HEPATOCYTE GROWTH FACTOR (HGF} BINDING PROTEINS

RELATED APPLICATIONS

[0001] This application claims the benefit and priority to U.S. Provisional Application Nos.
60/810,714, filed June 2, 2006, and 60/860,509, filed November 21, 2006, the disclosures of

which are incorporated by reference herein.

FIELD OF THE INVENTION
[6002]  The field of the invention is molecular biclogy, immunology and oncology. More
particularly, the field is antibody-based binding proteins that bind human hepatocyte growth -
factor (HGF). o ' '

_ - BACKGROUND
j0003]) Hepatocyte Growth Factor (HGF), also known as Scatter Factor (SF), is a multi-
functional heterodimeric protein produced predominantly by mesenchymal cells; and is an
effector of cells expressing the Met tyrosine kinase receptor (Bottaro ef al. (1991) SCIENCE 25 I
802-804, Rubin ef al. (1993) BIOCHIM. BIOPHYS. ACTA 1135 357-37 1). The human Met
receptor is also known as “c-Met.” Mature HGF contains two polypeptide chains, the a-chain
and the B-chain. Published studies suggest it is the a-chain that contains HGFs c-Met receptor
binding domain.

[06004] ‘When it binds to its cognate receptor, HGF mediates a number of cellular activities.
The HGF-Met signaling pathway plays' a role in liver regeneration, wound healing, neural
regeneration, angiogenesis and maﬁgnancies. See, e.g., Cao ef gl. (2001) PROC. NATL. ACAD.
Scr USA 98: 7443-7448, Burgesﬁ et al, (2006) CANCER RES. 66; 1_72.1-1729, and U.S, Patent
Nos. 5,997,868 and 5,707,624, Investigators have been developing a number of HGF
modulators, including antibodies, to treat various disorders that involve HGF activity, for
example, certain HGF respousive cancers. See, e.g., Infernational Application Publication No.
WO 2005/017107.

[0005]  The basic structure common to all antibodies is shown schematically in Figure 1.
Antibodies are multimeric proteins that contain four polypeptide chains. Two of the
polypeptide chains are called heavy or H chains and two of the polypeptide chains are called

light or L chains. The immuno globulin heavy and light chains are connected by an interchain
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disulfide bond, The unmuno globulin heavy chains are connected by a number of interchain
disulfide bonds. A light chain is composed of one variable region (Vi in Figure 1) and one

' con#tant region (Cy. in Figure 1), while the heavy chain is composed of one variable région Vu
in Figure 1) and at least three constant regions (CHj, CH, and CHs in Figure 1). The variable
regions determine the specificity of the antibody and the constant regions have other functions,

[0006]  Amino acid and structural information indicate that each variable region comprises
three hypervariable regions (also known as complementarity -dcteﬁnining.regicns or CDRs)
flanked by four relatively conserved framework regions or FRs. The three CDRs, referred to as
- CDRy, CDRy, and CDRj, are responsible for the binding specificity of individual antibodies,
When antibodies are to be nsed as diagnostic and therapeutic agents, typically it is desirable to

~ create antibodies that have the highest binding specificity and affinity to the target molecule, It
is believed that differences in the variable regions can have profound effects on the specificity
and affinity of the antibody.

[0007] U.8. Patent No. 5,707,624 describes the use of anti-HGF antibodies inr'the treatment
of Kaposi’s sarcoma. Similarly, U.S. Patent No. 5,997,868 describes treating a tumor by
administering an anti-HGF antibody to the patient to be treated so as to block the ability of
endogeneous HGF to promote angiogenesis in the tumor. More recently, investigators propose
that antibodies that bind the B-chain of HGF may have potential as therapeutic agcnté in
patients with HGF-dependent tumors (Burgess (2006) supra).

[0008]  Notwithstanding, there is still a need for additional HGF modulators that can be

used as therapeutic and diagnostic agents.

SUMMARY .

{06091 The disclosure is based, in part, upon the discovery ofa family of biﬁding proteins

that specifically bind HGF, in particular, human HGF. The binding proteins are antibody-based
in so far as they contain antigen (i.e., HGF) binding sites based on the CDRs of a family of

. antibodies that specifically bind HGF. The CDRs confer the binding specificity of the binding
proteins to HGF. The binding proteins can be used as diagnostic and therapeutic agents. When
used as a therapeutic agent, the binding protéins are engineered (é.g., humanized) so as to
reduce or eliminate the risk of inducing an immune response against the binding protein when
administered to the recipient (e.g., 2 human).
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[0018] "The binding proteins neutralize the activity of HGF and, therefore, can be used asa
ﬂxcrapeutic agent. In certain embodiments, the binding proteins prevent HGF from binding to
its cognate receptor, c-Met, thereby neutralizing FIGF activity, In other embodiments, the |
binding proteins bind fo HGF and neutralize its biological activity but without preventing HGF -
from binding to the c-Met receptor. Because HGF has been implicated in the growth and
proliferation of cancer cells, the binding proteins can be used to inhibit the proliferation of
cancer cells. Furthermore, when administered to a mammal, the binding proteins can inhibit or

reduce tumor growth in the marmmal. :
[0010a] A first aspect provides an isolated binding protein that binds human hepatocyte

growth factor (HGF), comprising: (a) an immunoglobulin heavy chain variable region comprising
the structure CDRyy;-CDRypp-CDR s, wherein (1) CDRyy; comprises amino acid sequence SEQ ID
NO. 15, (if) CDRy, comprises an amino acid sequence selected from the group conststing of SEQ
ID NO. 204 and SEQ ID NO. 205 and (iii) CDRys comprises amino acid sequence SEQ ID NO.
17, and (b) an immunoglobulin light chain variable region comprising the structure CDRy;-
CDRy-CDR; 5, wherein (i) CDRy; comprises amino acid sequence SEQ ID NO. 18, (it) CDRy,
comprises an amino acid sequence selected from the group consisting of SEQ ID NO. 19 and
SEQ ID NO. 206, and (iif) CDR;; comprises amino acid sequence SEQ ID NO. 20, wherein the
immunoglobulin heavy chain variable region and the immunoglobulin light chain variable region
together define a single binding site for binding human HGF.

[0010b} A second aspect provides an isolated nucleic acid comprising a nucleotide
sequence encoding an immunoglobulin light chain variable region as defined above.

[0010c] A third aspect provides an isolated nucleic acid comprising a nucleotide sequence
encoding an immunoglobulin heavy chain variable region as defined above.

[0010d] A fourth aspect provides an expression vector comprising the mucleic acid
sequence as defined above.

- [0010e] A fifth aspect provides a host cell comprising at least one expression vector that
encodes an immunoglobulin light and/or heavy chain variable region as defined above.

[00101] A sixth aspect provides a method of producing a polypeptide comprising an
immunoglobulin heavy chain variable region, the method comprising: (i) growing the host cell as
defined above under conditions so that the host cell expresses the polypeptide comprising the
immunoglobulin heavy chain variable region; and (i) purifying the polypeptide comprising the

immunoglobulin heavy chain variable region.
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[0010g] A seventh aspect provides a method of producing a polypeptide comprising an
immunoglobulin light chain variable region, the method comprising: (i) growing the host cell as
defined above under conditions so that the host cell expresses the polypeptide comprising the
immunoglobulin light chain variable region; and (ii) purifying the polypeptide comprising the
immunoglobulin light chain variable region.

[0010h] An eighth aspect provides a method of producing a binding protein that binds
human hepatocyte growth factor (HGF), which is an intact antibody, such as a monoclonal
antibody, or an antigen binding fragment thereof, the method comprising: (i) growing the host
cell as defined above under conditions so that the host cell expresses a polypeptide comprising
the immunoglobulin heavy chain variable region and a polypeptide comprising the
immunoglobulin light chain variable region; and (i) purifying the antibody or the antigen binding

fragment of the antibody.

[8011]  These and other aspects and advantages of the disclosure will become apparent upon

consideration of the following figures, detailed descripﬁon, and claims,

DESCRIPTION OF THE DRAWINGS

[0012] The invention can be more completely undersicod with reference to the following
drawings. | '
[0013]  Figure 1 is a schematic representaﬁdn ofa typieal antibody.

[0014]  Figure 2 is 2 schematic diagram showing the amino acid sequence defining the
complete immunoglobulin heavy chain variable region of the antibodies denoted as 1A3, 1D3,
1F3, 2BR, 2F8, 3A12, 3B6 and 3D11. The amino acid sequences for each antibody are aligned
against one another and the regions defining the signal peptide, CDR;, CDRz, and CDRj are
identified in boxes. The uﬁboxed sequences represent FR sequences.

[0015]  Figure 3 is = schematic diagram showing the CDR;, CDRg, and CDR; sequences for
each of the immunoglobulin heavy chain variable region sequences presented in Figure 2.

[o016] Figure 4 is a schematic djagrani showing the amino acid sequence defining the
complete immunoglobulin light chain variable region of the antibodies 1A3, 1D3, I1F3, 2Bg,
2F8, 3A12, 3B6, and 3D11. The amino acid sequences for each antibody are aligned against
one another and the regions defining the signal peptide, CDR;, CDRa, and CDR; are identified

in boxes. The unboxed sequences represent FR seguences,

[0617} Figure 5 is a schematic diagram showing the CDR;, CDRy, and CDRj sequences for
each of the immunoglobulin light chain variable region sequences presented in Figure 4.
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[0018] Figure 6 is a graph summarizing results from an experiment to measure tumor
inhibitory activity of anti-HGF antibodies 13, 1F3, 1A3 and 2B8 in a US7MG xenograft
model. Diamonds correspond to i’BS; triangles correspond to anti-HGF antibody 1A3; X
corresponds to anti-HGF antibody 1D3; squares correspond to anti-HGF antibody 1F3, and
circles correspond to anti-HGF antibody 2B8.

{00191 Figure 7 is a graph summarizing results from an experiment to measure tumor
inhibitory activity of anti-HGF antibodies 1D3, 1F3, 1A3 and 288 in a U118 xenograft model.
" Diamonds correspond to IgG; squares correspond to anti-HGF antibody 1F3, triangles to anti-
HGF antibody 1D3; X corresponds to anti~-HGF antibody 1A3; and circles correspond to anti-
HGF antibody 2B8.

[0020} Figure 8 is a table summarizing surface plasmon resonance data on antigen-binding

affinity and kinetics of interaction between human HGF and chimeric, chimeric/humanized, or

humanized 2B8 antibodies. The table lists the pairs of Kappa light chain and IgG1 heavy chain
tested. Those antibodies with standard deviations (STDEV) listed were analtyzed in three

independent experiments.

[0021] Figure 9 is a bar chart summarizing experimental data indicating that Hu?B8 binds
an epitope mutually exclusive to murine monoclonal antibody 2B8. Humanized or chimeric
2B8 was captured on an anti-human Fe chip. HGF then was bound to the humanized or
chimeric 2B8, The ability of mouse 2B8 or the control anti}'mdy (polyclonal goat anti-HGF
antibody) to bind the captured HGF was measured. Both humanized 2B8 antibodies and
chimeric 2B8 prevent murine 2B8 from binding HGF. White bars correspond to the chimeric
2B8 antibody; gray bars correspond to the humanized Hu2B8 antibody (kappa variable region
Kv1-39.1 and heavy chain variable region Hv5-51.1); black bars correspond to the humanized
Hu2B8 antibody (kappa variable region Kv3-15.1 and heavy chain variable region Hv5-51.1).

DETAILED DESCRIPTION OF THE INVENTION

{0622] The invention is based, in part, upon the discovery of a family of binding proteins
that specifically bind, and neutralize the activity of, HGF, in particular, human HGF. The
binding proteins can be used in a variety of diagnostic and therapeutic applications. The
binding proteins are based upon the antigen binding sites of certain monoclional antibodies that

have been selected for their ability to bind, and neutralize the activity of, HGF. In particular,'
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the binding proteins contain immunoglobulin variable region CDR sequences that together
define a binding site for HGF.

[0023] In view of the neutralizing activity of these antibodies, they are particularly useful in
modulating the growth and/or proliferation of HGF responsive cells, for example, cancer cells. |
‘When used as a therapeutic agent, the binding proteins can be engineered $0 as to minimize or
eliminate the risk of inducing an immune response against the binding proteins when
administered to the recipient. Furthermore, depending upon the particular applicatibn, itis
contemplated that the binding proteins can be conjugated to other moieties, for example,
detectable labels, for example, radiolabels, and effector molecules, for example, other protein
and small molecule-based therapeutics. Each of these features and aspects of the invention are '

discussed in more detail below,

I — Binding Proteins That Bind HGF

{0(_}24} In one aspect, the invention provides an isolated binding protein that binds human
HGF. The binding protein comprises (i) an immunoglobulin light chain variable region
comprising the structure CDR 11-CDR 12CDR 13, and (3i) an immunoglobulin heavy chain
variable region comprising three complementarity determining regions (CDRs), wherein the
immunoglobulin light chain variable region and the immunoglobulin heavy chain variable
region together define a singlé binding site for binding human.HGF. CDRy) comprises the
amino acid sequence X; X3 Ser X4 X5 Xg X7 Xg Xo X0 Xnt X2 X3 Xa4 X5, wherein amino
acid X, is Arg, Lys, or Ser, Xz is Ala or Thr, X4 is Glu, Gin, or Ser, X5 is Asn, Asp, or Ser, X
is Tle or Val, X7 is Asp, Lys, Ser, Val, or Tyr, X; is a peptide bond or Tyr, Xy is a peptide bond
or Asp, Xy is a peptide bond or Gly, X1, is a peptide bond or Asn, X;2 is a peptide bond, Ile, or
Ser, X3 is Asn or Ty, Xi4 is Ile, Leu, Met, or Val, X;s is Ala, Asn, His, or Ser. CDR,>
comprises the amino acid sequence Xig Xi17 X1z X0 Kop Xa1 Xqo, wherein amino acid X4 is Ala,
Asp, Arg, Gly, or Val, X7 is Ala, Thr, or Val, X,z is Asn, Ser, or Thr, X0 is Arg, Asn, Lys, or
His, Xa¢ is Leu or Arg, Xa; is Ala, Asn, Glu, Val, or Pro, Xy; is Asp, Ser, or Tar. CDRy3 '
comprises the amino é:cid sequence X3 Xag Kos Xas Xa7 Xag Pro Xzo Thy, wherein amino acid
X3 is Leu, Gly, or Gin, Xy is His or Gln, Xgs is Phe, Ser, Trp, or Tyr, Xas is Asp, Ite, Ser, Trp,
or Tyr, X7 is Gly, Glu, Asn, or Ser, Xzg is Asp, Asn, Phe, Thr, or Tyr, X30 is Leu, Phe, Pro, or
Tyr.
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[0025) In another aspect, the invention provides an isolated binding protein that binds
human HGF comprising (i) an immunoglobulin heavy chain variable region comprising the
structure CDR y;-CDR 152-CDR 13 and (ii) an immunoglobulin light chain variable region
comprising three complementarity determining regions (CDRs), wherein the immunoglobulin
heavy chain variable region and the immunoglobulin light chain variable region together define
a single bindiﬁg site for binding human HGF. CDRy, comprises the amino acid sequence X,
Tyr X3 X4 X5, wherein amino acid X is Asp, Asn, Ser, or Thr, X; is Phe, Ser, Trp, or Tyr, X, is
Hle, Lou, or Met, X5 is Asn, His, or Ser. CDRy; comprises the amino acid sequence X Ile X3
Xg Xio X3 Gly X3 X1a X5 Tyr X7 Xig Xy Xop Xoy Xaa, wherein amino acid X is Lys, Gln,
Glu, Val, or Tyr, X3 is Asn, Gly, Ser, Trp, or Tyr, Xp is Ala, Pro or Ser, Xjg is Gly or Thr, Xy
is a peptide bond, Asp, Asn, Gly, or Ser, X3 is Asp, Asn, His, or Ser, X34 is Ser or Thr, X5 is
Asn or Tyr, X7 is Asn or Pro, Xy is Ala, Asp, Gly, Gln, Glu, Pro, or Ser, Xy is Asn, Lys, Met,
or Ser, X is Leu, Phe or Val, Xy is Lys, Met, or Gln, Xy; is Asp, Gly or Ser. CDRyp3
comprises the amino acid sequence X3 Xa4 Xas Xos Xa7 Xog Koo Xap X1 Xag Xaz Xsg Tyr,
wherein amino acid X3 is Arg, Asn, Gln, or Glu, X4 is Gly, Leu, Arg, or Tyr, Xas is a peptide
bond, Asp, or Gly, Xz is a peptide bond or Gly, Xp7 is a peptide bond or Tyr, Xas is a peptide
bond, Lev, or Tyr, Xy is a peptide bond, Gly, Lew, Arg, or Val, X3 is a peptide bond, Asp,
Gly, or Glu, X3 is a peptide bond, Asn, Arg, Ser, or Tyr, Xs. is peptide bond, Ala, Gly, Te, or
Tyr, X33 is Met or Phe, X34 is Ala or Asp.

[0026} It is understood that the binding protein can comprise both the immunoglobulin light
chain and the immunoglobulin heavy chain sequences or the fragments thereof, noted above.,
Furthermore, it is understood that the binding protein can be an intact antibody or an anti gen
binding fragment thereof, or a biosynthetic antibody site. '

[0027] In certain embodiments, the CDR sequences of the immunoglobulin light chain and

the immunoglobulin heavy chain are interposed with framework regions (FR).

[0028] In certain other embodiments, the CDR sequences of the immunoglobulin li ght
chain and the immunoglobulin heavy chain are interposed between human or humanized
framework regions.

[0029] In another aspect, the invention provides an isolated binding protein that specifically

binds human HGF. The binding protein comprises: {a) an immunoglobulin light chain variable
region comprising the structure CDR11-CDR2-CDR 3 and (b) immunoglobulin heavy chain
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variable region, wherein the immunoglobulin light chain variable region and the
immunoglobulin heavy chain variable region together define a single binding site for binding -
human HGF. The CDR;y; comprises a sequence selected from the group consisting of SEQ ID
NO. 8 (1A3), SEQ ID NO. 18 (2B8), SEQ ID NO. 28 (2F8), SEQ ID NO. 38 (3B6), SEQ ID
NO. 48 (3D11), SEQ ID NO. 58 (1D3), SEQ ID NO. 68 (1F3), and SEQ ID NO. 78 (3A12).
The CDRy; comprises a sequence selected from the group consisting of SEQ ID NO. 9 (1A3),
SEQIDNO. 19 (2BS),VSBQ ID> NO. 29 (2F8), SEQ ID NO. 39 (3B6), SEQ ID NO. 49 (3D11),
SEQ ID NO. 59 (1D3), SEQ ID NO. 69 (1F¥3), SEQ ID NO. 79 (3A12) and SEQ ID NO. 206 .
- (LRMR2BSLC). The CDRy3 comprises a sequence selected from the group consisting of SEQ
ID NO. 10 (143}, SEQ ID NO. 20 (2B8), SEQ ID NO. 30 (2F8), SEQ ID NO. 40 (3B6), SEQ
ID NO. 50 (3D11), SEQ ID NO. 60 (1D3), SEQ ID NO. 70 (1¥3), and SEQ ID NO. 80 (3A12).
Throughout the specification and claims, the sequences denoted by a particular SEQ ID NO.
are followed in parentheses by the antibody that was the origin of the particular sequence. By
way of example, SEQ ID NO. 8 (1A3) indicates that the seguence of SEQ ID NO. 8 is based

upon the sequence present in antibody 1A3,

[0030]) In one embodiment, the binding protein comprises an immunoglobulin light chain
variable region comprising a CDRy, comprising the sequence of SEQ ID NO. 8 (143), a
CDRp, comprising the sequence of SEQ 1D NO. 9 (1A3), and a CDRy3 comprising the
sequence of SEQ ID NO. 10 (1A3).

[0031] In another embodiment, the binding protein comprises an immunoglobulin light
chain variable zegion\comprising a CDRy,; comprising the sequence of SEQ ID NO. 18 (2B8), a
CDRy; comprising the sequence of SEQ ID NO. 19 (2B8) or SEQ ID NO. 206
(LRMR2B8L.C), and 2 CDRy; comprising the sequence of SEQ ID NO. 20 (2B8).

[6032] In another embodiment, the binding protein comprises an immunoglobulin light
chain variable region comprising a CDR,) comprising the sequence of SEQ 1D NO. 28 (Z¥8), a
CDR;; comprising the sequence of SEQ ID NO. 29 (2F8), and a CDRy3 comprising the
sequence of SEQ ID NO. 30 (2F8).

[0033] In another embodiment, the binding protein comprises an immunoglobulin light
chain variable region comprising a CDRy) comprising the sequence of SEQ ID NO. 38 (3B6), 2
CDRy2 comprising the sequence of SEQ ID NO. 39 (3B6), and a CDRy3 comprising the
sequence of SEQ ID NO. 40 (3B6). )
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[0034) In another embodiment, the binding protein comprises an immunoglobulin light
chain variable region comprising & CDRyy comprising the sequence of SEQ ID NO. 48 (3D11),
a CDRy2 comprising the sequence of SEQ ID NO. 49 (3D11), and a CDR3 comprising the
sequence of SEQ ID NO. 50 (3D11).

[0035] In another embodiment, the binding protein comprises an immunoglobulin light
chain variable region comprising a.CDRL; comprising the sequence of SEQ ID NO, 58 (1D3), a
CDRy; comprising the sequence of SEQ ID NO. 59 (1D3), and a CDRy 3 comprising the
sequence of SEQ ID NG, 60 (1D3).

[0036] In another embodiment, the binding protein comprises an immunoglobulin light _
chain variable region comprising a CDRyy comprising the sequence of SEQ ID NO. 68 (1F3), 2
CDR; comprising the sequence of SEQ ID NO. 69 (1F3), and a CDR;; comprising the
sequence of SEQ ID NQO. 70 (1F3).

[0037]  In another embodiment, the binding protein comprises an immunoglobulin light
chain variable region comprising a CDRy; comprising the sequence of SEQ ID NO. 78 (3A12),
a CDR;2 comprising the sequence of SEQ ID NO. 79 (3A12), and a €DRy 3 comprising the
sequence of SEQ ID NO. 80 (3A12).

{0038] In each of the foregoing embodiments, the CDRy1, CDR;2, and CDRy; sequences

preferably are interposed between human or humanized immunoglobulin FRs, It is understood
| that the binding protein can be an intact antibody, an antigen binding fragment thereof, or a
biosynthetic antibody site.

[6039] In another aspect, the invention provides an isolated binding protein that binds
human HGF. The binding protein comprises (a) an immunoglobulin heavy chain variable
region comprising the structure CDRyu1-CDRyy-CDRys, and (b) an immunoglobulin light chain
variable region, wherein the immunoglobulin heavy chain variable region and the
immunoglobulin light chain variable region together define a single binding site for binding
human HGF. The CDRy; comprises a sequence selected from the group consisting of SEQ ID
NO. 5 (14A3), SEQ ID NO. 15 (2B8), SEQID NO. 25 (2F8), SEQ ID NO. 35 (3B6), SEQID
NO. 45 (3D11}, SEQ ID NO. 55 (1D3), SEQ ID NO. 65 (1F3), and SEQ ID NO. 75 (3A12);
the CDRyp comprises a sequence selected from the group consisting of SEQ ID NO. 6 (143),
SEQ ID NO. 16 (2B8), SEQ ID NO. 26 (2F8), SEQ ID NO. 36 (3B6), SEQ ID NO. 46 (3D11),
SEQ ID NO. 56 (1D3), SEQ ID NO. 66 (1F3), SEQ ID NO. 76 {(3A12), SEQ ID NO. 202
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(Hu2B8 Hvif.1), SEQ ID NO, 203 (Hu2B8 Hv5a.1 or Hu2B8 Hv5-51.1), SEQ ID NO. 204
(LR2ZBSHC) and SEQ ID NO. 205 (LRMR2ZBSHC); and the CDRy;3 comprises a sequence
selected from the group consisting of SEQ ID NO. 7 (1A3), SEQ ID NO. 17 (2B8), SEQ ID
NO. 27 (2F8), SEQ ID NO. 37 (3B6), SEQ ID NO. 47 (3D11), SEQ ID NQ. 57 (1D3), SEQ ID
NO. 67 (1F3), and SEQ ID NO. 77 (3A12).

[0040] In oné embodiment, the binding ;Srotein comprises an immunoglobulin heavy chain
variable region comprising: a CDRy; comprising the sequence of SEQ ID NO. 5 (1A3); a
CDRy comprising the sequence of SEQ ID NO. 6 (1A3); and a CDRg; comprising the
sequence of SEQ ID NO, 7 (1A3).

[6041] In another embodiment, the binding protein comprises an immunoglobulin ﬁeavy
chain variable region comprising: a CDRy; comprising the sequence of SEQ ID NO, 15 (2B8);
a CDRy; comprising the sequence of SEQ ID NO. 16 (2B8), SEQ ID NO. 202 (HuZB8
Hv1£1), SEQ ID NO. 203 (Hu2B8 Hv5a.1 or Hu2B8 Hv5-51.1), SEQ ID NO. 204 _
(LE2BSHC) or SEQ ID NO. 205 (LRMR2ZBBHC); and a CDRy;3 comprising the sequence of
SEQ ID NO. 17 2B8). '

[6042] In another embodiment, the binding protein comprises an immunoglobulin heavy
chain variable region comprising: a CDRy; comprising the sequence of SEQ ID NO. 25 (2F8);
a CDRyp» comprising the sequence of SEQ ID NO. 26 (2F8); and a CDRy; comprising the
sequence of SEQ ID NO. 27 (2F8).

- [0043] In another embodiment, the binding protein comprises an immunoglobulin heavy
chain variable region comprising a CDRy; comprising the sequence of SEQ ID NO. 35 (3B6);
a CDRu2 comprising the sequence of SEQ ID NO. 36 (3B6); and a CDRy; comprising the
sequence of SEQ 1D NO. 37 (3B6).

f0644] In another embodiment, the binding protein comprises an immunoglobulin heavy
chain variable region comprising: a CDRy; comprising the sequence of SEQ ID NO. 45
(3D11); a CDRu; comprising the sequence of SEQ ID NO. 46 (3D11); and a CDRyp3
comprising the sequence of SEQ ID NO. 47 (3D11).

[0045] In another embodiment, the binding protein comprises an imonmoglobulin heavy
chain variable region comprising: a CDRy; comprising the sequence of SEQ ID NO. 55 (1D3);
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a CDRyp comprising the sequence of SEQ ID NO. 56 (1D3); and a CDRyy comprising the
sequence of SEQ ID NO. 57 (1D3).

[0046] In another embodiment, the binding protein comprisés an immunoglobulin heavy
chain variable region comprising: a CDRm comprising the sequence of SEQ ID NO. 65 (1F3);
a CDRy comprising the sequence of SEQ ID NO. 66 (1F3); and a CDRys comprising the
sequence of SEQ ID NO. 67 (1F3). ‘

[6047] In anotﬁer embodiment, the binding protein comprises an immunoglobulin heavy
chain variable region comprising: a CDRy; comprising the sequence of SEQ ID NO. 75
(3A12); a CDRy; comprising the sequence of SEQ ID NO. 76 (3A12); and 2 CDRus
comprising the sequence of SEQ ID NO. 77 (3A12).

[0048] In each of the foregoing embodiments, the CDRuy, CDRyz, and CDRy3 sequences
preferably are interposed between human or humanized immunoglobulin FRs. It is understood
that the binding protein can be an intact antibody, an antigen binding fragment thereof, ora
biosynthetic antibody site.

[0045] In another aspect, the invention provides a binding protein that binds hurnan HGF.
The binding protein comprises an immunoglobulin heavy chain variable region selected from
the group consisting of residues 20-141 of SEQ ID NO. 2 {1A3), residues 20-137 of SEQ ID
NO. 12 (2B8), residues 20-137 of SEQ ID NO. 22 (2F8), residues 20-139 of SEQ ID NO, 32
(3B6), residues 20-132 of SEQ ID NO. 42 (3D11), residues 20-141 of SEQ ID NO. 52 (1D3),
residues 20-141 of SEQ ID NO. 62 (1F3), and residues 20-141 of SEQ ID NO. 72 (3A12) and
an immunoglobulin light chain variable region selected from the group consisting of residues
21-127 of SEQ ID NO. 4 (1A3), residues 21-127 of SEQ ID NO. 14 (2B8), residues 20-131 of
SEQ ID NO. 24 (2F8), residues 23-129 of SEQ ID NO. 34 (3B6), residues 23-128 of SEQ ID
NO. 44 (3D11), residues 21-127 of SEQ ID NO. 54 (1D3), residues 21-127 of SEQ ID NO. 64
(1F3), and residues 21-127 of SEQ ID NO. 74 (3A12).

[0050] In another embodiment, the binding protein comprises an immunoglobulin heavy
chain variable region comprising the amino acid sequence of residues 20-141 of SEQ IDNO. 2
(1A3), and an imr_nunoglobulin light chain variable region comprising the amino acid sequence
of residues 21-127 of SEQ ID NO. 4 (1A3).
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[0051] In one embodiment, the binding protein comprises an immunoglobulin heavy chain
variable region comprising the amino acid sequence of residues 20-137 of SEQ ID NO. 12
(2B8), and an immunoglobulin light chain variable region corﬁpri’sing the amino acid sequence
of residues 21-127 of SEQ ID NO. 14 (ZB8).

[0052] In another embodiment, the binding protein comprises an immunoglobulin heavy
chain variable region comprising the amino acid sequence of residues 20-137 of SEQ ID NO.
22 (2F8), and an immunoglobulin light chain variable region comprising the amino acid
sequence of residues 20-131 of SEQ ID NO. 24 (2F8). '

[6053] In another embodiment, the binding protein comprises an i_mmunbglobuiin heavy

- chain variable region comprising the amino acid sequence of residues 20-139 of SEQ ID NO.
32 (3B6), and an .immunoglobulin light chain variable region comprising the amino acid
sequence of residues 23-129 of SEQ ID NO. 34 (3B6).

[0054] In another embodiment, the binding protein comprises an immunogiobuiin heavy
chain variable region comprising the amino acid sequence of residues 20-132 of SEQ ID NO.
42 (3D11), and an immunoglobulin light chain variable region comprising the amino acid
sequence of residues 23-128 of SEQ ID NO. 44 (3D11).

[0055] In another embodiment, the binding protein comprises an immunoglobulin heavy
chain variable region comprising the amino acid sequence of residues 20-141 of SEQ ID NO.
52 (1D3), and an immunoglobulin light chain variable region comprising the amino acid
sequence of residues 21-127 of SEQ ID NO. 54 (2D3).

[0056] In another embodiment, the binding protein comprises an immunoglobulin heavy
chain variable region comprising the amino acid sequence of residues 20-141 of SEQ ID NO.
62 (1F3), and an immunoglobulin light chain variable region comprising the amino acid
sequence of residues 21-127 of SEQ ID NO. 64 (1F3}.

[0057] In another embodiment, the binding protein comprises an immunoglobulin heavy
chain variable region comprising the amino acid sequence of residues 20-141 of SEQ ID NO.
72 (3A12), and an immunoglobulin light chain variable region comprising the amino acid
sequence of residues 21-127 of SEQ ID NO. 74 (3A12).

[06058] In each of the foregoing embodiments, the binding protein can be an intact antibody,
an antigen binding fragment thereof, or 2 biosynthetic antibody site.



-12-

[06659] In another aspect, the invention provides an isolated binding protein that binds
human HGF. The binding protein comprises (i) an immunoglobulin light chain variable region
selected from the group consisting of SEQ ID NO. 173 (Hu2B8 Kv1-39.1 light chain variable
regien), SEQ ID NO. 179 (Hu2B8 Kv3-15.1 light chain variable region), SEQ ID NO. 193
(LR2ZBSLC light chain variable region), and SEQ 1D NO. 199 (LRMR2BSLC light chain
variable region); and (ii) an immunoglobulin heavy chain variable region selected from the
group consisting of SEQ ID NO. 159 (Hu2B8 Hv1f.1 heavy chain variable region), SEQ ID
NO. 165 (Hu2B8 Hv5a.1 heavy chain variable region), SEQ ID NO. 169 (Hu2B8 Hv5-51.1
heavy chain variable region), SEQ ID NO. 183 (LR2B8HC heavy chain variable region),
and SEQ ID NO. 189 (LRMR2BSHC heavy chain variable region). The binding protein can

be an intact antibody, an antigen binding fragment thereof, or a biosynthetic antibody site.

[6060] In another aspect, the invention provides an 1solated binding protein that binds
human HGF. The binding protein comprises (i) an immunoglobulin light chain selected from
the group consisting of SEQ ID NO. 177 (Hu2B8 Kv1-39.1 + kappa constant (Xm(3)
allotype (allele 2}), SEQ ID NO. 181 (Hu2B8 Kv3-15.1 + Kappa constant {Km(3) allotype
(aliele 2)), SEQ ID NO. 197 (LR2BSLC + Kappa constant (Km(3) allotype (allele 1)), and
SEQ ID NO. 201 (LRMR2BBLC + Kappa constant (Km(3) allotype (allele 1}); and (ii) an
immunoglobulin heavy chain selected from the group consisting of SEQ 1D NO. 163 (Hu2B8
Hvif.1l + IgG1 Constant (Gim(17,1) allotype)), SEQ ID NO. 167 (Hu2B8 Hv5a.1 + IgG1
Constant (GIm(17,1) alletype}), SEQ ID NO. 171 (Hu2B8 Hv3-51.1 + Ig(G1 Constant
(G1m(17,1) allotype}), SEQ ID NO. 187 (LR2ZBSHC + Ig(G1 Constant (G1m(3) alletype)
(allele 1)), and SEQ ID NO. 191 (LRMR2B8HC +IgG1 Constant {(G1m(3) allotype) (allele
1)). The binding protein can be an intact antibody, an antigen binding fragment thereof, or a

biosynthetic antibody site.

[0061] In another aspect, the invention provides an isolated binding protein that binds
reduced human HGF. The binding protein comprises (i) an immunoglobulin light chain
variable region comprising three CDRs, and (ii) an immunoglobulin heavy chain variable
region comprising three CDRs. The CDRs typically are interposed between FRs. The CDRs
of the immunoglobulin light chain and the immunoglobulin heavy chain together define a
binding site that binds reduced human HGF, for example, the a-chain of reduced HGF.

Reduced HGF refers to HGF treated with an amount of reducing agent, for example,
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dithiothreitol (DTT), 2-mercaptoethanol, or glutathione sufficient to reduce the disulfide
linkage between the o-chain and the B-chain. Exemplary concentrations include, for example,
100 mM DTT and 5% 2-mercaptoethano].

[0062] In certain embodiments, the binding protein comprises an immunoglobulin light
chain variable region comprising at least one CDR selected from the group consisting of' |
CDRy., CDRy; and CDRy;. Optionally, the binding protein comprises two CDRs, for example,
CDRy) and CDRy5, or CDRy; and CDRy 3, or CDRy,y and CDRy3. Optionally, the binding
protein comprises all three CDRs, i.e., CDRy; CDRys and CDR; 3. CDRy, comprises the amino
acid sequence X X3 Ser Xy X5 X Xy X5 Xo Xjo X1 X1z X3 Xy4 Xys, wherein amino acid X is
Arg or Lys, X; is Ala or Thr, X4 is Glu or Gln, X; is Asn, Ser, or Asp, XgisIle or Val, X is
Tyr, Asp, or Lys, X; is a peptide bond or Tyr, Xy is a peptide bond or Asp, Xjpisa peptide
bond or Gly, X, is a peptide bond or Asn, X is a peptide bond or Ser, X3 is Asn or Tyr, X14
is Ile or Leu, X5 is Ala, Asn, or Ser. CDRy; comprises the amino acid sequence X X3y Xia
X9 Leu Xa; Xog, whemin amino acid X is Ala, Asp, Val, or Arg, X7 is Ala or Val, X;sis
Asn, Ser, or Thr, Xj9 is Arg, Asn, or His, X3, is Ala, Glu, Val, or Pro, X3, is Asp or Ser.
CDRy; comprises the amino acid sequence Xa3 Xo4 Xos Xog K27 Xas Pro Xsp Thr, wherein
amino acid Xo3 is Leu or Gin, X4 is His or Gln, Xjs is Phe, Ser, or Tyr, Xog is Asp, Ile, or Trp,
Xav is Gly or Glu, Xps is Asp, Phe, or Thr, X3 is Phe, Pro, or Tyr.

[0063] in another embodiment, the binding protein comprises an immunoglobulin heavy
chain variable regién comprising at least one CDR selected from the group consisting of
CDRut, CDRyp, and CDRys. Optionally, the binding protein comprises two CDRs, for
example, CDRu; and CDRuz, or CDRy; and CDRy, or CDRyyy and CDRys. Optionally, the
binding protein comprises all three CDRs, i.e., CDRyai, CDRyz and CDRps. CDRyy comprises
the amino acid sequence X Tyr X5 Xy X5, wherein amino acid X; is Asp, Asn, Ser, or Thr, X3
is Phe, Trp, or Tyr, X4 is Ile or Met, X5 is Asn, His, or Ser. CDRy» comprises the amino acid
sequence Xg Ile Xz Xo Gly X11 Gly X3 X4 X5 Tyr X7 Xis Xio Xoo Lys X0, wherein amino
acid X is Lys, Gln, or Tyr, Xs is Gly, Ser, or Tyr, Xo is Pro or Ser, X1, is Asp, Gly, or Ser, X13
is Asp or Ser, X4 is Ser or Thr, X5 is Asn or Tyr, Xi7 is Asn or Pro, Xy is Ala, Asp, Gly, or
Glu, X9 is Asn, Met, or Ser, Xy is Phe or Val, X2, is Asp or Gly. CDRys comprises the amino
acid sequence Xaz Xops Kos Xoe Koy Xzs Xzo Xao X33 Xaz KXz Asp Tyr, wherein amino acid Xa; is
Arg or Gln, Xa4 is Gly or Leu, Xas is Asp, Gly, or a peptide bond, X34 is Gly or a peptide bond,
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X7 is a peptide bond or Tyr, Xz isLeu, a peptide bond or Tyr, Xz isa Gly, Arg or Leu, Xz is
Asp, Gly or Glu, X3; is a Tyr, Arg or Asn, X3z is Ala, Gly or Tyr, X33 is Met or Phe.

[0064] - I is understood that the binding protein can comprise both the immunoglobulin
heavy chain and the immunoglobulin light chain sequences or the fragments thereof, noted
above. Furthermore, it is understood that the binding protein can be an intact antibody or an

antigen binding fragment thereof, or a biosynthetic antibody site.

{0065} In certain embodiments, the binding protein comprises an immunoglobulin Jight
chain variable region comprising (@) a CDRy: having a sequence selected from the group
consisting of SEQ ID NO. 8 (1A43), SEQ ID NO. 28 (2F8), SEQ ID NO. 38 (3B6), SEQ ID
NO. 58 (1D3), and SEQ ID NO. 68 (1F3), (if) a CDR having a sequence selected from the
group consisting of SEQ ID NO. 9 (1A3); SEQ ID NO. 29 (2F8), SEQ ID NO. 39 (3B6), SEQ
ID NO. 59 (1D3), and SEQ ID NO. 69 (1F3), and (iii) a CDRys having a sequence selected
from the group consisting of SEQ ID NO. 10 (1A3), SEQ ID NO. 30 (2F8), SEQ ID NO. 40
(3B6), SEQ ID NO. 60 (1I3), and SEQ ID NO. 70 (1F3). The CDR sequences can be
interposed between human or humanized FRs. In other embodiments, the binding protein
comprises an immunoglobulin light chain variable region comprising an amino acid sequence
selected from the group consisting of residues 21-127 of SEQ ID NO. 4 (1A3), residues 20-131
of SEQ ID NO. 24 (2F8), residues 23-129 of SEQ ID NO. 34 (3B6), residues 21-127 of SEQ
ID NO. 54 (1D3), and residues 21-127 of SEQ ID NO. 64 (1F3).

[0066] In certain other embodiments, the binding protein comprises an immunoglobulin
heavy chain variable region comprising (i) 2 CDRm having a sequence sclected from the group
consisting of SEQ ID NO. 5 (1A3), SEQ ID NO. 25 (2F8), SEQ ID NO. 35 (3B6), SEQ ID
NQ. 55 (1D3), and SEQ ID NO. 65 (1F3), (ii) a CDRuz having a sequence selected from the
group consisting of SEQ ID NO. 6 (143), SEQ ID NO. 26 (2F8), SEQ ID NO. 36 (3B6), SEQ
ID NO. 56 (1D3), and SEQ ID NO. 66 (1F3), and (iii) a CDRas having a sequence selected
from the group consisting of SEQ ID NQ. 7 (1A3), SEQ ID NO. 27 (2F8), SEQ ID NO. 37
(3B6), SEQ ID NO. 57 (1D3), and SEQ ID NO. 67 (1F3). The CDR sequences can be
interposed between human or humanized FRs. In another embodiment, the immunoglobulin
heavy chain variable region comprises an amino acid sequence selected from the group
consisting of residues 20-141 of SEQ ID NO. 2 (1A3), residues 20-137 of SEQ ID NO. 22
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(2F8), residues 20-139 of SEQ ID NO. 32 (3B6), residues 20-141 of SEQ ID NO. 52 (1D3),
and residues 20-141 of SEQ ID NO. 62 (1F3).

[0667] In another aspect, the invention provides an isolated binding protein that binds
human HGF and comprises an immunoglobulin light chain variable region and an
immunoglobulin heavy chain variable region. The isolated binding protein competes for
binding to HGF with at least one reference antibody selected from the group consisting of (i) an
antibody having an immunoglobulin light chain variable region of residues 20-'131 of SEQID
NO. 24 (2F8), and an immunoglobulin heavy chain variable region of residues 20-137 of SEQ
ID NO. 22 (2F8), (ii) an antibody having an immunoglobulin light chain variable region of
residues 23-129 of SEQ ID NO. 34 (3B6), and an immunoglobulin heavy chain variable region
of residues 20-139 of SEQ ID NO. 32 (3B6), and (iii) an antibody having an immunoglobuiin
light chain variable region of residues 23-128 of SEQ ID NO. 44 (3D11), and an.
immunoglobulin heavy chain variable region of residues 20-132 of SEQ ID NO. 42 (3D11).
Under certain circumstances, the binding protein binds the same epitope of HGF as one of the

reference antibodies.

[0068] It is understood that each of the binding proteins discussed above can be an intact
antibody, for example, a monoclonal antibody. Alternatively, the binding protein can be an
antigen bindihg fragment of an antibody, or can be a biosynthetic antibody binding site.
Antibody fragments include Fab, Fab’, (Fab’); or Fv fragments. Techniques for making such
antibody fragments are known to those skilled in the art. A number of biosyﬁthetic antibody
binding sites are known in the art and include, for example, single Fv or sFv molecules,
described, for example, in U.S. Patent Nos. 5,476,786. Other bicsynthétic antibody binding
sites include bispecific or bifunctional binding proteins, for example, bispecific or bifunctional
antibodies, which are antibodies or antibody fragments that bind at least two different antigens.
For example, bispecific binding proteins can bind HGF, for example, human HGF, and another
antigen of interest. Methods for making bispecific antibodies are known in art and, include, for
exampile, by fusing hybridomas or by linking Fab’ fragments. See, e.g., Songsivilai ef al.
(1990) CLIN. Exp. IMMUNOL. 79: 315-325; Kostelny et al. (1992) J. IMMUNOL. 148: 1547-1553.

[0069] The binding proteins of the invention can bind hHGF containing a cysteine to
arginine substitution at position 561 or a glycine to glutamate substitution at position 555.
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[0070] In another aspect, the invention provides an isolated binding protein that binds
hurnan HGF with a kg of 4.0x107 5™ or lower, 3.0x10% 57 or lower, or 2.0x10% s or lower.
The isolated binding proteins can bind human HGF with a kg from 5.0x107 5710 0.5x107 s, or
from 4.0x107 57 to 1.0x10° 57, or from 3.0x107% s to 1.5x107% 5. In another aspect, the

invention provides an isolated binding protein that binds human HGF with a Kp of 100 pM or

lower, or 20 pM or lower, or 10 pM or lower, or 5 pM or lower. The isolated binding proteins
can bind human HGF with a Kp from 100 pM to 5 pM, or from 20 pM to 5 pM, or from 15 pM
to 10 pM, or from 20 pM to 10 pM, or from 15 pMto 5 pM. Unless otherwise specified, Kp

values are determined by the methods, and under the conditions, described in Example 6.

[0671] In another aspect, the invention provides an isolated binding protein that binds
human HGF, wherein the antibody binds to human HGF with lower Kp at 37°C than at 25°C.
The binding protein binding optionally binds human HGF with a Kp less than 5 pM at 37°C.

[0072} In other aspects and embodiments, the binding proteins can inhibit hHGF from
binding to c-Met. For example, the binding proteins can have an ICso (concentration at 50% of
maximum inhibition) of at least about 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, and 7.0 nM when assayed
using the protocol described in Example 7(a). In certain other embodiments, the binding
proteins can neutralize HGF BrdU incorporation in 4 MBr-5 cells (ATCC, Catalog No.
CCL208) using the method described in Example 7(b).

[0073] The binding proteins have an ICsp of 50 nM or lower, preferably 45, 40, 35, 30, 25,
20, 15, 10, 5, 1, 0.5 nM or lower, when assayed using the protocol described in Example 7(b).
In certain other embodiments, the binding proteins can be used to inhibit HGF stimulated c-Met
phosphorylation in PC-3 cells (ATCC, Manassus, VA Catalog No. CRL-1 435) using the assﬁy
described in Example 9. The binding proteins inhibit HGF-stimulated (1.25 nM) c-Met
phosphorylation in PC-3 cells with an ICse of 2 nM or less (Table 8), using the assay described

in Example 9.
II — Production of Binding Proteins

[6074]) Binding proteins of the invention can be produced in various ways using approaches
know in the art. For example, DNA molecules encoding light chain variable regions and heavy
chain variable regions can be chemically synthesized, uéing a commercial synthesizer and
sequence information provided herein. Such synthetic DNA molecules can be ligated to other

appropriate nucleotide sequences, including, e.g., constant region coding sequences, and
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expression control sequences, to produce conventional gene expression constructs encoding the
desired binding proteins. Productibn of defined gene constructs is within routine skill in the
art. Alternatively, the sequences provided herein can be cloned out of hybridomas by
conventional hybridization techniques or PCR techniques, using synthetic nucleic acid probes
whose sequences are based on sequence information provided herein or prior art sequence
infonnétion regarding genes encoding the heavy and light chains of murine antibodies in |
hybridoma cells. Production and use of such probes is within ordinary skill in the art,

[0075] " The nucleic acids encoding the desired binding proteins can be introduced (ligated)
into expression vectors, which can be introduced into a host cell via standard transfection or
transformation techniques known in the art. Exemplary host cells include, for example, E. coli
cells, Chinese hamster ovary (CHO) cells, HeLa cells, baby hamster kidney (BHK) celis,
monkey kidney cells (COS), human hepatocéllular carcinoma cells (e.g., Hep G2), and
myeloma cells that do not otherwise produce immunoglobulin protein. Transfected host cells
can be grown under conditions that permit the host cells to express the genes of interest, for
example, the genes that encode the immunoglobulin light or heavy chain variable regions. The

resulting expression produé:ts can be barvested using techniques known in the art.

{0076] The particular expression and purification conditions will vary depending upon what
expression system is employed. For example, if the gene is to be expressed in E. coli, it is first
cloned into an expression vector. This is accomplished by positioning the engineered gene
downstream from a suitable bacterial promoter, e.g., Trp or Tac, and a signal sequence, e.g., 8
sequence encoding fragment B of protein A (FB). The resulting expressed. fusion protein
typically accumulates in refractile or inclusion bodies in the cytoplasm of the cells, and may be
harvested after disruption of the cells by French press or sonication. The refractile bodies then
are solubilized, and the expressed proteins refolded and cleaved by the methods already

established for many other recombinant proteins.

{0077} If the engineered gene is 1o be expressed in eukayotic host cells, for example,
myeloma cells or CHO cells, it is first inserted into an expression vector containing a suitable
eukaryotic promoter, a secretion signal, immunoglobulin enhancers, and various introns. This
expression vector optionally can contain sequences encoding all or part of a constant region,
enabling an entire, or a part of, 2 heavy or light chain to be expressed. The gene construct can

be transfected into myeloma cells or CHO celis using established transfection protocols. Such



-18 -

transfected cells can express Vi or Vg fragments, Vi -Vy heterodimers, Vy-Vy, or Vi~V single
chain polypeptides, complete heavy or light immunoglobulin chains, or portions thereof, each
of which may be attached to a protein domain having another function (e.g., cytotoxicity).

