTGCAAATGAACAGCCTGCGTGCCGAGGATACCGLEGTATAT TACTGTGLGRAACTTCCGTTTTACTTTGAGGAGT
GGGETCAGGGAACCCTEETCACCGTCTCGAGE (SEQ ID NO: 1015)

BMS3h-56-269

GAGETGCAGCTGTTGGAGTCTGRGEGGAGGE TTGGTACAGCCTGEGEEGTCCCIGCGTCTCTCCTGTRCAGECT CLEGAT
TEACCTTTCGRGATTATGAGATGTGGTGGGTCLGCCAGEC TCCAGEGAAGEG TCTAGAGCGBETCTCAGCTAT TAATCL
GCAGGGTACGCGTACATACTACGLAGAC TCCGTGAAGGGCCGGT TCACCATCT CLCECHACAATTCCAAGAACALGLTG
TATCTGCAAATGAACAGCCTGCGTGLCGALGATACCGCGGTATATTACTGTGLGAAACT TCCGTTTAGGT TTTCLGACC:
GOGETCAGGGAACCCTGGTCACCGTCTCGAGE (SEQ 1D ND: 1816)

BMS3h-56-270

GAGGTGCAGCTGTTGGAGTCTI TTGGTACAGCLT CCCTRCGTCTCTCCTATACAGLCTCCEGAT
TCACCT TTCOEGATTATGAGAT 6T GG TGGGTCCGCCAGEL TCLAGGEAAGEGTCTAGAGCGEGTCTCAGCTAT TAATLC
GCAGGGTACGCGTACATACTAC GCAGACTCCOTGAAGOGLCGGT TCACCATCTCCCECRACAATTCCAAGAACACGCTE
TATCTGCAAATGAACAGECTGCETGCCGAGGACATLGLGGTATATTAL TGTGCGAAACT TCCGACGCTGTTTCAGGALT
GEGETCAGGGAACCCTEGTCACCGTCTEGAGE (SEQ I0 NO: 1817)

BMS3h-56-271

GAGGTGCAGCTETTGGAGTC TEEEGEAGEC T TGG TACAGC CTGGEGAETCCLTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTCEGGATTATGAGATGTGG TEGETCCGLCAGGC TCCAGGGAAGRGTCTAGAGCGGGTCTCAGCTATTAATCL.
GCAGGGTACGEGTACATACTACGLAGAC TCCOTGAAGGECLEETTCACCATCTCLCECGACAATTECAAGAACACECTG
TATCTGCAAATGAACAGCCT GLGTGCLGAGGACACCGCGGTATATTACTGTGCGAAACTTCCGTTTTACTTTTCCGAGT
GGGEGTCAGGEAACCC TEGTCACCGTETCGAAC (SEQ ID NOY 1018}

BMS3h-56-272

GAGGTGCAGCTGT TGGAGTC TGGHGEAGGLT TG TACAGC LT GEGEGETCCCTGLGTCTCTCCTGTGUAGCCT ECGGAT
TCACCTTTCGEGATTATGAGATGTGGTGGETCCGLCAGEL TCEAGGGAAGGETC TAGABCGAG TCTCAGCTATTAATCC
GLAGGGETACGCGTACATAC TACGCAGAETC CGTGAAGAECCGIHTTCACCATCTCCCGCGACAAT TECANGAACACGCTG
TATCTGCAAA TGAACAGEC TECGTECCGARGACACCGCGGTATATTACTGTGLGAAACTTCLGTTT TGET T TCAGGAGT
GEGETCAGGGAACECTGETCACCGTCTCGAGE (SEQ TD ND: 1819)

BMS3h-56-273

GAGGTGCAGC TGTTGGAGT.CTGEGEGAGEC TTGGTACAGLLTGGEOEGTCECTGCATCTCTCC TATECAGC TCOGGAT
TEACCTTTCEEGATTATGAGATGTGA TAGGTCCGLCAGGEC T CAGGGAAGGGT CTAGAGE GGG TCTCAGCTATTAATCC
GTGERGTTCGTTGACATACTACGCAGACTCCGTGAAGGGCLGGT TCACCATCTCCCGCGACAAT TCCAAGAACATGLTG
TATCTGCAANTGAAUAGCC IGCGT GCCGAGGACACCGCEGTATATTAC TGTGCGANACTTCCGTTTTACT T TCAGGAGT
GGEEGTCAGGEAACCLTEGT CACCGTCTCBAGS (SEQ ID NO; 1620)

BMS3h-56-274

GAGGTGCAGCTGTTGGAGT CTGGGGGAGGC TTHG TACAGCL T GGEGEGTECCTGCETC TCTCL TEIGCAGCLTCCGEAT
TCACCT TTCGGGAT TATGAGATGTEATEGE TCCACCAGGCTCCAGGGAAGEE T CTAGAGL GGG TCTCAGCTATTAATCC
GTGGGGTTCGTTRACATACTACGCAGACTCLGTGAAGEGLCGETTCACCATC TCCCGLGACAATYCCAAGAACACGCTE:
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGLGRTATATCACTGTGLGARACTTCCGATETTCTTTCAGGACT
GOGETCAGEGAACCCTEETCACCGTETCGAAC (SEQ ID NO: 1821)

BMS3h-56-275

GAGGTGCAGCTGT TGGAGTCTGEEGGAGGCT TEGTACAGCCTGEEGEGTCCCTGLGTCTTCC TGTGCAGCCTCCGEA
TEAGCTTTEGEGAT TATGAGATGTGETGEGTCLGCCAGBC TECAGGGAAGGE T CTAGAGC GGG TCTCAGCTATTAATCE
BTGGGGTTCGTTGACATACTACGCAGAC TCLGTGAAGGECLGGT TCACCATC TCLUGCGACAA TTCCAAGAACACGCTG
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TATCTGCAAATGAACAGCC TGCGTGCCOAGGACACCGLGETATATTACTGTGEGAAACTTCCGT T TTACTT TCACGAGT
GGEGTCAGGGAACCCTGRTCACCGTCTCGABE (SEQ TD MO: 1623)

BMS3h-56-276

GABGTGCAGCTGT TGGAGTCTGEGEGAGEL T TGE TACAGCL TGELGEGTCCCTGLETCTCTCLTATGCAGCCTCCGGEAT
TCACCT TTCGGEGAT TATGAGATGTGGTGGETCCGCCAGBCTC CAGGGAAGGGT CTAGAGC GGG TCTCAGCTAT TAATEC
GTGGEGT TCETTGACATACTACGCAGACTCLGTGAAGGECCGGT TCACCATETCCCGLRACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGC CGAGGACACCGCGGTATATTACTGTGLGAAACTTCLGTTTTTCTT TCAGGAGT
GGGEGTCAGGGAACCCTRGTCACCGTCTCGAGC (SEQ ID ND: 1623)

BMS3h-56-277

GAGGTGLAGCTGT TGGAGTCTGEGEGAGGEC T TEGTACAGLCT GGEGGEGTCCCTGCGTCTCTCCTETRCAGCETCCGGAT
TCACCTTTCGGGATTATGAGAT GGG TGERTCCECCAGGETCCAGGGAAGLETCTAGAGLOGE TCTCAGCTATTAATAL
GTGGRGTTCGTTGACATACTACGCAGALTC LG TGAAGGECCGGT TCACCATCTCCLGEGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACAL CGLOGTATATTACTGTGLGAAACTTCCGTTTTTCT T TCACGAGT
GBEETCAGGEARCCETRGTCACCGTCTEGAGC (SEQ ID NO: 1@24)

BMS3h-56-278

GAGGTGCAGL TETTGGAGTE TGEGGGAGEL T TAGTACAGE CTGGRGGETCCCTOCOTCTLTCLTGTGTAGCCTCCGGAT
TCACCTTTCGGEATTATGAGATGTGG TEGETCLGECAGGL TCCAGGGAAGGLTC TAGAGC GGG TCTCAGCTATTAATCL
GTGGGETEGET TCACATACTACGLAGACTCCGTEAAGGECLGET TCACCATC TCLCGCGACAAT TCLAAGARCALGETG
TATCTGCAAATEARCAGCCTGCETGCCOAGGATACCGCGGTATATTACTETGCGAAACTTCCGTTTTACTT TCAGGAGT
GGGGTCAGGGAACCCTGETCACLGTCTCGAGE. (SEQ ID NO: 1825)

BMS3h-56-279

GAGATGLAGCTGT TGGAGT L TGGGGGAGGL TTGATACAGLCTGEGEGGTCCLTECETCTCTCCTATGCAGCCYCLGGAT
TCACCTTTCGGGAT TATGAGATGT GO TEGGTCCGLCAGEL T CCAGEGAAGOETC TAGAGCGGETCTCAGCTATTAATCC
GTGGGHTGGET TCACATACTACGCAGACTCCGTGARGGGCCAGT TCACCATETCLCGCGACART TCCANGAACALGLTE
TATCTGCAAATGAACAGLCTGCGTRCCGAGCATACCGCGETATATCACTGTGCGARACTTCLGATETTCTTTGAGGACT
GGEEGTCAGEGAACCCTGGTCACEGTCTCEAAL (SEQ ID NO: 1R26)

BMS3h-56-280

GAGGTGCAGC TAT TGHAGT CTGGGEEAGECT TGG TACAGLCTGEEEEGTCLETGCGTCTCTLCTGTGCAGCCTCLRGAT
TCACCTTTCRGGAT TATGAGATETEATGEGTCCRCCABGCTCCAGGHEARGEGT CTAGAGCGEGTCTLAGCTAT TAATCC
GTGGGGTGGET TCACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCLGCGACAATTCCAAGAACATGCTG
TATCTGCAAATGAACAGLCTGLGTGLCGAGGACACCGLGE TATATTACTGTGCGAAACTTCCETTTTACTTTCACGAGT
GEEGTCAGGGAACCETRATCACCETCTCRAGE (SEQ ID MO: 1027)

BMS3h-56-281

GAGGTGCAGCTGT T6GAGTCTHGEGEAGGLTTGGTACAGCCTGEGGGGTCCCTGLGTCTCTCCTTGLAGCCTCLGGAT
TCACCTTTCGGGAT TATGAGATGTGGTGEG TCLGCCAGGC TCCAGGEAAGGGTL TAGAGLHGGTCTCAGCTATTAATCC
GTGEGGTEEETTCACATAC TACGCAGACTCCGTAAAGGGECGGTT CACCATCTLCCGLGACAAT TCCARGAACACGCTS
TATCTGCAAAT GAACAGEC TECGTECCGAGGACAC CGCGGTATAT TACTETGEGAAACTTCCG T TTTTETT TCAGGAGT
GGGGTCAGGGRACCCTAGTCACCGTCTCGAGE (SEQ ID NO: le2g)

BMS3h-56-282

GAGGTGCAGCTGTTGGAGTCT! TTGGTACAGCCTGGEGEGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCTTTCGEGAT TATGABATGTGGTGGGTCCGCCAGGC TCLAGGEAAGEGTC TAGAGLEGE TCTCAGETATTAATCC
GTGGGGTGGGTTCACATACTALGEAGACTCCGTGAAGGGL CGGTTCACCATCTCLCOCGACAATTCCAAGAACALGLTG
TATCTGCAAATGAACAGLLTHCGTGCCHAGGATACTGCGETATATTACTGTGLGAAACTTCLGTTTITCTTTCACGAGT
GEGETCAGGAANCCCTGGTCACCGTCTCGAGE (SEQ ID NO: 1029)

BMS3h-56-283

GAGGTGCAGCTGTTGEAGT CTGGGGRAGEE TTGETACAGCCTGEGEGGTCLCTECATCTCTLCTGTGCAGLCTCEGGAT
TCACCTTTCGGGAT TATGAGATGTGGOTGGETCCECCAGGCTECAGGGAAGGGTCTAGAGCGEGTCTCAGCTATTAATCL
GTGGGGTGEGTTGACATACTACGEAGACTCCGTGAAGGECCEGT TCACCATCTCCCGCGACAAT TCCAAGAATALGLTE
TATCTGCAAATGAACAGCCTGLGTLECOAGEATACCGLGGTATAT TACTETGCGARACTTCCETTTTACT FTLAGGAGT
GGGGTCAGGGAACCCTGGTCACCGTCTCGARE (SFQ ID MO: 1638)

BMS3h-56-284

GAGETGCABL TATTGRAGTC TAGEGGAGGL TTEGTACAGCETEAEEGETCCCTECGTCTCTCCTRTGCAGCETCCGGAT
TCACCTTTCHGGAT TATGAGATGTGGTGGGTCCGCCAGGLTCCAGGGAAGGGT CTAGAGC GGG TCTCAGCTATTAATCE
GTGEGETHEGT TGACATALTACGCAGACTCCGTGAAGGGLCGGT TCACCATCTCCUGCGACAATTECAAGAACACECTE
TATCTGCAAATGAACAGCCTGCGTGL CGAGGATACCGCGG TATATEACTGTGCGAAACTTCLGATGT TCTTTGAGGACT
GGEGTCAGEGAACCCTGGTCACCGTCTCGAAC (SEQ ID NO: 1831)
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BMS3h-56-285

GAGETGCAGCTGTTGGAGTCT TTGETACAGCLT TCCCTGCGTCTCTCCTGTGCAGCCTCLGGAT
TCACCTTTCGOGA T TATGAGAT GTGATGGATCCRCCAGRC TCLAGEGAAGBGTCTAGAGLGGETCTCAGETATTAATCL
GTGGGGTGAGT TGACATACTACGCAGACTCCGTEAAGAGCCGET TCACCATCTCCCGCCACAATTCCAAGAACACGCTE
TATCTGCAAATGAACAGLCTGLGTEEC GAGGACACCGEGETATATTACTGTGCGAAAC TTECETTTTACTTTCACGAGT
GEEETCAGGGAACLL TGRTCACCGTCTCGAGT (SEQ ID NO: 1032}

BMS3h-56-286

GAGGTGCAGCTOTTGGAGT CTEGGGEGAGEE TTGGTACAGCCTEEAGEETCCETOCHTETCTCETGTGCAGCCTLCGGAT
TCACCTTTCOGGATTATGAGATBTCETGAETL CECLAGRL TCCABGGAAGEAT CTAGAGCGGGTCTCAGCTAT TAATCC
GTGGGGTGGGTTGACATAC TACGCAGACTCCETGAAGGECCGETTCACCATCTCCCACGACAATTCLAAGAACACGCTE
TATCTGCAAATGAACAGCC TGCGTGLCGAGGATACCGCGGTATATTACTOTGCGAAACTTCLGTITFTCTTTCAGGAGT
GGGGTCAGGGAACCETEGRTEACCGTETCEAGL (SEQ 1B NO: 1833)

BMS3h-56-287

GAGETGUAGCTGTTGGAGTCTGEGEEAGECT TGO TACAGCCTEGOGGETLLE TGCETCTETCCTATGCAGCLTCCEGAT
TCACCTTTICGHEOAT TATGAGATGTGGTGAG TCCGELAGEE TCCAGGEAAGGET CTAGAGCGGETETCAGLTATTAATCE
GTGEGG | GGGTTGACATAC TACGCAGACTC CGTGAAGGECCGETTCACCATCTCCCGLGACAATTCCAAGAACACECTE
TATCTGCAAATGAACAGLC TGCGTGLCGAGGATACCGCEG TATATTACTGTGCGAAALTTCLQTTTTTCTTTCACGAGT
GEGATCAGGGAACCLTEATCACCETCTCGAGC (SEQ ID NO: 1834)

BMS3h-56-288

GAGGTGCAGCTGT TGGAGTCT TTGETACABCCTGEGGAGTCCCTGCGTCTCTCCTETGCAGCCTCCRGAT
TCALCTTTCGGGATTATGAGATGTERTARGTCCECCAGEC TCCAGGGAAGGGTCTAGAGLGAETCTCAGCTATTAATEL
GCAGGGTACGCETACATACTACGCAGACTCLGTGAAGEGL CGGET TCACCATCTCCCGCGACAATTCCAAGARCACGCTG
TATCTGCAAATGAACAGECTGCGTGCLGAGGACACCGCGGTATATCACTGTGCGAAACT TCCEATGT TCTTTGAGGACT
GGEGTCAGEEAACCCTEGTCACCATCTCCAGC (SEQ ID NO: 1835)

BMS3h-106-1

GAGGEI GCAGCTGTTGBAGAC TAGGGGEAGGCT TGETACAGCCTGGGGEETCCETGLETCTCTCCTGTGCAGCCTCCGGAT
TCACCTTITCGACTTATCATATGCAGTGGGTCCGCCGGEC TCCAGGHAAL CTGOAGTGOGTCTCAATGATTGATET
GEATCGTCTTGGGACATAL TACGCAGACCCCATGARGGGCCGRTT CACCATCTCCCGLGACAATTCCAAGAACACGLTG
TATCTGCARATGAACAGLCTELGTGCCAAGGACACCGCGG TATAT TACTGT GCGAGACCGEETCCGCAGTTTGGTCAGT
TTGACTACTTGGE TCAGGGAACCL TAGTCACCATCTEGAGE (5EQ 1D NO: 10836)

BMS3h-106-2

GAGGTGCAGC TGT TTGAGTCTGGGRGAGLC T TEGTACAGACTGEGEEATLCCTELGTCTCTCCTATGCAGLLTCTGRAT
TCACCTTTTCGACTTATCATATGLAG TEGETCCGLCAGRCTCCAGRGAAGGGTCTGRAGTGGG TCTCAATGAT TGATGE,
GEATGGTCTTGGGAAMATACTACGCAGACCLCETGAAGGGCCEGT TCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGECTGCGTGLCEAGBATACCGLGGTATATTACTGTGTGAAACCEGETCCGCAGTTTGETCAGT
ATGACTACTGGHOTCAGGGAACCCTEATCACCETCTCGAGE (SEQ ID NO: 1@37)

BM53h-107-1

GAGGTGLAGCTGTTGGAGTCAGGGEGAGGLTTGETACAGLC TEEGGEGTCCCTACAGCTCTCCTGTTCAGCTTLCGGAT
TCACCTTTTCGGGGTATEATATGCAGTGGETCLELCAGGCTCCAGGRAAGGST CTAGAGTOGGTCTCAACGAT TAGTGC
GTCGEGETGTTTATACATACTACGEAGACTCCGTGAAGGECCGETTCACCATCT CECGCGACAATTCCAAGAACACGCTG
TATCTGLAAATGAACAGCCTGCGTGECGAGEACACCECEGTATATTACTETGLGAAATAT CCTAATCGTTTTREGCTTA,
ATAGTTTTGACTACAGGGGTCGGGGAACCLTGETCACCATCTERAGE (SEQ D NO: 1838)

BMS3h-107-2

GAGETGCAGCTGT TGGAGTCT! TTGGTACAGCL TRGGEGETCCCTGCGTCTCTCETGTGLAGC TTCCGBAT
TCACCTTTTCGGGETATGATATGCAGTGEGETCCGCCAGGL TCEAGEGAGGGGT CTAGAGTGEGTCTCAACGAT TAGTGC.
GTCGGGTGTTTATACATACTACACAGAC TCCGTGANGGECCGGTTCACCACET COCGLGACAATTCLAAGAATACGCTE:
TATCTGCAAATGAACAGCCTGLGTGCCGAGGACACCGLGGTATATTACTGTACGAAATATLCAAATCGTTT TGLGLETA
ATAATTTTBACTACTGGGGTCAGGGAACCCTGGTCACCGTLTCOAGL (SEQ ID NO: 1@839)

BMS3h-131-1

GACATCCTGATGACCCAGTC TCCATCCTECCTGTCTGCATC TG TAGBAGACCGTGTCACCATCACTTGCLGGGLAAATA
GTTCTATTTTGTGAGCGT TAGCT TGGTACCAGCAGAAALCAGGGGAAGCCCCTAAGCTCCTGATCGAGAGTTCTTCCGG
TTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGAT CTGGGACAGATT TCACTCTCACCATCAGCAGTCTGCAK
CCTGAAGATTTTGCTACGTACTACTGTGT TCAGAATECGGT TTGGLC TGGTACGT TCAGCCAAGGGACCAAGG TGGAAA
TCAMACGG (SEQ ID NO: 1848)

BMS3h-131-2

GACATCCAGATGACCC ARTCTCCATCCTCCCTRTCTRCATC TGTAGGAGAL CRTGTCACCATCAC TTRCCRGECAGACA
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GTTCTATTTTGTGGGCGT TAGCT TEGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCGAGAGT TCATCCGG
TTTGCARAGTGGGATCCCATCACGTTTCAG TEGCAGTGGATCTERGACAGATTTCACTCTCAC CATCAGE AGTCTGCAR:
CCTGAAGATTTTGCTACGTACTACTGTGT TCAGAATECGGTT TEECC TGGTACGT TCGGC CAAGGGACCAAGE TGGAAR
TCAAACGG (SEQ ID NO: 1e4i)

BMS3h-131-3

GACATCCAGATGACCGTGTCTCCATCCTCGLTETCTGCATCT6TAGEABACCGTGTCACCATCACTTGCCGEGEAGATA
GTTCTATTTTGTGGGCGT TAGC T TEGTACCAGCAGAAAC CAGEGARAGLCCL TAAGCTCC TGATCGAGAGTTCTTECGE
ATTGCABAGCGRGGTCCCATCACGTT TCAGTGGCAGTGAATC TGGGACAGAT TTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATT TTGCTACGTACTAC TGTETTCAGAATGCGRTT TGGLC TEATACGTTCGGCCAAGGGACCAAGGT GGAAA
TCARACGG (SEQ 1D NO: 1042)

BMS3h-131-4

GACATCCAGATGACCCAGTCTCCATCCTCCCTRTCTGCATC T GTAGGAGACCETETCACCATCACTTGCCGRGCARATA
GTTCTATTTTGTGGGCGTTAGLTTGE TACCAGCAGAAACCAGLEARAGCLCCTAAGCTCCTGATCGAGAGTTCTTCCGG
TTTGCAAAGTGGEEETCCCATCACGTT TCAGTGGCAGTERATL TGEGACAGAT TTCACTCTCACCATCAGLAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGT FCAGAATGCEETTTGRCCTGETACGT TCGACLAAGGGACCAAGETEGAAA
TCAAACGG (SEQ ID HO: 1043)

BMS3h-131-5

GACATCCAGATGACCCAGTCTECATCETCUC TETCTBCATCTGTAGGAGACCGTGTCACCATCACTTGCCGEGCARATA
GTTCTATTTTGTGGGCET TAGCTTGGTACCAGEAGAAACCAGGGAARGCCCCTAAGCTCCTGATCRAGAG TTCTACCGG
TTTGCABAGTGGGEGTCCCATCACGTTTCAGTGGCAGTGGATC TGGGACAGAT TTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGTTCAGAATGCGGT TTGRCCTGETACGTTCAGCCAAGGEACCAAGRTGGARA
TCABACGE (SEQ ID NO: 1044)

BMS3h-131-6

GACATCCAGATGALCETETCTCCATCCTECCTGT CTGCAT CTGTAGGAGACCGTGTCACCATCACTTGCCHGGCAAATA,
GTTCTATTITGTGEGCGTTAGCT TGGTACCAGCAGAAACCAGEGAAAGLCCCTAAGC TCCTGATCGAGAGT TCTTCCGE
ATTGCAAAGCGLGETCCCATCACGTT TCAGTGECAGTGGATC TEGGACAGATT TCACTC TCACCATCAGCAGTCTGLAR
CCTEAAGAT TTTGCTACGTACTACTGTGTTCAGAATGCEGTTTGGLC TG TACGT TCOECCAAGEGAC CAAGETGGAAR
TCAARCGG (SEQ TD NO: 1645)

BMS3h-131-7

GACATCCAGATGACCCAGTC TCCATCCTCCCTGTCTGCATCTATAGGAGACCG TETCACCATCACTTGCCGGRLAGATA
GTTCTATTTTGTGGECETTAGCT TGETACCAGCAGAMMECAGGEARAGCCCCTAAGCTCCTEATCGAGAGTTCTTCCGE
TTTGCAAAGTGGEGTCCCATCACGT TTCAG TGGCAGTGEAT TGGGACAGATT TCACTCTCACCATCAGLAGTCTGCAA
CCTGAAGAT Y TGCTACGTACTACTGTGTTCAGAAT GCGGT TTGGCC TGGTACGT TCGACCAAGGGACCAAGE TGGAAA
TCAAACGG (SEQ ID:NO: 1046}

BMS3h-131-8

GACATCCAGATGACCCAGTCTCCATCCTCACTGTCTGCATC TG TAGGAGALCG TG TCACCATCACTTGCLGEECAMTA
GTTCTATTTTGTGGGEGT TAGCTTGGTACCAGCAGAAACCAGEGAAAGCCCL TEAGC ICCT GA ICGAGAGTTCTTCLGE
TCTGCAMAGTGGGETCCCATCACGTTTCAGTGGCAGTEGATCTGGGACAGATTTCAC TCTCACCATCAGEAGT CTGLAA
CCTGAAGATTTTGCTACGTACTACTGTGTTCAGAATECGGTTTGACCTGGTACGTTCGGCCAAGGGACCAAGE TAGARA
TCASACGG (SEQ ID NO: 1047)

BMS3h-131-9

GACATCCAGATGACCCAGTCTCLATCLTECETGTCTOCATCTGTAGE AGACCGTGTCACCATCALTTGCEGGGCGAATA
GITCTATAT TG TEEGLETTGEC TTGETACLAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTEATCGAGAGTTCT TCCEE
TTTGCANMAGTGGEGTCCCATCACGTTTCAGTGGCAGTGGATC TGGGACAGAT TTCACTC TCACCATCAGCAGTCTGLAA
CCTGARGATTTTGCTACGTACTACTGTGT TCAGAATGCGGTTTGGCCTGETACGT TCGECCAAGGGACCAAGGTEGAAA
ACABACGE (SEQ ID NO7 1843)

BMS3h-131-10

GACATCCAGATGACCCAGTCTCCATCETCCCTGTCTGCAT CTGTAGGAGACCGTGTCACCATCACTTHCLGEECAAATA
GTTCTATTCTGTGEGCGT TAGE TTGG TACCAGCAGARALC TGGGANAGCCLCTARGC TCCTGATCGAGAGTTLTTLCGE
TTTGCAAAGTGGEGE TCCCATCACGTTTCAGTAGCAGTRGATC TAGGACAGATT TCACTCTCACCATCAGCAGTCTGCAA
CCCBAAGATTTTGCTACGTACTACTGTGT TCAGAAT GGG TTTRGCCTGETACGTTCGECCAAGEGACCAAGETGGAAA
TCAAACGG (SEQ ID.NO: 1049)

BMS3h-131-11

GACATCCAGATGACCCAGTE TCCATCCTCCCTGTCTGCT TCTGTAGGAGACCG TGTCACCATCACTTELCGGELAAATA
GITCTATTTIGTGAGCGT TAGC TTGGTACCAGCAGAAACCAGGBEAAAGL CCCTAAGCTCC TGATCGAGAGTTCTTCLGE
TTTGEAMAGTGEEATCCCATCACGTT TCAGTGECAGTGEATCTGGBACAGAT T TCACTCTCACCATCAGCAGTCTGEAA
LCTGAAGATTTTGCTACGTACTACTGTET TCAGAATBCEGTT TEGLC IGETALETTCOGUCAAGGGACCAAGE TGRAAA
TCABALGG (SEQ ID ND: 1058)
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BMS3h-131-12

GACATCCAGATEACCCAGTC TCCATCCTCCCTGTCTRCATCTGTTEGAGACCRTATCACCATCACTTGCCGGGCAAATA
GITCTATTTTETERECET TAGL TTGETACCASCAGAAACCAGGEARAGCCCCTAAGCTCC TEATCEAGAG TTETTCCGE
ATTGCABAGCGGGETCCCATCACGTT TCAGTGGCAGTGGATCTGGEACAGAT TTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGTTCAGAATGCGETTTGACC TEGTACETTCGGCCAAGEGACCARGGTGGARA
TEAMSCGG (SEQ 10 HD: 1@51)

BMS3h-131-13

GACATCCTETTGACCCAGTCTECATEE TECETGTETOEATCTGTAGGAGACCG TATCACCATCACTTECCGEECARATA
GTTCTATTTTGTGGGCGT TAGCTTGGTACCAGCAGARCCAGEGAAAGCCUCTANGCTCC TRATCGAGAGTTE TTCCGE
TTTGEAARGTGEGGTCCEATCACKTT TCAGTGGCAGTGEATCTGGEACAGAT T TEACTC TCACCATEAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGTTCAGAATGCEGTTTEGCCTGETACGT TCRGCCAAGEGACCARGE T GGAAA
TCAARCEG (SEQ IDIND; 1052)

BMS3h-131-14

GACATCCAGATGACCCAGTCTCCATCCTCOCTGTCTGCATCTGTAGGAGACCGTET CACCATCACTTGCCGGELAAATA
GITCTATTTTGTGEGCGTTAGET TGGTACCAGCAGAAACCAGGGABAGECCITARGLTCETGATCGAGAGTTCTTCCGE
TTTGCAAAGTGGEETCCCATCACGTT TCAGTGGAAGTGEAACTGGGACAGATT TCACTCTCACCATCAGCGGTCTGUAA
CCTGAAGATTTTGCTACGTACTACTGTGTTCAGAATGCGET T TGGECTGGTACGT TCGACCARGGEACCAAGETGEAAA:
TCARACGG (SEQ ID NO: 1853)

BMS3h-131-15

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGT CACCATCLC TTGCCGGECARATA
GTTCIATTTTGTGEEEGT TAGCTTGETACCAGCAGAAAC CAGGGARAGCCCETAAGCTCCTGATCGAGAGTTGTTCCGE
TTTGCANGTGEGETCCCATCALGTT TCAGTGGCAGTGCATC TGEGACAGATT TCACTCTCACCATCAGEAGTCTGEAA
CCTGARGATTTTGCTACGTACTACTGTGTTCAGAATGCGGTTTGGCC TERTACGTTCOGCEAAGEGACCAAGE TGGAGA
VCAAACGG (SEQ ID NO: 1654)

BMS3h-193-1

GACATCCAGATGGCCCAGTCTCCATCCTCCCTOTCTGLATLTGTAGGAGACCGTGT CACCATCACTTGCCGRGLAAGTC
AGACGATTGAGCGTCGT TTAAAT TGLTATCAGCAGARAL CAGGGAAAGCCTCTAAGCTCCTEATCTATCTTGLTTCCCE
TTTGCAAAGTGGGETCCCATCACGTTTCAGTOGCAGTGGATL TGGEACAGATT TCACTCTCACCATCAGCAGTCTGCAA
CCTGAABATTTTGU TACGTACTACTGTCATLAGTATGCGAGTCCACCTTTGACET TAGGE CANGGGACCAAAGTGGAAA
TCAAACGG (SEQ ID HO: 1855)

BMS3h-193-2

GACATCCAGATGACCCAGTCTCCATCETCCCTGTCTGCATCTGTAGBAGACAGTGTCACCATCACTTGCCGGGLAAGTC
AGACGATTGAGCSTCETTTAAAT TAGTATCAGCAGAAACCAGGGGAAGCCCCTAAGCTLCTGATCTATCTTGLTTCCCE
TTTGCAAAGTGGEGTCUCAT CACGT TTCAGTGGCAGTGGATCTGGRACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGC TACGTACTACTGCCATCAGTATGLGAGTCCACCT TTGACGT TCUGCCAMGGGACCAATGTGGAMA
TCAAAGGG (SEQ ID NO: 1856}

BMS3h-193-3

GACATCLAGATEACCCAGTCTCCATCCTCCCTATCTGCATCTGTAGGAGACCETGT CACCATCAC I TGCCEGECAAGTE
AGACGATTGAGCGTCGTT TAAART TGGTATCAGCAGAAACCAGGGAMAGCCCCTAABLTCCTGATCTATCTTGETTCCCG
TITGCAAAGTGGGG TCCCAT CACGTTTCAGTEGCAGTGEATC TCGEACAGATTYCACTCTCACCATCAGCAGT CTGCAA
CCTGAAGATTTTGC TGCGTACTACTGTCATCAGTACGAGAGTCCACCTTTGACGTTTGRCCAAGGGACCAAAGTGGAAA
TCARACGG (SEQ ID NO: 1857)

BMS3h-193-4

GACATCCAGATGACCCAGTCTCCATCCTCLCTRTCTOCATC TGTAGGAGACLETGTCACCATCAL TTRCCGGGLARGTC
GEACGATTGAGEGTCETTTAAAT TGGTATCAGCAGAAACCAGGEAAAGLLCCTAAGLTECTGATCIATCTTGETTLGLG
TITGCAMAGTGGGE TCCCAT CACGTTTCAGTGGCAGTGGATC TGGGACAGATT TCACTCTCACCATCAGCAGT CTGCAA
CCTGAAGAT ITTGCTACGTACTACTGTCATCAGTATGAGAGTECACCTTTGACGT TCEGLCAAGEEACCAAAGTEGAAA
TCARACGG (SEQ ID:NO: 1058)

BMS3h-193-5

GACATCCAGATGACCCAGTC TECATCLTELCTGTCTGCATCTUTAGEAGAACGTGTCACCATC AL TTGCEGGECAAGTL
AGACGATTEAGCGTCGTTTAAAT TRGTATCAGLAGAAACCAGGOAAAGLCCCTAAGLTCCTGATCTATCTTGCTTCLCE
TTTGCAAAGTGGGGTCCCATCACGTT TCAGTGGCAGTGGA TCTEGGACAGATTTCACTCTCACCATCAGCAATLTGCAA:
CCTGAAGATTCTGCTACGTACTACTGTCATCAGTATGCGAGTCLACCT TTGACGTTAGGLCAAGGGACCAAAGTGGARA.
TCAAACGG (SEQ TD NO: 1859)

BMS3h-193-6
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GACATCCAGATGACCCAGTCTCCATCCTCECTGTCTGEATCTGTAGGAGACCETGTCACCATCACTTGCCEEGCANGES
AGACGATTGAGEGTCOTT TARATTGETATCAGE AGARACE AGBGANGGLLCL TAGETCCTGATCTATCTTGLT TCCLE
TTTGCAAAGTGGGGTCCCATCACGTTTCAGTGECAG TEGATCTGGGACAGAT TTCACTCTCACCATCAGCAGTCTGCAA
CCTGAMGATTTTGCTACGTACTACTETCATCAGTATGCRAGT CCACCTTTGACGTTAGGCCAAGGGACCAAAGTGARA
TCAAACGG (SEQ TD NO: 1060)

BMS3h-193-7

GACATCCAGATAACCCAGTCTCCATCCTCLCTETCTGCATLTGTAGRAGACCHTATCACCATCACTTGCCGGGEAAGTC
AGACGATTGAGCGTCGTTTAAATTGGTATCAGCAGAAACCAGGGARAGACLCTAAGCTCCTGATCTATCTTGLTTLCLE
TTTECARAGTGEGGTCCCATCACGTTTCAGTGGCAGTGEATC TGEGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTCATCAGTATGAGAGTCL TCETTTGACETTCAGCLAAGGGACCAAAGTGGAAA
TCABACGG (SEJ ID:NO: 1061)

BMS3h-193-8

GACATCCAGATGACCCAGTCTCCATECTCCCTGTCTGCATCTATAGGAGACLGTGTCACCATENC T GCCGEGCAAGTC
AGACGATTGAGCGTCGTT TAAAT TGGTATCAGCAGARAL L AGGGGARGE CUCTAAGCTCCTGATCTATCTTGLTTCCLS
TTTGCARAGTGEGETCLCATCALGT TTCAGTGECAGTGEATCTGGGACAGAT T TEACTCTCACCATCAGCAGTCTACAA
CCTGAAGATTTTGCTACGTAC TAC TGTCATCAGTATGAGAGT CCACC TTTGACGTTCGRCCARGGGACCANAGTGGARA
TCAMATGG (SEQ TD: ND: 1862)

BMS3h-193-9

GACATCCAGTTGACCCAGTCTCCATCCTECCTOTCTGEATE TGTAGGAGALCGAGTCACCATCACTTRCCGEALAAGTC
AGACGATTGAGCGTCATTTAAATTGGTATCAGCAGAAAC CAGEGARAGCCECTAAGCTCC TGATC TATGTTGCTTCLCE
TTTECAMGTEGGETCCCATCACGTTTCARTEGCAGTEGATCTGEGACAGAAT TCACTC TCACCATCAGCAGTCTGUAA
CCTGANGATT TTECTACGTACTACTGTCATCAGTATGAGAGTCCACCT TTGACG TTCGECCANGGGACCAAGTGGARA
TCARACGG (SEQ ID NO: 1063)

BMS3h-193-10

GACATCCAGATGTCCCAGTCTCCATCCACCC FRTETGCATCTGTAGGAGACCETGTCACCATCACTTGCCGGGCAAGTT
AGACGATTGAGLGTEGTTTAAAT TEGTATCAGCAGAAAC CAGGGAAAGCCCCTAAGCTCCTEATCTATCTTGLTTCCCE
CTTGCAAAGTEGGETCCCATCACGTTTCAGTGRCAGTBEATCTGGEACAGAT TTCACTCTCACCATCAGCAGTCTGLAA
CCTGAAGATTTTGCTACGTACTACTGICATCAGTATGAGAGTCCACCTTTGATGT TCGRCLAAGGGACCAAAGTGGAAA
TCAAACGG (SEQ ID NO: 1864)

BMS3h-193-11

GACATCCAGATGACCCAGTCTCCATCCTCCETGTCTGCATCTGTAGGAGACCGTGTCALCATTACTTGCLGGECARGTE,
AGACGATTGAGCGTCGTTTAAAT TGGTATCAGCAGAAACTAGGGAAAGALCCTAAGCTCCTEATCTATCTTGLTTCCCE
TTTGCAAAGTGGGETCCCATCACGTTTCAGTGGCAGTEGATE TEGEACAGATT TCACTCTCACCATCAGCAGTLTGCAA
CCAGARGATTTTGCTACGTACTAGTGT CATCAGTATGAGAGTCCACT TTTGACG TTCRGL CAAGGGACCARAGTERARA
TCAAALGG (SEQ ID:NO: 1865)

BMS3h-193-12

GACATCCAGATGACCCAGTCTCCATECTCCCTRTCTGCATCCGTAGGAGACCGTGTCACCATCACTTGCCGEGLAAGTC
AGACGAT TGAGCGTCETTTAAALTGGTATCAGCAGANAC CAGGGAARGC CCCTAAGCTCCTGATCTATCT TGLTTCCCG
TTTGCAAAGTGGGETCCCATCACGTTTCAGTGGCAGTGGATCTEEGACAGATTTCACTC TCAC CATCAGCAGTCTGLAA
CCTGAAGATTTTGCTACGTACTACTGTCATCAGTATGAGAGTCCACCTTTGACETTCGECCAAGGGACCARAGTGGAAA
TCARACGG (SEQ ID NO: 1886)

BMS3h-193-13

GACATCCAGATGACCCAGTCTCCATCCTCLCTETTTECATCTETAGGGEACCETGTCACCATCACTTGCCGEGLAAGTC.
AGACGATTGAGCGTCGTT TAAAT TGGRTATCAGCAGARACL AGEGAARGCCCCTAAGC TCCTGATCTATCTTGETTCCCE
TTTGCAAAGTGEGG TCCCATCALGTT TCAGTOGLAGTGRATC TGEGACAGATT TCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGAT TTTGCTACGTACTACTGTCATCAGTATGAGAGTCCACCTTTGACLTTCGECCARGGGACCAAAGTGGAAA
TCARACGG (SEQ ID-NO: 1867)

BMS3h-193-14

GACATCCAGATGACCCAGTATCCATCCTCLC TETCTGCATCTGTAGGAGACCGTGT CACCATCACTTECCOEGCAAGTL
AGTCGATTGAGCGTCGTT TAAATTGETATCAGCAGAAALCAGGEGAAGCCLCTAAGCTCCTGATCTATCTTGETTCCCE
TTTECARAGTGEGETCCCATCACGTTTCAG TGGCAGTGGATC TGGGACAGATT TEACTCTCACCATCAGCAGT CTGCAA
CCTGAAGATTTTGCTACGTACTACTGTCATCAGTATGAGAGT CCACCTT TGACG TTCAGLCAAGGGACTAAAGTGGAAA:
TCAABCGG (SEQ ID. NO; 1868}

BMS3h-193-15

GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTACATCTGTAGRAGACCGTETCACCATCACTTGCCEAGCAAGTC
GGACGATTGAGCGTCGTT TAAATTGGTATCAGCAGAAACCAGBGARAGLCCCTAAGLTCCTGATCTATCTTGCTTCGLE
TITGCAAMGTGHGGTCCCATCACGTT TCAGTGGCAGT GGATCTGRCALAGATTTCACTCTCACCATCAGCAGTCTGCAA
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CCTGAAGATTTTGCTACGTACTACTGTCATCCRTATEAGAGTCCACCTTTRACGTT CGGCCAAGGGACCARAGTGGAAA
TCAAACGG (SEQ ID NO: 1069)

BMS3h-193-16

GACATCCAGATGACCCAGTC TCCATCCTCCCTGTCTACATCTGTAGGARACCGTETCACCATCACTTGCCGGGLAAGTC
AGGCGAT TGAGEGTCGTTTAANT TEGTATCAGCAGAAACEAGGGAMGECCCTAAGCTECTGATCTATCTTEETTCCCE
TTTGCAAAGTGEGGTCCCATCTCGTT TCAGTGECAGTGGATCTGEGATAGATT TCACTETCACCATCAGCAGTCTGCAG
CCAGARGATTTTGCTACGTACTACTGTCATCAGTATGCGAGTCCACCTTTGACGCTCGRC CAAGGEACCAMAGTRGARA
TCARACGE (SEQ ID MO: 1878)

BMS3h-193-17

AACATCCAGATGACCCAGTCTCCATCCTCCETGTCTGCATCTETAGGAGACCGTGTCACCATCACTTGCCOEGCAAGTE
AGGCGATTGAGCGTCGTTTAMAT TGETATCAGEAGARACCAGEGAMGLCCCTAAGCTCCTGATC TATCTTECTTCTCG
TTTGCANAGTGGGETCOCATCACGTT TCAGTGGCAGTGGATC TEGACAGATT TCACTCTCACCATCAGCAGTCTGCAA
CCTGANGATTTTGCTACGTACTACTGTCATCABTATGAGAGTCCACCTTTGACGT TCGECCAMGRGACCAAMGTEGAAA
TCAAACGG (SEQ ID NO: 1071)

BMS3h-193-18

GACATCCAGATGACCCAGT CTCCATCETCCCYGTCTGCATCTHTAGGAGACCGTETCACCATCACTTGCCGEGCAAGTC
AGACGATTGEECETCHTTTARATTGETATCAGCAGAAACCAGGGAAAGCCCCTAAGCTECTGATC TATCTTECTTCCCE
TTIGCAAAGTGEGGTCCCATCACGTT TCAGTGGCAGTGGATCTGGETCAGATT TCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTETCATCAGTATGAGAGT CCACC TTTGACGT TCGGLCAAGGGACTAAAG TGGAAA
TCAAACGG (SEQ ID NO: 1677)