II] — Modifications to the Binding Proteins

[6078] It is understood that the binding proteins can be modified to optimize performance
depending upon the intended use of the binding proteins. For exainple, when the binding
protein is being used as a therapeutic agent, the binding protein can be modified to reduce its
immunogenicity in the intended recipient. Alternatively or in addition, the binding protein can
be fused or coupled to another protein or peptide, for example, a growth factor, cytokine, or
cytotoxin. Such modifications can be achieved by using routine gene manipulation techniques
known in the art. |

[0079] Various techniques for reducing the antigenicity of antibodies and antibody
fragments are known in the art, These techniques can be used to reduce or eliminate the
antigenicity of the binding proteins of the invention. For example, when the binding proteins
are to be administered to a human, the binding proteins preferably are engineered to reduce
their antigenicity in humans. This process often is referre to as humanization. Preferably, the
humanized binding proteins have the same or substantially the same affinity for the antigen as

the original non-humanized binding protein it was derived from.

[0080] In one well known humanization approach, chimeric préteins are created in which
immunoglobulin constant regioﬁs of antibodies from one species, e.g., mouse, are replaced with
immunoglobulin constant regions from a second, different species, e.g., a human. In this
example, the resulting antibody is a mouse-human chimera, where the human constant region
sequernces, in principle, are less immunogenic than the counterpart murine sequences. This
type of antibody engineering is described, for example, Morrison, ef al. (1984) PROC. NAT.
ACAD, Scl. 81: 685 1-6855, Neuberger er al. (1984) NATURE 312: 604-608; U.S. Patent Nos.
6,893,625 (Robinson); 5,500,362 (Robinson); and 4,816,567 (Cabilly).

{0081} In another approach, known as CDR grafting, the CDRs of the light and heavy chain
variable regions of an antibody of interest are grafied into frameworks (FRs) from another
species. For example, murine CDRs can be grafted into human FR sequences. In some
embodiments, the CDRs of the light and heavy chain variable regions of an anti-HGF antibody

are grafied into human FRs or consensus human FRs. In order to create consensus human FRs,
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FRs from several human heavy chain or light chain amino acid sequences are aligned to
identify a consensus amino acid sequence. CDR gréﬁing is described, for example, in U.S.
Patent Nos. 7,022,500 (Queen); 6,982,321 (Winter); 6,180,370 (Queen); 6,054,297 (Carter);
5,693,762 (Queen); 5,859,205 (Adair); 5,693,761 (Queen); 5,565,332 (Hoogenboom);
5,585,089 (Queen); 5,530,101 (Queen); Jones ef al. (1986) NATURE 321: 522-525; Riechmann
et al. (1988) NATURE 332: 323-327; Verhoeyen et al. (1988) SCIENCE 239: 1534-1536; and
Winter (1998) FEBS LETT 430: 92-94.

[0082] In an approach called “superhumanization,” antibodies in which buman
immunogenicity is reduced or eliminated are created by an alternative form of grafting. In
superhumanization, human FR sequences are chosen from a set of human germline genes based
on the structural similarity of the human CDRs to those of the mouse antibody 1o be
humanized. This approach is described, for example, in U.S. Patent No. 6,881,557 (Foote) and
in Tan ef al. (2002) J. IMMUNOL 169:1119-1125.

[0083] Other approaches to reduce immunogenicity include, techniques are known as
“reshaping,” “hyperchimerization,” or “yeneering/resurfacing” to produce humanized
antibodies. See, e.g., Vaswami ef al. (1998) ANNALS OF ALLERGY, ASTHMA, & IMMUNOL. 81:.
105; Roguska et al. {(1996) PROT. ENGINEER 9: 895-904; and U.S. Patent No. 6,072,035
(Hardfnan). In the veneering/resurfacing approach, the surface accessible amino acid residues
in the murine antibody are replaced by amino acid residues more frequently found at the same
positions in a human antibody. This type of antibody resurfacing is described, for example, in
U.8. Patent No. 5,639,641 (Pedersen).

[0084] One exemplary appreach for converting a mouse antibody into a form suitable for
medical use in humans is known as ACTIV MAB™ technology (Vaccinex, Inc., Rochester,
NY), which involves a vaccinia virus-based vector to express antibodies in mammalian cells.
High jevels of combinatorial diversity of immunoglobulin heavy and light chains are said to be
produced. See, e.g., U.S. Patent Nos. 6,706,477 (Zauderer); 6,800,442 (Zanderer); and
6,872,518 (Zauderer). '

[0085] Another exemplary approach for converting a mouse antibody into a form suitable
for use in humans is technology practiced commercially by KaloBios Pharmaceuticals, Inc.
(Palo Alto, CA). This technology involves the use of a proprigtary human “acceptor” library to
produce an “epitope focused” library for antibody selection. '
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[0086] Another exemplarj;/ approach for modifying a mouse antibody into a form suitable
for medical use in humans is HUMAN ENGINEERING™ (HE™) technology, which is
practiced commercially by XOMA (US) LLC. See, e.g., Internaiional Application Publication
No. WO 93/11794 and U.S, Patent Nos. 5,766,886; 5,770,196; 5,821,123; and 5,869,619.

[0087]  Any suitable approach, including any of the above approaches, can be used to

reduce or eliminate human immunogenicity of a binding protein of interest.

[0088] - In addition, it is possible to create fully human antibodiés in mice. In this approach,
human antibodies are prepared using a transgenic mouse in which the mouse’s antibody-
producing genes have been replaced by a substantial portion of the human antibody producing
genes. Such mice produce human immunoglobulin instead of murine immunoglobulin
molecules. See, e.g., WO 98/24893 (Jacobovitz et al.) and Mendez ef al. (1997) NATURE
GENETICS 15: 146-156, Fully human anti-HGF monocional antibodies can be produced using
the following approach. Transgenic mice containing human immunogliobulin genes are
immunized with the antigen of interest, e.g., HGF. Lymphatic cells from the mice then are
obtained from the mice, which are then fused with a myeloid-type cell line to prepare immortal
hybridoma cci.l lines. The hybridoma cell lines are screened and selected to identify hybridoma

cell lines that produce antibodies specific to HGF,

[6089] Binding proteins of the invention can be conjugated with other molecules,
depending upon their intended use. For example, if the binding protein is going to be used as a
therapeutic, then the binding protein can be conjugated with another agent, for exémple, an
effector molecule that modulates or otherwise promotes the therapy. To the extent that the
effector is non-protein based agent, for example, a small molecule drug, a radiolabel or toxin,
then, the agent can be chemically coupled to the binding protein using standard in vifro
coupling chemistries. I, on the other hand, the effector molecule is a protein or peptide, for
example, an enzyme, receptor, toxin, growth facter; cytokine or other immunomodulator, then
the binding protein can either be chémically coupled to the effector using in vitro coupling

~ chemistries or can be coupled to the effector as a fusion protein. Fusion proteins can be

constructed and expressed using the techniques similar to those discussed in section II.

IV — Use of Binding Proteins

[caso] The binding proteins described herein can be used as a diagnostic agentor a

therapeutic agent.
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(;1_1 Therapeutic Applications

{0091]  Because the binding proteins of the invention neutralize the activity of HGF, they
can be used in various therapeutic applications. For example, certain binding proteins of the
invention are useful in the prevention or treatment of hyperproliferative diseases or disorders,

e.g., various forms of cancer.

[0092]  The binding proteins can be used to inhibit or reduce the proliferation of tumor
cells. In such an approach, the tumor cells are exposed to a therapeutically effective amount of
the binding protein so as to inhibit or reduce proliferation of the tumor cell. In certain
embodiments, the binding proteins inhibit tumor cell proliferation by at least 50%, 60%, 70%,
80%, 90%, 95% or 100%. '

[0093]  In certain embodiments, the binding protein is used to inhibit or reduce proliferation
of a tumor cell wherein the binding protein reduces the ability of hHGF to bind to c-Met. In
other embodiments, the binding protein is used to inhibit or reduce the proliferation of a tumor
cell even when the binding protein binds hHGF but does not substantially inhibit KHGF binding
1o ¢-Met, as shown by antibody 3B6 in Tables 5 and 6.

[0094] In addition, the binding protein can be used to inhibit, or slm& down tumor growth
or development in a mammal. In such a method, an effective amount of the binding protein is
administered to the maminal so as to inhibit or slow down tumor growth in the mammal.
Accordingly, the binding proteins can be used to treat tumors, for example, in a mammal. The
method comprises administering to the mammal a therapeutically effective amount of the
binding protein. The binding protein can be administered alone or in combination with another

pharmaceutically active molecule, so as to treat the fumor.

10095} Tt is contemplated that the binding proteins of the invention can be used in the
treatment of a variety of HGF responsive disorders, including, for example, HGF responsive
tumor cells in lung cancer, breast cancer, colon cancer, prostate cancer, ovarian cancer, head
and neck cancer, ovarian cancer, multiple myeloma, liver cancer, gastric cancer, esophageal
cancer, kidney cancer, nasopharangeal cancer, pancreatic cancer, mesothelioma, melanoma and

glioblastoma.

[0096] As used herein, “treat, “ireating” and “ireatment” refer to the treatrnent of a disease~

state in 2 marmmal, particularly in a human, and include: (z) preventing the discase-state from
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occun‘ing in a mammal, in particular, when such mammal is predisposed to the discase-state
but has not yet been diagnosed as having it; (b) inhibiting the disease-state, i.e., arresting its

development; and/or {(c) relieving the disease-state, i.e., causing regression of the disease state.

[0097] Generally, a therapeutically effective ainount of active component will be in the
range of from about 0.1 mg/kg to about 100 fng/kg,‘ optionally from about 1 mg/kg to about 100
mg/kg, optionally from about 1 mg/kg to 10 mg/kg. The amount administered will depend on
variables such as the type and extent of disease or indication to be treated, the overall health
status of the particular patient, the relative biclogical efficacy of the binding protein delivered,
the formulation of the binding protein, the presence and types of excipients in the formulation,
and the route of administration. The initial dosage administered may be increased beyond the
upper level in order to rapidly achieve the desired blood-level or tissue level, or the initial
dosage may be smaller than the optimum and the daily dosage may be progressively ihcreased
during the course of treatment depending on the particular situation. Hurman dosage can be
optimized, e.g., in a conventional Phase I dose escalation study designed to run from 0.5 mg/kg
to 20 mg/kg. Dosing frequency can varjf, depending on factors such as route of administration,
dosage amount and the disease condition being freated. Exemplary dosing frequencies are once
per day, once per week and once every two weeks. A preferred route of administration is
parenteral, e.g., intravenous infusion. Formulation of monoclonal antibody-based drugs is
within ordinary skill in the art. In some embodiments of the invention, the binding protein,
e.g., monoclonal antibody, is lyophilized and reconstituted in buffered saline at the time of
administration. |

[0098] The binding proteins may be administered either alone or in combination with other
pharmaceutically active ingredients. The other active ingredients, e.g., immunomodulators, can’
be administered together with the binding protein, or can be administered before or after the
binding protein.

[6099] Formulations containing the binding proteins for therapeutic use, typically include
the binding proteins combined with a pharmaceutically acceptable carrier. As used herein,
“pharmaceutically acceptable carrier” means buffers, carriers, and excipients, that are, within
the scope of sound medical judgment, suitable for use in contact with the tissues of human
beings and animals without excessive toxicity, irritation, allergic response, or other problem or

complication, commensurate with a reasonable benefit/risk ratio, The carrier(s) should be
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“acceptable” in the sense of being compatible with the other ingredients of the formulations and
not deleterious to the recipient. Pharmaceutically acceptable carriers, in this regard, are
intended to include any and all buffers, solvents, dispersion media, coatings, isotonic and
absorption delaying agents, and the like, compatible with pharmaceutical administration. The
use of such media and agents for pharmaceutically active substances is known in the art.

(61001 The formulations can be convenienﬂy presented in a dosage unit form and can be
prepared by any suitable method, including any of the methods well known in the pharmacy
art. A pharmaceutical composition of the invention should be formulated to be compatiblie with
its intended route of administration. Examples of routes of administration include parenteral
administration or non-parenteral administration, for example, intravenous, intradermal,
inhalation, transdermal (topical), transmucosal, and rectal administration. Useful solutions for
oral or parenteral administration can be prepared by any of the methods well known in the
pharmaceutical art, described, for example, in Remington's Pharmaceutical Sciences, 18th ed.
(Mack Publishing Company, 1990).

[0101] Formulations suitable for oral administration can be in the form of; discrete units
such as injectables, capsules, gelatin capsules, sachets, tablets, troches, or lozenges, each
containing a predetermined amount of the binding protein; a powder or granular composition; a
solution or a suspension in an aqueous liquid or non-aqueous liquid; or an oil-in-water

emulsion or a water-in-oil emulsion.

[0102] Formulations suitable for parenteral administration include, for example, the
foliowing' components: a sterile diluent such as water for injection, saline solution, fixed oils,
polyethylene glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial
agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium
bisulﬁté; chelating agents such as ethylenedjﬁuﬁnetetraaceﬁc acid; buffers such as acetates,
citrates or phosphates and agents for the adjustment of tonicity such as sodium chloride or
dextrose. pH can be adjusted with acids or bases, such as hydrochloric acid or sedium
hydroxide. The parenteral preparation can be enclosed in ampoules, disposable syringes or
multiple dose vials made of glass or plastic,

[0103) In general, compositions suitable for injectable use include aqueous solutions
(where water soluble) or dispersions and powders for the extemporaneous preparation of sterile

injectable solutions or dispersion. For intravenous administration, suitable carriers include



Db .

physiological saline, bacteriostatic water, Cremophor ELTM (BASF, Parsippany, NI) or
phosphate buffered saline (PBS). It should be stable under the conditions of manufacture and
storage and should be preserved against the contaminating action of microorganisms such as
bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for example,
water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid polyetheylene
glycol), and suitable mixtures thereof.

- [0104]  Pharmaceutical formulations preferably are sterile. Sterilization can be
accomplished, for example, by filtration through sterile filtration membranes. Where the
composition is Iyophilized, sterilization using this method can be conducted prior to or
following lyophilization and reconstitution. Once the pharmaceutical composition has been
formuiated, it can be stored, for exa.mplé, in vials as a solution, suspension, gel, emulsion,

solid, or as a dehydrated or lyophilized powder.

2) Diagnostic Applications

[0105] Whenever the binding proteins are used for diagnostic purposes, either in vitro or in
vivo, the binding proteins typically are labeled either directly or indirectly with a detectable
moiety. The detectable moiety can be any moiety which is capable of producing, either directly
or indirectly, a detectable signal. For example, the detectable moiety may be a radioisotope,
such as *Hydrogen CH), "*Carbon (**C), **Phosphorus (*?P), *Ssulfur (*S), or **Iodine (*°I); a
fluorescent 6r chemiluminescent compound, such as fluorescein isothiocyanate, rhodamine, or
Iuciferin; an enzyme, such as alkaline phosphatase, beta-galactosidase, or horseradigh
peroxidase; a spin'probe, such as a spin label; or a colored particle, for example, a latex or gold
particle. It is understood that the binding protein can be 6onjugated to the detectable moiety
using a number of approaches known in the art, for exarnple, as described in Hunter ef af.
(1962) NATURE 144: 945; David et al. (1974) BIGCHEMISTRY 13: 1014; Pain et al. (1981) J.
IMMUNOL. METH. 40: 219; and Nygren (1982) J. HISTOCHEM. AND CYTOCHEM. 30: 407. The
Iabels may be detected, e.g., visually or with the aid of a spectrophotometer or other detector,

[0106] The binding proteins can be employed in a wide range of immunoassay technigues
available in the art. Exemplary immunoassays include, for example, sandwich immunoassays,

competitive immunoassays, immunohistochemical procedures.

[0187) In a sandwich immunoassay, two antibodies that bind an analyte or antigen of

interest are used, e.g., one immobilized onto a solid support, and one free in solution and
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Iabeled with a detectable moiety.. When a sample containing the antigen is introduced into this
system, the antigen binds to both the immobilized antibody and the labeled antibody, to form a
"sandwich" immune complex on the surface of the support. The complexed protein is detected
by washing away non-bound sample components and excess labeled antibody, and measuring
the amount of labeled antibody complexed to protein on the support’s surface. Alternatively,
the antibody free in solution can be detected by a third antibody labeled with a detectable
moiety which binds the free antibody. A detailed review of immunological assay design,
theory and protocols can be found in numerous texts, including Buit, ed., (1984) PRACTICAL
IMMUNOLOGY, Marcel Dekker, New York; Harlow ef al. eds. (1988) ANTIBODIES, A
LABORATORY APPROACH, Cold Spring Harbor Laboratory; and Diamandis et al., eds. (1596)

IMMUNOASSAY, Academic Press; Boston.

[0108) It is contemplated that the labeled binding proteins are useful as in vivo imaging
- agents, whereby the binding proteins can target the imaging agents to particular tissues of
interest in the recipient. A preferred remotely detectable moiety for in vivo imaging includes
the radioactive atom Technetinm ™™ (°™Tc), a gamma ernitter with a half-life of about six
‘hours. Non-radicactive moieties also useful in in vivo imaging include nifroxide spin labels as
well as lanthanide and transition metal ions all of which induce proton relaxation in situ. In
addition to immunoimaging, the complexed radioactive moieties may be used in standard
radioimmmotherapy protocols to destroy the targeted cell. Preferred nucleotides for high dose
radioimmunotherapy include the radioactive atoms **Yitrium (°Yt), **'lodine (*'I) and

My dium (). The binding protein can be labeled with 'L, "''In and *™TC using coupling
techniques known in the imaging arts. Similarly, procedures for preparin g and administering
the imaging agent as well as capturing and processing images are well known in the imaging art
and so are not discussed in detail herein. Similarly, methods for performing antibody-based

immunotherapies are well known in the art. See, for example, U.S. Patent No. 5,534,254,

[0109} Throughout the description, where compositions are described as having, including,
or comprising specific components, it is contemplated that compositions also consist essentially
of, or consist of, the recited components. Similarly, where processes are described as having,
including, or comprising specific process steps, the processes also consist essentially of, or
consist of, the recited processing steps. Except where indicated otherwise, the order of steps or

order for performing certain actions are immaterial so long as the invention remains operable.
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Motreover, unless otherwise noted, two or more steps or actions may be conducted

stmultaneously.

EXAMPLES

- [6116] The following Examples discuss the production and characterization of a number of

anti-hHGF monoclonal antibodies.
Example 1 — Production of Anti-bHGF Monoclonal Antibodies

[6111) This Example describes the production of a mumber of anti-hHGF monoclonal
antibodies.

[6112] Immunizations, fusions, and primary screens were conducted at MBS Inc. (Portland,
ME), following the Repetitive Immunization Multiple Sites (RIMMS) protocol. Five AJ mice
and Five Balb/c mice were immunized with recombinant human HGF (R&D Systems,
Minneapolis, MN; Catalog No. 294-HGN-025). Two mice with sera displaying highest anti-
HGF activity by Enzyme Linked Immunosorbent Assay (ELISA) were chosen for subsequernt
fusion. Spleens and lymph nodes from the appropriate mice were harvested. B-cells then were
harvested and fused with an myeloma line. Fusion products were serially diluted on one or
more plates to near clonality. Supernatants from the resulting fusions were screened for their
binding to hHGF by ELISA. Supernatants identified as containing antibodies to HGF were
further characterized by in vitro functional testing as discussed in the following examples. A
panel of hybridomas was selected and the hybridomas were subcloned and expanded. The
monoclonal antibodies then were purified by affinity chromatography on Protein A/G resin

under standard conditions.
Example 2 — Sequence Analysis of anti-hHHGF Monoclonal Antibodies

[0113]  This Example describes isotype and sequence analyses of the anti-hHGEF

monoclonal antibodies produced in Example 1.

a. Determination of HGF Murine Monoclonal Antibody Isotypes

[0114] The light-chain type and heavy chain isotype of each monoclonal antibody were
determined using the IsoStrip Mouse Monoclonal Antibody Isotyping Kit in accordance the
manufacturer’s instructions (Roche Applied Science).
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[0115]  All the antibodies were determined to contain a Kappa immunoglobulin light chain
and an IgG1 immunoglobulin heavy chain.

b. Determination of Nucleotide Sequences Encoding Immunoglobulin Heavy and
Light Chain Variable Regions |

[0116] Total RNA was extracted from each monoclonal hybridoma, cell line using the
RNeasy Miniprep kit according to the manufacturer’s instructions (Qiagen Venlo, The
Netherlands). Full-length first strand ¢cDNA was generated using the BD SMART™ RACE
cDNA Amplification Kit according to the manufacturer’s instructions (Clontech) using the
oligonucleotide primers BD SMARTIL A (3’ angcagtgptatcaacgcagagtacgeggg 3”) (SEQ ID
NO. 85) and 5’-RACE CDS Primer (5 ttttttttitittttttitittttvn 3°, where v=a, g, or ¢ andn=a, g,
c, ort) (SEQ ID NO. 86) for the purpose of 5° RACE (Rapid Amplification of cDNA Ends).

[0117]  The variable regions of the Kappa and Heavy (IgG1) immunoglobulin chains were
amplified by PCR (Polymerase Chain Reaction) using the Expand High-Fidelity PCR System
(Roche Applied Science) according to the manufacturer’s instructions. Heavy chain variable
regions were amplified with the 5° oligonucelotide primer mix Universal Primer Mix A (mix of
5° ctaatacgactcactatagggeaageagtggtatcaacgeagagt 3° (SEQ IDNO. 87) and 5’
ctaatacgactcactataggge 3°(SEQ ID NO. 88)) and a 3° IgG1 Constant Re gion specific primer,
either 5’ tatgcaaggcttacaaccaca 3" (SEQ ID NO. 89) or 5’ gocagtggatagacagatgggeeteteg 3°
(SEQ ID NO. 90). Kappa chain variable regions were amplified with the'5’ oligonucleotide
primer mix Universal Primer Mix A and a 3’ Kappa Constant Region specific primer, either 5’
cteattectgttgaagetettgacaat 3’ (SEQ ID NO, 91) or 5° cgactgagpcacctocagatgtt 37 (SEQ ID NG.
92).

[0118]  Individual PCR products were fractionated by agarose gel electrophoresis and
purified using the Qiaguick Gel Purification kit according to the manufacturer’s instructions
(Qiagen). The PCR products were subsequently cloned into the pCR2.1 TOPO plasmid using
the topoisomerase based cloning kit TOPO TA Cloning® Kit (with pCR®2.1-TOPO® vector)
according to the manufacti.x_rer’s instructions (Invitrogen, Carlsbad, CA) and transformed into
DHS bacteria using standard transformation techniques. Plasmid DNA isolated from
transformed bacierial clones was sequenced using T7 (5° TAATACGACTCACTATAGGG 37)
(SEQID NO. 93), M13 Forward (5° GTAAAACGACGGCCAGT 37) (SEQ ID NO. 94), and
M13 Reverse primers (5° CAGGAAACAGCTATGACC 37%) (SEQ ID NO. 95) by Agencourt
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Bioscience using standard dideoxy DNA sequencing methods to identify the sequence of the
variable region sequences. The sequences were analyzed using Vector NTI software
(Invitrogen, Carlsbad, CA) and the IMGT/V -Quest webserver

(http://imgt.cines.fr/textes/vquest) to identify and confirm variable region sequences.

¢. Determination of Nucleotide Seguences Encoding Immunoglobulin Heavy and
Light Chain Constant Region Sequences for 1A3. 1D3, 1F3, and 2B8 Kappa and

IgG1 chains

[0119]  Full Length cDNAs for the 1A3, 1D3, and 1F3 IgG1 chains were PCR amplified
from the cDNA created above using the forward primer |

5° gggpacaagitigtacaasaaageaggetigecaceatgaactitgggcicagatigatitice 3’ (start codon underlined)
(SEQ ID NO. 96) and the reverse primer 5’ '
geggaccactitgtacaagasagetgggticaitiaccaggagagigggagage 3" (stop codon underlined) (SEQ ID
NQO. 97). Full Length cDNA for the 2B8 IgG1 chain was amplified from the cDNA created
above using the forward primer

5° ggggacaagtttg’tacaaaaaagcaggctgccaccg‘ggggatggagctatatcatcctcttt 3* (start codon underlined)
{SEQ ID NO. 98) and reverse primer '

5° ggggaccactitgtacaagaaagetgggticatitaccaggagagtgggagag 3° (stop codon underlined) (SEQ
1D NO. 99).

{0120]  Full Length cDNA for the 2B8 Kappa Chain was amplified using the forward

primer 5’ gggéacaagmgtacaaaaaagca,ggctgccaccg‘gggaﬂtcacagactctggtcttcata 3’ (start codon
underlined) (SEQ ID NO. 100) and the reverse primer

5’ pgpgaccactitgtacaagaaagetgggtetaacacteattectgigaagetc 3’ (stop codon underlined) (SEQ 1D |
NO. 101). PCR fragments were subcloned into pDONR221 (Invitrogen, Carlsbad, CA} by
Gateway BP recombination reaction (Invitrogen, Carlsbad, CA) and sequenced by Agencourt
Bioscience using standard dideoxy DNA sequéncing methods to identify the sequence of the

constant region and further confirm variable region sequences.

d. Sequence Analysis

[0121] Variable Regions (normal text) were identified using IMGT/V ~QUEST webserver
software (http://imgt.cines.fr/textes/vquest/). Signal Peptide sequences were predicted based on
identification of the in frame start codon (ATG) that was upstream of the identified Variable

Region. Signal Peptide sequences were identified and are underlined below.
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[6122] The last nucleotide of each variable region is the first base of the next codon
generated by the variable/constant region junction. This nucleotide is included in the variable
region because it is part of that exon. Amino acid sequences of the constant regions listed

‘below include the translation of this junction codon.

[6123] In order to create the complete heavy or kappa chain antibody sequences, the
variable region sequences noted below are combined with their respective constant region

sequences (the signal sequences are underlined).

(0124] (1) 1A3 Heavy Chain Varisble Region (SEQ ID NO. 1)

1 atgaactity gectcagatt pattticctt gtecttgitt taaaapptpt caaptetpaa

61 gtgcagetge fggagtctgg gggaggctia gtgeagectg gagggicoct gaaactetce
121  tgtgeageet ctgaattcac tticagtaac tattacatgt ctigggticg ccagacteca

181  gagaagaggc tgeagtgggt cgeatacatt agtectggtg gtggtageic ctactatcca
241  pccaptgtga agggiogatt caccatcice agagadaatg ccaagaacac ceigtacctg
301 caaatgagca gtetgaagtc tgaggacaca gocatgtatt actgtgeaag acaaggeggat
361  ggttactacg gggactatge tatggactac tggggicaag gaacctcagt cacegtetee
421  tcag

[0125] (2) 1A3 Kappa Light Chain Variable Region (SEQ ID NO. 3)

1 atga ¢ ceacteagpt oot ctgctgct cttacaga tgccagat
61 gacatccaga tgacicagte tecagectee ctatctglit cigtgggaga aactgtcacc
121  atcacatgic gagcaagtga gaatatitat agtaatttag catggtatca geagaaacag
181  ggaaaatete cicagetcet ggtetatget goaacaaact tageagatgg tgtgecatea
241  aggttcagtg geagtggate aggeacacag ttiteccica agatcaacag cetgeagtot

301  gaagattitg gpacttatta ctgicaacat tittggggta cicegtacac gticggageg
361  gggaccaagc tggaaataas ac

+ [0126] {3) 2B8 Heavy Chain Variable Region (SEQ ID NO. 11)

1 atppgatopa gotatatcat cofcttttis stagcaacag ctacagatpt ccactcocag
61 gteeaactge ageageetgg ggetgaactg gtgaagectg ggacticagt gaageotgico
121  tgcaagpett ctggetacac cticaccacc taciggatge actgggigaa tcagaggeet
181 ggacaaggec tigagtggat tggagagatt aatectacca acggicatac taactacaat

H 241 gagaagttca agagcaagge cacactgact gtagacaaat cotccageac agectacatg
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301 caactcagea gootgacatc tgaggactet goggictatt actgigeaag aaactatgtt
361  ggtagcatet tigactactg gggccaagge accactctca cagtetectc ag

[0127]  (4) 2B8 Kappa Light Chain Variable Region (SEQ ID NO. 13)

1 atggaatcac agactetpgt ctteatatce atactgetet tatgg toctgat:

61 aacaitgiaa tgacccaate tcccaaatee atgtocatgt cagtaggaga gaggptcace
121  tigagctgea aggecagiga gaatgtgglt tettatgtat cotggtatea acagaaacea
181  pogcagtete ctaaactget gatatacggg geatccaace ggaacactgg geteccegat
241  cgcttcacag geagtggatc tgcaacagat ticactetga ceatcageag tgtgeggact
301 gaagacctig cagattatca cigtgggeag agttacaact atcogtacac gttcggagsp
361 gggaccaggc tggaaataaa ac

[0128] (5) 2F8 Heavy Chain Variable Region (SEQ ID NC. 21)

1 ‘atggaatopa got ctt tefcttecte ctoteaptaa ctocaggtot ceactgecag

61 gtccagetga ageagtetgg agetgagotg gigaggeetg ggacttcagt gaagatgtce
121  tgcaaggett ctgpctacac cttcactace tactatatac actgggigaa tcagaggect
181  ggacagggec ttgagtggat tggaaagatt ggtectggaa giggtagtac ttactacaat
241  gagatgtica aagacaaggc cacatigact gtagacacat cctocageac agectacatg
301 cagcteagea geotgacatc tgacgactct gegptctatt tctgigeaag aaggggactg
361 gpac gtégct ttgactactg gggcc.aaggc accactcica cagtctectc ag

{0129} (6) 2F8 Kappa Light Chain Variable Region (SEQ ID NO. 23)

1 atggagacag acacaatect gotatggete ctoctactet ggggccag' g ctcoactpet
61 gacatigtge tgacccaate tecagetict tggetgigt ciclagggea gagggocace
121  atctectgea aggecageea aagtgtigat tatgatggta atagttatat caactggiac
181 caacagaaac caggacagec acccaaagte cicatctatg tigeatceaa tetagaatet
241  gggatcccag ccaggiitag igpeagtzeg teigggacag acttcaccet caacatccat
301 cctgtggagg aggaggatge tgcaacctat tactgicage asagtatiga ggatecteec
361  acgttcggtg ctgggaccaa getggagelg aaac

[0130]  (7)_3B6 Heavy Chain Varigble Region (SEQ ID NO. 31)

1 atgpaatgpc ctigtatett tetcttccte cigtcagtaa ctpaagotpt coacicecag
61 gttcagetge ageagteigg gactgaactg gtgaggecty ggtecteagt gaagatttce
121  tgcaaggett ctggotatgt aticagtage tactggatga actgggtgan geagaggeet
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181 gpacagggtc tigagipgat tggacagatt tatcctpgag atggtgatag taactacaat |
241 ggaaabttca agggtaasge cacactgact geagacaaat cetccagtac agectacatg
301  cagctcagea goctaacate tgaggactet geggictatt tetgtgoate coageteggg
361  ctacgtgaga actactitga ctacigggge caaggeacca cictcacagt ctecteag

[0131] (8) 3B6 Kappa Light Chain Variable Region (2 possible ATG start codons
(uppercase)) (SEQ ID NO. 33) '

1 ATGgacATGa pgacceetpe feagtitctt geaatctist toctetaott tecagptate
61 aaatglgaca tcaagatgac ccagicteea teticeatgt atgeatetot aggagagaga

121  gtcacaatca ctigeaagge gagtcaggac attaaaagcet atttaagetg gttccageag
181  aaaccaggga aatctcctaa gaccotgatc tatcgigtaa acagatigpt agatggggte
241  ccatcaaggt tcagiggeag tggatcigge caagatictt ctetcaccat caccageetg
301  gapaatgaag ataigpggaat ttattattgt ctécagtatg atgagtttce gitcacgttc
361 ggapgpgpea ccaagelgga aataaage

[0132] (9)_ 3011 Heavy Chain Variable Region (SEQ ID NQ. 41)
1 atggetgtec cggtgetptt cotetgecty pitocatite caapctotet cotpteecag

61 gtacagctga aggagteagg acctggectg gtggegeect cacagagcect gtecatcact

121 tgeactgtet ctgggttitc aftanccage tatagtttac actggpticg cocagecicca
181 gganagggtc tggaatggct gpgagiaata tgggctgotp gaaacacaaa ftataatteg
241 tetcteatgt ccagactgac catcaggaaa gacaactoca agageceaagt titctiaaaga

- 301 atgaacagtc tgcaaactga tgacacagee atgtactact gtgeeagaga gaggtitget
361 tactggggce aagggactet ggtcactgte tetgeag

(0133} {10) 3D1! Kappa Light Chain Variable Region (SEQ ID NO. 43)

1 atggatittc aagtocagat tttcagetic ctgctaatea gtgcctcagt caaaatatce
61 agagpacaaa tiglictcac ceagtcteea geaateatgt cigeatatec aggggagaag

121 gtcaccatga cotgeagtge cageteaagt gtaagttaca tgeactggta ccageagaag
181  tcaggcacct cocccaanag atggatitat gacacateca aactggetic tggagtoect

241  pgetegetica giggeagigg gictggpace tottactece teacaatcag tagtatpgag
301  petgaagatg ctgecactta tactgecag cagtggagta gtaacccact cacgticggt
361  getgggacea agetggaget gaaac
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[6134] (11} 1D3 Heavy Chain Variable Region (SEQ ID NO. 51)

61

121
181
241
301
361
421

atgaactity poctcagatt pattttcott gtoctiotit taaaaggtot paspigizaa
gtgcagetgp tggagtetgg gggaggctta gtgcagcectg gagggtcecet gaaacictee
tgtgcagect ctggatteac ttteagtgac tattacatgt cttgggticg ccagactcca

pagaagagge tggagtgggt cgeatacatt agtagtggte gtggtageac ctactatcca
gacagtgtga agggtegatt caccatetec cgagacaatg ccaagaacac cctgtacctg

canatgagea gictgaagtc tgaggacaca gecatatatt actgtgtgag acaagggpat
gettattacg gggactatge tatggactac tggggicaag gaaccteagt categtetee

tcag

[0135]  (12) 1D3 Kappa Light Chain Variable Region (SEQ ID NO. 53)

61

121
181
241
301
361

[0136]

1
61
121
181
241
301
361
421

atgagtptee ccactcagpt cetgoopite cigctoctg c_ttacaa totcagaty
gacatccaga tgactcagtc tecagootes clatctgtat ctgtgggaga aactgtcace
étcacatgtc gaacaagtga gaatatttac agtaatiiag cgtggtatca geagaaatag
gganaateto cteagetect aatetatget geaacaaact tagcagatgg tgtgecaica
aggticagtg gecagtggate aggoacacag tittccetca ggatcaacag cetgeagict

gaagatttig ggapotatta ctgtcaacat titiggggea ctecgtacac gitcggagge
gegaccaaac iggaaataaa ac

(13)_1F3 Heavy Chain Variable Region (SEQ ID NO. 61)

atgaactite ggcetcagatt gattticott gtcotigitt taaaagpipt gaagtgtgag‘
gtgcagetgg tggagtetgg gggagectia gtgeagicty gagggticect gaaactcice
tgtgcggect ctggaticac ittcagtaac tattteatgt ctigg gtteg ccagacteea |
gagaagagec tggagtgggt cgeatatatt aglagtggig gtgptageac clactatcca |
gacagtgtgé aggptegatt caccatctet agagacaatg ccaagaacac cctgtacetg
caaatgagea gictgaagtc tgaggacaca gocatgtatt actgigiaag acaaggggat
gettactacg gggactatge tatggactac tggggicaag gaacctcagt cacegtetec
tcag

[0137]  (14) 1F3 Kappa Light Chain Variable Region (SEQ ID NO. 63)

61
121

gacatccaga tgactcagic tecagectce ctatctgtat ctgtgggaga aacigicace

atcacatgic gagcaagtga gaatatttac agtaattiag catggtatca geagaaacag
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181  ggaanatetc cteagetect ggtotatgat geaacacact taccagatgg tgtgccatea
241  aggticagtg geagiggatc aggcacacag ttitccotea agatcaacag cetgeagtot

301 pgaagattitg ggagttatta ctgtcaacat tittgggpta ctecgtacac gittggagee
361  gggaccagac tggaaattaa ac

[0138]  (15) 3A12 Heavy Chain Variable Region (SEQ ID NO. 71)

1 atpascttts gectcagatt gattitcctt gtectigitt tanaapatat paagtptgaa

61 gtgcagetgg tggagictgg gpgaggetta gigeagectg gagggtoect gaaaateice
121  tgigcagect ctggaitiac titcagtaac tatticatgt ctigggticg ceagacicca

181  gpagaagaggc tggagtgagt cgoatacatt agtagteetg gtggtageac ctactatcca
241 éa;:agtgtga agggicgatt caccatetce agagacaatg ccaagaacac cotgtacotg
301 caaatgaaca gictgaagic tgaggacaca gecatgtatt actgtgtaag acaaggagat
361 ggttactatg gggactatge tatggactac tggggicang gaaccteagt caccgteice
421 teag )

16139 (16) 3A12 Kappa Light Chain Variable Region (SEQ ID NO. 73)

i atgagtetec ceactcagat cotpppptt ctoctpotet gocttacaga teccagatat
61 gacatccaga tgacteagic gecagectee ctatotglat cigtgggaga aactgicacc

121 atcacatgtc gagcaagiga gaatatttaé attaatitag catggtatca gcagaaacag
181  ggaaaatete cteagetcet ggieeatget geaacaaagt tageagatgg tgigccatea
241 aggticagig geagtggate aggeacacag taticeotea agatcaacag cetgoagtot

301  gaagautitg ggagttatia cigicaacat tiitggggta ctocgiacac gicggages
361  ggeaccaaac tagaaatasa ac

[0140]  (17) Reference Mouse 1gG1 Heavy Chain Constant Region (J00453) (SEQ ID NO.
81)

1 ccaaaacgac acccecatet gictatccac tggeecetgg atetgeigee caaactaact

61 ceatggtgac cetgggatge ctggteaagg gotatttece tgagccagtg acagtgacct
121  ggaacictgg atcoctghee ageggtgtge acaccttcce agetgtectg gagtotgace
181  totacactct gageagetca gtgactgtee cotecagece tcggeocage gagacegica
241  cctgeaacgt tgoccacceg gecageagea coaaggtgga caagaaaatt gtgeceagge
301  attgiggtig taagecitge atatgtacag tcccagaagt atcatetgie ttcatottoce

161  ccccaaagec caaggatgtg cteaccatta cietgactee taaggteacg tgtgttgteg
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421  tagacatcag caaggatgat cocgaggice agticagctg gittetagat gatgiggagg
481  tgeacacage tcagacgcaa cocoogggagg ageagiicaa cageacittc cgeteagica

541  gtgaacticc catcatgeac caggactgge teaatggeas ggagticaaa tgeagggica
601  acagtgcage titcectgec cocatcgaga aaaccatcic caaaaccaaa ggeagaccga
661  aggctecaca ggtgtacace attccaccte ccaaggagea gatggecaag gataaagtea
721  gtetgacctg catgataaca gactictice ctgaagacat tactgtpgag tggeagigga
781  atgggeagec ageggagaac tacaagaaca ctcageccat catgaacacg aatggetott
841 acticgtcta cagcaagete aatgigcaga agagcaaétg ggagpcagpa aatactitca
901  cctgctotgt gttacatgag ggectgeaca accaccatac tgagaagage ctcteceact
961  ctcctggtaa atga - '

[0141] (18) Mouse IgG1 Heavy Chain Constant Region Determined for 1A3. 1D3. 1F3,
and ?B8 (derived from AJ strain mice) (SEQ ID NO. 82) ’

1 ceaaaacgac acocccatet gictatccac tggecootgg atctgetgee casactaact
61 coatggtgac cctgggatge ctggteaagg getatttece tgagecagig acagtgacct
121  ggaactctgg atcectgice ageggtgtge acaccttcce agetgtectg cagtetgace
181  tctacactct gagcagetca gigactgtce cetccageac ctggeccage gagacagica
241 cotgeaacgt tgoccacceg gocageagea ccaaggigga caagaaaatt gtgeecaggg
301  attgtegttg taagectige atatgtacag toccagaagt atcatetgte ttcatcttce

361 ccccaaagee caaggatgie cteaccatta cictgactee taaggicacy tgtgtigtsg
421  iagacatcag caaggatgat ccegaggtce agttcégctg gtitgtagat gatgtggagg
481  tgcacacage tcagacgcaa CCCCEREags agcagttcaa cagcacttic cgetcagica
541  gtgaacttcc catcaigeac caggactgge tcaatggoaa ggagitcaaa tgeagggtea
601 acagtgcagc ttteectgeo cccatcgaga aaaccatcic caagaccaaa ggoagaccga
661  aggctccaca ggigtacacc attccacctc ccaaggagea gatggecaag gataaagtca
721  gtetgacetg catgataaca gactictice cigaagacat tactgtggag tggeagigga
781  atgggcagec ageggagaac tacaagaaca ctcageceat catggacaca gatggceictt
841 acttcgicta cageaagcetc aatgigcaga agagcaactg ggaggcagga aatacttica
901 cetgetotgt gitacatgag pgoctgeaca accaccatac tgagaagage cictcoccact
961 ctcctggtaa atga
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[0142]  (19) Reference Mouse Kappa Light Chain Constant Region (V00807) and Mouse

Kappa Light Chain Constant Region Determined for 1D3, 1F3, and 2B8 (derived from AJ
strain mice) (SEQ ID NO. 83)

1 gggotgatge tgeaccaact gtatceatct teceaccate cagtgageag ttaacatctg

i 61 gaggigeete agtegipgige ticttgaaca actictacee caaagacate aatgteaagt
121  gpaagattga tggeagtgaa cgacaaaatg gcgtcctgéa cagtiggact gatcaggaca
181  geanagacag cacctacage atgageagea cecteacgtt gaccaaggac gagtatgaac
241 gacataacag ctataccigt gaggecactc acaagacate aacttcacee attgtcaaga
301  gcttcaacag gaétgagtgt tag

I {0143]  (20) Mouse Kappa Light Chain Constant Region Determined for 1A3 containing

one altered nuclectide compared to 1D3. 1F3, and 2B8 ( underlined) (SEQ ID NO. 8§4)

1 gggctgatge tgcaccaact gtatccatet icccaccate cagtgageag ttaacatetg

61 gaggtgoete agtegtgige ttcttgaaca actictacce caaagacate aatgicaagt
121  gpaagattga tggeagigaa cgacaaaatg gegtoctgaa cagtiggact gatcaggaca
181  gcaaagacag cacctacage atgageagea cecteatgtt gaccaagpac gagtatgaaé
241 gécataacag ctatacetgt gaggecacte acaagacate aacttcacce attgtcaaga
301  geticaacag gaatgagtgt tag

[6144] Each of the amino acid sequences defining the immunoglobulin heavy chain
variable regions for the antibodies produced in Example 1 are set forth in Figure 2. Each of the
sequences are aligned with one another and the sequences defining the signal peptide, CDR,;,
CDR; and CDR; are identified by boxes. Figure 3 shows an alignment of the separate CDR,,
CDR; and CDR; sequences for each of the antibodies.

[0145] Each of the amino acid sequences defining the immunoglobulin light chain variable
regions for each of the antibodies produced in Example 1 are set forth in Figure 4. Bach of the
sequences are aligned with one ancther and the sequences defining the signal peptide, CDR;,
‘CDRZ and CDR; are identified by boxes. Figure 5 shows an alignment of the separate CDR,,
CDR; and CDR3 sequences for each of the antibodies.

[6146] For convenience, Table 1 provides a concordance chart showing the correspondence
between the antibody sequences discussed in this Example with those presented in the

Sequence Listing.



E avy Chain Variable Region 1A3 —nucleic acid _

1

2 Heavy Chain Variable Region 1A3 — protein

3 ' Light (kappa) Chain Variable Region 1A3 — nucleic acid
4 Light (kappa) Chain Variable Repion 1A3 — protein

5 Heavy Chain COR, 1A3

6 Heavy Chain CDR; 1A3

7 Heavy Chain CDRj 1A3

8 Light (kappa) Chain CDR; 1A3

9 Light (kappa) Chain CDR, 1A3

10 Light (kappa) Chain CDR; 1A3

11 Heavy Chain Variable Region 2B8 — nucleic acid

12 Heavy Chain Variable Region 2B8 — protein

13 Light (kappa) Chain Variable Region 2B8 — nucleic acid
14 ‘Light (kappa) Chain Variable Region 2B8 — protein

15 Heavy Chain CDR, 2B8

16 Heavy Chain CDR; 2B8

17 Heavy Chain CDR, 2B8

18 Light (kappa) Chain CDR, 2B8

19 Light (kappa) Chain CDR, 2B8

20 Light (kappa) Chain CDR, 2B8

21 Heavy Chain Variable Region 2F8 — nucleic acid

22 Heavy Chain Variable Region ZF8 — protein

23 Light (kappa) Chain Variabie Region 2F8 — nucleic acid
24 Light (kappa) Chain Variable Region 2F8 — protein

25 Heavy Chain CDR, 2F8

26 Heavy Chain CDR; 2F3

27 Heavy Chain CDRj 2F8

28 Light (kappa) Chain CDR, 2F8

29 Light (kappa) Chain CDR; 2F8

30 Light (kappa) Chain CDR; 2F8

31 Heavy Chain Variable Region 3B6 — nucleic acid

32 Heavy Chain Variable Region 3B6 — protein

33 Light (kappa) Chain Variable Region 3B6 — nucieic acid
34 Light (kappa) Chain Variable Region 3B6 — protein

35 Heavy Chain CDR, 3Bé

36 Heavy Chain CDR; 3Bé

37 Heavy Chain CDR; 3Bé

38 Light (kappa) Chain CDR, 3B6

39 Light (kappa) Chain CDR, 3B6

40 Light (kappa) Chain CDR; 3B6

41 Heavy Chain Variable Region 3D11 — nucleic acid

42 Heavy Chain Variable Region 3D1] — protein

43 Light (kappa) Chain Variable Region 3D 11 — nucleic acid
44 Light (kappa) Chain Variable Region 3D11 — protein

435 Heavy Chain CDR, 3Di1

46 Heavy Chain CDR; 3D11

47 Heavy Chain CDR; 3D11




48 ight (kappa) Chain CDR, 3D11

49 Light {kappa) Chain CDR, 3D11

50 Light {kappa) Chain CDR; 3D11
51 Heavy Chain Variable Region 1D3 — nucleic acid

52 Heavy Chain Variable Region 1D3 — protein

53 Light {kappa) Chain Variable Region 1D3 — nucleic acid
54 Light (kappa) Chain Variable Region 1D3 ~ protein
55 Heavy Chain CDR; 1D3

56 Heavy Chain CDR, 1D3

57 Heavy Chain CDR; 1D3

58 Light (kappa) Chain CDR,; 1D3

59 Light (kappa) Chain CDR, 1D3

60 Light (kappa) Chain CDR; 1D3

61 Heavy Chain Variable Region 1F3 — nucleic acid

62 Heavy Chain Variable Region 1F3 ~ profein

63 Light (kappa) Chain Variable Region 1F3 — nucleic acid
64 Light (kappa) Chain Variable Region 1F3 — protein’ -
65 Heavy Chain CDR, 1F3

66 Heavy Chain CDR,; 1F3

67 Heavy Chain CDR;y 1F3

68 Light (kappa) Chain CDR, 1F3

69 Light (kappa) Chain CDR, 1F3

70 Light (kappa) Chain CDR3 1F3

71 Heavy Chain Variable Region 3A 12 ~ nucleic acid

72 Heavy Chain Variable Region 3A12 ~ protein

73 Light (kappa) Chain Variable Region 3A12 — nucleic acid
74 Light (kappa) Chain Variable Region 3A12 - protein
75 Heavy Chain CDR, 3A12

76 Heavy Chain CDR; 3A12

77 Heavy Chain CDR; 3A12

78 Light (kappa) Chain CDR, 3A12

79 Light (kappa) Chain CDR; 3A12

80 ‘Light (kappa) Chain CDR; 3A12

[G147] Also, for convenience, the following sequences represent the actual or contemplated
full length heavy and light chain sequences (i.e., containing both the variable and constant
region sequences) for each of the antibodies described in this Example. It is noted that the
constant regions of the murine antibodies 2F8, 3A12, 386, and 3D11 were not sequenced but
are presumed to have the same constant region sequences as the 1D3, 1F3, and 2B8 antibodies,
which were sequenced, as they were all derived from AJ strain mice. It is appreciated,
however, that the variable region sequences described herein can be ligated to each of a number
of other constant region sequences known to those skilled in the art to produce active full
length immunoglobulin heavy and light chains.
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[0148]
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1A3 Hea

Chain Variable Region and IeG1 Constant Region si

(SEQ ID NO. 122)

1 atgaactttg ggctecagatt

61
121
181
241
301
361
421
481
541
601
661
721
781
841
‘901
961
1021
1081
1143
1201
1261
1321
1381

[6149]

gabttttecett

goeockitgbtt

(1) Nucleic Acid Seguence Encoding the Full Length 1A3 Heavy Chain Sequence

al sequence underlined

taaaaggtgt gaagtgtgaa

gtgragetgg
tgtgcagoct
gagaagagge
gocagtgtga
caaatgagca
ggttactacg
tecageocanaa
aacteocatgy
acctggaact
gacctoetaca
gteacctgea
agggattgtg
ttaeccococaa
gtggtagaca
gaggtgoaca
gtcagtgaac
gteaacagtyg
cogaagygete
gteagtctga
tggaatggge
cottactioyg
tteacctget
cactcotectg

tggagtctgy
ctgaattcac
tgcagtgggt
agggtcegattic
gtetgaagto
gggactatgc
cgacacccec
tgaccctgyyg
ctggatocect
ctetgageayg
acgttgoooa
gttgtaagece
agoccaagga
tcagoaagga
cagetcagac
ttcccatcat
cagecttteoe
cacaggtgta
cctgeatgat
agccagogga
tetacageaa
ctgtgttaca
grtaaatga.

gggaggetta
tttcagtaac

cgeatacatt
cacecatctee
tgaggacaca
tatggactac
atctgtotat
atgectggte
gtocagoeggt
ctcagtgact
coeggeoage
ttgeatatgt
tgtgctoaca
tgatceoyag
geaaccceygy
gcaccaggac
tgecoccate
cacoatitcca
aacagacthtc
gaactacaay
geteaatgty
tgagggecty

gtgeagectg
tattacatgt
agtectggty
agagacaaty
gocatgtatt
tggggtcaag
coactggece
aagggetatt
gtgeacaccet
gteccctoca
agraccaagy
acagteceag
attactctga
gtccagttca
gaggageagt
tggectcaatg
gagaaaacga
cotoccasgy
ttocctgaay
aacactcage
cagaagagca
cacaaccace

gagggbeoet
cttgggttcyg
gbtggtagete
ccaagascac
actgtgeaag
gaaccteagt
ctggatctge
teoatgaged
teccagotgt
geacctggoc
tggacaagaa
aagtatcate
ctectaaggt
getgotitgt
Toaacagoad
geaaggaghbt
tctocaaaac
ageagatgge
acactactgt
ceatcatgga
actgggagdgc
atactgagaa

gaaactcteo
coagactoeca
ckactatecca
cctgtaccty
acaaggggat
caccgtcotec
tgcccaaact
agtgacagtg
cetgoagtcet
cagogagace
aattgtgeec
tgtetteate
cacgtgtatt
agatgatgtyg
tttcocgetea
caaatgcagyg
caaaggcaga
caaggataaa
ggagtggcag
cacagatgge
aggaaatact
gagecteotee

(2) Protein Seguehce Defining the Full Length 1A3 Heavy Chain Sequence (1A3

Heavv Chain Variable Region and IgG1 Constant Region) (without signal sequence) (SEQ ID

NO. 123)

1
61
121
181
241
301
3161
421

[0150]
1A3 Ka
124)

61
123
181
241
301

evglvesgyy
pasvkgriti
ssakttppsv
sdlytisssv
ifpplkpkdvl
svselpimhg
kvesltomitd
tfccaviheg

atgagtatgc

lvgpggslkl
srdnakntly
vplapgsaag
tvpsstwpse
titlepkvoe
dwlngkefke
£fpeditvew
lhnhhteksl

ccactecaggt

scaaseftis
lgms=slkaed
tnsmvitlgel
tvtenvahpa
vyvdiskddp
rwnsaafpap

gwnggpaeny
shapgk

cctgoggbty

nyymswvrght
tanyycargg
vkgyipepvt
gstkvdkleiv
evgfswivdd
iektisktkg
kntgpimdtd

ctgetgotgt

pekrlgqwvay
dgyygdyamd
vbvnsgsles
prdocgckpei
vevihtagtgp
rpkapgvyti
gsyfvyskln

ggettacaga

ispgggssyy
ywgggteviy
gvhtfpavlag
ctvpevssvi
reeqifnstfr
pppkegmakd
vgksnweagn

(3) Nucleic Acid Sequence Encoding the Full Length 1A3 Light Chain Sequence

a Variable Region and Constant Region) (signal sequence underlined) (SEQ ID NO.

tgccagatgt

gacatccaga
atcacatgte
ggaazatote
aggttcagtg
gaagatttig

tgactcagta
gagcaagtga
gtcagectect
gcagtggatc
ggacttatta

toccagectee
gaatatttat
ggtatatyget
aggcacacay
ctgtcaacat

ctatctgttt
agtaatttag
geaacaaact
ttttccoctoa
ctetggggta

ctgtgggaga
catagtatca
tageagataqg
agatcaacayg
ctecgtacac

aactgtcacc
geagaaacay
tgtygccatea
cctgoeagtet
gtteggagygs
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361
421
481
541
601
661

[0151}

gggaccaags
tecagtgage
cocaaagaca
aacagttgga
ttgaccaagyg
tcaacttcac

tggaaataaa
agttaacate
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

-39-

acgggebgat
tggaggtgoee
gtggaagatt
cageaaagac
acgacataac
gagetbcaac

gebgoacoaa
tcagtegtgt
gatggcagty
agocacctaca
agctatacct
aggaatgagt

ctgtatccat
gcttettgaa
aacgacaaaa
geatgagcag
gtgaggeeac
gttag

chicocacoa
caacttetac
tggogtectg
caccctecaty
tcacaagaca

(4) Protein Sequence Defining the Full Length 1A3 Light Chain Sequence (1A3

Kappa Variable Region and Constant Region) (without signal sequence) (SEQ ID NO. 125)

1 digmtgspas lsvsvgetvt itcraseniy snlawygakg gkespgllvya atnladgvps
61 rfsgsgsgtq felkinslgs edfgtyycgh fwgtpytfgg gtkleikrad aaptvsifpp
121 sseqltsgga svvcflnnfy pkdinvkwki dgsergngvl nswidgdskd stysmsstlm
181 ltkdeyerhn sytceathkt stspivksin mnec '

[0152]

(5} _Nucleic .Acid Sequence Encoding the Full Length 2B8 Heavy Chain Sequence

(?B8 Heavy Chain Variable Region and TeG1 Constant Region) (signal sequence underlined)
(SEQ ID NO. 126)

1

61
121
181
243
301
361
42L
481
5471
601
66l
CT2E
781
841
20%L
96l
1021
1081
1141
1201
1261
1321
1381

[6153]

atgggatgga

gotatatcat

cetochbtttty

gragcaacag

ctacagatgt

geacteooccayg

gtocaactge
tgcaagyctt
ggacaaggoo
gagaagitca
caactcagea
ggtageatet
acacccoocat
accctoggat
ggatccetgt
ctgagcagct
gttgcoecace
tgtaagcctt
cccaaggaty
agcaaggatg
gotecagacge
ccecatcatge
gectbtecctg
caggtgtaca
tgcatgataa
ccagocggaga
tacagcaage
gtogttacatyg
aaatga

agcageetgy
ctoggetacag
ttgagtagat
Agagcaagac
geotgacate
ttgactactyg
ctgtoctatcee
goctggteaa
ccageggbat
cagtgactgt
cggocagoeayg
geatatgtac
tgotecaccat
ateccgagygt
aaceoogyga
accaggacty
ccoocatoga
cocattecace
cagacttett
actacaagaa
teaatgtgea
agggcetbgea

goctgaacty
cttcocacecace
tggagagatt
cacactgact
tgaggactet
gggccaagge
actggeecet
gggetattte
gcacacctte
agcctacaga
caccaaggtyg
agtoccagaa
tactctgact
ccagttcage
ggagcagtte
gctcaatgge
gaaaaccate
toccaaggag
cectgaagac
cactcagoco
gaagagoaac
caaqcaccat

gtgaageety
tactggatge
aatcctacca
gtagacaaat
goggtaetatt
accactctcea
ggatctgoty
agrgageocag
ccagetgtcee
acctggccca
gacaagasaa
gtatcatetg
cctaaggtca
tggtttgtag
aacagcacth
aaggagttca
tecaaaacca
cagatggeca
attactaotgy
atcatggaca
tgggaggcayg
actgagaaga

ggacttoagt
actgogtgaa
acggtcatac
cchocagoac
actgtgcaag
cagtctecte
cccaaactaa
tgacagtgac
tgcagtotga
gogagacegt
ttgtgeocoecag
tetteatett
cgtgtgttgt
atgatgtgga
teogoeteagt
aatgecagggt
aaggoagacae
aggataaagt
agtggcagty
cagatyggotc
gaaaktacttt
gectotoeoca

gaagctgtoe
tcagaggoct
taactacaat
agoctacatg
aazactatgtt
agecaaaacy.-
cteccatgghg
ctggaactct
cctetacact
cacctgeoaac
ggattgtggt
coooccaany
ggtagacakte
ggtgcacaca
cagtgaactt
caacagtgea
gaaggcteoa
cagtotgacc
gaatgggcag
ttacttegtc
cacctgetet
cteotoctgat

(6) Protein Sequence Defining the Full Length 2B8 Heavy Chain Sequence (2B8

Heavy Chain Variable Region and 1gG1 Constant Region) (without signal sequence) (SEQID

NO. 127)

&l
121
181
241

gvglgupgae
nekfkskatl
tippsvypla
tlsssvivps
kpkdvltitl

lvkpgtevkl sckasgytft tywmhwvngr pagglewige
tvdkssstay mglesitsed savyycamy vgsifdywgg
pgsaagtansm vilgelvkgy fpepvtvtwn sgslssgvbt
stwpsetvte nvahpasstk vdkikivprde gokpolictvp

tpkvitovvvd iskddpevgf swivddvevh tagtgpreeq

inptnghtoy
gttlitvssak
fpavlgsdly
evssviifpp
fnstfrsvse



301 lpimhgdwin gkefkcrvns
361 tomitdffpe ditvewgwng
421 sviheglhnh htekslishsp gk

- 40 -

aafpapiekt isktkgrpka pavytipppk egmakdkvsl
gpaenykntg pimdtdgsyf vysklnvgks nweagntfte

[0154] (7) Nucleic Acid Sequence Encoding the Full Length 2B8 Light Chain Sequence
(2B8 Kappa Variable Region and Constant Region) (signal sequence underlined) (SEQ ID NO.

128)

1 atggaateac agactetggt ctitcatatce

61
121
181
241
301
361
421
481
541
601
661

[0155]

atactgétct

ggttatatay

tgcbgatggg

sacattgtaa
ttgagetgea
gegeagtoto
cgottcacay
gaagacottyg
gggaccagge
tecagtgage
cocaaagaca
aacagttgga
ctgaccaagy
tcaacttcad

tgacccaate
aggccagtga
ctaaactget
geagtagate
cagattatca
tggasataaa
agttaacate
tcaatgtcaa
ctgatcagga
acgaghtatga
coabtgteaa

tocccaaatoe
gaatgtgatt
gatatacggg
tgcaacagat
ctgtgggeag
acgggctgat
tggaggtgce
gtggaagatt
cagcaaagac
acygacataac
gagoticaac

atgtoccatgt
cettatgtat
geabccaacc
ttcactotga
agttacaact
getgeaccaa
tecagtegtgt
gatggcagtg
agcacctaca
agcetatacct
aggaatgagt

cagtaggaga
cctggtatea
ggaacactgg
coatoageay
atocgtacae
ctgtatcecat
gottetitgaa
aacgacasan
geatgageag
gtgaggocac
gttag

gagggtcacc
acagaaacca
ggtococoogat
tgtgoggget
gtteggaggy
ctitcocacea
caactteotac
tggegtocty
cacoctoacyg
toacaagadca

(8)_Protein Sequence Defining the Full Length 2B8 Light Chain Sequence (2B8

Kappa Variable Region and Constant Region) (without signal sequence) (SEQ ID NO. 129)

1 nivmbgspks msmsvgervt lsckasenvv syvswyggkp agspklliyg asnrntgvpd
61 rftgsgsatd ftltissvra edladyhcgg synypytfgg gtrleikrad aaptvsiipp
121 ssegitsgga svveElnnfy pkdinviwki dgsergngvl nswtdgdskd stysmsstlt
181 ltkdeyerhn sytceathkt stspivksin rnec

[0156]

{9) Nucleic Acid Sequence Encoding the Full Length 2F8 Heavy Chain Sequence

(2F8 Heavy Chain Variable Repion and IgGl Constant Repion) (signal sequence underlined)
(SEQ ID NO. 130) '

1

61
121
isl
241
301
361
421
481
551
601
661
721
781
841
201
261
1021
iosl
114%

atggaatygga

gotgggtcoto

totettocte

ctoagteaghaa

ctgcaggtgt

ccactgccay

gtoccagctyga
tgeaaggett
ggacaggges
gagatgtteoa
cagctecagea
ggacgtggct
acacccceat
accctgyggat
ggatccetgt
ctgagecaget
gttgoceacc
tgtaagcoot
ccaaaggaty
agcaaggaty
gebcagacge
acncataeatge
gottibooctg
caggtgtaca
tgoatgatas

agcagtctgy
ctggcetacac
ttgagtggat
aagacaagge
goctgacatc
ttgactactg
ctgtctatec
goctggtcaa
ccageggtgt
cagtgactgt
cggCcageayg
gecatatgtac
tgctcaccat
atccoegaggt
aaceceggga
acoaggacty
cocecatcga
ccattceace
cagacttott

agotgagoetg
ctteactaee
tggaaagatt
cacattgact
tgacgactcet
gggocaagyge
actggeccch
gaggotattte
gcacacctto
ccectocage
caccaaggty
agtcocagaa
tactctgact
ccagttcage
ggagcagtte
gotoaatgga
gaaaaccata
toccaaggag
cectgaagac

gtgaggceetyg
tactatatac
ggtoctggaa
gtagacacat
gegghbotatt
accactcetea
ggatctgety
cotgagoecay
ccagetgtee
acctggeeca
gacaagaaaa
gtatecatctg
cctaaggtca
tggtttgtag
aacagecactt
aaggagttca
toccaaaacoa
cagatggcca
attactgtgg

ggacttcagt
actygggtgaa
gtggtagtac
cctocageac
tetgtgeaag
cagtctecte
cocaaactas
tgacagtgac
tgcagtctga
gogagaccgh
ttgtgcocay
tottcatett
cgtgtgtigt
atgatgtgga
teegebcagt
aatgcagggt
aaggcagace
aggataaagt
agtggoagtyg

gaagatgtcc
teagaggect
ttactacaat
agectacatg
aaggggacty
agccaaaacy
ctccatggty
ctggaactet
cctotacact
cacctgeaad
ggattgtggt
coocccaaayg
ggtagacate
ggtgcacaca
cagbgaactt
caacagtgea
gaaggctccea
cagbctgace
gaatgggeayg



e

wdl -

1201 cecagoggada actacaagaa cactoageec atcatggaca cagatggete ttacttogtc
1261 tacageaagce tcaatgibgea gaagageaace tgggaggeag gazaatacttt cacctgetct
1321 gtgttacatg agggectgea caacecaccat actgagaaga goctctceca ctetoctggh

13831

[0157]

aaatgs

10} Protein Sequence Defining the Full L.en

2F8 Hea

Chain Sequence {2F8

Heavy Chain Varjable Region and IgG1 Constant Region) (without signal sequence) (SEQ ID

NO. 131)

1
61
121
l8l
241
301
381
421

[0158]

gvglkgsgae
nemfkdkatl
ttppsvypla
tlsssvivps
kpkdvititl
lpimhgdwln
temitdffpe
sviheglhnh

lvrpgtavkm
tvdtssstay
pgsaagtnsm
stwpsetvte
tpkvtovvvd
gkelfkcrvns
ditvewgwng
htekslahep

sckasgytit
mglssltedd
vilgelvkgy
nvahpasstk
iskddpevgE
aafpapiekt

tyyihwvngr
savyfcarrg
Epepvtvtwn

vdkkivprde

swivddvevh
isktkgrpka

gpaenykntg pimdtdgsyf

gk

pggglewigk
lgrgfdywgq
sgslssgvht
gekpelctvp
tagtgpreed

pogvytipopk

vysklnvgks

igpgsgstyy
gttltvssak
fpavigsdly
evasviifpp
fnstfravee
egmakdkvsl
nweagntfte

(11} Nucleic Acid Sequence Encoding the Full Tenpth 2F8 Light Chain Sequence

(2F8§ Kappa Variable Region and Constant Region) (signal sequence underlined) (SEQ ID NO.

132)

1
&L
121
igli
241
301
361
421
481
541
501
661

[0159]

Kanpa Variable Region and Constant Region} (without si

kR
&1
123
il

[0160]

atggagacag

acacaatccet

gctatgggty

ctgebgetcth

gggtibccagy

ctocactggt

gacattgtgo
atcteoetgea
cancagaaac
gggataeccag
cctgtggagy
acgtteggtg
atctteccac
aacaacttct
aatggegtoe
ageacectca
actcacaaga

divitgspas
giparisgsyg
ifppuseqglt
stltltkdey

tgacccaate
aggogcagoca
caggacages
ceaggtitag
aggaggatygc
ctgggaccasa
catccaghtga
aceccaaaga
tgaacagttyg
cgttgaccaa
catcaactte

tcecagottet
aagtgttgat
acccaaagte
tggcagtggy
tgcaacctat
getggagetg
geagtitaaca
catcaatgte
gactgatcag
ggacgagtat
acccattgte

tecggctgtgt
tatgatggta
ctecatetatg
totgggacay
tactgtcago
aaacgggety
tetggaggty
aagtggaaga
gacagoaaayg
gaacgacata
aagagcttca

ctctagggea
atagttatat
tigeatccaa
actteacuct
aaagtattga
atgetgoace
ccteagtegt
ttgatggcag
acageaccta
acagotatag
acaggaatga

gagggocoacc
caactggtac
tctagaatcot
caacatcooat
ggatcectoce
aactgtatcc
gtgettotty
tgaacgacasa
cagcatgage
ctgtgaggee
gtgttag

(12) Protein Seguence Defining the Full Length 2F8 L_ight Chain. Sequence (2F8
al sequence) (SEQ ID NO. 133)

lavslggrat isckasgsvd ydgnsyinwy ggkpgappkv liyvasnles
sgtdftlnih pveeedaaty ycggsiedpp tfgagtklel kradaaptvs
sggasvvefl nnfypkdinv kwkidgseryg ngvlnswtdg dskdstysms
erhnsytceea thktstspiv ksinrnec

{13) Nucleic Acid Sequence Encoding the Full Length 386 Heavy Chain Sequence

(3B6 Heavy Chain Variable Region and IgG1 Constant Region) (signal sequence underlined)
(SEQ ID NO. 134)

1 atggaatgge

eL
121
181

attgtatctt tctottcote ctgtcoagtas

ctgaaggtgt ceackoeooad

gttecagoctge
tgcaaggett
ggacagggte

agoagtotgy ggctgaactg gtgaggoectg
ctggoetatgt attcagtage tactggatgs
ttgagtggat tggacagatt tatcctggag

ggtocteagt
actgggtgaa
atggtgatag

gaagatitcc
gcagaggect
taactacaat



241
301
361
421
481
541
602
661
721
781
841
a0l
961
1a2l
1081
1141
1201
1261
1321
1381

[0161]

ggaaacttea
cageteagea
ctacgtgaga
aasacgacac
atggtgacco
aactctggat
tacactectga
tgcaacgttyg
tgtggttgta
Coaaagoeca
gacatcagea
cacacagete
gaacttecea
agtgcagett
getecacagyg
ctgacetgosa
gggcagocag
ttegtetacsa
tgetotghgt
cotggtaaat

aggagtazage
gaectaacate
actactttga
ceccatotgt
tgggatgocot
cectgtocag
geagctoagt
cocacecygge
agecttgeat
aggatgbtget
aggatgateco
agacgoaaceo
‘tcatgcacca
tocotgooon
tgtacaccat
tgataacaga
cggagaacta
geaagetcaa
tacatgagogyg
ga

-42-

cacactgact
tgaggactct
ctactgggge
ctatcoactg
gyteaagygge
cggtgtgcac
gactgtcooce
cagoagoace

atgtacagto

caccattact
cgaggtocag
cegggaggag
ggactggote
catogagaaa
tocacetoon
ctbctitcock
caagaacact
tgtgcagrag
cetgeacaad

14) Protein Seguence Defining the Full Len

geagacaaat
goeggbetatt
caaggoacca
gooeotggat
tatttcoctg
acottececayg
tccageacet
saggtggaca
coagaagtat
ctgactecta
tteagetggt
cagttcaaca
aatggcaagyg
accatoteoea
aaggagoaga
gaagacatta
cagoccateca
agcaactggg
caccatactg

3B6 Hea

coctocagtac
tetgtgeate
cectcacagt
ctgotgeaca
agoccagtgac
ctgtcectgea
ggrccagoega
agaaaatbgh
catctgtett
aggtcacgtyg
ttgtagatga
gecacrticcg
agttcaaaty
agaccaaagg
tggocaagga
ctgtggagtg
tagacacaga
aggoaggaaa
agaagagcect

agectacatg
coagoteggy
ctocteageo
aactaactos
agtgacctag
gtectgaccte
gacoegheace
geccagagab
catecttceoec
tgttgtggta
tgtggaggty
ctecagtecagt
cagyggtcaac
cagaccgaag
taaagtcagt
geagtggast
tggrtettac
tacttteace
ctcocactet

Chain Seguence (3B6

Heavy Chain Variable Region and IgG1 Constant Region) (without signal sequence) (SEQ 1D

NO. 135)

1
61
121
18l
247
301
361
423

[0162]

136)

61
121
181
2431
301
361
421
481
541
€01
661

gvglggsgae
ngnfkgkatl
akttppsvyp
lytlisssviv
ppkpkdvlti
selpimhgdw
gltcmitdEf
tesviheglh

lvrpgssvki
tadkssstay
lapgsaagtn
pestwpsetv
tlepkveovy
lngkefkcrv
peditvewgw
nhhtekslsh

sckasgyvis
mglssltaed
smvtlgelvk
tenvahpass
vaéiskddpev
nsaafpapie
ngapaenykn
spgk

sywmnwvkgr
savyfcasgl
gy fpepvtvt
tkvdkkivpr
gfawtvddve
ktisktkgrp

tgpimdtdgy

Pggglewigqg
glrenyidyw
wnsgslssgy
dugckpeict
vhtagtgpre
kapgvytipp
vEvysklinvg

iypgdgdsny
gggttlitvss
htfpavigsd
vpevssviEif
egqinstfrsv
pkegmakdiov
ksnweagntf

(15) Nucleic Acid Sequence Encoding the Full Length 3B6 Light Chain Sequence
(3B6 Kappa Variab gi pion) (signal seqg )

le Region and Constant Region) (signal sequence underlined) (SEQ ID NO.

ATGgacATGa

ggageoctac

tcagtttett

guaatetigt

tgoboctggte

tecagotate

aaatgtgaca
gtcacaatca

aaaccaggga
ceatcaaggt
gagaatgaag
guagggggga
cocageatocs
ttetaccececa
gtocetgaaca
ctoacgtbga
aagacatcaa

tcaagatgac
cLLgecaagge
aatctoctaa
tcagtggoag
atatgggaat
ccaagetgga
gtgagcagtt
aagacatcaa
gttggactga
ccaaggacyga
cttcacccat

ceagtctooa
gagtoaggac
gaccetgatce
tggatetgay
ttattattgt
aataaagogy
aacatctgga
tgtecaagtgy
tcaggacage
gtatgaacyga
tgtdaagage

tcttcoecatgt
attaaaagct
tatecgtgtaa
caagattett
ctacagtatg
gctgatgetg
ggtgcectcay
aagattgaty
aaagacagoa
cataacagot
ttcaacagga

atgcatetet
atttaagctg
acagattggt
ctotocaccat
atgagtttce
caceaactgt
tegbghbgett
geagtgaacy
cotacageat
atacctgtga
atgagtgtta

aggagagaga
gttocageayg
agatggggte
caccagectg
gttoacgtte
atecatetto
ctitgaacaac
acaaaatgge
gagcagecacc
ggcoactoad
g



 [0163]

.43 .

{16) Protein Sequence Defining the Full Length 3B6 Light Chain Sequence {(3B6

Kappa Variable Region and Constant Region) (without signal sequence)} (SEQ ID NO. 137)

1 dikmtgspss myaslgervt itckasgdik sylswiggkp gkepktliyyr vnrlvdgvps
61 rfsgsgsgud ssltitslen edmgilyyclg ydefpftfgg gtkleikrad aaptvsifpp
121 sseagltsgga svveilnnfy pkdinviwki dgsergngvl nswtdgdskd stysmsstlt
181 ltkdeverhm sytceathkt stepivksin rnec

{0164]

(173 Nucleic Acid Sequence Encoding the Full Length 3D11 Heavy Chain

Sequence (3D1 1 Heavy Chain Variable Repgion and IgG] Constant Region) (signal sequence
underlined) (SEQ ID NO. 1_38)

i

&l
121
181
241
301
361
421
481
541
601
661
721
781
B4l
501

. 856l
1021
1081
1141
1201
1261
1321

[0165]

atggctgtce

cgatactgtt

cctetgootg grtgoattte

caagctgtgt

cctgteccay

gtacagcetga
tgcactgtet
ggaaagggte
totetcatgt
atgaacagtc
tactggggee
tatccactgyg
gtcaagggct
ggtgtgcacsa
actgbtccoct
agoagoaceca
tgtacagtoc
accattactce
gaggtocagt
cgggaggage
gactggchca
atcgagasaaa
ceacctoaca
ttettoocctyg
aagaacactc
gtgcagaaga
ctgcacaace

aggagtcagy
ctgggtttbe
tggaatggch
ccagactgac
tgcaaactga
aagggactet
cogctggatc
attitcectga
cettoccags
cecageacety
aggtggacas
cagaagtate
tgactcectaa
tcagotggtt
agttcaacayg
atggcaagyga
gocatctocan
aggageagat
aagacattac
ageccatoat
goaactggga
accatactga

acctggocty
attaaccage
gggagtaata
catcaggaaa
tgacacagce
ggteactgtc
tgetgoccaa
gocagtgaca
tgtcctgeayg
goccagcgag
gaaaattgtyg
atecbtgtette
ggtcacgtgt
tgtagatgat
gactttooga
gttcaaatge
aaccaaaggc
ggccaaggat
tgtggagtyg
ggacacagat
ggcaggaaatb
gaagagecte

gtggogeoct
tatagtttac
toggctggty
gacaacteoca
atgtactact
tetygeagoca
actaactcoa
gtgacctgga
tetgacctet
accgteacct
cccagggatt
atctteccee
gttgtggtag
gtggaggtge
tcagtcagtyg
agggtecaaca
agaccgaagy
asagtcagto
cagtggaaty
ggetettact
actttcaset
toeccactete

cacagagcceh
actgggtteg
gaaacacaia
agagocaagt
ghtgccagaga
asacgacacc
tggtgacocht
actctggate
acactctgag
gcaacgtbtge
grggttgtaa
caaagoocasa
acatcagcaa
acacagctcea
aacttceccat
gtgcagettn
cteocacaggt
tgacctgeat
ggcagecage
tegtetacay
getetgtgti
ctggtaaaty

gtocatcact
ceagecteca
ttataatteg
tttcttazaa
gaggtttgct
cccatoctgtc
gggatgectyg
cotgtocage
cagebecagtyg
cCcaccegges
gocttgeata
ggatgtgete
ggatgatece
gacgoaacee
catgcaccayg
ccoctgoeoece
gtacaccatt
gataacagac
ggagaactac
caagctcaat
acatgaggge
a

(18) Protein Sequence Defining the Ful] Length 3D11 Heavy Chain Sequence

(3D11 Heayy Chain Variable Region and JTg(1 Constant Region) (without signal sequence)
(SEQ ID NO. 139)

L
&1l
121
igl
241
301
361
421

qvglkesgpg
gslmsrlieir
vyplapgsaa
vevpsstwps
ltitltpkvt
qgawlngkefk
dffpeditve
glhnhhteks

lvapsgslai
kdnsksgvil

gtnemvtlge lvkgyipepv

etvtcnvahp
cvvvdigkdd

crvnsaafpa piektisktk

wownggpaen
lshspgk

tctvegislt
kmnslgtddt

asstkvdkki
pevgfswivd

vkntepimdt

syslhwvrgp
amyycarert
tvtwnsgsls
vprdegckpe
dvevhtagtg
grpkapgvyt
dgsyEvyskl

pokglewlgv
aywgggtlve
sgvhtipavl
ictvpevesv
preeginstf
ipppkegmak
nvgksnweayg

iwaggntnyn
vsaakttpps
gedlytisss
Eifppkpkdv
ravaelpimh
dkvsltomit
ntitcsvlihe



[06166]

wdd .

(19) Nucleic Acid Sequence Encoding the Full Length 3D11 Light Chain Sequence

(3D11 Kappa Variable Repion and Constant Region) (signal sequence underlined) (SEQ ID

NO. 140)

i
61
iz1
181
241
301
361
. 421
482
541
E01
661

[0167)

atggatttic

aagtgcagat

ttteagette

ctgctaatca

gtgcctcagt

caaaatatee

agaggacaaa
gtoaccatga

tcaggeacet
gehegettea
gobgragatg
goetgggacca
ccatcecagtyg
tacccearag
ctygaacagtt
acgttgacoa
acatcaactt’

Etgttcteac
cetgoagtge
cococcazang
gtggcagtag
ctgecactea
agotggaget
agcagttaac
acatcaastgt
ggactgatca
aggacgagta
cacoccattgt

ccagtotoca
cagotcaagt
atggatttat
gtctgggace
ttactgocag
gaaacgygget
atctggaggt
caagtggaag
ggacagcaaa
tgaacgacat
caagagetta

gcaatcatgt
gtaagttaca
gacacateca
tettactece
cagbtggagta
gatygctgcac
gacteagteg
attgatggea
gacagcacct
aacagctata
aacaggaatg

ctgoatatec
tgecactggta
aactggette
tcacaatcag
gtaacccoact
caactgtate
tgtgecttett
gtgaacgaca
acagcatgad
cctgtgagge
agtgttay

aggggagaay
ccagoagaag
tggagtccct
tagtatggag
cacgtteggt
catottcocea
gaacaactte
aaatggegte
cagcacocte
cactcacaag

(20) Protein Sequence Defining the Full Length 3D11 Light Chain Seauence (3D11

Kappa Variable Region and Constant Region) (without signal seguence) (SEQ ID NO. 141)

1 givlitgspai msaypgekvt mtesasssvs ymbwyggksg tspkrwiydt sklasgvpar
61 f£sgsgsgtsy sltissmeae daatyycggw ssnpltfgag tklelkrada aptvsifpps
121 seqltsggas vveilnnfyp kdinvkwkid gsergngvln swtdgdskds tysmsstlicl
181 tkdeyerhns ytceathkts tepivksfnr nec

[0168]

(21) Nucleic Acid Sequence Encoding the Full Length 1D3 Heavy Chain Seaquence

(1D3 Heavy Chain Variable Region and IgG1 Constant Region) (signal sequence underlined)

(SEQ ID NO. 142)

1

61
1231
18l
241
301
3el
421
481
541
601
661
721
781
841
201
961
1021
1081
1l41
1201
1261
1321
1381

atgaactttyg

ggctcagatt

gatttteett

gtochtgttt

taaaaggtogt

gaagtgtgaa

gtgcagetgg
tgtgcageot
gagaagaggc
gacagtgtga
cazatgagoa
ggttattacy
teagocaaaa
aactocatgg
acctygaact
gagsctoetaca
gtoacotgea
agggattgty
ttceoceoocaa
gtogtagaca
gaggtgoaca
gtcagtgaac
gtcaacagty
cegaaggota
gteagtetga
tggaatggge
tettactteyg
ttcacctget
cactotocty

tyggagtotgy
ctggattcac
tggagtgggt
agggtegatt
gtetgaagho
gggactatge
cgacacocooe
tgaccctggy
ctggatcoct
ctctgagecag
acgttgeocea
gttgtaagea
agoocaagga
tecageaagga
cagctcagac
tteoeccatecat
cagctttooe
cacaggtgta
cotgcataat
agocagogga
tetacageaa
ctgtgttaca
gtaaatga

gggaggctta
tttcagtgac
cgeatacatt
caccatotec
tgaggacaca
tatggactac
atctgtetat
atgoectggte:
gtocagoggt
ctcagtgact
ccoggacage
tbtgeatatgt
tgtgctoace
tgatocagag
goaacooogy
geoacocaggac
tgocececate
caccatteca
aagagacite
gaactacaag
getcaatgty
tgagggooty

gtgragecotg
tattacatgt
agtagtggtg
cgagacaatyg
gecatatats
tggggtcaag
ccactggoce
aagggetatt
gtgoacaccet
gtooecteca
agcaccaagy
acagtcccag
attactctga
gtoecagttea
gagygageagt
tggcteoaaty
gagaaaacca
ceboecaagg
ttecctgaag
aacacteage
cagaagagca
cacaaccace

gagggbeect
cttagggtteg
gtggtageac
coaagaacac
actgtgtgag
gaacctcagt
ctggatctge
tocctgagee
teecagoetgt
geacctggec
tggacaagaa
aagtatcate
cbeoeotaaggt
getgghbttgt
toaacageoac
geaaggagtt
tebocagaac
ageagatggco
acattactgt
ceatecatgga

actgggagge
atactgagaa

gaaactctce
cocagactoca
ctactatcca
cctgtagotg
acaaggggat
categteteo
tgeecaaact
agtgacagtyg
cetgcagtek
cagogagace
aattgtgeee
tgtatteate
cacgbgtgtt
agatgatgtg
tbtocgeotea
cadatgecagg
caaaggcaga
caaggataaa
ggagrggcay
cacagatggao
aggaaatact
gagecteteo



[0169]

-45 .

{22) Protein Sequence Defining the Full Length 1D3 Heavy chain sequence {1D3

Heavy Chain Variable Region and IgG1 Constant Region) (without signal sequence) (SEQID

NO. 143)

1
51
121
lal
241
301
36l
421

[0170]

evglvesggg
pdsvkgrici
ssakttppav
sdlytisssv
ifppkpkdvl
sveelpimhg
kvsltemitd
tftesviheg

Ivgpagslkl
srdnakntly

yilapgsaadqg
tvpsstwpse

titltpkvte

dwlngkefke
Efpeditvew
limhhteksl.

scaansgicfs
lgmsslksed
tosmvtlacl
tvtonvahpa
wwediskddp
rvnsaafpap

qungdbaeny
shspak

dyymswvrgt
taivyovrgg
vkgyfpepvt
sstkvdkiciv
evgiswivdd
iektisktkg
kntgpimded

pekrlewvay
dgvygdyamd
vtwnsgslss
prdegekpel
vevhtagtgp
rpkapgvyti
gsyfvyskin

issgggstyy
ywgggtsviv
gvhtfpavlg
ctvpevssvE
reeginstiz

Pprpkegnakd
vgksnweagn

(23) Nucleic Acid Sequence Encoding the Full Length 1D3 Light Chain Sequence

(1D3 Kappa Variable Region and Constant Region) (signal sequence underlined) (SEQ ID NO.

144)

1

61
121
181
241
301
361
421
481
541
601
661

[0171]

atgagbatgc

ceagteaggt

cotgagathy

ctgetgetat

gycttacaga

tgtcagatgt

gacatcoaga
atcacatgte
ggaaaatcbo
aggticagtg
gaagattttg
gggaccaaac
tecagtgage
cooaaagaca
aacagtitgga
ttgaccaagy
teaacttcac

tgactcagte
gaacaagbga
ctcagoteah
geagtggate
ggaggtatta
tggaaataaa
agttaacate
tcaatgtcaa
ctgatcagga
acgagtatyga
ccattgteaa

tccagoetee
gaatatttac
aatetatget
aggcacacag
ctgteaacat
acgyggetgat
tggaggtgcc
gtggaagatt
cagcaaagac
acgacataac
gagcttcaac

ctatctgtat
agtaatttayg
gecaacaaact
ttttecoctca
trttggggga
gctgecaccaa
tecagtegtat
gatggcagtyg
agcacctaca
agctatacct
aggaatgagt

ctgtgggaga
cotggtatca
tagcacatag
ggatcaacag
ctecgtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
geatgageag
gtgaggccac
gttag

aactgtcacec
gcagaaacag
tgtgcocatca
cotgeagtet
grtoggadgg
ctteoecaceca
caacttctac
tggcgtoctyg
cacectoacy
teacaagaca

(24) Protein Seguence Defining the Full Length 1D3 Light Chain Sequence (1D3

Kappa Variable Region and Constant Region) (without signal sequence) (SEQ ID NO. 145)

1 digmtgspas lsvsvgetvt ltcrtseniy snlawyggkg gkspglliya atnladgvps
81 risgsgsgtg fslrinslgs edfgryycgh fwgtpytfgg gtkleikrad aaptvsifpp
121 sseqltsgga svveflmnfy pkdinvkwki dgsergngvl nswtdgdekd stysmsstlt
181 ltkdeyerhn sytceathkt stspivksfn rnec

[0172]

(25) Nugcleic Acid Sequence Encoding the Full Length 1F3 Heavy Chain Seguence

(1¥3 Heavy Chain Variable Region and IgG1 Constant Region) (sienal sequence underlined)
(SEQ ID NO. 146)

1
6l
121
381
241
20%L
36l

atgaacttty

gyctcagatt

gattttoctt

gtectegttt

taaaaggtgt

gaagrotgag

gtgcagetay
tgtgecggecct
gagaagaggoe
gacagtgtga
caaatgagcsa
ggttactacg

tggagtotgg
ctggattcac
tggagtgggt
agggtegatt
gtctgaagtc
gggactatge

gggaggetta
tttcagtaac
cgcatatatt
caccatctot
tgaggacaca
tatggactac

gtgcagtetg
tatttcatgh
agtagtggtg
agagacaatg
gecatgtatt
tggggteaag

gagagtceeck
cttgggtteg
gtggtagoac
ccargaacac
actgtgtaayg
gaacctocaght

gaaactctec
cecagactceca
ctactatoca
coctgtaccty

acaaggggat
caccgtotoo



421
481
541
601
661
721
781
B4z
201
881
i021
1081
114}
1201
1261
1321
1381

Ecagocaaaa
aactocatgyg
acctggaact
gacctctaca
gteacckbgea
agggattgty
ttecccoogaa
gtggtagaca
gaggbgraca
gtcagtgaac
gtoeracagtyg
cogaaggetc
gteagtctga
tggaatggge
Lettactteyg
ttcacotget
cactctocty

CHacacoece
tgaccetygygy
ctggatcoct
ctotgagcag
acgttgcocca
gtitgtaagce
agceocaagga
tcageaagga
cagcteagac
ttoccateat
cagetttoece
cacaggtgta
cctgeoatgat
agocagogga
totacageaa
ctgtgttaca
gtaaatga
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atctgtetat
atgactagte
gtecageggt
cteagtgact
cocggedags
ttgeatatgt
tgtgctocace
tgatceogagy
gLaacceccgy
goaccaggac
tgcoccocate
caccattcca
aacagagctte
gaactacaayg
gotcaatgte

tgagggectg

cecactggoca
aagggctatt
gtgcacacct
gtococheca
ageaccaagyg
acagtcocag
attactctga
gtoeccagttea
gaggagoagh
tggoteaatyg
gagaaaacca
coctoccaagy
ttecctgaag
aacactcage
cagaagagca
cacaaccace

ctggatoetge
tococtgagee
tcecagetgh
geacctggeo
tggacaagaa
aaghtateate
ctoctaaggt
getoggtttgt
t.caacagcac
geaaggagtt
tctecaaaas
agcagatgge
acattactgt
ceateatgga
actgggagygc
atactgagaa

tgeococcaaact
agtgacagty
cetgeaghet
cagogagaca
aattgtgeoce
tgtetteate
cacgtgtgtt
agatgatgtg
tttoogetca
caaatgcoagy
caaagygcaga
caaggataaz
ggagtggeayg
cacagatgge
aggaastact
gagcotcotoo

[0173]  (26) Protein Sequence Defining the Full Length 1F3 Heavy Chain Sequence (1F3
Heavy Chain Variable Region and IoG1 Constant Region) (without signal sequence) (SEQ ID

NGO, 147)

1
61
121
181
243
301
361
421

[0174]

avglvesggy
pdsvikgrfti
ssakttppsv
adlytlessv
ifppkpkdvl
sveselpinhg
kvsltomitd
titcavlheg

Ivgesggslkl
srdnakntly
yplapgsaag
tvpsstwpse
titlepkvte
dwlngkefke
ffpedicvew
lhnthteksl

scaasgftfs
lgmsslksed
tngmvcligel
tvtonvahpa
vvvdiskddp
rvnsaafpap

gwnggpaeny
shepgk

nyfmswvrgt
tamyycvrgg
vkogyEpepvh
sstkvdkkiv
evgfswivdd
iektisktkg
kntgpimdtd

pekrlewvay
dgyvgdyamd
vtwnsgslss
prdegekpel
vevhtaghagp
rpkapgvyti
gsyEvyskin

issgggstyy
ywgggtsvtv
gvhefpavlg.
ctvpevssvi
reegfnstfr
prekegmakd
vgksnweagn

(27} Nucleic Acid Sequence Encoding the Full Length 1F3 Light Chain Sequence

(1F3 Kappa Variable Region and Constant Repjon) (signal sequence underlined) (SEG ID NO.

148)

61
121
181
241
301
361
421
481
541
601
661

atgagtgtge

ceacteagat

cctagayggtty

ctgotgoetgt

ggct.tacagsa

tgecagatgt

gacatccaga
atcacatgte
ggazaatcteo
aggbtcagtyg
gaagatttty
gggaccagac
tocecagtgage
cocaaagaca
aacagttgga
ttgaccaagy
tcaactLcac

tgacteagte
gagcaagtga
cteagetoot
geagtggate
ggagttatta
tggaaattaa
agttaacata
tcaatgteaa
ctgatcagga
acgagtatga
ccattgteaa

tcecagectee
gaatatttac
ggtetatgat
aggoacacayg
ctgtcaacat
acgggchtgat
tggaggtgeo
gtggaagatt
cagcaaagac
acgacataac
gagetitcaac

ctatctgtat
agtaatttag
gcaacacack
ttttecctca
Etttggggta
gotgoaccaa
tcagtegtgt
gatggcagtg
agcacctaca
agctatacct
agygaatygaght

ctgtgggaga
catggtatca
taccagatgg
agatcaacag
cteegtacac
ctgtatccat
gettettgaa
aacgacaaaa
geatgageag
gtgaggccac
grray

aactgtcace
geagaaacay
tgtgecatea
cotgcagtet
gtttggaggy
cttoceacca
caacttctac
tggcgtocty
cacocteacy
teacaagaca
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(28) Protein Sequence Defining the Full Length 1F3 Lisht Chain Sequence (1F3

Kappa Variable Region and Constant Region) (without signal seguence) (SEQ 1D NO. 149)

1 digmtgspas lsvsvgetvt itoraseniy snlawyggkg gkspgllvyd athlpdgvps
61 rfsgsgsgtq fslkinsligs edfgsyycgh fwgtpytfgg gtrleikrad aaptvsifpp
121 sseqgltsgga svveilnnfy pkdinvkwki dgsergngvl nswtdgdskd stysmsstlt
LBL ltkdeyerhn sytceathkt stspivksfn rnec

[0176] - (29) Nucleic Acid Sequence Encoding the Full Length 3A12 Heavy Chain

Sequence (3A12 Heavy Chain Variable Region and I¢G1 Constant Region) (signal sequence

underlined) (SEQ ID NO.

1

&l
121
181
241
301
361
421
481
541
601
651
721
781
841
501
861
1021
1081
lial
1201
1261
1321
138l

atgaactttg

150)

ggetcagath

gatttteott

gtocttgttt

taaaaggbgt

gaagtagtygasa

gtgcagetgg
tgtgoagoet
gagaagaggce
gacagtgtga
caaatgaaca
ggttactatg
tcagccaaaa
aactceatyg
acctggaact
gacctectaca
greaocctgca
agggattgtyg
tteceeceaa
gtggtagaca
gaggtgcaca
gtcagtgaac
gtcaacagtg
cegaaggoto
gtecagtctga
tgyaatggge
tettactctog
ttecacetget
cactetooctg

tggagtotgyg
ctggatttac
tggagtgagt
agggtegatt
gtotgaagto
gggactatge
cgacacocoe
tgaccetggy
ctogatcecct
ctektgageag
acgrtgeoeea
gttgtaagea
agooccaagga
tcagcaagyga
cagetcagace
tteccateat
cagectttooo
cacaggtgta
cotgeatgat
agecagegga
Letacagean
ctgtgttaca
gtaaatga

gggaggctta
tttcagtaac
cgcatacatt
caccatctee
tgaggacaca
tatggactac
atctgtetat
atgcectggta
gtcecageggt
ctoagtgact
cooggoecage
ttgeatatgt
tgtgoctoace
tgatccegag
geaasoecogyg
gocaccaggac
tgoccecate
caccattoca
aacagacttic
gaactacaag
geteaatgtyg
tgagggeetg

gtgoeageooty
tattteoatgt
agtagtggty
agagacasntg
gecatgtatt
tggggtcaag
ccactggece
aagggctatt
gtgcacacct
gtococtoca
ageaccasgy
acagtoccay
attactctga
gtcecagtteca
gaggagoeagt
tggaeteaaty
gagaasacca
ceteccaagyg
ttecoctgaag
aacacteage
cagaagagca
caqaaccace

gagggtoect

cttygggtteg

gtggtagcac
coasgaacac
actgtgtaayg
gaaccbeoagt
ctggatctyge
tecctgagoo
teceagetgt
gecacctggeco
tggacaagas
aagtatcatc
ctcectaaggt
getggttigt
tecaacagoac
gcaaggagtt
tectecaaaac
ageagatggo
acattactgt
ceatoatgga
actgggagge
atactgagaa

gaaaatetee
ccagactaca
ctactatcea
cetgtacctyg
agcaaggagat
caccgtcteo
tgeccaaact
agtgacagtyg
cctgeagtceth
cagegagace
aattgtgcce
tgtcttoate
cacgtgtgtt
agatgatgtg
tttecgeotea
caaatgcagy
caaaggcaga
caaggataaa
ggagtggcay
cacagatgge
aggaaatact
gagcctetbeo

[6177]  (30) Protein Sequence Defining the Full Length 3A12 Heavy Chain Sequence
(3A12 Heavy Chain Variable Region and IgG! Constant Region) (without signal sequence)

(SEQ IDNO. 151)

1
61
121
181
241
301
351
421

evglvesggg
pdevkorfti
sgakttppsv
sdlytlessv
ifppkpkdvi
svselpimhg
kvaltomitd
tftesvliheg

lvgpggslki
srdnakntly
yplapgsaag
tvpsstwpse
titltpkvte
dwlingkefkc
ffpeditvew
lhnhhteksl

scaasgftfs
lgmnslksed
tnesmvilgcl
tvtenvahpa
wwydiskddp
rvnsaafpap

gwnggpasny
shepgk

nyfmswvrgt pekrlewvay

tamyycvrgy
vkgyfpepvt
gstkvdkkiv
evgfswivdd
iektisktke

kntgpimded

dgyygdyamd
vtwnsgslss
prdogeckpel
vevhtagtop
rpkapgvyti
gsyfvyskin

issgggstyy
ywgggtsviv .
gvhtipavig
ctvpevagvE
reeginstir
Prpkegmakd
vgksnwaagn
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(31) Nucleic Acid Sequence Encoding the Full Length 3A12 Light Chain Sequence

{3A12 Kappa Variable Region and Constant Region) (signal sequence underlined) (SEQ ID

NO. 152)

3
&1
123
181
241
301
26l
421
481
541
601
661

[6179]

atgagtatge

ceactoaggt

cetggggttg

ctgeLagctgt

ggcttacaga

tgocagatgt

gacatccaga
atcacatgte
ggaaaatcte
aggttcagty
gaagattitg
gggaccaaac
tccagtgage
coccaaagaca
aacagttgga
ttgaccaagy
tcaacttcac

tgactcaghc
gageaagtga
cteagctoct
geagtggateo
ggagtiatta
tagaaataaa
agttaacate
tocaatgtceaa
ctgatcagga
acgagtatga
ceattgtcaa

goeagoetee
gaatatttac
ggtccatget
aggcacacag
ctgteaacat
acgggetgat
tggagatgee
gtggaagatt
cagoaaagac
acgacataac
gagcttcaac

32) Protein Sequence Defining the Full Len

ctatoctgtat
attaatbtag
gcaacaaagt
tattoectea
ttttggggta
goetgoaccaa
tcagtagtgt
gatggcagty
agcacctaca
agctatacct
aggaatgagt

ctgtgggaga
catggtatea
tagcagatgg
agatcaacayg
cteegtacac
ctgtatcoat
gettettgaa
aacgacaaaa
gcatgagcag
gtgaggeoac
gttag

aactgteace
geagaaacag
tgtyccatea
cectgecagtct
grteggaggy
cttooeacea
caacttotac
tggegteetg
caccetcacy
teacaagaca

3A12 Light Chain Sequence (3A12

Kappa Variable Region and Constant Region) (without signal sequence) (SEQ ID NO. 153)

1 digmtgspas lsvsvgetvt itcraseniy inlawyggkyg gkspgllvha atkladgvps
€1 rfsgsgsgtyg yslkinslgs edfgeyyegh fwgtpytfgy gtkleikrad aaptvsifpp
121 sseqgltsgga svveflnnfy pkdinvkwki dgseryngvl nswtdodskd stysmsstlt
181 ltkdeyerhn sytceathkt stspivksfn rnec

{0180]

For convenience, Table 2 provides a concordance chart showing the correspondence

between the foll length sequences of the antibodies discussed in this Example with those

presented in the Sequence Listing.