BMS3h-193-19

GACATCCAGATGACCCAGT CTCCATCCTCECTTTCTGCATCTGTAGGAGACCGTE TCACCATCACTTGCCEAGCAAGTL
AGACGATTGAGCGTCGTTTAAAT TGGTATCAGCAGAAACL AGEGAAAGCCCCTAAGC TCCTGATCTATCTTEET TCLCH
TTTGCAAGTGEGETCCCATCACGTT TCAGTGGCAGTGRATCTGGGACABAAT TTAL TCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTCATCAGTATGAGAGTCCACCTTTGACGTTCGGCCAAGGGACCAAAGT GGARA
TCAARCGG {SEQ ID NO: 1073)

BMS3h-193-20

GACATCCAGATGACCCAGACTCLATCCTCCCTATETGLATCTGT AGGAGACCGTGTCACCATCACTTGCCGGGLAAGTC
AGACGATTGAGCATCGTTTAAAT TGGRTATCAGEAGAAACCAGGEGAAGCCLCTAAGETCCTEATCTATETTRETTCCLE
TTTGCAAAGTGOGGTCCCATCACGT TTCAGTGACAGT GGATCTGGGACAGATT TCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCCACGTACTACTGTCATCAGTATGAGAGTCCACLTI TGACGT T CEGLCARGGRACCAAAGTGAAAA
TCARACGG (SEQ 1D NO: 1674)

BMS3h-193-21

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTC TGCATCTGTAGGAGACAGTGTCACCATCACTTGCLGGEEAAGTE
AGACGATTGAGLGTCGTTTAAAT TEGTATCAGCAGARACCAGGGAAAGECCCTAAGCTCCTGATCTATCTTGCTTCECG
TTTGCAMAGTGEGGTCCCATCACGT T TCAGTGGCAGTGGATL TGGGACAGATT TCACTCTCACCATCAGCAGTCTGCAA
CCCGAAGATTTTGCTACGTACTACTGTCATCAGTATGAGAGTCCACC TTTGACGTTCOGCCARGGEACCANAGTEGAAA
TCAMACGG (SEQ ID NO: 1875)

BMS3h-193-22

CACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATC TGTAGGAGACCGTG TCACCATCACT TGLCHAGCAAGTC
AGACGATTGAGCGTCGTT TAAATTGETAT CAGCAGAAACCAGGGARAGCECCTAAGCTCCTGATCTATCT | GLITCLCS
TTTECAAAGTGEGGTCCCAT CACGT TTCAGTGGCAGTGGAT CTGGGACAGATTTCACTE TCALCATCAGEAGT CTGCAA
CCTGAAGATTTTGCTACGTACTACTGCCATCAGTATGAGAGTCCACCTTTGACGTTCEGCCAAGGEACCAAAG TGGAAA
TCARACGG (SEQ T NO: 1976)

BMS3h-193-23

GACGTCCAGATGACCCAGICTCCATCCTCCCTATC TECATCTGTAGLAGACCETGTCACCATCACTTGCCEGGETAAGTC
AGACGA 1 TGAGLGT CATTTAART TGETATCAGCAGAAACC AGGGEAAGLCCCTAAGC TOCLTGATCTATETTACTTLCLG
TTTGCAAAGCGGGGTCCCATCACGTTTCAGTGGTAGTGGATCTGEGACAGATTTCACTCTCACCATCAGCAGT CTGCAA
CCTGAAGAT FTTGCTACETACTACTGCCATCAGTATGEGASTCCACCTTTGACGT TCGGLCAAGGRACCAAGG TEGAAA
TCAAACGG {SEQ ID NO: 1877)

BMS3h-193-24

GACATCCAGATEACCCAGTCGCCATCCTCCCTATCIGEATCTETAGGAGACLGTGTCACCATCACT TGCCGGGCAAGTE
AGACGATTGAGCGTCGTTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGL TCCTGATCTATCTTGLTTCLCS
TTTGCAAAGTGGEG TCCCATCACETT TCAGTGECAGTGGATC TGEGACAGATTTCACTCTCACCATCAGCAGT CTGCAA
CCTGAAGATTTTGCTACGTACTAC TETCACCAGTATGAGAGTCCACCTTTGACGTTCGGCCAAGGGACCAARGTGETAA
TCAAACGG (SEQ ID NO: 1878}
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BMS3h-193-25

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTRCATCTGTAGGAGACEGAG T CACCATCACTTGCCGEGEAAGTE
AGACGATTGAGLGTCGTTTAMT TGG TATCAGCAGAAACET GGGAAAGCCCCTAGGCTCCTGATCTATCTTGCTACCCE
TTTGCABAGTGGEGTCCCATCACGLT ICAGTGGCAG FGGATC T GGEACAGAT TTCACTCTCACCATCAGCAGTCTGCAR
CCTGAAGATTTTGCTACGTACTAC TETCATCAGTATGAGAGT CCACCTTTGACGT TCGGCCAAGGGACCARAGTGGAAA
TCAAACGG (SEQ D NO: 1879)

BMS3h-193-26

GACATCCAGATGACCCAGTCTECATECTCCETETCTGCATCTOTABGAGACCETATCACCATCACTTGCECGGEEAABTC
AGLCGATTGAGCGTCGTTTARAT TG TATCAGCAGAAGCLAGEGAAAGLCLCTAAGC TCCTGATCTATCTTGCTTCCCG
TTTGCAAAGTGGEGTCCCATCACGTTTCAGTGGCAGTGGATCT GEGACAGAT TTCACTCTCACCATCAGCAGTUTGLAA
CCTGAAGATTTTGCTACATACTACTGTCATCAGTATGAGAGTC CACCTTTGALG T TCGECCAAGGGACCAAAGTGGAAA
TCARACGG (SEQ ID. NO: 1888)

BMS3h-193-27

GACATCCAGATGACCCAGTE TCCATCCTCCLTGTCTGCATC TOTAGGAGACCGTGTCACCATCACTFTGCCORELAAGTC
AGACGATTGEGCGTCETTTAAATTEGTATCAGCAGAAACCAGGGAAAGCECCTAAGCTCCTGATCTATCTTGETTCCCE
TTTGCAAAGTGGEGTCCCATCACGTT TEAGTGGCAGTGGATCTGGGACAGAT TTCACTCTCACCATCAGCAGTCTUCAA
CCTGAAGATTTTGCTACGTACTACTGTEATCAGTATGAGAGT CCACCTTTGACET TCGGCCAAGGEACCAAAGTGLAAA
TCARACGG (SEQ ID NO: 1081}

BMS3h-193-28

GACATCCAGATGACCCAGTCTCCATCCTCCUTGTCTGCATCTGTAGGAGACCATAT CACCATCACTTGCCOGGCAAGTC
AGTCGATTGAGCGCCGTTTAART TGGTATCAGCAGAMACLAGGGAMGCCCCTAAGCTCCTGATC TATCTTGLTTECCE
TTTGCAAAGTGGEGTCCCATCACGTT TCAGTGGCAGTGGATCTGGEACAGAT TTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTCATCAGTATGAGAGTCCTCCTT TGACGTTCGACCAAGGGACCAAAGTGGARA
TCATACGG (SEQ ID WO: 1082)

BMS3h-193-29

GACATCCAGATGACCCAGTC TCCATCCTCCCTRTC I GCATCTGTAGGAGACCGAGTCACCATCACTTGCEGGACAAGTC
AGACGATTGAGCGTCGTTTAAAT TEGTATCAGCAGAAACCTGEGAAMGLCCCTAAGCTCCTGATCTATCT TGETACCLG
TTTGCAAAGTGGEETCLCATCACGLT TIEAG TGGCAG TGGATCTGEGACAGATT TCACTCTCALCATCAGCAGTCTGCAA
CLTGAABATTTTGUTALGTACTACTGTCATCAGTATGAGAGT-CCACCTTTGACGT TCGGCCAAGGRACCAAAGTGGAAA
TCARACEG (SEQ ID NQ: 1@83)

BMS3h-193-30

GACATCCAGATGACCCAGTCTECATCETCCCTGTCTGCATC T GTAGGAGAC CGTGTCACCATCACTTGCCGEGTAAGTC
AGTCBATTEAGCECCGTT TAAAT TGGTATCAGCAGAAACCAGGEAAMGC CCCTAAGC TECTIBATC TATCTTECTTCCCE
TTTGCAAGTGGEGTCCCATCACETTTCAGTGGCAGTGEATC TGRGGACAGATTTCAC TCTCACCATCAGCAGTCTGLAA
CCTGAAGATTTTECTACGTACTACTGTCATCAGTATGAGAGT CCTCC TTTGACGTTCGGCCARGGGACCARAGTGGARA
TCAARCHG (SEQ ID NO: 1084)

BMS3h-193-2501

GACATCCAGATGACCCAGTCTCCATCETCCCTETCTGCATC T TAGGAGACCGAGT CACCATCACTTGCCEGECAAGTC
AGACGATTGAGCETCGTTTAAATTGRTATCAGCAGAAACT TGOGARAGLCCCTAGGC TCCTGATCTATCTTGETAGCCS
TTTGCAAAGTEGEGTECCATCACGLTTCAGTGECAGTGGATC TEGEACAGATTTCACTCTCACCATCAGCAGTETGLAA
CCTGAAGATTTTGCTACGTACTACTGTCATCAGTTCGAGCACCCACCTTTGACGTTCGGLCAAGGGACCAAAGTGGAAA
TCAARLGG {SEQ ID NO: 1085)

BMS3h-193-2502

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGAGTCACCATCACTTGCCGRALAAGTT
TCCCCATTGACCETLGTTTAAAT TGETATCAGCAGAAALL AAGCCCCTAGGCTCCTGATETATCTTGCTACCEG
TTTGCAAAGTGGEGTCCCATCACACT TCAGTEGEAGTGGATCTOGGACAGATTTCACTCTCACCATCAGCAGTITGCAA
CCTGAABATTTTGCTACGTACTACTG TCATCAGTATGAGAGT CCACCTTTRACGTTCRGLLAAGRGACCAAAGTGGAAA
TCARACEG (SEQ ID NO: 1086)

BMS3h-193-2503

GACATCCAGATGACCCAGTETCEATCETECCTETCTGCATCTGTAGGAGACEGAGTCACCATCACTTGCCGEEEAAGTT
CCACCAT TGRCCGTCETTTAAMTTGG TATCAGCAGAAACCTEGEAMGCCLCTAGEL TCCTEATCTATC T TGCTACCCE
TTTGCAMGTGGGETCCCATCACGCT TCAGTGGCAGTGEATC TGGGACAGATT TCACTCTCACCATCAGLAGTCTGLAR
CCTGARGATTTTGCTACGTACTACTGTCATCAGT ATGAGAGTCCAGCT TTGACGT TCGGCCAAGGGACCARAGTGRALA
TCAMACGG (SEQ ID NO: 1887)

BMS3h-193-2504




DK/EP 2699601 T3

Human Anti-CD40 Variable Domain Encoding Nucleotide Sequences

GACATCCAGATGALCCAGTCTCCATCCTCCCTGTCTGRLATCTGTAGGAGACCGAG T TACCATCACTTGCCEGGCAAGTT
CCCAGATTGGGCATCAT TTAAAT TGGTACTAGCAGASACCAGGEAAAGCCCLTAGGLUTCCTGATETATCTTGETACCCG
TTTACAAAGTEGEETCCCATCACGCTTCAGTGECAGTGGATCTGGGALAGATTTCACTCTCACCATCAGCAGTCTGLAA
CCTGAAGATTTTECTACGTACTALTGTCATCAGTATGAGAGTCCACCTTTGACGT TCGGCCAAGGGACCARAG TAGAAA
TCAAACGE (SEQ ID NO: 1088)

BMS3h-193-2505

GACATCCAGATEACCTAGTCTCEATCETCCCTETCTGCATC TGTAGEAGACCGAGTCACCATCACTTGOCGERCAAGTS
AGCGGAT TGGGCETCGTTTAAATTGETATCAGCAGAAACCAGGGAAAGLCCCTAGGC TCCTRATCTATCTTGCTALCLE:
TTTGCARAGTGGEGTCCCATCACGCT TCAGTGGLAGTEGATC TEGGACAGAT TTCACTCTCACCATCAGCAGTCTGCAS
CCTGAAGATTTTGCTACGTACTACTGTCATCAGTATGAGAGT CCACCTTTBACGTTCGECCAAGGRACCAAAGTGGAAA
TCAAACGG {SEQ IO NO: 10893

BMS3h-193-2506

GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTECATCT GTAGGAGACCAAGT CACCATCACTTGCEGAECAAGTL
AGCAGATTGGCCECTGTTTAMATTGG TATCAGCAGAAACE TAGGAAAGL CCCTAGGC TCCTGATCTATCTTGLTACCCS
TTTGCAAAGTGGEGTCCCATCACGETTCAGTGGUAGTGEATC TEEGACAGAT TTCACTCTCACCATCAGCAGTCTGCAA
CCTGARGATT TTGCTACGTAC TACTGTCATCAGTATGAGAGT CCACCTT TGACGTTCGGCCAAGAGACCARAGTGGAAA
TCARACGG (SEQ ID NO: 1898)

BMS3h-193-2507

GACATCCAGATGACCCAGTCTCCATCCTCCUTGTC TACATC TG TAGGAGACCGAGTCACCATCACTTGECGRGLAAGTC
AGCCGATTGCCCGECGTT TAAATTGGTACCAGCAGAAACTAGGGARGCLCCETAGGCTCCTEATCTATCT TRCTACCCH
TTTGCAAAGTEAEGE TCECATCACGCTTCAGTOGCAGTGEATCTEGGACAGATTTEACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTCATCAGTATGAGAGTCCACCTTTGACGTTCGECCAAGEGACCAAAGTGGAAA
TCAAACGE (SEQ ID ND: 1@91)

BMS3h-193-2508

GACATCCAGATGACCCAGT CTCCATCCTCCCTGTCTGEATCTGTAGGAGACCHAGT CACCATCACTTGCLGGGLAAGTE
GGARCATTGGCCGTCGTTTAMATTGETACLAGCAGAAALCAGGGAAAGC CCUTAGGC TCETGATCTATETTECTACCCE
TTTGCAAMGTGEGGTCCCATCACGETTCAGTGGCABTREATC TEGGACAGAT TTCACTCTCACCATCAGCARTCTGCAA
CCTGAAGATTTTGCTACGTACTALTGTCATCAGTATGAGAGT CCACCTTTGACGTTCGGCLAAGGEACCAAAGTHGAAR
TCAAGLGG (SEQ ID- NO: 1692}

BMS3h-193-2509

GACATCCAGATGACCCAGTCTCCATELTCCCTGTCTGCATCTGTAGGAGACCAAGTCACCATCACT TECLGGECAAGTE
GGAACATTGACCGTCGTTTAAAT TGGTACCAGCAGANAGCAGGGAAAGL CCCTAGGCTCCTGATCTATCTTGLTACCLG
TTTGCAAAGT GGG TCCCATCACGLTTCAGTOGEAGTGEATC TGGGACAGATTTCACTCTCACCATCAGCAGT CTGCAA
CCTGAAGATT TTGCTACGTACTACTETCATCAGTATGAGAGTCCACCTTTGACGT TCGGCCAAGGGACCAAAGTGGAAA
TCAAACEG (SEQ ID:NO: 1893)

BMS3h-193-2510

GACATCCAGATGACCCAGTCTCCATCCTCLCTGTCTGCATCTETAGGAGACCGAGTCACCATCALTTGCIGGGTAAGTL
AGAGCATTGGGECETCGTTTARAT TGETACCAGCAGAAACCTGRGAMGLCCLTAGGU TCCTEATCTATCTTGCTACCCG
TTTGCAAAGTGGGGTCCCATCACGCTTCAGTGGCAGTGGATC TEGGACAGAT T TCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTATCATCAGTATGAGAGTCCACCTTTGACGT TCAGCCARGGGACCAAAGTGRAAA
TCAMACGG (SEQ ID NO: 1@94)

BMS3h-193-2511

GACATCCAGATEACCCAGTCTCCATCCFECCTOTCTGEATCTETAGGAGACCGAGT CACCATCACTTGECGRGCARGTC
AGAACATTGGGACGCGTTTAAATTGGTACCAGCAGAAACCAGGGAAGLCCLTAGGCTCCTGATCTATCTTGCTACLCE
TTTGLAAAGT GGGETCCCATCACBCT TCAGTGECAGTGGATCTGEGACAGATT TCACTCTCACCATCAGEAGTCTGLAA
CCTGAABATT T IGCTACGTACTACTGTCATCAGTATGAGAGTCCACLTT TGACGT TCGGCCAAGGGACCARAGTEGAAA
TEAMACGE (SEQ ID NO: 1895)

BMS3h-193-2512

GACATCCAGATGACCCAGTCTCCATCC TCEC TATCTGCATC TGTAGGAGAC CEAGTCACCATCACT TGCCAGGCANGTG
AGGTCATTGEGCGTCGTT TAAATTEGTACCAGCAGAAACCAGEGABAGCCCCTAGGCTCETGATCTATCT T6CTACCLG
TTTGCARAGTGGHETCCCATCACGET TCAGTGECAGTGGATCTGEGACAGATT TCACTC ICACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTCATCAGT ATGAGAGT CCACCTTTGACGT TCGGCEAAGGEACCAAGTGGAAA
TCAAACGG (SEQ ID NO: 1896)

BMS3h-193-2513

GACATCCAGATGACCCAGTCTCCATLCTCCCTGT L TGCATCTGTAGGAGACLGAGTCACCATCACTTGECGGGLAAGTE
AGGCGATTEECCGTCRT TTAAAT TOETATCAGCAGAAACC AGGEAAAGLLLCTAGGE TCCTGATCTATCTTGL TACCCE
TTTGCAAAGTGEEETCCCATCACGCTTCAGTGGCAGTGGATC TGGGACAGATT TCACTCTCATCATCAGCAGTCTGCAA
CLTGAAGATTTTGCTACGTACTACTGTCATCAGTATGAGAGT CCACCTTTGACGT TCGGCCAAGGGACCAAAGTGGAAA
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BM53h-193-2514

GACATCCAGATEACCEAGTCTCCATCCTCLCTGTCTGEATCTGTAGEAGACCGAGT CACCATCACTTGCCEGGCAAGTA
CCAGCATTECOCGTCOTTTAAAT TGATATCAGCAGAASCCTEGGAAAGLLCCTAGGLTCCTRATCTATCTITGCTACLCG
TTTGCARAGTGGEGTCCCATCACGLTTCAGTGGLAGTEEATE TGGGACAGATTTEACTCTCACCATLAGEAGTCTGLAA
CCTGARGATTTTGCTACGTACTACTGT CATCAGTATGAGAGT CCACCTTTGACGT TCAGECAAGGCACCARAGTEGAAA
TCAAACGG (SEQ ID NO: 18%8)

BMS3h-193-2515

GACATCCAGATGACLCAGTCTCCATCCTCCCTATCTGEAT CTGTAGGAGACCRAGTCACCATCACTTGLLGGECANGTT
TGAACATTGGGCGTCGTTTARAT TGGTACCAGCAGARACCAGGGANAGCLCCTAGGCTCCTGATCTATETTGCTACCCE
TTTGCAAAGT GGEETCCCATCACGCTTCAGTGECAGTORATC TGGGACAGAT TTCACTCTCACCA T CAGCAGTCTGLAA
CCTGAAGATTTTGCTACG TACTACTGTCATCAGTATGAGAGT CCACCTT TGACGT TCGGCCAAGGGACCAAAGTGGAAA
TCAARCGG (SEQ ID NO: 1899)

BMS3h-193-2516

GACATCCAGATOACCCAGTCTCCATCCTCCCTETCTGCATCTGTAGGAGACCGAGTCACCATCACTTGCCGGRCAAGTC
AGACGATTGAGCGTCGTT TAAAT TGETACCAGCAGAAACCAGRGAAAGCCCCTAGGCTCCTGATCTATCTTTCGTCGAA
GTTGCAAAGTGEGGTCLCATCACGETTCAGTGGEAGTGEATCTGGGACAGATTTCACTCTCACCATCAGUAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTCATCAGTATGAGAGT CCACCT TTGACET TCGGCCAAGGGACCAPAGTGGARA
FCARACGG (SEQ ID NO: 1160)

BM53h-198-1

GAGGTGCAGCTGT TEGAGTCTGGEGEAGGCT TGGT TCAGCCTRGGGGET CECTGLG [CTCTCCTGTGLAGCCTCCGEAT
CCACEATIGCTGEETATGAGATGTAGTGEGETCCGCCAGGUTCCAGGRAAGEG I CTAGAGCG TG TCTCAGL TATTAGTGE
TAGTGGTGETAGCACATACTACGCAGACTCCETGAAGGGCCGET TCACTATCYCCCEAGACCATTCCAAGARCACGLTG:
TATCTGCAAATGAACAGCCTGCG TG CEAGGATACCGCEGTATATTACTGT GLGAGAGATCLCTTATAGT TTTGACTACT
GOAGTCAGGGAACCCTCGTCAGCGTCTCGAGE (SEQ I NO: 1181}

BMS3h-198-2

GAGGTGCAGLCGTTGGAGTCTGEEEEAGGCT TGETACAGLCTGHGEOGTLCCTGCGTCTCTCCTETGRCAGLCTUCGGAT
TCACETTTECTGOETATCAGATGTGGTEGETCCOCCAGGE TCCAGGEAAGGETCTAGAGLGGATC TCAGCTATTAGLGG
TAGTGGTGETAGCACATACTACGCAGACTCCGTGAAGGGC CGGTTCACCATCTCCCOCGACGATTCCAAGAACACGCTG:
TATCTGCAAATGAACAGL CTGCGTGLCGAGGATACCGLGE TATATTALTGTGCGAGAGAT CCTTATAGTTTTGACTACT
GGGGTCAGGGAACCCTEETCACCETCTCGAGE (SEQ 10 NO: 1182)

BMS3h-198-3

GAGETECAGCTGTTEGAGTC TGEGEGAGGCTCGGTACAGLLTOEEGEATCCCTGCGTCTCTCC TGTGCAGCCACCGGAT
CCACETTTGCTGEETATGAGATE TRGTEAGTCCGELAGGET CCAGGGARBGATCTAGAGCOGETC TCAGCTATTAGTGE:
TAGTGETGGETAGCACATAC TACGCAGAL TCCETGAAGGGCCEOTTCACCATCTCCCGCBACGAT TCCAAGAACACGCTG
TATCTGCAART GAACAGCCTGCGTGCCGAGGATACCGEGGTATAT TACTGTGCGAGAGATCC TTACAGTTATGACTACT
GEGETCAGEGAACCCTGETCTCCETCTCGAGC (SEQ I0 NO: 1183)

BMS3h-198-4

GAGGTGCAGCTGTTGGAGTCTEGEEGAGGCTTGGTACAGLCTGGGGEATCCCTACATCTCTCLTATGCAGCLTCCHGAC
TCACCTTTECTGEGTATGAGATG TGGTGGGTCCGLCAGGCACCAGEGAAGGGTC TAGAGCLGGTCTCAGLTATTAGTGE
TAGTEGTGETAGCACATACTACGCAGACTCCGTGAAGGECCGGT TCACCATCTCLCGCEACGAT TCCAAGAACACGCTE
TATCTGCAAATGAACAGCC TGLG TECCOAGGATACCGCAGTATATCACTGTGLGAGAGATCCTTATAGT TTTGACTACT
GGGETCAGGGAACCCTGGTCACCETCTCGAGC (SEQ ID NO: 1104)

BMS3h-198-5

GAGGTGCAGCTGTTGGAGTCTEGEGEAGGLTTGETACAGCCTGGGAAGETCCCTEOATLTCTCCTATGCAGLCTCCGGAT
TCACCTTTGCTGGGTATGAGATGTGE TGGETCCECCAGECTCCAGGGAAGGG TCTAGAGCGGGTUTCAGCTATTAGTGE
TAGTGGTGETAGCACATACTACGCAGACTLTGTGARGEGCLGET TCACCAT CTCCCGLGACGAT TCLAAGAACACGCTG
TATCTGCAAATGAACAGCCTGEGTGELGAGGATACCGCGGTATATCACTGTGLGARAGAACCTTATAGT TATEACTACT
GGEGEETCAGEGAALCCTGET CACCETLTCGAGE (SEQ ID NQ: 1185)

BMS3h-198-6

GAGGTGCAGCTGT TGEAGTC TEEEEEAGGE T TEETACAGCCTGEEGAETCCCTGLATCTCTCCTETGCAGCLTCCGBAT
CCACCTTTGC TGRGTATGAGATGTGE TGGGTCCGCCAGGE TCCAGGEAAGGGT CTAGAGCGGETCTCAGCTATTAGTGE
TAGTGGTGGTAGCACATACTACGCAGAC TCCGTGAAGEGCCGET TCACCATCTCLCGCGACGAT TCCAAGAACACGCTE
TATCTGCAAATGAACAGCCTECGTCCCGAGRATACCECGGTATATTACTGTGTRARAGATCCTTATAGTTTTGACTACT
GGEGTCAGGEAACCCTGGTCACCAICTCGAGC (SEQ ID NO: 1106)

BMS3h-198-7
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GAGGTGCAGCTGT TGEAGT CTGEEGEAGGCT TEGTACAGCCTGGGGEGTCCCTGLGTCTCTCCTGTGCAGCLTCCGGAT
CCACCATTGCCGGRTATGAGATGTEG TGARGT CLGLCAGGLTEL AAGGGTCTAGAGCGGGTCTCAGETATTAGTGE
TAGTGGTGGTAGCACATACTACGCAGACTCCATEAAGGACCGET TCACCATCTCCCGCGACGATTCCAAGAACACGETE
TATCTGCAAATGAACAGCC TGCGTGLEGAGGATACCACAGTATAT TACTGTGCEAGAGATCCTTATAGT TTTGACTACT
GGEGTCAGGEAACCCCGGTCACCGTCTCGAGE (SEQ 1D NO: 1107)

BMS3h-198-8

GAGGTGCAGCTGATGGAGTC TEEGGEAGGC T TGGTACAGECTEGGEEETCCCTECGTCTET CLTATGCAGECTCCGEAT
CEACCTTTGCTGGGTATGAGATGTGGTGGTACCGCCAGGC TCCAGGEAAGRGTCT AGAGCGGG TCLTCAGLTATTAGTGE
AAGTGGTAGAAGEACATACTACGCAGALTCCGTGAAGGGLCAETTCACCATETCCCECGACGAT TCCAAGAALACGLTS
TATCTGCAAATGAACAGCCTECGTGCCGAGGATACCGCGGTATATTACT GTGLGAAAGATL CTTATAGT TTTGACTACT
GEEGETCAGGGAACCCTAGTCACCGTCTEGAGE (SEQ ID NO: 11e8)

BMS3h-198-9

GAGGTGEAGC TGCTGEAGT CTGEEAGAGECT TGO TACAGCLTGEGEEETCCCTGLGTCTCTCCTOTGCAGCCTCLGEAT
TCACCTTTGCTOGGTATGAGATGTGETGEG TCCECCAGBLTCCAGREAAGCGETCTAGAGLGGE TCTCAGCTATTAGTGG
TAGTGHTGETAGCACGTAC TACGCAGALTCCGTEAAGGGCCGATTCACCATLTCCLGCGACGATTCCAAGARCACGCTG
TATCTGCAAATGAACAGCCTGEGTGECGAGGATACCGLAGTATATTACTCTGCGARAGAACCTTATAGT TTTGACTACT
GGEGTCAGGGAACCCTGRTCACCGTCTCGAGC (SEQ ID NO: 1189)

BMS3h-198-10

GAGGTGCAGCTGTTGEAGTCTGGGGOAGGL T THETACAGCCTGGRGEGTCCLTGCATCTCTCCTGTGLARC L TLCGGAT
CLACCATTGCTAGATATGAGATGTGGTGEA TCCECCAGRE TCLAGGGAAGGETCTAGAGCGGATLTCAGCTATTAGTGE
TAGTGETGGTAGCACATACTACGCAGACTCUGTGAAGGECCGGTTCACCATCTCCCGLGACGAT TCCAAGAACACGLTS
TATCTGCAAATGAACAGCCTGLGTGCCGAGGATACCGLGGTATAT TACTGTGLGAAAGATCCATATAGT TITGACTACT
GGOGTCAGGGAACCCTERTCACCETCTCGAGC (SEQ IDNNO: 111@)

BMS3h-198-11

GAGGTGCAGCTGT THGAGT CTGGEGEAGGLT TAGTACAGCCTGEEEGATCCCTECATCTETCCTETRCAGCCTLCGGAT
TCACCTTTGCTGGETATGAGATATEETGEATCEGLCAGGE TCCAGGGAAGGGTCTAGAGLGGETL TCABCTAT TAGTGE
TAGTGGTGETAGLACATACTACGCABACTCCGTGAAGGGLCGGT TCACCATLTCCCGCBACGAT TCCAAGAACACGLTE
TATCTGCAAATGAACAGCCTGLGTGCCGAGGATACCGLGGTATATTACTGTGLGAGAGACCCTTATAGTTTTGACTACT
BEEGTCAGGLARCLCTGETCTCCETCTLGAGC (SEQ D NO: 1111)

BMS3h-198-12

GAGGTGCAGCTGTTGGAGT CTAGEAEAGGLT TGGTACAGLCTGOGEEGTCLCTGEGTCTCTCCTGTGCAGCCTLCGGAT
TCACCATTGCTGGGTATGAGATGTGGTGGGTCCGCCAGGE TCCAGGGAAGGHT CTAGAGLGCETCTCCACTATTAGTEG
TAGTGGTGGTAGCACATACTACGCGGAL TCCGTGAAGGAECCGGTTCACCATCTCCCGLGACGATTCCAAGARCACECTG
TATCTGCAPATGAACAGCCTGLGTGCCGAGGATACCGCGETATATTACTGTGLGAAAGATCCTTATAGTTTTGACTACT
GGGGET CAGBGABLCLTGATCACCETTTCGAGC (SEQ ID NO: 1112)

BMS3h-198-13

GAGGTGCAGCTGTTGGAGT CTEGEGEAGGEL T TGGTACAGCCTGEGGGGTCCCTGLGTCTCTCCTGTGLAGCC T CCAGAT
TCACLTTTGCTBGGTATGAGATGTGG TGEG TCEGCCAGGL TCCAGGEAAGGGTCTAGAGCGTATETCAGETATTAGTGE
TAGTGGTGETAGCACATACTACGUAGACTCCETGAAGLGCCGAT TCALCATEACCCGUEACGAT TCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGLGG TATATTACTGTGCGARAGAGCC TTATAGT TTFGACTACT
GGGGTCAGGEAACCCTGGTCACCGTLTCGAGC (SEQ ID NO: 1113)

BMS3h-198-14

GAGGTACAGETETTGGAGTCTGEGLEAGGL T TGETACAGLCTGEEEERTCECTECATCTCTECTGTGCAGCCTCCGGAT
TCACCTTTGCTGGGTATGAGATGTGGT GETTCCGCCAGGLTCCAGGOARGGGT CTAGAGC GGG TC TCAGCTATTAGIGG
TAGTGGTGETAGCACATACTACGCAGAL TCLGTGAAGGGCCEGT TCACCATLTCE CGCGACGATACCAAGRACACGLTE
TATCTGCAAATGAACAGCCTGCGTELCGAGGATACCGCGGTATAT TACTGTGC GAAAGAT CCTTATAGT TTTGACTACT
GECGETCAGGEAACCCTGRTCACCGTETCGAGE (SEQ ID NO: 1114)

BMS3h-198-15

GAGGTGCAGETGT TGEAGT CTGGHREGAGGL TTGETACAGCETGGGEGETLCCTOCGTCTETCCTETGCAGCCTCLGGAT
COACCTTTGETGRETATGAGE TG TG THGATICGLLAGGU ICCAGGEAAGGE TLTEGAGC GGG TCTCAGCTATTAGTEE
TAGTGGTGGTAGCACATACTACGCAGACTCCGTGAAGGGLLGGT TCACCATCTLCLGCGACSATTCCAAGAACACGCTG
TATCTGLARATGAACAGCCTGLGTECCEAGEATACCGCGE TATATTACTGTGCGAGAGATCCTTATAGTTTTGACTTACT
GGEGTCAGGGAACLCTEGGTCACCETCTCGAGC (SEQ ID WO: 1115)

BMS3h-198-16

GAGGTGCAGCTGT TGGAGT(TGGERGAGHC T TGGTACAGLCTGEGRGETECCTGLGTCTCTCETGTGUAGGLT ECGGAT
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CCACCTTTECTGGETATGAGATETGETGEE TCLGCCAGGL TCCAGGBAAGGE TC TAGAGCLGATC TCAGCTAT TAGTAG.
TAGTGSTGGTAGCACATACTACGCAGACTCCGTGAAGEGECGETTCACCATUTCCLGLGACGAT TCCAAGARCACGCTE
TATCTGAAAATGAACAGCCTGLGTGCCGAGGATACCGLGGTATAT TACTGTGCGAAAGATCCTTATAGT TTTGACTACT
GGEGTCAGGGAACCCTGETCACCGTCTEGAGE (SEQ ID NQ: 1116)

BMS3h-198-17

GAGETGLAGCTGT TGGAGT CTGLGUGAGECTTGGTACAGL L TEGRGEGTCCCTCCGTCTCTCCTGTGCAGECTCCGGAT
TCALCTTTECTGEGTATEAGATGTGE TEEGTCCGUCAGGL TCCAGGGAAGEET CTAGAGCGGETCTCAGLTATTAGTGG:
TAGTGGTGETAGCACATACTACGCAGACTCCGTGAAGGGCCEGTTCACCATCTCCCECEACGAT TCCAAGAACALGLTG
TATCTGCAAATGAACAGCCTGLGTOC CGAGGATACCGLGETATAT TACTGTGCGAGAGATCCTTATAGTTTTGACTALT
GGGGTCAGGGAACCLTGETCACCOTCTCGAGE (SEQ ID NO: 1117)

BMS3h-198-18

GAGGTGCAGLTGTTGGAGT CTGREEGEAGECT TG TACAGL CTGEEGE6TCCCTECATE T CTECTRTECAGICTCLEGAC
TCACCTTTGCTGEE TATGAGATGTGGTGGEETLCECCOGEE TCCAGGGARGGGT C TAGAGCGGATLGCAGCTATTAGTGG
TAGTGGTGETAGCACATACTACGCAGACTCUGTGAAGGLLCEET TCACCATCTCUCGLGACGAT TCCAAGAACATGLTG
TATCTGCAAATGAACAGCCTGEG TGLCGAGGATACCECGGTATATTACTGTGCGAGAGATCCTTATAGTTTTGACTACT
GEGGTCAGGGAACCCTGETCACCGTCTCGAGE (SEQ IR NO@ 1138)

BMS3h-198-19

GAGGTGCAGCTGTTEGAGT( TEGGHGAGGCT TEETACAGCT TAGEGAGTCCETGCGTCTCTCC TETGCAGCCTCEGGAT
TCACCTTTGLTGRGTATGAGT TGTGET GGG TCCGCCAGGCLCCAGGHAAGGAT CTAGAGL GG TCTCAGCTATTAGTGE
AAGTGETEETAGCACATACTACGCAGACTE CETGAAGGGCCEGTTCACCATC TCCCGCAACGAT TCLAAGARCACGCTE
TATCTGCAALTGAACAGCCTGEGTGCCEAGGATACCGEGGTATAT TACTRTGE GAGAGATCETTATAGTTTTGACTACC
GEGEATCAGEGAACCCTGETCACCGTCTCGAGE (SEQ LD NO: 1119)

BMS3h-198-20

GAGGTGCAGCTGTTGEAGTCTGGGGGAGGCTTGRTACAGLCT GEGTCCCTGUGTCTCTCCTGTGCAGCCCCCGEAT
TCACCTTAGCTGGE TATEAGATATGGT GGG TCCECCAGEL TLCAGRGAAGGETC TAGAGC GGG TCTCAGCTATTAGTGE
TAGTGETGETAGCACATACTALGCAGACTCCGTEAAGRGECEE T EACCATC TCCCGCGACGAT TECARGAACALGCTG
TATCTGCAAARTGAACAGCCTECGTGCCGAGGATACCGCGGTATATTACT GTGCGAAAGAACCTTATAGTTTTGACTACT
GEEGTCAGGGAACCCTRGTCACCGTCTCAAGE (SEQ TD NO: 1128)

BMS3h-198-21

GAGGTECAGLTGTTGOAGTC THGGEEAGELTTOGTACAGCCTGGEGEGTCCLTACATCTC TCCTETECAGCCTCCGGAC
TLACCTTTGCTGRGTATGAGATGTGGE TGGATCCATCELECTC CAGGEAAGEGTCT AGAGCGGRTCTCAGC TATTAGTGGE
TAGTGGTGGTAGCACATAC TACGCAGAC TCCGTGAAGGGT CEGTTLACCATCTCCCGCOACGATTCCAMBAACACGLTE
TATCTGCAAATGAACAGLCTGCGTGCCGAGGATACCGCGGTATAT TACTGTGLGAGAGATCCTTATAGTTTTGACTACT
GOGGTCGEGEAACCCTEGTCACCGTCTCGAGC (SEQ ID NO: 1121)

BMS3h-198-22

GAGGTGCAGCTGT TGGAGTE TGAGGEAGRE TTGATACAGCCLEEGGEGTCLETGEG I CICTCC THTGCCECLTELGEAT
TCACCTTTECTGEGTATGAGATGTGET GGG TCCGLLAGUC TCCAGGBAAGEET CT AGAGL GGG TCTCAGCTAT TAGTGE
TAGLGGTGETAGLACATACTACGCAGALTCCATGAAGGGLCOET TCACCATCTCCCGCRALGAT TCLAAGARCACECTE
TATCTGCAMATGAACAGCCTGLGTGLCGAGGATACCGLGE TATAT TACTGT GLGARAGAALLTTATAGT TATGACTACT
GGEGTCATGEAACCCTGETTACTGTCTCGAGE (SEQ 1D NO: 1122)

BMS3h-198-23

GAGGTGCAGCCATTEEAGTC TEEGREAGGLT THGATACAGCLTEGGGEETCCCTGLGTCTCTCCTGTGCAGECTLCGUEAT
TCACCTTTGCTGEGTATRAGATGTGGTGGEGTCLGCCAGECTC CAGGEAAGGGTCTAGAGCGRETCTCAGLTATTAGTGE
TAGTGGTGGTANCACATACTACGCAGAC TCCGTGARGGGCCGHTTCACCATCTCCCGCGACGATTCCARGARCALGCTG.
TATCTGCAAATGAACAGCC TGCETGCLGAGGATACCGBEATATAT TACTGTGLGAGAGATCCTTATAGT T TGALTACT
GGGGTCAGGGTACCCTGGTCACCGTCTCGAGE (SEQ ID N@: 1323)

BMS3h-198-24

GABGTGCAGCTGT TGEAGTCTGEGGGAGGCT TGETACAGECTAGEGEGTCCLTECETCTLTCCTATGLAGCCTCCGEAT
TCACCTTTGCTGEGTATGAGATGTGGTGEGT CLGCCAGGL TCLAGGGAAGGGT CTAGAGCGGGTCTCAGCTATTAGTGE
TAGTGGTGATAGEACATALTACGCAGAC TCLGTGAAGGGLCGETTCACCATCTCCCGCHACGATTCCAAGAACACGLTS
TATCTGCAAATGAACAGCLTGCGTGCLGAGGATACCGCGGTATATTACTGTGLGAAAGRACCTTATAGTTTTGALTCCT
GGEGTCAGEGARCCCTGETCACCGTCTCGAGE (SEQ ID NO: 1124)

BMS3h-198-25

GAGGLGCAGCTGTTGGAGTCT! TTGETACAGEUTGGEGEGT CCCTECETCTCTECTETECAGCCTELGEAT
TAACCTTCGETGEETATGAGATE TEGTGERTLCGOCAGGETCCAGGGAAGGET CTAGAGCGLGTCTCABCTATTAGTES
TAGTGGCEGTAGCACATACTACGLAGAC TCLGTGANGGGCLGET TCACCATCTCCCGCGACGATTCLAAGAACACGCTG
TATCTGCARATGAACAGCCTGCGTGCCGAGGATACCGCGETATATTACTGTGCEAGAGATCCTTATAGTTTTGACTACT
GGGGTCAGGGAACCCTGRTCACCRTCTEGAGE (SEQ ID NOt 1125)
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BMS3h-198-26

GAGGTGCAGCTGT TRAAG TCTGEEGGAGGL TTGATACAGCC TGGEGEGT CCCTECATETCTCCTETECAGECTCCGGAT
CCACCTTTECTGEGTATGAGATG TGGTGGETCCGCCAGGL TCLAGGGAAGGGT (TAGAGCEGE TCTCABCTATTAGTGE
TAGTGGTGETAGCACATACTACGLAGAC TCCGTGAAGGGCCGETTCTCCATETCCCGCGACGAT TCCAAGAACACGLTS
TATCTGCAAATGAACAGCCTGCOTGCCGAGRATACCGCGGTATATTACTGTGCGAAAGAACCTTATAGTT TTGACCACT
BEGGTCAGGGAACCCTEGTCACCGTCTCGAGC (SEQ ID NO: 1126)

BMS3h-198-27

GAGGTGCAGC TGTTGGAGTCTGGEGGAGHCTTGETACAGCCTGGGGGET CCCTGCETCTC TCLTGTGCAGECTCAGRAT
CCACCTTTECTGEGTATGAGATGTGATGGETLCHCAGEEC TCCAGGGAAGGGT CTAGAGLGEG TCTCAGCTATTAGTSG
TAGTGETGETAGCACATACTACGCAGACTCCGTBAAGGGCLGGT TCACCATCT CCCGLGACGATTELARGAACACGLTE
TATCTGCAAATGAACAGCCTGCATGLCGAGGATACCGCGETATATTACTGTGCGAGAGATCCTTATAGT T TGACTACT
GGEGTCAGEGAACCCTGGETCACCGTCTCBAGC (SEQ ID NG:i 1127)

BMS3h-198-28

GAGGTGCACCTGTTGGAGTC TEGEGEAGECT TERTACAGCCTGGGGEGAT CCCTECGTCTCTCCTGTGCAGCCTCCGEAT
TCACCTTTECTGRGTATGAGATG TAGTGGT TCLECCAGEC T CCAGGGAAGGET CTAGAGCGGE TCTCAGCTATTAGTGE
TAGTGGTGETAGCACATACTACGL AGACTCLGTGAAGEGLCEET TCACCATCTCCCGCGACGATTCCAAGARCACGLTG
TATCTGCAAATGAACAGCCTGCE TGCCGAGGATALCGUGETATATTACTGTGLGAAAGATCLTTATAGTTTTGACAACT
GELGTCAGSGAACCCTGETCACCETETCGAGC (SEQ ID NO: 1128)