1A3 Heavy Variable + IgGI constant — nucleic acid

123 1A3 Heavy Variable +1gG1 constant — protein

124 1A3 Light Variable + constant — nucleic acid

125 1A3 Light Variable + constant — protein

126 2B8 Heavy Variable +1gG1 constant — nucleic acid
127 2B8 Heavy Variable + IgG1 constant — protein

128 2BRg Light Variable + constant — nucieic acid

129 21B8 Light Variable + constant ~ protein

130 2F8 Heavy Variable + IgG1 constant - nucleic acid
131 2F8 Heavy Variable + IgG1 constant - protein

132 | 2F8 Light Variable + constant — nucleic acid

133 2F8 Light Variable + constant — protein

134 3B6 Heavy Variable +12G1 constant — nucleic acid
135 3B6 Heavy Variable -+ IgG1 constant — protein

136 3B6 Light Variable -+ constant ~ nucleic acid

137 3B6 Light Variable + constant ~ protein

138 3D11 Heavy Variable + IgG1 constant — nucleic acid
139 3D11 Heavy Variable + Is(Gl constant — protein
140 3D11 Light Variable + constant - nucleic acid
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141 3D11 Light Variable + constant — protein
142 1D3 Heavy Variable + IgG1 constant — nucleic acid
143 1D3 Heavy Variable + IgG1 constant — protein
144 1D3 Light Variable + constant — nucleic acid
145 1D3 Light Variable + constant - protein
146 1F3 Heavy Variable + IgG1 constant — nucleic acid
147 1F3 Heavy Variable + I12G1 constant — protein
148 1F3 Light Variable + constant — nucleic acid
149 1F3 Light Variable + constant — protein
150 3A12 Heavy Variable +1gG1 constant — nucleic acid
151 3A12 Heavy Variable + I1gG1 constant — protein
152 3A12 Light Variable + constant —~ nucleic acid
153 3A12 Light Variable + constant — protein

Example 3 — Production of Various Recombinant hHGF Proteins

[0181] This Example describes the cloning and expression of a number of recombinant
proteins used to characterize the antibodies created in Example 1 and in Example 14. In
particular, this Example describes the cloning and expression of recombinant hHGF protein, a
recombinant hHGF protein containing a glycine to ghitamate substitution at position 555
(G555E), a recombinant hHGF protein containing a cysteine to arginine substitution at position
561 (C561R), a recombinant mouse-human-mouse (mhm) chimeric HGF protein containing the
human V495.1585 HGF sequence disposed within mouse HGF sequence, a recombinant mhm
chimeric HGF protein containing the human 1499-R566 HGF sequence disposed within mouse
HGF sequence, and a recombinant mhm chiméric HGF protein containing human W507-1.585

HGF sequence disposed within mouse HGF sequence.

(0182} The following expression constructs were generated using standard molecular

techniques and the resulting cDNA sequences were confirmed by DNA sequencing:
a. hHGF-Fo

[0183} In a first round of PCR, two overlapping PCR fragments were generated introducing
a Not I site and encoding a 6xHis tag between hHGF and higFc. The overlapping PCR.
fragments served as template in a second round to amplify hHGF-his-IgFec. The resulting
fragment was digested by Nhel and BamHI and cloned into pcDNAS/FRT (Invitrogen, #35-
3014). Then, hHGF was amplified from Invitrogen clone ID: I0H29794 (human HGF cDNA).



Ay
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The sequence was found to correspond to the sequence deposited at the NCBI under accession

number NM_000601 4.

(1) S’hHGF Nhel Primer
[0184] ACTGGCTAGCATGTGGGTGACCAAACTCCT (SEQ ID NO. 102)

(2) 3’ hHGF Notl His Tag Primer

[0185] GTGATGGTGATGGTGATGGCGGCCGCATGACTGTGGTACCTTATATG
(SEQ ID NO. 103) '

(3) 5° HislgFc Primer

[0186] ACTGGCGGCCGCCATCACCATCACCATCAC (SEQID NO. 104)
(4) 3’ IgFc BamHI Primer

[0187] ACTGGGATCCTCACTATTTACCCGGGGACAG (SEQ ID NO. 105)
b, LEHGF-F G555E and BHGF-Fe CS61R

[0188] hHGF-Fc mutants G555E and C561R were generated by site directed mutagenesis
using the QuikChange II X1, site-directed mutagenesis kit (Stratagene) according to

manufacturer’s instructions.

(1) hHGF-Fc (GS55E) Senge Primer

[6189] CATGATGTCCACGAAAGAGGAGATGAG (SEQ ID NO. 106)
(2) hHGF-Fc (G555E) Anti-sense Primer
[0190] CTCATCTCCTCTTTCGTGGACATCATG (SEQ ID NO. 107)

(3) hHGF-F¢ (C561R) Sense Primer

{0191} GGAAGAGGAGATGAGAAACGCAAACAGGTTCTCAATG (SEQ ID NO. 108)
(4) hHGF-Fc (C561R) Anti-sense Primer

[0192] CATTGAGAACCTGTTTGCGTTTICTCATCTCCTCTTCC (SEQ ID NO. 109)
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c. Mbouse-human-mouse chimera Fe

[0193] The mouse-human-mouse chimera IgFc construct contains mHGF alpha chain-
hHGF, B-chain amino acids Val 495-Leu 585 of human HGF, and mHGF C-terminal beta chain
followed by 6xHis tag and IgG-Fc.

{0194] Human HGF ¢cDNA encoding amino acids V495-1585 was amplified from
Invitrogen clone ID: I0H29794 (human HGF ¢cDNA). The sequence corresponds to the
sequence deposited at the NCBI under accession number NM_000601.4. Mouse HGF
sequences were amplified by RT-PCR from mouse liver total RNA (Clontech, # 636603) using
~ the Super Seript One Step RT-PCR kit from Invitrogen (#10928-034) according to
manufacturer’s instructions. The mHGF ¢cDNA sequence corresponds to the sequence
deposited at the NCBI under accession number D10213.1.

[0195]  Three fragments, referred to as Fragments 1, 2, and 3, were generated using
overlapping PCR primers and annealed in consecutive rounds of PCR amplification. The final
product was cleaved with Nhel and NotI and cloned into pcDNAS5/F RT IgGFe.

(1) Fragment 1 Primers for mHGF alpha chain 5"Nhel
[0196]) S’ATCGGCTAGCATGATGTGGGGGACCAAAC (SEQ ID NO. 110)
[0197] 3' GAATCCCATTTACAACCCGCAGTTGTTITGTTTTGG (SEQ ID NO. 111)

(2) Fragment 2 Primers for hHGF beta chain aa V495-1.585
[0198] 5’ CCAAAACAAAACAACTGCGGGTTGTAAATGGGATIC (SEQ ID NO. 112)

[0199] 3’ CAGGATTGCAGGTCGAGCAAGCTTCATTAAAACCAGATCT (SEQ ID
NO. 113)

(3) Fragment 3 Primer for mHGYF beta chain C-terminus 3 Notl
[62006] 5' AGATCTGGTTTTAATGAAGCTTGCTCGACCTGCAATCCTG (SEQ ID NO.
114)

[0201] 3 GTAATTTTGACATACAAGTTGTGCGGCCGCCATCACCATCACCATCAC
(SEQ ID NO. 115) ‘ -
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d. Construction of hHGF and mbhm chimera

[0202] The vectors encoding hHGF ‘and mhm chimera (V495-1585), pcDNAS/FRT hHGF
and pcDNAS5/FRT-mhm chimera (V 495-1.585), without Fc-tag were generated by site directed
mutagenesis. A stop codon was introduced 3’ of the 6xHis tag using the QuikChange II XL
site-directed mutagenesis kit (Stratagene) according to manufacturer’s instructions. The
mutagenesis primer included Primer 1:
CATCACCATCACCATCACTAAGCGGGTCTGGTGCCACG (SEQ ID NO. '116), and
Primer 2: CGTGGCACCAGACCCGCTTAGTGATGGTGATGGTGATG (SEQ ID NO. 117).

[6203}) In addition, two additional mhm chimeras were created from the pcDNAS/FRT-
mhm (V495-L585) construct by site directed mutagenesis using the QuikChange I XL site-
directed mutagenesis kit (Stratagene) according to manufzcturer’s instructions. One mhm
construct contained the region of 1499-R556 of hHGF disposed between murine sequences.
The other mhm construct contained the region of W507-L585 of hHGF disposed between

murine sequences.

[0204] For the mhm chimera (1499-R556), the following point mutations were made in
order in the template pcDNAS/FRT-mhm chiﬁ'xera (V495-1.585) construct: DS58E, C561R,
V5641, V5671 and MS583L, using the appropriate oligonucleotide sequences. For the mhm
chimera (W507-L585), the following point mutations were introduced in one step in the
template pcDNAS/FRT-mhm chimera (V495-L585) construct: Q502R, N504T and 1505V,

using the appropriate oligonucleotide sequences.

[6205] The resulting nucleotide sequence of the h"HGF-Fc protein is set forth as SEQ ID
NO. 118, including signal sequence (nucleotides 1-93) and prodomain {nucleotides 94-162).
The amino acid sequence of the hHGF-Fe protein is set forth as SEQ ID NO. 119.

[0206] The resulting nucleotide sequence encoding the mhm (V495-L585)-Fc chimeric
protein is set forth in SEQ ID NO. 120, including signal sequence (nucleotides 1-96) and

_ prodomain (nuclectides 57-165). The amino acid sequence of the mhm (V495-L585)-Fc
chimeric protein is set forth in SEQ ID NO. 121. |

[0207] The resulting nucleotide sequence encoding, and the protein sequence defining, the
mhm (V495-L585) construct are set forth in SEQ ID NOS. 211 and 212, respectively. The
nucleic acid sequence set forth in SEQ ID NO. 211 includes the signal sequence {nucleotides 1-
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96) and the prodomain (nucleotides 97-165), and the protein sequence set forth in SEQ ID NO.
212 includes the active protein sequence (without the signal sequence or the prodomain). The
resulting nucleotide sequence encoding, and the protein sequence defining, the mhm (1499-
R556) construct are set forth in SEQ ID NOS. 213 and 214, respectively. The nucleic acid
sequence set forth in SEQ ID NO. 213 includes the signal sequence (nucleotides 1-96) and the
prodomain (nucieotides §7-165), and the protein sequence set forth in SEQ IDNO. 214
includes the active protein sequence (without the signal sequence or the prodomain). The
resulting nucleotide sequence encoding, and the protein sequence defining, the mhm (WS07-
1.585) are set forth in SEQ ID NOS. 215 and 216, respectively. The nucleic acid sequence set
forth in SEQ ID NO. 215 includes the signal éequence {nucleotides 1-96) and the prodomain
(nucleotides 97-165), and the protein sequence set forth in SEQ ID NO. 216 includes the active
protein sequence (without the signal sequence or the prodomain).

e. Protein Expression

{1} Cell culture

[0208) CHO Fipln cells (Invitrogen, Catalog No. R758-07)) were grown in F12K media
(ATCC, Catalog No. 30-2004), 10% FCS (Invitrogen, Catalog No. 10438026), 1% Penicillin

(10000 unifcs/mL) /Streptomyein (10,000 ug/mL) (Invitrogen, Catalog Ne. 15140-122) at 37°C,
5% CO;, 100 pg/mL Zeocin (Invitrogen, Catalog No. R250-01).

(2) Generation of Stable CHO Flpln Cell Lines

[0209] CHO FlpIn host cells were transfected with a 9:1 ratio of pOG44:pcDNAS/FRT
expression plasmid DNA using lipofectamine 2000 according to the manufacturer’s
instructions (Invitrogen, Catalog No.. 11668-027). As controls, cells were transfected with
empty pcDNAS/FRT vector/pOG44 and pOG44 plasmid (Invitrogen, Catalog No. 35-3018)
alone. Twenty four hours after transfection, the cells were split, and after forty eight hours 0.5
mg/mL Hygromycin B (Sigma, Catalog No. H0654-SPEC) was added to the cells. Polyclonal
selection of stable cells was performed in F12K, 10% FCS, 1% Penicillin/Streptomycin, 0.5
mg/mL Hygromycin B. '
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(3) Protein expression in stable CHO Flpln cel] lines

[0210} . Approxixﬁately 2x10° cells were seeded in 15 cm plates and grown in F12K (ATCC,
Catalog No. 30-2004)/DMEM high glucose (Invitrogen, Catalog No. 11995065} 1:1, 5% ultra
low IgG FCS (Invitrogen, #16250-78) at 37°C, 5% CO;, for 5-6 days. Supernatants were

harvested and resulting proteins analyzed by ELISA and by surface plasmen resonance.

Example 4 — Binding Characteristics of Anti-hHGF Moneclonal Antibedies

[0211] The monoclonal antibodies produced in Example 1 were characterized by their
ability to bind hHGF, and certain of the recombinant HGF proteins produced in Example 3.

[0212] The antibodies were analyzed by surface-plasmon resonance using a BlAcore T100
instrument to assess their ability to bind HGF and certain of the fusion proteins discussed in
Example 3. Each antibody Was. immobilized on a carboxymethylated dextran CM5 sensor chip
(BlAcore, Catalog No. BR-1006-68) by amine coupling (BlAcore, Catalog No. BR-1000-50)

using a standard coupling protocol according to manufacturer’s instructions.

[0213] Analyses were performed at 25°C using PBS (GIBCO, Catalog No. 14040-133)
containing 0.05% surfactant P20 (BIAcore, Catalog No. R-1000-54), 2 mg/mL BSA (EMD,
Catalog No. 2930) and 10 mg/mL CM-Dextran Sodium salt (Fluka, Catalog No. 86524) as
running buffer. Supernatant containing different HGF fusion proteins or supernatant from cells
transfected with empty vector were injected over each antibody at a flow rate of 30 pul/min for
3 minutes. The resulting bindirg was determined as resonance units (RU) over baseline 30
seconds éfter the end of injection. Binding was compared to human HGF (R&D Systems,
Catalog No. 294-HGN-025) diluted in running buffer. Non-specific binding was monitored by
comparing binding to a control surface where mouse IgG Rockland, Catalog No. 010-0102)

was immobilized using the same amine coupling procedure.

[0214] The results are summarized in the Table 3.



TABLE 3
o B T T TA B
m’%%%{%ﬁ%’% : 3
Yes Yes
Yes Yes
Yes Yes
Yes Yes
2F8 Yes Yes No Yes Yes Yes
3A12 1 Yes No No Yes Yes Yes
3B6 Yes No No Yes Yes Yes
3D11 Yes No No Yes Yes Yes

[0215] The results in Table 3 demonstrate that each of the antibodies bind rEHGF and
purified human HGF. Furthermore, all of the antibodies bind hHGF containing point mutations
G555E and C561R. In general, all of the antibodies except for 1¥3 and 2F8 did not bind
murine HGF demonstrating that the antibodies 1A3, 1D3, 2B8§, 3A12, 3B6, and 3D11

specifi cally bind human HGF. Antibodies 1D3, 1F3, and 2B8 bind the mouse-human-mouse
chimera whereas the remaining antibodies did not. The results suggest that the antibodies 1D3'
and 2B8 at least in part bind to residues 495-585 of human HGF. The antibodies 1A3, 3A12,
3B6, and 3D11 appear to bind portions of human hHGF other than residues 495-585. At
presént, it is uncertain why 2F8 does not bind the mhm chimera as it appears to bind both
hHGF and mHGF. '

Example 5 — Ability of Anti-hHHGF Monoclonal Antibodies to Bind Reduced and Non-
reduced HGF

[0216] In this Example, the anti-hHGF monoclonal antibodies produced in Example 1 were
analyzed for their ability to bind reduced and non-reduced HGF.

[0217] The reactivity of the anti-HGF sera with the recombinant hHGF was assessed by
immunoblotting. Eight pg of recombinant hHGF protein in NuPAGE MOPS SDS running
buffer (Invitrogen) with or without NuPAGE sample reducing buffer (Invitrogen) was
fractionated on a 4-12% Bis-Tris 1.0mmX2D well gel (Invitrogen, Carlsbad, CA). The
fractionated proteins then were transferred onto a nitrocellulose membrane using standard

procedures. The nitrocellulose membranes were blocked with 5% nonfat milk powder solution
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in Tris buffered Saline with 0.1% Tween-20% {TBST), and then mounted onto a Mini Protean I1
Multi-Screen apparatus (BiocRad) for further blocking.

[6218] The resulting membranes were probeé with the purified antibodies on a Multi-
Screen apparatus, The purified antibodies were diluted to 5pg/mL in blocking buffer. The
nitrocellulose membrane then was removed from the apparatus, and incubated with horseradish
peroxidése-labeled anti-mouse IgG antibodies. The results are summarized in Table 4, where
the numbers reflect the extent of binding with - representing the least (little or no binding) and

3+ representing the most binding.

TABLE 4

g GO

DBSITE SR se0 et

1A3 2+ 2+
103 2+ 2+
1F3 2+ 2+
1 2B8 - 1+
2F8 24 24
3A12 - 2+
3B6 3+ : : 24
3D11 - 3+

[8219] The data in Table 4 demonstrate that all the antibodies bind non-reduced rhﬁGF. In
contrast, monoclonal antibodies 1A3, 1D3, 1F3, 2F8, 3B6 bound reduced rhHGF but antibodies
B8, 3A12, and 3D11 did.not bind to reduced rhHGF. |

Example 6 — Binding Affinities
[6228] The binding affinities and kinetics of interaction of each of the antibodies produced

in Example 1 against kHHGF were measured by surface plasmon resonance.

[6221] Rabbit anti-mouse immunogiobulins (BIAcore, Catalog No. BR-1005-14) were
immobilized on carboxymethylated dextran CMS sensor chips (BLAcore, Catalog No. BR-
1006-68) by amine coupling (BIAcore, Catalog No. BR-1000-50) using 2 standard coupling
protocol according to manufacturer’s instructions. The analyses were performed at 25°C using
PBS (GIBCO, Catalog No. 14040-133) containing 0.05% surfactant P20 (BlAcore, Catalog No.
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BR-1000-54), 2 mg/mL BSA (EMD, Catalog No. 2930), and 10 mg/mL CM-Dextran Sodium
salt (Fluka, Catalog No. 86524) as running buffer.

[0222]
Injection time was variable for each antibody to yield approximately 20 RU of antibody
captured for each cycle. Buffer or HGF (R&D Systems, Catalog No. 294-HGN-025) diluted in
running buffer was injected sequentially over a reference surface (no antibody captured) and

The antibodies were captured in an individual flow cell at a flow rate of 10 pL/min.

the active surface (antibody to be tested) for 2 minutes at 60 pL/min. The dissociation phase
was monitored for 15 or 90 minutes, depending on concentration. The surface then was
regenerated with 10mM Glycine-HCI, pH 1.7 (BlAcore, Catalog No. BR-1003-54) injected for
3 minutes at & flow rate of 60 pL/min before another cycle was initiated. HGF concentrations
tested were 0.46 M 10 7.5 M.

[6223]
BlAevalutation software with reference subtraction. Kinetic parameters for each antibody, ks

Kinetic parameters were determined using the kinetic function of the

(association rate constant), kq (dissociation rate constant) and Kp (equilibrium dissociation

‘constant) are summarized in Table 3.

TABLE S
1.7x10° 7.3x10° 5,2x107 8.4x10" 30.1 5.6
1.7x10° 3.1x10° 8.2x10” 1.7x107° 54,2 27.4
1.5x10° 5,0x10" 2.6x10° 6.6x107 18.1 3.2
1.6x10° 2.9x10° 2.1x107 1.4x107 13.5 4.4
1.6x10° 3.7x10* 1.6x10™ 1.6x10° 103.0 104
2 .0x10° 6.5x10* 3.9x10° 3.2x107 17.0 3.4

[0224)

Example 7 — Neutralization Activity of Anti-h¥IGF Antibodies

[0225] In this Example, the antibodies produced in Example 1 were characterized for their

The data in Table 5 dcmonstrate that the antibodies bind hHGF with a Kp of about
100 pM or less, about 50 pM or less, or 20 pM or less.

ability to (a) inhibit the binding of hHGF to c-Met, and (b) inhibit HGF stimulated BrdU

incorporation in 4MBr-5 cells.
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a. HGF-Met Binding Inhibition Assay (Neutralization Assay)

[0226]  The antibodies were tested by ELISA for their ability to inhibit hKHGF binding to c-
Met. '

[6227] Specifically, Wallac 56-well DELFIA assay plates (Wallac Inc., Catalog No.
AAAND-OOO]) were coated with 100 pl, of 6.25 pg/mI. HGF (R&D Systems, Catalog No.
294-HGN-025) in carbonate coating buffer (15 mM NayCO; and 34 mM NaHCO;, pH 9.0) for
16 hours at 4°C. The. plates then were blocked with 200 uL of 5% non-fat dry milk in PBS for
1 hour at room temperature. The antibodies were prepared in a separate plate by adding
increasing concentrations of the antibedies under investigation {0.033-667uM, 3-fold-serial _
dilution) to 2nM c-Met (R&D Systems, Catalog No. 358-MT/CF) in 5% non-~fat dry milk in .
PBS. 100 pL of sample per well was transferred to the assay plate and incubated overnight at
4°C. The assay plates then were washed 3 times with PBS-0.1% Tween 20, and incubated for 2
hours at room temperature with 100 pL/v&ell of 2 pg/mL biotinylated anti-human c-Met
antibody (R&D Systems, Catalog No. BAF358) prepared in 5% non-fat dry milk in PBS,

[06228] The resulting plates then were washed three times with PBS-0.1% Tween 20, and
incubated for 1 hour at room termaperature with Eu-labeled Streptavidin (Wallac, Catalog No.
1244-360) diluted 1:1000 in DELFIA assay buffer (Wallac, Catalog No. 4002-001 0). The
resulting plates were washed 3 times with DELFIA wash solution (Wallac, Catalog No. 4010-
0010) and incubated with 100 pL/well DELFIA enhancement solution (Wallac #4001-0010)

for 15 minutes at room temperature with agitation.

[0229] The plates were read on Victor'V instrument (Perkin Elmer) using the Europium
method. The ICs values were calculated and are summarized in Table 6.

v
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TAEBLE 6

103 443 2.27

1F3 6.57 0.28
2B3 5.57 1.19

2F8 5.36 0.88
3A12 5.26 2.11

3B6 - -
3D11 5.66 2,75

- [0230] The results demonstrate that all the antibodies (i.e., 1D3, 1A3, 2B8, 3A12, 1F3,
3D11, and 2F8) other than 3B6 efficiently neutralize HGF binding to c-Met.

b. Neutralization of BGF Stimulated BrdU Incorporation in 4AMBr-5 cells

[6231] Ten pL of 12.5 oM of hHGF was dispensed into individual wells of a 96-well tissue
culture microtiter plate (Costar Catalog No. 3903). Ten pL of serially diluted antibodies at
concentrations of 6667, 2222, 740, 247, 82,27, 9.1, 3.0, 1.0, 0.33 nM were added to each well.
“The HGF antibody mixture then was incubated at room temperature for 30 minutes. Monkey
bronchial epithelial cells 4MBr-5 (ATCC, CCL208) cultured in F-12K (ATCC, 30-2004), 15%
FBS (Gibco 10438-026), 30 ng/mL EGF (Sigma E9644), 1% penicillin/streptomycin (PS,
Gibco Catalog No. 15140-122) were dissociated with Trypsin (G'ibcd Catalog No. 25200-056),
resuspended in assay media (F-12K, 2.5% FBS, 1% PS) at 75, 000 cells/mL, and 80 uL of the
cell suspension was dispensed to the HGF antibody mixture.

[0232] The resulting cells were incubated at 37°C, 5% COs. Forty eaght hours later, 10 pL
of 100 pM BrdU (Roche Catalog No. 1669915) was added. Seventy two hours later, the media
was removed, the plates were dried with a hair dryer and were processed with the BrdU ELISA
in accordance with manufacturer’s instructions (Roche Catalog No. 166991 5.

[6233] The luminescent signal was quantified by a Synergy HT plate reader (Bio-Tek).

The data were fit to a sigmoidal dose response with variable slope with the equationy = bottom
+ (top-bottom)/(1+10"(log(EC50-x)*hill slope)) in GraphPad Prism (GraphPad Software).
Each experiment was repeated at least 3 times in duplicates, and average ECso values are

presented in Table 7.
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[0234] The results in Table 7 demonstrate that all of the antibodies, 1A3, 1D3, 1F3, 2B8,
2F8, 3A12, 3B6, and 3D11 inhibit HGF induced proliferation in 4MBr-5 cells.

Example 8 — Anti-Seatter Activity of Auti-hHGF Antibodies

[0235]  This Example describes a characterization of the antibodies produced in Example 1
for their ability to inhibit HGF induced scatter activity. HGF induces “scattering” (motility) of
clusters in MDCK cells (ATCC, Manassas, VA, Catalog No. CCL-34).

10236] MDCK cells were seeded in 96-well Costar tissue culture plates (Coming
- Incorporated, Corning, NY, Catalog No. 3595) at a density of 4x10° cells per well in 80 pL.

MEM (ATCC, Manassas, VA, Catalog No. 30-2003) containing 10% Fetal Bovine Serum
(Invitrogen Catalog No. 10438026), and 1% penicillin-streptomycin (Invitrogen Catalog No.
15140122). Each of the antibodies to be investigated was diluted to 6,667 nM in MEM
containing 10% Fetal Bovine Serum and 1% penicillin-streptomycin. Each of the different
antibody dilutions, as well as MEM containing 10% Fetal Bovine Serum and 1% penicillin-
streptomycin without antibody, then was separately combined with an equal volume of MEM
containing 10% Fetal Bovine Serum and 1% penicillin-streptomycin, and 160 ng/ml HGF
(R&D Systems Catalog No. 294-HGN-025). The antibody/HGF dilutions wére incubated for
30 minutes at 25°C. Twenty uL of each antibody/HGF dilution was added separately to
individual wells, yielding a final antibody concentration of 666.7 nM, and a final HGF
concentration of 10 ng/ml. The MDCK cells then were incubated for 24 hours at 37°C with 5%
CO..

[06237] After 24 hours incubation, the MDCK cells were carefully washed once with 100
uL per well of ice-cold PBS (Invitrogen Catalog No. 14190144), and fixed with 100 uL per

well of ice-cold methanol while rocking for 10 minutes at 25°C. The plates then were washed
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carefully once with distilled water. A volume of 100 pL crystal violet solution, consisting of
0.5% crystal violet (Sigma, St. Louis, MO, Catalog No. C3886) and 50% ethanol in distilled
water, was added to each well, and the cells were incubated for 20 minutes at 25°C while
rocking. .

{0238] Following staining with crystal violet solution, the cells were washed carefully three
times with distilled water. Then, PBS was added to each well to prevent drying of samples.
The cells were imaged using the Leica DMIRB microscope (Leica Microsystems GmbH,
Wetzler, Germany), DC500 carnera (Leica Microsystems GmbH, Wetzler, Germany), and
MagnaFire 2.1C software (Optronics, Goleta, CA), and samples were rated for level of

scattering. The results are summarized in Table 8.

TABLE 8

Antibody

1A3 ++ S
D3 At -+
1F3 + +
283 b S s 2
278 -+ -+

IAL2 - {4
386 e ot

3D11 - -

- No Inhibition

44+ Very strong, nearly complete inhibition
++ Strong inhibition .
+  Detectable inhibition
[0239] The results in Table 8 demonstrate that antibody 2B8 inhibited HGF-induced
scattering more than the other antibodies. Antibodies 1D3 and 3B6 displayed an intermediate
level of inhibition; antibody 1A3 displayed a low to intermediate level of inhibition: antibodies
1F3 and 2F8 displayed a low level of inhibition; and antibodies 3A12 and 3D11 gave little or

no detectable inhibition.
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Example 9 — Inhibition of HGF-stimulated c-Met Phospheryiation

(02403 This Example describes a characterization of the antibodies produced in Example 1
for their ability to inhibit the HGF-stimulated c-Met phosphorylation in PC-3 cells. HGF
induces phosphorylation of Met in PC-3 cells (ATCC No. CRL-1435).

{0241] = PC-3 cells were seeded into individual wells of 96-well Costar tissue culture plates
(Corning Catalog No. 3595) at a density of 4.5x10* cells per well in 100 pL F-12K (ATCC,
Manassas, VA, Catalog No. 30-2004) containing 10% Fetal Bovine Serum (Invitrogen Catalog
No. 10438026} and 1% penicillin-streptomycin (Invitrogen Catalog No. 15140122). After 24
hours at 37°C with 5% CO,, the media was removed, and cells were rinsed once with serum-
free F-12K containing 1% penicillin-streptomycin. Cells then were incubated for 24 hours in

100 pL serum-free F-12K containing 1% penicillin-streptomycin.

[0242]  The following 10 different dilutions of each of the antibodies being investigated
were prepared in serum-free F-12K containing 1% penicillin-streptomycin: 6667 nM, 2222 nM,
741 nM, 247 oM, 82.3 nM, 27.4 uM, 9.1 aM, 3.0 nM, 1.0 nM, and 0.3 nM. Each antibody
‘dilution, and, serum-free F~12K containing 1% penicillin-streptomycin without antibody, were
separately combined with an equal volume of serum-free F-12K containing 1% penicillin-
streptomycin and 500 ng/mL HGF (R&D Systems Catalog No. 294-HGN-025). These
antibody/HGF dilutions were incubated for 30 minutes at 25°C. This resulted in a final
concentration of 1.25 nM HGF. |

[0243] The PC-3 cells then were rinsed once with serum-free F-12K containing 1%
penicillin-streptomycin. Next, 70 uL of serum-free F-12K containing 1% penicillin-
streptomycin was added to the cells, followed by 10 pL of 10 mM NasVO4 (Sigma Catalog No,
56508) in serum-free F-12K containing 1% penicillin-streptomycin. The cells then were
incubated for 60 minutes at 37°C with 5% CO,. Following this incubation, 20 uL of each
antibody/HGF dilution was added separately to separate wells, viclding a final HGF
concentration of 50 ng/mL, and the following final concentrations of each antibody: 666.7 nM,
2222 M, 74.1 nM, 24.7 nM, 8.23 nM, 2.74 nM, 0.91 nM, 0.30 aM, 0.10 oM, 0.03 nM. The
cells then were incubated for 10 minutes at 37°C with 5% CO,, after which point the
media/antibody/HGF mixture was removed, the plates were placed on ice. The cells then were
rinsed once with 100 pL per well of ice-cold PBS (Invitrogen Catalog No. 14190144)
containing 1 mM Na;VO,. The cells then were incubated for 30 minutes at 4°C in 100 pL per
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well ice-cold lysis buffer consisting of 1% OmniPur Triton X-100 (MERCK KGaA, Darmstadt,
Germany, Catalog No, $410), 50 mM Tris-HCI pH 8.0, 100 mM NaCl, 0.3 mM NagVQ,, 1x
protease inhibitor cocktail (Sigma Catalog No. P8340), and 1x phosphatase inhibitor cocktail 2
(Sigma Catalog No. 5726). ‘

[0244} Biotinylated anti-human HGF-R (c-met) antibody (R&D Systems Catalog No.
BAF358) was diluted to a concentration of 2 pg/mL in DELFIA Assay Buffer (PerkinElmer,
Turku, Finland, Catalog No. 4002-0010) containing 1% bovine serum albumin (Sigma Catalog
No. A2153), and 50 pL of this dilution was added per well of yellow streptavidin microtitration
plates (PerkinElmer Catalog No. AAAND-0005). The plates then were incubated with
antibody for 30 minutes at 25°C with rocking. Following incubation, the plates were washed
with DELFIA wash solution (PerkinElmer Catalog No. 4010-0010), and 80 pL of each of the
different PC-3 cell lysates was added separately to individual wells of the washed streptavidin

microtitration plates.

[0245]} The streptavidin microtitration plates containing PC-3 cell lysates were incubated
for 60 minutes at 25°C with shaking, and then washed with DELFIA wash solution, 100 pL of
600 ng/mL DELFIA Eu-N1 P-Tyr-100 antibody (PerkinElmer Catalog No. AD0159) diluted in.
DELFIA Assay Buffer containing 1% bovine serum albumin was added to each well of the
washed streptavidin microtitration plates previously incubated with PC-3 cell lysates. The
plates were incubated for 60 minutes at 25°C, with rocking. The plates were washed a final
time with DELFIA wash solution. Then 200 uL of DELFIA Enhancement Solution
(PerkinElmer Catalog No. 4001-0010) was added to each well of the washed streptavidin
microtitration plates, and the plates were incubated in the dark for 5 minutes at 25°C, with
shaking.

[0246] Signal then was measured using the Europium protocol on the Victor3V reader
(PeskinElmer). ECsp values were calculated using Prism 4 for Windows (GraphPad Software,
Inc., San Diego, CA) and the sigmoidal dose-response equation.

[0247)] The results summarized as EC50s in nM are tabulated in Table 5.
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1A3
1023
1F3
288

2F8
3A12
3B6
3DI1t

[0248] The data in Table 9 demonstrate that all eight antibodies are potent inhibitors of
HGF-induced c-Met phosphorylation in PC-3 celis.

Example 10 — Tumeor Inhibition in US7MG Xenograft Model

[0249] The ability of murine monoclonal antibodies of the invention to inhibit tumor
growth was tested in an U§7MG xenograft model. US7TMG cells (ATCC) were expanded in
culture at 37°C in an atmosphere containing 5% CO2 and 95% air, using a medium comprising
"Dulbecco's Modified Eagle medium (DMEM) with 10% fetal bovine serum, 100 units/mL
penicillin and 100 pg/mL streptomycin. The cells were subcultured and maintained by
detaching the cells from the wall of the culture dish using trypsin-EDTA.

[6250] Near-confluent cells were collected by trypsinization and then 5x10° cells in 50%
Matrigel (BD Biosciences; catalog no. 356237) were injected subcutaneously into the upper
dorsal area between the shoulder blades of 7-week old female ICR SCID mice (Taconic Labs).
The long (L) and short (W) diameters (mm) of tumors were measured with a calip-er. Tumor
volume (vol.) was calculated as: volume (mm*) =L x W?/2. When the tumors grew to
approximately 200 mm’, the mmcr—beafing'mice were randomized into 5 groups of 10 mice
each. One group received PBS. Each of the other 4 groups received one of the antibody 1A3,
1D3, 1F3 or 2BR. All antibodies were dosed at 1 mg/kg body weight, twice per week, by intra-
peritoneal injections of 5 doses. Tumor volumes and mouse body weights were recorded twice
per week. Tumor growth inhibition was aixalyied using Student’s t-test. The results are
summarized in Figure 6 and Table 10,
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Table 10

SBEvsPBS | 93% “p=0.001
A3 vs PBS 73% 5=0.0075
1D3 vs PBS 51% p=0.075

iF3 vs PBS 60% p=0.027

[0251] Partial regression was achieved in 2B8 treated group (Figure 6). Statistically
significant growth inhibition was observed in the 1A3-treated and 1F3-treated groups (Table
10). There was 51% tumeor growth inhibition for 1D3 with a p value of 0.075. No significant

body weight loss was observed.
Example 11 — Tumor Inhibition in U118 Xenograft Model

[0252]} The ability of the antibodies 1A3, 1D3, 1F3 and 2B8 to inhibit tumor growth was
tested in an U118 xenograft model. U118 cells (ATCC) were expanded as described in
Example 10 (above) with respect to the US7MG cells.

[0253] Subcutaneous tumors were established as described in Example 10 above, except
that the mice used were 7 weeks old female NCr nude mice (Taconic), and treatment was
started when the tumors grew to approximately 80 mm°. As in the US7MG model, all the
antibodies were dosed at 1 mg/kg body weight twice a week by intra-peritoneal injections for 4
doses. Tumor volumes and body weights of the mice were recorded twice per week. Tumor
growth inhibition was analyzed using Student’s t-test. The results are summarized in Figure 7
and Table 11. '

Table 11

B hiBrion
2BE vs IeG 75% p=0.007
1A3 vs IeG 57% p=0.01
1D3 vs IeG 47% p=0.12
1F3 vs IeG 30% p=0.39

[6254] Statistically significant tumor growth inhibition was observed in 2B8 and 1A3
treated groups (Figure 7). There was modest tumor growth inhibition in 1F3 and 1D3 groups
with p values less than 0.05, which was defined as statistical significance in this study (Table

11). ‘No significant body weight loss was observed.
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Example 12 — Humanization of Murine Meonoclonal Antibodies

[0255] This Example describes the humnanization of the murine 2B8 antibody, together with
a characterization of the resulting humanized antibodies. The murine 2B8 Heavy and Light

Variable Regions were “humanized” by two methods.
A. Bumanization Procedure 1

{0256} In the first method, three humanized heavy chain variable regions and two
humanized kappa light chain variable regions were designed based on the “superhumanization”
method described in Hwang et al. (2005) METHODS 36:35-42; Tan et al. (2002) J. IMMUNGL.
169:1119-1125; U.S. Patent No. 6,881,557.

{0257} The Chothia canonical structural élass was determined for each mouse 2B8 CDR
based on CDR length and amino acid composition. Human germline variable regions
consisting of the same Chothia canonical structural class light and heavy variable regions were
identified based on known human germline variable region reference alleles described at the
International Immunogentics Information System (IMGT) website (available on the world wide
web at imgt.cines.fr and biochem.unizh.ch/antibody/Sequences/index.himl). These human
germline variable regions of the same structural class were compared to murine 2B8 variable
reéions by calculating the percent identity or similarity between CDR amino acid residues.
Those human germline variable regions with the highest identity and/or similarity with mouse
B8 CDR residues were chosen for CDR grafting. The framework residues of the human
germline variable regions were preserved while the mouse 2B8 CDR re sidues were used to
replace the corresponding human germline variable region residues that were different between
mouse 2B8 CDR and human germline CDRs. The human J region that was-most similar to the
2B8 mouse J region was then added to the carboxyl terminus of the “superhumanized™ variable
region. A signal sequence was then added to the amino terminus of the “superhumanized”

variable regions and these amino acid sequences were converted into nucleic acid sequences.

[0258] The complete variable region nucleic acid sequence was constructed using gene
synthesis PCR methods (Young ef al. (2004) NUCL. ACIDS RES. 32:e59) and cloned into a
mammalian expression vector (based on pcDNA3.2 DEST (Invitrogen)) containing human
constant IgG1 (G1m(17,1) allotype) or Kappa (Km(3) allotype (allele 2)) regions (downstream
of the variable regions) using standard molecular biology techniques. All four heavy chain
1gG1 antibodies (chimeric 2B8 and 3 humanized heavy chains (Hu2B8 Hv1-f.1, Hu2B8 Hvs-
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a.1, Hu2B8 Hv5-51.1) were expressed in the possible combinations with all 3 kappa chain
antibodies (chimera 2B8 and 2 humanized light chains (HuZB8 Kvi1-39.1 and Hu2B8 Kv3-
15.1) creating 12 different antibody proteins. Binding of the chimeric, chimeric/humanized,
and hurnanized antibodies to human HGF was then measured as described below and the
results are summerized in Figure 8. Each of the possible combinations of immunoglobulin

heavy chain and immunoglobulin light chain variable regions are set forth below in Table 124,
Table 1ZA

Reeion: B RHER AT A abICIRE g oD

imeric 2B8 (SEQ ID NO: 12) Chimeric 2R8 (SEQ ID NO: 14)

| Chimeric 2B8 (SEQ ID NO: 12) | Hu2B8 Kv1-39.1 (SEQ ID NO: 173)
Chimeric 2B8 (SEQ ID NO: 12) Hu2B8 Kv3-15.1 (SEQ ID NO: 179)
Hu2B8 Hvl-f.1 (SEQ ID NO: 159) Chimeric 2B8 (SEQ ID NO: 14)
Hu2B8 Hvl-f.1 (SEQ ID NO: 159) Hu2B8 Kv1-39,1 (SEQ ID NO: 173)
HuZBS Hvl-£.1 (SEQ ID NO: 159) . | Hu2B8 Kv3-15.1 (SEQ IDNO: 179)
Hu2B8 Hv5-a.1 (SEQ ID NO: 165) Chimeric 2B8 (SEQ ID NO: 14)
Hu2B8 Hv5-a.1 (SEQ ID NO: 165) Hu2B8 Kv1-39.1 (SEQ ID NO: 173)
Fu2B8 Hv5-a.1 (SEQ ID NO: 165) Hu2B8 Kv3-15.1 (SEQ ID NO: 179)

Hu?B8 Hv5-51.1 (SEQ ID NO: 169)

Chimeric 2B8 (SEQ ID NO: 14)

Hu2B8 Hv5-51.1 (SEQ ID NO: 169)

Hu2B§ Kv1-39.1 (SEQ ID NO: 173)

Hu2B8 Hvs-51.1 (SEQ ID NO; 169)

Hu2B8& Kv3-15.1 (SEQ ID NO: 179)

Each of the possible combinations of immunoglobulin heavy chains and

immunoélobulin light chains are set forth below in Table 12B.
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Table 12B
Chnnenc ZBS Kappa (Km(B)
(SEQ ID NO: 157)
Chimeric 2B8 IgGl (SEQ ID NO: 155) Hu2B8 Kv1-39.1 + Kappa Constant (Km(3)
: : allotype) (allele 2} (SEQ ID NO: 177)
Chimeric 2B8 IgG1 (SEQ ID NO: 155) Hu2B8 Kv3-15.1 + Kappa Constant (Km(3) |
allotype) (allele 2) (SEQ ID NO: 181)
Hu2B8 Hv1-f.1 + IgG1 Constant Chimeric 2B8 Kappa (Km(3))
(G1M(17,1)) allotype (SEQ ID NO: 163) (SEQ ID NO: 157)
Hu2B8 Hv1-f.1 + 1gG1 Constant Hu2B8 Kv1-39.1 + Kappa Constant (Km(3)
 (GIM(17,1)) allotype (SEQ ID NO: 163) allotype) (allele 2) (SEQ ID NO: 177)
Hu2B8 Hv1-f.1 + IgG1l Copstant Hu2B8 Kv3-15.1 + Kappa Constant (Km(3)
{(GIM(17,1)) allotype (SEQ ID NO: 163) allotype) (allele 2) (SEQ ID NO: 181)
Hu2B8 Hv5-a.1 + IgG1 Constant Chimeric 2B8 Kappa (Km(3))
(G1IM(17,1)) allotype (SEQ ID NO: 167} (SEQ IDNG:; 157)
Hu2B8 Hv5-a.1 + IgGl Constant Hu2B8 Kv1-39.1 + Kappa Constant (Km(3)
(G1M(17,1)) allotype (SEQ ID NO: 167) allotype) (aliele 2) (SEQ ID NO: 177)
Hu2B8 Hv5-a.1 +IgG1 Constant Hu2B8 Kv3-15.1 + Kappa Constant (Km(3)
(GIM(17.1)) allotype (SEQ ID NO: 167) allotype) (allele 2) (SEQ ID NO: 181)
Hu2B8 Hv5-51.1 + IgG1 Constant Chimeric 2B8 Kappa (Km(3))
(G1M(17,1); allotype (SEQ ID NO: 171) (SEQ ID NO: 157)
HuZB8 Hv5-51.1 + IgG1 Constant Hu2B8 Kv1-39.1 + Kappa Constant (Km(3)
{(GIM(17,1}) allotype (SEQ ID NQ: 171) allotype) (allele 2} (SEQ ID NO: 177)
Hu2B8 Hv5-51.1 + IgG1 Constant ' Hu2B8 Kv3-15.1 + Kappa Constant (Km(3)
(GI1M(17,1)) allotype (SEQ ID NO: 171) allotype) {(allele 2) (SEQ ID NO: 181)

102606] Two of the possible antibody constructs containing the full length immunoglobulin
heavy and light chains containing humanized variable regions are designated below:
sh2B8-9 (GIm(17,1)) = hu2B8 Hv5-51.1 (+ IgG] constant region (G1m(17,1)
allotype) (SEQ I3 NO. 171) plus hu2B8 Kv 1-39.1 (+ Kappa

constant region (Km(3) allotype (allele 2))) (SEQ ID NO.
177

shZB8-12 (GIm(17,1)) = hu2B8 Hv5-51.1 (+ IgG1 constant region (G1m(17,1)
allotype)) (SEQ ID NO. 171) plus hu2B8 Kv 3-15.1 (+ Kappa
constant region (Km(3) allotype (allele 2))) (SEQ ID NO.
181).
[0261] . The nucleic acid sequencesrencoding and the protein sequences defining each of the
humanized antibodies are sumsmarized below. In this section, the last nucleotide of each

variable region is the first base of the next codon generated by the variable/constant region
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junction. This nucleotide is included in the Variable Region because it is part of that exon.

Amino acid sequences of Constant Regions listed below include the translation of this junction

codon.
[0262]

(1) Nucleic Acid Sequence Encoding the Full Length Chimeric 2R 8 Heavy Chain

(Mouse Variable Region and Human IgG1 Constant Region) {allotype G1m{17.1)) (signal
sequence underlined) (SEQ ID NO. 154) .

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
S0l
961
1021
1081
1341
1201
1263
1321
1381

[0263]

atgggatgga

gctatateat

cctcbttitg gtagraacay

ctacagatgl

gecactocoeag

gtocaactge
tgcaaggett
ggacaaggor
gagaagttea
caactcagoca
ggtagoatcet
aagggacocat
geoectgggct
ggogecchga
cocetocagea
aaggtgaatc
gacaaaactc
ttecctettce
tgcgtagtay
ggegtggagg
cgtgtyggtca
tgcaaggtct
gggcageoas
aaccaggtea
tgggagagea
gacggectoct
aacgtettct

ctetecctgt

agcagectgy
ctggectacac
ttygagtggat
agageaagge
gectgacatce
ttgactacty
cggtetteec
gectggheaa

‘ceageggegh

gogtggtgac
acaagoeocay
acacatgccc
ceoccaaaacc
tggacgtgay
tgeataatge
gegtecteac
coaacaaage
gagaaccaca
gectgacetyg
atgggeagco
tcttooteta
evatgetoogt
ctoegggtaa

ggctgaactyg
ctteaccacce
tggagagatt
cacactgact
tgaggactet
gggecaagge
cotggoacoa
ggactacttc
gocacaccette
cgtgecctoe
caacaccaag
avcgbgeeca
caaggacace
ccacgaagac
caagacaaay
cgtectgoac
ccteocagee
ggtghtacacc
ccetggtcaas
ggagaacaac
cagcaagctc
gatgecatgayg
atga

gtgaagecotg
tactggatge
aatcctacca
gtagacaaat
geggtetatt
accactctca
coectocaaga
ceogaaccgyg
caggetgtee
agoagottgg
gbtggacaaga
goacctgaac
ctoatgatct
cotgaggbon
ccgecgggagyg
caggactggco
cccategaga
ctgoccecat
ggcttctate
tacaagacca
accgtggaca
getekbgoaca

ggacttcagt
actgggtgas
acggtecatac
cotecagead
actgbgcaag

cogtoteote

goacctetgy
tgacggtgte
tacagtecte
geaccoagac
aagttgagcce
tectggyggy
CoCggaccee
agtteaactyg
agcagtacaa
tgaatggeaa
aaaccatete
coogggatga
ccageogacalt
cgeceteccgt
agagoaggtyg
accactacac

gaagetgtoes
tecagaggoet
taactacaab
ageoetacatyg
aaactatgtt
agecoctccace
gggcacagey
gtggaactca
aggactctac
ctacatetge
caaatctitgt
accgtcagtbo .
tgaggtbcaca
gtacgtggac
cagcacgtac
ggagtacaag
caaagecaaa
getgaceaay
cgeccgtggayg
goetggactee
gcagcagagy
gragaagage

(2) Protein Sequence Defining the Full Length Chimeric 2B8 Heavy Chain

(Chimeric 2B8 IpG1 (G1m(17.1) allotype) (without signal sequence) (SEQ ID NO. 155)

i
61
121
18%
24%L
300
361
421

[6264]

gvglggpgae
nekfkskatl

tkgpsvipla
yslssvvivp
vElfppkpkd
yrvvsvitvl
kngvsltelv
gnvEscsvmh

lvkopgtsvkl
tvdkssstay
pssksteggt
sssligtgtyi
tlmisrtpev
hgdwlngkey
kgfypsdiav
ealhnhytgk

sckasgytft
nglssltsed
aalgclvkdy
cnvnhkpsat
tovvvdvshe
kckvenkalp
ewesnggpen
slslspgk

tywmhwyngr
savyycarny
fpepvtvewn
kvdkkvepks
dpevkinwyv
apiektiska
nykttppvld

pggglewige
vgsifdywgg
egaltsgvht
cdkthteppe
dgvevihmakt
kggprepgvy
sdgsfflysk

inptnghtny
gttltvssas
fpavligssgl
papellggps
kpreegynst
tlpperdelt
levaksrwgg

(3) Nucleic Acid Sequence Encoding the Full Length Chimeric 2B8 Light Chain

{Mouse Variable Region and Human Constant Region) (Chimeric 2B8 _Kagpa Em(3M) (signal
sequence underlined) (SEQ ID NO. 156)

i atggaatcac agacteoggh ctteatatees atactogctet gottatabog tgoctgatgyy
61 macattgtaa tgacccaatc toccaaater atgtecatgt cagtaggaga gagggtcace




121
isl
241
30%1
36l
421
481
541
601
661

[6265]

ttgagotgea
gecgecagtote
cgottoacayg
gaagaccttg
gggaccagge
tetgatgage
cacagagagyg
gagagtatca
ctgagoaaay
ctgagetaege

aggooagbya
ctaaactget
gragtggate
cagattatoa
tggasataaa
agttgaaate
ccaaagtaca
cagagoagga
cagactacga
cogtoacaan

- 70 -

gaatgtggtt
gatatacggg
tgcaacagat
ctgtgggcay
acqgaactgtg
tggaactgoa
grggaaggLg
cagcaaggac
gasacacaaa
gagcttoazc

tocttatgtat
gcatcocoaace
Ltcactobga
agttacaact
getguaceoat
totghtogtgt
gataacgoce
agcacctaca
gtetacgeoeh

aggggagagt

cetagtatea
ggaacactgg
caeatcageag
atcegtacace
ctgtetteat
goctgotgaa
tocaatoggg
goctcageay
goegaagtoac
gtiga

acagaaacca
ggtoooogat
tgtgegggot
gtteggaggy
cttoceogoeca
taacttctat
taacteoccay
caccchgacy
ccatcaggge

(4)_Protein Sequence Defining the Full Length Chimeric 2B8 Light Chain

(Chimeric 2B8 Kappa (Km(3))) (without signal sequence) (SEQ ID NO. 157)

1 nivmtgspks msmsvgervt lsckasenvv syvewygakp agepklliyg asprntgvpd
€1 ritgsgsatd ftltissvra edladyhcgg synypytfgg gtrleikrtv aapsvifpp
121 sdegiksgta svvellmnfy preakvgwkv dnalgsgnsg esvtegdskd styslestlt
1Bl lskadyekhk vyacevthgyg lespvtksfn rgec '

[0266] | (5)_Nucleic Acid Sequence Encoding Humanized Hu2B8 Hv1-f.1 Heavy Chain
Variable Repion (signal sequepce underlined) (SEQ ID NO. 158)

I atgpactgcea cetpgagpat ceiecictie plepcagcay ctacaggcac ceacgecgag

61 gtecageigg tacagiotgg ggeigagptg aagaagectg gopctacagt gaaaatcice
121 tgcaaggttt ctggatacac cticaccacc tactggatge actgggtpca acaggeccet

181 pgaaaaggee ttgagtgpat ggpagapatt aatcctacca acggteatac taactacaat

241 gagaagtice agggcagagt caccataace geggacacgt ctacagacac agectacatg

301 gagctgagea goetgagatc tgaggacacg googtgtatt actgtgeaac aaactatptt

361 ggtagceatct tigactactg gggecaagga acectggica cegtetecte ag

[0267]

1 evglvgsgae vkkpgatvki sclévsgytﬁ tywmhwvqga pgkglewmge inpinghtny
61 nekfggrvti tadtstdtay melssirsed tavyycatny vgsifdywgg gtlvtvss

(6)_Protein Sequence Defining Humanized Hu2B8 Hv1-f1 Heavy Chain Variable
Repion (without signal sequence) (SEQ ID NO. 159)



}
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[6268] (7)_Nucleic Acid Sequence Fncoding Human IgG1 Heavy Chain Constant Region
(G1m(17.1) allotype) (SEQ ID NO. 160}

1 cetecaccaa gggeccateg gtettecece tggoaceete ciccaagage accteigeegg
61 gcé,cagcggc cctgggcetge ctggicaagg actacticee cgaaccggtg acggigtegt
121 ggéactcagg cgecetgace ageggegtge acacettece ggetgiceta cagiecteag
181 gactctactc ccteageage giggtgaceg tgocciccag cagetiggee acccagacct
241 acatctgcaa cgigaatcac aageccagea acaccaaggt ggacaagaaa gitgagceca
301 aatcttgtga caasactcac acatgoccac cgtgeccage acctgaactc ctggpgggac
361 cgicagtett cctcttcccb ccaaaaccea aggacacect catgatctce cggaccectg
421 aggtcacatg cgtpptegty gacgtgagee acgaagacce tgaggtcaag ttcaactggt
481 acgtgpacgg cgtggagglg cataatgeea agacaaagot gCgEgaggag cagtacaaca
54] geacgtaceg tgtggteage gtectcaceg tectgcacca ggactggetg aatggcaagg
601 agtacéagtg caaggtctce aacaaagecc teccageece catogagaaa accaicteca
661 aagecagagg goageeccga gaaccacagy tgtacacﬁcct geccccatee cgggatgage
721 tgaccaagaa ccaggticage ctgacetgee tggicaaagg ctictatece agegacateg
781 ccgtgpagty ggagagcaat gggcagecgg agaacaacta caagaccacg ccicccgige
841 tggactccga cggetectte tiectctaca geaagetcac cgtggacaag ageaggtggc
001 agcaggggaa cgicttctea tgetocgtga tgeatgagge tetgcacaac cactacacgc
961 agaagagcct ciceotgtet cegggtaaat ga

[0269]  (8) Protein Sequence Defining Human IgG] Heavy Chain Constant Region
(G1lm(17.1) allotype) (SEQ ID NO. 161). The first amino acid is derived from translation of
the last nucleotide of variable region and beginning two nucleotides of the IgG1 Heavy Chain.

sequence,

1 astkgpsvip lapsskstsg gtaalgelvk dyfpepvtvs' wnsgaltsgv htfﬁavlqss
61 glyslssvvt vpssslgtgt yicnvnhkps ntkvdkiovep kscdkthicp pepapellgg
121 psvflfppkp kdtimisrtp evicvvvdvs hedpeviinw yvdgvevhna ktkpreeqyn
181 styrvvsvit vihgdwingk eykckvsnka Ipapiektis kakgqprepg vytlppsrde
241 ltknqvslte Ivkgfypsdi avewesngqp ennykttppv ldsdgsfily skitvdksrw
301 gqgnviscsv mhealhnhyt gksislspgk
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(9% Nucleic Acid Sequence Encoding the Full Length Heavy Chain Humanized

Hu?B8 Hvlf1 Variable Region and Human JgG1 (Gl 17.1) allotvpe) Heavy Chain Constant

Region (signal sequence underlined) (SEQ ID NQO. 162)

1

61
121
181
241
30l
361
421
481
5471
601
661
721
781
B41
301
s56l
1021
1081
R
120L
1261
13234
1381

[0271]

atggactgca

cctggaggat

coetectettg

gtggeageaqg

ctacaggeac

ccacgoogag

gbeoecagetgg
tgecaaggttt

ggaaaaggge

gagaagttcc
gagctgagoa
ggtageatct
aagggcccat
geectggget
ggegeectga
toeotoagea
aacgbgaate
gacaaaacte
ttectettee
tgegtggtgs
ggcgtggady
cgtgtaggtca
tgcaaggtet
gggeagcoec
aaccaggtca
tgggagagca
gacggoetoct
aacgtettct
ctetocctgt

tacagtetbgg
ctggatacac
ttgagtggat
agggcagaghb
gootgagatc
ttgactactg
cggtetteec
gectggtcaa
ccageggogt
gogtggtgac
acaageocag
acacatgcce
cococaaaace
tggacgtyayg
tgeataatge
gegtectoac
ccaacaaago
gagaacgaca
gocotgacetg
atgggecagee
tetteoeteta
catgetoegt
ctcogggtaa

ggctgaggty
cttecaccace
gggagagatt
caccataace
tgaggacacy
gggecaagga
cetggoaced
ggactactte
geacacctoe
cgtgcegtee
caacaccaag
acegtgecoa
caaggacaca
ccacygaagac
caagacaaag
cgbechgeac
cetcooagee
ggtgtacace
cectggtcaaa
ggagaacaac
cagcaagote
gatgcatgag
atga

aagaagcoctg
tactggatge
aatcctacca
goggacacgt
googtgtatt
‘accotggtea
tcetoeoaaga
cocgaaccgyg
ceggetbgtec
agcagettgy
gtggacaaga
geacctgaac
ctcatgatct
cotgaggtcea
cocgegggagyg
caggactgge
cceceategaga
ctgeecceoat
ggcttetate
tacaagacca
acogtagacsa
gototgeaca

gggctacagh
actgggtgca
acggtcatac
ctacagacac
actgtgcaac
ceghbocbocte
goacetetgy
tgacggtgte
tacagtccte
goarceagac
aagttgagee
teckgggygs
cocggacces
agttoaactyg
agcagtacaa
tgaatggeaa
aaaccatcte
ceogggatga
ccagegacat
cgcctocoogh
agagcoaggtyg
accactacac

gaaaatcteo
acaggeesct
taactacaat
agectacatyg
aaactatgtt
agocctoecace
gggcacagey
gtggaactca
aggachtoetac
ctagatctge
caaatottgt
aceghoagte
tgaggtcaca
gtacgtggac
cageacgtac .
ggagtacaag
caaagccaaa
gctgaccaag
cgecgtggay
gocbggactee
gcagcaggdy
geagaagage

(10)_Protein Sequence Defining the Full Length Heavy Chain Humanized Hu?B§

" Hv1{1 Variable Region and Human IgG1 Heavy Chain Constant Region (G1m(17.1) aliotvpe)

(without signal sequence) (SEQ ID NO. 163)

1
sl
121
isl
24%
301
361
421

[0272]

evglvgsgae
nekfggrvil
tkgpsvipla
yslsavvbvp
vElfppkpkd
yrvvsvltvl

kngvsitely’

gnviscsvmh

vkkpgatvii
tadtstdtay

psskstsggt
gssalagtatyl
tlmisrtpev
hgdwlngkey
kgfypsdiav
ealhnhytgk

sckvsgytft
melsslrsed
aaligclvkdy
cnvnhkpasnt
tovvvdvshe
kekvsnkalp

tywnhwvgga
tavyycatny
fpepvtvawn
kvdkkvepks
dpevkinwyv
apiektiska

ewesnggpen nykttppvld

slslspgk

Variable Region (signal sequence underlined) (S8EQ ID NO. 164)

pgkglewnge
vgsifdywgg
ggaltsgvht
cdkthtoppc
dgvevhnakt
kggprepgvy
sdgsfflysk

1 atgggpteaa cegecatect ggecctecte ctagetatte tccaaggast ctgtpccgaa
61 gigeagetgg tgeagtctgg ageagaggig aaaaageccg gpgagtctet gaggatetee
121 tgtaaggett ctggatacag ctitaccacc tactggatge actg ggtgcg coagatgece

181 ggpaaapgec tgzagtggat gggggagatt aatectacca acggteatac taactacaat

inptnghtny
gtlvtvssas
fpavigssgl.
papellgaps
kpreegynst
tlppsrdelt
1twdkesrwgg

(11) Nucleic Acid Sequence Encoding Humanized Hu2B8 Hv5a.1 Heavy Chain
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241 ccgtecttee aaggecacgt caccatetea getgacaagt coatcageac tgectacetg
301 cagtggagea goctgaagge cteggacace gecatgtatt actgtgegag aaactatgtt
361 ggtagceaict tigactactg gggecaagpa accetggtea cogiciecte ag

[0273] 12) Protein Sequence Defining Humanized Hu2B8 HvS5a.1 Hea
Region (without signal sequence) (SEQ ID NO. 165)

Chain Variable

1 evglvgsgae vkkpgeslri sckgsgysft tywmhwvrgm pgkglewmge inptnghiny
61 npsfqghvii sadksistay lgwsslkasd tamyycarny vgsifdywgq gtivtvss

(1) Nucleic Acid Sequence Encoding the Full Length Humanized Hu2B8 Hy5a.1

[0274]

Heavy Chain Variable Region and Human IeG1 (G1m(17.1) allotyne) Heaw Chain Constant
Region (signal sequence underlined) (SEQ ID NO. 166)

1

&1
12L
181
241
3¢l
361
421
481
541
6§01
661
721
781
B4l
501
981
1021
1081
1141
1201
1261
i3zl
138l

[6275}

atguagtcaa

ccgecatoct

cgoogtocte

ctggetgtte

rocaaggagt

ctotgocgaa

gtgeagotgg
tgrasgggtt
gggasagges
ccgbocttee
cagtggagca
gotagcatcet
aagggoecceat
gococtggget
gacgocctga
tococteagea
aacgtgaatc
gacaazactce
tteotcttoe
tgegtagtgy
ggcgtggagy
cgtotggtca
tgeaaggtot
goggoageooe
aaccaggteoa
toggagagca
gacggctect
aacgtoettot
cteobecctgt

tgeagtetgy
ctggatacag
tggagtggat
aaggceacgt
gectgaaggco
ttgactactg
cggtettoee
goctggtoas
ceageggegt
gegltogtgac
acaageoocag
acacatgeco
cecocaaaace
tggacgtgag
tgeataatge
gegtoctcac
ccaacaaagc
gagaaccaca
goctgaccty
atgggeagcoe
tettectota
catgotocogt
cteogggtaa

agcagaggtyg
ctttaceace

gggggagatt
caccatctca

ctoggacacoe

gggocaagga
cotggoaces
ggactactte
gcacacatte
cgtgeectoe
caacaccaag
accgtgocea
caaggacace
ccacgaagac
caagacaaag
cgtootygeac
cctoccagoco
gatgtacace
cetggteaaa
ggagaacaac
cagcaagokba
gatgcatgag
atga

asaaagecey
tactggatge
aatcctacca
getgacaagt
goeatgtatt
accctggtea
tecteocaaga
coogaacegy
ceggekgteo
agcagettgg
gtoggacaaga
goacctgaac
ctocatgatet
cotgaggtcea
cecgcgggagy

‘caggactgge

caocatogaga
ctgeceocat
ggecttetate
tacaagacoa
accgtggaca
geototgeaca

gggaghtectct
actgygtgey
acggtcatac
ceatcageac
actgtgcegay
cegbotocte
goacctetgy
tgacggtgte
tacagtectco
goagocagac
aagttgagec

toctgggegg

cecggacoce
agtteaacty
agagtacaa
tgaatggcaa
aaaccatecte
coogggatga
ceagegacat
cagcctocegt
agagcaggtyg
accactacac

gaggatcteoe
cecagaltgecece
taactacadt
tgoctacotyg
aaactatgtt
agoctocace
gggcacageyg
gtggaactca
aggactetac
ctacatctge
caaatettgt
accgteagto
tgaggtcaca
gtacgtggac
cageaagtac
ggagtacaag
caaagocaaa
goebgaccaag
cygcegtggag
getggacteg
geageaggdyg
geagaagage

{14) Protein Sequence Defining the Full Length Humanized Hu?B8 Hv5a.1 Heavy

Chain Variable Region and Human IgGl (Gim(17,1) allotype) Heavy Chain Constant Region
(without signal sequence) (SEQ ID NO. 167)

i
61
121
18l
241
301

evglvgagae
npafgghvii
tkgpsvipla
yealssvvtvp
vElfppkpkd
yovrsvitvl

vkkpgeslxi
sadksistay
pssksteggt
sselgtgtyi
timisripev
hgdwlngkey

sckygsgysft

aalgcelvkdy
cnvnhkpant
tevvvdvshe
kckvsnkalp

tywmhwvrgm pgkglewnge
lgwsslkasd tamyycarny vgsifdywoag

fpepvtvswn
kvdkkvepks
dpevkinwyy
apiektiska

sgaltsgvht
edkthtoppe
dgvevhnakt
kgaprepgvy

inptnghtny
gtlvtvssas
Fpavigssgl
papellggps
kpreegynst
tlppsrdelt
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361 kngvsltelv kgfypsdiav ewesnggpen nykttppvld sdgsfflysk levdksrwgd
421 gnviecsvmh ealhnhytgk slsispgk

16276]  (15) Nucleic Acid Sequence Encoding Humanized Hu2B8 Hv3-51.1 Heavy Chain
Varizble Region (signal sequence underlined) (SEQ ID NO. 168)

1at

caa cogecateet cgecctocte otggetgtte tecaagpagt ot

61 gtgcé.gctgg tgcagictgg ageagaggtg aaaaagcecyg gggagictet gaagatetee
121 tgtaagggtt ctgpatacag ctitaccace tactggatge actgggtgeg ccagatgece

181 gggaaaggec tggagiggat ggpggagatlt aatcctacea acggtcatac taactacaat

241 cegtecttce aaggecaggt caccatctca getgacaagt ceatcageac tgectacetg

301 cagtggagcea gectgaagge cicggacace gecatgtatt actgtgcgag aaactaiptt

361 ggtagcatct ttgactactg gggecaagga accctggtea cogletecte ag

102771

Variable Sequence (without signal sequence)} (SEQ ID NO. 169)
1 evqlvgsgae vkkpgeslki sckgsgysft tywmhwvrgm pgkglewmge inptnghiny

61 npsfqgavti sadksistay lqwsslkasd tamyycarny vgsifdywgq gtlvtvss

[0278]

(16)_Protein Sequence Defining Humanized Hu2B8 Hv5-51.1 Heavy Chain

(17) Nucleic Acid Sequence Encoding the Full Length Humanized Hu2B8 Hv5-

51.1 Heavy Chain Varizble Region and Human IgG1 (Glm(17.1) allotype) Heavy Chain
Constant Region (signal sequence underlined) (SEQ ID NO. 170)

1

61
121
181
241
301
381
421
481
541
601
661
721
781
841
01
86l
1021
1081
1141
1201
1261

atggggtcaa

cogegatect

cgecotocte

ctggctgttg

tecaaggagt

ctgtgcogaa

gtgcagetgy
tgtaagggtt
gggaaaggcee
ceghocttoe
cagtggagca
ggtagceatct
aagggoceat
geactgggoet
ggcgeectga
tooctoagea
aacgtbgaatc
gacaaaactc
ttectottoe
tgcgtggtgg
ggegtggagy
cgtgtggtca
tgcaaggtcet
gggoagecce
aaccaggtca
Tgggagagea
gacggotoct

tgecagketgy
ctyggatacag
tggagtggat
aaggccaggt
gectgaagge
tegactacty
cggtotteea
goctggbcaa
ccageggegt
gagtggtgac
acaagcceay
acacatgoeee
ccacaaaace
tggacgtgag
tgeataatge
gegtecteac
ceaacaaage
gagaaccaca
gecctgacety
atgggoagee
teottoctetkar

agcagaggtyg
ctttaccace
gggggagatt
caccatobea
ctoeggacacce
gggecaagya
cotggoacee
ggactactte
geacaccktitc
cgtgecctee
caacaccaay
accgtgcooca
caaggacacc
ceacgaagac
caagacasaag
cgtectgcac
cotooccages
ggtgtacacc
cetggtcaaa
ggagaacaas
cagcaagete

aaaaagaeccyg
tactggatgce
aatcctacea
gotgacaagt
gecatgtatt
acccetyggtca
teobccaaga
cocegaacogy
coggetgtog
agceagotigy
gtggacaaga
goacchgaac
ctoatgatet
cctgaggtoa
cegegggagy
caggacktggc
gecatogaga
ckbgecoccat
ggettcotatc
tacaagaccea
accgtggaca

gggagtctet
actgggtgceg
acggteatac
ccateageac
actgtgogag
ccgbetecteo
geacebotgg
tgacggtutc
tacagtocte
geaceoagac
aagttgagece
tectgagggg
ceoggaccce
agttcaactg
agcagtacaa
tgaatggeaa
aaaceatctc
ceogggatga
ceagegacat
egectoecgh
agagoaggty

gaagatctcee
ccagatgece
taactacaat
tgcctacetg
aaactatgtt
agoctecaco
gggcacagceqg
gtggaactca
aggactctac
ctacateotge
caaatocttgt
accegtcagte
tgaggtcaca
gtacgtggac
cagcacgtac
ggagtacaag
carageoara
goetgaccaag
cgeegtggag
gotggactee
geageagggdg



3
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1321 aacgtehtet catgcteegt gatgeatgayg gotctgeaca accactacac geagaagage
1381 cteotocetgh ctocgggtas atga

[0279]

{18} Protein Sequence Defining the Full Length Humanized Hu2B8 Hv5-51.1

Heavy Chain Variable Region and Human IgG] (Glm(17.1) allotype) Heavy Chain Constant

Region (without signal sequence) (SEQ ID NO. 171)

1
6L
121
lgl
241
301
36l
421

[0280]

evglvgsgae
npsfggavti
tkgpsvipla
yvalessvwwiyp
vElfppkpkd
yrvvsvltvl
kngveltelv
gnviscsvmi

vkkpgeslki
sadksistay
psskstsggt
saslgtgtyi
tlmisrtpev
hgdwlngkey
kgfypsdiav
ealhnhytgk

sckgsgysft
lgwsslkasd
aalgelvkdy
envrnhkpsnt
tovvvdvshe
kckyvsnkalp
ewesngqpen
slslispgk

tywanhweragn pgkglevmge inptnghitny
tamyycarny vgsifdywag gtlvtvssas
fpepvitvewn sgaltsgvht fpavigssgl
kvdkkvepks cdkthteppe papellggps
dpevkEnwyv dgvéevhnakt kpreegynst
apiektiska kggprepgvy tlppsrdelt
nykttppvlid sdgsfflysk ltvdksrwgg

{(19) Nucleic Acid Sequence Encoding Humanized Hi2B8 XKv1-39.1 Kapna Chain

Variable Region (signal sequence underlined) (SEQ ID NO. 172). Two possible start ATGs are

shown in uppercase.

1 ATGgacATGa gggtoeccegc teagetectg popctoctee tactetggct cogapetece

61 agatgigaca tccagatgac ccagteteea tectcectgt ctgeatetgt aggagacaga

121 gtcaccatca cttgeazgge cagtgagaat gtpgtttclt atgtatectg gtatcageag

181 aaaccaggga aagcecctaa getectgate tatggggeat ceaaccggaa cactggggte

241 ccatcaaggt tcagtggeag tggatctogg acagattica cictcaccat cageagtetg

301 caacctgaag atfitgeaac ttactactgt gggeagagtt acaactatce gtacacptit

361 ggccagggpa ceaagetgea gatcaaac

[0281} (20) Protein Sequence Defining Humanized Hu2B8 Kv1-39.1 Kappa Chain

Variable Region (without signal sequence) (SEQ ID NO. 173)

1 digmigspss Isasvgdrvt itckasenvv syvswyqqgkp gkapkilivg asnrntgvps
61 rfsgsgsgid ftltisslqp edfatyyegg synypytfeq gtkleik

[0282]

(Km(3) allotype) (allele 2) (SEQ ID NO. 174)

1 gaactgtggc tgcaccatet gtetteatet tecogecate tgatgageag ttgaaatcty

(21 Mucleic Acid Sequence Encoding Human Kappa Chain Constant Region

61 gaactgcectc tgttgtgtpc ctgetgaata actictatee cagagaggece aaagtacagt

121 gganggtgga taacgcocte caatcgggta actcecagga gagtgteaca pageaggaca

181 geaaggacag cacctacage ctcageagea cectgacget gageaaagea gactacgaga
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241 aacacaaagt ctacgectge gaagtcacce atcagggect gagetcgeee gicacaaaga

301 geHcaacag gegagapgtgt tga

{0283}

(22) Protein Sequence Defining Human Kappa Chain Constant Region (Km(3)

allotype) (allele 2) (SEQ ID NO. 175). The first amino acid is derived from translation of the
last nucleotide of variable region and beginning two nucleotides of the Kappa Light Chain

sequence.

1 rtvaapsvii fppsdeqlks gtasvvelln nfypreakvg wkvdnalgsg nsqésvteqd
61 skdstyslss tltlskadye khkvyacevt hqgglsspvik sfnrgec

[0284]

{23) Nucleic Acid Sequence Encoding the Full Length Humanized Hu2B8 Kvi-

39.1 Light Chain Variable Region a:_ld Human Kappa Chain Constant Region (Iim__' (3) allotype)
(allele 2) (signal sequence underlined) (SEQ ID NO. 176)

1
61
121
181
241
301
361
421
481
541
601
661

[0285]

atggacatga

gggteccege

tcagectoctyg

gggctcctge

tactctggetk

cogagagtgce

agatgtgaca
gtcaccatoa

aaaccaggga
ceatcaaggh
caacctgaay
dgoeccaggdga
cogecatoty
ttctatocea
tocecaggaga
ctgacgctga
cagggcctga

tecagatgac
cttgcaagge
aagocectaa
tecagtggcay
attttgecaac
ceaagetgga
atgagcagtt
gagaggceaa
gtatcacaga
geasagcaga
gotegecogt

ceagbeteca
cagtgagaat
getectgate
tggatctggg
ttactactgt
gatcanacga
gaaatctgga
agtacagtgg
gcaggacage
ctacgagaaa
cacaaagage

tectecotgt
gtggtttott
tatggggeat
acagatttca
gggcagagtt
actgtggotg
actgocctetg
aaggtggata
aaggacagea
cacaaagtct
ttecaacaggg

ctgeatctgt
atgtatecty
ccaaceggas
ctctcaccat
acaactatec
caccatcetagt
titgtgtgect
acgooectoca
cctacagoect
acgoetgoca
gagagtgttyg

aggagacaga
gtatcagoag
cacktggggatc
cagcagtoty
gtacacgttt
ctteatette
getgaataac |
atcgggtaac
cagcageacc
agtcacocat
a

(24) Protein Sequence Defining the Full Length Humanized Fu?B8 Kv1-39.1 Light

Chain Variable Region and Human Kappa Chéin Constant Region (Km(3) allotype) (allele 1)
(SEQ IDNO. 177)

1 digmtqspss lsasvgdrvt itckasenvv syvswyggkp gkapklliyg asnrntgvps
61 rfsgsgsgtd ftltisslgp edfatyycgg synypytfogg gtkleikrtv aapsviifpp
121 sdeglksgta svvcilnnfy preakvgwkv dnalgsgnsg esviegdskd styslsstlt
181 lskadyekhk vyacevthag lsspviksfn rgec

[0286]

Variable Region (signal sequence underlined) (SEQ ID NO. 178)

1 atggaapcec cagegeagct tetetteete ctectactet poctcecaga taccactoga
61 ganatagtga tgacgeagtc tccagecace ctgicigigt ctccagggga aagagecace

121 cietectgea aggecagtga gaatgtgptt tottatgtat cetggtacea geagaaacct

181 ggecagpete coaggetoct catetatggg geatecaace ggaacactgg tatcccagee

(25) Nucleic Acid Sequence Encoding Humanized Hu2B8 Kv3-15.1 Light Chain
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241 aggticagtg geagtgggte tgggacagag itcactetca ceatcageag cetgeagict

301 gaagatttig cagtttatta ctgtggpcag agttacaact atcegtacac gtitggecag
361 ggpaccaage tggapgatcaa ac

[0287]

1 eivmtqspat Isvspgerat Isckasenvv syvswyqqkp gqaprlliyg asnrhtgipa
61 rfsgsgsgte filtissigs edfavyyegq synypytigq gtkleik

10288]

Chain Variable Region and Human Kappa Chain Constant Re ioh

(signal sequence underlined) (SEQ ID NO. 180)

1
&1
121
181
241
301
361
4271
481
543
601
661

[0289]

Region and Human Kappa Chain Constant R

atggaagcod

cagcocgeagct

tctettbocte

(26) Protein Sequence Defining Humanized Hu2RB8 Kv3-15.1 Light Chain Variable
Region (without signal sequence) (SEQ ID NO. 179}

(27) Nucleic Acid Encoding the Full Length Humanized Hu2B8 Kv3-15.1 Light

ctgoctactek

) allo

ggctooeaga

e) (allele 2)

taccactgga

gaaatagtga
ctctectgea
ggccaggeta
agattcagtg
gaagattityg
gggaccaage
tctgatgage
cocagagagyg
gagagtgtca
ctgagcaaag
ctgagetege

tgacgeagtc
aggccagtga
ceaggatoot
geagtgggte
cagtttatta
tggagatcaa
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga
cegtcacaaa

tocagecace
gaatgtggtt
catctatggyg
tgggacagag
ctgtgggceay
acgaactygty
tggaactged
gtggaaggtg
cagcaaggac
gaaacacaaa
gagcttcaac

ctgtetgtgt
tettatgtat
gcatccaacc
tteactoctea
agttacaact
gcigecaccat
tetgtitgtyt
gataacgoea
agcacctaca
gtetacgect
aggggagagt

ctocagggga
cetggtaceca
ggaacactygy
ccatcageay
ateccgtacac
ctgtctteat
gectgetgaa
toccaatoggyg
gectoageag
gegaagtcac
gttga

sequence) (SEQ ID NO. 181)

1
61
123
181

[6290]

sagagecace
geagaaacch
tatcecagec
cctgoaghet
gtttggroeayg
cthcocegeea
taacttctat
taactcocag
caccctgacy
ccatcaggge

(28) Protein Sgguence Defining Humanized Hu?Bg Kv3-15.1 Light Chain Variable

Region (Km( 3) allotype) (allele 2) (without sipnal

eivmtgspat lsvspgerat lsckasenvv syvswyqgkp ggaprlliyg asnrntgipa
rfsgsgsgte ftltisslgs ediavyyegq synypytfgy
sdeglksgta svvellnnfy preakvgwkyv dnalgsgnsg esvtegdskd
1skadyekhk vyacevthgg 1sspvtksin rgec

gtkleikrty

For convenience, Table 13 provides a concordance chart showing the

aapsviifpp
stysisstit

correspondence between the full length sequences and of the antibodies discussed in this

section with those presented in the Sequence Listing.
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TABLE 13

154 Chimeric 2B8 IgG1 (Glm(17,1)) — nucleic acid

155 Chimeric 2B8 IgG1 (GIm{17,1)) — protein

156 Chimeric 2B8 Kappa (Km(3)) — nucleic acid

157 Chimeric 2B8 Kappa (Km(3)) — protein

158 Hu2B8 Hvi{.] Heavy Chain Variable Region — nucleic acid

158 Hu2B8 Hyv1f.1 Heavy Chain Variable Region — protein

160 | Human JgG1 Heavy Chain Constant Region (G1m(17,1)) allotype — nucleic acid
161 Human I1gG1 Heavy Chain Constant Region (G1m(17,1)) allotype - protein
162 Hu2B8 Hvlf 1 +1gG] Constant (Glm(17,1) allotype) — nucleic acid

163 | Hu2BR Hvlfl + IeG1 Constant (GIm(17,1) allotype) — protein

164 Hu2B8 Hv5a.l Heavy Chain Variabie Region — nucleic acid

165 Hu2B8 Hv5a.] Heavy Chain Variable Region — protein

166 Hu2B8 Hv5a.l + 1gG1 Constant (GIm(17,1) allotype) — nucleic acid

167 Hu2B8 Hv5a.l + 1G] Constant (G1m(17,1) allotype) — protein

168 Hu2B8 Hv5-51.1 Heavy Chain Variable Region — nucleic acid

169 Hu2B8 Hv5-51.1 Heavy Chain Variable Region — protein

170 Hu2B8 Hv5-51.1 + I2G1 Constant (G1lm(17.1 allotype) — nucleic acid

171 Hu2B8 Hv3-51.1 + 1gG] Constant (Glm(17,1 allotype) - protein

172 ' Hu2B8 Kv1-39.1 Kappa Chain Variable Region — nucleic acid

173 Hu?B8 Kv1-39.1 Kappa Chain Variable Region — protein

174 Human Kappa Chain Constant Region (Km(3) allotype) (allele 2) — nucieic acid
175 Human Kappa Chain Constant Region (Km(3) allotype) (allele 2} — protein
176 Hu2B8 Kv1-39.1 + Kappa Constant (Km(3) zliotype) (allele 2) — nucleic acid
177 Hu2B8 Kv1-39.1 + Kappa Constant (Km(3) allotype) (allele 2) — protein

178 Hu2B8 Kv3-15.1 Kappa Chain Variable Region ~ nucleic acid

179 Hu2B8 Kv3-15.1 Kappa Chain Variable Region ~ protein

180 Hu2B8 Kv3-15.1 + Kappa Constant (Km(3) allotype) (alleie 2) — nucleic acid
181 Hu2B8 Kv3-15.1 + Kappa Constant (Km(3) allotype) (allele 2) ~ protein

B. Hamanization Precedure 2

{0291] The second humanization method employed for reducing immunogenicity of the
mouse 2B8 antibody is based on the method described in Studnicka ez al. (1994) PROTEIN
ENG. 7:805-814. The heavy and kappa human germline variable regions most identical (at the
amino acid level) to those of mouse 2B 8 were identified. Residues that differed between
mouse and human were converted into the hurnan sequence depending on the likely risk that
such a change would affect binding or immunogenicity. Low risk residues (i.e., residues that
when changed would likely not affect antigen binding and would also reduce potential
immunogenicity) were changed to the human amino acid in the heavy variable region (creating
LR2B8HC) and the kappa variable region (creating LR2BBLC). Additionally, low risk and

medium risk (i.e., residues that when changed are somewhat likely to have an effect on antigen
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binding residues and would also reduce potential immunogenicity) were changed to the human
amino acid in the heavy variable region (creaﬁng LERMRZBSHC) and the kappa variable region
(creating LRMR2B8L.C). The human IgG1 heavy chain constant region (G1m(3) allotype
(allele 1)) was added to the carboxyl terminus of the two human engineered heavy variable
regions and the huma'n Kappa constant region (Km(3) allotype (allele 1)) was added to the
carboxyl terminus of two human engineered light variable regions, thus creating four human
engineered antibody chains. Variable region nucleic acid sequences were first synthesized by
gene synthesis methods and then added to human constant region sequences. These human
engineered antibodies were cloned into mammalian protein expression vectors, and protein was
expressed in the four possible combinations of heavy chain plus light chain. Binding of the
chimeric, chimeric/humanized, or humanized antibodies to human HGF was measured nsing

conventional techniques, as described below.

[0292] The nucleic acid sequences encoding and the protein sequences defining each of the -
humanized antibodies are summarized below. In this section, the last nucleotide of each
variable region is the first base of the next codon generated by the variable/constant region
junction. This nucleotide is included in the Variable Region because it is part of that exon.
Amino acid sequences of Constant Regions listed below include the translation of this junction

codon.

[0293] (1) Nucleic Acid Sequence Encodir.xg the Frumanized LR2BSHC Heavy Chain
Variable Region (signal sequence underlined) (SEQ ID NO. 182)

1 atgggcetppt catatattat teietitett ctaccg ctaccgatgt geacicican
61 gtecaacteg tacaaccagg cgetgaagic gtaaaacceg gaacatctgt taaactetea
121 tgcaaagect caggatacac titcacaact tactggatge atigggicaa fcaageocce
181 ggacaagpce tegaatggat tggcgaaatt aacccaacta acggacatac taéttataat
241 gaaaaatita agggcaaégc {acacicacc gtcgaitaaat caaccictac agettatatg
301 gaactticat ccctgagate agaagataca geegtctact attgegeeag aaactacgta
361 ggatcaatat tegattactg gggtcaagge actetoctea cagicagete aé
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[6294] (2) Protein Seguence Defining Humanized LR2B8HC Heavy Chain Variable
Region (without signal sequence) (SEQ ID NO. 183)

1 gvalvgqpgae vvkpgtsvkl sckasgytft tywmhwvnga pgqglewige inpinghtny
61 nekfkgkat! tvdkststay melssirsed tavyycarny vgsifdywgq gtlitvss

[0295] (3) Nucleic Acid Sequence Encoding the Human IgG1 Heavy Chain Constant
Region (G1m(3) allotype) (allele 1} (SEQ TD NO. 184)

1 ccageacaaa gggeccateg giettcocee tggoacceie ctccaagagc acctctggpg
‘61 geacagegge cotgggotge ctggteaagg actacticee cgaacepggty acggtgtegt
121 ggaactecagg cgeectgace agcggcgtgc acaccticce ggeigiceta cagtocteag
181 gactetactc cctcageage gtgetgaceg tgecctecag cagettggge acceagacct
241 acatotgeaa c'gtga.atcac aagceeagea acaccaaggt ggacaagaga gtigagecca

301 aatcttgtga caaaacicac acatgiceac cgtgecocage acctgaacic ctggggggac
361 cgteagtett cetettecee ceaaaaccea aggacaccect catgatetec cggaccectg

421 aggteacatg cgigglgpte gacgtgages acgaagaces tgaggteaag teaactgpt
481 acpigpacgg cgtpgagetg cataatgeca agacaaagee geggpaggag cagtacaaca
541 geacgtacceg tgtggteage gtoctcaceg tectgoacea ggactggotg aatggeaagy
601 agtacaagtg caaggtetce aacaaagece Cecageece catcgagaaa accatcteca
661 aagocaaagg geageeeoga gaaccacagg tgtacaccet geooccates cgegageaga
721 tgaccaagaa ccaggtoage ctgacctgec tggteaaagg clictatcoe agegacatcg
781 copipgagtg ggagageaat gEECageegE agaacaacia caagaccacg celecegtge
841 tggactccga cggeteetic ticctctata geaageteac cgtggacaag ageaggigee
901 ageaggggaa cgicttctea tgcteegtga tgeatgagge tetgeacaac cactacacge
961 agaagagect ctecetgtee cogggtaaat ga

[0296] (4) Protein Sequence Defining Human IgG1 Heavy Chain Constant Region
(G1m(3) allotvpe) (allele 1 or 2) (SEQ ID NO. 185). The first amino acid is derived from
translation of the last nucleotide of variable region and the be gmnmg two nucleotides of the

IgG1 Heavy Chain sequence.

1 astkgpsvip lapsskstsg gtaalgelvk dyfpepvtvs wnsgaltsgv htfpavlgss
61 glyslssvvt vpssslgtqt yicnvahkps ntkvdkrvep kscdkthtcp pepapellgg
121 psviifppkp kdtimisttp evtevvvdvs hedpevkinw yvdgvevhna ktkpreeqyn
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181 styrvvsvlt vihgdwlngk eykckvsnka lpapicktis kakgaprepq vytlppsree
241 mtknqvslic Ivkgfypsdi avewesngqp ennyktippv ldsdgsffly skltvdksrw
301 gqgnviscsv mhealhnhyt gkslsispgk

[0297]

(5) Nucleic Acid Sequence Encoding the Full Length Heavy Chain Humanized

LR2BEHC Heavy Chain Variable Region and Human IgG1 Heavy Chain Constant Region
(G1m(3} allotype) (allele 1) (signal sequence underlined) (SEQ ID NO. 186)

1

61
121
18l
241
301
361
421
481
541
&01
661
T2
781
841
501
861
1021
1081
1141
1201
1251
1321
1381

[0298]

atgggctagt

catatattat

tctottbott

gttgctacog

ctacegatgt

geactctoaa

gtceaactey
tgcaaagach
ggacaagges
gaaaaattta
gaactttcat
ggatcaatat
aagggoccat
aeeccbtgggot
ggcgooectga
toooteagoa
aacgtgaate
gacaaaactc
ttoatottee
tgegtggtgy
ggcgtggagy
cgtygtggtca
tgecaaggtat
gggeagecoe
aaccaggtca
toggagagca
gacggetect
aacgtettot
ctetoccctgt

tacaaccagg
cagaatacac
togaatggat
agggcasage
coctgagate
tcgattactg
cggteticon
gectggtoaa
ccagoggegt
gegtggtgac
acaageccag
acacatgtce
coocasaace

tggacgtgag -

tgcataatge
goegtocteoac
cocascaaago
gagaaccaca
goctgaccty
atgggecageo
tottoctata
catgoteegt
ceocggytas

cgetgaagte
tttcacaact
tggcgaaatt
tacactecace
agaagataca
gggtcaagge
cctggoacee
ggactactte
gcacacotte
cgtgeoctoe
caacaccang
accgtgeeca
caaggacacc
ccacgaagac
Caagacaaag
cgtectgeac
cocteccagee
gogtgtacace
cectggboaaa
ggagaacaac
tageaagcete
gatgcatgag
atga

gtaaaaccey
tactggatgc
aaccoaacra
gtegataaat
gecgtetkact
actotoctea
tectecaaga
ceegaacegyg
cocggckgtee
agcagettgg
gtggacaaga
goacctgaac
cteocatgatet
cotgaggtea
cegegggagyg
caggactgge
coccatcgaga
ctgeccocoat
ggcttatatc
tacaagacca
acogtggaca
getetgcaca

gaacatctygt
attgggtcaa
acggacatac
caacctectac
attgoegeoag
cagtcagcto
geacctetgg
tgacggtgte
tacagteocte
geacecagac
gagttgagee
tectyaggygg
coceggaccoo
agttcaactg
agcagtacaa
tgastogecaa
aaaccatcre
coeocgggagga
ccagegacat
cgoetaeeegt
agagcaggtg
accactacac

taaactetea
temagecooo
taattataat
agettatatg
aaactacgta
agccagcaca
gggcacagcey
gtggaactca
aggactctac
ctacatetge
caaatcttgh
accgtoagta
tgaggtcaca
gtacgtggac
cagcacgtac
ggagtacaag
caaagecaaa
gatgaccaag
cgccgtggag
getggactec
geagcagggyg
goeagaagagc

{6) Protein Sequence Defining the Full Length Heavy Chain Humanized LR2BSHC

Heavy Chain Variable Region and Human 1eG} Heavy Chain Constant Region (Glm(3)

allotype) (allele 1) (without signal sequence) (SEQ ID NO. 187)

1
&1
121
181
241
3oL
36l
421

gvglvgpgase
nekfkgkatl
tkgpsvipla
yslssvvtvp
vilfppkpkd
yrvvsvlitvl
kngvsltclv
gnviscsvan

vwvkpgtsvkl
tv@katstay
passkstaggh
saslgbgtyi
tlmisrtpev
hgdwlngkey
kgfypsdiav
ealhnhytgk

gckasgytft
melsslrsed
aalgeclvkdy
cnvnhkpsnt
tevvvdvshe
kekvesnkalp
ewesnggpen
slslspgk

tywmhwvnga pggglewige inptnghtny

tavyycarny
Epepvivswn
kvdkrvepks
dpevkEnwyv
apiektiska
nykttppvld

vgsifdywgg
sgaltsgvht
cdkthteppe
dgvevhnakt
kggprepgvy
sdgsiflysk

gtlltvssas
fpavigssgl
papellggps
kpreegynst
tippsxreemt
lbvdksrwog
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(7} Nucleic Acid Sequence Encoding the Humanized LRMR2BSHC Heavy Chain

Variable Region (signal sequence underlined) (SEQ ID NO. 188)
1 atggpitoot catatattat actctticte gtagecaceg ccaccpacgt acac:tctcé.g '

61 gticaactcg tacaaccegg cgecgaagic aagasaccag gaacatcagt caaactetca

121 tgtaaagcaa gopgatacac cttiactact tatiggatge attgggtaag acaagecece

181 ggacaaggac tcgaatpgat aggeganata aateccacta atggacatac aaattataat

241 caaanatttc aaggacgege tacactcace gicgataaat caacctcaac cgeatacatg

301 gaactcagcet cecteegate cgaagacact geegtitait attgtgecag aaactatgta

361 ggatctattt tocgattactg gggacaagga acactictca ccgtaagetc ag

[0360]  (8) Protein Sequence Defining Humanized LRMR2BSHC Heavy Chain Variable

Region (without sipnal sequence) (SEQ ID NO, 189)

1 qvglvgpgae vkkpgtsvkl sckasgytft tywmhwvrga pgaglewige inptnghtny
61 ngkfqgratl tvdkststay melssirsed tavyyearny vegsifdywgq gtiltvss

[0301]

(9) Nucleic Acid Sequence Encoding the Full Length Heavy Chain Humanized

LRMR2BEHC Heavy Chain Variable Region and Human IeG1 Heavy Chain Constant Region
(G1lm(3) allotype) (allele 1) (signal sequence underlined) (SEQ ID NO. 190)

1
61
121
181
241
301
3l
421
481
5471
€01
661
721
781
841
501
261
1021
1081
1141
1201
1261
1321
1381

atgggttggt

catatattat

acteotttcte

gtagogacey

cecacegacgt

acactetcag

gttcaactey
tgtaaagcas
ggacaaggad
caaaaattte
gaacteageol
ggatctattt
aagggocoat
gocetgagget
ggogoactyga
teoocteoagea
aacgtgaatc
gacaaaactc
ttectettee
tgegtggtyg
ggcygtygagyg
cgtgtggtoa
tgcaaggtet
gggcagaecce
aaccaggtoa
tyggagagca
gacggctect

~aagcgteottcet

ctoteectgh

tacaaccegyg
goggatacac
togaatggat
aaggacgcge
cectoogatoe
tegattactg
cggtottoca
goctggteaa,
cocageggegt
gegtgatgac
acaagcecay
acacatgtece
coccaaaaca
tggacgtgag
tgcataatge
geghbecteac
ccaagasage
gagaaccaca
goectgaccoty
atgyggcagod
tottocteta
catgoeteoogt
cocoogggtaa

cgococgaagto
ctittactact
aggcgaaata
tacactecacc
cgaagacact
gggacaagga
cotggeaQoc
ggactactte
goacaccttc
cgtgococteo
caacacoaag
accgtgeocga
caaggacaca
ccacgaagaac
caagacaaag
cgtoctgcac
cotecnagec
ggtgtacacc
cckggtcaaa
ggagaacaac
tagcaagctc
gatgeatgag
atga

aagaaaccayg
tattggatge
aatccoccacta
gtcegataaat

 gecgtttatt

acacttctca
tcocotecaaga
cocgaaccygy
coggoctgtoo
agcagottgy
gtggacaaga
geacctgaac
ctecatgatct
coctgaggtcea
cecgegggagg
caggactgge
ceeatogaga
ctgccdocat
ggctbctate
tacaagacca
accgtoggaca
gotetgcaca

gaacatcaght
atigggtaag
atggacatac
caacctoazc
attgtgecag
ceghaagete
geacctetgyg
tgacggtgte
tacagtccte
geacecagac
gagtigagoc
tcctggogay
ceoggacoed
agttcaacty
agcagtacaa
tgaatggeaa
asaccatete
cocgggagga
ccagogacat
cgeatecegt
agageaggty
acecactacac

caaactctea
acaagoceco
aaattataat
cgeatacatg
aaactatgta
agecageaca
gggcacagcey
gtggaactca
aggactctac
ctacatctye
caaatctigt
acogtcagta
tgaggtcaca
gtacgtggac
cagcacgtac
ggagtacaag
caaagccaai
gatgacecaag
cgeegtggay
goebggactoeo

geageagggg
goagaagage
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(10} Protciﬁ Sequence Defining the Full Length Heavy Chain Humanized

LRMR2BSHC Heavy Chain Variable Region and Human [oG1 Heavy Chain Constant Region
(G1lm(3) allotype) (allele 1) (without signal sequence) (SEQ ID NO. 191)

1
3=
121
181
241
301
361
421

[0303]

gvqglvagpyae
ngkfggratl
tkgpsvipla
valssvvbvp
vilfppkpkd
yvrvvsvitvl
ngveltoly
grvfacavih

vkkpgtsvkl
tvdkststay
pssksteggt
ssslgbgtyd
tlmisrtpewv
hgdwlngkesy
kgfypadiav
ealhnhytgk

sckasgytit
melsslrsed
azlgelvkdy
cnvnhkpsnt
tovvvdvshe
kcokvsnkalp
ewesnggpen
slslspgk

tywmhwvrga
tavyyecarny
fpepvivewn
kvdkrvepks
dpeviEnwyv
apiektiska
nyketppvild

Yariable Region (signal sequence underlined) (SEQ ID NO. 192)

1 atpgaaaptc agaccettpt attcatcict atictictit ggttgtatgg agcagacgoc
61 gacatigtga tgacceaate coceogatagt atggeoatga gigtagpaga aagagtcace

poggglewige inptnghtny

vgsifdywgg stlltvssas
agaltasgvht fpavligssgl
cdkthtoppe papellgops
dgvevhnakt kpreegynst
kggprepgvy tlppsreemt
sdgsfflyek ltvdkerwag

(A1) Nucleic Acid Sequence Encoding the Humanized LR2BSI.C Light Chain

121 cttaattgea aagecteega aaatgicptt teatatgipt cttggtatca acaaaaacce

181 ggceaateac ccaaactict catatacgge goticaaaca gaaacacagg cgticcogac

241 agatttagtg patccggate agcetacagat ttcacectta ceateagtic agttcaagea

301 gaagacgtip cagactatea ttgeggacaa tettataact acccttacac atteggacaa

[0304]

{12} Protein Sequence Defining Humanized LR2B8LC Light Chain Variable
Region (without signa) sequence) (SEQ ID NO. 193) | | -

1 divmtgspds mamsvgervt Inckasenvv syvswyqgkp gqspklliyg asnrotgvpd
61 rfsgsgsatd filtissvga edvadyhegq synypytieg gtkleik

[0305]

(Km(3) allotype) (allele 1) (SEQ ID NG, 194)

1 gtacggtgge tgcaccatet giottcatet teccgeeate tgatgageag ttgaaatctg
61 gaactgectc tgtigtetge ctgetgaata actictatce cagagaggee aaagtacagt
121 ggaaggtgea taacpeecte caatcggpta actcccagga gagtgicaca gagcaggaca

181 gcaagpacag cacctacage cicagcagea cectgacget gageaaagea gactacgaga

(13} Nucleic Acid Sequence Encoding the Human Kappa Chain Constant Region

24] aacacaaagt ctacgeetge gaagteacce atcagggect gagetegece gicacanaga
301 geticaacag gggagagtgt tag
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[63686] (14) Protein Sequence Defining the Human Kappa Chain Constant Region (Km(3)
allotype) {(aliele 1} (SEQ ID NO. 195). The first amino acid derived from translation of the Jast

nucleotide of variable region and beginning two nucleotides of the Kappa Light Chain

sequence,

1 rivaapsvfi fppsdeqlks gtasvvelln nfypreakvg wkvdnalgsg nsqesvteqd
61 skdstyslss titiskadye khkvyacevt hqglsspvtk sfnrgec

[0307]

15} Nucleic Acid Sequence Encoding the Full Len

Humanized LR2BSLC Light

Chain Variable Region and the Human Kappa Chain Constant Region (Km(3) allotype) (allele
1) (SEQ ID NO. 196)

A
61
121
181
2431
301
. 361
421
481
541
601
661

[0308]

atggaaagte

agacccttgt

attcatctet

atbettotit

ggttgtatgg

agcagacggo

gacattgtga
cttaattgea
ggccoaatceac
agatttagtg
gaagacgtty
ggaaccaaac
tctgatgage
cocagagagy
gagagtgtca
cltgageaaaqg
ctgagetcge

tgacooaate
aagcctcocga
ccazacttot
gateeggateoe
cagactatea
tcgaaattaa
agttgaaatce
ccaaagtaca
cagagcagga
cagactacga
ceglteacaaa

coccgatagt
aaatgtcgtt
catatacgge
agctacagat
ttgcggacaa
acgtacggtg
tggaactgec
gtggaaggtyg
cageaaggac
gaaacacaaa
gagctbcaac

atggccatyga
tcatatgtgt
gottcaaaca
tteoaccetia
tottataact
gotgcaccat
tetgttgtgt
gataacgeeo
agcacctaca
gtctacgect

aggggagagt

gtygtaggaga
cttggtatea
gaaacacagg
ceatoagtice
acececttacac
ctgtotteat
goctgctgaa
tocaategygg
goectcageayg
gegaagtcas
gttag

aagagtcace
acaaaaacec
cogttococegac
agttcaagea
attcggacaa
cttoocgeca
taacttctat
taactcceag
caccctgacy
cecatcaggge.