BMS3h-198-29

GAGGTGCAGCTGTTGGAGTCTGEEEOAGGL TTGHTAGAGLCTGGGGGGT CCCT GEGTCTCTECTGTECAGCCTCEGGAT
TCACCTTTEE TGRBTATGAGATG TEETGGETCCECCAGGC TCCAGGGAAGGGT CTAGAGLGGETCTLAGCTAT TAGTGE.
TAGTGGTGETAGCACATACTACGCAGACTCCGTGAAGGGCCGGT TCACCATCTCCCGCGALGAT TCCAAGAACACGLTG
TATCTGCARATGAMCAGCCTGCGTGCCGAGGATACCGCEGTATATTALT GTGLEAAAGAACCTTATAGTTTTGACCALC
GGGGTCAGEGAACCCTGGTCACCETCTCGAGC (SEQ ID NOC: 11293

BMS3h-198-30

GAGGTGCAGCTGTTGGAGTCT TTAGTACAGCCTEERGEETCCOTOCGTCTCTLCTGTGCAGCCTCLGGAT
ACACCTTTGLTGEGTATGAGATATGGTGEE TCCGCCAGEE TCLAGGGAAGGGTC TAGAGLGEGTCTCAGCTATTAGTGG
TAGTGGTGETAGCACATACTACGCAGAC TCCGTEAAGGGCCGGT TCACCATCTCCCGCGACGAT TCCAAGAACACGCTG
TATCTGCAMATGABCAGCCTECETGLEGAGBATACCGEGGTATAT TACTGTGCGAAAGAACCTTATAGTTTTGALCACC
GGGETCAGBGAMCCTGGTCACCGTETCGAGC (SEQ ID NO: 1128)

BMS3h-198-31

GAGGTGCAGCTGTTGOAL TCTGGOGGAGGLTTEGTACAGLCTGEGGEETCCCTECGTCTCTCCTGTGCAGCETCCGEAT
TCACCTTTGCTGEGTATGAGATGTOGTGEGTCLGCCAGGLTCCAGEUAAGGET CTAGAGCGGGTCTCAGCTATTAGTGE
TAGTGGTEATAGCACATACTACGCAGAT TCTGTGAAGGGL CEGTTCACCATCTCCCGCEACART TCCAAGAACACGCTE
TATCTGCAAATGAACAGLLTGUGTGLCGAGGATACCGLGGTATATCACTGTGCGAAAGAACC TTATAGT TATGACTALT
GEEETCAGBGAALCCTGGTCACCOGTCTCOAGC (SEQ TD NO: 1131)

BMS3h-198-32

GAGGTGCAGCTGTTGGAGTCTGEGEGAGGL TTEATACAGCCTGGEGAGTCCCTGCETCTCTCCTGTECAGCCTCCGGAT
TCACCTTTGCTGEGTATGAGATGTGGTGET TCLACCAGSCTCCAGGGAAGGGTCTAGAGLGGETCTCAGLTAT TAGTGG
TAGTGGTGETAGCACATACTACGCAGAC TCCGTGAAGGGLCAGTTCACCATCTCCCGCGACAAT TCCAAGAACACGLTG
TATCTGCAAATGAACAGECTGCGT GCLGAGHATACCECGETATAT TACTGTGCGAAAGATCCTTATAGTTTTGACAACT
GGGETCAGGGAACCCTGEGTCACCGTCTEGAGC (SEQ IR NO: 1132)

BMS3h-198-33

GAGETGCAGCTGT TGRAGTL TAEGGRAGGL TTAGTACAGCCTOGEGEGETCCCTECGTCTCTCCTGTGLAGCCTCLGEAT
TCACCTTTGLTGEG FATGAGATGT GGTGEETCCGCCAGGL TCCAGGGAAGGGT CTAGAGLGGGTCTCAGCTATTAGTGG
TAGTGGTGGTAGCACATACTACGCAGACTC TGTGAAGEGLCGGT TCACCATCTCCCGUGACEAT TELAAGARCACGLTE
TATCTGCAAATGAACAGC CTGCETGCCGAGRATACEGCGGTATATTACTGTGCRAAAGAACCTTATAGITATGACTACT
GEGGTCAGGGAACCCTGBTCACCGTETCGAGE (SEQ ID NQ: 1133)

BMS3h-198-34

GAGGTGCAGCTGTTGGAGTC TEGEGEAGECTTEGTACAGCLTGEGEGETCCCTGCATCTCTCCTGTGCAGCCTCCORAT
TCACCTTTACTGEGTATGAGATGTGGT GGG TCLGCCAGGCTL CCGEGARGGGTCTAGAGCGLETCTCAGCTAT TAGTGE
TAGTGGTGGTAGCACATACTACGCAGALTCCGTGAAGGECCGGT TCACCATCTCCCGCGATGAT TCCAAGAACACGCTE
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTATATTACTGTGCGAAAGAT CCTTATAGTTTTGACAACT
GBEGTCAGEGAACCCTAGTCACCGTCTLGAGL (SEQ IP NO: 1134)

BMS3h-198-35
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GAGGTGCAGCTGTTGEAGTCT TTGGETACAGCCTGEGGGETCLCTGLETCTCTCCTGTGCAGCCTCEGGAT
TCACCTTTGCTGEETATEAGATGTGGTGEGTCCGLCAGGC TCCAGGGAAGEGT CTAGAGTGLETCTCAGCTAT TAGTGG
TAGTGGTGGTAGCACATAL TACGCAGACTCTGTGAAGGGCLOGTTCACCATETCCCGEGACGAT TCCAAGAACACGCTE
TATCTGCAAATGAACAGCCTGEGTGLCGAGGATALCECGETATATCACTGTGCGAAAGAACCTTATAGTTATRACTACT
GGEETCAGGEAACCCTGGTCACCGTCTCGAGE (SEQ ID NO: L135)

BMS3h-198-36

GAGGTGLAGCTGT TEEAGT CTGGEGGAGGL TTGE TACAGECTGEAGGET CCCTRCETCTCTCCTGTGCAGCCTCIGGAT
TCACCTTTGCTGGGTATGAGATGTAETGRT TCCECCAGGLTCCARGEANGEGT CTAGAGTGGETCTCAGCTAT TAGTGE
TAGTGGTGGTAGCACATACTACGLAGACTCCGTGAAGEGLCEGTTCACCATCTCCCGCGACGAT TCCAAGARCACGCTE
TATCTGCAMTGAACAGLCTGCGTGCCGAGEATACCGCEETATATTACTGTGCEAAAGATCCTTATAGFTTIGACAALT
GGEGTCAGGEAACCCTGRTCACCATCTCGAGC (SEQ ID NO: 1138)

BMS3h-198-37

GAGGETGCAGCTETTGGAGTC TGGGGEAGGE TTEGTACAGCCT GGGEEGTCCCTGCGTCTCTCCTGTGCAGCCTCCGGAT
TCACCT TTGCTGOGTATGAG T TGTGGTGGGTCCGECAGGLCCCAGGEARGGAT C TAGAGCGEGTCTCAGCTATTAGTGE
ARGTGGTEGTAGCACATACTACGCAGACTCCGTGAAGGECCGRT TCACCATCTCCUGCGACGATTCCAAGAACACRCTG
TATCTGCAAATGAACAGCC TGCGTGCCGAGEATACCGCGGTATAT TACTGTGCGAAAGATCCTTATAGT TTTGAC TACC
GEGGTCAGGGAACCCTEGTCACCGTE TCEASE (SEQ ID NO: 1137)

BMS3h-198-38

GAGGTGCAGCTGTTGOAGTCT AGGL T TEATACAGLCT CCCTGLGTCTCTCCTETGCAGCCTLCGGAT
TCACCTTTECTGEGTATGAG TTGTGE TE66T CLGCCAGECCCLAGGGAAGGGT CTAGAGL GGG TCTCAGLTAT TAGTGG
AAGTGGTGETAGCACATACTACGCAGACTCL GTGAABGELCGGT TCACCATCTCCCGCGACGAT TCCAAGAACALGCTE
TATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCOCGGTATAT TACTGTGLGAGAGATCC T TATAGTTTTGACTACT
GGGETCAGGGAACCCTGETCACCGTCTCGAGE (SEQ ID NO: 1238)

BM53h-202-1

GAGGTGCAGCTE T TGGAGTCTGEGEAGEGC TTAETACAGLCTGEEEEGTCCCTECHTCTCTCCTGTACAGCCICCAGAT
TCACCTTTCCGACTGCTGAGATGC TG TGGATCCGCAAGGETEC, AGGGTCTAGAGTGERTCTCATCTATTTLGGC
TAGTGGTGET TCTACATACTALGCAGAC TCCGTGAAGGEC CGETTCACCATCTCCCGCGACAATTCCAAGAACACGLTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCEGTATATTACTGTGCEANAGAGCCEGTRAGTTATGTGGCGA
CGTTTGACTACTGGGGTCAGGGAACCCTGETCACCGTCTCGAGE (SEQ 1D NO: 1139)

BMS3h-202-2

GABGTGCAGCTGTTEGTATC TEGGEEAGGET TEG TACAGCCTEGGGGGTCCCTGLGTCTCTCCTGTGCAGCCTECGEAT
TCACCT TTCCRACTGCTGAGATG T TATGAEGTCCECCAGGCTCCAGGLAAGGGTCLAGAGTGEGTCTCATCAATTTCGGT
TAGTGGTGETTCTACATALTATGCAGAC TCCOTGAARGGGLCGET TCACCATCTCCCGCGACAATFCCAAGAACACGCTE
TATCTGCABATGAACAGCCTGCGTGCCGAGGACACCGCEGTATAT TACTGTGLGAAAGAGCCGGTGAGTTATGTGGLGA
CGTTTGACTACTGGEG TCAGGGAACCCTGGTCACCGTCTCGAGE (SEQ ID NO: 1148)

BMS3h-202-3

BAGGTGCAGCTGTTGGAGTC TGEGRAAGGCT TG TACAGCCTEGGEEGTCCCTACATCTCTCGTOTGCAGCCTLCGGAT
TCACCTTTCCHACTGLCGAGA TGGETGTGRGTCCGLAAGGC TCCAGGEATGGETCTAGAGTGEGTCTCATCTATTTCGGE
TAGTGGTGET TATACATAU TACGCAGAC TCCGT GANGGGCLGET TCACCATCTCCCGCGACAATTCCAAGAACATGLTG
TATCTGCAAATGAACAGCLTECGTGCCGAGGACACCGCEETATA TTACTGTGLEANAGAGCCGETGAGTTATGTGRCHA
CGTTTGACTACTGGGGTCAGGGAGCCC TGATCACCGTCACEGAGE (SEQ ID NO: 1141)

BMS3h-202-4

GAGGTGCAGCTETTGGTGTCTGEGEGAGEC TTGG TACAGCCTGGGEGGGTCCCTGCETCTCTCCTEIECAGCCTCLGGAT
TCACCTTTCCGACTGC TGAGATEA TG TGEETCCACCAGGE TCCAGGEAAGEET CTAGAGTGEGTCTCATCTATTTCGEC
TAGTEGTGET TCTACATACTACGCAGAC TCCGTGAAGGECLGGT TCTCCATCTCCCGCGACEAT TCCAAGAAL ACGCTE
TATETGCAAATGAACAGCCTGCGTGCCOAGGACACCGCRGTATATTACTGTGLGAAAGAGECEGTGAGTTATGTGGLGA
CGTTTGACTACTGGEGTCATGGAGECCTGETCACCGTCTCRAGS (SEQ ID NO: 1142)

BMS3h-202-5

GAGSTGCAGE TGTTGGAGTC TGEGGGAGET T TG TACAGCCTGAGEGATCCCTGLGTFCTCTCCTGTGCAGCCTCCEEAT
TCACATTTCCGAC TGLTGAGATET TATGGETCCGECAGGLTCCAGGGANGERTC TAGAGTGEG TCTCATCTATTTCGRGE
TAGTGGTGETTCTACATACTACGCAGAC TCLGTGAAGGGCCGGT TCACCATCTCLCGLGACAATTCLARGAACALGCTG
TATCTGCAAAT GAACAGEC TGUGAGCCGAGEACACCGCGGTATAT TACTGTGEGANAGAGCCGETGAGTTATE TGGCAA
CETTTGACTACTGGGGTCAGGGAACCLTGGTCACCGTCTCGAGE (SEQ ID NO: 1143)

BMS3h-202-6

GAGGCGCAGCTGT TGEAGTC TERGGGTGEE TTGGTACAGC CTEGGEGETCCETRCGTCTLTCCTGTGCAGCCTCCGBAT
TCACCTTTCCEACTECTGAGATEGTGTGEETCLGCCAGGE TCCAGGGARGGE TCTAGAGTGGATCTCATCTATTTCAGL
TAGTGETGGTTCTACATACT ACGCAGACTCCGTGAAGGECCGHTTCACCATCTCLCGCGACAAT TCLARGAACACGLTG




DK/EP 2699601 T3

Human Anti-CD40 Variable Domain Encoding Nucleotide Sequences

TATCTGCAATTGAMCAGCC TECOTECCGAGGACACCECGGTATAT TACTGTGCGAAAGAGCLGGTEAGT TATG TGHCGA
CGTTTGACTACTGEGHTCGGEGAACCCTGGTCACCGTCTCEAGE (SEQ ID NO: 1144)

BMS3h-202-7

GAGGTECAGCTGTTGRAGTCTGRGGGAGGL TTGGETACAGE CTGGEGEGTCECTECRTCTCTCCTETRCAGCCTCCEGAT
TCACATTTCCGACTGCTGAGATGTTGTEGEGTCCELCAGEL [CCAGGGAAGGGTCTAGAGTRLGOTCTCATCTATTTCGGC
TAGTGETGETTCTACATACTACGCAGAL TCLGTGAAGGECCGET TCACCATCTCCCOCGACAAT TCCANGAGUACGC TG
TATCTGCAAATGAACAGCCTGCOTGCCOAGGACACCRLGGTATATTACTGTGLEARAGAGCCAGTGAGT TATGTGGCGA
CETTTGACTACTGGGGTCCAGGAGCCCTGRTLACCGTETCGAGE (SEQ 1D NO: 1145)

BMS3h-202-8

GAGGTGCAGC TGTTEGAGTCCOGEEGAGGC TTGATACAGCCTRGEGGEGETCCCTECRTCTCTCLTGTGCAGCCTCLGOAT
TCACCTTTCCGACTGCTGAGATGC TG TGEG TCCGCAAGEC TCCAGGRAAGEGTCTAGAGTGEETCTCATCTATTTLGEC
TAGTBGTGET TCTACATACTACGCAGACTCCGTGAAGGGCEGAT TCACCATCTCCCGCGACAAT TCCAAGAACACGCTG
TTTCTGCAAATGAACAGCCTGLGTEC COAGGACACCACEGTATATTACTGTGLCAAAGAGCLGGTGAGT TATGTGGCGA
CETTTGACTACTERGGTCAGGGAACCETGETCACCGTCTCGAGC (SEQ ID NO: 1146)

BMS3h-202-9

GAGGTGCAGC TGTTGGAGTC TAGGGGAGGCT TGGTACAGCCTEGEGEETCCCTCCGTCTCTCC TGTGCAGCCTECGRAT
TCACATTTCCGACTRL TGAGATGT TG TGOS TECOECAGGCTECAGGEAAGGETCTAGAGTGGETETCATCTATTTCRGL
TAGTGGTEGT TCTACATACTACGCAGACTCLGTGAAGGECCGAT TCACCATCTCCCGCGACAATTCCAAGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGLGE TATATTACTGTGEGAAAGAGCCGGTGAGT TATGTGGCGA
CATTTGACTACTEGEGTCCAGBAGCCCTEGTCACCATETCGAGE (SEQ ID NO: 1147)

BMS3h-202-10

GAGGTGCAGCTGTTGGAGT C TGEGGGAGGC TTGE TACAGCLTBGAGGGTCLCTECGTCTCTECTGTGCAGCLTCCGGAT
TCACCTTTCOGACTGE TGAGATGCTATGGG TCCGLLAGEC TCCAGGEAAGBGGTC TAGAGTEGGTC TCATCTATTTCGGE
TAGTGGTGGTTCTACATACTACGLAGAC TCCATGAAGGEC CGETTCACCAT CTCCCGCGACAAT TCCAAGAACALGETE
TATTTGCAAATGAACAGCC TGCGTGCLGAGGACACCGLGG TATATTACTGTGLGAAAGAGCCGGTGTATTATGTGGCGA
CGTTTGACTACTGEGGTCAGEGAACCCTGETCACCATCTCGAGE (SEQ ID NO: 1148)

BMS3h-202-11

GAGETGCAGCTGTTGGAGTCCGGGGEAGEE TTEETACAGCCTGREGRGTCCCTGCETCTCTCC TETECAGCL TECGGAT
TCACCTTTCEGACTGCTGAGATGCTGTGGE TCCGCAAGGL TCCAGGEAAGEGTCTAGAGTAGGTETCATCTATTTCGEC
TAGTGETGGTTCTACATACTACGCAGAC TECGTGAAGEGLCGET TCACCATCTCCCBLGACAATTCLARGAACACGCTG
TATCTGCAAATGAACAGCCTGCGTGECGAGGACGLCGCEGTATAT TACTETECGAAAGAGCCGOTOAGTTATGTGGLGA
CGTTTGACTACTGEGATCAGGEAACCCTGETCACCGTCTCGAGE (SEQ ID NO: 1149)

BMS3h-217-1

AACATCCAGATGACCCAGTC TCCATCC TCCCTATCTECAT CTETAGGAGACCRTGTCACCATCACTTBCCGGGEANGTE
ATTITATTGETACTCTGT TAAC TT GG TACCAGCATABACC AGEEARABCCCE TANGC TCCTGATCACTTATGGTTCETT
GTTECAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGAT TTCACTCTCACCATCAGCAGTCTGCAA
CCTGRAGATTTTGC TACGTAC TAC TETGET CAGGEEGTGC TETEECC TEERACETTCEOCCARGEGACCAAGETGGAM
TCARACGG (SEQ 1D NO: 1158)

BMS3h-217-2

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCG TG TCACCATCACT TGLCGGGEAAGTC
ATTTTATTGGTACTCTGTTATCTTGGTACCAGCAGARACCACGGARAGELCCTARACTCCTGATCACTTATGGTICETT
GITGCAAAGTGGEGGTCCCATCACGTTTCAGTGGLAGTEEATCTGGGACAGATTTCACTCTCACCATCAGTAGTCTGCAT
CCTGAAGATTTTGLTACGTACTACTGTGGTCAGGGEETEC TGTGGCCTCCGACGT TCAETCAAGGGACCAAGG TGGAAA
TCAAACGE [SEQ ID NO: 1151)

BMS3h-217-3

GACATCCAGATGACCCAGTCTCCETCCTCCCTGACTGCATCTGTAGGAGACCG TR TLACCATCACTTELOGGGCAAGTC:
ATTTTATTGETACTCTGT TATCTTGATACCAGLAGAAACCAGGGAMGCL CCTAAGL TCLTGE TCACTTATGET TCETT
GTTGCAAAGTGGGETCCCATCACGTTTCAGTGGLAGTGGATC TGGGACAGAT TTCACTCTCACCATCAGCAATCTGCAA
CCTGAABATTTTGCTACGTACTACTGTGETCAGOGGGT BE TETGECCTCCTACGT TCGGECAAGEGACCAAGGTGGAAA
ACATACGG (SEQ ID MO: 1152)

BMS3h-217-4

GACATCCAGATGACCCAGTCTCCATECTCECTGTCTECATC IGTAGGAGACCGTGTCACCATCACTTGLCGEGEAAGTC
ATTTTATTGCTACTCTGTTATCTTGE TACCAGLAGAAACCAGGLABAGCLLCTAAGCTCL TGATCACTTATGGTTCCTT
GTTGEAAAGTGGGETCCCAT CACGTT TCAGTEGCAGTBGATC TGEGACAGATT TCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATT TTGCTACGTAC TACTGTGGTCAGGGGET G TGTEGCC TCCGACGT TCGGLCAAGGGACEAAGGTGEAAA
TEAAACGG (SEQ ID NO: 1153)
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BMS3h-217-5

GACATCCAGATGACCCAGTC TECATCCTTCCTGTCTGCAT CTGTAGGAGACCGTATCACCATCACTTGCCAEECANGTC
ATTTTATTGCTACTCTGTTATC TTEGTACCAGEAGAAACCAGEGAMGECEL T ARGCT CCIGATCACTTATEETTECTT
GTTGCAMAGTGGEGTCCCATCACGTTTCAGTGBCAGT GEATC TGGGACAGATT TCACTCTCACCATCAGCAGTCTGCAA
CCTGARGATTTTGCTACGTACTACTGTGGT CAGGGGETEC TG TGGCCTCCGACE T TCGGCCANGGGACCANGETGGANA
TCAAACGG (SEQ ID NG: 1154)

BMS3h-217-6

GACATCCAGATGACCCAGTCTCCATCCTCCLTATCTGCATCT GTAGGAGACCGTATCACCATCACT TGCLGGGCAAGTC
ATTTTATTGGTACTCTGTTATCTTGGTACCAGEAGAAACC) ABMAGCCACTAAGCTCCTGATCACTTATGGTTCCTT
GTTGCAAAGTGGEGTCCCATCACGTTTCAGTGGLAGTGGATC TGEGACAGAT T TCACTCTCACCATCAGCAGTCTGLAA
COTGAAGACTTTGCTACGTACTACTGTGETCAGGGGETGCTGTGRCCCCLGACGTTCEGCLCAGGEGACCAAGGTGGAAA
TCAAACGT (SEQ IDNQ: 1155)

BMS3h-217-7

GACATCCAGATGACCCAGTCTCCATCCTCCUTGTCTGCATCTGTAGGAGRCCG TG TCACCATCACTTGCLGGGCAAMGTL
ATTTTATTGETTCTCTGTTATCT TGGTACCAGLATARACCABGRAAAGCECCTAAGLTCCTGATCACT TATGETTCCTT
GTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGRATC TGGGACAGATTTCACTCTCACCATCAGLAGTCTGLAA
CCTGAAGATTTTGCTACGTAE TACTGTGETCAGEGEGTECTETGECE TRCEACGT TCEGELAAGGHEACCAAGGTEGARA
TCARACGG (SEQ TD NO: 1156)

BMS3h-217-8

GACATCCAGATGACCCAGTCTCCATCCTCCC TRTCTBCATCTRTAGGAGACCETETCACCATCACTTGCCRGECAAGTC
ATTTTATTGETACTCTGT TATC T TRGTACCAGCATAAACCAGGGAMGCCCCTANGCTCCTGATCACTTATGGTTCCTT
GTTGCAMAGTGGGEGTCCCATCACGTTTCAGTGECAGTEGATLTGEEACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTAC TGTGGTCAGGGGETGLTGTGGCCTECGACGT TCGECCAAGGEACCAAGGTGGALA
TCAAMLGE (SEQ D NO: 1157)

BMS3h-217-9

GACATCCAGATGACCCAGTCTCCATCCTCECTGT CTGEATCT GTAGGAGACTGETGTCACCATCACTTECCGRLLAAGTC
ATTTTATTGETACTCTGTTATCT TEGTACCAGCATAAACCAGGGAAAGCCCCTAAGE TCLTGATCACT IATGGTTCCAT
GTTGCAAGTGGEETCCEATCACGTT TCAGTGECAGTGEATC TGGGACAGAT T TCACTCT CACCATCAGCAGTE TGLAA
CCTGAAGATTTTGCAACGTAC TACTGTGETCAGGEGETEC TG TEGCC TRLGACET TEGGELAMGRGACCANGETGGARA
TEARACGG (SEQ 1D NO: 1158)

BMS3h-217-10

GACATCCAGATGACTCAGTCTCCATCCTCLCTGT CTGCATCTGTAGGAGACCGAGTCACCATCACTTGLCGEGLAAGTL
ATTTTATTGGTACTCI GITATCCTGGETACCAGCATARAC CAGGGAAAGCCCCTAAGC TCCTEATEACCTATRATTLETT
GTTECANGTGGGGTCCCATCACGTTTCAGTGGCAGT GGATC TEEGACAGAAT TCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATT I I GCTACGTACTACTGTGGTCAGEGAGTGE TGTGECL TACGACET TCEGLCALGGGACEAAGGTGGAAA
TCARACGG (SEQ ID NQ: :1159)

BMS3h-217-11

GACATCCAGATGACCCAGTCTCCATCCTCCCTGACTGCATC TETAGGAGACCG TG TCACCATCACTTECCEGECAAGTC
ATTTTATTGGTACTCTGTTATCTTGG TACCAGCATAMCCAGRGARAGECCETARGE TCCTGATCACT TATGETTCCTT
GTTGCAMAGTGGGGTCCCATCACGTT TCAGTGGCAGTGEATC TGGGACAGAAT TCACTCTCACTATCAGLAGTCTGLAA
CCTGARGATTTTGC TACGTACTACTG TGETCAGGGGETEC TE TRGCC TECGACET TCGGCCANGGGACCARGGTGEAMA
TCAAACGG (SEQ ID NO: 1160)

BMS3h-217-12

AACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCT.GTAGGAGACTGTGTCACCATCACTTGCCGGGCAAGTC
ATTTTATTGGTACTCTGTTATCTTGG TACCAGCATAAACCAGGGAAAGLCELTAAGCTCETGATCACTTATGGTTCCTT
GTTGCAAAGTGGEGTCCCATCACGTT TCAGTGECAGT GRATC TGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGEGTCAGGGGET GCTGTGECC TACGACGTTCOGLCAAGGGACCRAGGTGGARA
TCAAACGE (SEQ ID NO: 1161)

BMS3h-217-13

GACATCCAGATGACCCAGTCTUCATLCTCLCTGTCTGCATCTGTAGGAGACCGTGTCALCATCAAT TGCCGOGLAARTC
ATTTTATTGGTACTCTGTTATCTTGGTACCAGCATAAACCAGGEARAGLCCCTAAGC TCCTGATCACTTATGRTTCCTT
GTTGCABAGTGGGGTCCCATCACHTT TCAGTGGCAGTGEATC TGGGACAGATT TCACTCTCACCATCAGCAGTCTGLAA,
CCTGAAGATTTTGCTACGTACTACTGTRGT CAGGGEGT GCTGTGGCC TECEACGT TCGGECAAGGGACCAAGGTGGALA
TCARALGG (SEQ ID NO: 1162)

BMS3h-217-14

GACATCCAGT TRACCCAGTCACCATCCTECE TRTCTROATT TRTAGGAGACC GTGTCACCATC ACTTGECGRGCAAGTC
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ATTTTATTGGTACTCTGTTATCT TGGTACCAGCAGAAACCAGGGAAAGCCACT AAGCTCCTGATCACTTATGETTCCTT
GTTGCAMAGTGLGETCCCATCACGTT TCAGTGGCAGTGOATC TGGGACAGATT TCACTCTCACCATCAGEASTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGGT CAGGGGETGL TG TGECC TCCGACET TCGGULAAGGGACCAAGGTGGAAA
TCAMCEG {SEQ ID: NO: 1163)

BMS3h-217-15

GACATCCAGATGACACAGTCTCCATCCTCCCTGTATGLATCTGTAGGAGACCETGTCACEATCACTTGCCGEGTAAGTC
ATTTTATTGATACTCTGTTATCTTGGTACCAGCAGAAACCAGGGAAAGECCCTAAGCTCCTGATCACTTATGETTLCTT
GTTGCAAAGTGGBETCCCATCACGTTTCAGTGGCAGT GGATC TGGGACAGATT TCACTCTCAGCATCAGCAGT CTGCAA
CCTGAAGATTTTGCTACGTACTALTGTEGT CAGGGGETLC TGTGECCCCCGACETTCGGACAAGGGACCAAGGTGGAAR
TEANACAG (SEQ 1D NO: 1164)

BMS3h-217-16

GACATTCAGATGACCCAGTCTCCATCLTCCCTGTC FECATC TGTAGGAGACCG TGTCACCATCALTTGCCOGREAAGTC
ATTTTATTGETACTCTGTTATCT IGGTAGLAGCAGARAL CAAGGARAGE CCCTARGCTCC TGATCACTTATGE TTCCTT
GTTGCAAAGTGGGGTCCCATCACGT T TCAGTGGCAGTOUATC TGGEACAGAT T TCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGGTCAGEGGETGC TATGGCL TCOGACGT TCGGCCAAGAGACCAAGG TGGAAA
TCAAACGG (SEQ ID: NO: 1165)

BM53h-217-17

GACATCCAGATTATCCAGTCTCCATECTCCE TTTCTRCATC T TAGGAGACCTETCACCATCAL TTGECGOACARGTC
ATTTTATTGGTACTCTGT TATCTTGGTACCAGCAGAAACCAGEGARAGE CCCTARGC TCC TGATEACTTATGE TTCCTT
GTTGCAAAGTGGEETCCCATCACGTTTCAGTGGCAGTGGATC TGGGACAGAT TTCACTCTCACCATCAGCAGTCTGCAN
CCTGAAGATTTTGCTACGTACTAL TETGGTCAGGGGETGC TETGGCCTC CEACGT TCEGCCAAGGGACCAAGE TGGARA
TCAAACGG (SEQ ID NO: 1166)

BMS3h-217-18

GACATCCAGATGACCCAGTCTCCATCETCCCTGTCTGCAT CTGTAGGAGACCGTETCACT ATCACTTGCCGGECAAGTC
ATTTTATTGGTACTCTGT TATCT TGG TACCAGCTGAAACCAGGGARAGCCCCTAAGCTCCTEATCACTTATGGTTCCTT
GTTGCAAAGTGGEGTCCCATCACGTT TCAGTGGLAGTGGATC TGGRACAGATTTCAC TCTCACCATCAGLAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTG TGO TCAGGGGGTGL TETGECCTELGACGT TCOGCCAAGGGACCAAGGTGGAAA
TCABACGS (SEQ ID MO: 1167)

BMS3h-217-19

GACATCCAGATGACCCAGTCTCCATCCTCCCTATCTGCATC TG TAGGAGACCATGTCACCATCACTTGCCGGECAAGTC
ATTTTATTGGTACTCTGTTATCTTGGTACCAGCTGAAACCAGGGARAGCCCCAAAGCTCC TGATCACTTATGGTTCCTG
GTTECAAAGTGGEGTCCCATCACGTT TCAGTGECAGTGGATC TEGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGRAGATTTTGCTACGTACTACTGTEATCAGGGGETGC TG TGRCCTELOACETTCHG CAAGGGACCAAGGTAGAAA
ACARACGG (SEQ ID' NO; 1168)

BMS3h-217-20

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCETGTCACCATCACTTGCLGRGCAAGTL
ATTTTATTGGTACTCTGTTATCTTGGTACCAGCT TAAACCAGGEAAAGCCCOTABGCTCCTGATCACTTATGGTTCETT
GTTGCAACGTGGGGTCCCATCACGTTTCAGTGGCAGTCGATCTEEEACAGAT TTCACTC TCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGOTCAGGEGETGCTGTEGLC TGCGACGTTCAGL CAAGGGACCAAGGTGGAARA
TCAAACGG (SEQ ID NO: 1169)

BMS3h-217-21

GACATC CAGATGACCCAGGC TCCATCLTCCCTATCTACATCTGTAGGAGACCGTGTCACCATCACTTGCCARGCARGTC
ATTTTATTGGTACTCTGT TATCTTGGTACCAGE TGAAMC CAGEGAAAGCCCLTAAGCTCCTGATCACTTATGET TCLTT
GTTGCAGAGTGBGGTCCCATCACGTT TCAGTGGTAGTGGATC TGGGACAGAT TTCACTC TCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGGT CAGGGGETGC TGTEGCCTGCGACGT TCGGCCAAGGGAC CANGGT TGAAA
ACPAACGS (SEQ ID NO: 1178)

BMS3h-217-22

GACATCCAGATGACCCAGTCTCCATCE TCCCTRTCTGCATC TATAGEAGAL CGTGTCACCATCACTTGELGRGCAAGTC
ATTTTATTGGTTCTCTGHT TATCTTGGE TACCAGCAGARACC AGGGARAGCCCCAAAGCTCCTGATCACT FATGET TCETT
GTTGCAAAGTGEGGTCCCATCACET TTCAGT GGCAGTGEA TCTGEGACAGATTTCGCTCTCACCATCAGCAGTCTGLAA
CCTGAAGATTTTGCTACGTACTAC TG TGGTCAGEGGETGL TGTGECCTGCGACGTTCGGECANGGCACCAAGGTEGRAA
TEARACGG (SEQ TO: NO; 1371}

BMS3h-217-23

GACATCCAGATGACCCAGTCTECATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTRCLGGGEAAGTC
ATTTTATTGGTAGTCTGT TATCTTGGTACCAGGTGAAACCAGGGAAAGECCCTAAGLTCCTGATCACTTATGGTTCLTT
GTTGCAARGTGAGGTCCCATCACGT TTCAGTGGCAGTGEATL TEGGACAGATT TCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTT TGCTACGTACTACTGTGGT CAGEGGGTGC TGTEGCCTGCGACGT TCGGLCAAGGEACAALGGTGGAAA.
TCARACGG (SEQ ID NO: 1172)
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BMS3h-217-24

GACATCCTGATGACCCAGTCTCCATCCTCLCTGTCTGCATCTETAGGAGACCGTGTCACCATCACT TGCCGGGLAAGTC
ATTTTATTGGTAGTCTGTTATCTTGGTACCAGCAGAAACCAGGEAARGCCCCTAAGETCCTRATCACT TATGRTTLCTT
GTTGCARAGTGGEGTCCCATCACGTTTCAGTGGCAGTGGATC T GGGACAGAT TTCACTCTCACCATCAGCAGT CTGLAA
CCTGAAGATTTTGCTACGTACTACTGTGETCAGGGEGRTGC TGT GGLL TGLGACETTCOGCLAAGGGACCAAGGTGGAAA:
TCAAATGG [SEQ TD NO: 1173)

BMS3h-217-25

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGEREARGTC
ATTTTATTGGTACTCTGGTATCTTGOTAGCAGCAGAAACCGEEGAAAGCELCTAAGCTCCTGATCACTTATGGTTCCTT
GTTGEAAAGTGGEG TCCCATCACGTTTCAGTGGCAGTGGATL TEGGACAGATTTEACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTEGTCAGGGGETGC TATEGEC TGLGACGTACGGCCAAGGGACCAAGGTGRARA
TCAAACGG (SEQ IR NQ: 1174)

BM53h-217-26

GACATCCAGATGACCCAGTCTCCATCLTCTCTGTCTACAT CTGTAGGAGACCGTGTCACCATCAC FTECCGGECAAGTC
ATTTTATTGGTACTCTGBTATCTTGGTACCAGCAGAAACCAGEGAAAGC CCCTANGCTCCTGATCACTTATGGTTCCTT
GTTECAMAGTGGEGTCCCATCACETT TCAGTGGLAGTGGATC TEGGACAGATTTCACTCTCACCATCAGCAGT CTGCAA
CCTGAAGATT TTGCTACGTAC TAC TGTGE T CAGIGGETGC TG TEGCCTGLGAC TTTCAGC CAAGGGACCAAGGTGGAAA
ACAAACGG {SEQ ID NO: 1175)

BMS3h-217-27

GACATCAAGATGACCEAGTCTCCATCCTCLCTGTCTECATCTGTAGGAGACCETETCACCATCACTTGLCEGEIGAGTC
ATTTTATTGETACTCTGGTATCT TGETACCAGCAGARACCAGGEAMGLCCCAMMGCTCCTGATCACTTATGGTTCCAT
GTTGCAAAGTGEGGTCCCATCACGTT TCAGTGGCAGTGGA TCTGGGACAGAT T TCACTTTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGGTCAGGGRGTGL TGTGRCC TGLGACRTTCGEC CAAGGGALCAAGG TGGAAA
TCAAACGG (SEQ IR NO:: 1176}

BMS3h-217-28

GACATCCAGATGACCCAGTCTCCATEL TECCTETCTACATC TG TAGGAGACCGTETCACCATCACTTGCEAGGCAAGTC
ATTTTATTGGTACTCTEATATCCTGGTACCAGCAGANACCAGGEAMGCCCETAAGC TCCTRATCACTTATGGTTCETT
GTTGCAAAGTGEGETCCCATCACGTTTCAGTGECAGTGEATC TEGEACAGATT TCACTCTCACCATCAGCAGTCTGCAA
CCTGARGATTTTGC TACGTACTAC TETGETCAGGGGETGLTRTEGCCECAACETTCAECEAAGRGACCARGETGGAAA
TCARACGG (SEQ ID NO: 1177)

BMS3h-217-29

GACATCCAGATGACCEAGTCTECATECTCCCTETCTGCATCTGTAGGAGACCGTGTCACCATCACTTECCGGGEAAGTC
ATTTTATTGGTACTCTGTTATCT TGGTACCAGCAGAACCAGGGAAAGCCCCTAAGCTCC TGATCACTTATGGTTCE TG
GTTGCAAAGT GGGGTCCEATCACGTT TCAGTGGCAGTGGATC TGGGACAGATTTCACTCT CACCATCAGCAGTCTGCAA
CCTGABGATT TTGLTACGTACTACTGTEGTCAGGGEGTECTETGECE TEEGACGTTCEECANGEGACCAAGGTGGARA,
TCABACGG (SEQ IO NO: 3178)

BMS3h-217-30

GACATCCAGATGACLCAGTCTCCATCCTCCCTGTETGCATCTGT TRGAGACCGTE TCACCATCACTTGCOGGECAAGTC
ATTTTATTGGTACTCTGTTATCT TGG TACCAGC TGAAACCAGGEAAAGCLCCTAAGCTCCTGATCACTTATGATTLCTG
GTTGLAANGTGGEETCCCAT CACGT TTCAGTGECAGTGEATC TEGGACABATT TCACTCTCAC CATCAGTAGTCTGCAA
CCTGARGAT TTTGCTACG TACTACTGTEGTCAGGGGE TECTETGGLCTGLGACETTCHECCAAGGGACCAAGE TERAAA
TCAAACGG (SEQ ID HO: 1179)

BM53h-217-31

GACATCCAGATGACCCAGTCTCCATCCTCCCTRTCTGCATCTGTAGGAGACCG TG TCACCATCACT TGCCGGEGCAAGTE
ATTTTATTGETACTCTGT TATLT TGGTACCAGLAGARACLGEGRARAGCCLCTAAGCTCCTGATCACTTATEG TTCCTT
GTTGCARAGTGGEETCCCATEACET T TCAGTGECAGTGGAT TTGGGACAGATT TCACTCTCACCATCAGLAGTCTGLAA
CLTGAAGATTTTGCTACGTACTACTETGGTCAGGAGG TGL TG TEGECETGCGACAT TCHECCAAGGGACTAAGE TGGAAA
TCAAACGE (SEQ ID NO: 1188)

BMS3h-217-32

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACLGTETC ICCATCACT TECLGAGLAAGTC
ATTTTATTGETACTCTET TATCT TEGTACCAGCAGAAACE AGGGAAAGCLCCTAAGCTCCTGATCACTTATGGTTCCTT
GITGCAAAGTGGGSTCCCATCACET T TCAGTGECAGTGGAT TTEGGACAGAT I TCACTC I CACCATCAGCAGT CTGCAA
CCTGAAGATCTTGCTACGTACTACTGTGGTCAGGAGG TEC TETGGCCTGCGACGT TCAGLCAAGRGACCAAGG TGLAAA
TCARACGG (SEQ ID MO! 1181)

BMS3h-217-33
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GACATCCAGATGACCCAGTC TCCATCCTCCCTGTCTGCATCIGTAGBAGACCATG TCACCATCACTTGCCAGGLAAGTL
ATTTTATTGGTACTCTGTTATCTTGGTACCAGCAGAAACCAGGGAAAGLCCCTAAGUTCCTGATCACTTATEGTTCCTT
GTTGCAARGTGGGET CCCAT CACGT TTCAGTGECAGTGGAT TTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCCGAAGATTTTGLTACGTACTACTGTGEGTCAGGAGETGL TETGGLL TGCGACGTTCOECLAAGGGACCAAGGTGGAA
TCAAACGG (SEQ ID NO: 1182)

BMS3h-217-34

GACATCCAGATBACCCAGTC TCCATCCTCCCTGTCTGCATL AGTAGGAGACCGTETCACCATCACTTGCLGGGCAAGTL
ATTTTATTGETACTCTETTATC TTGE TACCAGCAGAAN CTGEGABAGCCCCTAAGC TCCTGATCACTTATGGTTCCTT
GTTGCABAGTGEOGTCCCAT CACGTTTCAGTGGCAGTGGAT TTGGGACAGAATTCACTCTCACCATCGGCAGTCTGCA
CCTGAAGATTTTGCTACGTACTACTGTGGTCAGGGGETGCTGTHACCTGCGACGT TCEGCCAAGGEACCARGGTGGARA
TCAARCGG (SEQ 1D HO: 1183)

BMS3h-217-35

GACATCCAGATGACCCAGTCACCATCCTCCCTOTCTGCATCTGTAGGAGACCGTGTCACCATCAC TTECCOEGLAAGTL
ATTTTATTGGTACTCTGTTATCTTGETACCAGCAGAAACCAGGEAAAGLCACTAAGCTCCTGATCACTTATEGTTCCTT
GTTGCAMGTGEEETCCCATCACETTTCAGTGRCAGTGGATI TEGGACAGATT ICACTCT CACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGGT CAGGGGE TGCTETEGCCTCCAACETTCAELCAAGRGACE AAGGTGGAAA
TCAABCGG (SEQ ID NO: 1184)

BMS3h-217-2301

GACATCLAGATRACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGARACCGTGTCACCATCAL T TGCCGGGCAAGTC
ACTTCATTGCCAGTCTGT TATCT TGETACCAGGTGARACCAGGGRAAGCCCCTAAGCTCCTGATCACT FATGGTTCLTT
GTTGCAAAGTGEGG TCCCATCACGTTTCAGTGGCAGTGRATCTGGGACAGATT TCACTL TCACCATCAGEAGTCTGEAA
CCTGARGATTT TGCTACGTACTACTATGET CAGGGORTGL TRTGGCC TECGACETTCEGCCAAGEGACAACGE TGGAAA
TCAMCGGE (SEQ ID NO; 1185)

BMS3h-217-2302

GACATCCAGATGACCCAGT CTCCATCCT CCCTETCTGCATCTGTAGBAGACCGTGTCACCATCACTTGCCGGRLAAGTC
ATTTCATTGCCCAGLTGT TATCT TGATACCAGETGAAACCAGGGAAAGLCCCTAAGCTCCTEATCACTTATGETTCCTT
GTTGCAAAGTGEGETCCCATCACGTT TCAGTGECAGTGGATCTGEGACAGATT TCACTCTCACCATCAGCAGTCTGUAN
CCTGAAGATTTIGL TACGTACTACTGTGETCAGGGGGTGCTGTGELL TACGACETTCAGCCAAGGGACAACGGTGGAAA
TCARACGG (SEG ID NO: 1186)

BMS3h-217-2303

GACATCCAGATEACCCAGTCTCCATCCTCCCTETCTGCATCTGTAGEAGACCOTETCACCATCACTTGLCGGGCAAGTC
ATTTCATTGCCCAGETETTATCTTGGTACCAGETGAAACCAGGGAAAGCCCCTAAGC TCCTGATCACTTATGGTTCCTT
GTTGCAAAGTGGOGTCCCATCACGTT TCAGTGECAGTEGATC TEGGACAGATT TCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGGT CAGGGGE TGL TATOGCC TG GACE TTCEGCCAAGGRACAACGGTGGAAA
TCAGACGG (SEQ ID NO: 1187}

BMS3h-217-2304

GACATCCAGATEACCCAGTCTCCATCCTCCCTBTCTRCATC T FAGRAGACCGTGTCACCATCAL TTGECGEECAAGTC
ATTACGAT IGCCTCLCTGETTATCT TEGTACCAGET GAAACCAGEGAAAGLCCLT ARGCTCCTGATCACTTATEETTCLTT
GTTGCAGAGTGEGGCCCCATCACGTTTCAGTGECAGTGGATCTGGGACAGAT T TCACTCTCACCATCAGCAGT CTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGGTCAGGGGE TG TGTAGLLTGCGACGT TCGLECCAAGGGACAACGG TGGAAA
TCAAALCGG (SEQ ID NO: 1188)

BM53h-217-2305

GACATCCAGATGACCCAGTCTCCATCCTCCCTETCTGCATCTETAGOAGACCGTGTCACCATCACT TGLCGEGCAAGTC
ATTTTATTGGTAGTCTGT TATCT TGGTACCAGGTGAAACCAGGGAAAGCCCCTAAGL TCCTEAT CACTTGEGCLTCCTA
CTTGCAAAGTGGEGT CCCATCACGTT TCAGTGGLAGTGGATL TGEGACAGATT TCAU ICTCACCATCAGCAGTLTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGGTCAGELGGTGL TG TGECCTGCGACGT TCGGLCARGGGACAALGETGGAAA
TCAAACGG (SEQ ID-NO: 1189)

BMS3h-217-2366

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTATAGGAGACCG TG TCACCATCACTTGCCEGECAAGTC
ATTTTATTGGTAGTCTGTTATC T TGGTACCAGETHARACCAGGGAAAGLCCCTAAGC TCCTGATCACTTGGACETCETA
CTTGCAAAGTGGGGTCCCATCACGTT TCAGTGRCAGTGGATE TGGGACAGATT TCACTCTCACCATCAGCAGT CIGLAA
CCTGAAGATTTTGCTACGTACTACTGTGGTCAGEGGGTGL TGTGGCC TECGACGT TCEGCCARGGEACAACGGTGGAAA
TCARACGG (SEQ ID NG: 1188)

BMS3h-217-2307

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATC TGTAGGAGACCGTGT CACCATCACTTGCCGGGCAAGTC
ATTTTATTGETAGTC YGT TATCT TGGTACCAGGTGANACCAGGGABAGECCCTAAGCTCCTGATCACTTGGTCGTCLTA
CTTGCAAAGTGGEGGT CCCATCACETTTCAGTGGCAGTGGATC TGGGACAGATT TCACTCTCACCATCAGCAGTCTGCAA
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CCTGAAGATTTTGCTACGTACTACTATGRT CAGGEGETGL THTAGCCTACGACGTTCOGLCAAGGGACAACGGTGHARA
TCABACGG (SEQ ID NO: 1131)

BMS3h-217-2308

GACATCCAGATGACCCAGTCTCCATCCTCELTETCTGCATCTGTAGGAGACCGTGT CACCATCACTTGCCGGOCAAGTC
ATTTTATIGGTAGTCTGTTATT TGGTACCAGG TGAMACCAGGGAAAGCLCCTAMGCTCCTGATCACT TGEGEGTCCTG
GTTECANAGTGEGGTCCCAT CACGTTTCAGTGGCAGTGRATC TGEGACAGATTTCACTC TEAC CATCAGCAGTCTGCAA
CCTGARGATTTTGCTACGTACTAC TG TGGTCAGGGGETGE TETEGEC TECGACETTCGGCCAAGRGACAACGGTGEAAA
TCABACGG (SEQ ID NO: 1192)

BMS3h-217-2309

GACATCCAGATGACCCAGTCTCCATCETCECTGTETGCATC TGTAGGAGACCGTGTCACCATCAC TTHCCEGECARGTE
ATTTTATTAGTAGTCTGT TATCTTGRTACCAGGT GAABCCAGGGAAAGELLCTAAGCTCCTEATCACTTGEGLGTCCTG
GTTECAAAGTGRGGTCCCATCACGT TTCAGTGGCAGTGEATCTGAGATAGATT TCACTCTCACCATCAGCAGT CTGCAA
CCTGAAGATTTTGL TACGTACTACTGTGGTCAGGGGGTGCTGTGECL TGCGACGT TCAELCAAGGRACARCGETGGAAA.
TCABACGG (SEQ IDTNO: 1198)

BMS3h-217-2310

GACATCCAGATGACCCAGTCTCCATECTCCCTETCTGCATCTGTAGGAGACCGTGTCACCATCACTTEECGGGCAAGTC
ATTTTATTGGTAGTCTGT TATCT TGGT ACCAGETGAAALCAGGGAARGLLCCTAAGCTCCTGATCACT TGRAGLTCCTG
GTTGCAAAGTGGEGTCCCATCACET TTCAGTGGCAGTGGATCTGGGACAGAT TTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGGTCAGGRGGTGCTGTGECCTGLGACET TCGEECAAGGRACAACGGTGGARA
TCARACGG (SEQ ID NO: 1194)

BMS3h-217-2311

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATC TGTAGGAGACCGTGTCACCATCACTIGECHEGLAAGTC
ATTGGATTGECCAGCTETTATCT TGRTACCAGG TOAAACCAGGGARAGCCCETARGE TCCTGATCACTTATGG TTCCTT
G TGCAAAGTGEGETCCCATCACETT TCAGTGGEAGTGGATC TGEGACAGAT TTCAC TCFCALCA TCAGCAGT CTGLAA
CCTGAAGATTTTGCTACGTACTAC TGTGGTCAGGEGGTGCTRTGGCC TECAACETTCHGCCAAGEEACANCEE TGGAAA
TCAMCGG (SEQ ID MO: 1195)

BMS3h-217-2312

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTETGLATCTGTAGGAGACCGTGT CACCATCACTTACCEGELAAGTT
ATTTTATTGGTTCGCTCTTACGETAETACCAGETGAAACCAGGGAAAGCCCCTAAGLTCCTGATCACTTATGGTTCCTT
GTTGCANAGTGGGGTCCCATCACGTTTCAGTGGCAGTGUATCTHGGATAGAT T TCACTCTCACCATCAGCAGT CTGCAA
CCTGAAGATTTTGCTACGTAC TACTGTOGTCAGBGEGTGC TETEGCCTECGACETTCGACCAAGGGACAACGETGGAAA
TCAAACGG (SEQ ID MO 1196)

BMS3h-217-2313

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCG TGTCACCATCACTTECCEGGEAAGTC
ATCOGATTGECCAGCTETTATC TTGETACCAGGTGAAACCAGGGABAGCCECTARGE TCCTGATCACTTATGG TTCETT
GTTGCARNGTGEGETCCCATCACGTTTCAGTGGOAGTGGATL TAGGACAGATT TCACTCTCACCATCAGCAGT CTGCAA
CCTGAAGATTTTGCTACGTAC TACTETGGTCAGRGGETGCTET BECC TECGACETTCRGCCANGGGACAACGG TGGAA
TCAAACGG (SEQ TD:NO: 1197)

BMS3h-217-2314

GACATCCAGATGACCCAGTCTCCATCCTECCTETETECATC TETAGGAGACEE T TCACCATCALTTECCEGECAAGTC
ATTACATTGCCTCCTOTTATE TTEGTACCAGGTEAAACCAGGEAAGLCECT AAGL TCCTEATCACTTATGEETTECTT
GTTGCAMAGT GGGETCCCATCACGTTTCAGTEGCAGTGEATE TEGBACAGAT T TLAC TCTCACCATCAGLAGTCTGEAA
CCTGAMGATTTTECTACGTACTACTE TEGTCAGRGHGTRE TATGGEC TLGACGT TCEECEAAGREACAACGATGGARA
TCARACGG (SEQ ID MO: 1198)

BMS3h-217-2315

GACATCCABATEACCCAGTCTCLATCCTOLCTGTCTGEATCTGTAGGAGACCETGTCACCATCACTTGLEGGECAAGTE
ATTTTATTGETAGTCTETTATCT TGETACCAGGTGANACCAGGGAAMGCCCCTAAGCTCETGATCCGGT TCGECTECTT
GTTGCABAGTBGGETCCCATCACETTTCAGTGGCAGTOGATC TEGEACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATT TTGCTACGTACTAC TETCGTEAGGGGETGCTGTEGRCCTGLGACGT TCGGCLAAGGEACAACGGTGGAAA
TCAAACGG {SEQ I0 NO: 1199)

BMS3h-217-2316

GACATCCAGATGACCCAGTCTCLATCCTCOCTOTCTGCATCTGT AGGAGACEG TG TCACCATCACT TGCCOGECARGTT
ATTTTATTGGTAGTCTGTTATCTTGETACCAGETOAAACCAGGGARAGCCCCTAAGE TCCTGATCACTTACAAGTCCTA
CTTGCAAAGTGEGGTCCCATCACATTTCAGTGGECAGTGGATC TAGGACAGATTTCACTCTCACCATCAGLAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTG TGATCAGGGEGTGLTGTEGCCTGLGACGT TLGGECAAGGRACAALGGTGGAAA
TCARACGG (SEQ ID NO: 128@)
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BMS3h-217-2317

GACATCCAGATGACCCAGTCTCCATCCTCCCTRTETGCAT CTGTAGGAGACCETG T CACCATCACT TGCCGEGLAAGTC
ATTTTATTGGTAGTCTGTTATCTTGGTACCAGE TGAAACCAGGGAAAGLCCLTAAGETCCTGATCACT TGGEGLTCLTA
CTTGCARAG | GGEGTCLCATCACGTT TCAGTGGLAGTGEATCTGGGACAGAT TTCACTCTCACCATCAGCAGTLTGCAA
CCTGARGATTTTGCTACGTACTACTGTGGT CAGGGGGTGCTGTGGCC TGCGACET TCGECCAAGGGACAACGGTGGARA
TCAAACGG (SEQ ID NO: 1201)

BMS3h-217-2318

GACATCCAGATGACCCAGT CTCLATCCTCCCTETCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCHGECAAGTC
ATTTTATTTEGGGGCECTTATCTTGETACCAGGTGAAACCAGGGARAGCCCCTAAGE TCCTGATCAGT TATGGTTCCTT
GTTGCAAAGTGGEGTCCCATCACGTT TCAGTGRCAGTGGATC TEGACAGATTTCAC TCTCACCATCAGCAGTCTGCAA
CCTGARGATTCTRCTACGTACTACTGTGATCAGGGGGTGCTATGACCTGCGATGT TCGGCCAAGGGACAACGGTGGARA
TCAAMACGG (SEQ ID NO: 1202)

BMS3h-217-2319

GACATCCAGATGACCEAG TCTCCATCCTECE TETETGEATCTGTAGGAGACCGTGTCACCATCACTTGCCGEGEARGTC
ATTGEATTECCACCCTGT TATCT TGETACCAGGTEARNCCABGEAMGLCCC TAAGE TCCTRATCACTTATGETTCETT
GTTECAAAGTGGGETCCLATCACATTTCAGTGGCAGT GEATC TRGGACAGATT TCAC TCTCACCATCAGCAGTCTGLAR
CCTGANGATT TTGCTACGTACTACTE TGETCAGRGEGTGE TG TEECCTECEALETTCOGCCAAGEGACAACGETGGARA
TCAAACGE (SEQ T MOt 1263)

BMS3h-217-2320

GACATCCAGATGACCCAGTCTCCATECTCCCTGTCTGLATC TGTAGGAGACCGTE TCACCATCACTTGCCGGGCAAGTC
ATTTTATTTGEEEGCCCTTATCTTGGTACCAGETGARACCAGGGAMGLCCETAAGCTCCTGATCAL TTATGGTTCCTT
GTTGCAAAGTGEGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACABAT T TCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGTGGTCAGGGGETGCTETGGCETECGACGT TCGECCAABGGACAACGETGGAAA
TCAAACGG (SEQ ID NO: 1204)

BMS3h-217-2321

GACATCCAGATGACCCARTCTCCATCCTCECTATCTECATCT G TARGAGACCETETCACCATCACT TECCEEECAAGTT
ATTTTATTGGTAGCCTCT TAAACTGGTACCAGGTGAAACCAGGGARAGCCCCTAAGCTCCTGATCACTTATGGTTCCTT
GTTGCAMAGTGRGGTCCCATCACGTTTCAGTGGEAGT GEATC TGGEACAGAT T TCACTCTCACCATCAGCAGTCTGLAA
CCTGAAGATTTTGCTACGTACTACTGTGETCAGGGEETGC TG TGRCCTEOGACGTTCRECCAAGGGACAACGGTGGARA
TCAASCGE {SEQ ID NO: 1205)

BMS3h-217-2322

GGLATCCAGATGACLCAGTCTCCATCCTCCCTATCTGCATCT GTAGGAGACCETITCACCATCACTTGCLGGGCAAGTL
ATTTTATTGGTAGTCTGTTATCTTGETACCAGE TGAAACCAGGGARAGCCCC TAAGE TCCTGATCACTTACGLGTCLTG
GTTGLAAAGTGGEGTCCCATCACGT TTCAGTGGECAGTGGATC THGGACAGATTTCAC TCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTAC TACTGTGETCAGRGEGTGCTETGGCCTECEACET TCRGCLAAGLGACAACEGTGGARA.
TCARACGG (SEQ ID NO: 1206)

Example 1

Generation of Human Anti-CD40 Variable Domains

BMS3h-1 through BMS3h-225

[0092] The following example describes the generation of a series of anti-human CD40 variable domains, designated
BMS3h-1 through BMS3h-225. Following recombinant expression of a repertoire of single immunoglobulin variable
domains on the surface of phage, selection is performed by contacting the phage repertoire with immobilized target
antigen, washing to remove unbound phage, and propagating the bound phage. This process frequently referred to as
"panning." It is applicable to the screening of single immunoglobulin variable domains, as well as other antibody
fragments that can be expressed on a display library, e.g., scFv, Fab, and Fab'. Alternatively, phage may be pre-
selected for the expression of properly folded member variants by panning against an immobilized generic ligand (e.g.,
protein A or protein L) that is only bound by folded members. This has the advantage of reducing the proportion of non-
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functional members, thereby increasing the proportion of members likely to bind a target antigen. Pre-selection with
generic ligands is taught in WO 99/20749, for example. The screening of phage antibody libraries is generally
described, for example, by Harrison et al., Meth. Enzymol. 267: 83-109 (1996).

[0093] Screening is commonly performed using purified antigen immobilized on a solid support, for example, plastic
tubes or wells, or on a chromatography matrix, for example Sepharose™ (Pharmacia). Screening or selection can also
be performed on complex antigens, such as the surface of cells (Marks et al., BioTechnology 11: 1145 (1993); de Kruif
et al., Proc. Natl. Acad. Sci. USA 92: 3938 (1995)). Another alternative involves selection by binding biotinylated antigen
in solution, followed by capture on streptavidin-coated beads.

Clones BMS3h-1 to BMS3h-69:

[0094] Three rounds of selections using decreasing concentrations of antigen (100 nM at round 1; 10 nM at round 2; 1
nM at round 3) were performed in parallel against both biotinylated human CD40 monomer (supplied by BMS, 1.5 moles
biotin / mole CD40) and biotinylated human CD40-Ig (supplied by BMS, 3.3 moles biotin / mole CD40-Ig). Phage from
the naive 4G and 6G Domantis dAb libraries were combined as follows before initiating selections:

1. 1) 4G + 6G VH CDR3 lengths between 7 - 9 amino acids.
2.2)4G + 6G VH CDR3 lengths between 10 - 12 amino acids.
3. 3) 4G + 6G VH CDR3 lengths between 13 - 15 amino acids.
4. 4)4GVK

5.5) 6GVK

[0095] Each round of selection involved adding the desired concentration of antigen to a mixture of 750 pl of phage
from one of the naive library pools or subsequent selection output phage and 750 pl of PBS+2% Marvel (Phosphate
Buffered Saline containing 2% (w/v) Marvel [Premier Foods, UK]) and incubating at room temperature for 1 hour by
mixing end-over-end. The biotinylated antigen phage complex was then captured by adding 100 pl of resuspended
Dynabeads® M-280 Streptavidin [Invitrogen, UK] and incubated for 5 minutes with mixing end-over-end at room
temperature. The Dynabeads® were then recovered using a KingFisher magnetic separator [Thermo Fisher Scientific,
UK] and washed 7 x 1 ml PBS + 0.1% Tween 20 (PBS containing 0.1% (v/v) polyoxyethylenesorbitan monolaurate
[Sigma-Aldrich, UK], PBST) followed by 1 x 1 ml PBS. Bound phage retained on the washed Dynabeads® were eluted
by incubation with 500 pl of trypsin-PBS (50 pl of 10 mg/ml trypsin [Sigma-Aldrich, UK] dissolved in 50 mM Tris-HCI pH
7.4, 1 mM CacCl, added to 450 pl PBS). The phage-containing solution was recovered and 250 pl used to infect 1.75 ml
of logarithmic growth phase E. coli TG1 (at an ODggyg of 0.4) for 30 minutes at 37°C. The E. coli TG1 phage infected
culture was centrifuged at 11,600 g in a micro centrifuge for 1 minute. The resulting cell pellet was resuspended in 1 ml
2xTY (16 g Tryptone, 10 g Yeast Extract and 5 g NaCl in 1 litre, autoclaved for 15 minutes at 121°C) and plated onto a ©
cm Petri dish containing TY supplemented with 15 pg/ml tetracycline. The plates were incubated overnight at 37°C.
Then 2 ml of 2xTY supplemented with 15% glycerol was added to each plate, and the cells were loosened with a glass
spreader and mixed thoroughly. Fifty microlitres of the scraped bacteria were used to inoculate 50 ml of 2xTY
supplemented with 15 pg/ml tetracycline and grown overnight at 37°C with shaking at 250 rpm. The overnight culture
was centrifuged at 3,300 g for 15 min to pellet the bacteria. To precipitate phage, 10 ml PEG/NaCl (20% Polyethylene
glycol 8000, 2.5 M NaCl) was added to 40 ml supernatant. The phage/PEG solution was mixed and left on ice for 1 h,
then spun at 3,300 g for 30 min at 4°C, and the supernatant discarded. The pellet was resuspended in 2 ml PBS and
spun at 11,600 g for 10 min in a micro centrifuge to remove the remaining bacterial debris. The resultant supernatant
containing phage was then used for the next round of selection against the appropriate biotinylated CD40 antigen.

[0096] Monoclonal phage ELISAs were carried out following selection rounds 2 and 3. All washes were performed
using 3 washes of 250 pl PBST followed by 3 washes of 250 pl PBS. The plates were coated overnight at 4°C with 50
pliwell of 1 pg/ml NeutrAvidin (Thermo Scientific, UK) in 0.2 M carbonate-bicarbonate buffer, pH 9.4. The plates were
washed and then blocked with 2% MPBS (2% w/v Marvel skimmed milk powder [Premier Foods] in PBS) for 1 hour at
room temperature. The plates were then washed and incubated with 50 pl/well of 0.7 ug/ml biotinylated human CD40 in
2% MPBS. The plates were washed, and phage supernatants were added to an equal volume of 2% MPBS. The plates
were then incubated for 1 hour at room temperature. The plates were washed and bound phage detected with anti-
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M13-HRP conjugate (GE Healthcare, UK) diluted 1:5000 in 2% MPBS and incubated for 1 hour at room temperature.
The plates were washed, and the ELISA was developed using SureBlue 1-Component TMB MicroWell Peroxidase
solution (KPL Inc, USA). Specific phage were identified by comparison to plates coated with NeutrAvidin but without
biotinylated CD40. A MidiPrep was used to isolate dAb V-genes from pDOM4 (Domantis) round 2 and round 3 outputs
and cloned into pDOMS5 (Domantis). pDOM4, disclosed in WO 2007/085815, is a derivative of the Fd phage vector in
which the gene |l signal peptide sequence is replaced with the yeast glycolipid anchored surface protein (GAS) signal
peptide (WO 2005/093074). pDOM4 also contains a c-myc tag between the leader sequence and gene lll, which puts
the gene Ill back in frame.

[0097] Binding dAbs were identified as follows. Ninety-six individual colonies (in pDOM5) were picked from each output
into 200 pL Terrific Broth containing OnEx Autoinduction media (Novagen, UK) overnight at 37° C with shaking at 250
rpm in Costar 96 Well Cell Culture Clusters (Corning Incorporated, USA). The cultures were centrifuged to pellet the
cells, and the supernatants were assayed by antigen binding ELISA for CD40 binding dAbs. MaxiSorp 96 well
immunoplates (Nunc, USA) were coated overnight at 4°C with 50 pl/well of 1 pg/ml NeutrAvidin in 0.2 M carbonate-
bicarbonate buffer, pH 9.4. All washes were as described for the phage ELISA. The plates were blocked for 1 hour at
room temperature with 200 pl of PBS containing 1% Tween 20. The plate was then washed and incubated with 50
pliwell of 0.7 pg/ml biotinylated human CD40 in 0.1% PBST. The clarified dAb-containing culture supernatant was added
to the ELISA plate with an equal volume of 0.1% PBST. The plates were incubated for 1 hour at room temperature and
then washed. Bound dAb was detected using a two step process: firstly 9E10 (anti-myc IgG, Sigma-Aldrich, UK) diluted
1:2000 in 0.1 % PBST was added for 1 hour at room temperature then washed, followed by anti-mouse Fc-HRP (Sigma-
Aldrich, UK) diluted 1:2000 in 0.1% PBST for 1 hour at room temperature. The plates were washed, and the ELISAwas
developed using SureBlue 1-Component TMB MicroWell Peroxidase solution (KPL Inc, USA). The color was allowed to
develop, and the colorimetric reaction was stopped by the addition of an equal volume of 1 M HCI. The ELISA plate was
read at 450 nm. Specific phage were identified by comparison to plates coated with NeutrAvidin but without biotinylated
CD40.

[0098] Clones specific for CD40 were tested in either the bead- or ELISA-based receptor-binding assay (RBA) to
assess for inhibition of CD40 ligand binding. Domain antibodies that showed inhibition in the RBA were tested in the B-
cell proliferation assay and then in a variety of other in vitro cell assays. These assays are described in greater detall
below.

BMS3h-106 to -225:

[0099] BMS3h-106 to -225 were isolated from selections against biotinylated CD40 or biotinylated CD40-Fc as
described for BMS3h-1 to BMS3h-69, but with the following modifications. Phage from the naive 4G and 6G libraries
were combined as follows before initiating selections:

6) 4G VH CDR3 lengths between 7 - 9 amino acids.

7) 4G VH CDR3 lengths between 10 - 12 amino acids.
8) 4G VH CDR3 lengths between 13 - 15 amino acids.
9) 6G VH CDR3 lengths between 7 - 9 amino acids.
10) 6G VH CDR3 lengths between 10 - 12 amino acids.
11) 6G VH CDR3 lengths between 13 - 15 amino acids.
12) 4G VK

13) 6G VK

Round one was performed at an antigen concentration of 160 nM for CD40-Fc and 100 nM for CD40. Output titres were

in the range 2.0x10% to 9.0x107 TU/mI (functional viral titre).

[0100] For round two, enriched phage from round one were combined in pairs before using in selections:
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1. 1) 4G + 6G VH CDR3 lengths between 7 - 9 amino acids (pools 1 + 4 from round 1).
2.2)4G + 6G VH CDR3 lengths between 10- 12 amino acids (pools 2 + 5 from round 1).
3. 3) 4G + 6G VH CDR3 lengths between 13 - 15 amino acids (pools 3+6 from round 1).
4.4)4G + 6G VK (pools 7+8 from round 1)

Selections were performed at an antigen concentration of 100 nM, and the antigen-phage complexes were captured
using M-280 tosyl-activated Dynabeads® (Invitrogen) that had been coupled with NeutrAvidin (Thermo Fisher Scientific,

UK). Output titres were in the range 6.5x107 to 7.5x108 TU/ml.

[0101] Round three was performed at an antigen concentration of 20 nM and, in the case of the CD40-Fc selections, in

the presence of 6.7 uM free human Fc tail (BMS). Output titres were in the range 4.3x107 to 1.6x10% TU/m.

[0102] Round four was performed as described for round two but at an antigen concentration of 2 nM and in the
presence and absence of 500-fold excess unlabelled CD40-Fc. The addition of this competitor was made after the initial
one hour incubation of the phage with the biotinylated antigen, and the mixture was then incubated overnight, as before.
This competition step was included with the aim of enhancing selection of dAbs with a slower off-rate. Output titres were

in the range 1.8x107 to 4.4x107 without competition and 1.8x108 to 2.3x107 TU/ml with competition.

[0103] To monitor the progress of the selections, monoclonal phage ELISAs were carried out following rounds 2 and 3.
These were performed as described for BMS3h-1 to BMS3h-69. Binding dAbs were identified as described for BMS3h-1
to BMS3h-69 except that, in the case of the VK library screening, protein L was included at a final concentration of 0.8
pg/ml. Addition of protein L increased the signal strength by cross-linking the dAbs.

BMS3h-70 to -105:

[0104] BMS3h-70 to -105 were isolated from selections against antigen that had been passively adsorbed to
immunotubes. Phage from the naive 4G and 6G Domantis dAb libraries were combined as follows before initiating

selections:

1. 1) 4G VH CDR3 lengths between 7 - 9 amino acids.

2. 2) 4G VH CDR3 lengths between 10 - 12 amino acids.
3. 3) 4G VH CDR3 lengths between 13 - 15 amino acids.
4.4) 6G VH CDR3 lengths between 7 - 9 amino acids.
5. 5) 6G VH CDR3 lengths between 10 - 12 amino acids.
6. 6) 6G VH CDR3 lengths between 13 - 15 amino acids.
7.7)4G VK

8.8)6G VK

[0105] For the first round of selection, 1 ml of 10 pg/ml human CD40-Fc fusion (BMS) in 0.2 M carbonate-bicarbonate
buffer, pH 9.4, was added to a Nunc MaxiSorp immunotube and then incubated overnight at 4°C with rolling. The tube
was then emptied and washed three times with phosphate buffered saline (PBS). The tube was then blocked by filling to
the brim with MPBS and incubating for 1 h at room temperature. The tube was then emptied and washed three times
with PBS. Library phage in 4 ml MPBS were added to the tube and incubated for 1 hour with rotation end-over-end at
room temperature.

[0106] The tube was emptied and washed 10 times with PBST (PBS with 0.1% (v/v) Tween 20). Bound phage retained
on the washed tube were eluted by incubation with 500 pl of trypsin-PBS (50 pl of 10 mg/ml trypsin [Sigma-Aldrich, UK]
dissolved in 50 mM Tris-HCI pH 7.4, 1 mM CaCl, added to 450 ul PBS) with rotation end-over-end for 10 min at room
temperature. The phage-containing solution was recovered, and 250 pl were used to infect 1.75 ml of logarithmic
growth phase E. coli TG1 (at an ODgyg of 0.4) for 30 minutes at 37°C. The E. coli TG1 phage infected culture was
centrifuged at 11,600 g in a microcentrifuge for 1 min, and the resulting cell pellet was re-suspended in 1 ml 2xTY (16 g
Tryptone, 10 g Yeast Extract, and 5 g NaCl in 1 litre. The suspension was autoclaved for 15 minutes at 121°C) and
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plated onto a 9 cm Petri dish containing LB agar supplemented with 15 pg/ml tetracycline. The plates were incubated
overnight at 37°C. Two millilitres of 2xTY supplemented with 15% glycerol was then added to each plate, and the cells
were loosened with a glass spreader and mixed thoroughly.

[0107] Fifty microlitres of the scraped bacteria were used to inoculate 50 ml of 2xTY supplemented with 15 pg/ml
tetracycline and grown overnight at 37°C with shaking at 250 rpm. The overnight culture was centrifuged at 3,300 g for
15 min to pellet the bacteria. To precipitate phage, 10 ml PEG/NaCl (20% Polyethylene glycol 8000, 2.5 M NaCl) was
added to 40 ml supernatant. The phage/PEG solution was mixed and left on ice for 1 h. The solution was then spun at
3,300 g for 30 min at 4°C, and the supernatant was discarded. The pellet was re-suspended in 2 ml PBS and spun at
11,600 g for 10 min in a micro centrifuge to remove the remaining bacterial debris. The resultant supernatant containing
phage was then used for the next round of selection against CD40-Fc antigen. Output titres from round one were in the

range 7.5x10% to 1.5x107 TU/ml (transforming units per ml).

[0108] A second round of selection was performed using enriched phage recovered from the first round of selection.

This was performed exactly as described above and the output titres were in the range 2.5x107 to 1.2x108 TU/ml.

[0109] A third round of selection was performed using enriched phage recovered from the second round of selection.
These were performed as described above but with an antigen concentration of 1 pg/ml. Output titres were in the range

5.1x107 to 7.5%x108 TU/ml.

[0110] To monitor the progress of the selections, monoclonal phage ELISAs were carried out following rounds 2 and 3.
A sample of individual colonies were picked into 200 pL 2xTY supplemented with 15 pg/ml tetracycline and incubated
overnight at 37°C with shaking at 250 rpm in Costar 96 Well Cell Culture Clusters (Coming Incorporated, USA). The
cultures were centrifuged to pellet the cells, and the supernatants were assayed by antigen binding ELISA for CD40-
binding phage dAbs. All washes were performed using 3 washes of 250 pl PBST followed by 3 washes of 250 pl PBS.
MaxiSorp 96 well immunoplates (Nunc, USA) were coated overnight at 4°C with 50 pl/well of 0.5 pg/ml CD40-Fc (BMS)
in 0.2 M carbonate-bicarbonate buffer, pH 9.4. The plates were washed and then blocked with 250 pl of 2% MPBS for 1
hour at room temperature. The plates were washed, and phage supernatants were added to an equal volume of 2%
MPBS and incubated for 1 hour at room temperature. The plates were washed, and bound phage were detected with
anti-M13-HRP conjugate (GE Healthcare, UK) diluted 1:5000 in 2% MPBS and incubated for 1 hour at room
temperature. The plates were washed, and the ELISA was developed using SureBlue 1 -Component TMB MicroWell
Peroxidase solution (KPL Inc, USA). Specific phage dAbs were identified by comparison to plates coated with free Fc.

[0111] The dAb genes from each of the above rounds two and three selection outputs were sub-cloned, as a pool, into
soluble expression vector pDOMS5 in E. coli strain HB2151. This vector allowed expression of free dAb with a c-myc tag
(Roche Diagnostics GmbH) in E. coli and secretion to the supernatant.

[0112] CD40-binding dAbs from passive selections were identified as follows. Ninety-six individual colonies (in pDOM5)
were picked from each output into 200 pL Terrific Broth containing OnEx Autoinduction media (Novagen, UK) overnight
at 37°C with shaking at 250 rpm in Costar 96 Well Cell Culture Clusters (Corning Incorporated, USA). The cultures were
centrifuged to pellet the cells, and the supernatants were assayed by antigen binding ELISA for CD40 binding dAbs.
MaxiSorp 96 well immunoplates (Nunc, USA) were coated overnight at 4°C with 50 pl/well of 0.5 pg/ml CD40-Fc (BMS)
in 0.2 M carbonate-bicarbonate buffer, pH 9.4. All washes were as described for the phage ELISA. The plates were
blocked for 1 hour at room temperature with 250 pl of PBS containing 1% Tween 20 (PBST). The clarified dAb-
containing culture supernatant was added to the ELISA plate with an equal volume of 0.1% PBST. The plates were
incubated for 1 hour at room temperature and then washed. Bound dAb was detected using a two step process: firstly
biotinylated 9E10 (anti-myc IgG, Sigma-Aldrich, UK) diluted 1:2000 in 0.1% PBST was added for 1 hour at room
temperature then washed, followed by streptavidin-HRP (Bender MedSystems, Austria) diluted 1:5000 in 0.1% PBST for
1 hour at room temperature. The plates were washed and the ELISA developed using SureBlue 1-Component TMB.
Specific dAbs were identified by comparison to plates coated with free Fc.

[0113] Clones specific for CD40 were tested in either the bead- or ELISA-based receptor-binding assay (RBA) to
assess for inhibition of CD40 ligand binding. The potency measurements obtained from the RBA are given in Table 5
(Primary Screening effort). Domain antibodies that showed inhibition in the RBA were tested in the B-cell proliferation
assay and then in a variety of other in vitro cell assays.
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BMS3h-210 to -225

[0114] BMS3h-210 to -225 were isolated from selections against whole cells. Phage from the naive 4G and 6G
Domantis dAb libraries were combined as follows before initiating selections:

1. 1) 4G + 6G VH CDR3 lengths between 7 - 9 amino acids.
2.2)4G + 6G VH CDR3 lengths between 10 - 12 amino acids.
3. 3) 4G + 6G VH CDR3 lengths between 13 - 15 amino acids.
4.4)4G and 6G VK

[0115] For round one a DG44 CHO cell line stably transfected with cell-surface expressed human CD40 (supplied by
BMS) was used as antigen. Prior to selection against these cells, the library pools outlined above were incubated with
non-transfected CHO cells to deplete them of phage displaying dAbs specific for cell surface antigens other than CD40.
Both types of cells were harvested by incubation with Versene (Invitrogen) before assessing for viability. Six million
viable non-transfected CHO cells were re-suspended in 4 ml PBS with 2% (w/v) BSA (PBS/BSA) and rotated end-over-
end at 4°C for 1 hour to block. All subsequent steps were performed at 4°C unless otherwise noted. The cells were
centrifuged at 185 g for 5 min and the supernatant, containing the depleted library phage, transferred to a fresh tube. To
this were added 6x10° viable CHO-CD40 cells in 1 ml PBS/BSA and the mixture was rotated for 1 hour. The cells were
then washed five times by centrifuging at 185 g for 5 min and re-suspending in 10 ml PBS/BSA. After the final wash, the
cells were pelleted as previously and were then re-suspended in 0.5 ml of 1 mg/ml trypsin type Xl from bovine
pancreas (Sigma Aldrich, UK) in PBS supplemented with 5 mM Tris-HCI pH 7.4, 0.1 mM CaCl, and transferred to a
microcentrifuge tube. The cells were rotated at room temperature for 10 min before centrifuging at 16000 g for 5 min.
Eluted phage in the supernatant were used to infect E. coli and the output phage titres were determined to be between

5.1x10% and 2.7x108 TU/ml (transforming units per ml).

[0116] A second round of selection was performed using enriched phage recovered from the first round of selection.
These were performed as above but without the initial depletion (de-selection) step and using RAMOS human B cells

(ATCC) instead of CHO-CD40. Output titres were in the range 2.3x10° to 7.5x10% TU/ml.

[0117] A third round of selection was performed as for the second round. Output titres were in the range 1.9x108 to

3.5x108 TU/m.

[0118] The dAb genes from each of the above rounds two and three selection outputs were sub-cloned, as a pool, into
soluble expression vector pDOMS5 in E. coli strain HB2151. This vector allowed expression of free dAb with a c-myc tag
in E. coli and secretion to the supernatant.

[0119] Clones specific for CD40 were tested in either the CHO cell receptor-binding assay (RBA) to assess for inhibition
of CD40 ligand binding. Domain antibodies that showed inhibition in the RBA were tested in the B-cell proliferation assay
and then in a variety of other in vitro cell assays.

Affinity Maturation by error-prone PCR

[0120] Error-prone phage libraries were constructed for 13 BMS3h dAbs that showed neutralization activity in the B-cell
proliferation assay described below in Example 6 (See TABLE 17). This was performed by using Mutazyme Il
polymerase (part of the GeneMorph Il kit from Agilent Technologies) to randomly introduce errors into the dAb gene
during amplification by polymerase chain reaction (PCR). The mutated dAb genes were cloned as a genetic fusion with
the fd phage gene lll protein under the control of the GAS1 leader sequence in pDOM4 vector, which contained all the

fd genes necessary to generate infective phage particles. These libraries were approximately 1x108 CFU (colony
forming units) in size, with an error-rate of 2-5 amino acids per dAb gene.
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[0121] Phage generated from these libraries were subjected to three rounds of selection against soluble biotinylated
human CD40. The first round of phage selection was performed by premixing the phage library with 2% MPBS
(phosphate buffered saline supplemented with 2% (w/v) Marvel dried skimmed milk powder) and adding biotinylated
human CD40 (BMS) to a final concentration of 20 nM in a final volume of 1 ml. The mixture was incubated for at least
one hour at room temperature with mixing end-over-end. The antigen-phage complexes were then captured using 50 pl
of M-280 streptavidin Dynabeads® (Invitrogen) and washed 7 times with 1 ml PBST followed by a single wash in 1 ml
PBS. The washed phage were eluted from the antigen/bead complex by incubating with 0.5 ml of 1 mg/ml trypsin type
Xlll from bovine pancreas (Sigma Aldrich, UK) in PBS supplemented with 5 mM Tris-HCI pH 7.4, 0.1 mM CacCl»,. Eluted

phage were used to infect E. coli and the output phage titres were determined to be between 2x10% and 9x107 TU/ml
(transforming units per ml).

[0122] A second round of selection was performed using enriched phage recovered from the first round of selection,
with a final concentration of 2 nM biotinylated CD40 followed by capture using streptavidin beads as described above.

Output titres were in the range 3x10% to 5x108 TU/ml.

[0123] A third round of selection using 2 nM biotinylated CD40 followed by capture using streptavidin beads was
performed. The eluted phage titres were in the range 8x10% to 4x108 TU/m.

BlAcore™ screening

[0124] The dAb genes from each of the above round three selection outputs were sub-cloned, as a pool, into soluble
expression vector pDOM13 (Domantis) in E. coli HB2151. The pDOM13 vector is also known as pDOM33 and is
disclosed in WO/2008/149143. This vector allowed expression of free dAb in E. coli and secretion to the supernatant.
Forty-seven individual colonies were picked from each of the outputs and expressed in 200 pl Terrific Broth (TB)
containing Novagen Overnight Express Autoinduction media (Merck Chemicals, UK) overnight at 37°C with shaking at
250 rpm in Costar 96 Well Cell Culture Clusters (Corning Incorporated, USA). In the same plate, a single well was
inoculated with E. coli expressing the appropriate parental (wild-type) dAb. The cultures were centrifuged to pellet the
cells and the supernatants screened on a BlAcore™ 3000 instrument (GE Healthcare) for improvements in "off-rate"
(i.e. dissociation rate constant, kq) compared to parental dAb.

[0125] Approximately 1600 response units (RU) of biotinylated human CD40 (BMS) were immobilized on one flow-cell
of a streptavidin (SA) BlAcore™ chip. A second flow cell without any ligand immobilized served as a reference flow-cell
for inline referencing. Each dAb supernatant to be analyzed was diluted 1:3 in HBS-EP buffer (0.01 M HEPES pH 7.4
with 0.15 M NaCl, 3 mM EDTA and 0.005% v/v Surfactant P20, GE Healthcare). Ten microlitres of each dAb supernatant
were injected, using the instrument's KINJECT function, across the CD40-immobilized and reference flow-cells in series,
with inline subtraction of the signal from the reference cell. The experiment was performed at 25°C and with a flow rate
of 10 pl/min of HBS-EP. After each injection had been completed, the dAb was allowed to dissociate from the ligand in
buffer for 120 s before regeneration with a 5 pl injection of 10 mM glycine pH 2.0. BlAevaluation 4.1 software (GE
Healthcare) was used to subtract the reference flow-cell trace from each analyte trace. The same software was used to
perform an approximate fit of a 1:1 (Langmuir) kinetic model to the dissociation phase of the analyte traces. This model
yielded approximate dissociation rate constants ("off-rate" or ky) for each clone and allowed relative comparisons to be

made with the wild type dAb.

[0126] Clones with improved off-rates were identified for all lineages except BMS3h-129 and -197. Clones with
improved off-rates were tested in either the bead- or ELISA-based receptor-binding assay (RBA) to assess for improved
potency as described above. The potency measurements obtained from the RBA are given in the Tables labeled "Error-
Prone-Matured Clones." Clones that were more potent in the RBA were subsequently tested in a B-cell proliferation
assay to assess for enhanced biological potency and these measurements obtained are given in TABLE 17. Domain
antibodies that had improved potency in the B-cell proliferation assay were also tested in a variety of other in vitro cell
assays.

Affinity maturation by triplet scanning diversification
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[0127] Five improved-potency dAbs isolated from the error-prone maturation, BMS3h-37-2, - 38-2, -56-2, -193-25 and
-217-23, were chosen to be further affinity matured by triplet scanning diversification. Phage libraries were constructed
based on these parents as described above for the error-prone libraries except that, instead of using error-prone PCR,
a series of overlapping degenerate triplet oligonucleotides were used to diversify the complementarity determining
(CDR) regions of each dAb. For each dAb to be affinity matured, oligonucleotides containing NNS codon ftriplets (see
Arkin et al. (1992) Proc. Nat'l| Acad. Sci. USA 89:7811-7815) were used to make a number of libraries for each CDR by
slicing by overlap extension (SOE) PCR. The triplets diversified by the oligonucleotides for a given CDR overlapped by
two codons, resulting in two to four libraries per CDR. The amino acid residues diversified in the BMS3h-37-2 libraries
were at positions 30, 31, 32, 33, 35, 50, 52, 53, 55, 56, 95, 96, 97, and 98 (Kabat numbering). The residues diversified
in the BMS3h-38-2 libraries were as for 37-2, but with the addition of position 100. The residues diversified in the
BMS3h-56-2 libraries were as for 37-2, but with the addition of positions 100 and 101. The residues diversified in the
BMS3h-193-25 and -217-23 libraries were at positions 27, 28, 30, 31, 32, 34, 49, 50, 51, 53, 89, 91, 92, 93, 94, and 96.