(16) Protein Sequence Encoding the Full Length Humanized LR2BSLC Licht

Chain Variable Region and the Human Kappa Chain Constant Region (Km(3) allotype) (allele
D(SEQIDNO. 197)

1 divmbgepds mamsvgervt lnckasenvv syveswyagkp ggspklliyg asnrnitgvpd
6L risgsgsatd ftitissvqa edvadyhcgg synypytfog gtkleikrtv aapsviifop
121 sdeglksgta svvcllnnfy preakvgwkyv dnalgsgnsg esvtegdskd styslsstlt
181 lskadyekhk vyacevthqg lsspvtksfn rgec

[0309]

Variable Region (signal sequence underlined) (SEQ ID NO. 198)
1 atggaatcce a.aa;iccttgt ttcatctet atoctictet poctttalge cgecgacopa

61 gacatcgtaa tgacacaatc ccotgactet cttgetatga gettgggega acgagtaaca

(17) Nugcleic Acid Sequence Encoding the Humanized LEMR2BRLC Light Chain

121 citaacigea aageatecga aaatgtegta ictiacgtat cetggtatea geaaaaacct
181 ggtcaaagtc ctaaactict tatatatggt gcaagtaatc gigaaagipgg cgtcecagas
241 agatttageg gttcaggtic agcaactgac titacactta caattictag cgttcaggee

301 gaagacgttg cagactatca tigtggacaa tettataact atectiatac tticggacaa

361 ggcactaaac tigaaattaa ac
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Variable Region (without signal sequence) (SEQ 1D NO. 199)
1 divmtqspds lamslgervt Inckasenvv syvswyqakp gaspkiliyg asnresgvpd

61 r_fsgsgsatd filtissvqa edvadyhcgq synypytfgq gikleik

[0311]

(18) Protein Sequence Defining the Humanized LRMR2BELC Light Chain

(19) Nucleic Acid Sequence Encoding the Full Length Humanized LRMR2ZBELC

Light Chain Variable Region and the Human Kappa Chain Constant Region (KXm(3) allotype}

(allele 1) (signal sequence underlined) (SEQ ID NO. 200)

L
83
122
1Bl
243
301
361
421
4831
541
601
661

[0312]

atggaatcoc

aaacccttgt

tttcatetet

atcottotot

ggctttatgg

cgeogacgga

gacatcgtaa
cttaactgea
gutcaaagtc
agatttagoeg
gaagacgttg
ggcactaaac
tctgatgage
cccagagagy
gagagtgtea
ctgagcecaaayg
ctgagctege

tgacacaate
aagcatecga
ctaaacttet
gttoaggtte
cagactatca
ttgaaattaa
aghtgaaate
ccazagtaca
cagageagga
cagactacga
cegbcacaaa

coegtgactet
aaatgtegta
tatatatggt
agcaactgac
ttgtggacasa
acgtacggty
tggaactgee
gtggaaggty
cagcaaggac
gaaacacaaa
gagcttcaac

cttgetatga
tecttacgtat
goaagtaate
tttacactta
tottataact
getgeacecat
tctgttgtgt
gataacgcoo
agcacctaca
gtotacgoet

aggggagagt

gettgggega
coctggtatea
ghtgaaagtgyg
caatttotag
atccttatac
ctgtettcat
goectgetgaa
teccaatoggyg
goctcageag
gogaagtoad
gttag

acgagtaacsa
gecaaaaacet
cgtcecccagac
cgttoaggce
ttrocggacaa
cttooccgoca
taacttcoctat
taactecoag
caccotgacg
ceatcaggge

(20) Protein Sequence Defining the Full Length Humanized LRMR2BELC Light

Chéin Variable Region and the Human Kappa Chain Constant Region (Km(3) allotype) (allele
1 (SEQ ID NO. 201)

1 divmtgspds lamslgervt Inckasenvv syvewyggkp ggspklliyg asnresgvpd
61 rfsgagsatd ftltissvga edvadyhegg synypytfgg gtkleikrtv ampsvEifpp
121 sdeglksgta svvellnnfy preakvgwkv dnalgsgnsg esvtegdskd styslsstlt
181 lskadyekhk vyacevthgg lsspvtksfn rgec

[0313]

For convenience, Table 14 provides a concordance chart showing the

correspondence between the full length sequences and of the antibodies discussed in this

section with those presented in the Sequence Listing,
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TABLE 14
1 e e D O te I O NI E TG oA e i
182 LRZBSHC Heavy Chain Variable Region — nucleic acid
183 LR2B8HC Heavy Chain Variable Region — protein
184 Human IgG1 Heavy Chain Constant Region (G1m(3) allotype) (allele I) -
nucleicacid
i85 Human IgG1 Heavy Chain Constant Region {G1m(3) allotype) (allele 1) —
. protein
186 LR2ZB8HC + IeG1 Constant (G 1m(3) allotype) (allele 1) — nucleic acid
187 LR2BSHC + IgG1 Constant (G1m(3) allotype) (allele 1) —protein
188 LRMR2BSHC Heavy Chain Variable Region — nucleic acid
189 LRMR2BSHC Heavy Chain Variable Region — protein
190 ’ LRMR2B8HC + IgG1 Constant (G1m(3) allotype) (allele 1) — nucleic acid
191 LRMR2BSHC -+ IeG1 Constant (Gim(3) allotype) (allele 1) — protein
192 LR2BSLC Light Chain Variable Region — nucleic acid
193 LR2BSLC Light Chain Variable Region — protein
194 ‘Human Kappa Chain Constant Region (Km(3) allotype) (allele 1) — nucleic acid
195 Human Kappa Chain Constant Region (Km(3) allotype) (allele 1) - protein
186 LR2BBLC + Kappa Constant (Km(3) allotype) {allele 1) — nucleic acid
197 LR2B8LC + Kappa Constant (Km(3) allotype) (allele 1) — protein
198 LRMR2BSLC Light Chain Variable Region — nucleic acid
199 LRMR2BSLC Light Chain Variable Region — protein
200 LRMR2BRLC + Kappa Constant (Km(3) allotype) (allele 1) — nucleic acid
201 LRMR2BSLC + Kappa Constant (Km(3) allotype) (allele 1) — protein

[6314] Table 15 summarizes the heavy chain CDR sequences (Kabat Definition) of the
humanized 2B8 antibodies prepared by humanization procedure 1 and by humanization

procedure 2 described herein above in this Example.

TABLE 15

Murine 2B8 | TYWMH EWPTNGHTNYNEKFKS NYVGSIFDY SEQ ID NO:

Heavy (SEQ ID NO: 15) | (SEQ IDNO: 16) (SEQIDNO; 17) |12

HuZB8 HvIfl | TYWMH EINPTNGHINYNEKFQG | NYVGSIFDY SEQ ID NO:
(SEQ ID NO: 15) | (SEQ ID NO: 202) (SEQ IDNQ: 17) | 159

HuZBS§ Hvsal | TYWMH EINPTNGHINYNPSFQG | NY VGSIFDY SEQ ID NO:
(SEQ ID NO: 15) | (SEQ ID NO: 203) (SEQIDNO: 17) | 165

HuzB8 Hvs- | TYWMH FINPINGHTNYNPSFQG | NYVGSIFDY SEQID NO:

51.1 (SEQ ID NO: 15) | (SEQ ID NO: 203) (SEQ IDNO: 17) | 169

LRIBSHAC TYWMH EINPTNGHTNYNEKFKG | NYVGSIFDY SEQ ID NO:
(SEQ ID NO: 15) | (SEQ ID NO: 204) (SEQIDNO: 17) | 183

LRMEZBSHC | TY WMH EINPTNGHINY NOKFQG | NYVGSEDY SEQ ID NO:
(SEQ ID NO: 15) | (SEQ ID NO: 205) (SEQIDNO: 17) | 189




[0315]

-87-

Table 16 summarizes the light chain CDR sequences (Kabat Defmition) of the

humanized 2B8 antibodies prepared by humanization procedure 1 and by humanization

procedure 2 described herein above in this Example.

Munne ?.BSL:ght

"KASENVVSYVS

gERi S e
GASNRNT

TABLE 16

,,,,,

SEQIDN(S" 14' ]

mﬁqﬁnﬁhﬁﬁl’fﬂw
it '%Chax Ve

lab

(SEQ ID NO: 18)

(SEQ ID NO: 206)

(SEQ ID NO: 20)

(SEQIDNO: 18) | (SEQIDNO: 19) | (SEQ ID NO: 20)

Bu2B8 Kv1-39.1 | KASENVVSYVS | GASNRNT GQSYNYPYT | SEQID NO: 173
(SEQIDNO: 18) | (SEQ IDNO: 19) | (SEQ ID NO: 20)

HuZB8 Kv3-15.1 | KASENVVSYVS | GASNRNT GQSYNYPYT | SEQID NO: 179
(SEQIDNO:18) | (SEQIDNO: 19) | (SEQ ID NO: 20)

LRZBELE KASENVVSYVS | GASNRNT GQSYNYPYT | SEQ ID NO: 193
(SEQIDNO: 18) | (SEQIDNO: 19) | (SEQ ID NO: 20)

LRMRZBELC KASENVVSYVS | GASNRES GQSYNYPYT | SEQID NO: 199

C. Binding Affinitv of Humanized 2B8 Antibodies

 [0316]

Antigen-binding affinity and kinetics of interaction were assessed by surface

plasmon resonance technology using a BlAcore T100 instrument. Mouse anti-human

immunoglobulins (Jackson ImmunoResearch Labs, 209-005-098) were immobilized on
carboxymethylated dextran CM4 sensor chips (BIAcore, Catalog No, BR-1 005-34) by amine
coupling (BIAcore, Catalog No. BR-1000-50) using a standard coupling protocol according to

manufacturer’s recommendations. The analyses were performed at 25°C using PBS (GIBCOC,
Catalog No. 14040-133) containing 0.05% surfactant P20 (BlAcore, Catalog No. BR-~1000-54),
2 mg/mL BSA (EMD, Catalog No. 2930) and 10 mg/mL CM-Dextran Sodium salt (Fluka,

Catalog No. 86524) as running buffer.

[0317]

The antibodies were captured on individual flow cell at a flow rate of 10 pL/min,

Injection time was variable for each antibody to yield approximately 20 RU of antibody
captured for each cycle. Buffer or HGF (R&D Systems, Catalog No. 294-HGN-025) diluted in
running buffer was injected sequentially over a reference surface (no antibody captured) and

the active surface (antibody to be tested) for 2 minutes at 60 puL/min. The dissociation phase

was monitored for 15 or 90 minutes, depending on concentration. The surface then was
regenerated with 10 mM Glycine-HCl, pH 2.0 (BIAcore, Catalog No. BR-1003-55) injected for
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3 minutes at a flow rate of 60 pL/min before another cycle was initiated. HGF concentrations
tested were 1.88, 3.75 and 7.5 nM. Determination of kinetic parameters was achieved using the
kinetic function of the BlAevalutation software with reference subtraction. Kinetic parameters
for each antibody, k, (association rate constant}, kq (di ssociaﬁon rate constant) and Kp

(équilibrium dissociation constant) are sumimarized in Figure 8.

{0318] The results summarized in Figure 8 show that certain combinations of
superhumanized heavy chains (Hu2B8 Hv5a.1, Hu2B8 Hv5-51.1 or Hu2B8 Hv1-f.1) and light
chains (FHu2B8 Kvi-39.1 or Hu2B8 Kv3-15.1) retain similar binding affinity (Kp) to HGF as

chimeric 2B8 (mouse variable regions with human constant regions) and 2B8 (Table 5).

D. Mutually Exclusive Binding Assay

- [0319] Mutually exclusive binding to HGF was assessed by surface plasmon resonance
technology using a BlAcore T100 instrument. Mouse anti-human immunoglobulins (Jackson
ImmunoResearch Labs, 209-005-098) were immobilized on carboxymethylated dextran CM5
sensor chips (BlAcore, Catalog No. BR-1006-68) by amine coupling (BlAcore, Catalog No.
BR-1000-50) using a standard coupling protocol according to manufacturer’s '
recommendations. The analyses were performed at 25°C using PBS (GIBCO, Catalog No.
14040-133) containing 0.05% surfactant P20 (BIAcore, #BR-1000-54), 2 mg/mL BSA (EMD,
Catalog No. 2930) and 10 mg/ml CM-Dextran Sodium salt (Fluka, Catalog No. 86524) as
running buffer. '

[0320] The humanized antibodies were captured on an individual flow cell at a flow rate of
30 pul/min. Injection time was variable for each antibody to yield approximately 150 RU of
antibody captured for each cycle. HGF (R&D S'yste_ms, Catalog No. 294-HGN-025) diluted in
running buffer at a final concentration of 7.5 pg/mL was injected for 90 sec at 30 uL/min over
the captured humanized antibodies. Binding of HGF was monitored before subsequent
injection of mouse 2B8 antibody or polycloﬂa] goat anti-HGF antibody (R & D Systems,
AF294) for 3 min at 30 uL/min. The surface then was regenerated with 10mM Glycine-HCl,
pH 2.0 (BlAcore, Catalog No. BR-1003-55) injected for 3.min at a flow rate of 60 pL. /min

before another antibody was tested. The results are summarized in Figure 9.
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{032'1} Results summarized in Figure 9 show that both humanized 2B8 antibodies and
chimeric 2B8 antibodies prevent murine 2B8 from binding HGF. These results demonstrate
that the huraanized antibodies still bind the same HGF epitope as the original 2B8 antibody.

Example 13 ~ Production of Humanized 2B8 Variants

a. HUMAN ENGINEERED™ Antibodies

[0322] Codon- and expression-optimized low risk and low-plus-moderate risk Hurnan
Engineered light chain (LR2B8LC and LRMR2BSLC, respectively) and heavy chains
(LRZB8HC and LRMR2BSHC, respectively) were cloned in-phase into XOMA’s transient
antibody expression vectors, which contain human i(appa and Gamma-1 coﬁstant regibns
modules. The four Human Engineered 2B8 variants were produced by transient transfection in
HEK?293E celis. The following four antibodies were produced:

HE2BS-1 = LR2BSHC (+ IgG1 constant region (G1m(3) allotype (allelé 1)) (SEQ ID

NO. 187) plus LR2B8LC (+ Kappa constant region (Km(3) allotype (allele 1))) (SEQ
ID NO. 197)

HE2BS$-2 = LRZB8SHC (+ IgG1 constant region (Glm(3) allotype (allele 1)) (SEQ ID
NO. 187) plus LRMR2B8LC (+ Kappa constant region (Km(3) allotype (allele 1)))
(SEQ ID NO. 201)

HE2BS-3 = LRMR2B8HC (+ IgG1 constant region (G1m(3) allotype (allele 1)) (SEQ
ID NO. 191) pius LR2BSLC (+ Kappa constant region (Km(3) allotype (allele 1))}
(SEQ ID NO. 197)

HE2B8-4 = LRMR2BRHC (+ IgG1 constant region (G1m(3) allotype (allele 1)) (SEQ
1D NO. 191) plus LRMR2BSLC (+ Kappa constant region (Km(3) allotype (allele 1)))
(SEQ ID NO. 201)

[0323} The light and heavy chains were co-transfected into XOMA’s suspension adapted
HEK293E cells grown in 1S293 media (Irvine Scientific, Irvine, CA) using 2 liter shake flasks.
After 24 hours in the shake flasks, 200 mL of transfected cells were centrifuged, resuspended in
40 mL of fresh medium and transferred to Integra flasks (Wilson Wolf Manufachuring Inc. ,.
MN) for production. Afier incubation for seven days, the cell suspensions were removed from
the Integra flasks, centrifuged and the culture supernatants retained. Antibodies in the culture
supernatants were purified on protein A spin columns (Pro-Chem), dialyzed against PBS,
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concentrated and sterile filtered.

b. SUPERHUMANIZED™ Antibodies

[6324] Full length Hu2B8 Hv5-51.1 + human IgG1 constant domain (G1m(3) allotype)
cDNA was cloned into pEE6.4 (Lonza Biologics, Berkshire, UK) using Hindlll and EcoRI
restriction sites. Full length Hu2B8 Kv1-39.1 variable region -+ human Kappa constant domain
cDNA and full length Hu2B8_Kv3-15.1 variable region + human Kappa constant domain |
cDNA were each cloned into pEE14.4 (Lonza Biologics) using HindII¥ and EcoRI restriction
sites. The hCMV-MIE promoter + full length Hu2B8 Hv5-51.1 + human IgG1 constant
domain (G1m(3) allotype) cDNA + SV40 poly A fragment (in pEE6.4) was removed by
Notl/Sall digestion and inserted into either Kappa chain pEE14.4 vector through Notl/Sall
sites, thus creating 2 different expression vectors that each simultaneously express heavy and

light chain to make the following antibodies:

sh2B8-9 (Glm(S)) = hu2B8 Hv5-51.1 (+ IgG1 constant region (G1m(3) allotype)
{allele
2) (SEQ ID NO. 210) plus hu2B8 Kv 1-39.1 (+ Kappa constant
region (Km(3) allotype (allele 2))) (SEQ ID NO: 177)

sh2B8-12 (Glm(3)) hu2Bg Hv5-51.1 (+ IgG1 constant region (G1lm(3) allotype)
(allele 2)) (SEQ ID NO. 210) plus hu2B8 Kv 3-15.1 (+ Kappa
constant region (Km(3) allotype (aliele 2))) (SEQ ID No. 181)
[0325] The nucleic acid sequences encoding and the protein sequences defining the human
IgG1 Heavy Constant Region G1m(3) allotype (allele 2) and each of the full length heavy chain
sequences are sét forth below. The light chain sequences were the same as described in

Example 12.

[6326] (1)_Nucleic Acid Sequence Encoding Human IeG1 Heavy Chain Constant Region
(G1m(3) allotype) (allele 2) (SEQ ID NO. 207)

1 cetecaccaa gggeccateg gicticeocoe tggeaceete ciccaagage aceteigggg
61 peacagegpe cetgggetge ciggtcaagg actacttcce cgaaccggtg acggtgtegt
121 ggaacteagg cgecotgace ageggegtge acaccticee ggetgtecta cagteoicag
181 gactctacic cotcageage gtggtgaceg igeectecag cagetiggge acceagaccet
241 acatctgeaa cgtgaatcac aageccagea acaccaaggt ggacaagaga gitgageeca

301 aatctigtga caaaactcac acatgcecac cgtgoccage acctgaacte clggggggac
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361 cgicagictt cototicoce coaaaaccea aggacacect catgaictce cggacceetg

421 aggteacatg cptggtegty gacgtgagee acgaagacee tgagptcaag tieaactggt
481 acgtggacgp cgtggagetg cataatgcca agacaaagce geggpaggag cagtacaaca
541 geacgtaceg tgtggteage gtectcaceg toctgeacca ggactggetg aatggeaapy -

601 agtacaagtg caaggtctec aacaaagoce teccagecce categagaag accatcteca

661 aagccaaagg geageecega gaaccacagg tgtacacect gecoecates cEggaggaga

721 tgaccaagaa ccaggtoage ctgacclgee tggicaaagg cttetatcce agegacatcg

781 ccgtggagte gpagageaat ggocagoecgg agaacaacta caagaceacg cetecegige

841 tggactcega cggetocttc ticctotaca geaageteac cglggacaag ageaggtepe

901 agcaggpgaa cgtottetea tgetocgiga tgeatgagge tetgeacaac cactacacge

961 agaagagcet ctecetgict cogggtaaat ga

[0327]

(2) Protein Sequence Defining Human IgG1 Heavy Chain Constant Region

{(G1m(3) allotype) (allele 1 or 2) (SEQ ID NO. 208). The first amino acid is derived from

translation of the last nucleotide of variable region and the beginning two nucleotides of the

I2G1 Heavy Chain sequence.

1 astkgpsvip lapsskstsg gtaalgelvk dyfpepvivs wnsgaltsgv htfpavigss
61 glyslssvvt vpsssigtqt yicnvnhkps ntkvdkrvep kscdkthtcp pepapellgg
121 psvilippkp kdtlmisrtp evievvvdys hedpevkfaw yvdgvevhna ktkpreeqyn
181 styrvvsvlt vihgdwingk eykckvsnka lpapiektis kakggprepq vytlppsree
241 mtknqvslte ivkgfypsdi avewesnggp ennyktippv Idsdgsffly sklitvdksrw
301 qqgnviscsv mhealhnhyt gkslslspgk

[0328]

(3) Nucleic Acid Sequence Encoding the Full Length Chain Containing Humanized

HuzZB8 Hv5-51.1 Heavy Chain Variable Region and the Human IgG1 Heavy Chain Constant
Region G1m(3) allotype (allele 2) (signal sequence underlined) (SEQ ID NO, 209)

1
&l
121
181
241
361
361
421
481
5421
601
661

arggggtcas

cogoecatoct

cgccocteate

ckggetgtte

tccaaggagh

ctgtbgocgaa

gtgoagetgyg
tgtaagggtt
gadaaaggec
cegtecttee
cagtggagcea
ggtagcatct
azgggoocat
goactggget
ggogoectga
tcoctoagea
aacgtgaatc

tgcagtctgg
ctggatacag
tggagtggat
aaggocagat
goeoctgaagqge
ttgactacty
cggtottece
geckggtoeaa
coagoeggoegt
gocgbggtgac
acaagooccag

agoagagogty
ctttaccacs
gggggagatt
caccatetca
cteggacace
gggccaagga
coctggeacec
ggactactte
geagacotte
cgtgeocectee
caacaccaayg

aaaaagcocg
tactggatge
aatcctacca
getgacaagt
gocatgtatt
avcetggtoa
toctecaaga
ceogasaccgg
coggctgteoe
agcagcttgg
gtggacaaga

gggagtetet
actgggtgey
acgygtcatae
ccatcagcac
actgtgogay
cegtctecte
geacctotgyg
tgacggtygte
tacagtecte
goeaccoagac
gagtitgagecc

gaagatoetoo
cecagatgeec
taactacaat
tgectacotyg
Aaactatgit
agoctacace
gggcacagoyg
gtagaactca
aggactctac
ctacatetge
caaatcttgt



721
781
841
801
=1
loz21
1081
1141
1201
1261
13231
1381

[0329)

gacaaaacte
ttoctoettee
tgegtggtgy
ggcgtggagg
cgtotyggtea
tgcaaggteh
gggcagecoa
aaccaggtea
tgggagagea
gacgyctect
aacgtottet
ctoctecetgt

-

acacatgoee
cococaaaaca
tggacgtgag
tgcatasatge
goegtogtoac
ccaacaaage
gagaagoaca
goctgacotg
atgggcagce
tettooctota
catgetecagh
ctecgggtaa

-92.

accegtgocoa
Caaggacaca
ccacgaagac
caagacaaag
cgtectgoac
ccteocecagea
ggtgtacacca
coctogtoaaa
ggagaacaac
cageaageto
gatgcatgag
atga

geacctgaac
ctoatgatct
cctgaggtea
cecgogggrgy
caggactggoe
cceatogaga
ctgeocecat
ggettetate
tacaagacca
accgtggaca
gotetgeaca

tectggaggg
cooggaceco

agtteaactg
ageagtacaa
tgaatggeaa
agaccatcte
cococgggagga
ccagegacat
cgcctecagt
agagceaggty
accactacac

accgteagtc
tgaggtoaca
gtacgtygac
cagoacgtac
ggagtacaag
caaagccaaa
gatgaccaay
cgecgtggay
getggacteo

geagcagggg
geagaagage

{4} Protein Sequence Defining the Full Length Heavy Chain Containing

Humanized Hu2B8 Hv5-51.1 and the Fluman IgG1 Heavy Chain Constant Region Glm(3) -
allotype (allele 2) (without signal sequence) (SEQ ID NO. 210)

hy
61
121
18l
241
30%
361
421

evglvgsgae
npsfaggviei
tkgpsvipla

yvslssvvbvp

vElfppkpkd
yrvvsvlitvl

ngvsltelv

gnviscsvmh

vkkpgeslki
sadksistay
pesskstsggt
ssglgtgtyd
timisrtpev
hgdwlngkey
kgfypsdiav
ealbhnhytgk

sckgsgysft
lgwsslkasd
aalgclvkdy
cnvinhkpsnt
toevevdvahe
kekvsnkalp
ewesnggpen
slslspgk

tywmhwvrgm
tamyycarny
fpepvtvswn
kvdkrvepks
dpevkinwyv
apiektiska
nykttppvld

rgkglewnge
vgsifdywgg
sgaltsgvht
cdkthtoppe
dgvevhnakt

kgaprepgvy
sdgsfflysk

inptnghtny
gtlvtvssas
fpavigssgl
papeligops
kpreegynst
tlppsreemt
ltvdksrwag

[0330]
using DMEM 10% fetal bovine serum. Forty-eight hours afier transfection, cells were washed
- 'with and then replaced with serum free medium, IS GRO™ (Irvine Scientific, Santa Ana, CA)

Each dual expression vector was transfected into 2937T cells for transient expression

containing 4mM L-Glutamine. Supernatant was harvested daily and replaced with fresh media
for 10 days. The culture supernatants were centrifuged, filtered (0.45um) and concentrated 10-
100 fold. Antibodies were purified on ProSep vA resin (Millipore), dialyzed against PBS,

concentrated and sterile filtered.
Example 14 — Binding Characteristies of Humanized 2B8 Variants

{0331} The humanized antibodies produced in Example 13 were characterized by their
ability to bind hHGF and the recombinant HGF proteins produced in Example 3.

[0332] The antibodies were analyzed by surface-plasmon resonance using a BIAcore T100
instrument to assess their ability to bind hHGF and the fusion proteins discussed in Example 3.
Each antibody was immobilized on a carboxymethylated dextran CM5 sensor chip (BIAcore,
Catalog No. BR-1006-68) by amine coupling (BLAcore, Catalog No. BR-1000-50) using a

standard coupling protocol according to manufacturer’s instructions.
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[0333]) Analyses were performed at 25°C using PBS (GIBCO, Catalog No. 14040-133)
containing 0.05% surfactant P20 (BIAcore, Catalog No. R-1000-54), 2 mg/mL BSA (EMD,
Catalog No. 2930) and 10 mg/mL CM-Dextran Sodium salt (F iuka, Catalog No. 86524) as
running buffer. Supernatant containing different HGF fusion proteins or supernatant from cells
transfected with empty vector were injected over each antibody at a flow rate of 30 uL/min for
3 minutes, The resulting binding was determined as resonance units (RU) over baseline 30
seconds after the end of injection. Binding was compared to human HGF (R&D Systems,
Catalog No. 294-HGN-025) diluted in running buffer. Non-specific binding was monitored by
comparing binding to a control surface. The results are summarized in the Table 17.

TABLE 17
PR ) chimers]
Syﬁti’l‘gﬁa : vy
N U A e M %‘E‘?‘%"&l S L e 5 I O LA Yo
2B8 Yes MNo Yes Yes

HE2B8-1 Yes No _ Yes Yes Yes
HE2BS8-2 Yes No Yes Yes -Yes
HE2BS8-3 Yes No Yes Yes Yes
HE2BE-4 | Yes i No Yes Yes Yes
sh2B8-9 Yes No Yes Yes Yes
(Glm(3») | '
sh2B8-12 Yes No Yes Yes Yes
(GIm(3}}

[0334] The results in Table 17 demonstrate that each of the humanized 2B3-based

antibodies bind thHGF and all three mouse-human-mouse chimeras.
Example 15 — Binding Affinities of Humanized 2B8 Variants

[0335] The binding affinities and kinetics of interaction of the antibodies listed in Table 15

were measured by surface plasmon resonance,

[6336] Mouse anti-human immunoglobulins (Jackson Labs, Catalog No. 209-005) were
immobilized on carboxymethylated dextran CM4 sensor chips (BIAcore, Catalog No. BR-
1006-68) by amine coupling (BIAcore, Catalog No. BR-1000-50) using a standard coupling
protocol according to manufécmrer’s instructions. The analyses were performed at 25°C using
PBS (GIBCO, Catalog No. 14040-133) containing 0.05% surfactant P20 (BLAcors, Catalog No.
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BR-1000-54), and 2 mg/mL BSA (EMD, Catalog No. 2930).

[6337]  The antibodies were captured in an individual flow cell at a flow rate of 10 pL/min.
Injection txme was variable for each antibody to yield approximately 20 RU of am:;body
captured for each cycle. Buffer or HGF (R&D Systems, Catalog No. 294-HGN-025) diluted in
running buffer was injected sequentially over a reference surface (no antibody captured) and
the active surface (antibody to be tested) for 2 minutes at 60 pL/min. The dissociation phase
was monitored for 15 or 90 minutes, depending on concentration. The surface then was
regéneratcd with 10mM Glycine-HCI, pH 2.2 (BlAcore, Catalég No. BR-1003-54) injected for
3 minutes at a flow rate of 60 pL/min before another cycle was initiated. HGF concentrations
tested were 0.46 nM to 7.5 nM.

[0338] Kinetic parameters were determined using the kinetic function of the
BIAevalutation™ software with reference subtraction. Kinetic parameters for each antibody,
- ka (association rate constant), kg (dissociation rate constant) and Kp (equilibrium dissociation

constant) are summarized in Table 18.

TABLE 18

2B3 1.4x10 1.0x10° 7.3
HE2BS-1 2.2x10° 1.4x107 7.1 5.2
HE2BS§-2 1.8x10° | 9.6x10° 52 2.7
HE2BS§-3 2.0x10° 4,1x10° 2.0 1.1
HE2BS-4 1.7x10° 1.1x107 6.5 1.3
|sh2B8-9 (Glm(17,1)| 2.0x10° 1.7x107 8.1 53
sh2B8-12 (GIm(17,1)  1.9x10° 2.3x10°7 12 0.4

[0339] These data show that the humanized antibodies have fast association rates (k,), very
slow dissociation rates (kg), and very high affinities (KXp). In particular, the antibodies have
affinities ranging from 2.0-12pM. '
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Example 16 — Comparison of Binding Affinities at 25°C and 37°C

{0340] The binding affinities and kinetics of interaction of antibody HE2B8-4, sh2B8-9,
sh?B8-12, and murine 2B8 were measured by surface plasmon resonance under different

conditions.

[0341] Mouse anti-human immunoglobulins (Jackson Labs, Catalog No. 209-005) or rabbit .
anti-mouse immunoglobulins (BIAcore, Catalog No. BR-1005-14) were immobilized on
carboxymethylated dextran CM4 sensor chips (BIAcore, Catalog No. BR-1006-68) by amine
coupling (BlAcore, Catalog No. BR-1000-50) using a standard coupling protocol according to
manufacturer’s instructioné. In the case of 25°C measurements for sh2b8-9 and sh2B8-12, a
CMS5 sensor chip (BlAcore, Catalog No. BR-1006-68) was used. The énaly’ses were performed
at 25°C and 37°C using PBS (GIBCO, Catalog No. 14040-133) containing 0.05% surfactant
P20 (BlAcore, Catalog No. BR-1000-54), and 2 mg/mL BSA (EMD, Catalog No. 2930) as
running buffer.

[0342] The antibodies were captured in an individual flow cell at a flow rate of 10 pL/min.
Injection time was variable for each antibody to yield approXimately 20 RU of antibody
captured for each cycle. Buffer or HGF (R&D Systems, Catalog No. 294-HGN-025) diluted in
running buffer was injected sequentially over a reference surface (no antibody captured) and
the active surface (antibody to be tested) for 2 minutes at 60 uL/min. The dissociation phase
was monitored for 15 or 90 minutes, depending on concentration. The surface of mouse anti-
human immunog_iobulins sensor chips was then regcxierated with 10mM Glycine-HCI, pH 2.2

(BIAcore, Catalog No. BR-1003-54) injected for 3 minutes at a flow rate of 60 pL/min before
 another cycle was initiated. The surface of rabbit anti-mouse immunoglobulins sensor chips
was regenerated with 10mM Glycine-HCL, pH 1.7 (BlAcore, Catalog No. BR-1603-54)
injected for 3 minutes at a flow rate of 60 pL/min before another cycle was initiated. HGF
concentrations tested were 0.46 nM to 7.5 nM.

[6343] Kinetic parameters were determined using the kinetic function of the BlAevaluation
software with reference subtraction. Kinetic parameters for each antibody, ka (association rate
constant), kg (disso;:iation rate constant) and Kp (equilibrium dissociation constant) are

summarized below in Table 19,
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TABLE 19

2B8 25 1.6x10° Ixi0° 13.5
" 2B8 37 2.8 x10° 1.3x107 45
HE2R8-4 25 2.0x10° 1.2x10° 5.6
HEZB8-4 37 3.1x10° 1.0x107 3.3
sh?B8-9 s | .5
Gl 1) 25 1 2.0x10 1.7x10 8.1
sh2B8-9 s 5
Glm( 37 2.5x10 1.4%10 5.8
sh2B8-12 6 -5
CIm(17.19 25 1.9x10 2.3x10 12.0
sh2B8-12 6 .5
Glm) 37 2.4x%10 1.1x10 4.8

[0344]  As expected, the association rate constants increased with an increase in the
temperature. Surprisingly, the dissociaﬁon constants did not change significantly with a
corresponding increase in temperature. Conseguently, the overall equilibrium dissociation
constants (Kp) were approximately 1.4 to 3 times smaller (higher affinity) at physiclogical
temperature (37° C).

Example 17 — Neutralization Activity of Humanized 2B8 Variants

{0345] The antibodies described in Example 14 were characterized for their ability to (a)
inhibit the binding of hHGF to c-Met, and (b) inhibit HGF stimulated BrdU incorporation in
4MBr-5 cells.

{0346} HGF-Met Binding Inhibition Assay (Neutralization Assay) was performed as
described in as follows. The antibodies were tested by ELISA for their ahility to inhibit hHHGF
binding to c-Met. Specifically, Wallac 96-well DELFIA assay plates (Wallac Inc., Catalog No.
AAAND-0001) were coated with 100 pL of 6.25 pg/mL HGF (R&D Systems, Catalog Ne.
294-HGN-025) in carbonate coating buffer (15 mM Na;CO3 and 34 mM NaHCOs, pH 9.0) for
16 hours at 4°C. The plates then were blocked with 200 uL of 5% non~fat dry milk in PBS for
I hour at room temperature. The antibodies were prepared in a separate plate by adding

increasing concentrations of the antibodies under investigation {0.033-250nM, 2-fold-serial
dilution) to 2nM biotinylated c-Met in 5% non~fat dry milk in PBS. c-Met (R&D Systems,
Catalog No. 358-MT/CF) is biotinylated according to manufacturer’s instruction at 10:1 biotin
to c-Met ratio (Pierce, Catalog No. 21335). 100 pL of sample per well wag trangferred 1o the

assay plate and incubated for 2 hours at room temperature, The resulting plates were washed
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three times with PBS-0.1% Tween 20, and incubated for 1 hour at mém temperature with Eu-
labeled Streptavidin (Wallac, Cétalog No. 1244-360) diluted 1:1000 in DELFIA assay buffer
(Wallac, Catalog No. 4002-0010). The resulting plates were washed 3 times with DELFIA
wash solution (Wallac, Catalog No. 4010-0010) and incubated with 100 pl/well DELFIA
enhancement solution (Wallac #4001-0010) for 15 minutes at room tcmpéramrc with agitation.
The plates wefe read 6n Victor’V instrument (Perkin Elmer) using the Europium method. The
ICsy values were calculated using Prism.

[0347] The ICs¢ values obtained are shown in Table 20.

TABLE 20
2B8 9.2 1.2
HE2B8-1 6.0 1.2
HE2BE-2 5.7 1.1
HE2B§-3 5.9 1.1
HE2B§-4 6.5 1.2
sh2B8-5 (G1m(3)) 4.2 -
sh2B8-12 (G1m(3) 6.3 -

[0348] These results from Table 20 demonstrate that the humanized antibodies tested
efficiently neutralize HGF binding to c-Met.

[0349] ‘The antibodies in Table 17 were also tested in the cell proliferation assay described
in Example 7(b). The results are summarized below in Table 21. |

- TABLE 21

288 0.86 035
HE2BS-1 047 0.15
HE2B8-2 0.66 0.13
HEZ2B8-3 0.55 0.28
HE2B§-4 0.58 0.26

sh2B8-9 (G1m{3)) 052 1 0.1
sh2B8-12 (G1m(3)) 0.81 0.22

{0350] The results from Table 21 demonstrate that all the humanized antibodies tested
inhibit HGF-induced proliferation of 4MBr-5 cells.



-98 -

Example 18 — Anti-Scatter Activity of Humanized 2B8 Variants

[0351] The antibodies in Table 17 were tested in the anti-scatter assay described in
Example 8. The results are surnmarized below in Table 22,

TABLE 22

HEIBS-1 s =
HE2B82 e T
“HE2B83 Ew =
-+ et
-t -t
Rw G+

HE2B384
sh2B8-9 (GIm(3))
sh2B8-12 (G1m(3))

~ No Inhibition _
+++ Very strong, nearly complete inhibition
++  Strong inhibition
+  Detectable inhibition
[0352] The resulis in Table 22 demonstrate that all the humanized antibodies tested

inhibited HGF-induced scattering to the same extent as the murine monoclonal antibody 2B8.
Example 19 — Inhibition of HGF-stimulated ¢~-Met Phosphorylation

10353]) The antibodies in Table 17 were tested in the c-Met phosphorylation assay described
. in Example 9. The results are summarized below in Table 23.
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TABLE 23

RO

2B8 001 0.02
he2B8-1 0.80 0.04
“he2B82 6,88 5,15
hedBE3 0.79 0.05
ho2B84 075 014
sh2B80 (G1m(3)) 0.93 0.03
Sh2B8-12 (GIm(3Y) | 081 0.07

[0354] The results in Table 23 demonstrate that all the humanized antibodies tested are
potent inhibitors of HGF-induced c-Met phosphorylation in PC-3 cells.

Example 20 — Tumor Inhibition in U87MG Xenograft Model

{0355] The ability of the humanized monoclonal antibodies of the invention to inhibit
tumor growth was tested in an U87MG xenograft model. U87MG cells (ATCC) were
expanded in culture at 37°C in an atmosphere containing 5% CO; and 95% air, using a medium
comprising Dulbecco's Modified Eagle medium (DMEM) with 10% fetal bovine serum, 100
units/mL penicillin and 100 pg/mL streptomycin. The cells were subcuitured and maintained '
by detaching the cells from the wall of the culture dish using trypsin-EDTA.

[0356] Near-confluent cells were collected by trypsinization and then 5 x 105 cells in 50%
Matrigel (BD Biosciences; catalog no. 35623 7) were injected subcutaneously into the upper
dorsal area between the shoulder blades of 7-week old female ICR SCID mice (Taconic Labs).
The long (L) and short (W) diameters (mm) of tumors were measured with a caliper. Tumor
voiume (vol.) was calculated as: volume (mm®) =L x W? /2. When the tumors grew to
approximately 200 mm’, the tumor-bearing mice were randomized into 5 groups of 10 mice
each. One group received PBS and one group received human IgG control. Each of the other 4
groups received one of the humanized antibodies (HE2B8-1, HE2BS-2, HE2B8-3, and HE2BS-
4). All the antibodies were dosed at 0.25 mg/kg body weight, twice per week, by intra-
peritoneal injections of 5 doses. Tumor volumes and mouse body weights were recorded twice
per week. Tumor growth inhibition was analyzed using Student’s t-test.
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[0357]  The humanized antibodies tested were active in vive. There was 57% tumor growth
inhibition for HE2B8-1 with a p value of 0.02, 61% tumor growth inhibition for HE2B8-2 with
a p value of 0.02, 85% tumor growth inhibition for HE2B8-3, with a p value of 0.0004, and

74% tumor growth inhibition for HE2B8-4 with a p value of 0.001. No significant body weight

loss was observed.

{0358] A subsequent study was performed as described above in female NCR nude mice
(Taconic Labs) bearing subcutaneous US7MG tumors inoculated in the flank. Each group (10
mice each) received one of the following treatments at 0.5 mg/kg: PBS vehicle control, hulgG
control, HE2B8-4, or sh2B8-9. Treatment was given intra-peritoneal twice weekly for a
minimum of 5 weeks. Each treatment group demonstrated similar tumor regression with tumor
growth inhibition of 113% for sh2B8-9 and 115% for HE2B8-4, and a minimum tumor growth
delay of 30 days. Both treatments were well-tolerated with no significant bddy weight loss.

INCORPORATION BY REFERENCE

[0359]  The entire disclosure of each of the patent documents and scientific articles referred-

to herein is incorporated by reference for all purposes.

EQUIVALENTS

[0360]  The invention may be embodied in other specific forms without departing from the
spirit or essential characteristics thereof. The foregoing embodiments are therefore to be
considered in all respects illustrative rather than limiting on the invention described herein.
Scope of the invention is thus indicated by the appended claims rather than by the foregoing
description, and all changes that come within the meaning and range of equivalency of the

claims are intended 1o be embraced therein.
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CLAIMS:
I. An isolated binding protein that binds human hepatocyte growth factor (HGF), comprising:
(a) an immunoglobulin heavy chain variable region comprising the structure CDRy;-
CDRypp-CDRys, wherein
(1) CDRyy; comprises amino acid sequence SEQ ID NO. 15,
(ii) CDRy; comprises an amino acid sequence selected from the group consisting
of SEQ ID NO. 204 an¢ SEQ ID NO. 205 and
(1) CDRyy; comprises amino acid sequence SEQ 1D NO. 17, and
®) an immunoglobulin lght chain variable region comprising the structure CDRy,-

CDR;2-CDR13, wherein
{) CDRp; comprises amino acid sequence SEQ ID NO. 18,

(1) CDR;; comprises an amino acid sequence selected from the group consisting

of SEQ ID NO. 19 and SEQ ID NO. 206, and

(ii1) CDR, ; comprises amino acid sequence SEQ ID NO. 20, wherein the
immunoglobulin heavy chain variable region and the immunoglobulin light chain variable region

together define a single binding site for binding human HGF.
2. The binding protein of claim 1,

wherein the immunoglobulin heavy chain variable region comprises the structure CDRy;-CDR -

CDRy;3, wherein
(1) CDRy; comprises amino acid sequence SEQ 1D NO. 15,
(ii) CDRy; comprises amino acid sequence SEQ ID NO. 205, and
{iii) CDRy3 comprises amino acid sequence SEQ ID NO. 17,

and the immunoglobulin light chain variable region comprises the structure CDR~CDRy-CDR 3,

wherein
1 CDRy, comprises amino acid sequence SEQ ID NO. 18§,

(i1) CDRy; comprises amino acid sequence SEQ ID NO. 206, and
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{iii) CDR; ; comprises amino acid sequence SEQ 1D NO. 20

3. The binding protein of claim 1 or claim 2, wherein the complementarity determining regions

(CDRs) are interposed between human or humanized immunoglobulin framework regions.

4. The binding protein of any one of the preceding claims, wherein the binding protein is an

antibody or an antigen binding fragment thereof.
5. The binding protein of claim 4, wherein the antibody is a monoclonal antibody.

6. An isolated nucleic acid comprising a nucleotide sequence encoding an immunoglobulin light

chain variable region of any one of claims 2-5.
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7. An isolated nucleic acid comprising a nucleotide sequence encoding an immunoglobulin

heavy chain variable region of any one of claims 1-5.
8. An expression vector comprising the nucleic acid sequence of Sclaim 6 and/or claim 7.

9. A host cell comprising at least one expression vector that encodes an immunoglobulin light

and/or heavy chain variable region of any one of claims 2-3.

10. A method of producing a polypeptide comprising an immunoglobulin heavy chain variable

region, the method comprising:

(i} growing the host cell of claim 9 under conditions so that the host cell expresses the

polypeptide comprising the immunoglobulin heavy chain variable region; and
(ii) purifying the polypeptide comprising the immunoglobulin heavy chain variable region.

1. A method of producing a polypeptide comprising an immunoglobulin light chain variable

region, the method comprising:

(i) growing the host cell of claim 9 under conditions so that the host cell expresses the
polypeptide comprising the immunoglobulin light chain variable region; and
(i1} purifying the polypeptide comprising the immunoglobulin light chain variable region.

12. The isolated binding protein of any one of claims 1-5, wherein the binding protein binds

human hepatocyte growth factor with a kg of 4.0x107 57 or lower.

13, The isolated binding protein of any one of claims 1-5, wherein the binding protein binds

human hepatocyte growth factor with a K of 20 pM or lower.

14, The binding protein of claim 1 that birds human hepatocyte growth factor (HGF) comprising
an immunogiobulin light chain variable region and an immunoglobulin heavy chain variable region

selected from the group consisting of:

(a) an immunoglobulin light chain variable region comprising the amino acid sequence of

SEQ ID NO. 193 and

an immunoglobulin heavy chain variable region comprising the amino acid sequence of

SEQ D NO, 183;

(b) an immunoglobulin Light chain variable region comprising the amino acid sequence of

SEQ ID NO. 193, and
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an immunoglobulin heavy chain variable region comprising the amino acid sequence of

SEQ ID NO. 189;

(¢) an immunoglobulin light chain variable region comprising the amino acid sequence of
SEQ ID NO. 199, and an immunoglobulin heavy chain variable region comprising the
amino acid sequence of SEQ ID NO. 183; and

{d) an immunoglobulin light chain variable region comprising the amino acid sequence of
SEQ ID NO. 199, and an immunoglobulin heavy chain variable region comprising the
amino acid sequence of SEQ ID NO. 189

15. The binding protein of claim 14, wherein the immunoglobulin light chain variable region
comprises the amino acid sequence of SEQ ID NO.199, and the immunoglobulin heavy chain variable

region comprises the amino acid sequence of SEQ ID NO. 189.