[0128] Phage generated from these libraries were pooled by CDR and selections performed as described above,
except that, for BMS3h-37-2, -38-2, -56-2 and -193-25, the concentrations of antigen used were 10, 1 and 0.1 nM for
rounds one, two and three, respectively. For BMS3h-217-23 the concentrations of antigen used were 20, 2 and 0.2 nM
for rounds one, two and three, respectively. For BMS3h-193-25, which is cross-reactive for cynomolgus CD40,
selections were also performed against cyno CD40 in parallel. Additionally, selection rounds two and three were
performed in the presence and absence of 100- or 1000-fold excess unlabelled CD40, respectively. The addition of this
competitor was made after the initial one hour incubation of the phage with the biotinylated antigen and the mixture was
then incubated, as before, for a further hour. This competition step was included with the aim of enhancing selection of

dAbs with a slower off-rate. Round one titres were in the range 1.4x108 to 1.4x10%. Titres in round 2 were 1.3x10° to
4.0x108 without competition and 8.6x10% to 1.3x108 with competition. Titres in round 3 were 1.2x10% to 1.9x108 without

competition and 6.0x10° to 1.2x108 with competition.

[0129] These selection outputs were sub-cloned and screened as described for the error-prone affinity maturation.
Clones with improved off-rates were identified for all lineages except BMS3h-193-25. Clones with improved off-rates
were tested in the ELISA receptor-binding assay (RBA) to assess for improved potency. The potency measurements
obtained from the RBA are given in the Tables labeled "Further-Matured Clones." Clones that were more potent in the
RBA were subsequently tested in a B-cell proliferation assay to assess for enhanced biological potency and these
measurements obtained are given in TABLE 17. Domain antibodies that had improved potency in the B-cell proliferation
assay were also tested in a variety of other in vitro cell assays.

Example 2

Screening Using Receptor Binding Assays (RBA)

[0130] Several in vitro receptor binding assays (RBA) were used to determined CD40 affinity of the anti-human CD40
variable domain amino acid sequences generated in Example 1. Three RBA formats were used: (1) a bead RBA, (2) an
ELISA RBA, and (3) a CHO cell RBA.

Bead RBA:

[0131] Phosphate buffered saline (PBS) washed Sphero streptavidin polystyrene particles (Saxon Europe, UK) were
coated with 0.5ug/ml biotinylated human [Z-CD40L (BMS). After coating, biotinylated CD40L particles were washed in
PBS and diluted 1:10 in 0.1% (w/v) bovine serum albumin (BSA) (Sigma-Aldrich, UK) in PBS assay buffer. In a 384-well
clear bottom, black walled plate (Applied Biosystems) a dilution range of purified dAb, 0.25 pg/ml human CD40 (BMS,
CY24FEB06-01), 1 in 5000 mouse anti-human IgG (Fc) mAb clone GG-7 (Sigma-Aldrich, UK), 0.25 pg/ml goat anti-
mouse ALEXA Fluor 647 (Invitrogen, Molecular probes, UK) and the biotinylated CD40L polystyrene particles were
combined equally and allowed to incubate at room temperature for 6 hours in the absence of light. Following incubation,
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competitive binding of dAb vs. human CD40 to biotinylated CD40L particles was assessed using relative fluorescence
with the AB8200 cellular detection mechanism (Applied Biosystems).

ELISA RBA:

[0132] Clear walled High Bind, 384-well plates (Corning, UK) were coated with 25 pl of 1 pg/ml Neutravidin in 0.2 M
carbonate-bicarbonate buffer, pH 9.4 overnight at 4°C. The following day, assay plates were washed with 0.1% (v/v)
Tween PBS buffer, blocked with 1% (w/v) BSA in PBS for 1 hour at room temperature and washed again. Following
removal of excess washing buffer, 25 pyl 1 pg/ml of biotinylated human 1Z-CD40L (BMS) was incubated with the assay
plates for 1 hour at room temperature. Simultaneously, a dilution range of purified dAb and 1 pg/ml of human CD40
(BMS, CY24FEBO06-01) were complexed in a 1:1 ratio. Following washing of the assay plate, the dAb:human CD40
complex was incubated in the assay plate at room temperature for 2 hours with gentle agitation. Competitive binding of
dAb vs. human CD40 to biotinylated CD40L was detected with sequential incubations of 1 in 5000 mouse anti-human
IgG (Fc) mAb clone GG-7 (Sigma-Aldrich, UK) followed by 1 in 10,000 horse radish peroxidase (HRP) conjugated goat
anti-mouse IgG (Fc) secondary detection antibody (Sigma-Aldrich, UK). Absorbance signal was measured using a

SpectraMax M5€ plate reader (Molecular Devices) at 450 nm following neutralization with 1M HCI solution.

Cell assays: CD40 CHO cell RBA:

[0133] Stably transfected human CD40 expressing CHO-DG44 cells or native CHO-DG44 cells (both BMS) were
detached from cell culture flasks using Versene (Invitrogen). Forty thousand cells per well were seeded into 96-well High
Bind, black walled, clear bottom plates (Corning, UK) in 0.1% (w/v) BSA PBS assay buffer with a dilution range of dAb,
0.25 pg/ml of biotinylated human 1Z-CD40L (BMS), and 0.25 pug/ml of streptavidin Alexa Fluor 647 (Invitrogen, Molecular
probes, UK). The mixture was incubated in the absence of light for 6 hours. Following incubation, competitive binding of
dAb vs. human CD40 CHO cells to soluble biotinylated 1Z-CD40L was assessed using relative fluorescence with the
ABB8200 cellular detection mechanism (Applied Biosystems).

[0134] TABLES 5-7 respectively show the results from a primary screening effort ("naive clones") and subsequent
rounds of affinity maturation ("error-prone matured clones" and "further-matured clones") for the tested anti-human
CD40 dAbs.

TABLE 5

Primary Screening Effort:
Naive Clone EC59 Bead RBA (nM) {ECj5q ELISA RBA-(nM) {ECj5q cell RBA (CHO-CD40) (nM)

BMS3h-37 100, 200

BMS3h-38 600, 650 >10000
BMS3h-41 2000, 1600 >10000
BMS3h-43 100, 50, 50 5000
BMS3h-56 1000, 500

BMS3h-106 300, 1000, 500, 400 >10000
BMS3h-129 5000

BMS3h-131 500, >1000

BMS3h-193 1000
BMS3h-197 30

BMS3h-198 80 600
BMS3h-202 3000, 3700 >10000
BMS3h-217 800 1400
BMS3h-231 670, 870

BMS3h-233 2770
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Primary Screening Effort:

Naive Clone EC5¢ Bead RBA (nM) {ECj5q ELISA RBA-(nM) {ECj5q cell RBA (CHO-CD40) (nM)
BMS3h-257 3210, 1340
BMS3h-242 390, 210
BMS3h-262 1770, 1160
BMS3h-263 3130
BMS3h-271 370, 210
BMS3h-285 168, 258
BMS3h-287 >10000, 6758
BMS3h-289 2390, >10000
TABLE 6

Error-Prone-Matured Clones:
Clone EC5¢ ELISA RBA (nM) EC5g cell RBA (CHO-CD40) (nM)
BMS3h-37-2 32
BMS3h-37-4 45
BMS3h-37-11 27
BMS3h-38-5 1000
BMS3h-38-8 2800
BMS3h-41-3 200
BMS3h-41-10 4300
BMS3h-43-3 320
BMS3h-43-5 90
BMS3h-56-1 7.1
BMS3h-56-2 17.0
BMS3h-56-5 49,7547 18, 28
BMS3h-56-7 55
BMS3h-56-8 6.2
BMS3h-56-9 44,55
BMS3h-56-16 7.0
BMS3h-56-17 66
BMS3h-56-18 6.5
BMS3h-56-19 55,51
BMS3h-56-20 6.8
BMS3h-56-21 6.5,6.2
BMS3h-56-22 6.5
BMS3h-56-23 245
BMS3h-56-24 1.7
BMS3h-56-25 55
BMS3h-56-26 5.0
BMS3h-56-27 16.3
BMS3h-56-28 8.9
BMS3h-56-29 9.7
BMS3h-56-30 24.2
BMS3h-56-31 61.0
BMS3h-193-5 >300
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Error-Prone-Matured Clones:

Clone ECso ELISA RBA (nM) ECsg cell RBA (CHO-CD40) (nM)
BMS3h-193-7 300

BMS3h-193-10 200

BMS3h-193-11 300

BMS3h-193-12 200

BMS3h-193-15 300
BMS3h-193-18 100

BMS3h-193-19 100

BMS3h-193-25 140

BMS3h-193-26 100

BMS3h-193-27 100

BMS3h-193-29 360, 114

BMS3h-193-30 290, 116

BMS3h-198-1 12 70
BMS3h-198-2 115
BMS3h-198-3 330
BMS3h-198-9 20

BMS3h-198-10 35

BMS3h-198-11 20

BMS3h-198-14 9

BMS3h-198-17 20

BMS3h-198-19 7.9

BMS3h-198-22 10

BMS3h-198-31 6.1

BMS3h-198-32 247

BMS3h-198-33 8.7

BMS3h-198-34 326

BMS3h-198-37 15.1

BMS3h-198-38 7.2

BMS3h-202-10 7200
BMS3h-202-11 8300
BMS3h-217-1 23

BMS3h-217-2 78

BMS3h-217-3 32

BMS3h-217-4 partial, 15

BMS3h-217-5 65

BMS3h-217-6 26

BMS3h-217-7 39

BMS3h-217-8 6

BMS3h-217-9 53

BMS3h-217-14 8

BMS3h-217-15 21

BMS3h-217-16 9

BMS3h-217-17 60
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Error-Prone-Matured Clones:

Clone EC5¢ ELISA RBA (nM) EC5q cell RBA (CHO-CD40) (nM)
BMS3h-217-23 16
TABLE 7
Further-Matured Clones:
Clone EC5o ELISA RBA EC5o ICAM1 cell assay ECsq cell RBA (CHO-CDA40)
(nM) (nM) (nM)
BMS3h-37-202 41,35
BMS3h-37-205 3.1,44
BMS3h-37-206 3.2,89
BMS3h-37-207 25,66
BMS3h-37-212 24
BMS3h-37-213 16
BMS3h-38-201 3.4, inactive
BMS3h-38-202 4.8
BMS3h-38-203 55
BMS3h-38-204 4.8
BMS3h-38-205 45,111
BMS3h-38-209 10.2
BMS3h-38-211 2.3,13.8
BMS3h-38-215 23,36
BMS3h-38-217 18,22
BMS3h-38-218 3.0
BMS3h-38-219 1.8, 7.1
BMS3h-38-223 5.7
BMS3h-38-224 6.3
BMS3h-38-225 8.8
BMS3h-38-226 18.1
BMS3h-38-228 4
BMS3h-38-231 4.4
BMS3h-38-235 1.5
BMS3h-38-237 2
BMS3h-38-238 5.1
BMS3h-56-201 3.7,2.3 10.0
BMS3h-56-202 3.4,32 80.0
BMS3h-56-203 52,43 70.0
BMS3h-56-204 45
BMS3h-56-205 9.0
BMS3h-56-206 29,23 5.0
BMS3h-56-207 7.3
BMS3h-56-215 3.2,46 40.0
BMS3h-56-217 21,126
BMS3h-56-220 4.2
BMS3h-56-223 5.0
BMS3h-56-224 21,42
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Further-Matured Clones:

Clone

ECso ELISA RBA
(nM)

EC5¢ ICAM1 cell assay
(nM)

ECsp cell RBA (CHO-CD40)
(nM)

BMS3h-56-225 29

BMS3h-56-229 4.1

BMS3h-56-232 2.8,3.7

BMS3h-56-239 2.7

BMS3h-56-243 9.9

BMS3h-56-244 6.0

BMS3h-56-246 111

BMS3h-56-248 0.7

BMS3h-56-253 1.3

BMS3h-56-258 52 23.0 15
BMS3h-56-261 5.7 42.4 17
BMS3h-56-262 4.0 135.0 42
BMS3h-56-265 18.8 289.0 88
BMS3h-56-266 3.8 31.9 27
BMS3h-56-269 3.3 34.2 24
BMS3h-56-270 11.3 93.8 91
BMS3h-193-2501 114

BMS3h-193-2502 170

BMS3h-193-2503 3000

BMS3h-193-2504 140

BMS3h-193-2505 500

BMS3h-193-2506 180

BMS3h-193-2507 160

BMS3h-193-2510 170

BMS3h-193-2511 270

BMS3h-193-2512 600

BMS3h-193-2513 130

BMS3h-193-2514 525

BMS3h-193-2515 100

BMS3h-193-2516 100

Example 3

CD40 Binding Kinetics

[0135] The binding kinetics were determined for anti-human CD40 dAbs identified in the primary screening effort
("naive clones") and subsequent rounds of affinity maturation ("error-prone matured clones"). The methods used
directly measure the affinity of the dAbs for CD40.

[0136] A BlAcore™ 3000 instrument (GE Healthcare) was used to analyze the binding kinetics of CD40-specific dAbs to
CD40. Approximately 600 response units (RU) of biotinylated human CD40 (BMS) were immobilized on one flow-cell of



DK/EP 2699601 T3

a streptavidin (SA) BlAcore™ chip. A second flow cell without any ligand immobilized served as a reference flow-cell for
inline referencing. An appropriate doubling dilution series of each dAb to be analyzed was prepared in HBS-EP buffer
(0.01 M HEPES pH 7.4 with 0.15 M NaCl, 3 mM EDTA and 0.005% v/v Surfactant P20, GE Healthcare). One hundred
and eighty microlitres of each dAb were injected in duplicate using the instrument's KINJECT function. Each dAb was
injected across the CD40-immobilised and reference flow-cells in series with inline subtraction of the signal from the
reference cell. The experiment was performed at 25°C and a flow rate of 30 pl/min of HBS-EP. After each injection had
been completed, the dAb was allowed to dissociate from the ligand in buffer for 300 s before regeneration with a 10 pl
injection of 10 mM glycine pH 2.0. Areference injection of HBS-EP buffer blank (containing no analyte) was also injected
under the same conditions, to serve as a second reference for subtraction from each analyte trace. BlAevaluation 4.1
software (GE Healthcare) was used to subtract both the reference flow-cell trace and the buffer blank trace from each
analyte trace. The same software was used to perform a simultaneous, global fit of a 1:1 (Langmuir) kinetic model to the
association and dissociation phases of the analyte dilution series traces. This model yielded association and dissociation
rate constants (kz and ky, respectively) and the equilibrium dissociation constant (Kp) of the interaction; these are

detailed in TABLES 8 and 9.

TABLE 8
Naive Clones:

Clone BlAcore™ k, (M1s™1) BlAcore™ kg (s BlAcore™ Kp (M)
BMS3h-37 1.9E+04 3.6E-03 1.9E-07
BMS3h-38 2.1E+04 6.2E-03 3.0E-07
BMS3h-41 9.9E+03 8.3E-03 8.4E-07
BMS3h-43 1.4E+03 3.1E-03 2.1E-06
BMS3h-56 2.3E+04 4.0E-03 1.8E-07

BMS3h-106 1.3E+05 4 6E-02 3.5E-07
BMS3h-107 2.0E+05 1.7E-01 8.5E-07
BMS3h-129 4 7E+05 5.1E-01 1.1E-06
BMS3h-131 2.4E+04 2.2E-02 9.3E-07
BMS3h-197 8.1E+04 1.4E-02 1.8E-07
BMS3h-198 1.6E+03 3.8E-04 2.4E-07
BMS3h-202 1.7E+03 3.5E-03 2.0E-06
TABLE 9
Error-Prone Matured Clones:

Clone BlAcore™ k, (M-1s™1) BlAcore™ k, (s BlAcore™ Kp (M)
BMS3h-37-2 1.0E+05 4 1E-04 4.0E-09
BMS3h-37-5 3.9E+04 2.2E-04 5.5E-09
BMS3h-37-9 1.5E+04 1.8E-04 1.2E-08
BMS3h-38-1 3.2E+04 1.1E-03 3.3E-08
BMS3h-38-2 6.1E+04 7.5E-04 1.2E-08
BMS3h-38-3 7.5E+04 4 1E-04 5.5E-09
BMS3h-41-1 5.1E+04 5.6E-04 1.1E-08
BMS3h-43-1 4 4E+03 6.3E-04 1.4E-07
BMS3h-43-3 3.1E+04 5.9E-04 1.9E-08
BMS3h-56-1 9.8E+04 5.4E-04 5.5E-09
BMS3h-56-2 1.1E+05 6.0E-04 5.3E-09
BMS3h-56-5 1.1E+05 6.3E-04 5.9E-09
BMS3h-56-7 1.3E+05 4.7E-04 3.5E-09
BMS3h-56-9 1.5E+05 3.9E-04 2.6E-09

BMS3h-131-2 7.9E+04 1.7E-03 2.1E-08
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Error-Prone Matured Clones:

Clone

BlAcore™ k, (M'1s'1) BlAcore™ kg (s'1)

BlAcore™ Kp (M)

BMS3h-193-25 4.6E+05 3.7E-02 8.1E-08
BMS3h-198-1 1.5E+04 1.8E-04 1.3E-08
BMS3h-202-5 4.4E+03 1.3E-03 3.0E-07

Example 4

Biophysical Characterization

[0137] Anti-human CD40 dAbs identified in the primary screening effort ("naive clones") and subsequent rounds of
affinity maturation ("error-prone matured clones" and "further-matured clones") were further characterized by analysis of
biophysical parameters. To measure the relative stability of the dAbs, their melting point was determined by differential
scanning calorimetry (DSC). dAbs with a higher melting temperature are more stable. To determine whether the dAbs
form multimeric aggregates in solution, the dAbs were assayed by size exclusion chromatography/multiangle laser light
scattering (SEC-MALLS). The results are shown in TABLES 10-12.

TABLE 10
Naive clones:

Clone DSC (Tm/°C) SEC-MALS solution state
BMS3h-38 59 Monomer and dimer (<5%)
BMS3h-41 59 Monomer and monomer-dimer equilibrium (<5%)
BMS3h-43 Dimer and trimer
BMS3h-56 57 Monomer and dimer (<10%)
BMS3h-106 Monomer
BMS3h-107 63 Monomer
BMS3h-129 59 Monomer
BMS3h-193 56 Monomer
BMS3h-197 62 & 53 Monomer and dimer (<5%)
BMS3h-198 61 Monomer
BMS3h-202 60 Monomer and monomer-dimer equilibrium (<2%)
BMS3h-207 Dimer and tetramer
BMS3h-208 Monomer and dimer
BMS3h-217 57 Dimer
BMS3h-233 Monomer
BMS3h-242 Monomer and monomer-dimer
BMS3h-262 Monomer
BMS3h-265 Dimer
BMS3h-271 Dimer
BMS3h-285 Monomer
TABLE 11

Error-Prone-Matured Clones:
Clone DSC Tm/°C SEC-MALS solution state
BMS3h-37-1 57.2
BMS3h-37-2 56.2
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Error-Prone-Matured Clones:
Clone DSC Tm/°C SEC-MALS solution state
BMS3h-37-9 59.7
BMS3h-37-11 60.0
BMS3h-56-1 49.6 Monomer
BMS3h-56-2 63.0 Monomer and dimer (<2%)
BMS3h-56-3 64.0 Monomer (>98%)
BMS3h-56-5 51.2
BMS3h-41-1 56 Monomer (~99%)
BMS3h-41-2 53.4
BMS3h-41-3 51.8
BMS3h-41-9 61 Monomer and Monomer/Dimer rapid equilibrium (<2%)
BMS3h-41-12 49.8 Monomer/Dimer
BMS3h-41-13 Monomer/Dimer
BMS3h-43-1 53 Monomer (-99%)
BMS3h-43-3 51.2
BMS3h-43-5 48.2 Monomer/Dimer
BMS3h-43-10 51.8
BMS3h-43-11 54.8
BMS3h-43-12 Dimer (60%) and Monomer (40%)
BMS3h-56-1 59.2 Monomer/Dimer
BMS3h-56-2 60.1 Monomer/Dimer
BMS3h-56-5 57 Monomer (>95%)
BMS3h-56-6 57.5 Monomer/Dimer
BMS3h-56-7 61 Monomer + Monomet/Dimer rapid equilibrium (<5%)
BMS3h-56-8 58 Monomer (>98%)
BMS3h-56-9 61 Monomer + dimer (<5%)
BMS3h-56-14 60.1 Monomer
BMS3h-193-8 60
BMS3h-193-12 52
BMS3h-193-16 54.5 & 65.7 Monomer
BMS3h-193-19 56.8 Monomer
BMS3h-193-25 55.8 Monomer
BMS3h-193-29 60 Monomer
BMS3h-193-30 58
BMS3h-198-1 52.5 Monomer
BMS3h-198-2 Monomer
BMS3h-198-3 59
BMS3h-198-5 55.6
BMS3h-198-19 60.7
BMS3h-198-24 59.9 Monomer
BMS3h-198-28 60.3 Monomer
BMS3h-202-1 56.8 Monomer
BMS3h-202-5 55.5 Trimer (60%) and Monomet/Dimer (40%)
BMS3h-202-10 58.3 Trimer (60%) and Monomet/Dimer (40%)
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Error-Prone-Matured Clones:

Clone DSC Tm/°C SEC-MALS solution state
BMS3h-217-1 Monomer/Dimer
BMS3h-217-2 Dimer
BMS3h-217-3 Dimer
BMS3h-217-4 Monomer/Dimer
BMS3h-217-5 Dimer
BMS3h-217-6 Dimer
BMS3h-217-8 Dimer
BMS3h-217-14 Monomer/Dimer
BMS3h-217-15 Dimer
BMS3h-217-16 Dimer
BMS3h-217-17 Monomer/Dimer
BMS3h-217 -23 Dimer
TABLE 12

Further-Matured Clones:
Clone DSC Tm/°C SEC-MALS solution state
BMS3h-37-206 Monomer (73%) and dimer (20%) + HMW
BMS3h-37-212 Dimer
BMS3h-38-201 Monomer (75%) and Dimer (15%)
Clone DSC Tm/°C SEC-MALS solution state
BMS3h-38-228 Monomer (90%) and Trimer (10%)
BMS3h-38-231 Monomer (90%) and Dimer (10%)
BMS3h-38-235 Monomer (90%) and Trimer-Dimer
BMS3h-38-237 Monomer (90%) and Tetramer (10%)
BMS3h-38-238 Monomer (95%) and Dimer-Monomer
BMS3h-56-201 57.4+61.8 Monomer and Dimer (15%)
BMS3h-56-202 Monomer
BMS3h-56-203 Monomer and Trimer
BMS3h-56-206 Monomer
BMS3h-56-215 Monomer, Dimer (2%) and Trimer (9%)
BMS3h-56-217 52.8 +54.6
BMS3h-56-232 51.0 + 56.1 Monomer (95%) and Dimer (5%)
BMS3h-56-239 53.5 Monomer
BMS3h-56-243 51.9 Monomer and Pentamer
BMS3h-56-244 Monomer (90%) and Trimer (10%)
BMS3h-56-248 Monomer (60%), Dimer and Tetramer
BMS3h-56-253 Monomer
BMS3h-56-258 62.5+57.5
BMS3h-56-261 58.6 +61.5
BMS3h-56-266 61.3 +62.3
BMS3h-56-269 64.5+67.2

Example 5
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Competition Analysis

[0138] A BlAcore™ 3000 instrument (GE Healthcare) was used to analyze whether CD40-specific dAbs bound the
same CD40 epitope. Approximately 600 response units (RU) of biotinylated human CD40 (BMS) were immobilized on
one flow-cell of a streptavidin (SA) BlAcore™ chip. A second flow-cell without any ligand immobilized served as a
reference flow-cell for inline referencing. An appropriate dilution of each dAb or Fab to be analyzed was prepared in
HBS-EP buffer (0.01 M HEPES pH 7.4 with 0.15 M NaCl, 3 mM EDTA and 0.005% v/v Surfactant P20, GE Healthcare).
The dilution chosen was one which when injected as described below resulted in >80% of the maximum possible bound
RU for the particular inhibitor, typically 1 - 10 pM. Next, a mixture of the same dAb or Fab as above (at the same final
concentration) was prepared with a second dAb or Fab to be analyzed for competition. The COINJECT function of the
instrument was used to inject 60 pl of the single-inhibitor dilution across the CD40-immobilized and reference flow-cells
in series, followed immediately by a 60 pl injection of the two-inhibitor mixture. Inline subtraction of the signal from the
reference cell was performed by the instrument's control software. The experiment was performed at 25°C and a flow
rate of 30 pl/min of HBS-EP. After each co-injection had been completed, the inhibitors were allowed to dissociate from
the ligand in buffer for 60 s before regeneration with a 10 pl injection of 10 mM glycine pH 2.0. The maximum RU
obtained for the second injection (the mixture of the two inhibitors) was noted and expressed as a percentage of the RU
obtained for the same inhibitor when injected alone.

[0139] If the second inhibitor retained at least 100% of the RU usually bound when it was injected alone, then this
implied that the two inhibitors bind to discrete epitopes. If less than 100% binding of the second inhibitor was observed,
then this was indicative of competition between the two inhibitors for binding to CD40. There are several possible
reasons for this competition: the two inhibitors may bind to the same or overlapping epitopes, there may be steric
inhibition of binding, or binding of the first inhibitor may induce a conformational change in the antigen that prevents or
reduces binding of the second inhibitor.

[0140] An example clone from each lineage (except BMS3h-217) was tested for competition with other dAbs in
overlapping groups. All the dAbs tested appear to compete with each other for binding to CD40, as shown in TABLES 13
and 14. This data suggests that all antibody polypeptides selected from the group consisting of lineage BMS3h-37,
BMS3h-38, BMS3h-41, BMS3h-43, BMS3h-56, BMS3h-131, BMS3h-198, and BMS3h-202 should compete with the
binding of a dAb from any of these lineages to human CD40.

TABLE 13
Competition BIAcore™:;
RU first dAb Second Injection (% of single dAb RU)
First injection {21°"€ BMS3h-56- {BMS3h-37- {BMS3h-131- {BMS3h-198- { BMS3h-202-
5 11 2 1 11

BMS3h-56-5 245 -15 17 0.6 7.3
BMS3h-37-11 158 25 16 0.3
BMS3h-131-2 220 -3.7 232 10.3
BMS3h-198-1 176 6.4 41 18
BMS3h-202-11 124 42 57 39

TABLE 14
First injection RU first Second Injection (% of single dAb RU)

dAb alone BMS3h-38-2 BMS3h-41-9 BMS3h-43-1 BMS3h-56-5

BMS3h-38-2 170 11 29 29
BMS3h-41-9 150 27 44 47
BMS3h-43-1 210 20 19 39
BMS3h-56-5 190 4 0 22

[0141] Similarly, various dAbs were tested for competition with Chi220 Fab', as shown in TABLES 15 and 16. In this
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case, all the dAbs do not compete with Chi220 Fab', except BMS3h-217, which shows competition. BMS3h-56-5 and
BMS3h-193-12 dAbs bound with at least 100% of single dAb RU in the presence of bound Chi220 or G28-5 Fab’',
suggesting that the Fab's bind a different epitope(s) than the dAbs. Chi220 Fab' showed a reduction of bound RU in the
presence G28-5. The same result was observed in the opposite order of binding. This suggests that G28-5 Fab' binds
the same epitope as Chi220 Fab'.

TABLE 15
Second Injection (% of single dAb/Fab RU)
First injection RU first dAb/Fab alone -
BMS3h-56-5 {Chi220 Fab {G28-5Fab {BMS3h-193-12

BMS3h-56-5 193 94 64
Chi220 Fab 1089 105 109
G28-5 Fab 730 125

BMS3h-193-12 {282 44 93
TABLE 16

Clone name MM dAb or Fab tested Single dAb RU % of single dAb RU (Chi220+dAb)
BMS3h-38-2 5 156 121
BMS3h-41-13 5 162 109
BMS3h-43-3 5 300 101
BMS3h-38-2 5 175 114
BMS3h-56-5 5 193 105
BMS3h-106 10 165 111
BMS3h-107 10 35 146
BMS3h-129 10 156 121
BMS3h-193-12 5 282 98
BMS3h-197 1 177 116
BMS3h-217 10 85 25

G28-5 Fab 1 730 11

Example 6

CD40 Activity Assays

[0142] Anti-human CD40 dAbs were assayed functionally for their ability to antagonize CD40 activities. The CD40
activities tested were B cell proliferation and cytokine production by hCD40L-driven activation of primary human
monocyte-derived dendritic cells (DCs). Unless otherwise noted, all assays were performed in RPMI media
supplemented with 10% fetal calf serum (FCS). The results using the various assays are shown in TABLE 17.

Soluble 1Z-hCD40L-driven primary human B cell proliferation:

[0143] 1x10° tonsillar human B cells were incubated with 0.6 pg/ml of 1Z-hCD40L along with varying titrations of
antibody polypeptide in a final volume of 200 pl/well in a 96-well round bottom plate. The plates were incubated at 37°C

for 72 hours, then thymidine (°H; 0.5 pci/well) was added for 6 hours. B cell proliferation was quantified based on
thymidine incorporation.

CHO-hCD40L-driven primary human B cell proliferation:
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[0144] CHO cells were transfected with human CD40L to generate a stable cell line expressing high levels of CD40L on
the cell surface. CHO-CD40L cells were irradiated at 10,000 Rads before incubation with human B cells. 1x102 tonsillar
human B cells were incubated with 1x103 CHO-CD40L cells (1:100 ratio of CHO-CD40L: human B cells) along with
varying titrations of antibody polypeptide in a final volume of 200 pl/well in a 96-well round bottom plate. The plates were

incubated at 37°C for 72 hours following which 3H-thymidine (0.5 pcifwell) was added for 6 hours. B cell proliferation was
quantified based on thymidine incorporation.

Soluble 1Z-hCD40L-driven cyno splenic human B cell proliferation:

[0145] 1x10% cyno splenic B cells were incubated with 0.5 pg/ml of 1Z-hCD40L along with varying titrations of antibody
polypeptide in a final volume of 200ul/well in a 96-well round bottom plate. The plates were incubated at 37°C for 72

hours following which 3H-thymidine (0.5 pcilwell) was added for 6 hours. B cell proliferation was quantified based on
thymidine incorporation.

Primary T cell-driven human B cell proliferation:

[0146] T cells were isolated from human peripheral blood mononuclear cells (PBMC) and enriched using sheep red
blood cell (SRBC) resetting. Human tonsillar B cells were isolated by homogenizing tonsil tissue to a single-cell
suspension. Leukocytes were obtained by ficoll separation, then B cells were negatively selected busing SRBC resetting
and enriched by discarding the rosetted cells.

[0147] Enriched human T cells were cultured with PM-LCLs (an EBV-transformed B cell line; irradiated at 10,000 Rads)
at a 5:1 ratio (T:LCL) for 6 days at 37°C to generate a population of allogeneic T cells. At day 6, the expanded T cells

were isolated and irradiated at 3000 Rads, and then cultured (5x10% T cellsiwell) with primary human tonsillar B cells
(1x10% B cells/well) at a 1:2 ratio in 96-well flat bottom plated coated with anti-CD3 mAb (OKT3). Varying titrations of
antibody polypeptides were added to each well; the final volume in each well was 200 pl. Test plates were incubated at

37°C for 3 days. Human B cell proliferation was determined via the addition of 3H-thymidine (0.5 pcifwell) to the cultures
for the last 18 hours.

CHO-hCD40L-driven activation of primary human monocyte-derived dendritic cells (DCs):

[0148] Human PBMCs were enriched for monocytes by depleting T cells via SRBC rosetting. The monocyte-enriched
PBMCs were cultured with 10ng/ml GM-CSF and 5 ng/ml IL-4 in 6-well plates for 6 days at 37°C. The cultured plates
were replenished with fresh media (with GM-CSF and IL-4) on days 2 and 5. The immature dendritic cells (DCs) were

used in cell assays on day 6. 8x10% immature DCs were cultured with 4x10% CHO-hCD40L cells (irradiated at 10,000
Rads) along with varying titrations of antibody polypeptides in a 96-well flat bottom plate. After 24 hours, supernatants
were harvested and tested for the presence of various cytokines (IL-12, TNF, IL-23). DC activation was determined by
the levels of cytokine production.

TABLE 17
h1ZCD40L-driven h1ZCD40L-driven CHO-hCD40L- T-B cell CHO-hCD40L-
Clone Human B Cell Cyno B Cell driven Human B MLR driven DC
Proliferation EC50 § Proliferation EC50 Cell Proliferation EC50 Activation 1L-12
(nM) (nM) EC50 (nM) (nM) EC50 (nM)
3h-5 >7000 >7000
3h-8 >7000 >7000
3h-28 >7000 >7000
3h-33 >7000 >7000
3h-48 >7000 >7000
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hlZCD40L-driven { hlZCD40L-driven CHO-hCD40L- T-Bcell §{ CHO-hCDA40L-
Clone Hgmaq B Cell Qyno B Cell driven Hgmar) B MLR Qrivgn DC
Proliferation EC50 § Proliferation EC50 | Cell Proliferation EC50 Activation IL-12
(nM) (nM) EC50 (nM) (nM) EC50 (nM)
3h-52 >7000 >7000
3h-57 >7000 >7000
3h-61 >7000 >7000
3h-88 >7000
3h-102 >7000
3h-106 437.0 £ 214.0 >7000
3h-107 >7000 >7000
3h-112 >7000
3h-129 2100.0 + 1000.0
3h-197 360.0 + 500.0 >7000
3h-207 >7000
3h-208 >7000
3h-37 3400.0 + 2900.0 >7000
3h-37-1 250.0 £ 100.0
3h-37 -2 50120 >7000 198 + 35 13.0+73
3h-37-202 06+0.2 83+18 10.0
3h-37-205 20+1.0 6.6
3h-37-206 50108 23.0
3h-37-207 4020 155+8.0
3h-37-212 1.0+0.05
3h-37-213 0.7+0.2
3h-37-11 80+70
3h-38 2800.0 + 400.0 >7000
3h-38-1 142.0 £ 86.0
3h-38-2 10.0+6.0 >7000 723.0+185.0 986 + 383§ 289.0+315.0
3h-38-201 >70.0 >7000 >800.0
3h-38-205 4020 1100.0 £ 141.0 29.0
3h-38-211 20+1.0 82.014.0 200 1 18.0 £+ 19.0
3h-38-215 1.0+£0.0 65.0+£1.0 163+ 14 6.0+4.0
3h-38-217 08+0.2 340+6.0 74 £ 22 17104
3h-38-219 20+05 93.0+26.0 164 + 3 9.0+50
3h-38-228 0.7 £ 0.05
3h-38-231 066 +0.2
3h-38-235 04+0.2
3h-38-237 04+0.2
3h-38-238 0.7 £0.03
3h-38-3 10.0+7.0
3h-41 >7000
3h-41-1 104.0 £ 56.0
3h-41-2 470670
3h-41-3 120+7.0 >7000
3h-41-9 148.0 £ 98.0
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hiZCD40L-driven hiZCD40L-driven CHO-hCD40L- T-B cell CHO-hCD40L-
Clone Hgmaq B Cell Qyno B Cell driven Hgmar) B MLR Qrivgn DC
Proliferation EC50 § Proliferation EC50 Cell Proliferation EC50 Activation IL-12
(nM) (nM) EC50 (nM) (nM) EC50 (nM)
3h-41-12 104.0 £ 50.0
3h-41-13 208.0 £ 90.0
3h-43 83.0+40.0 >7000
3h-43-1 53.0+20.0
3h-43-3 87.0+19.0
3h-43-5 180.0 £ 130.0
3h-43-10 143.0+£131.0
3h-43-11 30.0+19.0
3h-43-12 12.0+6.0
3h-56 713.0+133.0 >7000
3h-56-1 7.0+50
3h-56-2 3.0+1.0 326.0£79.0 276 £ 29 | 444.0, >2000.0
725+
3h-56-201 0.12+0.04 11.0+£6.0 0.96 093+0.7
3h-56-202 06+0.2 39.0+16.0 50 + 98 29+26
3h-56-203 0.45+0.1 51.0+£29.0 52 +23 3.7+40
3h-56-206 0.1 £0.01 6.0+2.0 525+0.5 0704
3h-56-215 0.2+0.03 410+ 150 317 11.0+£12.0
3h-56-217 0.1 £0.04 13.0£5.0 16 £6.7 94+80
3h-56-224 05+0.2 26.0+5.0 47+ 11 18.0+£22.0
3h-56-232 0.27 £ 0.1 37.0+£0.7 42 £10 7.3+6.6
13.5¢+
3h-56-239 0.11+£0.0 18.0+4.0 4.76 58+6.5
3h-56-243 0.15 £ 0.007 13.5+2.0 142146 8.8+10.0
3h-56-244 0.17 £ 0.02 26.0+3.0 21+4.1 126 £16.0
3h-56-246 0.24 + 0.06 34.0+14.0 23.8+6.2 23.2+220
3h-56-248 0.36 £ 0.1
3h-56-253 04+0.2
3h-56-258 0.079 £ 0.003 11.0+£3.0 87+19 1.52+1.6
3h-56-261 0.17 £ 0.09 255+6.0 17+54 3.0+138
3h-56-262 0.31 £ 0.007
3h-56-265 0.36 £ 0.06
3h-56-266 0.19+0.04 19.5+6.0 13.8+24 28+23
3h-56-269 0.14 £ 0.02 15.0+£5.0 9.7+1.9 18+1.2
3h-56-270 0.31+£0.1
3h-56-5 6.0+4.0 >7000
3h-56-6 40+3.0
3h-56-7 8.0x6.0
3h-56-8 50120
3h-56-9 3.0+06
3h-56-15 2009
3h-56-19 3.0+£20
3h-56-21 20+1.0
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hiZCD40L-driven hiZCD40L-driven CHO-hCD40L- T-B cell CHO-hCD40L-
Clone Hgmaq B Cell Qyno B Cell driven Hgmar) B MLR Qrivgn DC
Proliferation EC50 § Proliferation EC50 Cell Proliferation EC50 Activation IL-12
(nM) (nM) EC50 (nM) (nM) EC50 (nM)
3h-131 2700.0 £ 1000.0 >7000
3h-131-2 55.0 £ 53.0 >7000
3h-131-6 141.0 £ 37.0
3h-131-14 24014.0
3h-193 >7000
3h-193-12 277.0+167.0
3h-193-16 387.0+173.0
3h-193-19 233.0 £ 110.0
3h-193-25 303.0+£214.0 2200.0 £ 1200.0
3h-193-29 1380.0 £ 721.0
3h-198 554.0 + 186.0 >7000
3h-198-1 64.0+47.0
3h-198-2 207.0 £ 158.0
3h-198-5 9.0+6.0
3h-198-19 19.0+£14.0
3h-198-24 34.0+37.0
3h-198-28 20.0£9.0
3h-202 6400.0 + 1300.0 >7000
3h-202-1 192.0+77.0 >7000
3h-202-5 §{ 6500.0 £ 1000.0
3h-202-10 289.0 £ 158.0
3h-202-11 201.0 £ 103.0
3h-217 3200.0 £ 2030.0 { >7000, 5300, 1690
3h-217-1 450+ 26.0 35.0+8.0
3h-217-2 80+4.0 7.0 335.0
3h-217-4 61.0 £ 20.0 27.0
3h-217-5 13.0£5.0 15.0
3h-217-6 11.0+£3.0 10.0
3h-217-7 220.0 £ 20.0
3h-217-8 33.0+10.0 14.0
3h-217-9 380.0 £170.0
3h-217-14 26.0+10.0 8.0
3h-217-15 47.0+21.0 20.0
3h-217-16 50120 7.0 1125.0
3h-217-17 1950.0 £110.0
3h-217-23 16.0£6.0 15.0
3h-217-
2305 11.0+4.0
3h-217-30 80.0+9.0 >7700
3h-217-31 >700.0
3h-231 328.0 £ 144.0 >7000
3h-233 184.0 £ 75.0 >7000 1492.0, >2000
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hiZCD40L-driven § hlZCDA40L-driven CHO-hCD40L- T-B cell CHO-hCD40L-
Clone Hgmaq B Cell Qyno B Cell driven Hgmar) B MLR Qrivgn DC
Proliferation EC50 § Proliferation EC50 | Cell Proliferation EC50 Activation IL-12
(nM) (nM) EC50 (nM) (nM) EC50 (nM)
3h-240 >7000 >7000
3h-242 219.0 £ 53.0 435.0 £62.0 2050.0
3h-257 135.0£28.0 >7000 704.0 +4450
3h-262 548.0+121.0 >700 998.0
3h-263 >700.0 >700
3h-264 1200.0 + 400.0 >7000 >2000
3h-265 2400.0 + 1000.0 >7000 >2000
3h-271 2950 +92.0 446.0 >2000
3h-274 1200, >7000 >7000
3h-275 1570+ 11.0 >7000
3h-285 490107 155.0
3h-287 287.0+£156.0 918.0
3h-289 2300.0 + 1200.0 4300.0
3h-290 >7000 5650.0
3h-294 >7000 >7000
3h-295 >7000 >7000
3h-296 306.0 + 55.0 >7000
3h-309 648.0 £ 268.0 838.0
3h-312 1100.0 £ 346.0 >7000
Example 7

Dual Specific dAbs Binding CD40 and Serum Albumin

[0149] Dual specific dAbs that specifically bind CD40 and human serum albumin (HSA) or cynomolgus serum albumin
(CSA) were constructed and tested for activity in cell-based assays. The albumin-specific dAbs are called "AlbudAbs." In
this example, AlbudAb fusions comprise a BMS3h dAb that binds CD40 and another domain antibody, DOM7h, that
recognizes HSA. The two dAbs are fused in frame to the amino and carboxyl termini of an amino acid linker to form an
inline fusion (ILF) polypeptide. The ILF polypeptide is expressed recombinantly as a single fusion protein. RBAs
demonstrating activity of the AlbudAb ILFs are described below, and the results are shown in TABLE 18. TABLE 19
summarizes the linker sequences used in the tested AlbudAb ILFs. Kinetic binding data determined by a BlAcore™
assay are shown in TABLE 20.

Human CD40 CHO cell ELISA for the detection of dAbs in a supernatant:

[0150] Stably transfected human CD40 expressing CHO-DG44 cells or native CHO-DG44 cells (both BMS) were
detached from cell culture flasks using 0.25% trypsin EDTA, and 100,000 cells per well were seeded in growth media
into 96 well tissue culture treated plates (NUNC). The cells were allowed to adhere overnight in a humidified atmosphere
at 37°C, 5% COjy. On the day of assay, the cell sheet was washed with PBS prior to being fixed with 2%
paraformaldehyde (Sigma-Aldrich) for 20 minutes. Following fixing, the cell sheet was washed again in PBS prior to a 1
hr blocking step with 15% fetal bovine serum (FBS, PAA) in PBS. Plates were washed once more prior to addition of 100
pliwell of dAb supernatant and incubated for 2 h at room temperature. Following incubation of dAb supernatants with
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cells, the plates were washed and dAb binding was detected with incubation of horse radish peroxidase (HRP)
conjugate anti-protein A or L, depending on whether dAbs are Vi or V| domains. Absorbance signal was measured

using a SpectraMax M5€ plate reader (Molecular Devices) at 450 nm following neutralization with 1 M HCI.

ICAM-1 up-regulation cell assay:

[0151] Stably transfected human CD40L expressing COS cells were detached from cell culture flasks using Versene
(Invitrogen). 20,000 cells per well were seeded into 96 well Highbind, black walled, clear bottom plates (Coming, UK) in
assay buffer (RPMI 1640 without phenol red (Sigma-Aldrich, UK) + 1% penicillin/streptomycin + 10% FBS Gold (both
PAA Laboratories, UK). The cells were left to adhere overnight in a humidified atmosphere at 37°C with 5% CO». The
following day, exhausted assay buffer containing non attached cells was replenished with 100pl of fresh assay buffer. To
this, 20,000 RAMOS cells/well were added in assay buffer in addition to a dilution range of dAb. The assay plate was
returned to a humidified atmosphere at 37°C with 5% CO» for a further 24 hours. For negative control wells, no RAMOS
cells were added. The ability of dAb to inhibit the up-regulation of ICAM-1 on the cell surface of RAMOS cells in
response to exposure to CD40L on the cell surface of COS cells was assessed by addition of 0.5ug/ml mouse anti
human ICAM-1 antibody (R&D systems) and 02ug/ml goat anti mouse ALEXA flour 647(Invitrogen, Molecular probes,
UK). Following a 3hour incubation period in the absence of light, relative fluorescence was detected as measured by the
ABB8200 cellular detection platform (Applied Biosystems).

Analysis of inline fusion (ILF) kinetics of binding to serum albumin:

[0152] A BlAcore™ 3000 instrument (GE Healthcare) was used to analyze the binding kinetics of anti-CD40-AlbudAb
ILFs to human and cynomolgus serum albumin. Approximately 400 response units (RU) of human serum albumin (HSA)
or cynomolgus serum albumin (CSA) were immobilized on a flow-cell of a CM5 BlAcore™ chip using an Amine Coupling
Kit (GE Healthcare). A second flow cell without any ligand immobilized served as a reference flow-cell for inline
referencing. An appropriate doubling dilution series of each dAb to be analyzed was prepared in HBS-EP buffer (0.01 M
HEPES pH 7.4 with 0.15 M NaCl, 3 mM EDTA and 0.005% v/v Surfactant P20, GE Healthcare). Two hundred microlitres
of each ILF were injected in duplicate using the instrument's KINJECT function. The injections were made across the
serum albumin-immobilized and reference flow-cells in series, with inline subtraction of the signal from the reference
cell. The experiment was performed at 25°C and a flow rate of 40 pl/min of HBS-EP. After each injection had been
completed, the dAb was allowed to dissociate from the ligand in buffer for 120 s before regeneration with a 10 pl
injection of 10 mM glycine pH 2.0. Areference injection of HBS-EP buffer blank (containing no analyte) was also injected
under the same conditions to serve as a second reference for subtraction from each analyte trace. BlAevaluation 4.1
software (GE Healthcare) was used to subtract both the reference flow-cell trace and the buffer blank trace from each
analyte trace. The same software was used to perform a simultaneous, global fit of a 1:1 (Langmuir) kinetic model to the
association and dissociation phases of the analyte dilution series traces. This model yielded association and dissociation
rate constants (k; and ky, respectively) and the equilibrium dissociation constant (Kp) of the interaction. The parameter

values are shown in TABLE 20.

TABLE 18
Activity Assays
DMS No. {N-term. Linker C-term. CHO-CD40 Cell {ICAM-1 Cell Assay EC5q (nM)
dAb dAb RBA EC5g (nM)
0.1% 50 uM 10% bovine { 10% human
BSA HSA serum serum
DMS0654 {BMS3h-56- {AST DOM7h-11- 15 8.6
201 3
DMS0655 {BMS3h-56- {AST DOM7h-11- 6.3 2.7
201 87
DMS0656 {BMS3h-56- {AST DOM7h-11- 11.8 26.8
258 3
DMS0657 {BMS3h-56- {AST DOM7h-11- 6.8 16.6
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Activity Assays
DMS No. {N-term. Linker C-term. CHO-CD40 Cell ICAM-1 Cell Assay EC5q (nM)
dAb dAb RBA EC5g (nM)
0.1% 50 uM 10% bovine { 10% human
BSA HSA serum serum
258 87
DMS0658 {DOM7h-11- {TVAAPS BMS3h-56- 12.2 9.1
3 201
DMS0659 {DOM7h-11- {TVAAPS BMS3h-56- 7.2 3.3
87 201
DMS0660 iDOM7h-11- {TVAAPS BMS3h-56- 21.8 13.1
3 258
DMS0661 iDOM7h-11- {TVAAPS BMS3h-56- 4.1 57
87 258
DMS0662 {DOM7h-11- {TVAAPS BMS3h-56- 33.5 >1000
90 201
DMS0663 {DOM7h-11- {TVAAPS BMS3h-56- 21.4 >1000
86 201
DMS0664 {DOM7h-11- {TVAAPS BMS3h-56- 16.5 >1000
69 201
DMS0677 {DOM7h-11- {TVA BMS3h-56- 21.7 20.35
90 258
DMS0679 {DOM7h-11- {G4S BMS3h-56- 21.7 39.2
90 258
DMS0680 §{DOM7h-11- (G4S)3 BMS3h-56- 39.3 74.2
90 258
DMS0681 §{DOM7h-11- {(G4S)s BMS3h-56- 43.6 53.3
90 258
DMS0682 {BMS3h-56- {TVA DOM7h-11- 10.2 94.8
258 90
DMS0683 {BMS3h-56- {ASTSGPS {DOM7h-11- 324 50.9
258 90
DMS0684 {BMS3h-56- {G4S DOM7h-11- 37.9 74.3
258 90
DMS0685 {BMS3h-56- {(G4S)3 DOM7h-11- 31.9 62.4
258 90
DMS0686 §{BMS3h-56- {(G4S)s DOM7h-11- 48.3 66.6
258 90
TABLE 19
Representative Linker Sequences
AST SEQ ID NO: 5
TVAAPS SEQ ID NO: 6
TVA SEQ ID NO: 7
GGGGS SEQ ID NO: 1207
(GGGGS); SEQ ID NO: 1208
(GGGGS)5 SEQ ID NO: 1209
ASTSGPS SEQ ID NO: 8

TABLE 20
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BlAcore™ Analysis
DMS No. | N-Term Linker {C-Term Human Serum Albumin Cyno Serum Albumin
dAb {("TVAAPS"{ dAb
disclosed ka (1/Ms); kg (1/s) { Kp (nM) ik, (1/Ms) kg (1/s) § Kp (nM)
as SEQID %108 %103 x106 %103
NO: 6)
DMS0659 {DOM7h-{ TVAAPS BMS3h-§ 0.85, 1.17, 1.37, 0.85, 2.37, 2.79,
11-87 56-201 §{2.8526 {1.69,12{ 060, {2.79,29}{3.37,2.4 {1.21,0.83
0.45
DMS0662 {DOM7h-{ TVAAPS BMS3h-§1.1,1.19§1.33,1.47¢{ 1.21, §1.01,1.10§ 252, {25,242
11-90 56-201 1.23 2.66
DMS0663 {DOM7h-{ TVAAPS BMS3h-§1.25,1.32} 1.40, {1.12,1.21§{1.18,1.18}2.81,2.96{2.38,2.52
11-86 56-201 1.60
DMS0664  DOM7h-{ TVAAPS BMS3h-{2.5,0.93§ 1.42, 0.57, 2.51, 2.73, 1.09,
11-69 56-201 1.49 1.59 0.92 2.72 297

[0153] TABLE 21 lists amino acid sequences of representative AlbudAb ILFs that can specifically bind CD40 and HSA
or CSA. The designation of each ILF identifies the particular linker sequence: "GxS" means the linker has "x" residues of
glycine followed by serine, and "(GxS)y" means the linker has y repeating units of GxS. TABLE 22 discloses
representative nucleic acids that encode the ILF sequences listed in TABLE 21. As is known in the art, multiple codons
can encode the same amino acid. Nucleic acids encoding a protein sequence thus include nucleic acids having codon
degeneracy.

TABLE 21

Dual Specificity dAb Amino Acid Sequences

(Table 21 discloses "AST," "TVAAPS," "TVA," "G48S," "(G4S)3," "(G4S)5," and "ASTSGPS" disclosed as
SEQ ID NOS 5-7, 1207-1209 and 8, respectively)

DMS0654 BMS3h-56-201-AST-DOM7h-11-3

EVCLLESGGGLVQPGGELRLSCARSGETTRDY EMWWVRQAPGKGLERVSAINPCGTRTY
YADSVKGRET ISRDNSENT LY LGMNS LRAED LAY Y Y CAKLPE Y FQERGQGE LV I VESAS
TDIQMTOSPSSLSASYGDRYTITCRASRPIGTTLSWYQQKPCKAPKLLILWNSRLOSCY
PERFSGSGEGTRFTTT ESSTQPREFATYY CAGAGTHPTT PGOCTKVRIKR (SR TD
NO: 1210)

DMS0655 BMS3h-56-201-AST-DOM7h-11-87

EVQLLESGGGLVIFGGSLEL SCAASGF T TROYEMWWVRQAPGKCLERVSAIRPOGTRTY
YEDSVKGRETISRDMEXNTLYLOMNSLRAEDTAVYYCAKLPFYFQERGQCETLVTVSSAS
CDICMTQSESSLERSVGERRVT ITCRASRP IGTMLSWYQCKPGKAPKLLI LAFSRLOGGV
PSRFBCSGSETOITLTISSLQPEDFAT Y YCAQAGTENTTFGQGTKVEIRR (BEQ ID
NG: 1211)

DMS0656 BMS3h-56-258-AST-DOM7h-11-3

EVQLLEBGGCLVUPGGELRLSCAASGFTFRDYEMWWVRQAPGRELERVSAINPQUTETY
YADSVEGRFTIS! LYLOMNSLRAEDTAVYYCAKLPFYFHEWGOSTLVTVSSAS
LD LOMEQSPIET RV LUECRASRPIGTTLEWYQUK PERAPKLL L LWNSR1LQSGY
SSLEPEDEATYYCAQAGTHRTTFGQGTKVEIKR (SEQ ID

PSRFSGSGSGID
No: 1212)

DMS0657 BMS3h-56-258-AST-DOM7h-11-87

EVQLLESGGELVOPCCSLRLSCAASGFTFRDY EMWWVROAPGKGLERVSAINFOGTRTY
YADSVKCRETISRDNSKNTLYLOMNSTRAEDTAVYYCAKLPTYFHERGQS TLVTVSSAS
TOLOMYDS PS5 LSASVELRY L L LCRASRPIGTMLEW Y QOKPGRAP K LLL LA SRQSGY

PSRTECSCSGTDFTLC ISSLQPEDFATYYCAQRCTHHTTFGRGTKVEIRR. (SEQ ID
I

N 1373
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Dual Specificity dAb Amino Acid Sequences

D s D)

DMS0658 DOM7h-11-3-TVAAPS-BMS3h-56-201

DIQMTQSESSLSASVGDRVT ITCRASRPIGT TLEWYQUKPCKAPKLL I LUNSRLQGGVE
SRFSGSGSCTDFILTISSLOPEDEATYYCAQACTHPTTFCQUIRVIIKRTVAAPSEVQL
LESGGGLVOPGGELRLSCAASGFTFRDYEMEWVROAPGRGLERVSATNPOSTRTYYADS
VEGRETLSEDNSKNTLY LOMNSLRAEDTAVYYCAXLPEY FOFWGDGTLVIVSS (SEQ
ID NO: 1214)

DMS0659 DOM7h-11-87-TVAAPS-BMS3h-56-201

DIOMTQ3PESLEASVGIRVT I TCRABRAPIGTMLEWY QOKPGKAPKLL T LAFSRLOSGVE
SRESGESG. DFTLTISSLOPERIATYYCAQAGTHHT TEGHGTKVELRRTVAAFSEVOL,
LESGGGLYIPCGSLRLICAASGFTFRDYEMWWVRQAPGKGLERVSAINPQGTRTYYADS
VKGERETISRONSKNLY LQMMNSLRABDFAY Y YCAKLEYY FORWGOG ILVIVES (SEQ
Th NG T20.5)

DMS0660 DOM7h-11-3-TVAAPS-BMS3h-56-258

EZOMTUSPSSLEASYGLRVI ITCRASRPIGT T LEWYQOKRPGKAPKLLILWNSELYSGVE
SRESGSGSCTDFTLTISSLOPEDFATY YCAQAGTHRTTFGOETKVEIKRTVAAPSEVQL
TRSGGHETVOPGESLRLECARSGET RDYEMAWVROAPGKGLERV SATNPOGTRT YYADS
VEKSRETITERDNSKN UL Y LUMN ST RAKDIAVY YCAKLPEY FHEWGQGILVT VEY  (SEQ
ID NO: 1218&)

DMS0661 DOM7h-11-87-TVAAPS-BMS3h-56-258

BTOMTQSPSSTISASVGDRVT ITIRASRPZGTMLSWYQOXPGKAPKLLILAFSRLOSGEVE
SRESES LDEE LT SSTOPEDEATY YCAQAGTHHT T FGOGTRYRTRRIVAR PSRV,
LESGGGLVQPGGELRLSCAASGE T FROYEMWHWVROAPGRXGLLRVSAINPQGTRTYYADS
YVEGRETISRONSKNTLY .QMNSLRAELTAVYYCAKLPEY PHEWGQGTLVIVSS (SEQ
ID NO: 1217

DMS0662 DOM7h-11-90-TVAAPS-BMS3h-56-201

SVGDRVTITCRASEPTIGTMLSWYQOKFPEKAPKLLILAFSRLOSEVE
DFILTISNLQPEDFATY Y CAQAGTHPTTFGQGTEVEIKRTVARPEEVQL
LESGGGLVOPCCSLRLSCAASCGFTFRIVEMWKVRQARCKCLERVSATINPQGTRTYYADS
VKGRFTISRDNSKNTLYLOMNSLEAEDTAVYYCAKL?FYFQEWGDCTLVTVSS {SEQ
ID Nos L2188}

DMS0663 DOM7h-11-86-TVAAPS-BMS3h-56-201

DIQMTQSPSSLSASVGDRVT ZTCRASRPIGIMLSWYQOKFGKAPKLLILAESRLQSGVD
BRESGSGSGIDF LT IS3LOPEDVATYYCAQAGTHR TTFGOGTRVE IKRTVAAP SEVRL
LESGEGLVQPCGSLRLSCAASCFTRRIVEMWWVRQAPGR GLERVSALNPQE U REY YADS
VEKGRFZISRONSKNTLYLOMNSLRARDTAVYYCAKL?EYFOEWGQGTLVIVES (SEQ
Ib NO: 1279)

DMS0664 DOM7h-11-69-TVAAPS-BMS3h-56-201

DIQMTOS288T.5ASVGIRVT ITCRASEPTGTMLSWYQGRPGKAPKLLILAFRSRLOSEVE
SRl SESEYDETLY LSSLQPREDEATYYCAQAGVHPTT TGOGTRVETRRTVARPERVQL
LI SGGELVQPGGESLRLSCAASCET FROYEMANVROAPGKGLERVSATINEQGTRTYYADS
VXGRETISRONSKNTLYLOMNSLRAEDTAVYYCAKLPFYFQENGROTLVTVSS [SEQ
T NO: 1220)

DMS0667 DOM7h-11-3-TVAAPS-BMS3h-38-240
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Dual Specificity dAb Amino Acid Sequences

DIQMTQSPSSLSASVGDRVT ITCRASRPIGT TLSWYQOKPGKAPKLLILWNSRLQSCVE
SRF3GSGSGTDITLTISSLOPEDFATY YCAQAGTAPTTFGQGTEVE IKRTVARPSEVQL
LESGGGLVOPGGESLRLSCAASGFTFEEEEMIWVROAPGKGLEWVIAT SRNGY STYYADS
VEKGRFTTSRONSKNTLYLOMNSLRAEDTAVYYCGXEPFRYDYWGQGTLVTVSS (SEQ
ID NO: 1221)

DMS0668 BMS3h-38-240-AST-DOM7h-11-3

EVQLLESGGGLYQPGGEELRLICAASGI TFEREEM IWVROAPGKGLEWVSAISRNGYSTY
YADRVKGRFTTSRONSKENTLYT.OMNSLRAEDTAVY YCGKEPFRYDYWGOGTLVIVIEAS
TDIPMTQSPESLSASVODRVILICRASRP TG M TSWY QUK EGRAPKT. LT TN SRTQSGY
PSRFESGSGSGTIFTLT ISSLOPEDFATYYCEQAGTHPT TEGRGYRVELKE (550 1D
HO: 1222}

DMS0669 DOM7h-14-10-TVAAPS-BMS3h-38-240

DIOMTOSESSLEASVLDRYTLTCRASQOW LGSQLSWY QQKPGRAPELL MWRESLQSGVP
BRFSGEGSGTDFTLTISSLPPEDFATYYCAGSLREFPKTFGQUTKVE IKRTVAAPSLVQL
LISGEECLVOPGESLRLSCAASGF TREREEMIWVROAPGRGLEWVEAT SANGY STYYADS
VXGRITISRDNSKNTLYLOMNSIZRASDTAV YYCORERPFRYDYWGOGILVIVES (SKQ
ID NO: 1223)

DMS0670 BMS3h-38-240-AST-DOM7h-14-10

EVOLLESGGGLVOPGESLRLECARSGETFEEREMIWVRGAPGRGLEWYVSALSRNGYSTY
YADSYVKGRFTISRENSKNTLYT QMNESLRAEDTAVYYCGKEPFRY DYWGQGTLS SSAS
CDIOMTOSPSSLEASVGDRVT T TCRASQWICSOLSWYQORPCKAPKLLIMWRS SLOSCV
PBRTSG3GSGIDFTLT ISSLOPEDFATYYCAQGLRHPKTFGUGTKVEIXR. (3EQ 1D
Mo: 1224)

DMS0671 BMS3h-38-235-AST-DOM7h-11-3

EVOLLASGGGLY QPGS LRESCAASGE L FEERSMTWVRQAPGKGIERVEAT SRNGYSTY
YADSVKGRET ISEDNSKNTLYLOMNS LRAEDTAVY YCOKEPEFRY DYWEQGTLVIVEEAS
MLQMTYSPSSLSASVEDRVT ITCRASRPIGTTLSWY QUK PGRAPKLLILWN SRLESEY
BESESETORI LT LESLCPEDFATY YCAQAGTAPTTREGGTRYRTXR (8RQ TN
Me: 1225)

DMS0672 BMS3h-38-235-AST-DOM7h-11-90

FYQTTASEGGIVOPGGSLRLSCAASGETFEEEZMIWVROAPCKCELERVSAT SRNGYSTY
YADSVEGRFTISRDNSKNL LY LOMNSLRABDTAY $ YCEREPFRYDYWGQGT LVTVSSAS
TEIQMTQSPSSLSASYGDRVTIITCRASRPIGTMLSW Y QURPGHAFRLL I LAFSRLYEEY
PSRTSGSGSGTDFTLTISNLOPEDFATYY CAQAGTHPTTEGCGEKVETXR [ SEQ: ID
NG: 122%)

DMS0674 DOM7h-11-3-TVAAPS-BMS3h-38-235

DIQMTOSPSSLSASVGORVTITCRASRPIGTTLSWY QOEPGKAPXLLIIWNSRLOSGVE
SRFSGSESGTDFTLTISELOPEDFATY YCAQAGTH2TTHGQGTRVE T KRTVAARSEVQL
LASGEGLYGPGESLRLSCAASSFTFEEEEMIWVRQAPGKGLEWVIATSRNGY STYYADS
VEGRETLERDNSENT LY LQMNSLAAKDYAVY YCGKEPFRY DYNGQGTLYIVES  (SkQ
ID NG 1227)

DMS0675 DOM7h-11-90-TVAAPS-BMS3h-38-235

DIQMTOEPSSLSASVGDRVT ITCRASREPIGTMLEWY QQKPGEAPKLL I LAFSRLQEGVE
SRFSGSGESGTDFILTISNLOPECFATYYCAQAGTHPT T FGOGTEVE IKRTVARPSEVOL
LASGGGLVQFPGESLELSCRASGFTFEEEZMINVROAPGKGLEWVSAL SRNGY STY YADS
VKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCGKEPFRYDYWGQGTIVTIVES (SEQ
ID NO: 1228)
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Dual Specificity dAb Amino Acid Sequences

DMS0677 DOM7h-11-90-TVA-BMS3h-56-258

CIOMTQSPESLEASVGDRVTITCRASRIIGTHLSWYQOKPGXAZKLL _ LAFSRLOSGVE
SRESGSGEGTDRTLTISNLOPEDFATYYCAQAGTEPTTEGOGTKVEL X2 TVAEVOLLES
GOGLVQPCCSLRLSCAASCE T FRDYEMEWVRQAPCKCLERVSAINPQCTRTY YADSVKG
RETISRDNSENTLYLOMNSLRAEDTAVYYCAKLPEYFHEWGOGTLYIVES {(3BQ ID
NQ: 12293

DMS0678 DOM7h-11-90-ASTSGPS-BMS3h-56-258

AT SASVGRERVITTCRASRPT GTMESWYDOX PGRAPK LT IT AFERTQIGVR
SGTDETLT ISNLOPEDFATYYCACACTHPTTEGQGETRKYE IKRASTSGESEVQ
LLESCCCLYQPCCSLRLSCAASCFTFRDYEMWWVREQARCKGLERVSATINPQCTRTYYAD
SYRGERETLSRONSINTLYTOMNSLRAKYIAV Y Y CAKLPEY FHENGQGTEVIVES  (8RQ
ID NCG: 1230]

DMS0679 DOM7h-11-90-G4S-BMS3h-56-258

DIQMTOSPSSTSASVERRVTTTCRASRET GTMT SWYQOXFGKAPKT T LARSRIQSGVE
SRFECIGSCTDETLT I SNLOPEDFATYYCAQAGTHP TYFCQBETAVE I KRGECGSEVQLL
ESGGRLVQPEGRLRLECARSGFTFROYEMAWVROAPGKGLERVSAINPOGTRTYYADSY
KGRETISRDNSKNTLY LOMMSLRAEDTAYYYCAKLPFYFHEWGQGTLVTIVES (SEQ
ID NO: 1231}

DMS0680 DOM7h-11-90-(G4S)3-BMS3h-56-258

DIOMTOSPSSLSASVEDRV. ITCRASRPTGTMLSWY GOKPGKAPXLLITAFSRLOSEVE
SGTRFTTOT SNTGPREFATY Y CAQAGTHRT TRGOGTKVET KRG SGGES
VOLLESGGELVOPCGSLALSUANSGFTFRDYEMWAVEQAPGKELERVSAINEQ
i KORFTISRONSKNTLYLOMNSLRAEDTAVYYCAKLP FYFHERCQCTLVT
VEE (SzZQ ID MO: 1232)

Il

DMS0681 DOM7h-11-90-(G4S)5-BMS3h-56-258

DIQMTQSPSSLESNSVEDRVT ITCRASRPIGCTMLSWYQOKPEKAPKLLILAFPSRLQSEVP
SRESGSASGETDFTLT I SNLOPEDFATY YCAQAGTHRTTFGOGTKVE I KRGEGGSEGEGS
GGEGEEGEGGIEEEESEVOLTESGGCTLVQPGGESLRLICAASCFTFROYEMWHWVRQAPSKG

LERVSAZINZQGTRTYYADSVKGRETISRDMSENTLY LOMNSLRAEDTAVY YCAKLPFYE
HEWGCSTLVIVSS (SEQ Ib NO: 1233)

DMS0682 BMS3h-56-258-TVA-DOM7h-11-90

EVQLLESCGGLVQPGCSLRLSCAASGFTFREYEMAWVROAPGKGLERVBALNPOGTRTY
YADSVEGRITISRDNSKNTLY LOMNSLRARDTAVY ¥ CRKLPLY FHEWCQGTLY TV S STV
ADIGMTQSPSSLSASYGDRYVTITCRASRZTGTMLSWYQOKPEKAPKLLI LAFSRIQEGY
PERFSESESCTOFTLT TSNTQPRDFATYYCAQAGTHPTTFGOGTRVEIRR (SEQ ID
ND: 1234

DMS0683 BMS3h-56-258-ASTSGPS-DOM7h-11-90

EVZLIESGEELVQECCSLRLSCAASCETTRDY BMWWYRQAPGRGLERVSATIN 20GTRTY
YADSYKGREFTT SRONSKNTLY LOMNSLRAEDTAVYYCAKLPEY FHERGOGTLVTVSEAS
TEGPSDIOMTOSESSLSASVEDRVTITCRASREIGTYLSWYQOKPGKAPK L LILAFSRL
Q8GVPSRFSGSGSET DEI LI TSHLQPEDEATY YCAQAGTHPTTFGQBTKVEIKR (SEQ
ID NO: L2335

DMS0684 BMS3h-56-258-G4S-DOM7h-11-90
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FVOTTFRSGGGLVOPCGSLRLSCAASGEFTFROYEMAWVROAPGKELERVEAINPOGTRTY
YADSVEGRET LSRDNSENTLY LQVNELRAEDTAVYYCAXLPFYFHEWGQGTLVTVESGE
GGSDIOMTQOSESSLSASVEDRVTITCRASRPTGTMLSWYQOKRPCKAPKLLITAFSRLOS
GVPSRFSGSESGTDITLTI SNLQPELFATY YCAQAGTI FTTIGQETRVEIRR (SEQ
ID HO: 1236}

DMS0685 BMS3h-56-258-(G4S)3-DOM7h-11-90

EVQLLT SGGELVOPGGSLRLSCANSGFTFRDYEMWWYRQAPGKGLERVSAINPQGTRTY
YADSVXGRFTISRONSENTLYLOMNSLRAEDTAVYYCAXLPFYFREWGQGTLVIVSSGG
GESGGEGSGGGGSIIOMT S PSSLEASVGDRY TITCRASRPIGTM L EWY QOKPGKAP XL
LILAFSRLQSGVESREEGSGSGTDFTLT ISNLYPEDFATYYCAQAGTHPTTFGQGTRVE
1 (SEQ ID NO: 1237}

DMS0686 BMS3h-56-258-(G4S)5-DOM7h-11-90

TVOLLE SGGGLVQPGGELRLSCAASGE TFRD EMNW Y RQAGRGLERY SATNPOGE PRTY
YADSVKGRFTISRONSKNTLYLOMNSLRAEDTAVY Y CRXLPFYFHEWGRGTLVTVSSGG
GGSEEEEIGEEGIGEECEEGEEEDIQMTOSPSSLSASVEGDRVIITCRASREICTMLEWY
QOKPGKAPKLLILAFSPRLESGVPSRTSCGOGSGTDFTLT ISNLQFEDFATYYCAQAGTHP
TTFGOETAVELKR (8EQ T MO 1238)

DMS0688 DOM7h-11-90-TVAAPS-BMS3h-56-258

DIOMTOSESSLEASYEDRY U LICRASEPTGTN T SWYQRR PGKAPKLLILARSRLOSGVE
SRESGSGSGTDFTLT ISN LOPELFATY YCAQAGTHP T T FGOGTRYEIRRTVARPSEVOL
LESGGGLVQPGGSLRLSCARSGFTFRODYEMWRYROAPGKGLERVIRAINPQGTRTYYADS
VKGREZISRDHSKNTLYLQMNSLRAEDTAVYYCAKLPFYFHEWGQGTLVTVES [SEQ
D HO: 1239)

TABLE 22

Polynucleotides Encoding Dual Specificity dAbs

(Table 22 discloses "AST," "TVAAPS," "TVA," "G48S," "(G4S)3," "(G4S)5," and "ASTSGPS" disclosed as
SEQ ID NOS 5-7, 1207-1209 and 8, respectively)

DMS0654 BMS3h-56-201-AST-DOM7h-11-3

SAGETGCAGCTIGTTGRAGTC! ! CTTRETACRSCCIBGEEEHETCCETECETCOTC
TECTCTGEAGCCTCUEGAT TCACET TTCGEGATTATGASATGIGET GEGTCCGCCAGECT
A "1”‘1AJIAGCGGcTL‘Tf‘ACCTATT?@ TCE wCA""GT CGTACRTRITAC

"""CCGI’""LB}-\L‘TCLT €
AA/:AF(‘(‘(“ CTRRGOIPOCT AT AARGTGGEETCCCATCACST
TTPRGTGqCHGTGCF\”C'Ta("‘ﬂ"AFEsTTTFAF CICACCATCAGCRGTCTGCARCCTGAR
TTTTGITACGTACT, GCAGGCTGGGACGCATS CTACGACETPCSGCCRAGGG
ACCRAGGTGGARATCAAATCEG (SKQ ID NOy 124Q)

DMS0655 BMS3h-56-201-AST-DOM7h-11-87

GAGGTGCAGCTETTGCRETCTCOCCGRCCUTPCGTACA
\TFTGCI\CCCTCCCGI\TTK"I\ CTDTCCGET

TECOCCCICCCT CECICTE
TCTGETEEETCCECCAGGET
CEGTACGEGTACATACTAC
LUCTAAGARCH! AT

CCGEGGETATAT TACTATGEGARACTTCCG
“ 'TT" Af‘TTTCAGGAGZ[ elele CACCGTCTCEAGCGCTAGIACCGRC
ATCCAGATGACECAGTTT GTAGGAGACCGTGT
ACTTOECCGOCARCTCE \TTGGEONCENT ATTANGT TECTACCAGCRGNAT,
AARGCCCCTARGCTCCTGRT \,L.L TGCTTTTTCCC *T”JVF\DA(JN‘(;GJM‘LV.A
TTCAGTGGEAGTGGATC A
GATTTTGCTACGTACTACTGT
BACCAAGGTGGAARTCEANCGE (SEQ ID NO» ,.24

DMS0656 BMS3h-56-258-AST-DOM7h-11-3

GAuGTf‘C“A

FTTQCZ’\GTCTGGCCGAG(:('TT GGTACAGCCTGGRGEETCCCT

CACCTTTCGEGAT TATGAGAT R TGETGEETCRSCTASGT
C ACCCAAF’JCF(‘TACA(\_G CTCAGCTATTAATCC! GGTALGCGTNTATACTAC
GACT GABLEGCCGET TCACCATCTCCCGCS TCCAAGARCACEITHRTAT
CTGCARATGHACAGCCTGCOTGCEGAGGRCACCGCCOTATATTACTGTGCEGNNACTTCCG
TTETACTTTIACGAGTGREGTCAGGEARCCCTE
ATCCAGATGALCCATTCTCCA

ARRGCCCCTAAGCTSCTGAT CCTTTGGABT TCCCET I TGCARRAGTGGGETCCCATCACET
TTCAGTGGCAGTGGATCTGGSACAGRTTTCACT CTCACCATCAGCAGTCTGCARTCTGAR
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Polynucleotides Encoding Dual Specificity dAbs

(Table 22 discloses "AST," "TVAAPS," "TVA," "G48S," "(G4S)3," "(G4S)5," and "ASTSGPS" disclosed as
SEQ ID NOS 5-7, 1207-1209 and 8, respectively)

Y ES YN N

AT TG A AT R T T O CASGU TG IATT
ACCRAGGTGGARRTCRARCGSG (SEQ ID NO:

BT

DMS0657 BMS3h-56-258-AST-DOM7h-11-87

GACHTGCAGCTGITCGAGTCL CPGETACKGCCTGEEGEEICCCTGUGTITC
TCCLGIGCAGLCTOU G, TTATGAGATHTGES TCCGCCRANT
TCABEGAAGECTCTAGNC TGRS TC’“CKCCT ATTAATCCGERGGGTACGCGTACATACTAC
SCACACTCCUTCARUCOCTCC T T CACCATCTCCCOCCACART TCCARGARCACEUTGTAT
CTGCAPATGANCAGCCTECGTGCCGAGENCACCGUECTATAT ™7 CTCCOARACTTICG
TPOTACTTTCACGAGTGESGTCAGEGARCCCTGGTCACLGTCUCERELGCTRAGLACCEAL
CCAGATGRCCCAGTCCCCATCCTCECTATCTGCATCTGTAGGAGACCGTGT CACCATL
TGCCGGHCARETCGT CCGAT TAGRACGATG T BAGT NECTAEAGCAGAARGTARIE
ARAGCCCCTARGCTOCOGATCOT TGCTT T TCCOC T ITECARAGTEGSETCCIATLADNGT
FTCAGTGGCAGTBEAT CTGOGACAGATTTCACT CTCACCATCAGCACTCTECAACCTEAR
GATTTTGCTACGTACTACT GTGCGCAGGTT ACCCACCATACGACCTTCG3CCAAGGE
ACCAAGCEGYGEARATTARACGG [BEQ ID M L243)

GGGGA

DMS0658 DOM7h-11-3-TVAAPS-BMS3h-56-201

GACATCCAGATGECCTCACTCTLCATCCTECCTGTCTGCATETG T AGGRGACCGTGTTACE
ATCACTTGCCCGECARSTCOTCCEATTGEGACGACET TARGT TEGTACCAGCAGRANCCA
GGEARMGCCCCIANGC T CC2EATCCTTTCCRATICCCOT T 2CCARRGTGOCITCCTATCR
CGTTTCAGTGGTAGTSE. “TEGGACAGATTTCACTCICACCAT CAGCAGTET GCARCTT
GAAGATLIITG GGCTGGEACECATCCTACGALGT TCEECCAR
GGGACCARGGT: GRGGCT GORGCOR PO GAGG IGCAGIIGE EGAG
ACPGEEEEEAG! G TOTCTUCTGTGCASCCTCCGGA
’ITCRCCTTTCGG"A“TaI fAuATGTLqGTGL:G” & u_CI\GSCTCCZ\GGGI\AGGGTCL’ AGAG
CGGETCTCACCTATTAATCCGCAGGGTACGLETACATACTACGUAGACTCOSTGRAGGEC
COETTCACCATCICCCGUEACARTTCCARGARCACECTGTATCTGCABAT GARCAGCCTG
CETGECCHEAGFRCACCGCGETATATTACTGCTGCGAAACT TCCGTTTTACT N TCAGEAGTGE
GOTOAGGEAACCOTGETOACCGTCTOCAGS 1S¥RQ T N0t 1244)

CAGUCEG

DMS0659 DOM7h-11-87-TVAAPS-BMS3h-56-201

GACATCCAGATGECCCAGTCTCCATCCTCCCTGTUTGCATCT GTAGGAGACCG TERCACC
ATCACTTGCCGHGUARGTCGTOCGATTGGGACEA G ARCT TGETACCAGCAGAARCCA
GGGRAAGCCEUTRAGCTICCTGATCCTTGCTTTT TCLCCTTTECAAAGTSBGETCLCATCA
CGITTCAGTGGIRG ATCTGGGACAGAT TTCACTITCACCATCAGCAGTCTSIARCCT
GRAGATTI A GULGCEACGCATCATACCACGT TCEECCRR
ATCTGAGGTGCAGCTETTGGAG
Ci CTOCTELECAGCUITCCGA
CACCTTICESE! BIGAGH TGGE GECEGGCTOCAGGGRAGGGTCTAGAG
CGGGTCTCT\G\,TTvT"‘Z\I‘TCC(’CI\GGGTACGCGII‘CI\TI‘CTI\LCC\ BCTCCCTTARGOLC
CGOTTCACCATCTCCCCECATAATTCCARGRACACGLUTGTAT CIGCAART GRATAGUCTS
CGTGCCGRGGACRCCGCGETATAT TACTETSCSARRCT TCCE TR TTACTT TCAGGRGTGE
GETCAGSGAACCCTOGTCACCGTCTECACE (SEQ 10 HO: 1245,

DMS0660 DOM7h-11-3-TVAAPS-BMS3h-56-258

CACATCCAGATCA ASTCPCCATT CCUGITTEER GTAGGAGACZGTGT CACC
ATCACTTECCGGECANGTCGTCCGATTCRGACCNCET TANGT THETACCACCAGARAC CA

GGGARAGCCCCUAAGTICCIGATCCTTTGEAATTCCLGTI TGCARAGTGGEET CCCATCA
‘m\;r\'u" G ' LT CACCATIACCACT S TOCARCCT

T el TACTARCTGTGUECAGELT
GGGACCRAGETGGARATCARACGTACGGTGSCUBCACCATCTCABG IGCAGTIG LT BEAG
AZGCTTGETACAGCCDGERGRETCCCTECETOTCTCCTATRUARCCTOTGHA

TAGRG

15 LGAABGEC
Y “’T‘CCT‘J\CATC’XF'"CTCTATCTCCZ—\AA”CAACAGCCTG
TECEARNCTTCCATTTTACT T TCACCASTCE

GETCHEEGAACCCTEGTCACSETCTCCASE (SEQ ID O 1248)

DMS0661 DOM7h-11-87-TVAAPS-BMS3h-56-258

GACATCCAGATGACICAGTCTCCATCLTCCCTETCT ECATLTETAGBAGRCCGTGTCACT
ATCACTTGCCOCOOCARGTCCTCOCATTGRCAC ATO T TARGT TCOTACCAGTAGAARLCA
GGGAARGCCCCTAAGCTCCTGATCCTTGCTIT ITCCLSTTTGCARRGTGGGETCCCATCA
COTTTCAGTICCACTCCATCTGLCACAGATTTCACCCTCACCATCAGCACTCTCGCARCET
GRAGATTTTGCTACCTACT: GTGCECAGEUTGEGATCGCATCATACGACGTTCSECCAR
GGGACCARGATGGARATCAALCGTACGGTGGCTGCACTATCTEAGGTGCAGITGTIRGAG
PCLHELEGAS UGG TALAGEC T GEELGE LT GUE CLCCTGLEUAECE TUGEA
TTCACCTTTCCGGATTATGRGATGTGITCGETCACCCAGGCTCCAGGGRAAGEGTCTAGAG
CEGETCTCAGCTATTAATCCGCAGCGTACGUGTACATACTACGCAGRCTCCETGARSGGC
CEGTTCACCATCTICCCOCERACAATTCCARGAACACGCTCTATCTGCABATGARCRGCCEG
CETECLGAGGACACCGCGGT ATATTACTETGCGARACTTCCGTTTTACT TTCACGACTGG
GETCAZGCARCCCTGETCACTGICTCCALC (SEQ D NC: 124%)

DMS0662 DOM7h-11-90-TVAAPS-BMS3h-56-201

SACATCCAGATGAZCCAGTCTCCATCCTCCCTGTCTGCATETGTAGGAGACCETETCACC
ATCACTTECCEEGCAAGTCET COGA T GEGACGATG ARG GETACCAGCASARACCA
GEGAARGCCCUTAAGCTCCTGATCCTTGCTTT T TCCCE T I TGCARAGTSEGEET CCCATCP\
CETTTCAGTOGCASTCGATCTCOCACAGRTT TCACTCTCACCATCAGCARTL TG EAALE!
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(Table 22 discloses "AST," "TVAAPS," "TVA," "G48S," "(G4S)3," "(G4S)5," and "ASTSGPS" disclosed as
SEQ ID NOS 5-7, 1207-1209 and 8, respectively)

GRAGRTPTTECTACEFTACTACTACGCACACECTHGGACATATCOTACCACGT ML EGOOAR
BEGACCAAGGTIGHARAT CARACGTACGGTGFCTCCACCATCIGAGETGCAGC LG T TEGAG
TCOGGGGRAGGCTTEGTACAGCCTGEEGRETCCOTGIGTCTOTCCTGT GCAGUCTCOGGA
TTCACLTTTCCCGATTATCACATCTCOTCCS TCCCCLACCCTUCAGGCAACGOTE TAGRG
CGGGTCTCAGCTATIAATCCGCAGGETACGI I TACATBC TACGCAGRCTCCGTGA GC
CGETTEACCATCTCCOGCEGBCANTTCCARGARCACGL TG TATC TEGCABATGARCAGCCTG
CGTGCCGAGEACACCGOGGTATATTACTG TG GARACT TCCGTTTTACT TTCAGEAGT GG
GATCAGGGARICOTGETCACCGTCTCCAGE (SEQ ID NO: 1246)

DMS0663 DOM7h-11-86-TVAAPS-BMS3h-56-201

CCAGTCTCCATCCTCCCTHTC T GOATCT S TAGGAGRCCGTGTCACC
TCGTCCGATTAGGRCGATCT TARGT TGETACCAGCEGHRACTA
GEBRRAGCCCETRAGC T CCPGRTECI TGO M ICOCH T GEABEGTEGGGTCCCATCR
CGTTTCAGTGRCAGT! G:-AT"‘TGCGAC‘AGI—\I’TTLAC”(‘TCTJCC}-TLPGCA(‘TCTC’CAI\(‘(‘T
GRARGATGTTGOTACETACTACTETGOGCAGGCTGEGH
GLGACCAAGGE L GEEARA L CARRCETACGE I EEC I GLACCATC AL LCAGE L GEL S LAA’J
T CTTGRTACAGCOTGRGRGR TCOCTGOATOTCTCOTATGOAGCCTCIGGA
FTCACCTTTCRESATTATGNGATETGETGEETCCR TCTNGIG
LGL:(‘1CICAGCTA‘i"lAﬂlCCGCPGG(:LACoC(:IACA‘_‘AZLAC L.ALA* TCCCTGBAGGGC
CEETTCACCATCTCCCGUGACAATTCCAAGAACACGCT G TATCTGCAARTGARCABICTG
COTGCCOAGCACACCOCOCTATATTACTC TCCEARACTTCCOTTTT ACTTTCAGCAGT GG
GGTCAGZGARCCCTEGTCACCETETCCAGT (SEQ D NO:r 12493

DMS0664 DOM7h-11-69-TVAAPS-BMS3h-56-201

CACATCCACATGACCCACTETCCATCCTICCCOLTETCUAT QT CTACCACACCGTOTCATE
ATCACTTGCCEGGCAAGTCHTCUEATTGEEACGATETTARGT TGETACCAGCAGARRCT.