16. The binding protein of claim 1 that binds human hepatocyte growth factor (HGF) comprising an
immunoglobulin light chain sequence and an immunoglobulin heavy chain sequence selected from the

group consisting of:

(2) an immunoglobulin light chain sequence comprising the amino acid sequence of SEQ ID
NO. 197, and an immunoglobulin heavy chain sequence comprising the amino acid
sequence of SEQ ID NO. 187; (b) an immunoglobulin light chain sequence comprising
the amino acid sequence of SEQ ID NO. 197, and an immumnoglobulin heavy chain

sequence comprising the amino acid sequence of SEQ ID NO. 191;
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(c) an immunoglobulin light chain sequence comprising the amino acid sequence of SEQ ID
NO. 201, and an immunoglobulin heavy chain sequence comprising the amino acid

sequence of SEQ ID NO. 187; and

(d) an immunoglobulin light chain sequence comprising the amino acid sequence of SEQ ID
NO. 201, and an immunoglobulin heavy chain sequence comprising the amino acid

sequence of SEQ ID NO. 191,

17. The binding protein of claim 16, wherein the immunoglobulin light chain comprises the amino
acid sequence of SEQ ID NO. 201, and the immunoglobulin heavy chain comprises the amino acid

sequence of SEQ 1D NO. 191.
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18. The binding protein of any one of claims 1-5 or 14-17 for use in therapy.

19. The binding protein of any one of claims 1-5 or 14-17 for use in inhibiting or reducing

proliferation of a tumor cell.

24. The binding protein of any one of claims 1-5 or 14-17 for use in inhibiting or reducing tumor

growth in a mammal.

21. A method of producing a binding protein that binds human hepatocyte growth factor (HGF),
which is an intact antibody, such as a monoclonal antibody, or an antigen binding fragment thereof, the

method comprising:

(i) growing the host cell of claim 9 under conditions so that the host cell expresses a
polypeptide comprising the immunoglobulin heavy chain variable region and a polypeptide comprising

the immunogiobulin ligh chain variable region; and

(i} purifying the antibody or the antigen binding fragment of the antibody.



- 106 -

HEPATOCYTE GROWTH FACTOR (HGF) BINDING PROTEINS
ABSTRACT

The present application provides a family of binding proteins that bind and neutralize
the activity of hepatocyte growth factor (HGF), in particular human HGF. The
binding proteins can be used as diagnostic and/or therapeutic agents. With regard to
their therapeutic activity, the binding proteins can be used to treat certain HGF

responsive disorders, for example, certain HGF responsive tumors.

No suitable figure



SEQUENCE LISTING

%110> Winston, William M.
Wright, Xirk 8.
Han, May
Breault, Lyne
Lin, Jie
Etemad-Gilbertson, Bijan
Knuehl, Christine
Gyuris, Jeno
<120> Hepatocyte Growth Factor (HGF) Binding Proteins
<130> AVO-001iB
<150> 60/810,714
<151> 2006-06-02
<150> 6&0/860,509 .
«15Ll> 2006-11-21
<l60= 216
<170> PatentIn versicn 3.3
<210> 1
<211> 424
<212> DNA
<213> Artificial Seguence
<2202
<223> Synthetic Heavy Chain Variable Region 1A3
<400> 1
atgaacttty ggotecagatt gattttcoctt gtcoctigttt taaaaggtgh
gtgeagetyg tggagtctgg gggaggetta gtgeagectg gagggtoccot
tgtgcagect ctgaattcac titteagtaasce tattacabgt cttggghtteyg
gagaagaggce tgcagtgggt cgeatacatt agtoctgytg gtggtagete
gecagtgtga agggtegatt caccatcteoe agagacaatyg ccaagaacac
caaatgagea gtctgaagtc tgaggacaca gcecatgtatt actgtgcoaag
ggttactacg gggactabtge tatggactac tggggicaag gaacctcoagt
toag
<210> 2
<211l> 141
<212» PRT
<213> Artificial Seguence
w220
<223» Synthetic Heavy Chain Variable Region 1A3
«400> 2

1/152

gaaghtgtgaa
gaaactoteo
ceagactaca
ctactatecea
cctgtacety
acaagygggat

caccgtcteo

60

izo

180

240

300

360

420

424



Met Asn

Val Lys

Pro Gly

35

Asn
50

Ser

Gln
65

Trp
Ala

Ser

Thr Leu

Tyr Tyr

Phe

Cys

Gly

Tyx

Val

val

Tyx

Cys

Gly Leu

Glu val

20

Ser Leu

Tyr Mef:

Ala Tyr

Arg

Gln

Lys

Ser

Ile

Leu Ile

val

Leu

Ser
40

Leu

Trp Val

b5

Ser Pro

70

Lys Gly

85

Leu Gln

100

Ala Arg

115

Asp
130

<210> 3

<211> 382
«21i2> DNA
213>

<220>
223>

«<400> 3
atgagbtgtge

gacatccaga
atcacatgtce
ggaaaatctc
aggttcagty
gaagattttyg

gggaccaagoe

«<21l0> a4

Tyr Trp

Gly Gln

ccacteaggt
tgacteagte
gagcaagtga
ctcagetect
geagtggatc
ggacttatta

tggaaataaa

Arg

Met

Gln

Gly

FPhe Thr

Ser Ser

Gly Asp

120

Thr
135

Ser

Artificial Segquence

cebtggguttg

tocagectae
gaatatttat
ggtctatget
aggcacacayg
ctgtcoaacat

ac

Arg

Phe Leu Val

16

Glu
25

Ser 4ly

Cys Ala Ala

Gln Thr

Giy &ly Gly

7%

Ile Sex

80

Arg

Leu Ser

105

Lys

Gly Tyr Tyx

Val Thr val

ctgetogetgt
ctatctgttt
agtaatittag
gcaacaaact
ttttcoctea

ttttggggta

2152

Leu Val

Gly Gly

30

Gilu
45

Ser

Pro Glu

80

Ser Ser

Asp Agn

Glu Asp

110

Gly Asp

125

Ser
1490

Ser

ggottacaga
ctgtgggaga
catggtatca
tageagatgg
agatcaacayg

ctocgtacac

Leu

Lau

Phe

Lys

Ty

Ala

Thx

Tyr

Lys
15

Gly
Val Gln
Thr Phe
Leu

Arg

Pro
80

Tyr

Lys hsn

o5

Ala Met

Ala Met

"8ynthetic Light (kappa) Chain Variable Region 1A3

tgccagatgt
aactgtcace
geagaaacag
tgtgccatca
cetgeaghet

gttcggaggyg

60

120

180

240

300

360 .

382



«<21i» 127
<212> PRY
=213> Axtificial Seguence

<220>
«223» 8ynthetic Light {(kappa) Chain Variable Region 1A3

«<300> 4
Met Ser Val Pro Thr Gln Val Leu @ly Leu Leu Leu Leu Trp Leu Thr

1 5 : 10 15

Asp Ala Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ala Ser Leu Ser
20 25 30

Val Ser Val Gly Glu Thr val Thr rle Thx Cyeg Arg Ala Ser Glu Asn
35 40 45

Ile Tyr Ser Asn bLeu Ala Trp Tyr Gln Gln Lys Gln Gly Lys Ser Pro
50 55 60

Gln Leu Leu Val Tyr Ala Ala Thr Asn Leu Ala Asp Gly Val Pro Ser
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Gln Phe Ser Leu Lys Ile Asn
85 20 95

Ser Leu Gln Ser Glu Agp Phe Gly Thr Tyr Tyr Cys Gln His Phe Trp
100 105 i1

#Gly Thr Pro Tyr Thr Phe Gly Gly Gly Thr Lyg Leu Glu Ile Lys
ilB 120 i2s

«210> 5

«211> &5

<212 PRT

«213> Artificial Sequence

«<220>
<223> S8Synthetic Heavy Chain CDR1 1A3

<400> B

Asn Tyr Tyr Met Ser

1 5
<210> 6
<21ll> 17

<212s PRT
<213> Artificial Sequence

<220>
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«223» Synthetic Heavy Chain CDR2 1A3
«<400> 6

Tyr Ile Ser Pro Gly Gly Gly Ser Ser Tyr Tyr Pro Ala Ser val Liys

1 . 5 10 15
Gly

<210> 7

<211l> 13

212> PRT
«213> Artificial Sequence

<220>
<223> Synthetic Heavy Chain CDR3 1A3

<400 7

Gln Gly 2sp Gly Tyr Tyr Gly Asp Tyr Ala Met Asp Tyr

1 5 10
<210> 8
<211= 11

<212> PRT )
«<213> Artificial Sequence

220>
<223> sSynthetic Light {kappa} Chain CDR1 1A3

<400> 8

Arg Ala Ser Glu Asn Ile Tyr Ser Asn Leu Ala

i 5 10
<210 B9
<211 7

212> PRT
«213%> Artificial Segquence

<220
«223» Synthetic Light (kappa) Chain CDR2 IA3

<400> 9

Ala Ala Thr Asn Leu Ala BAsp

1 5
«210=> 10
«21ll= 2

«<212» PRT
<213> Artificial Sequence

<220
«=223> Synthetic Light (kappa) Chain CDR3 1A3

4/152



<4Q0> 10

Gln His Phe Trp Gly Thr Pro Tyr Thr

1 5

<210> 11

<21il- 412

<212> DNA

<213> Artificial Secquence

«220> .

«223» Synthetic Heavy Chain Variable Region 2B8

<400> 11

atgggatgga gotatateat cctottttty gtageaacay ctacagatgt

gtoccaactge ageagooctayg gyctgaactyg gtgaagectyg ggacttcoagt

tgeaaggett ctggctacae cttoaccace tactggatge actgggtgaa

ggacaaggcce ttgagtggat tggagagatt aatcctacca acggtcatac

gagaagtica agagcaagge cacactgact gtagacaaat cctogagcag

caactcagea gectgacate tgaggactcet goggtctabt actgtgcaag

ggtageatct ttgactactyg gggccaagge accactcoctoa cagtetocte

«210> 12

<2Ll> 137

«212= PRT

«213> Artificial Seguence

<220

<223» Synthetic Heavy Chain Variable Region 2BB

<400>= 12

Met Gly Trp Ser Tyr Ile Ile Leu Phe Leu Val Ala Thr Ala

L 5 10

val His Ser Gln Val Gin Leu Gln Gla Pro Gly Ala Glu Leu
20 25 30

Proe Gly Thr Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr

35 40 45
Thr Thr Tyr Trp Met Hig Trp Val Asn @ln Arg Pro #ly Gln
50 55 60
Giu Trp Ile Gly Glu Ile Asn Pro Thr Asn Gly His Thr Asn
65 70 75

5/152

coactoocag
gaagctgtcoe
teagaggoot
taactacaat
ageetacaty

aaactatgtt

&g

Thr
15

Asp
Val Lys
Thx Phe
Gly

Leu

Asn
=1e]

Tyr

&0

120

180

240

300

360

412



85

ggttatatgg tgctgatggg
cagtaggaga gagggtcacce
cctggtatea acagasacca
ggaacactgg gghococogat
cceatcageayg tgtgceggget

ateccgtacace gttoggagey

Glu Lys Phe Lys Ser Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser
85 20
Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Sexr Ala Vval
100 1cs 1lo
Tyr Tyr Cys Ala Arg Asn Tvr Val Gly Ser Ile Phe Asp Tyr Trp Gly
115 120 125
Gln Gly Thr Thr Leu Thr vVal Ser Ser
130 135
<2310>= 13
<21ll> 382
<21l2» DNA
<213> Artificial Sequence
<220>\
<223> Synthetic Light (kappa) Chain Variable Region 2B8
<400> 13
atggaatcac agactctggh ctteatatcce atactgcetcot
. aacattgtaa tgacoeaate toccaaatoe atgtecatgt
ttgagetgea aggceagtga gaatgtggti tcttatgtat
gegeoagtote ctaaactget gatatacggyg gortocaace
cgatbtcacayg geagtygate btgoaacagat tibcactctga
gaagaccttyg cagattatca ctgtgggcag agttacaacth
gggaccaggce tggaaataaa ac
<210> 14
«21il> 127
<212»> PRT
<213> Artificial Sequence
<220
<223> Synthetic Light (kappa) Chain Variakle Region 2B8
<400> 14

Met Glu Ser ¢ln Thr Leu Val Phe Ile Ser Ile Leu Leuw Trp Leu Tyr

1

g

10

15

Gly Ala Asp @ly Asn Ile Val Met Thr Gln Ser Pro Lys Sexr Met Ser

20

25

30

Met Ser Val Gly Glu Arg Val Thr lLeu Sexrxr Cys Lys Ala Ser Glu Asn

35

40

6/152

45

60

120

180

240

300

360

382



val Val Sexr
50

Lys Leu Leu
65

Axrg Phe Thr

Ser Val Arg

Asn Tyr Pro
115

<210> 1B

=21l> 5

«212> PRT

Tyr

Ile

Gly

Ala
100

Tvyr

Val

Ty

Ser

85

Glu

Thr

Ser

Gly

70

Gly

Asp

Phe

Trp Tyr

55

Ala Ser

Ser Ala

Leu Ala

Gly Gly
120

<213» Artificial Seguence

<220>

Gln Gln

Asn Arg

Thr Asp
20

Asp Tyr
105

Gly Thr

<223> Bynthetic Heavy Chain CDR1 288

<400> 15

Thr Tyr Trp Met His

1
<210> 16
«21F»> 17

<212> PRT

5

«213> Artificial Seqguence

220>

<223> Synthetic Heavy Chain CDR2 2BS8

400> 16

Lys

Asn

75

Phe

Hig

Arg

Pro
60

Thr

Thr

Cys

Leu

Ala

Gly

Leu

Gly

Glu
125

Gln

val

Thr

Gln
110

Tle

Ser Pro

Pro Asp
80

Ile Ser
a5

Ser Tyr

Lys

Glu Ile Asn Pro Thr Asn Gly His Thr Asn Tyr Asn Glu Lys Phe Lys

1

Ser

<210> 17
<21l> 8
=212 PRYT

5

<213> DArtificial Sequence

<220

10

7/182

L5



. <223> Synthetic Heavy Chain CDR3 2B8
<400> 17

Asn Tyr Val Gly Ser Ile Phe Asp Tyr

2 5
<210 1B
<211> 11

<212» PRT
<213> BArtificial Segquence

«<220>
«223> Synthetic Light (kappa) Chaln CDR1 2B8

<400= 18

Lys Ala Ser Glu Asn Val Val Ser Tyr Val Ser

1 5 10
«210> 18
<21ll= 7

«212= PRT
<213> Artificial Sequence

<220>
«223= .Synthetic Light (kappa) Chain CDR2 2BS

<400 19

Gly Ala Ser hsn Arg Asn Thr

1 5
<210> 20
<211l> 9

«212> FRT
<213> Artificial Sequence

<220>
- <223> Synthetic Light (kappa) Chain CDR3 288

<400> 20

Gly Gln Ser Tyr Asn Tyr Pro Tyr Thr
1 =

<210> 21

<21l 412

<212> DNA

<21i3> Artificial. Secuence

<220>
«223> Synthetic Heavy Chain Variable Region 2F8

400> 2L
atggaatgga gectgggtcectt tcobcttcote ctgtcagtaa ctgecaggtgt ccactgoceag &0
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gtocagetga
tgcaaggett
ggacagggoo
gagatgotcoa
cagctocagca
ggacgtgget
<210>
<21l>

<212>
<2L3=

22
137
PRT

«220=

<223

«400> 22

Met Glu Trp

1

Val

Pro

Cys

Thr

agecagtctgyg
ctggetacac
ttgagtggat
aagaéaaggc
goetgacatc

ttgactactg

Sexr

Gln
20

Val

Ser val

Val

Eln

agetgagotyg
ctteactace
tggasagatt
cacattgact
tgacgactct

gggccaaggc

Artificial Segquence

Phe Léu

Leun

Lys

Ser

gtgaggeoetyg
tactatatac
ggtoctggaa
gtagacacat
geggtetatt

accactctea

Phe Leu Leu

190

Gln
25

Ser Gly

Ala

ggactteaght
actgggtgas
gtggtagtac
cotooagead
tctgtgeaayg

cagtcteoete

Synthetic Heavy Chain Variable Region 2FB

Ser val

Ala Glu

30

Leu

gaagatgtoe
teagaggect
ttactacaat
agcectacaty
saggggacty

ag

Ala
15

Gly

val Arg

Gly

Thr Thr

50

Glua
65

Trp

Glu Met

Thr Ala

Tyxr Phe

Gln Gly

130

<2310>

35

Tyr

Tie

Phe

Tyr

Cys

LB

Thir-

23

Tyr

Gly

Lys

Met

190

Ala

Thr

Ile

Lys

Asp

85

Gln

Arg

Leu

Lys

Hig

Ile

70

Lvs

Len

Arg

Thr

Met

Trp

58

Gly

Ala

Ser

Gly

Val
135

40

val

Pro

Thr

Sexr

Ty

120

Ser

Cys Lys

Agn Gln

ser

Gly

Thr
80

Leu

Leu Thr

105

Arg

Ser

arg

Gly

75

val

Ser

Gly

9/152

Ser

PXo

60

Sexr

Asp

Asp

Phe

Gly

45

Gly

Thr

Thi

Asp

Asp
125

Tyr

Gln

Tyr

Sex

Sex
110

Tyxn

Thyr

Gly

Ty

Ser

a5

Ala

Trp

Phe

Leu

Agn

80

Ser

Vali

Gly

124

i80

240

300

360

412



10/152

gggrtcocagg
ctctagggea
atagttatat
ttgeatocaa
acttcacect

aaagtattga

Leu Leu

Trp

2la Sex

30

Pro

Ala
45

Lys Ser

Tyr Gln

&0

Ser Asn Leu

Gly Thr Asy

Ala Tyr

110

Thr

Gln

ctoccactggt
gagggocaca
caactggtac
toctagaatet
caacatceatb

ggatcetecc

val
15

Pro

Leu Ala

Gln Ser

Lys Pro

Glu Ber

BC

FPhe
85

Ty

<2311> 354
. <«212> DNA
<213> Artificial Sequence
220>
=223= Synthetic Light (kappa) Chain Variable Reglon 2F8
<4dQ0> 23
atggagacag acacaatocet goetatggghy ctgetgotan
gacattgtge tgacccaatc tceccagecttet ttggotgtgt
atctcotgea aggecageca aagtgttgat tatgatggta
caacagamrac caggacagee acccaaaghte cteatctatg
gggatcocay ceaggtittay tggcagtggyg totgggacag
cotgtggagy aggaggatge tgeaacctat tactgtoage
acgtbeggtg ctgggaccaa getggagebyg aaac
<210= 24
«21l» 131
<212» PRT
«213> Artificial Segquence
=220>
«223> Synthetic Light (kappa) Chain Variable Region 2F8
<400> 24
Met Glu Thr Asp Thr Ile Leu Leu Trp Val Leu
i 5 10
Gly Ser Thr @Gly Asp Ile Val Leu Thr Gln Ser
20 25
Val Ser Leu Gly Gln Arg Ala Thr lle Ser Cys
35 40
vVal Asp Tyr Asp Gly Asn Ser Tyr Ile Asn Trp
50 85 ’
Gly Gln Pro Pro Lys Val Leu Ile Tyr Val Ala
85 70 75
Gly Ile Pro Ala Aryg Phe Ser Ely Ber Gly Ser
85 S0
Leu Asn Ile His Pro Val Glu Glu Glu Asp Ala
100 105

Thr

Cys

&0

120

180

240

300

360

3154



Gln €Gln Ser Ile Glu Asp Pro Pro Thr Fhe Gly Ala Gly Thr ILiys Leu
115 120 ’ i25

Gilu Leu Lys

130
<210> 28
<21ll> &

«<212> PRT
<213> Artificial Sequence

<2Z20>
<223> Synthetic Heavy Chain CDR1 2F8

<400» 25

Thr Tyr Tyr Ile His

1 5
«210> 26

<213 17

<212= PRT

<213> Artificial Sequence

<220>
=223> Synthetic Heavy Chain CDR2 278

<a400> 26

Lys Ile Gly Pro Gly Ser Gly Ser Thr Tyr Tyr Asn Glu Met Phe Lys

hs 5 1g is
Asp

«210> 27

<21l> 9

«212= PRT
<213»> Artificial Sequence

<220>
=222> Synthetic Heavy Chain CDR3 2r8

§400> 27

Arg Gly Leu Gly Arg Gly Phe Asp Tyr

1 5
«<210=> 28
<21l> 15

«212» PERT
<213> Artificial Secuence
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<220>
«223>

<400= 28

Synthetic Light

(kappa) Chain CDR1 2F8

Lys Ala Ser Gln Ser Val Asp Tyr Asp Gly Asn Ser Tyr Ile aAsn

1

<210> 29
<211l 7
<212> ERT
<213>
<220>
<223>
400> 23

5

Synthetic Light

Artificial Seguence

10

{(kappa) Chain CDR2 2P8

Val Ala Ser Asn Leu Glu Ser

1

w210 30
<21ils> 9
<212> PRT
213>
<220>
«<Z223>
<400> 30

Gln Gln Ser Ile Glu Asp Pro

1

33
118
DNA.

<210>
w21l
<2l2>
«Zl3>

220>
223>

=400» 31
atggaatgge

gttcagctgc
tgcaaggctt
ggacagggte
ggaaacttca
cagoteagea

ctacgtgaga

5

Synthetic Light

5

cttgtatots
agecagtchtgg
ctggetatgt
ttgagtggat
agggtaaagce
geetraacato

actacttitga

Artificial Seguence

(kappa)

artificial Sequence

totektecte
ggctgaactg
attcagtagc
tggacagatt
cacactgact
tgaggactct

cractgggge

Pro Thr

ctgteagtaa
gtgaggecty
tactggatga
tatootggay
goagacaaat
geggtotatt

caaggcacca

12/152

Chain CDR3 2F8

Synthetic Heavy Chain Variable Region 336

ctgaaggtgt
ggtcctecagt
actgggtgaa
atggtgatag
cctecagtac
tctgtgeatc

ctotecacagt

15

ccacteccag
gaagatttce
geagaggoct
t#actacaat
agcctacatyg
ccageteggy

ctoeteag

60

120

180

2490

300

360

418



<210> 32

<2il> 139

212> PBRT

«213> Artificial Bequence

220>
<223> Synthetic Heavy Chain Variable Region 386

<400> 32

Met Glu Trp Pro Cys Ile Phe Leu Phe Leu Leu Ser Val Thr &lu Gly
1 5 10 15

val His Ser Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg
20 25 30

Pro Gly Ser Ser Val Lys Tle Ser Cys Lys Ala Ser Gly Tyr Val Phe
35 20 . 45

Ser Ser Tyr Trp Met Asn Trp Val Lys Gln Arg Pro Gly Gln &ly Leu
50 55 60

Glu Trp Ile Gly Gin Ile Tyr Pro Gly Asp Gly Asp Sexr Asn Tyy Asn
65 70 75 80

" @ly Asn Phe Lys Gly Lys Ala Thr Leu Thr aAla Asp Lys Ser Ser Sexr
85 20 55

Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Vval
100 105 110

Tvr Phe Cys Ala Ser Gln Leu Gly Leu Arg Glu Asn Tyr Phe Asp Tyr
115 120 125

Trp Gly Gln ¢ly Thr Thr Leu Thr Val Ser Sexr
130 138

<210» 33

«<211= 388

<212> DNA

<213> Artificial SBequence

<220>

<223> Synthetic Light (kappa) Chain Variable Region 3B§€
(2 possikle ATG start codons)

<400= 23
atggacatga ggaccoctge teagtttott ggaatettgt tgectetggtt tocaggtate 60
azsatgtgaca Lcaagatgac ccagtcbceca tcectftceatgt atgeatetet aggagagaga 120
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gtcacaatca
aaaécaggga
ccatcaaggt
gagaatgaag

ggaggyggggs

<2).0>
«211l>
w212
<213>

34
128
PRT

220>
<223>

ctigoaagge
gatotootan
tcagtggeag
atatgggaat

coeaagetgyga

gagbtocaggac
gagcctgatc
toggatctggy
ttattattgt

aataaage

Artificial Secuience

{2 possible start Methionines)

400> 34

Met Asp dMet

3

Phe Pro

Met Tyr

3B

Gln Asp

850

Ser Pro

65

Pro Ser

Ile Thr

Ty

Asp

Lys

<21l0» 35
<211l 5
«212> PRT

Siy

Ala

ITle

Lys

Saer

Glu
115

Arg Thr

Ile
20

Lys
Ser Leu
Lys Ser
Leu

Thr

Ser
85

Phe

Leu Glu

100

Phe Pro

Pro

Cys

Gly

Tyr

Ile

70

Gly

Asn

Phe

Ala Gln

Asp Ile

Glu Arg

40

Leu Ser

55

Tyr Arg

Ser Gly
Glu

Asp

Phe
120

Thr

Fhe

Lys
25

Val

Txp

Val

Ser

Met

108

Gly

attaaaaget
tatcgtgtaa
caagattett

ctacagtatyg

Leu
10

Gly

Met Thr

Thr Iie

Phe Gln

Asn Arg

75

Gly Gln

20

Gly Ile

Gly Gly

14/152

atttaagotg gttcoecageag
acagattggt agatggggtce
ctcectecacealt caccagootg

atgagttteo gtteacgttc

Synthetié Light {kappa} Chain Variable Region 3IB6

Ile Leu

ib

Leu Leu

Trp

Gln Pro Ser Sexr

30

Ser

Thr Cys ala

45

Lys Ser

Gln
60

Lys Pro Gly Lys

Leu Val Val

80

Asp Gly

Leu Thr

g5

Agsp Ser Ser

Tyr Tyr Cys Leu Gln

110 .

Thr Lys Leu Glu Ile

125

180

240

300

360

288



213> BArtificial Seguence

<220

<223> SQynthetic Heavy Chain CDR1l 3B6
<4 00> 35

Ser Tyr Trp Melt Asn

L 5
<Z210> 36

<21k> 17

<212> PRT

«213> BArtificial Seguence

«220>
<223> Synthetic Heavy Chain CDR2Z 3B6

<400> 36

Gln Ile Tyr Pro Gly Asp Gly Asp Ser aAsn Tyr Asn Gly Asn Phe Lys

1 3 10 RE)
Gly

<210> 37

e21ll= 11

<21l2> PRT

<213> Artificial Seguence

<220>
«223> Synthetic Heavy Chain CDR3 3B6

<4Q0> 37

Gln Leu Gly Leu Arg Glu Asn Tyr Phe Asp Tyr

1 5 10
<210» 38
<211> 11

<212» PBRT
<213> Artificial Seguence

<220>
<223> 8Synthetic Light (kappa) Chain CDR1 3B6

«<400> 38 =

Lys Ala Ser Gln Asp Ile Lys Ser Tyr Leu Sex

1 5 10
«<210> 38
<21l1s> 7

<212> PRT
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«Z13>

<220
<Z223>

<400> 38

Artificial Seguence

Arg Val Asn Arg Leu Val Asp

1

«210> 40
<Zll>» 8
<212 PRT
<213
<220>
<223
<400> 40

5

Rrtificial Seguence

Leu Gln Tyr Asp Glu Phe Pro Phe Thr

1

<210> 21
<21l1l> 387
<212> DNA
<213>
<Z220>
<2235
<400> 41
atggctgtec
gtacagetga
tgcactgtet
ggaaagggte
tctetcatgt
atgaacagte
tactggggcc
<210> 42
«<211> 132
<212> PR
<213>
<220
«Z23>»
<400> 42

5

cggbgoctgtt
aggagtcagy
ctgggtttte
tggaatgget
cecagactgac
tgeaaactga

aagggachtct

Artificial Seguence

coctetgectyg
acctggoctyg
attaaccage
gggagtaata
catcaggaaa
toacacagea

ggtcactgte

Artificial Seguence

gttgeatite
gtggogooct
tatagtittac
tgggetyggty
gacaactcea
atgtactact

tctgoayg

Synthetic Light {kappa) Chain CDR2 3BE&

Synthetic Light (kappa) Chain CDR3 3B6

Synthetic Heavy Chain Variable Region 3D11

caagctgtgt
cacagagoct
actgggtteg
gazacacaaa
agagcecaagh

gtgccagaga

Synthetic Heavy Chain Variable Region 3Di11l

cctgtoccag
gtocatcact
ccagocteca
ttataatteg
tttcttaaaa

gaggtttget

Met Ala val Pro Val Leu Phe Leu Cys Leuw Val ala Phe Pro Ser Cys

i

5

10

16/152

15

&0

120

180

240

300

3860

3387



Val Leu Seyry Gln val Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Ala
20 25 30
Pro Ser Gln Ser Leu Ser Ile Thr Cys Thr Val Ser Gly FPhe Ser Leu
35 40 45
Thy Ser Tyr Sexr Leu His Trp Val Arg Gln Pro Pro Gly Lys Gly Leu
50 55 60
Glu Trp Leu Gly Val Ile Trp Ala Gly Gly Asn Thr Asn Tyr Asn Ser
65 70 75 80
Ser Leu Met Ser Arg Leu Thr Ile Arg Lys Asp Asn Ser Lys Ser Gln
85 20 95
Val Phe Leu Lys Met Asn Ser Leu Gln Thr Asp Asp Thr Ala Met Tyr
100 105 110
Tyr Cys Ala Arg Glu Arg Phe Ala Tyr Trp Gly Gln Gly Thr Leu Val
115 120 125
Thr Val Ser Ala
130
«<210> 43
<211> 385
<212 DNA
<213> Artificial Sequence
<220>
<223» BSynthetic Light (kappa) Chain Variable Region 3D1l
<400= 43
atggatttte aagtgcagat tttoagotte ctgcotaatca gtgectecagt caaaatatoco
agaggacaaa ttgtbtcteace ccagtctceca geaatcatgt ctgcatatcece aggggagaag
gtoaccatga cotgeagtgo cagotcaagt gtaasgttaca tgcocactggta ceageagaag
tcaggcacct cocceaaaag atggattbtal gacacabcca aactggetbte tggagtcoccoct
goctogettea gtggeagtgg gtoctgggace tettactcece tcacaatcay tagtatggag
getgaagatdg Ctgecactta ttactgeocayg cagbggagta gtaacccact cacgttoggh
gobgggacca agoetggaget gaaac
2210= 44
<21l> 128

17/152

6G

120

180

240

300

360

385



«212> PRT

<213>

<220>
<223>

<400>
Met Asp
1

Val Lys

Met Serx

Ser Ser
50

Pro Liys
65
Ala Arg

Ser Ser

Ser Ser

arvificial Sequence

Synthetic Light (kappa) CThain Variable Region 3D1l

14

Phe

Ile

Ala

35

val

Arg

Phe

Met

Agn
115

<210> 45

«21l>

5

<212> PRT

<2313

<220
223>

Gln

Ser

20

Tyr

Sex

Trp

Ser

Glu

100

Pro

val Gln
5

Arg GLy

Pro Gly

Tyr Met

Ile Tyr

70

Gly Ser
85

Ala Glu

Lew Thr

Ile

Gin

Glu

His

58

ASp

Gly

Asp

Phe

Artificial Sequence

Phe

TIle

Lys

40

Trp

Thx

Sex

Ala

Gly
120

Serxr

val
25

val

Tyx

Ser

Gly

Ala

105

Ala

Phe

10

Leu

Thx

Gln

Lys

Thr

S0

Thr

Gly

8ynthetic Heavy Chain CDR1 3D11

<400> 458

Ser Tyr Ser Leu His

1

<210=> 46

<213l
212>
<213>

<220>
«Z223m

16
PRT

L]

Artificial Sequence

gynthetic Heavy Chain CDR2 3DLl1

Leu

Thr

Met

Gln

Leu

75

Ser

,Tyr

Thr

18/152

hau

Gln

Thy

Lys

60

Alm,

Ty

Tyr

Lys

Ile

Ser

Cys

45

Ser

Ser

Ser

Cys

Leu
125

Sexr

Pro

30

Ser

Gly

Gly

Leu

Gln
110

Glu

Ala

15

Ala

Ala

Thr

val

Thr

98

Gln

Lett

Ser

Ile

Sex

Ser

Pro

80

Ile

Irp

Lys



400> 46

val Ile Trp Ala Gly Gly Asn Thr Asn Tyr Asn Ser Ser Leu Met Ser

1 5 19 15
210> 47
<21l= 5

«212> PRT
<213> Axrtificial Seguence

<220> 7
<223» Synthetic Heavy Chain CDR3 3Dil

<400> 47

Glu Arg Phe Ala Tyr

1 5
<230> 48
<211t> 10

<212> PRT
«233> Arrificlial Seguence

<220
«223> ESynthetic Light {kappa) Chain CDR1 3DL1

<400> 48

Ser Ala Ser Ser Ser Val Ser Tyr Met His

1 5 10
<210> 4%
«Z213i> 7

<212>= PFRT
«213> Artificial Seguence

<220>
«223> Synthetic Light {kappa) Chain CDR2Z 3D11

<400 49

Asp Thr Ser Lys Leu Ala Ser

L 5
210> 50
<21Ll= 9

<21l2> PBRT
<213> Artificial Seguence

<220>
<223> gynthetic Light (kappa) Chain CDR3 3DI11

<400»> 50

Gln Gln Txp Ser Ser asn Pro Leu Thr
L 5

19/152



taaaaggtgl:
gagggtoeet
cttgggtteg
gtggtageac
ccaagaacad
actgtgtgag

gaacatcagt

Leu Val Leu

Gly Gly Leu

30

Ser Gly Phe

45

Pro Glu

G0

Lys

Ser Thr

Tyx

Asp Asn Ala

<210> 51

<21il> 424

=212> DHNA

<213> Artificial Secquence

<220>

223> Synthetic Heavy Chain Variable Region .D3

<400>= 51

atgaactttg ggoteagatt gattttectt gtecttgttt

gtgcagetygg tggagtetgg gggagactta gtgeagectg

tgtgocagect ctggattoac ttteagtgac tattacatgt

gagaagaggc tggagtgggt cgeatacatt agtagtggtg

gacagtgtga agggtbcgatt caccatctoee cgagacaatg

caaatgagea gtetgaagtce tgaggacaca gooatatatt

ggttattacyg gggactatge tatggactae tggggtoaag

toay

<210> B2

«211> 1l4L

<212> PRT

<213> Artificial Sequence

<220>

«223» Synthetic Heavy Chain Variable Region 1D3

«400> 52

Met Asn Phe Gly Leu Arg Leu Ile Phe Leu val

1 5 i0

val Lys Cys Glu val Gln Leu Val Glu Ser Gly

20 25
Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala
35 40

Ser Asp Tyr Tyr Met Ser Trp Val Arg Gln Thr
50 55

Glu Trp val Ala Tyr Ile Ser Ser Gly Gly Gly

65 70 7S

Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg

85 20

20/152

gaagtgtgaa
Qaaactctcc
ccagactcca
ctactatcoca
cctgtaccty
acaaggggat

catogtotece

Liys
15

aly
val Gln
Thr Phe

Leu

Pro
8o

TyY

Lys Asn

85

60

120

180

240

300

360

420

124



Thr Leu Tyr

Tyr Tyr Cys
115

Leu
100

val

120

105

110

125

Asp Tyr Trp Gly Glum Gly Thr Ser Val Ile Val Sex Ser

130
«210> 53
<211ls 382
«<212> DNA
<213
<220>
223>
<400> 53
atgagtgtgc
gacatcooeaga
atcacatgte
ggaaaatctce
aggttcagty
gaagattttg
gggaccaaac
<210> 54
<211l> 127
«<212» FRT
«213>
<220>
<223
<400= 54

Met Ser Val
1

Asp Val Arg

vVal Ser Val
35

Ile Tyr Ser

ceactecaggh
tgactcagte
gaacaagtga
cteagetect
geagtggate
ggaggtatia

tggaaataaa

135

Artificial Sequence

cectggggttg

teccageeteo
gaatatttac
aatctatgek
aggcacacag
ctgtcaacat

ac

Artificial Segquence

Pro Thr Gln Val Leu

5

Cys Asp Ile Gln Met

20

Gly Glu Thr Val Thy

40

Asn Leu Ala Trp Tyr

ctgetgoetgt
ctatcbtgrtat
agtaatttag
gcaacaaact

ttttcecoctca

ttttggggga

Lew Leu

16

Gly

Thr Gln

25

Ser
Thr

Ile

Gln Gln Lys

21/152

Cys Arg

140

ggcttacaga
ctgtggeaga
cgtggtatca
tagcagatgg
ggatcaacag

ctecgtacac

Ley Leun

Trp

Pro Ala Ser

30

Thar
45

Ser

Glnisly Lys

Gln Met Ser Ser Leu Lys Ser Glu Asp Thr Ala Ile

Arg Gln Gly Asp Gly Tyr Tyr Gly Asp Tyr Ala Met

Synthetic Light (kappa) Chain Variable Region 1D3

tgtcagatgt
aactgtoace
geagaaacag
tgtgccatea
cctgcagtet

gttcggaggy

Synthetic Light (kappa) Chain Variable Region 1iD3

Leu Thr

1B

Leu Ser

Glu Asn

Ser Pro

&0

120

180

240

300

360

382



50

Gln Leu

65

Arg TPhe

SEer Leu

Gly Thr

<210
«21ll>
<212>

Lew

Sexr

Gln

Pro
115

55
5
PRT

Ile

aly

Ser

100

Tyr

L33

Tyr Als ARla Thr Asn Leu

70

Ser Gly Ser Gly Thr Gln

85

Glu Asp Phe Gly Axg Tyr

Thr Phe Gly Gly Gly Thx

120

<213>» Artificial Seguence

<220>
<223 >

<400>

105

75

290

Synthetic Heavy Chain CPR1 1D3

55

Asp Tyr Tyr Met Ser

1

<210>
<2il>
<212>

58
17
PRT

5

<213> Artificial Sequence

<220>
<2Z23>

<400>

gynthetic Heavy Chain CDR2 1D3

58

50

125

Ala Asp Gly Vval

Phe Ser Leu Arg

Tyr Cys Gln Hisg

110

Lys Leu Glu Ile

Proe Sexr
8f

Ile Asn
a5

Phe Trp

Liys

Tyyr Ile Ser Ser Gly Gly Gly Ser Thr Tyr Tyr Pro Asp Ser Val Lys

1

Gly

210>
«<21%>
212>

57

13
PRT

5

<213> Artificial Segquence

<220>
223>

<400

10

Synthetic Heavy Chain CDR3 1D3

57

12152

15



Gln Gly Asp Gly Tyr Tyxy Gly Asp Tyr Ala Met Asp Tyr
i 5 . 10

<210=> 58

<21lt> 11

<Zl2» PRT :

2213> BArtificial Sequence

<220
<223» Synthetic Light (kappa) Chain CDRL 1D3

<400= 5B

Arg Thr Ser Glu Asn Ile Tyr Ser Asn Leu Ala

X 5 10
<210= &9
«21l> 7

<212> PRT
«213» Artificial Sequence

<220>
<223» Synthetic Light {(kappa) Chain CDR2 1D3

«<400> B9

Ala Ala Thr Asn Leu Ala Asp

1 5
=210%= &0
<21lil= 2

<232>= PRT
<213> Artificial Sequence

<220>
<223> Synthetic Light (kappa) Chain CDR3 1D3

<400> &0
Gln His Phe Trp Gly Thr Pro Tyr Thy
1 ’ 5 .

<210> 6L

«2ili» 424

<27.2» DNA

«213>» Artificial SBequence

«220>
<223> Synthetic¢ Heavy Chain Variable Region 1F3

<400 6l

atgaactttyg ggobeagatt gattttectt gtecttgttt taamaaggtagt gaagtgtgag
gtgcagetgy tggagteotgg gggaggetta gtgecagbetyg gagggtccoct gaaactetec

tgtgeggeet ctggabtcac tttcagtaac tatttcatgt cbtgggtteg ceagacteca

23/152

aQ

120

180



gagaagagygce tggagtgggt cgeatatatt agtagtggtyg gtggtageze ctactatoca

gacagtgtga agggtogatt caccatetot agagacaatyg ccaagaacac cotgtacety

caaatgagcea gtotgaagtc tgaggacaca gecatgtatt actgtgtaag acaaggggat

ggttactacy gggactabge tatggactac tgyggtcaag gaacctcagh caccgtetoe

teayg

<210> 62
<211»> 141
«212> PRT

<213> Artificial Seguence

<220>

<223> Synthetic Heavy Chain variable Region 1F3

400> 62

Met Asn Phe @Gly Leu Arg
1 S

val Lys Cys Glu Val Gln
20

Ser Gly Gly Ser Leu Lys
35

Ser Asn Tyr Phe Met Ser
50

Glu Trp Val Ala Tyr Ile
65 70

Asp Ser vVal Lys Gly Arg
85

Thr Leu Tyr Leu Gln Mest
100 -

Tyr Tyr Cys Val Arg Gln
115

Asp Tyr Trp Gly Gln Gly
130

<Z10» &3
<21Ll> 3282
<212> DNA

Leu

Leu

Leu

Trp

55

Ser

Phe

Ser

Gly

Thr
138

Ile

Val

Ser

40

Val

Ser

Thr

Ser

Asp

120

Ser

Phe

Glu
25

Leu
10

Ber

Cys Ala

Arg

Gly

Ile

Leu
105

Glyl

Val

Gln

Gly

Ser

a0

Liys

Tyr

Thr

Val

Gly

Ala

Thr

Gly

75

Arg

Ser

Tyr

Val

24/152

Leu

Gly

Sexr

Pro

60

Ser

Asp

Glu

Gly

Sex
140

Val

Sy

Gly

45

Gla

Thr

Apn

Asp

Asp

125

Ser

Leu Lys Gly
15

Ley Val Gln
30

Phe Thr Phe

Lys Arg Leu

Tyr Tyxr Pro
80

Ala Lys Asn
85

Thr aAla Met
110

Tyr Ala Met

240

300

360

420

424



<213>

«220>
223>

<400> 63
atgagtogtge

gacatoecaga
atcacatgte
ggaaaaéctc
aggticagtg
gaagatbtttg
gggaccagac
«210>
<211l>

212>
213>

64
127
PRT

220>
<223>
<400> 64

Met Ser Val
1

Asp Ala Arg

val
325

Val Ser

Ile Tyr

56

Gln
65

Leu Leu

Arg Phe Ser

Ser Leu Gln

Gly Thr Pro

115

Ser

ceacteaggt
tgactecagte
gagcaagtga
cteagetact
goagtggatc
ggagttatta

tggaaattaa

Pro Thr

Cys
20

ASD
Gly Glu
Asn Leu
val

Tyr

Sexr
88

Gly

Ser Glu

100

Tyr Thr

Gln.

Ile

Thy

Ala

Asp

70

Gly

Agp

Phe

Artificial Sequence

cctggggttg
tocagectac
gaatatttac
gatcetatgat
aggeacacayg
ctgtcaacat

ac

Artificial Seqguernce

val Leu

Gln Met

vali Thr

40

Trp Tyr

55

Ala Thr

Ser Gly

Phe Gly

Gly Gly

120

Gly Leu

Thr

25

Ile

Gln

His

Thr

Ser

105

Gly

ctgetgoetgt
atatctgrat
agtaatttag
geaacacact
ttttccctoa

ttttggggta

Leu
10

Gin Ser

Thr Cys

Gln Lys

Leu Pro

75

Gln
g0

Fhe

TyT

Tyr

Thr Arg

25/152

Synthetic Light (kappa) Chain Variable Region 173

ggcttacaga tgccagatgt

ctogtgggaga aactgtceacce
catggtatca gcaéaaacag
taccagatgg tgtgccatca
agatcamcag cctgcagtct

ctocgtacac gtttggaggy

Synthetic Light (kappa) Chain Variable Region 183

Leu Thr

15

L.eu Len

Trp

Pro Ala Ser Leu Ser

30

Ala
4 5.