GCGRAMACCCCCTRAACCTCCTCATCCTTOCT TS T TOCCOT T TCCARADTSCOOTCCCATL A
COTTTCASTEGCASTGGATCTEECACAGAT T TCASTCTCACCAT CAGCAGTE TGCARCET
CRACATTITGCTACCTACTACTCTOCCCACLCTOIEGTCEATCCTACCACCT TCGGCIAR
GGGACCARAGGTGGABATCAAACETACGGTGECTGCACCATCTGAGGTGCAGC TATTGEAG
TCTGEESGACGUTTEGTACAGCLTGGEAGETCCTELETCTCTCCTGTGCAGCCTLCES

TTCACETTTCGGCATTATCAGATGTGETEGSICCGOCAGGCTCCACEGARGGGTCTAGAG

COGRTCTCRGCFAT TANTCCGCAGGATACGCE TACATACT ACSCAGACTCCETGIAGEGC
CG\:\TTyACCATCTCCCGCGACAATTCCAF.GHACACGCTGTAT CTGCAARTGRACABCCTE
CETOCCCRACEACACCOICCTATATTAC TCTCCCARRCTTCCOTTTTACTTITCAGRALTCE
GGTONGGEANCCOTGHETCACCATOTCEAGT (SR ID HO: 1230)

DMS0667 DOM7h-11-3-TVAAPS-BMS3h-38-240

ZACATCCAGATGACCCACTCICCATCCITCCTGTCTGCATCTGTAGGAGACTGTGT SACC
ATCACTTECCOGGORACTCGTCCGNTTGEGACGACGT T ARGT TEGETACCEGTAGRRACCA
ARAGCCCCTARGCTCOTGATCETTTGGART TCCCGTTTGOARRCTGGUETCCCATCA
CGTTTCASTGECACTGCATCTGGGACAGATTTCACTCT CACLCATCAGLAGTCTGUAACCT
GRAGATTTTGCTALGTACTACTATGEGCAGH TGCGAL SCATCCTACGRACET TCGF"CAA

GUBAGCAATGE BT ARG AL FOMGBAGE! GAG
TOTRERGEIALGETT CRTATAGICTGEEGH " LTC b TOCAGA
TTCACCTTUAGUAGLES it GAG

TGEETCTCAZCTATTAG I AGGARCSE' [-\CAGCAJA {‘ALTFCGCAG;—\CJ CCGTERAGGGRC
COOTTCRCS: ,TCT CGEGACIATTCONGANCACECTETATCTECAANTGANCAGCCTE
CGIGT ACCCCLGETATATTA TGTS" CAARSAGUUGTTTCGTTATSACTACTSG
GGTCAG G‘;AJ\CC"TVGT(‘"\C‘“FTCTCCAIJF‘ (SEQ ID NO: 1251

DMS0668 BMS3h-38-240-AST-DOM7h-11-3

GAGETECRGCTETTCCACTCI 3EGEEACEUTTEGTACAGCL TEGEEEEIICCCTELETCTC
TOCTECGCAGLCTCCEGATTCACCT ITGAGGAGGAGGARATGRT TTGEGTCCGLCAGGLT
AGGGTCTRGACTGGSTLTEAGCTATTAGTAGSRACCGTTACAGCACATACTAC
GUAGACICOGIGAAGGECCEETTCALCATCTCCCGLCATRAT TCCARGARCRLGLTGTAT
CTGCARRTGARCAGCCTECGTGCCBAGGATACCGUGGTATATTRCTGT GGGAARGAGCCG
TTTCOITATGACTACTEEGGTCAGGERNCCCTGGTCAC TGP CTOGRGCGETIGENCEGN
SATGACCCAGTCICCATUCTICCTGTCTGCATCT GTAGGAGACLETETCRCCATC
CEGEIAGTEGTCCEATTGAGRACERCETANGT TEET ACCAGERAGANAE CAGGE
CCCTARGCTCCTSATCCT TTGCARTTCCCET TTCCARRGTGEGGTCCCATCARCGT
TTCAGTRGCAGTGEATCTGGGACAGAT TTCACTCT CACCAT CAGCAGTCTGCAACCTGAL
GATETTGCTACSTACT AL TGTGCGCAGGCTGGRACGCATCCTACGACGT TCEGCCARGEE
AQCRAGGTGGARATCARACGG {3EQ ID NO: 125%)

DMS0669 DOM7h-14-10-TVAAPS-BMS3h-38-240

GACATCCAGATGACCCASTCTCLATCCTCCCTOT CTGUATCTCTACCAGACCGT G UACT
ATCACTTL}CCGC‘IGCMU‘TC[‘GTFGATTGCGTCTC-AGTTATCTT‘JGTACCAGCAGAAACCA
COCAARCCCCOTANCGCTCCTEATCATCTGGCATT 2 CTCE T TECANMGTGERG TCECATCA
CETTTCAGTSGCAETGEAT CTGCGACAGAT TTCACTCTCACCAT CRAGCALTCTECARCET
GARGATTTTECTACGTACTACTGTGCTCAGGGTTTGAGECATCC TAAGACGT TCEGCCAR
G‘ SGEACORAGHTRGABAR TUBARCGIACGETHECTGLACCATCT BAGGTGRAGCTET "GGAG
CTGEEEEAGGCTTEETACAGCCTGREAGGETOCOTECETCTOTCCTGCGCAGCCTCUGER
'm LALC’L’TTqAbe,GA(;L;AFATFATTTF FETCCECCAGHCTECAGGEAAGGETCTAGAG
TGCETCTCRASCTATI TACTAGGARCGETTACAGCACATACTACECAGACTLCETGAAGEGC
TTCACCATOTLCCGOGNCANT TG AR TTGTATCTGCARATGARCAC
CETGLOGAGLATA: - AT ATTACTE T GUEAAACAGLCE O A TG AT
GATCAGEGRRCCCTGGTCACCGTCTCCAGS (8EQ ID NO: 1253)

DMS0670 BMS3h-38-240-AST-DOM7h-14-10
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(Table 22 discloses "AST," "TVAAPS," "TVA," "G48S," "(G4S)3," "(G4S)5," and "ASTSGPS" disclosed as
SEQ ID NOS 5-7, 1207-1209 and 8, respectively)

GAGGTGCAGCTGTTGEAGTCTGEGE CTTGGTACRGL CTGGEGEGTCCCTGLGTITC
TCCTGCGCAGECTCCGGATTCACCT TTGAGTAGGAGCAGALGAT IIGGE TCCECCAGE LT
CCROGCAAGOOTETAGNGTEOGTCTCAGCTATTAGTASGNANCGGTTRCAGCHCATACT ARG
GCRGACTCCEIGAREGGEUGE T TCACCATC I CCCGUGRCART TCOARGAACACSCTGTAT
CTGCABRTEBARCAGCOTGOETGOCCAGEATACCEOGETATATTACTCT GHERARGAGCTG

TYTCETTATCLCTACTGGGETCAGGGEARCCCTGE TCACCETCICOAGLGCTAGCACTGAC
ATCCAGAT GA! AGTCTCCATCCTCCLTEICTGUATCTETAGGAGAZCG TG TCACCATC
TTGCCOHCCARCTCACTOCETTSCCTCTCAGTTATCT TECTACCASCAGAARCCACTG
A\7‘7‘lv CCOTARGET COTEATEATGTEGIGTTCCTEG T TG ARAGTGEGET CARCGT
TICASTEGTACTCEATCTCSOACASATTTCACTCTCACCATCACCACTCTCCARLCTCAA
GATTTTCCTACGTACTACTS ICCTCAGEETITGAECIATCCTANGRT3TTCEECCANGES
BCCARAGGTICARATCARATGSE {SEQ ID NO: 254}

DMS0671 BMS3h-38-235-AST-DOM7h-11-3

GAGGTGCAGCTGI TECCET CTGEGGECRGECTIGETACACCIT GEEGEETCCCTRUSTITS
POCTGCGEAGCCICIGHAT COTTTEAGGACCAGLACATCATTTCOOTCCOCCAGHCT
CCAGGGARGGGTUTAGAGTGEET CECAGCTATTAGTAGCAACGETTACAGCACATACTAL
GCAGACTCCGTEAALCECCOGTTCACCATETCCCOCCACAATTS CAAL;Z’-‘A&,ACGCTG AT
CTGUABATGAATAGUCLGLN SAEGATACTGUGETA LAY 13 5
TTTCGTTATGRAITAT H.la(wh’!‘(’ﬂ(‘(‘(‘l’« CCCTEGTCRCCETC -A(if,uiTT’T‘(‘]\'\I'"(v’\[?
ATCCRGATGRECCAGTCTCCATCCT GTCIGCATCTGTAGGAGACCATGTCALICATE
NCTTGLERGEEARGTCHTOCGATTRGRACGRCETTRAGT TGGTACCAGUAGRARCTAGES
HAARGUCCCTARGUICCTEATCLTTTCCARTTCCCOTTIGCARRGTRGEEICCCATIACET
TPCAGTGGCAGTECATCTCCCACAGATTTCACTCT CACCATCAGCACTCTCCARCSTCAR
CATTTTGC TACGINCTACTGTGCGUNGGLTEEEACGCATCOTACGACGTTCGGCCARGGE
ACCAKGETGGARATCARACGS {(23¢ ID KO: 1255)

DMS0672 BMS3h-38-235-AST-DOM7h-11-90

CAGGTBENGCTGTTGHECETCTGERGGRGGETTEETACAGLOTGGEGEETCCETCCGTCTO
TCCTGCECAGCCTCCGOATTCACCTTTGAGGRGGAGGAGATGAT TIGEGTCCGCCAGECT
CCAGGGAAGGCTCTAGAGTGGGTC TCAGCTAT TAGTAGGAACGGTTACAGCACATACTAC
GCRGACTCCGTGAACGECCSETT CACCATCTCCUGCEACRRT TCCARGARCACGCTETAT
CTGCARATGARTAGCCTGUGCTGULGABGA LACCECHEG L ATAT YACT GUEEEARAGAGCCE
FTTTICETTATOACTACTOGHGT CAGGGRRALT CTGGTCRCCETCTCGRGCEUTT CRAATTEAC
ATCCAGATGACCCAGTCTCCATCCTCCCTSTCTECATCTSTAGGAGRLCETETCACTATC
T(‘T’FbCCG (‘CZ\AGTCUTC"GZ\TTGG(J’{CGA’_‘GTTAPLGTTV(:TH(_LB& CAGRRACCAGGSE
[GATCCTIGCI LT ICCCE I TGEANACTEEEETUIERTCACGT
TTCRGTEGCAGCTGGLTCTECGACAGAT T CACT T CACCATCAGCAAT CTPGCPACCTGAR
GATTTTECTACGTACTACTGCGCECAGGC T SGEACECATCCTACGACSTTCEECEARGEE
ACCAAGGTCECARBTCARALCC. (SEQ ID NO: -1256)

DMS0674 DOM7h-11-3-TVAAPS-BMS3h-38-235

GRCATCCASRTGRCCCAGTCT CCATECTCE TR TCTGCATCTETAGEARACLGTEITACC
ATCACTTCICCGOOAACTCOTCOEATTOCIACCACCTTARGT TG CRANACCR
GESAANGCICCTAAGCTLCTZATCCTT PEEART PCCCE T TP GCARAGTEEGET ATCA
CGTTTCAGT GGCAGTGGATCTGGGACAGAT TTCACTOTCACCATCAGCAGTC TECAACCT
GAAEA T TGETACGTACTAL T GTECGE, TGGGANGCATCOTACGACGT TCGGICRA
GGGRCCAAGETGEAARATCARACGERCCETEEIGECCLCGAGTGAGL TG
TCTEGEEGEEAGGCT TEGTACASCCTEEEEEETLCCTCCGTCTCTCCTGCECAS CTL CGGR
TGATT GEETCCGCCAGGCTCOA SETCTAGAG
AZCACATACTRCGCAGACTU! GAAGGGC
CGACEATTCCARGARCACGCTGTATCTGCARAT GRAGAGICTG
GCOGARGATACCOCTOTATATTAC TOT SCARACEGCCGTTTCGTIATEACTACTCG
GETCAGGGARCCCTEBGTCACCGTCTCCARE (SEQ ID NOs 1257)

i

DMS0675 DOM7h-11-90-TVAAPS-BMS3h-38-235

GACRTCCAGATGACCCAGTCTCCATCCLCTLIE
AUCACITECCEEECAABTOL COGA I M HERATGA!

THCATCTCTAGGAGACCEICTC
GOIAGCAGUACARA

GGGARAGCCCCTAAGCTCCTGATCCT TG TTI’ICCCGTTTGCKAAG‘I‘GIJ’GGL'C("

GEAGA 111G A C(“T(GGACGC[\TCCTZ\LGZ‘NG CGEECCAA
GUGRCUARGETEGAARICARACEGALCE LG GCCGAGREAGETGEA] GG
TCTGGSEGAGSCTTEETACKGC CTEGGEEETCCCTGCGTCTOTCCTGCGIAGIC T CCGEA
PICRCCT I GAGCAGERGGAGATGAT I TEEGTCCGCTAGCCTCCAGGCARGCETOTRGAG
PEGGTCTCAGCTAITACTAGUALL AL B o) STGANGHEE
CGGOTCACLATCTCCCCCGACAATTCCARCARCACCUTCTATCTOCARATL GAAGALCCTC
CGTGCIGAGGATACCGCGGTATATTACTETCREARAGAGCCETTTUGTTATGAL 3
GETCAGGEAACCCTGETCACCGTCTCCAGSG (SEQ ID HO: 1258)

DMS0677 DOM7h-11-90-TVA-BMS3h-56-258

SRACATCCRGATGACCCAGSTCTCCATOLTCCCEGTCTGOA FRGTUERCC
ATCACTTGCCGEECARGTCGT CCERTTGGG! \:ATCTAAAC"E"‘G”‘TP(RY-\GCAG@APCCA
GEGARAGCICCTARGCOICCTGRTSCTTRETI TTTCC TTCOARBGTGRGETCOORTOA
GATCUGEGACAGAT TTCACTCTCATCATCAGEAATCTCCAACCT
GRAGATTTTGCTACCTACTACTGIGCGCAGSCTGECACGLATCCTACGACGTTCGGICRA
SEGALUARS 'GGARATCARRCGTACCCTGICECACCTSCACCTOTTOCACSTOTACILGN
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PGETRCAGOC T GO PO ET \ CEREATTCACTTTT
ATTATCAGATCTGGTEGETCCECCAGELTCCAGGGAACGGTCTAGAGCGGETCTTA
GUTRATTAATCCOCACEGTACGCGTACATACTACECAGACTCCCTCARCGELCCCTTCRACC
ATCTCCCGCGACAATTCCARGRACACGCTGTATCTZCARAT CAR CCTECCTCCCNAGC
CACKCCGCOETATATTACTCTCCEARACTPCCOTT TTACT T ICACGACTGGEET CAGGGR
ACCCTGEETCACCGTC CAGC {SEQ ID NG: 1259)

DMS0678 DOM7h-11-90-ASTSGPS-BMS3h-56-258

GACATCIAGATGRCCCAGTCTECATCETCCCTETCTECATCTGTAGEAGRCCGTGITACC
ATCACTTCCCEGECARGTCGTCCGAT TGGEACEATGTTARCT TGETACCAGIAGARACTA
GEGRABSCCCCTAAGCTCLTGATCCTTGCT TTITCCCETTTGCARRGT GGG TCLCATEA
CETTTCAGTGICAGTGEATCIGEGACAGAT TTCACTCTCACCATCAGCARTCTCCAACCT
GARGATITTGOTACSTANTACTGCEOGCAGHCT GESACGCATCCTACGACGT TOGGICAR
GGGACCAARGTEAGARRTCAARCGGGCTAGCACL TCAGGTCCATCGGAGGT GCACCTGTTG
AGGECTTEGTACAGRCTGGEEGEETCCOTGCCTCPCTCCTETECAGCTCC
ST T TCGGGAT TATGAGRT 3TGETGEGTCCECCAGGCTCCACCBARGGGTCTA
ACASGGRACHCEACATACPACGCAGAC T CGTEARG
CCATCTCCCGCGACARTTCCAACRACALGETCTATC TGCARR FGARCAGE
CTEET GACACEECGETATATTACGTGOGARACTTCCGTTTTACT TTCACGAG
TGOGGICAGBEARCOCTUGLUACCEITICCAGE {SEQ LB NO: (1266

DMS0679 DOM7h-11-90-G4S-BMS3h-56-258

FBRIATRCAGRT BACCCATTCTCCATICTCCCTETC T GCATCT CTAGGAGATCGIGTCATS
ATC‘XCT‘I‘GC(‘GqGCAAGTCFTCFPA]TFF(JACGATF‘TI‘PACTTF(’TPC{ BGCRGRARCTA
EGANNGCCCCTARGCTSCTEAT CCTTGCTTTT TCCCET T I BCARACTEGEGT SCORTTA
CCTTTCAGTRGIAGTGORTCTCGEACAGAT PTCACT CTCACCATCAGLARTC T SCARLT
GRAGATTT TACGTACTACIGCGCGCAGECIGECGATECATCOTRUGACGTTECT A
SEGACCARGETEGARATTAARCERESTGCEAGETGEUTCTCAGETECABCTETT SCAGL LY
GERGRCT TAGTACAGCCTGEGRGEGTCUCTERECTCTRCTGTGUAGCCTCCEEATTC
TECGGGALY. '\“'up [CEIReT et OGO GET COAGGHERR RGETCTAGRGE
GETATTART AGGETATGUGTACATACTACGC LU CETUBABGG
T TCCANGAACRCEOTE TATC T GCARATGAACAGECTGEET
(mm‘A(‘ALCGC()bTATA‘l TACTETGCCCAARACTICICTTTTACTTTCACCATTCLGIT
CHGGGAACCCTGETCACTIGTOTCCABC (B3RO ID MO 12613

DMS0680 DOM7h-11-90-(G4S)3-BMS3h-56-258

GRCATCCASATEACCCAGTCTOCATE S CoCTETCTCCATCTCTAGSAGACCCTGTCANC
ATCACT GCTGHHCARGTCETCEGATTOCOANCATCTT ARG T IAGTACCRGCAGRRACCA
COUBARGCCCOT BACCECCLEAT COTTGUTTTTECCCET T TECARAL FU UL IUCENLEA
CGETTCAGTGGCAGTGGATI TGEGACAGATT ICACTCTCACCATCACCANTS TGCAACCT
SRAGATTTIGOTACST ACTAS TGOG L FCABG U TGECACGOATCCTALGACET TOBGECA?
GGEACCARCGTOOIARTCARRCGEGETCEAGS TAGCTCTGBACETECCECTAGEGGEREA
GGRGETTCREAGGTTCACCTATTES .rrz.\nammrﬂ;xc BEGTCC
CTRCETOT TG TEGTGGETC
CGPCAGGFTCCAGGQAAGPJrcmcncgucercrrc;\u TMTMTﬁCGLAGCGTMGCGT
ACATACTAUGCAGACTCCSTGAAGGSOGGGTTCACCATCTCCCGURACRATTCCARAGAAC
ACGCTGTATCTCCARATCAACAGCCTGUGTGICGAGEACACESLEGTATATTACTGIGES
ARACTTCCETTITALT TTCACGAGT GRERTCAGGSARCECTGETCACHGTCTCEAGE
NO 1262]

IEQ ID

DMS0681 DOM7h-11-90-(G4S)5-BMS3h-56-258

GACATCCAGRIGACCCAGTCTCCATRCTCCOTGTOTGIATC TGTAGEAGACCGTGTCACE
ATCASTIGCCCECORASTOOTCCORTIGGE ACCAIGT TARET TGETACCAGCAGERALT
GEGAAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCOC ST TCCARRCTGEGGTCCCATIA
COTTTCAGTLCEACTGOATCTEGEACAGATITCACTCTCACL ATCACTARTCTGEABCCT
GRAGATTTIGCTACGTACTACTCCGLECAGGCTGEGASGUAT CCTACGACGTTRGGECIAR
GGGAICARGGTGGARATCAAR I GGGUTECACCT CGCT CTGGNGET AGTRGCGGCERT
CRCCEITCAGETEGIEEAUGTTCTGCAGEE GO TECATCT CACCTGUAG LG IGGA LY

GCTTGETACAGCCT TCCCTZCGTCTCTCCTETGOAGCOTICGEATTC
ACCIPICEGEATTATEAGA TGTGETGECT CCGECAGECTCUAGC ARG GG
CTUTCAGCTATTAATCUGUAGGGLIACGCCEACATACTACGTAGACT CCETGARCEECCGE
TTCRCERLCC: ACAATTCCARGABCACCCTRTATCTGCAANLEARCNG CET
GCCGRACGACRULL AT ACTETGOGARRCTTCCGT T T TACT TTCACGAGT GECGT
CRAGGGARCCE TCTCCAGE (SR ID HO: 1263)

i L

DMS0682 BMS3h-56-258-TVA-DOM7h-11-90

GAGGLGIAGTTCT IS GAL I CHGUEGERAGGCTTGETACAGLLT clopatelsa yelaie} tesvel
TCOTSTGCAGCLTCCEEAT TCACCTTTCGGUATTATERGAT G TEETCGATCCECCAEGLT
AAGGGTCTAS U CAGCTATTAATTCGCACGCTACGCETACATATTAC
GUAGACTCCGTGAAGEECCGETTCACCATCTCICCUERCAAT TCCANGANCNCGETGTAT
CTGUARRTGARCACCL | BEGISEOGAGEACACEGEGATAT AT TACTCTCCGARREDTCOG
TTTTACTTTCACGAGT EGGGTCAGGGRACCCT T CACCETI LCERAECACGATGECEGAC
ATCCACGATAACCCAGTCTCCATCOT OGP TELATCTGTAGGAGNICGTGTCACIATC
ACUTETCCEECAAGTUEICCEATTCECACCAT I ARG TG E I ACCAGUAGRRRCCAGGE
ARRAGCICCTARGCTUCTIGATCCTTGLTTTTTCCCETITGL ARAGTEGGETCOCATCACGT
GGECAGTGGACCTGOOACACAT TTCACTCTCACCATIAGE AR CIGERRCCTGAR
BRTTTIGCTACGTACTACTGCECGCAGGCTGCGACGLAT CCTACEACGTTUGECUARGGE
ACCRAGGTGGAMATIARACGS (BEQ ID NO: 1264)

DMS0683 BMS3h-56-258-ASTSGPS-DOM7h-11-90

GAGGTGCRGCTGT TEGAGTCEGEGEGAGGLT IGCTALAGLLYBEEEEETCCCTGLETETE
TCOTETHFCAGICT CECEATTCACCTITCEGSAT AT ERGATETEGTEGSETECGTENIGET




DK/EP 2699601 T3

Polynucleotides Encoding Dual Specificity dAbs

(Table 22 discloses "AST," "TVAAPS," "TVA," "G48S," "(G4S)3," "(G4S)5," and "ASTSGPS" disclosed as
SEQ ID NOS 5-7, 1207-1209 and 8, respectively)

CCAGEGAR GARGCBGETCTCAGCTAITAAT CUSCACGETACECETALATACTAT
GCAGATTCL =3 GGLTCACCATCTCCEGE TRACARTTCCAAGARCACGC ECTAT
CTECANATGAACEGECTEOGTGCCGAGGACATCGCEETATATTACTETGCORARCT ICCE
TTTTACTTUCACGAGTGGGGT A ARCULT G CTCGAGCBCLTAGTACCTCA
GETCCAL ACATCCASATGACCEASTCTCCATCCTCCOTGTCTICAT CTITARGAGRT
CCPCICECCRTCACTTCECOLUCARBTCCTCOGATTORCACGATGT TRAGTTCETACCAG
CRGAAACCGAGLEAMGCCCCTARGCTCCTERTCCTTGRCT TTTTCCET T TGIRARGTEGG

GTCCUATCACG M CAGTGECAGTEGATTIGGEACAGAT T TCACTCICAC CATCAGEART
CTECRARCCTSAAGATTTTGCTACGTACTACTCCOCECAGECT GLUACHCATCUTACGANE
TTCSGCCARGCGACCARGGTGHARATCARACGE (SEQ ID NC: 1283)

DMS0684 BMS3h-56-258-G4S-DOM7h-11-90

GAGRTGCAGCTETTESAGT U CGEGEAGGCTTGETACRUL L CUCGEETORCT RCGTETS
TCCTGT(‘CTGCC“‘C""GATTCACCTTTCGGGI\TT?\TGAGATGTGGTGGG‘I‘CCGCC,”\.GGCI
COBIEGARGGE E ¥ oy
GUBIEC2CCET GAAquCCSCT‘ICAC
COGCARNTGANCAGCITGCGTGECT

i34
f‘GC‘TATA zX(’T TW‘(GW\FTTCC"’
TTTTACITICACCAS TCOOOT CASHGAALCE CERGCGETGEAGLCGOT
TOTCACATCCAGATGACCCRAETCTCCATCD I‘C{"CT TCT Q'U TSTAGGAGACCEIGTC
BOCATCACTTECCEGECARCTCOTCCTATT SGEACTATGTTARGY GG TACCREU ACARR
CORGGLARAGUCCCIAAGCIECTGATCCTTSCT L T PCCEGT TG ABAGTGLEGILCCA
TCRCETTTCAST GRCAGTEEATITGESACAGAT TTEACTATCACEATCAGCARTOTHCAR
COTTAAGAT " GCTACGTACTACTGUGOACAGOE THOGACCCATICTACGRCETTCGGC
< CARGGT TCRABCGS (3EQ ID NO: 1266)

DMS0685 BMS3h-56-258-(G4S)3-DOM7h-11-90

GACTTECA GV GEAGT CTEEE! GGECTTGETACAGCCTCOGEHETCLOTELG U
TCCTETECAGUCTCCEEAT TCARCT TTCEEGATTATGAGATGTGGTGGGTCCAUCASGLT
CCAGEGAAGGGTCTAGAGCGGETCTLAGCTATTARTCCGCCAGGGTACGCCTACHTACT AL
GCAGRCTCCGTERABGECTHETTCACCALTICUC! ALANT CCCABGARCATGCIGTAT
CTECARATGAACAGCCTGCGTGUCGABGACACCHUGE TALA I ACTIGTGCGARACTTCUG
TTTTACITCACCAGTGEEGTCAGLEARECCYGET CRECET I ! GEAGGTGGC
TCTGEAGGTGEEFETRAGUGELEE IGGCESTTCAGACATOCATATSACCUAGLCTCCALCC
TCCOTETCTGUATCOGTAGGAGACCGTGTCACCATCACT TRCCGHLEUAAGTCETCCGATT
GOOACGATGT TARG TGGTACCAGCAGRARCCAGGCAARCCOCCTARGCTCCTGATCCTT
GCTTTTICCCET IZGUARAGL GGGETECCATCACETT TCACTEGCAGTGEATCTGG GRCA
GATTTCACTCTCRCCATCAGTARTCTRCAACCTGAACATITTGCTACGTACTACTGEGCAG
CAGGCTSGEACGCATCCTACGACGITCL :
MO 12873

KANGGTHCAARTICARMACGE (8RO D

DMS0686 BMS3h-56-258-(G4S)5-DOM7h-11-90

GAGGTGCAGCTETTECASTUT SGGEBRAGHCT TGETACAGCCTEEGGGTCCCTELETCTC
TCCTETECASCCTCCGGAT T CACCT T TCRGEATTATCAGATGTECIGGETCCECTAGGLET
COAGLC BACCCTCIAGAGCEESTC TCAGETATTARTCOGCAGGHTACCTE! CTAC
GCAGRITCCETEAAGGGCCEETTERCCAT CICCTCCERALCRATTCCANGANCATGLIGLAT
CTGCAANTGARCAGCCTGCETECCGASGACACCECOETATATTACTETG: “‘P\ZAC"""C('G
TTTTACTTTCACGACTGGGET CAGGGARLCCTGETCACCH G
TCTBCACGTCCCGETAGCEELFGTGECGETTCAGG!
¢ GATGRCCCAGTCTCCATCCTCCTT CTGCATCTGTT—\GGAF

ACCATL, ACT‘l SGLGCAAGLCE I CCIATTCEGACEATGTTARGT TCUTACCAUCACAAK
CCAGEGAARGCCCCTARGETCOTEATCCTTRUTTTT TQCEGT T TECARAGTGEEETCCCA
TCRCCI Y ICAGLGECASTEEATCTGAEANBCATT PCACTCT CACCATORCCRATCTGCAL
GOBRAGATT I TGCTASETACTACTECGUGLAGGCTGGEACGCATCETRCGACETTEGGE
CARAGEGRCCINGGTGGRARATCERACEE (BEQ ID NQ: 1Z26€8)

DMS0688 DOM7h-11-90-TVAAPS-BMS3h-56-258

GACATCCAGATGACCEAGLC I UCATCCTCCOTETCTGCATCT GTASGAGACCGTETC:

& («(JYPNC‘JAT'IGJ AL(:AI[:"‘"IAAGTTPGLA JCAGCAGARRCUHA
L TGCARAGTGEGGTCCTATCR
CCTTTCAGTGGUAGTCGATCTGGEACAGAT TTCACTCTCACCATCAGCARTCT GLARCTT

GABGATTTTGCTACGTACTACTGCGCGCAGGCT GGGACGCATCCTACGACGT TTEGUCAR
GEGACCAAGGEL GUARRTCARBRCEGACCETAGCECCGL COAGTGAGGTGLAGET AT TGGRAG
T AGECTTGETACAGCC T BEGEEETCEETGOE TOTUTaE I G RECAG I TECGHT
PPCACE T CGGEATTATGAGATE TG TIGETCCECCAGGCTOCAGGCARGESTCTAGRG
CHEGRTCTCAGCTATTAAT CCGCACGHTACCUGTACATACTACGCAGACTCCETEAAGGGC
COGTTCACTATCTCCCGEGACAATTCCAAGRACRCGCTETAT CTGUARATORACAGCCTG
CEPGCECAGEACACCGEGETATATTACTCTGCGANACT TCOGTTTTACT TTCACSAGT G
GOTURAGEGARCCCTEGTCACTE L CICC, {SEQ ID NG: ld4e3)

Example 8

Anti-Cynomolgus CD40 dAbs
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[0154] The methods disclosed herein to generate antibody polypeptides that specifically bind human CD40 may be
used to generate antibody polypeptides that specifically bind CD40 of other species. For example, anti-cynomolgus
(anti-cyno) CD40 antibody polypeptides can be produced using the presently disclosed methods. The anti-cynoCD40
antibody polypeptides can be generated using the same scheme of initial/primary screening and affinity maturation as
anti-human CD40 dAbs, for example. Methods for obtaining anti-cynoCD40 dAbs are disclosed, and representative
examples of anti-cynoCD40 dAbs are provided in TABLE 23 below.

ELISA RBA:

[0155] Clear walled Highbind, 384 well plates (Coming, UK) were coated with 25pl of 1 pg/ml neutravidin in carbonate
buffer overnight at 4°C. The following day, assay plates were washed with 0.1% Tween PBS buffer, blocked with 1% BSA
in PBS for 1hour at room temperature, and washed again. Following removal of excess washing buffer, 25 pl of 1 pg/ml
of biotinylated human [Z-CD40L (BMS, 1.2 mg/ml stock concentration) was incubated with the assay plates for 1 hour at
room temperature. Simultaneously, a dilution range of purified dAb and 1 pg/ml of cynoCD40 (BMS) were complexed in
a 1:1 ratio. Following washing of the assay plate, the dAb:cyno CD40 complex was incubated in the assay plate at room
temperature for 2hours with gentle agitation. Competitive binding of dAb vs. cynoCD40 to biotinylated CD40L was
detected with horse radish peroxidase (HRP) conjugated anti human (Fc) secondary antibody (Sigma-Aldrich, UK).
Absorbance signal was measured using a Spectromax M5e plate reader (Molecular Devices) at 450 nm following
neutralization with 1M HCI.

cynoCD40 CHO cell RBA using AB8200 FMAT:

[0156] Stably transfected cynoCD40-expressing CHO-DG44 cells or native CHO-DG44 cells (BMS) were detached from
cell culture flasks using Versene (Invitrogen). 40,000 cells per well were seeded into 96 well Highbind, black walled,
clear bottom plates (Corning, UK) in 0.1% BSA PBS assay buffer with a dilution range of dAb, 0.25 pug/ml of biotinylated
human 1Z-CD40L (BMS, 1.2 mg/ml stock concentration), and 0.25 pg/ml of streptavidin Alexa Fluor 647 (Invitrogen,
Molecular probes, UK). The mixture was incubated in the absence of light for 6hours. Following incubation, competitive
binding of dAb vs. cynoCD40 CHO cells to soluble biotinylated 1Z-CD40L was assessed using relative fluorescence as
measured by the AB8200 cellular detection platform (Applied Biosystems).

CHO-hCD40L-driven primary human B cell proliferation:

[0157] CHO cells (ATCC) were transfected with human CD40L to generate a stable cell line expressing high levels of
CD40L on the cell surface. CHO-CD40L cells were irradiated at 10,000 Rads before incubation with human B cells.

1x10° tonsillar human B cells were incubated with 1x10% CHO-CD40L cells (1:100 ratio of CHO-CD40L: human B cells)
along with varying titration of dAb or monoclonal antibody in a final volume of 200pl/well in a 96-well round bottom plate.

The plates were incubated at 37°C for 72 hours, following which thymidine (3H; 0.5pci/well) was added for 6 hours. B
cell proliferation was quantified based on thymidine incorporation. All assays, unless otherwise noted, were performed in
RPMI media supplemented with 10% fetal calf serum (FCS).

Soluble 1Z-hCD40L-driven cyno splenic B cell proliferation:

[0158] 1x10° B cells isolated from cynomolgous monkey spleens were incubated with 0.5 pg/ml of 1Z-hCD40L along
with varying titration of dAb or mAb in a final volume of 200 pl/well in a 96-well round bottom plate. The plates were

incubated at 37°C for 72 hours, following which 3H-thymidine (pcifwell) was added for 6 hours. B cell proliferation was
quantified based on thymidine incorporation. All assays, unless otherwise noted, were performed in RPMI media
supplemented with 10% fetal calf serum (FCS).
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TABLE 23
Clone ELISA RBA (hM) | Cell RBA (nM) B cell proliferation assay (EC50 nM)
Human Cyno
BMS5c8 8,10,12,8,8
BMS3c-85 370 >7000, >7000 747, 2700, 7000, 7000

BMS3c-85-1 52,8 12 2600, 1100 18, 39, 47
BMS3c-85-2 12,4 4,17 1800, 800 2,5,6,1
BMS3c-85-3 7 23 >7000,>7000 33, 31, 21, 31
BMS3c-85-8 22 17.2 >7000, >7000 33, 33,25
BMS3c-85-9 10 >7000, >7000 >70, >70, 104
BMS3c-85-21 11 18 24
BMS3c-85-24 8 13, 14
BMS3c-85-25 62
BMS3c-85-26 3 3300, 3900 >70, >70, 385
BMS3c-85-27 13 23 39
BMS3c-85-31 13 11,9
BMS3c-85-32 21 56 111
BMS3c-85-33 15 10, 21.3 17
BMS3c-85-34 48
BMS3c-85-35 - 19,15 >700 2
BMS3c-85-36 - 28
BMS3c-85-37 - 71
BMS3c-85-38 - 17
BMS3c-85-47 - 29 >700 <2,05
BMS3c-85-49 - 10 >700 3.3
BMS3c-85-51 - 25 >700 3
BMS3c-85-52 - 8.5
BMS3c-85-55 - 13.3,6.7 >700 3,3
BMS3c-85-56 - no convergence
BMS3c-85-57 - 13.8,5.3 >700 2,4
BMS3c-85-62 - 99,27,20 >700 <2, 0.63
BMS3c-85-63 - 80.9
BMS3c-85-64 - 16.1
BMS3c-85-65 - 139,74 >700 3,2
BMS3c-85-67 - 1.5 0.17
BMS3c-85-69 - 1.8 0.33
BMS3c-85-72 - 2 0.16
BMS3c-85-73 - 2.3
BMS3c-85-77 - 2.3 0.2
BMS3c-85-84 - 1.3 0.21
BMS3c-85-88 - 3 0.25
BMS3c-85-91 - 1.3 0.26

Example 9
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Anti-Human CD40 dAbs Do Not Bind CynoCD40

[0159] CynoCD40 has a Leu109 residue instead of a Trp109, as in human CD40. The amino acid sequence of Macaca

fascicularis CD40 is reproduced below:

i MYRLPLQCVL WGOLLTAVYP RPPTACREKG ¥LINSQOUSL. CQPGOKLVSD
51 CTEFTETECL PCGESEFLDT WNRRTRCHDH RYCDPNLGLE VQOKGTSETR
102 TICTCEBGLH. CESESCHSCY PHRSCLPGRG VEQIATGYSL TICEPCZVGE
15% FSNVSSAPIK CRPWISCETX DLVVOCAGHN KIDVVCEPOD RQRALVVIPT
201 CLGILFVILL LVLVFIKKVA KKPNDKVPHE KCEPQEINFP DDLPGSNEAA
255 PYQETLHGCQ PYIQBULGKES KRISVORRG (SRQ IDNQO:2)

[0160] Anti-human CD40 dAbs were tested for cross reactivity to B cells in cynomolgus monkey, rhesus macaque and
chimpanzee blood, and lymphocytes from marmoset blood using flow cytometric methods. The procedures detailed
below summarize methods used for CD40 dAb detection over multiple experiments. The results, shown in TABLE 24,
suggest that anti-human CD40 dAbs do not bind cynoCD40. This is consistent with the evidence disclosed above (see
FIG. 1 and 2) that Trp109 in human CD40 (which is absent in cynoCD40) is important for complex formation between
the dAbs and human CDA40.

Methods:

[0161] PEGylated anti-human CD40 dAbs (BMS3h-56-5C-40L and BMS3h38-2C-P40Br) or a biotin-conjugated dAb
(BMS3h38-2-biotin) were incubated with human and primate blood samples on a rotator for 1 hour at 37°C. 100 pl from
each blood sample was aliquoted to 12 x 75mm tubes and washed 3 times with FACS buffer (0.5% FBS/PBS/0.1%
sodium azide). Tubes were centrifuged for 5 minutes at 1500 rpm, and supernatants were decanted between washes.
Following the washes, tubes were placed on ice and incubated with human IgG for 5 minutes to block non-specific
binding via Fc receptors.

[0162] For PEGylated dAb detection, anti-PEG antibodies (clone CH-2074, Silver Lake Research or clone 2-2, Open
Biosystems) were added to tubes and incubated for 30 minutes. Samples were washed once in FACS buffer, then
incubated with an APC-labeled CD20 antibody (clone 2H7, BD Biosciences) and PE labeled-anti-mouse IgG (Fcyl
specific; Calbiochem) for an additional 30 minutes on ice.

[0163] For biotin-conjugated dAb detection, PE-labeled streptavidin (Invitrogen) and APC-labeled CD20 antibody (clone
2H7, BD Biosciences) were added to tubes and incubated 30 minutes at room temperature.

[0164] Additionally, to measure CD40 levels on human and primate blood, an aliquot of each blood sample was
incubated with an APC-labeled CD20 antibody (clone 2H7, BD Biosciences) and a PE-labeled anti-human CD40
antibody that cross reacts with primate species (clone 5C3, BD Biosciences) for 30 minutes at room temperature.

[0165] To lyse red blood cells and fix white blood cells following detection antibody incubation, FACS Lysing Solution
(BD Biosciences) was added to all tubes, and samples were incubated for 15 minutes at room temperature. Samples
were centrifuged and resuspended in FACS Lysing Solution, and analyzed by flow cytometry on a BD FACSCanto™,
gating on CD20+ B cells for analysis. For marmoset samples, the CD20 antibody was not cross reactive; therefore
analysis was performed on all lymphocytes as identified by forward and side scatter properties (size).

Results:

[0166] Binding of PEGylated and biotinylated anti-human CD40 dAbs was tested in human and primate blood samples
according to the method above. Anti-human CD40 dAb binding to CD20+ B cells in human blood samples was detected.
In contrast, the binding of PEGylated and biotinylated CD40 dAbs was not detected on CD20+ B cells in cynomolgus,
rhesus, or chimp blood samples or on lymphocytes in marmoset blood samples. Results for BMS3h-38-2C-P40Br dAb
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are shown in FIG. 3, Panels A and B. Similar results were obtained for the other dAbs. Comparable levels of CD40 on
the B cells of human and primate species were confirmed using an anti-human CD40 antibody that cross reacts with
primate CD40. These data indicate that human CD40 dAbs from the BMS3h-56 and BMS3h-38 lineages are unable to
bind CD40 in primate species. The data are consistent with the importance of the Trp109 residue in forming a complex
between CD40 and the anti-CD40 dAbs, as shown in FIGS. 1 and 2.

Example 10

X-Ray Crystallography of a Complex Between CD40 and dAb BMS3h-56-5

Data collection and processing:

[0167] Two different crystal forms were analyzed during the structure determination of the human CD40 (SEQ ID NO:
1)/BMS3h-56-5 (SEQ ID NO: 321) complex. Data were collected from a crystal of the CD40/BMS3h56-5 complex, flash-
cooled to and maintained at 100 K, and mounted on a Rigaku AFC-9 goniometer. The X-ray source was a Rigaku FR-E
using a copper target with MicroMax™ confocal optics and a Saturn 92 detector. Data were collected at extremely high
redundancy to enhance the sulfur anomalous diffraction signal in the hopes of using that signal to phase the data. Data
were processed with HKL2000 (HKL Research; Otwinowski et al., In Methods Enzymol. Macromolecular Crystallography
part A, Carter et al., eds., vol. 276, p. 307-326, Academic Press, Inc., New York, NY (1997 )). Data collection statistics for
this crystal are summarized below and in Table 24:

Space Group: 1222;
Unit Cell: a=156.6 A: b =158.3 A; ¢ = 200.7 A;

Mosaicity 0.59-0.84; Rejected observations: 1028; 0.06%.

TABLE 24
s09-167 | Resolution, A Measured Unique Redun. %Complete { R value o
Overall 50.00-3.30 1603547 37772 42.5 99.8 0.137 33.7
First 50.00-8.94 =>38193 1971 40.1 97.1 0.049 58.7
Shell
Last 3.36-3.30 237054 1861 43.6 99.8 0.439 12.5
Shell

[0168] A second crystal form was collected from a crystal flash-cooled to 100 K and mounted on a Rayonix MX-225
detector at the Canadian Light Source beamline CMCF1 (08-ID-1) and the wavelength was 0.9793 A. These data were
collected by Shamrock Structures (R. Walter and G. Ranieri) and were processed with HKL2000. Data collection
statistics for this crystal are summarized below and in Table 25:

Space Group: C2;

UnitCell: a=199.3 A; b =487 A; c=1388 A; B = 118.2°;
Mosaicity 0.62-0.71; Rejected observations: 70; 0.08%.

TABLE 25
x09-275 | Resolution, A Measured Unique Redun. %Complete { R value o
Overall 50.00-2.80 92545 29303 3.2 98.6 0.091 14.6
First 50.00-6.03 9265 3060 3.0 98.5 0.052 18.0
Shell
Last 2.90-2.80 8857 2882 3.1 98.0 0.421 3.4
Shell
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Molecular Replacement Models:

[0169] The model of the dAb, BMS3h-56-5, was derived from PDB ID 2VYR chain E residues 1-124 with sequential
residues corresponding to CDRs 31-35, 50-57, and 99-111 removed by SPLIT_PDB (which corresponds to Kabat
numbering 31-35, 50-56, and 95-100G) and then run through MUTATE and finally renumbered by RENUMBER.
MUTATE changes non-identical residues to the minimum identical, i.e., normally Ala or Gly, but, for example Tyr—Phe
and Phe—Tyr would result in Phe. It does not build any atoms, although for Thr—Val, Val-Thr, Cys—Ser, and
Ser—Cys, it will substitute the appropriate atom name, but not change the position. RENUMBER changed the
numbering to Kabat numbering (Kabat et al., Sequences of Immunological Interest, 5th ed., U.S. Dept. Health & Human
Services, Washington, D.C. (1991)), which is a standard numbering system for antibodies that makes description of
CDRs and framework residues straight-forward.

[0170] A CD40 model was constructed from PDB IDs 1JMA (chain B), 1NCF (chain A), 1TNR (chain R), 2HEV (chain
R), 2HEY (chains R, T), and 2UWI (chains A, B) using phenix.ensembler (University of Cambridge, UK) to create an
ensemble of structures. The N-termini (residues 24-78) plus a six residue segment (residues 95-100) of these
molecules were superimposable with an acceptable root mean square distance for Ca atoms, and that was used as a
model for the N-terminal region of CD40.

Molecular Replacement Methods:

[0171] The program PHASER (McCoy et al., J. Appl. Crystallogr. 40: 658-674 (2007)) was used for molecular
replacement. The translation function Z-score (TFZ) and the increase in the log-likelihood gain were monitored to
decide whether real solutions had been found. TFZ scores of 8 and above generally represent a solution. Lesser TFZ
scores accompanied by substantial increases (>50) in the log-likelihood gain also are acceptable indicators.

Model building, Density Modification, and Crystallographic Refinement Methods:

[0172] Model-building tools for molecular graphics included the COOT program (Emsley et al., Acta Crystallogr Sect. D
60: 2126-2132 (2004); Emsley et al., "Features and Development of Coot," Acta Crystallogr Sect. D 66: 486-501
(2010)). Density modification using non-crystallographic symmetry map averaging was performed using known density
modification programs and other programs to calculate the Eulerian angles and translations between molecules.
Refinement was run using autoBUSTER (GlobalPhasing,Ltd.: Bricogne et al., Acta Crystallogr. Sect. D 60: 2210-2221
(2004); Tronrud et al., Acta Crystallogr. Sect. A 43: 489-501 (1987)).

Domain Antibody numbering system:

[0173] The residue numbering system for the domain antibody follows that of Kabat. The Kabat numbering is
compared to straight sequential numbering below for BMS3h-56-5:

=2=1
I
Brg-3h-56-5 ST
CDBR1
Rabat 10 24 30 40
50

S N e N L

Segurential 10 20 30 an
50

L T e T R

BES-3h~D6=5
FVQLLESGGECLY G FGGELRLICAASGELIRDY BMWHVRIA 2GKET.RRVSA

Kabat 60 Ty 80 af

Seguential &0 70 80 20
100
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BMS-3h-56-5
INPUGTRTVYADSVMGRFTISRONEKNT Y LOMNSLEAEDTAVY YCAKLE

CDRJ
Kabat 99101 110 116 1
il - | ~1
Sequential 1o 119

RV3-3h-56-5 FTFDDWGQGTLVTV;SAT-&A {SEQ ID WO: 3) !

In 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.

Determination of the structure of CD40/BMS3h-56-5 complex:

[0174] PHASER was able to locate four BMS3h-56-5 dAb molecules in the 1222 crystal form and three BMS3h-56-5
dAb molecules in the C2 crystal form. In the 1222 crystal form the TFZ scores ranged from 7.6 to 41.0, and the increase
in the log-likelihood gain ranged from 77 to 446. These solutions for the BMS3h-56-5 dAb molecules formed helical
columns of dAb molecules through the 1222 crystal that were separated from other columns by large channels. In the C2
crystal the TFZ scores ranged from 7.7 to 16.5, and the increase in the log-likelihood gain ranged from 110 to 150. The
packing of the dAbs in this crystal form was not repetitive or symmetric.

[0175] Using the ensemble model for the CD40 N-terminal domain, four molecules of the N-terminal domain of CD40
could be placed in the 1222 crystal form with TFZ scores ranging from 5.7 to 8.5, and the increase in the log-likelihood
gain ranged from 83 to 389. The four N-terminal domains of CD40 in the 1222 crystal form formed a clump equally
centered between four columns of dAb molecules. However, they did not touch the BMS3h-56-5 dAb molecules. In the
C2 crystal form three molecules of the N-terminal domain of CD40 could be placed with TFZ scores ranging from 5.8 to
12.1, and the increase in the log-likelihood gain ranged from 100 to 198. In this crystal form, the N-terminal domains
also did not contact the BMS3h-56-5 dAb molecules.

[0176] In the 1222 crystal form, the N-terminal domain of the CD40 from the CD40/Chi220 Fab complex and the N-
terminal domain from 2UWI| were superimposed on the CD40 N-terminal domain. The ability to associate the N-terminal
with a particular BMS3h-56-5 dAb allowed the use of non-crystallographic symmetry (NCS) map averaging. The starting
correlation coefficients for NCS averaging gave off-diagonal values of 0.71-0.81. The final off-diagonal values were
0.88-0.92. The electron density close to the N-terminal region was clear, and a path could be traced for CDR3 of the
BMS3h-56-5 dAb. Residues 82-94 and 101-121 from the CD40/Chi220 Fab' complex were superimposed on the
corresponding residues on 2UWI and then COOT was used to improve the fit manually. This position for the second
domain (residues 82-94 and 101-121) of CD40 was then transformed onto the other three N-terminal domains.

[0177] A cycle of refinement was run with R-free decreasing from 0.437 to 0.380 and R-work from 0.447 to 0.381 with
improvement in root mean square bond and angle deviations from ideal. The resulting electron density map showed
that residue 109 had a side chain that was consistent with Trp and that density existed for at least some residues in the
C-terminal 70 residues of CD40.

[0178] Since CD40 has little secondary structure, fitting the C-terminal ~70 residues to the electron proved difficult, so
the Research Collaboratory for Structural Bioinformatics Protein Data Base was searched for a suitable model to help
guide chain tracing. The top two hits with 16 out of 44 identities and 24 out of 44 matches were 2AW2 and 1JMA, which

have the same sequence:
125 30 140 156 160
B [ _ \ B [ _ L
Cp40 CSPGFGVEQIATGVSDT ICEPCRVGH Y SHVSSAFERCHEWTSCE
2BWZ2 CSPGYRVKEACGELTCTVCERPCE2GTY IAHNLNGLSKCLOCOMCD
Corsénsus CO2GE* VEY ** T CEGCP G ¥ * RC %
. ] . I . i . N
23 30 40 50 50 46
I . | . 1 . \ . L3
1IMA 19 30 40 50 62
{SEQ ID NDS8 1270-1271})

Identical residues are noted with the appropriate single letter code on the consensus line and similar residues are noted
on the consensus line as asterisks. This was the same stretch of residues as for residues 41-84 of the N-terminal
domain of CD40:

41 50 60 7 30
i — _ _ | _ !
Cp40 COPGOKLYSDETEFTETECLPCCESEFLDTWNRETHCEQIKYCD
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D40 CESPGFGVRQIATGVSDT ICEPCRPVEFF SNVASATEKCEPWTSCE

Consensus € PG * T **T ¢ PC Foro4 *CE C*
| _ | | _ |
1z5 130 140 150 160

{SFQ ID NOS 1272 and 1270)
Identical residues are noted with the appropriate single letter code on the consensus line and similar residues are noted

on the consensus line as asterisks.

Matching disulfide bonds:

Comparison of Disulfide linkages in residues 41-84 and 125-168 of CD40

[0179]
Residues 41-84 Residues 125 168
C41-C59 C125-C143
[C38]-C51

C62-C77 C146-C161
C83[-C103] C167[-C186]

Residues in brackets fall outside of the residue ranges in the sequence repeat.

[0180] With the 1UJMA/2AW2 model as a guide, the COOT program was used to fit one of the CD40 chains. This fitted
model was then superimposed on one of the other three CD40 chains. However, it appeared that the position of this
new stretch of residues was differently oriented in the other two CD40 chains, and they were not fitted at this time. A
cycle of refinement was run with R-free decreasing from 0.393 to 0.366 and R-work from 0.400 to 0.349 with
considerable improvement in root mean square bond and angle deviations from ideal.

[0181] The BMS3h-56-5 dAb from one of the molecules in the 1222 crystal form was superimposed on each of the
three dAbs in the C2 crystal form. That transformation matrix was used to orient the second and C-terminal domains of
the 1222 crystal form. The model was rebuilt using the COOT program. A cycle of refinement was run with R-free
decreasing from 0.361 to 0.334 and R-work from 0.375 to 0.306 with improved root mean square bond and angle
deviations from ideal. The resulting electron density map provided guidance for placing many more CD40 residues.
Another cycle of refinement was run with R-free decreasing from 0.302 to 0.287 and R-work from 0.299 to 0.270 with
improved root mean square bond and angle deviations from ideal

[0182] Conventional model building and refinement then were used to complete the structure determination. Several
more rounds of optimization led to a final refinement with the following statistics: R-free 0.260, R-work 0.228, root mean
square bonds 0.010 A, root mean square angles 1.4°. The real space correlation coefficients are 0.92 for main-chain
atoms and 0.80 for side-chain atoms. The final model had 13 water molecules.

[0183] Using the model of the C-terminal domain from the C2 crystal form as a guide, the CD40 models in 1222 crystal
form were further refined. Several more cycles of model building using the COOT program and refinement with the
autoBUSTER program led to the following statistics: R-free 0.323, R-work 0.292, root mean square bonds 0.011 A, root
mean square angles 1.5°. The real space correlation coefficients are 0.91 for main-chain atoms and 0.80 for side-chain
atoms. The model contained no water molecules.

Overall Structure of the CD40/BMS3h-56-5 complex:

[0184] One BMS3h-56-5 dAb binds to one CD40 molecule. As shown in FIG. 1, BMS3h-56-5 binds to an epitope that is
distinct from that of the antibody Chi220, which binds in the N-terminal region. CD40 residues (SEQ ID NO: 1) are
shown in green, except for epitope residues. CD40 epitope residues for Chi220 are shown in blue; BMS3h-56-5 dAb
epitope residues are shown in cyan. Chi220 Fab and BMS3h-56-5 3-strands are shown in red, CDR residues are shown
in magenta, and other loops are shown in orange. Disulfide bonds are shown for the CD40, Chi220, and BMS3h-56-5
molecules with the sulfur atoms in yellow.
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[0185] The 1222 crystal form contains four crystallographically independent CD40/BMS3h-56-5 complexes, and the C2
crystal for contains three crystallographically independent CD40/BMS3h-56-5 complexes. The CD40 molecule has a
certain amount of flexibility, and the domains are arrayed differently in the seven unique versions of the complex, but the
overall nature of the interaction is retained in all cases.

BMS3h-S6-S dAb epitope residues:

[0186] The minimal CD40 epitope for BMS3h-56-5 is defined as CD40 residues containing at least one atom in van der
Waals or hydrogen-bond contact with a BMS3h-56-5 atom. The minimal epitope in all the complexes contains the
following CD40 residues with reference to SEQ ID NO: 1: Trp109, Leu121, His122, Ser124, Ser156, Ala157, Phe158,
Glu159, and His162. The following additional residues are in van der Waals or hydrogen-bond contact in some
complexes: Pro85, Asn86, Leu87, Gly88, Glu106, Glu107, Gly108, His110, Thr112, Cys119, Va1120, GIn133, lle134,
Ala135, Thr136, Ser155, Lys160.

[0187] A maximal CD40 epitope is defined as residues containing atoms that are buried by a 1.7 A probe sphere.
These residues include all the residues above, plus Val 154 in all complexes. In some complexes, additional buried
residues are: Ser118, Arg123, Thr141, Phe151, Asp153, Cys161, and Pro163.

[0188] A depiction of the surface of BMS3h-56-5 with contacting residues is shown in FIG. 2. Contacting BMS3h-56-5
residues are shown. Buried residues are.also shown. CD40 is represented as a cartoon with orange representing non-
repetitive secondary structure and magenta representing the epitope residues. Also shown as sticks (carbon atoms in
cyan) are CD40 residues Trp109, Ala115, Leu121, Ser126, and His162, which are five of the seven residues that differ
between human and cynomolgus monkey (Macaca fascicularis). Ala115 and Ser126 are on the opposite side of CD40
from the BMS3h-56-5 binding site. Trp109 and Leu121 bind in a cleft of BMS-h-56-5 that lies between CDR-3 and FR-2
(BMS-3h-56-5 residues Leud45 and Arg47). His162 of CD40 interacts with Arg56 of CDR-2 of the BMS3h-56-5 dAb.
Mutation of Trp109 considerably reduces or ablates BMS3h-56-5 activity.

[0189] Depending on the crystallographically independent complex, 660-740 A2 of CD40 surface area is buried with
between 16-21 contacting residues represented at a finer level with contacting 46-67 atoms. For BMS3h-56-5, 660-780

A2 of surface area is buried with contacting 14-17 residues represented at a finer level with contacting 48-62 atom:s.
These contacts yield 3-7 hydrogen bonds and 111-142 van der Waals interactions, depending on the crystallographically
independent complex.

Example 11

Identifying dAb Binding Epitopes on CD40

[0190] To identify dAb binding epitopes on CD40, dAb binding was tested against seven CD40-Fc fusion proteins
containing specific amino acid residue substitutions at residues 76, 109, or 121. These CD40-Fc fusion proteins include
wild type human CD40 (wt-hCD40), wild type cynomolgus monkey CD40 (wt-cCD40), and five mutant human CD40
proteins (M1-M5) with specific amino acid residues mutated to the corresponding residue from the sequence of
cynomolgus monkey CD40 (M1, M2, M4, M5) or chimpanzee CD40 (M3). The amino acid substitutions are listed in
Table 26.

[0191] The sequence of the wild type human CD40 extracellular domain (1-193) is from REFSEQ:accession
NM_001250.3. Cynomolgous and mutant constructs were generated using site-directed mutagenesis of the wild type
sequence at the positions shown in Table 26. The extracellular domains were fused with a thrombin-cleavable linker
DPGGGGGRLVPRGFGTGDP (SEQ ID NO: 1273), which was fused with human IgG1 Fc. The proteins were expressed
in HEK-293-6E cells transfected with TIG-pYD7-GATE Durocher expression vectors. The supernatants were harvested
after five days. Each CD40 protein was purified from conditioned media using protein A fast flow chromatography. The
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column was washed with PBS (20 mM sodium phosphate, 0.15 M NaCl, pH 7.2) and then eluted using 80 mM sodium

acetate, pH 3, into 1/5% volume of 1 M Tris-HCI, pH 8. The eluate was run on a Superdex-200 column in PBS.
TABLE 26

Name Short nhame {Residue 76 { Residue 109 { Residue 121
wild type human CD40 Fc fusion wt-hCD40 H W L
human CD40 (H76R) Fc fusion hCD40-M1 R W L
human CD40 (W109L) Fc fusion hCD40-M2 H L L
human CD40 (W109R) Fc fusion (Chimpanzee § hCD40-M3 H R L
CD40)
human CD40 (W109L, L121P) Fc fusion hCD40-M4 H L
human CD40 (H76R, W109L, L121P) Fc fusion § hCD40-M5 R L
wild type cynomolgus monkey CD40 Fc fusion wit- R L P
cynoCDA40

[0192] Representative dAb's from the 3h217, 3h37, 3h38, and 3h56 lineages were assayed for their binding to CD40-
Fc fusion proteins listed in Table 26. Assays were performed on a BioRad ProteOn XPR36 SPR instrument. The SPR
surfaces were prepared by immobilizing 8 pg/ml anti-human IgG(Fc) antibody (Biacore/GE Healthcare) in 10 mM
sodium acetate pH 4.5 on a BioRad GLC sensor chip using standard ethyl(dimethylaminopropyl) carbodiimide (EDC) /
N-hydroxysuccinimide (NHS) chemistry, with ethanolamine blocking. The running buffer for immobilization and kinetic
binding analysis was 10 mM sodium phosphate, 130 mM sodium chloride, 0.05% tween 20, pH 7.1. CD40-Fc fusion
proteins at concentrations of 20 pg/ml were captured in the vertical orientation on these surfaces via the Fc tail, and
reference surfaces lacking CD40-Fc proteins were used for reference subtraction. Kinetic experiments were performed
by flowing 405, 135, 45, 15, and 5nM dAb analytes in the horizontal orientation over the captured CD40-Fc surfaces at
25°C, using a 240 s association time, and a 420 s dissociation time, at a flow rate of 30 pl/min. The surfaces were
regenerated in both horizontal and vertical orientations with 30 s pulses of 3 M MgCl, followed by running buffer at 60
pl/min. Sensogram data was double-referenced and then fitted to a 1:1 Langmuir model using BioRad ProteOn
Manager V.2.1.0.38 software, to determine the association rate constant (ka), the dissociation rate constant (kd), and
the equilibrium dissociation constant (Kp).

[0193] All dAbs of the 3h-37, 3h-38, and 3h-56 lineages were found to bind with high affinity (Kp <108 M) to CD40-Fc

fusion proteins containing the human CD40 residues W109 and L121, but binding was significantly reduced or
undetectable to CD40-Fc fusion proteins with the corresponding residues from cynomolgus monkey CD40 (L109, P121)
or chimpanzee CD40 (R109). This indicates that dAbs from each of the 3h37, 3h38--, and 3h56- lineages bind
specifically to an epitope that includes residues 109 and 121 of human CD40. In contrast, all tested members of the 3h-
217 lineage bound with similar affinity to all CD40-Fc fusion proteins tested, indicating that the members of the 3h-217
lineage bind to a site on CD40 which does not include residues 76, 109, or 121. Therefore, the 3h-217 lineage binds to
a different epitope than the 3h-37, 3h-38, and 3h-56 lineages. Table 27 summarizes Kp values determined for dAb
binding to CD40-Fc fusion proteins using SPR on a ProteOn XPR36 instrument. An "X" in Table 27 means that no
evidence for binding was found under these conditions.

TABLE 27
wt-hCD40 | hCD40-M1 | hCD40-M2 | hCD40-M3 | hCD40-M4 | hCD40-M5 | cyno
(H76R) (W109L) (W109R) | (W109L, | (H76R, W109L, | CD40
L121P) L121P)
3h-217- { 0.47,0.48 0.94 0.99 0.72 0.93 1.0 0.9
5
3h-217-{0.22, 0.26 0.35 0.41 0.27 0.35 0.5 0.4
16
3h-217-{ 0.78, 1.5 16 2.0 1.2 16 2.2 1.9
23
3h-37-2{ 20,20 26 >1000 X X X X
3h-37- | 19,23 2.4 >1000 X X X X
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wt-hCD40 | hCD40-M1 | hCD40-M2 | hCD40-M3 | hCD40-M4 | hCD40-M5 | cyno
(H76R) (W109L) (W109R) { (W109L, | (H76R, W109L, | CD40
L121P) L121P)
1
3h-382{ 5.1,8.0 7.2 X X X X X
3h-38- | 3.3,6.1 4.0 >1000 X X X X
211
3h-38- | 2.1,6.0 3.0 >1000 X X X X
215
3h-38- | 23,24 3.4 >1000 X X X X
217
3h-56-1| 3.0,5.4 4.2 29 >1000 X X X
3h-56-2| 3.8,3.2 6.1 44 >1000 X X X
3h-56-5] 5.34.7 7.2 65 >1000 X X X
3h-56- | 2.3,1.3 3.3 160 X X X X
202
3h-56- | 0.60, 1.4 1.0 55 X X X X
206
3h-56- { 1.0,1.9 1.4 2.5 23 X X X
217

[0194] Table 28 shows the association rate constant (ka), dissociation rate constant (kd), and equilibrium dissociation
constant (Kp) determined for dAb binding to CD40-Fc fusion proteins using SPR on a ProteOn XPR36 instrument. An

"X" in Table 28 means that no evidence for binding was found under these conditions.

TABLE 28

Ligand dAb ka (1/Ms) kd (1/s) Kd (nM)

wt-hCD40 3h-217-5 2.71x108 1.27x103 0.47

wt-hCDA40 (repeat) 3h-217-5 2.03x10° 9.81x104 0.48

hCD40 M1 (H76R) 3h-217-5 3.17x108 2.99x103 0.94

hCD40 M2 (W109L) 3h-217-5 2 55x108 2.51x103 0.99

hCD40 M3 (W109R) 3h-217-5 2.73x10° 1.96x10°3 0.72

hCD40 M4 (W109L, L121P) 3h-217-5 2.78x10° 2.59%x103 0.93

hCD40-M5 (H76R, W109L, L121P) 3h-217-5 2.44x 10° 2.42%x103 0.99

wt-cCD40 3h-217-5 2.46x108 2.12x10-3 0.86

wt-hCD40 3h-217-16 4.47x108 9.91x104 0.22

wt-hCDA40 (repeat) 3h-217-16 3.30x108 8.47x104 0.26

hCD40 M1 (H76R) 3h-217-16 4.83x10° 1.68x10°3 0.35

hCD40 M2 (W109L) 3h-217-16 4.06x10° 1.67x10°3 0.41

hCD40 M3 (W109R) 3h-217-16 3.78x108 1.04x103 0.27

hCD40 M4 (W109L, L121P) 3h-217-16 4.39x10° 1.52x10°3 0.35

hCD40-M5 (H76R, W109L, L121P) 3h-217-16 3.65x108 1.70x1073 0.47

wt-cCD40 3h-217-16 3 44x108 1.47x1073 0.43

wt-hCD40 3h-217-23 1.64x10° 1.27x1073 0.78

wt-hCDA40 (repeat) 3h-217-23 1.07x10° 1.63x1073 1.52

hCD40 M1 (H76R) 3h-217-23 1.64x10° 2.62x103 1.59
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Ligand dAb ka (1/Ms) kd (1/s) Kd (nM)
hCD40 M2 (W109L) 3h-217-23 1.49x10° 2.91x103 1.95
hCD40 M3 (W109R) 3h-217-23 1.53x10° 1.86x10°3 1.22
hCD40 M4 (W109L, L121P) 3h-217-23 1.67x10° 2.68x103 1.61
hCD40-M5 (H76R, W109L, L121P) 3h-217-23 1.30x10° 2.87x103 2.21
wt-cCD40 3h-217-23 1.24x10° 2.35%x103 1.90
wt-hCD40 3h-37-2 2.12x10° 4.17x104 1.96
wt-hCD40 (repeat) 3h-37-2 2.13x10° 4.26x104 2.00
hCD40 M1 (H76R) 3h-37-2 2.17x10° 5.62x104 2.58
hCD40 M2 (W109L) 3h-37-2 >1000
hCD40 M3 (W109R) 3h-37-2 X
hCD40 M4 (W109L, L121P) 3h-37-2 X
hCD40-M5 (H76R, W109L, L121P) 3h-37-2 X
wt-cCD40 3h-37-2 X
wt-hCD40 3h-37-11 2 91x10° 5.60x10% 1.92
wt-hCDA40 (repeat) 3h-37-11 2.81x10° 6.40x104 2.28
hCD40 M1 (H76R) 3h-37-11 3.00x10° 7.17x104 2.39
hCD40 M2 (W109L) 3h-37-11 >1000
hCD40 M3 (W109R) 3h-37-11 X
hCD40 M4 (W109L, L121P) 3h-37-11 X
hCD40-M5 (H76R, W109L, L121P) 3h-37-11 X
wt-cCD40 3h-37-11 X
wt-hCD40 3h-38-2 1.20x10% 6.08x104 5.07
wt-hCDA40 (repeat) 3h-38-2 1.42x10° 1.14x10°3 8.04
hCD40 M1 (H76R) 3h-38-2 1.40x10° 1.00x103 7.15
hCD40 M2 (W109L) 3h-38-2 X
hCD40 M3 (W109R) 3h-38-2 X
hCD40 M4 (W109L, L121P) 3h-38-2 X
hCD40-M5 (H76R, W109L, L121P) 3h-38-2 X
wt-cCD40 3h-38-2 X
wt-hCD40 3h-38-211 1.11x10° 3.62x10% 3.26
wt-hCDA40 (repeat) 3h-38-211 1.20x10% 7.28x104 6.08
hCD40 M1 (H76R) 3h-38-211 1.28x10% 5.10x10% 3.98
hCD40 M2 (W109L) 3h-38-211 >1000
hCD40 M3 (W109R) 3h-38-211 X
hCD40 M4 (W109L, L121P) 3h-38-211 X
hCD40-M5 (H76R, W109L, L121P) 3h-38-211 X
wt-cCD40 3h-38-211 X
wt-hCD40 3h-38-215 1.37x10° 2 98x104 2.10
wt-hCD40 (repeat) 3h-38-215 1.36x10° 8.20x104 6.02
hCD40 M1 (H76R) 3h-38-215 1.75x10% 5.30x104 3.03
hCD40 M2 (W109L) 3h-38-215 >1000
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Ligand dAb ka (1/Ms) kd (1/s) Kd (nM)
hCD40 M3 (W109R) 3h-38-215 X
hCD40 M4 (W109L, L121P) 3h-38-215 X
hCD40-M5 (H76R, W109L, L121P) 3h-38-215 X
wt-cCD40 3h-38-215 X
wt-hCD40 3h-38-217 1.27x10% 2 96x10% 2.34
wt-hCD40 (repeat) 3h-38-217 1.44x10% 3.40x10% 2.37
hCD40 M1 (H76R) 3h-38-217 1.41x10% 4.81x104 3.41
hCD40 M2 (W109L) 3h-38-217 >1000
hCD40 M3 (W109R) 3h-38-217 X
hCD40 M4 (W109L, L121P) 3h-38-217 X
hCD40-M5 (H76R, W109L, L121P) 3h-38-217 X
wt-cCD40 3h-38-217 X
wt-hCD40 3h-56-1 2.52x10° 7.50x104 297
wt-hCD40 (repeat) 3h-56-1 1.93x10° 1.03x103 5.35
hCD40 M1 (H76R) 3h-56-1 2.31x10° 9.67x104 4.18
hCD40 M2 (W109L) 3h-56-1 1.92x105 5 57x10-3 29.10
hCD40 M3 (W109R) 3h-56-1 >1000
hCD40 M4 (W109L, L121P) 3h-56-1 X
hCD40-M5 (H76R, W109L, L121P) 3h-56-1 X
wt-cCD40 3h-56-1 X
wt-hCD40 3h-56-2 2.46x10° 9.27x104 3.77
wt-hCD40 (repeat) 3h-56-2 1.97x10% 6.24x104 3.17
hCD40 M1 (H76R) 3h-56-2 2.20x10° 1.33x103 6.05
hCD40 M2 (W109L) 3h-56-2 1.89x10°% 8.30x103 43.90
hCD40 M3 (W109R) 3h-56-2 >1000
hCD40 M4 (W109L, L121P) 3h-56-2 X
hCD40-M5 (H76R, W109L, L121P) 3h-56-2 X
wt-cCD40 3h-56-2 X
wt-hCD40 3h-56-5 1.78x10° 9.38x104 5.26
wt-hCD40 (repeat) 3h-56-5 1.53x10° 7.19x10% 4.69
hCD40 M1 (H76R) 3h-56-5 1.69x10° 1.21x103 7.18
hCD40 M2 (W109L) 3h-56-5 1.38x10% 8.89x10-3 64.60
hCD40 M3 (W109R) 3h-56-5 >1000
hCD40 M4 (W109L, L121P) 3h-56-5 X
hCD40-M5 (H76R, W109L, L121P) 3h-56-5 X
wt-cCD40 3h-56-5 X
wt-hCD40 3h-56-202 1.82E+05 4.15x104 2.27
wt-hCD40 (repeat) 3h-56-202 1.77E+05 2 21x104 1.25
hCD40 M1 (H76R) 3h-56-202 1.76E+05 5.79x10% 3.29
hCD40 M2 (W109L) 3h-56-202 1.35E+05 2 00x1072 155.00
hCD40 M3 (W109R) 3h-56-202 X
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Ligand dAb ka (1/Ms) kd (1/s) Kd (nM)

hCD40 M4 (W109L, L121P) 3h-56-202 X
hCD40-M5 (H76R, W109L, L121P) 3h-56-202 X
wt-cCD40 3h-56-202 X

wt-hCD40 3h-56-206 6.48E+05 3.89x104 0.60

wt-hCD40 (repeat) 3h-56-206 3.27E+05 4.72x104 1.44

hCD40 M1 (H76R) 3h-56-206 5.65E+05 5.45x107% 0.96

hCD40 M2 (W109L) 3h-56-206 3.38E+05 2 00x1072 54.70
hCD40 M3 (W109R) 3h-56-206 X
hCD40 M4 (W109L, L121P) 3h-56-206 X
hCD40-M5 (H76R, W109L, L121P) 3h-56-206 X
wt-cCD40 3h-56-206 X

wt-hCD40 3h-56-217 4.71E+05 4.70x104 1.00

wt-hCD40 (repeat) 3h-56-217 2.91E+05 5.46x107% 1.87

hCD40 M1 (H76R) 3h-56-217 4 45E+05 6.35x104 1.43

hCD40 M2 (W109L) 3h-56-217 4 25E+05 1.05x103 2.48

hCD40 M3 (W109R) 3h-56-217 2.91E+05 6.70x10-3 23.00
hCD40 M4 (W109L, L121P) 3h-56-217 X
hCD40-M5 (H76R, W109L, L121P) 3h-56-217 X
wt-cCD40 3h-56-217 X

Example 12

Construction of Fc Fusion Polypeptides

[0195] Antibody polypeptides comprising dAbs can be constructed in various configurations, as disclosed herein. In this
example, various dAbs were fused with a Fc domain to generate Fc fusion polypeptides of anti-human CD40 variable
domain constructs such as 3h37-202, 3h37-235, 3h37-258, and 3h37-202.

[0196] In one representative example, the dAb BMS3h-56-269 (SEQ ID NO: 417) was fused with a modified 1gG1
(IlgG1*) Fc domain (SEQ ID NO: 1284). In the dAb-1gG1* Fc domain fusion polypeptide, the C-terminus of dAb BMS3h-
56-269 was fused to a linker tripeptide having the sequence Ala-Ser-Thr, which in turn was fused with the IgG1* Fc
domain (SEQ ID NO: 1284). The IgG1* Fc domain contained the modification C5S, referring to the numbering of
positions in SEQ ID NO: 1284. C5 of the IgG1 Fc domain normally forms a disulfide bond with a Cys residue in the light
chain of an IgG molecule. The IgG1* Fc domain also contained C11S and C14S mutations to eliminate interchain
disulfide bonds in the IgG1 hinge region. Finally, the IgG1* Fc domain contained a P23S mutation to lower Fc domain
effector function. The dAb-IgG1* Fc fusion polypeptide has the following sequence, where the Ala-Ser-Thr linker is in

bold font and the modifications to the Fc domain are in bold italics:
1 EVQLLESGGGE LVQPGGSLRL SCAASGETIR ZYEMWWVROA PCGKGLERVSA

51 INPEGTRTYY ADSVKGRFTT SRDNSKHTLY LOMNSLRAED: TAVYYCAKLP

101 FRFSDRGOGT TLVTVSSASTFE FKSSDKTHTS PESPAPELTG GSSVFLFPFK

151 PKDTLMISRT PEVTCVVVLV SHEDPEVKEY WYVDGVEVHN AKTKPREECY

201 N3TYRVVSVL TVLHQDWLNG XEYKCKVSNK ALPAPIEKTI SKAKGQPRIP

251 QVYTLFPSRD. ELTKNQVSLT CLVEGFYESD IAVEWESNCD PENNYKTTEP

0L VLDSDESTFL YSETTYRKSR WOOGNYFSCS VMAFATHNHY TQRST.STSPG

351 K (SZQ 1D NO: 1286)

The dAb-lgG1* Fc fusion polypeptide depicted in SEQ ID NO: 1286 is a monomer having a calculated molecular weight
of 39,127 Da. It can form a dimer having a calculated molecular weight of 78,254 Da.
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[0197] dAb BMS3h-56-269 (SEQ ID NO: 417) alternatively was fused with a human IgG4 Fc domain (SEQ ID NO:
1285). The C-terminus of dAb BMS3h-56-269 was again fused to the Ala-Ser-Thr linker, which was fused with the 1gG4
Fc domain (SEQ ID NO: 1285). The IgG4 Fc domain contained the modification S10P, referring to the numbering of
positions in SEQ ID NO: 1285. The BMS3h-56-269-1gG4 Fc fusion polypeptide has the following sequence, where the

Ala-Ser-Thr linker is in bold font and the S10P modification is in bold italics:
1 BVQITTEGEE IVQPGGEST.RT SCAASGITTR DYEMWWVROA: PGRGLERVSA

51 INPOGTRTYY ADSVEGRFTZ SRONSKNTLY LOMNSLRAED TAVYYCAKLZ?

101 FRFSDRGQGT SKYGPPCPRL PADPEFLGEPS VFLEPFKPKD

151 TLMIZSRTPEV DPEVOFNWYV DOVEVHNAKT KPREECFNST

201 YRVVSVLIVL BCDWLNGKEY KCKVSNXGILP SSIEKTISKA KCGQPREPOVY

251 TLP2SQEEMT KNQVSLTCLV KCFYPSDIAV EWESNGOPEN NYKTTEPVLD

301 SDGSFFLYSR LTVDKSRWOE GNVFICSVMH BALHNHYTQK SLSLSLGK

(SFQ Th M&: 1287

The BMS3h-56-269-1gG4 Fc fusion polypeptide depicted in SEQ ID NO: 1287 is a monomer having a calculated

molecular weight of 38,867 Da. It can form a dimer having a calculated molecular weight of 77,734 Da.

[0198] The sequences of BMS3h-56-269 (SEQ ID NO: 417), BMS3h-56-269-1gG1* Fc fusion polypeptide (SEQ ID NO:
1286), and BMS3h-56-269-1gG4 Fc fusion polypeptide (SEQ ID NO: 1287) are aligned below, where the start of the Fc

domain is marked by an arrow:
HM“?]‘;’)E*EG?‘ (SEQ IR NO:417) (1)'

Q TID NO:417) (B84

{SEQ ID NO:1286) (101)
SRS sripis sDRTH s B oA |
g4 (SEQ ID NO:1287) (101)

sty vo- - PrORC BRI

Start of o

BME3RE6-26% (SEQ IL NO:417) {117)

BMS3hE6-269 {SEQ ID NO:417) (117

BMSIhE6-26% (8FQ T NO:417) {117) ==m—mmmm—

BMS3h56-269 (SEQ ID NC:417) (127}

BME3h5 6~ {SEQ ID HO:417) (LL7) -
BME3NSE-2€9-0UL2 {5KD ID NO:iZe6y (351 B
BMS3n56-260-Tgd (SEC ID NO:1287) (348} &

[0199] The Fc fusion polypeptides were expressed using the cell culture methods disclosed in Example 11. The column
was washed with PBS (20 mM sodium phosphate, 0.15 M NaCl, pH 7.2) and then eluted using 80 mM sodium acetate,

pH 3, into 1/5t volume of 1 M Tris-HCI, pH 8. The eluate was run on a Superdex-200 column in PBS.

Example 13

CD40 Fc Fusion Polypeptide Acitivity Assays
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[0200] Anti-human CD40 Fc Fusion Polypeptides were assayed functionally for their ability to antagonize CD40
activities. The CD40 activities tested were B cell proliferation and cytokine production by hCD40L-driven activation of
primary human monocyte-derived dendritic cells (DCs). B cell proliferation and cytokine production were measured
using the assays disclosed in Example 6. Unless otherwise noted, all assays were performed in RPMI media
supplemented with 10% fetal calf serum (FCS). The dAb-Fc domain fusion polypeptides exhibited potent inhibition (i.e.,
antagonism) of CD40-dependent activation. There were no agonistic properties noted among any of the humanCD40-
specific dAb-Fc domain fusion polypeptides. The results using the various assays are shown in TABLE 29. 3h56-269-
IgG4 was assayed for its binding to immobilized human-CD40 using the assays disclosed in Example 11. For 3h56-269-
IgG4, the apparent avidity influenced Kd value for binding immobilized human-CD40 is measured at 30 pM at 25C and

40 pM at 37C.
TABLE 29
- {CHO-RCGDAOL-{ 5 oy | cho-nepaol- |, PO cHo-nepaol-
hIZCD40L-driven{ driven Human { “y, o™+ ™ yiven DC hCD40L- driven DC
dAb.Fc | Human B Cell B Cell EC50 | Activation TNF |, dVen DC {activation IL-12
Proliferation Proliferati on ("M) EC50 (nM) Activation IL-6 EC50 (nM)
EC50 (nM) EC50 (nM) EC50 (nM)
3h37-202-
lgG4 0.16 £ 0.08 50,30 50,60 0.53 £ 0.1
3h37-202-
lgG1* 0.27,0.22 3.0,7.0 0.74£0.2
3h38-235- 167 +
lgG4 0.20,0.15 6.0, 10.0 5.7 0.67+0.3
3h38-235-
lgG1* 0.25 £ 0.1 4010 0.88+0.3
3h56-258- 24t
lgG4 0.16 £ 0.05 1008 | 099 | 022:008 | 011:005 | 0302
3h56-258- 20t
IgG1* | 0063003 | 0604 | 063 0.31£0.1
3h56-269- 052 +
lgG4 0028001 | 027+008 { 007 | 0.16+003 | 0.09+002 | 0.092+0.03
3h56-269- 053 +
IgG1* | 0025:001 | 025:004 | 01 | 027+006 | 015:005 | 0.14+0.06
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-1-
ANTISTOFPOLYPEPTIDER, DER ANTAGONISERER CD40
PATENTKRAV

1. Antistofpolypeptid, der omfatter et fgrste variabelt domane, der et er enkelt variabelt domane,
hvor aminosyresekvensen af det fgrste variable domane er udvalgt fra aminosyresekvenserne af BMS3h-
56-201 ifglge SEQ ID NO: 9, BMS3h-56- 202 ifglge SEQ ID NO: 350, BMS3h-56-203 ifglge SEQ ID NO:
351, BMS3h-56-206 ifglge SEQ ID NO: 354, BMS3h-56-215 ifglge SEQ ID NO: 363, BMS3h-56-217
ifglge SEQ ID NO: 365, BMS3h-56-224 ifglge SEQ ID NO: 372, BMS3h-56-232 ifglge SEQ ID NO: 380,
BMS3h-56-239 ifglge SEQ ID NO: 387, BMS3h-56-243 ifglge SEQ ID NO: 391, BMS3h-56-244 ifglge
SEQ ID NO: 392, BMS3h-56-246 ifglge SEQ ID NO: 394, BMS3h-56-248 ifglge SEQ ID NO: 396,
BMS3h-56-253 ifglge SEQ ID NO: 401, BMS3h-56-258 ifglge SEQ ID NO: 10, BMS3h-56-261 ifglge
SEQ ID NO: 409, BMS3h-56-262 ifglge SEQ ID NO: 410, BMS3h-56-265 ifglge SEQ ID NO: 413,
BMS3h-56-266 ifglge SEQ ID NO: 414, BMS3h-56-269 ifglge SEQ ID NO: 417 og BMS3h-56-270 ifglge
SEQ ID NO: 418,

hvor antistofpolypeptidet binder til CD40, og
hvor bindingen af antistofpolypeptidet til CD40 antagoniserer CD40-akvititet.

2. Antistofpolypeptid ifglge krav 1, hvor aminosyresekvensen af det fgrste variable domane er

aminosyresekvensen af BMS3h-56-269 ifglge SEQ ID NO: 417.

3. Antistofpolypeptid ifglge krav 1, hvor aminosyresekvensen af det fgrste variable domene er

aminosyresekvensen af BMS3h-56-258 ifglge SEQ ID NO: 10.

4. Antistofpolypeptid ifglge et hvilket som helst af kravene 1-3, hvor antistofpolypeptidet er et
fusionspolypeptid, der omfatter det fgrste variable domane og et Fc-domzne.

5. Antistofpolypeptid ifglge krav 4, hvor antistofpolypeptidet omfatter BMS3h-56-269-1gG1* Fc-
fusionspolypeptidet ifglge SEQ ID NO: 1286.

6. Antistofpolypeptid ifglge krav 4, hvor antistofpolypeptidet omfatter BMS3h-56-269-1gG4 Fc-
fusionspolypeptidet ifglge SEQ ID NO: 1287.

7. Antistofpolypeptid ifglge et hvilket som helst af kravene 1-6, hvor antistofpolypeptidet endvidere
omfatter et andet variabelt domane, der specifikt binder et andet antigen, hvor det andet antigen er et andet
antigen end humant CD40.

8. Nukleinsyre, der koder for antistofpolypeptidet ifglge et hvilket som helst af kravene 1-7.

9. Vektor, der omfatter nukleinsyren ifglge krav 8.

10. Isoleret vartscelle, der omfatter vektoren ifglge krav 9.

11. Farmaceutisk sammenstning, der omfatter en terapeutisk effektiv mangde af antistofpolypeptidet

ifglge et hvilket som helst af kravene 1-7 og en farmaceutisk acceptabel barer.

12. Farmaceutisk sammensatning ifglge krav 11, hvor aminosyresekvensen af det fgrste variable

domane af antistofpolypeptidet er aminosyresekvensen af BMS3h-56-269 ifglge SEQ ID NO: 417.

13. Farmaceutisk sammensatning ifglge krav 11, hvor antistofpolypeptidet omfatter BMS3h-56-269-
IgG1* Fe-fusionspolypeptidet ifglge SEQ ID NO: 1286.
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14. Farmaceutisk sammensatning ifglge krav 11, hvor antistofpolypeptidet omfatter BMS3h-56-269-
1gG4 Fe-fusionspolypeptid ifglge SEQ ID NO: 1287.

15. Farmaceutisk sammensatning ifglge et hvilket som helst af kravene 11-14 til anvendelse i en

fremgangsmade til behandling af en immunsygdom.

16. Farmaceutisk sammensatning til anvendelse ifglge krav 15, hvor immunsygdommen er udvalgt fra
gruppen bestaende af Addisons sygdom, allergier, ankyloserende spondylitis, astma, atherosklerose,
autoimmune gresygdomme, autoimmune g@jensygdomme, autoimmun hepatitis, autoimmun parotitis,
ulcerativ colitis, koronar hjertesygdom, Crohns sygdom, diabetes, herunder Type 1- ogfeller Type 2-
diabetes, epididymitis, glomerulonephritis, Graves’ sygdom, Guillain-Barre-syndrom, Hashimotos sygdom,
haemolytisk anemi, idiopatisk trombocytopenisk purpura, inflammatorisk tarmsygdom, immunrespons pa
rekombinante legemiddelprodukter, systemisk lupus erythematosus, infertilitet hos mand, multipel
sklerose, myasthenia gravis, pemphigus, psoriasis, reumatisk feber, rheumatoid arthritis, sarkoidose,
sklerodermi, Sj@grens syndrom, spondyloartropatier, thyroiditis, transplantatafvisning, vasculitis, AIDS,
atopisk allergi, bronkial astma, eksem, spedalskhed, skizofreni, arvelig depression, transplantation af vav
og organer, kronisk trethedssyndrom, Alzheimers sygdom, Parkinsons sygdom, myokardieinfarkt,

apopleksi, autisme, epilepsi, Arthus’ faenomen, og anafylaksi.
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FIG. 2
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