Arg Ser Glu Asn

Gln
g0

Gly Lys Ser Pro

Asp Gly Val Ser

20

Pro

Ser Leu Ile

95

Lys ASnD

Gln His Phe

ilc

Cys Trp

Glu
125

Lieew Ile Liys

60

120

180

240

300

360

382



«210> 65

«21i> B

<212> PRT

<213> Artificial Sequence

220>
«223» 8Synthetic Heavy Chain CDR1 1F3

<400> &5

Asn Tyr Phe Met Ser

1 5
<210> 66
<Z1ll> 17

<212= PRT
<213> Artificial Sequence

220>
«223> Synthetic Heavy Chain CDR2Z 1F3

<400= &6

Tyr Ile Ser Ser Gly Gly Gly Ser Thr Tyr Tyr Pro Asp Ser Val Lys

1 =3 10 15
Gly

<210= &7

<21l> 13

«212= PRT
«213> Artificial Segquence

<220 .
<223> Synthetic Heavy Chain CDRZ 1F3

400> 67

Gln Gly Asp Gly Tyr Tyr Gly Bsp Tyr Ala Met Asp Tyx

1 5 10
«<210>= 68
«2ilx> 11

<212> PRT
«213> Artificial Seguencs

<2200
<223> Synthetie Light (kappa) Chaln CDR1 1F3

<400> &8

Arg Ala Ser @lu Asn Ile Tyrx Ser Asn Leu Ala
1 5 10

26/152



<210> 69
«<211l> 7
<232 PRT
<213>
«220>
223>
<400> 69

Artificial Sequence

Agp Ala Thr His Leu, Pro Asp

1

<Z210> 70
<211l> 8
<212 PRT
<213
=220>
223>
<4C0= 70

5

arcificial Sequence

Gin His Phe Trp Gly Thr Pro Tvy Thr

L

210> 71
«<2}11>= 424
<21l2> DNA
<213 5>
<2205
<223>
<d200> 73
atgaactttg
gbtgcagetgy
tgtgcagoct
gagaagagygc
gacagtgtga
caaatgaaca
ggttactatyg
tocag

=210= 72
<211 1431
<212» PRT
<213 >

5

ggctcagatt
tggagtctgg
ctggatttac
tggagtgggt
agggtcgatt
gtebgaagte

gggactatge

Artificial Seguence

gattttcctt
gggaggctta
tttcagtaac
cgcatacatt
caccatetee
tgaggacaca

tatggactac

Artificial Sequence

gtcctbtgttt
gtgcagecty
tatttoatgt
agtagbggtyg
agagacaatg
gecabtgtatt

tggggtcaag

27/152

Synthetic Light (kappa) Chain CDR2 1F3

synthetic Light (kappa) Chain CDR3 1F3

Synthetic Heavy Chain Variable Region 3212

taaaaggtgt
gagggtoeoct
cittgggtteyg
gtggtagcac
coaagaacac
actgtgtaag

gaacoteagtk

gaagtgtgaa
gaaaatctce
ccagactaca
ctactatoca
cotgtaccotyg
acaaggagalt

cacogtetoe

60
120
180
240
300
360
220

424



<220>
<223>
<400 72

Met Asn Phe
1

Val Lys Cys

Pro Gly

35

Ser Asn

50

Glu
65

Trp val

Asp Ser val

Thr T.eu

CTyx Tyr Cys

115

App Tyxr

130

<210
<211
<212
<21l3>

73
382
DNA

<220>

<223

<400> 73

Gly

Tyr

TYYL

Trp

Gly Leu
5

Glu val

20

Ser Leu

Fhe Met

Ala Tyr

Lyvs Gly

85

Leu Gln

100

val aArg

Gly Gln

Arg

Gln

Lys

Sexr

Ile

70

Arg

Met

Gln

Gly

Leu

Len

Ile

Trp
55

Ser

Phe

Asn

Gly

The
138

Artificial Seguence

Ile

val

Ser

40

Val

Ser

Thr

Ser

Asp

120

Seyx

Synthetic Light (kappa)

Phe

Glu

25

Cys

Are

Gly

Ile

Leu

105

Gly

val

Leu Vval

10

Ser Gly

Ala Ala

Gln Thr

Gly Gly

75

Ser
20

Aryg
Lys Ser
Tyr Tyr

Thr val

Leu

Gly

sSexn

Bro

60

Ser

AgD

Glu

Gly

Ser
140

Synthetic Heavy Chain Variable Region 3A12

val

Gly

Gly

4%

Glu

Thr

ABTl

Asp

Asp

125

Ser

Leau

Leu

30

Phe

Lys

Tyr

Ala

Thyr
110

Tyr

Lys

18

Val

Thr

Arg

Tyr

Lye

25

Ala

ala

Chain Variable Region 3Al12

Gly

Ein

Phe

Leu

Pro

80O

Asn

Met

Met

atgagtgtge ceactoaggt cctggggttg stgetgetgt ggcettacaga

gacatccaga
atcacatgte
ggaaaatcta

aggttcagtyg

tgactcagte goccagectee
gagcaagtga gaatatttac
ctecageteat ggtccatget

gecagtygatc aggcacacag

ctatctgtat
attaatttag
goaacaaagt

tattceoctea

28/152

ctgtgggaga
catggtatea
tagcagatgyg

agatcaacay

tgocagatgt

aactgtcacc
geagasacay
tgtgecateca

cctgeagtet

60

120

180

240

300



gaagattttg ggagttatta ctgtcaacat ttttggggta ctccegtacac ghtoggaggg 360

gogaccaaac tagaaataaa ac g2
<210> 74

<211> 127

<212» FRT

<213> Artificial Seguence

<220>
<223> Synthetic Light {kappa} Chain Variable Region 3Al2

400> 74
Met Ser Val Pro Thr @in Val Leu Gly Leu Leu Leuw Leu Trp Leu Thr

1 5 10 15

Asp Ala Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ala Ser Leu Serxr
20 25 30

Val Ser Val Gly Glu Thr Val Thr Ile Thr Cys Arg Ala Ser Glu Asn
35 40 45

Ile Tyr Ile Asn Leu Ala Trp Tyr Gln GlIn Lys Gln Gly Lys Ser Pro
50 55 ' 60

Gln Leu Leu Val His Ala Ala Thr Lys Leu Ala Asp Gly Val Pro Ser
65 70 75 8O

LArg Phe Ser Gly Ser Gly Ser Gly Thr Gln Tyr Ser Leu Lys Ile Asn
85 S0 85

Ser Leu Gln Ser Glu Asp Fhe Gly Ser Tyr Tyr Cys Gln His Phe Trp
100 105 110 '

Gly Thy Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leun Glu Ile Lysg

115 120 125
<210»> 75
<211l> 5
<212» PRT

<«213» Artificial Sequence

«220>
<223> Synthetic Heavy Chain CDR1 3A12

<400> 75

Asn Tyr Phe Met Ser
1 5

29/152



<220 78

<211> 17

<212> PRT

<213> bArtificial Segquence

<2205 -
<223> Synthetic Heavy Chain CDR2 3A12

<400> 76

Tyr Ile Ser Ser Gly Gly Gly Ser Thr Tyr Tyr Pro Asp Ser Val Lys

1 1 10 15
Gly

<2310 77

<211 13

<212> PRT

«213> Artificial Sequence

<220
<223> Sgynthetic Heavy Chain CDR3 3Al2

<400 77

Gln Gly Asp Gly Tyr Tyr Gly Asp Tyr Ala Met Asp Tyr

s 5 io
«<210> 7B
<211> 1L

«<2i2> FRT
<213> Artificial Seguence

220>
<223> Synthetic Light (kappa) Chain CDR1 3Al2

<400> 78

Arg Ala Ser Glu Asn Tle Tyr Ile Asn Leu Ala

1 5 10
<210 78
<211 7

212> PRT
«2i3s Artificial Secguence

<220
<223> 8Synthetic Light (kappa) Chain CDRZ 3Al12

<40Q0» T8

Ala Ala Thr Lys L=su Ala Asp
1 5

30/152



<210 B8O
€211 8
«212> PRT
<213>
<220>
<223>
<200> 80

Artificial Sequence

31ln His Phe Trp Gly Thr Pro Tyr Thr

i3

<210>
<211
<212>
<213>

81
874
DA

220>
<223

<4 00> 81
ccaaaacgac

cecatggtgac
ggaactotgy
tctacactet
cotgcaacgt
attgtggttyg
ccccaaagoo
tagacatcag
tgoacacagc
gtgaacttce
acagtgcagce
aggctocaca
gtetgaccetyg
atgggcagcocoe
acttegteta
coctgotetgt
ctectggtaa
=210

=213
<212=

82
8974
DHA,

5

accccecatet
cotgggatge
atccctgtec
gageagebea
tgeeccaceeyg
taagccttgo
caaggatgty
caaggatgat
tocagacgeasa
catcatgcac
tttceckgee
ggtgtacacc
catgatzaca
ageggagaac
cagcaagetc
gttacatgag

atga

Artificial Sequence

gtetatccac

ctggtcaagg’

ageggtgtge

gtgactgtcoo

gocageoagca
étatgtacag
ctcaccatta
coegaggatoo
cecegggagy
caggactggce
ceccatogaga
attecaccto
gacttettce
tacaagaaca
aatgtgcaga

ggcetgcaca

tggccectgg
gctattioeo
acaccttceoo
cctocagooo
ccaaggtaga
toccagaagt
ctetgacteg
agttcagety
agcagtécaa
tecaatggcaa
aaaccatctc
ccaaggagea
ctgaagacat
ctcagoocatb
agagcaactyg

accaccatac

31/182

synthetic Light (kappa) Chain CDR3 3A12

atctgetgec
tgagccagty
agctgtecty
tocggeoooago
caagaaaatt
atcatctgte
taaggtcacyg
gtttgtagat
cageactitc
ggagttcaaa
caaaaccaaa
gatggcoaay
tactgtggag
catgaacacyg
ggaggcagyga

tgagaagage

Reference Mouse IgGl Heavy Chain Constant Region (J00453)

caaactaact
acagtgacet
gagtoetgace
gagacecgtea
gtgcccagygg
ttcatctteeo
tgtgtogtgy
gatgtggagg
egetocagoea
tgoagggtca
ggcagaccga
gataaagtca
tggecagtgga
aatggotett
aatactttaa

ctcteocccact

60

120

180

240

300

360

420

480

540

600

660

720

780

84¢

200

960

974



<213>»
<220

«<223>

iaz, 1iD3,

«d 00> 82
coaaaacgac

ceatggtgac
ggaactotgy
tetacactet
cetgeaacgt
attotggttog
coocaaageco
tagacatcayg
tgcacacagco
gtgaacttce
acagtgeage
aggctccaca
gtctgacctg
atgggeages
acttogteota
cotgotaetagt

cteoctggtaa

<210
<21l>
<Z1lZ2>
<212 >

83
323
DNA

<220
<A23>

1F3,

acceeccatcct

cctgggatoce

atccctgteco

gagecagetca

tgoecaccog
taagecttge
caaggatgtg
caaggatgat
Ccagacgoaa
catcatgeac
tttcecectgeco
ggtgtacace
catgataaca
ageggagaac
cageaagote
gttacatgag

atga

Artificial Sequence

ghctatceac
ctggtcaagy
ageggtgtge
gtgactgtce
gooagoaygca
atatgtacag
ctcaccatta
coagaggtad
ceccayggagyg
caggactgge
cocategaga
attgocacete
gacttcettce
tacaagaaca
aatgbgcaga

ggectgeaca

Artificial Seguence

tggeecctgy
getatttoce
acaccttceco
cctecageac
cocaaggtgga
toecagaagt
ctctgacteco
agtreagoty
agcagttcaa
tcaatggcaa
aaaccatcte
coaaggagaea
ctgaagacat
choagocecat
agageaacty

accaccatac

atcbgetgee
tgagccagtg
agctgteootyg
ctggoeoage
caagaaaatt
atcatctgte
taaggtcacg
gttbgtagat
cagcacttte
ggagttoaasa
caaaaccaaa
gatggccaay
tactgtggag
catggacaca
ggaggeadga

tgagaagagc

Mouse IgGi Heavy Chain Constant Region Determined for
and 288 (derived from AT gtrain mice)

caaactaact

acagtgacct

cagtctgacc

gagaccgtea
gitgceeccaggyg
ttcatoetteo
tgtgttgtgg
gatgtggagy
cgoctocagtea
tgecagggtoea
ggcagaécga
gataaagtaa
tggragtgga
gatgygctctt
aatacttteca

ctoteoccact

Reference Mouse HKappa Light Chain Constant Regien (V00807)

and Mouse Ksppa Light Chain Constant Region Determined for 1D3,

1F3,

<400> 83
gggctgatge

gaggtgcctc
ggaagattga

geaasgacag

tgecacecaact
agtcgtgtge
tggecagtgaa

cacctacage

gtatceatcet
ttcttgaaca
cgacaaaaty

atgagcagca

and 2388 (derived from AJ strain mice)

tececacoate
acttctacec
gegtectgaa

cocteacgtt
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cagtgageag

caaagacatc

ttaacatety

aatgtcaagt

cagttggact gatcaggaca

gaccaaggac

gagtatgaac

60
120
180
240
300
360
420
480
540
600
660
720
780
B4D
500
260

874

60
120
L80

240



gacatmaacag ctatacctgt gaggocacte acaagacate aacttecacce attgteaaga

gettcaacay gamtgagtot tag

«<210> -84
<211> 323
<212> DNA
<2313>
<220>
<2235

to 1D3,

<400 B4
gagctgatge

gaggtgecte
ggaagattga
geaaagacag
gacataacag
getbcaacag
<Z210>»
<2il>

c212>
<213=

8%
30
DNA

<220>

<223>

<490> 85

and 2B8

tgcaccaact
agtogtgtge
tggcagtgaa
cacctacage
ctatacctgt

gaatgagbgt

Artificial Sequence

gtateoecatcoct
ttcttgaaca
cgacaaaatg
atgagocagcea
gaggccacte

tag

Artificial Sequence

aageagbtggt atcascygcayg agtacgoggg

210> g&

<Zlis= 27

<212> DNA

«213> Axrtificial Seguence
<220

<223»

<220

<221l> misc_feature

«222> (27}..{(27)

«223> @n dis a, ©, g, t oru
<400> 86

ttticttttt tttttttett tbtttbwn

<2l0> 87

tcoeaccatc
acttctacceco
goegtectgaa
ccobtecatgtt

acaagacate
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cagtgagceay
cagagacate
cagttggact
gaccaaggac

aacttecaccc

Synthetic oligonuclectide primer BD SMART IT A

Synthetic oligonuclectide primer RACE CDS

Synthetic Mouse Xappa Light Chain Constant Region,Détermined
for 1a3 containing one altered nucleotide as position 207 compared
1F3,

ttaacatcté
aatgtcaagt
gatcaggaca
gagtatgaac

attgtcaaga

300

323

50
120
180
240
300

323

30

27



<211> 45

<212> DNA

<213> Artificial Sequence

<220>

«223> Synthetic oligonucleotide primer of Universal Primer Mix A

«400= B7 .
ctaatracgac tcactatagg geaageagbty gtatcaacge agagt . 45
<210> 88

<211l> 22

<212> DNA

<213> Artificial Seguence

<220>

<223> Synthetic oligonucleotide primer of Universal Primer Mix A

<400> 88

ctaatacgac tcactatagyg ge 22
<210> 89

<21l= 21

<212> DNA

<213> Artificial Sequence

<220=>

«<223> Bynthetic IgGl Constant Region specific primex

<400> 889

tatgcaagge ttacaaccac a 21
<210> 320

«211> 28

«212> DNA

<213>» Artificial Secquence

220> -

<223> 8Synthetic TIgGl Constant Region specific primer

<400> 20

gocaghggat agacagatgg gagtgtoyg 2B
«<213» 81

<21ls> 27

«212> DHNA

<213> Artificial Seguence

«220>

<223> Synthetic oligomucleotide primer

<400> 91

ctcattcetg thtgaagotet tgacaat 27
210> 392
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<21i> 23
<23iz2> DNA
<213> Artificial Seguence

<220
<223> Synthetic cligonuclectide primer

<400> 92
cgactgagge accteccagat gtt

<2L0> 83

<211l> 20

<212> DNA

«213> Artificial Sequence

<220=
<223> Synthetilc oligomucleotide primer Tv

<400> 93
taatacgact cactataggy

<210 24

<211 17

<212> DNA

<213> Artificial Seguence

<220 .
<223> Synthetic oligonucleoctide primer M13 Forward

<4£00> 94
gtaaaacgac ggooagt

<210> 85

211> 18

«Z212> DMA

<213» Artificial Segquence

<220
«223> Synthetic oligonucleotide primer M13 Reverse

«<400> 25
caggaaacag ctatgace

<210> 96
<211> €3
<21l2> DNA

<213= Artificial Sequence

<2205
«223»> Synthetic oligonucleotide forward primer

<400 896
ggggacaagt ttgtacaaaa aagcaggoty coaccatgaa ctttgggete agattgattt

too
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23

20

17

18

6¢

&3



<210= 97

<211> 54

«212> DNA

<213> Artificial Seguence

<220>
<223i> Synthetic oligonucleotide reverse primer

<400=> 87
ggggaccact ttgtacaaga aagctgggtt catttaccag gagagtggga gagy

<210> 98

<211l> 62

<21l2> DNA

<233> Artificial Seguenceé

<220>
<223> Synthetic oligonucleotide forward primer

<400=> 98
ggggacaagt ttgtbacaaaa aagcaggctg ccaccatggg atggagetat atcatoctcet

tt
<210= 99
<213i> B3

<212> DNA
<213> Artificial Seguence

<220 .
<223»> Synthetic oligonucleotide reverse primex

<400> 929
ggggaceact ttgtacaaga aagoctgggtt catttaccag gagagbggga gag

<210> 100

<21i> 62

«212> DNA

<213> Artificial Sequencea

<220>
<223> Synthetic cligonucleotide forward primex

«<400> 1060 i
ggggacaagt ttgtacaaaa aagoaggcbtg ccaccatgga atcacagact ctggbcecttca

Ta

«210> 101

<21l= 54

<212>= DINA

<213=> Artificial Seguence

<Z20>
<223> Synthetic oligonucleotide reverse primer

<400= 101
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54

60

62

53

el

62



ggggaceact ttgtacaaga aagoetggote taacactcat tectgtigas getco 54

«<2310>» 102

<21l> 30

<212> DNA

<213> Artificial Segquence

. w220
«223> Synthetic oligonuclecotide 5 prime hHGF Nhel primer

<400> 102

actgactagc atgbgggtga ccaaactocht . 30
«210> 103
<Z1i> 46

«212> DN&
«213>» BArtificial Sequence

.

<220
<223> 8ynthetic oligonucleotide 3 prime hHGF NotI his tag primer

<400> 103
gtgatggtga tggtgatgge ggccgeatga ctgtggtace ttatat 46

<210> 104

<211l> 30

<212> DNA

<213> Artificial Seguence

«220>
<223> Synthetic ocligonucleotide 5 prime His IgFe primer

<400> 104
actgdgeggoe gecatcacca tcaccateac 30

<210> 105

<211»> 31

«212> DNA

<213> BArtificial Sequence

<220>
<223> 8Synthetic oligonucleotide 3 prime IgFc BamHI primer

<400> 105
actgggatoee tcactattta cocyggggaca g 31

<210> 106

<21ls 27

«212= DNA

<213> BArtificial Seguence

<220
<223> 8ynthetic hHGP-Fc (G555E} sense primer

<400=> 106
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catgatrgtee acgaaagagg agatgag 27

<210> 107

211> 27

<212> DNA

<213> Artificial Seguence

<220>
<223> Synthetic hHGF-Fe (G535E) antisense primer

<400 107

ctecatctect ctttegtgga catcatg 27
<210> 108

«21ix» 37

<212> DNA
<213> Artifigial SBegquence

220>
<223> Bynthetic hHGF-Fc (C561R) sense primexr

<400> 108

ggaagaggag atgagaaacy caaacaggtt ctcoaaty 37
<210> 108

«<21l> 37

<212> DNA
=213> Artificial Sequence

<220x>
<223> 8ynthetic hHGF-F¢ (CES1R} antisense primer

«<400> 108
cattgagaac ctgtttgegt ttcoctecatcte ctetteco 37

<210>= 110

<21l> 29

«<21l2> DNA

<213> Artificial Seguence

“220»
<223> Synthetic Fragment 1 Primer for mHGF alpha chain 5 prime Nhel

<400> 110

atcggectage atgatgbtgyy ggaccaaac 28
<210> 111
<21l> 36

<212 DNA
<213> Artificial Seguence

<220
223> gSynthetic Fragment 1 Primer for mEGF alpha chain 5 prime Nhel

<400> 111
ggttttgtte tgttgacgece caacatttac cctaag 36
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210> 112

<211> 36

<212> DNA

<213> Artificial Seqguence

<220>
<223> Synthetic Fragment 2 Primex for hHGF beta chain aa V495-L585

<=400>= 112
ccaaaacaaa acaactgoegg gttgtaaatg ggatte 36

<210> 113

<21i> 40

«<21Z>= DNA

<213> Artificial Sequence

<220
<223> Synthetic Fragment 2 Primer f£or hHGF beta chain aa V495-LE8S

«<400> 113 )
tctagaccaa aattacttcg aacgagebgy acgtitaggac 40

210> 114

<21Lk> 40

<212> DNA

<213> Artificial Sequence

220>

<Z23> Synthetic Fragment 3 Primer for mHGF beta chain C-terminusg
3 prime Notl

«<400> 114

agatctggit thaatgaage ttgetegace tgcaatcotg 40
<210> 115
<213i> 48

<212> DNA
«<213> Artificial Sequencs

<220>
<223> gynthetic Fragment 3 Primer for mHGF beta c¢hain C-texminus
3 prime NotI

<400 115

cactaccact accactacoeg ccggegbtgtt gaacatacag tittaatg 48
<210> 116
211> 38

«212> DNA
<213> Artificial Seguence

<220>
<223» Synthetic mutagenesis primer 1
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<4 00> Llé&

catcaccate accatcacta agegggbtetyg gbgccacyg

<210=> 3117
z21l> 38
«212> DHA
«213>
<220>
223>

<4 00> 117

Artificial Sequence

Synthetic mutagenesis primer 2

cgtggeacea gaccegoetba gtgatggtga tggtgatg

<210
<211~
<212>
<213>

118

<220>
223>

<400> 118
atgtgggtga

ctgctococecea
gaattcaaaa
accaazaaag
ccattcactt
ttcaatagea
aacaaagacht
tetatcacta
agcttttige
cgaggggaag
tgtgacattc
ggtctcatgy
caccggoaca
cgeaatcooy
gagtactgtyg
gaaacaacty
tggaatggaa

cotgaaaatt

2922
DNA
Artificial Seguence

ceaaactoct
tegoeateooo
aatcagacana
tgaatactge
goaaggehbit
tgtcaagtgg
acattagaaa
agagtggcoat
cttcgagota
aagggggace
ctecagbgtte
atecatacaga
agttcttgcc
atggecagee
caattaaaac
aatgcateca
ttceoatgtea

tcaagtgraa

gecageectyg
ctatgcagag
gactacccta
agaccaatgt
tgtttttgat
agtgazaaaa
ctgcatecatt
caaatgtcaé
toggggtaaa
ctggtgtttc
agaagttgaa
atcaggeaag
tgaaagatat
gaggecatgg
atgegetgac
aggtcaagga
gegttgggat

ggacctacga

ctgectygecagce
ggacaaagga
atcaaaatag
gotaatagat
aaagcaagaa
gaatttggcce
ggtaaaggac
coetggagtt
gacctacagg
acaageaate
tgecatgacot
attbgtcage
coegacaagy
tgotatacte
zatactatga
gaaggctaca
tctcagtate

gaaaattact
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atgtcctect
asagaagaaa
atcoageact
grtactaggaa
aacaatgeat
atgaatttga
gocagctacaa
cecatgatace
aaaactactg
cagaggtacg
goaatgggga
gctgggatca
gettkgatga
ttgaccctca
atgacactga
ggggcactgt
ctoacgagca

gocgaaateoe

nucleotide seguence of synthetic hHGF-F¢ protein

geatctoote
tacaattcat
gaagataaaa
taaaggactt
ctggtioceo
cetoetatgaa
gggaacagta
acacgaacac
tcgaaatocth
ctacgaagtc
gaghtatcga
toagacacea
raattattge
cacccgetgy
tgttocttity
caataccatt
tgacatgact

agatgggtet

g

38

&0

120

180

240

200

360

420

480

540

&00

660

720

780

840

200

960

1020

"1080



gaatcacgcet
ccaaactgtyg
ggcaacttat
gacttacatc
cgaaatccay
tgggattatt
gaccatceoeg
acaﬁgaacaa
ggatcattga
ttogaaagatt
tgcaaacagyg
ttaatgaagce
aatrtatggat
ggattgatca
aaatgoagcc
gctéaaaaga
caacataaaa
aatcgtcctg
tbaacatata
ctggtgcocac
cLgggyggac
cggaceccety
ttecaactggt
cagtacaaca
aatggcaagyg
accatctecca
cgggaggaga
agegacateyg
cetococgtga
ageaggtgge

cactacacge

gatgttttac
atatgtcaca
cecaaacaay
gtocatatcett
atgatgatge
geectattto
taatatcttg
acataggatg
taaaggagag
atgaagetig
tteteoaatgt
ttgocaggec
geacaattco
actatgatgg
agcatceateg
ttggatcagg
tgagaatggt
grtattittgt
aggtaccaca
geggtagbga
cgtcagtott
aggtoacatyg
acgtggacgyg
geacgtaceyg
agtacaagty
aagocaaagy
tgaccaagaa
cegtggagty
tggactocoga

agdaggggaa

agaagagaaot

cactgateocca
tggacaagat
atetggacta
ctgggaacca
tecatggacoc
tegttgtgaa

tgocaaaacy

gatggttagt

ttgggttott
gottggaatt
ttecoeoagetyg
tgctgtocty
tgaaaagacc
cetattacga
agggaagygty
accatgtgayg
tettggtgte
cogagtagoa
gtcatgoeggc
caaaactoac
ccteticcoc
cgtggtggty
cgtggaggtg
tgtggtcage
caaggtoetec
goageoooga
ccaggtcage
goagagcaat
cggetectte
cogtettotea

ctoocetgtoe

aacatcogag
tgttatecgtg
acatgtteaa
gatgcaagta
cggtgectaca
ggtgatacca
aaacaattge
ttgagataca
actgcacgac
catgatgtec
gtatatggae
gatgattttyg
agttgcagtyg
gtggcacatc
actetgaatg
ggggattaty
attgttectyg
tattatgcaa
cgocatcaco
acatgcccéc
ccaaaaccca
gacgtgagec
cataatgaca
gtcoccteoacoeyg
aacaaagoee
gaaccacagg
ctgacctgee
gggcagoegyg
ttectetata
tgechecegtga

cecgggtaaat
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tbtggectactyg
ggzatggcaa
tgtgggacaa
agctgaatga
cgggaaated
cacctacaat:
gagttgtaaa
gaaataaaca
agtgtttocc
acggaagagyg
ctgaaggabc
ttagtacgat
tttatggetyg
tctatataat
agtcectgaaat
gtggaccact
gtegtggatyg
aatggataca
atcaccatea
cgtgoeacage
aggacacoct
acgaagaccg
agacaaagod
tcotgoacca
téccagcccc
tgtacaccct
tggtcazagy
agaacaacta
geaagoteac
tgcatgagge

ag

ctececaaatt
aaattatatg
gaacatggaa
gaatlactgo
acteattoct
agtcéattta
tgaggatteoca
tatctgoegga
ttctogagac
agatgagaaa
agatoctggbt
tgatttacct
gggebacact
gggaaatgag
atgtgctggy
tgtttgtgag
Egeecattoca
caaaattaty
cteogogggt
acctgaacte
catgatcteo
tgaggtcaag
gegggaggay
ggactggctyg
catcgagaaa
gececcoatec
cttetateee
caagaccacy
cgtggacaag

tetgeacaac

1140

1200

1260

13290

1380

1440

1500

1560

1620

16890

1740

1800

18860

1920

13880

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2822



«210> 119
<21l>= 3212
<212> PRT
«213» Artificial Seguence

<220
«223» amino acid sequence of synthetic hHGF-Fo protein (without signal
sequence and pro domain)

<400> 119

Pro Ala Leu Lys Ile Lys Thr Lys Lys Val Asn Thr Ala Asp Gln Cys
1 . 5 10 15

Ala Asn Arg Cys Thr Arg Asn Lys Gly Lew Pro Phe Thr Cys Lys Ala
29 25 30

Phe Val Phe Asp Lys Ala Arg Lys Gln Cys Leu Trp Fhe Pro Phe Asn
35 40 45

Ser Met Ser Ser Gly Val Lys Lys Glu Phe Gly His Glu Phe Asp Leu
50 55 890 '

Tyx Glu Bsun Lys Asp Tyr Ile Arg Asn Cys Ile Yle Gly Lys Gly Arg
65 70 TS BO

ger Tyr Lys Gly Thr Val Ser Ile Thr Lys Ser Gly Ile Lys Cys Gln
B5 20 25

Pro Trp Ser Ser Met Ile Pro His Glu His Ser Phe Leu Pro Ser Ser
100 L0E ' 110

Tyr bBrg Gly Lys Asp Leu Gln &lu Asn Tyr Cys Arg Asn Pro Arg Gly
115 120 125

Glu Glu Gly Gly Pre Trp Cys Phe Thr Ser Asn Pro Glu Val Arg Tyr
130 135 140

Glu Val Cyes Asp Ile Pro €Gln Cys Ser Glu Val Glu Cys Met Thr Cys
145 150 1885 160

Asn Gly Glu Ser Tyr Arg Gly Leu Met Asp His Thx Glu Ser Gly Lys
165 170 175

Ile Cy= Gln Arg Trp Asp His Gin Thr Pro His Arg His Lys Phe Leu
180 18s 120

427152



Pro

Pro

Arg

225

Asp

Glu

Gln

Asn

Gly

305

Gly

Cys

Arg

His

Tyr

285

Gly

Gly

Cys

Glu

Asp

210

Trp

Thxr

Gly

Arg

Phe

290

Ser

Tyr

Tyr

Ser

Arg

3790

Cys

Agn

Asy

Ala

Arg

185

Gly

Gl

Asp

Ty

Trp

275

Lys

Glu

Cys

Arg

Gly

358

Hig

Arg

Pro

Thr

Lys

Tyr

Gln

T}(r

val

Arg

260

Asp

Cys

Sexr

Ser

Gly

340

Leu

Tle

Asn

Leu

Thx'

420

Thr

PO

Pro

Cys

Pro

. 245

Gly

Ser

Lys

Pro

Gln

3258

Asn

Thr

Pha

Pro

Tle

405

Pro

Lys

Asp

Arg

Ala

230

Leun

Thr

Gln

Asp

310

Tle

Gly

Cys

Tep

Rsp

33¢

Pro

Th

Gln

Lys

Pro

215

ITle

Glu

Val

Tyr

Leu

285

Cys

Pro

Lys

Ser

Glu

375

Asp

Trp

Ile

Lieu

Gly
200

Trp

Lys

Thr

Asn

Pro

280

Arg

Phe

Asn

Azn

Met

380

Pro

Asp

ASp

val

Arg

Phe

Cys

Thr

Thr

Thr

265

His

Glu

Thr

Cys

Tvr

345

Tre

Asp

Ala

Ty

Asn

425

val

Asp

Tyxr

Cys

Glu

250

Ile

Glu

Asn

Thr

Asp

330

Met

Asp

Ala

His

Cys

410

T

Val

Asp

Thr

Ala
235

Cys

Trp

Tyr

Asp

315

Met

Gly

Lys

Ser

Gly

328

Pro

Asp

Asn
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Asn

Leu

220

ABD

Ile

Asn

Asp

Cys

300

Pro

Sex

Asn

Asn

Liys

380

Pro

Ile

Hig

Gly

Tyr

205

ABD

Asn

Gln

Cly

Met

283

Arg

Asn

His

Leu

Met

365

Leu

Trp

Ser

Pro

Ile

Cys

Pro

Thx

Gly

Ile

27¢

Thr

Asn

Ile

Gly

Ser

359

Glu

ASn

Cys

Arg

Val

430

Pro

Arcy

His

Melt

Gln

25E

Pro

Pro

Pro

Arg

Gln

335

Gl

ABp

Glu

Ty

Cys

415

Tle

Thr

Asn

Thr

AShH
240

Gly

Cys

Glu

Asp

Yal

320

AsSp

Thxr

Leu

ABD

Thxr

400

Glu

Ser

Arg



Thx

Cys
465

Cys
His
val
Ivs

. Leu
545

Tyx
Val
Arg
Lys
Cys
&£25

Arg

Yy

Gln

Asn
450

Gly

Phe

Rgp

Ser

Leu

53¢

Pro

Gly

Gly

Ile

510

Glu

Gly

Tyr

Sar

435

Ile

Gly

Pro

Val

Gln

515

Ala

Asn

Trp

His

Lys

595

Gly

Gln

Cys

Ala

Cys

Gly

Sexr

Ser

His

500

Leu

arg

Tyx

Gly

Leu

580

val

Ser

Ala

Lys
660

Gly

Trp

Leuw

Arg

185

GLy

Val

Pro

Gly

Ty
565

Tyr

Thr

Gly

Lys

Ile
a45

Trp

Arg

Met

Ile
470

Bsp

Arg

int

Ala

Cyvs

5850

Thr

Tle

Lieu

Pro

Met

630

Pro

Ile

His

val
455

Lys

Leu

Gly

Gly

Val

535

Thy

Gly

Met

Azsn

Cys

815

Arg

Asn

Hisg

His

440

Ser

Glu

Lys

ABp

Fro

520

Leu

Ile

Leu

Gly

Glu

&500

Glu

Met

Arg

Lys

His

Leu Arg

Ser Trp

Asp Tyr

490

Glu Lys
Eos

Glu Gly

Asp Asp

Pro Glu

Ile Asn
570

Asn Glu
Bg5

Ser Glu

Gly Ahsp

val Leu

Pro Gly
€50

Ile Tle
665

His His

Tyr

Val
475

&lua

Cys

Ser

Phe

Lys

555

Tyr

Lys

Ile

Tyr

Gly

635

Ile

Leu

Hig

44/152

Arg
460

Lan

Ala

Lys

Asp

Val

540

Thx

Asp

Cys

Cys

Gly

620

val

Phe

Thr

Ser

445

AsT

Thy

Trp

Gln

Leu

525

Ser

Sex

Gly

Ser

Ala

605

Gly

Ile

Val

Tyr

Ala

Lys

Ala

Leu

Val

51o

Val

Thr

Cys

Leu

Gln

5390

Gly

Pro

Val

Arg

Lys

670

Gly

His

Arg

Gly

495

Leu

Leu

Ile

ser

Lewu

575

His

Ala

Leu

Pro

val

655

Val

Leu

Ile

Glin
480

Ile

hsn

Met

ABp

val

560

Arg

His

Glua

val

Gly

640

Ala

Pro

val



Pro

Glu

705

Rap

Asp

Gly

Asn

Trp

785

Pra

Glu

Amn

Ile

Thr
865

Lys

Cys

Leu

Arg

6380

Lieu

Thy

Val

val

Sex

770

Leu

Alsa

Pro

Gln

Ala

850

Thr

Leu

Ser

Ser

&75

Gly

Teu

Leu

Ser

Glu

755

Thr

Asn

Pro

Gin

Val

835

val

Bro

Thr

Val

Leu
915

Ser

Gly

Matr

His

740

Val

Gly

Ile

val

820

Sex

Glu

Pro

val

Met

800

Ser

Asp

Gly

Tle

725

Glu

Arg

Lys

Glu
805

Tyr

Leu

Trp

Val

Asp

885

Pro

LyS

Pro

710

Sexr

Asp

Asn

Val

Glu

730

Lys

Thr

Thr

Glu

Leu

870

Lys

Glu

Gly

Thr

695

Ser

Arg

Pro

Ala

val

775

Tyr

Thr

Leu

Cys

Ser

858

Asp

Sar

Ala

Liys

680

val

Thr

Glu

Lya

760

Serxr

Lys

Tile

Pro

Leu

84C

Asn

Ser

Arg

Leu

Thr

Phe

Pro

val

745

Thr

Val

Cys

Ser

Pro

825

Val

Gly

Asp

Trp

Hisg
S05

Cys

Leun

Glu

730

Lys

Lys

Leu

Lys

Lys

810

Seyr

Lys

Gln

Gly

Gin

820

Asn

Pro

Phe

715

Val

Phe

Pro

Thr

Val

795

hla

Gly

Pro

Ser

875

Gln

45/152

Pro

700

Bro

Thr

Asn

Arg

Val

780

Ser

Lys

Glu

Phe

Glu

860

FPhe

Gly

Tyx

885

Cys

Pro

Cys

Trp

Glu

765

Leu

Asn

Gly

Glu

Tyx

845

Asn

Phe

han

Thr

Pro

Lys

val

Tyxr

750

Glu

Hig

Lvs

Gln

Met

830

Bro

Asn

Leu

Val

Glin
210

Ala

Pro

val

735

val

Gln

Gin

Ala

Pro

815

Thy

Ser

Tyr

TYXT

Phe

8295

irys

Pro

Lys

720

Val

Agsp

Tyr

Asgp

Leu

800

Arg

Lvs

Asp

Lys

Sexr

880

Ser

Sexr



210>
<21L>
«2312>
<2L3>

120

DA

<220

2901

Artificial Sequence

<223> nucleotide sequence encoding synthetic mhm (V495-L585)-¥c chimeric

protein

<4 00>
atgatgtyggg

ctoetgette
catgaattta
aaaaccaaaa
ttrtacgttca
cettibcaata
gasaacanray
gtatccatca
cacagcetate
gggggaccct
cagcgttoag
cacacagaat
ttecttgocag
ggcaageaga
attaaaacgt
tgecattoaag
coctgteaye
aaatgcaagg
tgttitacca
gtgtcaagtyg
aaaacaaggt
catacettet
gatgatgecc
cctattboog

atatcctgtg

120

ggaccaaact
atgtcgocat
aaaagtoage
aagtgaactc
cttgoaagge
gtatgtoaag
actatattag
ctaagagtgy
goggtaaaga
ggtgttteac
aagttgaatg
caggoaagac
aaagatatee
ggcecatggty
gegctoacag
gacaaggaga
gttogggattc
accttagaga
ctgaccecaaa
gacaagattg
ctggacitac
gggagecaga
atggacattyg
gttgtgaagy

Coeaaaacaaa

tebgeeggte
cccatatéca
aaaaactact
tgeagatygag
cttogttttt
tggagtgaaa
aaactgcate
catcazatgc
cctacaggas
aagcaatcca
catgacctge
tegtcagoge
cgacaagggce
ctacactett
tgcetgtgaat
aggttacagy
gcagtacact
aaattattge
catcegagtt
ttatoegtgygc
atgttccatyg
tgctagcaaa
gtygctacacy
agatactaca

acaactgogg

ctgttgetge
gaaggacaga
cttaccaagy
tgtgecaaca
gataagtcaa
aaaggattty
attggtaaag
cagecttgga
aactactgte
gaggtacget
aatggbgaas
tgggaccags
tttgatgata
gaccctgaca
gagactgaty
ggaaccagoa
cacaageatyg
egcaatocag
ggetactgct
aatgggaaaa
tgggacaaga
ttgaataaga
goggaatcctc
cotacaattg

gtigtaaatyg

46/152

agcatgtcocot
agaaaagaag
aagacccatt
ggtgtatcag
gaaaacgaty
gacatgaatt
gaggcageta
attccatgat
gaaatoecteyg
acgaagtctyg
gotacagagg
agacacoaca
attattgeoy
ccectbtgagga
teocctatgga
ataccatttg
atatcacter
atggggctga
ctcaaattec
attacatggg
atatggagga
attactgocg
ttattcctty
teaatttgga

ggattooaac

cctgeaccte
aaatacactt
actgaagatt
gaacagggge
ctactggtat
tgacctctat
taaagggacy
coeccatygaa
aggggaagaa
tgacattcect
tcccatégat
ceggoacaay
caatoctgat
gtattgtgea
aacaactgaz
gaatggaatt
cgagaactto
atcaccatgg
caagtgtgac
caacttatcc
tttacaccgt
géatcctgat
ggattattgc
ceatcotgta

acgaacaaac

€0
120
180
240
300
360
420
480
540
500
660
720
780
840
200
360
1020
1080
1140
1200
1260
1320
1380
14440

1500



ataggatgga
aaggagagtt
gaagcttgge
ctcaatgttt
getogacetg
acaatcectg
goggatgget
caccatcaag
ggatoaggac
agaatggtte

atttttgtte

ttgtacggeoc
aaaactcaca
ctettoccoe
gtggtggtgy
gtggaggtyce
gtggtcageg
aaggtctoca
cagococogay
caggtocageo
gagagcaatyg
ggetectbet
gtocttotoat
tcoekgtoce
<210>
«<21l>

<212>
<213>

121
911
PRT

220>
<223

tggttagtet
ggghtbtocttac
ttggaattca
cocagetggt
caatcctgga
aaaAagaccac
tattacgagt
gcaaggtgac
catgtgaggg
téggtgtcat

gagtagecata

gecatoaaca
catgocoeace
caaaacccaa
acgtgageoea
ataatgooas
tectcacegt
acaaagcact
aaccacaggt
tgacctgoet
ggeagooegga
tectotatag
getocoghgat

coggotaaata

gagatcacaga
tgeacgacag
tgatgtcocac
atatggeecct
taactttgte
ttgeoagtatt
agctaeatotyg
tttgaatgayg
agattatggt
tgthooctggt

ttatgceazaa

tecaceatbcac
gtgocragea
ggacaccchc
cgaagaccoct
gacaaageeg
cotgeaccay
cooagooees
gtacaccoty
ggtoaaagge
gaacaactac
caagetcaco
geatgagget

g

Artificial Sequence

and pro domain removed)

<400> 121

aataaacata
tgttteoeott
ggaagaggayg
gaaggatoag
agtacaatty
tacggctygyg
tatattatgg
tetgagtiat
ggoccactea
cgtggatgtyg

tggatacaca

tcecgegggte
cotgaactoo
atgatctoac
gaggtcaagt
cgggaggage
gactggctga
atcogagaaaa
cecccatece
tretatccca
aagaccacga
gtggacaaga

ctgcacaace

47/152

toctgeggagy
ctogagactt
atgagaaatyg
atotggtitt
atttacctay
gctacactgyg
ggaatgagaa
gtgcotgggge
tttgtgaaca
ccatccoaaa

aagtaatbtttt

tggtgc;acg
tggggggace
ggaccoctyga
tcaactggta
agtacaacag
atggcaagga
ccatctocaa
gggaggagat
gegacatoge
cteocogtgeb
gcaggtggea

actacacgca

atcattgata
gaaagattat
caaacaggtt
aatgaageott
ttatggttgt
;ttgatcaac
atgcagtcag
tgaaaagatt
acacaaaatg
tcgtcecctggt

gqacatacaayg

cggtagtgac
gtoagtette
ggicacatge
cotggacage
cacgtacoegt

gtacaagtgc

agocanagygy

gaccaagaac
cgtggagtdy
ggactocogac
gcagygggaac

gaagagecto

1560
1620
1680
1740
1800
1860
1820
1280
2040
2140

2160

2220
2280
2340
2400
2460
2520
2580
26;0
2700
2760
2820
2880

2901

amino acid sequence of synthetic wmhm-F¢ Active form (signal sequence



Pro

Alg

Phe

Ser

Tyr

65

sSexr

Pro

Leu

Tre

Pro

145

Arg

AsD

Asp

Arg

Ala
225

Leu

Asn

val

Meats

50

Glu

Tyxr

Trp

Gln

Cys

130

Gln

Gly

Gln

Lys

Pro

210

Tle

Leu

Arg

Phe

35

Ser

Asn

Lys

Asn

Glu

115

rhe

Cys

Pro

Glin

Gly
185

Trp

Lys

Lys

Cys

20

Asp

Sexr

Lys

Gly

Ser

100

Asn

Thr

Sex

Met

Thr

180

Phe

Cys

Thr

Ile

Tle

Lys

Gly

Asp

Thr

85

Met

Tyz

Ser

Glu

Asp

165

Pro

Asp

Tyr

Cys

Lys

Axrg

Ser

Val

Tyr

70

val

Ile

Cys

Asn

Val

150

His

His

Agp

Thr

Ala
230

Thr

Asn

Arg

Lys

55

Ile

Sex

Pro

Arg

Pro

138

Giuy

Thy

Asn

Leu
215

Hig

Lys

Arg

Lys

40

Lys

Arg

Ile

His

Asn

124

Glu

Cys

Glu

His

Tyy

200

Asp

Ser

Lys

Gly

25

Arg

Gly

Asn

Thr

Gilu

105

Pro

val

Met

Ser

Lys

185

Cysa

Pro

Ala

Val
10

Phe

Cysa

Phe

Cys

Liys

a0

His

Arg

Thxr

Gly

170

Fhe

Arg

Asp

val

Asn

Thr

Ty

Gly

Ile

75

Ser

Ser

Gly

Tyr

Cys

155

Lys

Leu

Asn

Thr

Asn
2385

48/152

Ser

Phe

Trp

His

&0

Ile

Gly

Tyr

Glu

Glu

140

Asn

Thr

Pro

Pro

Pro
220

GElu _

Ala

Thr

Tyxr

45

Glu

Gly

Ile

Arg

Glua

128

Val

Gly

Cys

Glua

Asp
205

Trp

Thr

Asp

Cys

36

Pro

Phe

Lys

Lys

Gly

110

Gly

Cys

Glu

Gin

Arg

290

Gly

[ERAT]

Asp

Glu
15

Lys

Phe

Asp

Gly

Cys

55

Lys

Gly

ASD

Sex

Arg

175

TYY

Lys

Tyx

val

Cys

Ala

Asn

Leu

Gly

20

Gin

Asp

Pxro

Iie

Tyr

160

Trp

Pro

Pro

Cys

Pro
240



Met
Thy
Gl
hsp
T
3058
ITle
Gly
Cys
Trp
Asp
385
Pro
Thir

Gln

Met

Ile
465

Glu

Ser

Tyr

Leu
280

Cys

Pro

Lys

Ser

Glu

370

Asp

Txp

Ile

Leu

Val
450

Lys

Thr

Asn

Pro

275

Arg

Phe

Lys

Agrn

Met

385

Pro

Asp

Asp

val

Arg

435

Ser

Gla

Thr

Thr

260

Glu

Thr

Cys

Tyr

340

Trp

Asp

Ala

Tyxr

Asn

420

Val

Leu

Sexr

Gla

. 245

Ile

Liys

Aszn

Thr

Agp

325

Met

Asp

Ala

His

‘Cya

405

Leu

Val

Arg

Trp

cys

Trp

His

Tyx

Asp

310

Val

Gly

Lys

Ser

Gly

330

Pro

Asp

Azn

Tyr

val
470

Tie

Asn

Asp

Cys

295

Pro

Ser

Asn

Asn

Lys

375

Pro

Ile

His

Gly

Arg
455

Leu

Gin

Gly

Ile

280

Arg

hAsn

Ser

L.elr

Met

360

Leu

Trp

Ser

Pro

Ile

440

Agn

Thy

Gly

Tle

265

Thr

Asn

Tle

Gly

Ser

345

Glu

Asn

Cys

Arg

Val

425

Pro

Lys

Ala

Glin
250
Pro
Pro
Pro
Arg
Gl
330
Lys
Asp
Lys
Tyxr
Cys
410
Ile

Thr

His

Arg

Gly

Cys

Glu

Asp

Vval

315

Asp

Thr

Leu

Asn.

Thixr

395

Glu

Ser

Arg

Ile

Gln
475

49/152

Glu

Gln

Asn

Gly

300

Gly

cys

Are

Ty

3so

Gly

Gly

Cys

Thr

Cys
460

Cys

Gly
Arg
Phe
285
Ala
Ty
TVY
Ser
Bryg
igs
Cye
A&,
Asp
Ala
Asn

445

Gly

Phe

Tyxr
Trp
270
Lys
GElu
Cys
Arg
Gly
350
His
Arg
Pre
Thr
Lys
430

Ile

Gly

Pro

Ary

255

Asp

Cys

Sar

Sexr

Gly

335

Leu

Ile

Asn

Leu

Thr

415

Thr

Gly

Sex

Sexr

Gly

Ser

Lys

Bro

Gin

320

Asn

Thr

Phe

Pro

Iie

400

Pro

Lvs

Trp

Leu

Arg
480



Asp

Arg

Tyr

Ala

Cys

545

Thr

ITle

Leu

Pro

Met

625

Pro

Ile

His

Thr

FPhe

7085

Pro

Leau

Gly

Gly

Ile

530

Thyr

Gly

Met

Asn

Cys

610

Ay

Agn

His

His

Cys

&30

Leau

Glu

Lys

hsp

Bro

515

Leu

Ile

Lieu

Gly

Glu

595

Glu

Meb

Arg

Lys

His

675

Pro

Phe

Val

ASD

Glu

500

Glu

Agp

Pro

rle

Asn

580

Ser

Gliy

val

Pro

Val

660

Ser

Pro

Pro

Thr

TyT

485

Lys

Gly

Asn

Glu

ASn

565

Glu

Glu

ASD

Leu

Gly

645

Ile

Ala

Cys

Pro

Cys

Glu

Cys

Ser

Phe

Lys

550

Ala

Lys

Len

Tyx

Gly

630

Ile

Leu

Gly

PYD

L}-;s

710

val

Ala

Lys

he=p

Val

S35

Thy

Asp

Cys

Cys

Gly

615

val

Phe

Thr

Leu

Ala

635

Pro

val

Txp

Gln

Len

5290

Ser

Thr

Gly

Ser

Ala
600

Gly

Ile

val

Tyx

val

680

Pro

Lys

val

Ly

Val

505

Val

Thr

Cys

Leu

Gln

585

Gly

Bro

val

Arg

Lys

8665

Pro

Glu

ASp

Asp

Gly

4390

Leau

Leu

Tle

Ser

Leu

570

His

Ala

Lea

Pro

val

650

Lesu

hrg

L&y

Thr

val

Ile

Asn

Met

Asp

Ile

EBG

Arg

Hig

Glu

Ile

Gly
635

Ala

Cys

Gly

Leu

Leu

715

Ser

56/152

His

Val

1ys

Leu
540

TyY

val

Gin

Liys

Cys

620

Arg

Tyr

Gly

ser

Gly

700

Met

Asp

Ser

Leu

525

Pro

Gly

Ala

Gly

Iie

605

Glu

Gly

Tvr

Arg

Asp

685

Gly

Ile

Glu

val

Gln

510

Ala

Ser

Trp

His

Lys

520

Gly

Glin

Cys

Ala

Rig

870

Lys

Pro

Sexr

Asp

His

435

Leu

Arg

Tyr

Gly

Leu

575

Val

Bar

His

Ala

Lys

655

His

Tht

Ser

Aryg

Prao

Gly

Val

Pro

Gly

TYY

560

Tyr

Thix

Gly

Lys

Ile
6440

Trp

His

val

Thr

720

Glu



725 730 T35

val Lys Phe Agn Trp Tyr Val Agp Gly val Glu val His Asn Ala Lys
740 745 750

Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyxy Arg Val Val Ser
755 760 765

Vval Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
770 775 780

Cys Lys Val Ser Asn Lys Ala Leu Pxo Ala Pro Ile Glu Lys Thr Ile
785 790 725 800

Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
805 810 815

Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
820 825 830

Vval Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Giu Trp Glu Ser Asn
835 840 845

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
850 B55 860

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
885 870 875 880

Trp Gln Glo Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
B85 890 895

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
900 a6s 510

«210> 122
<21i> 1388
<212> DNA

<213> Artificial Ssguence

<2205

<223> Nucleic Acid Sequence Encoding synthetic Full Length 1R3
Heavy Chain Sequence (1A3 Heavy Chain Variable Region and IgGl Constant
Region}

<400> 122 )
atgaactttg ggctecagatt gattttbcett gtectbghbtt taaaaggtgt gaagtghgaa 60

51/152



gtgcagetgg
tgtgoagoet
gagaagaggc
gecaghgtga
caaatgagea
ggttactacg
teagecaaaa
aactocatgy
acctggaact
gacctctaca
gtcacctgea
agggatigtyg
ttacccacaa
gbggtagaca
gagghtgcaca
gtcagtgaac
gtoaacagtyg
cogaaggete
gtoagkbctga
tggaatggge
tcttactteg
ctcacectgct
cactctecty
<210
<21l>

<212>
<213

123
446
PRT

<220
<223
Chain

<400> 123

Sequence

tggagtetgg
ctgaattaac
tgcagtgggt
agggtegatt
gtcﬁgaagtc
gagactatge
cgacaacaac
tgacecotgoy
ctggatccct
ctotgageayg
acgttgcdca
gttgtaagcc
ageocaagga
tcageaagyga
cagoteagac
tteccateoat
caéctttccc
cacagogtgta
coctgecatgat
agoccagogga
tctacagecaa
ctgtgttaca

gtaaatga

gggaggetta

tttecagtaac
cgeatacatt
caccatetce
tgaggacaca
tatggactac
atctgtetat
atgogtggteo
gtocageggt
cteagtgact
ceecggeeage
Etgcatatgt
tgtgctecace
tgatcecgag
geaacecegy
gcaccaggac
tgeccecate
caceattoca
aacagactte
gaactacaag
gcteaatgtyg

tgagggeoty

Artifiicial Sequence

gtgcagocty
tattacatgt
agtectggty
agagacaatg
geecatgtatt
tggggtoaag
ccactggooe
aagggetatt
gtgcacacct
gteocectoca
ageaccaagy
acagtcoccayg
attactctga
gtocagttca
gaggageagt
tggctcaaty
gaganaacea
cetcoccaagy
ttecctgaay
aacactcage
cagaagagea

cacaaccace

gaggygtocch
cttgggttog
gtggtagota
ctaagaacac
actgtgcaay
gaacctcagt
ctggatctge
toootgagee
toccagetgt
gcacctggoa
tggacaagaa
aagtatcatc
ctoctaaggt
gotggtttgt
tcaacagoac
gcaagéagtt
tctocaaaac
agcagabgga
acattactgt
ccatcatgga
actgggagygc

atactgagaa

gaéactctcc
ceagactoca
ctactatcea
cekbgtacety
acaaggggat
cacegbctee
tgcceaaact
agtgacagty
cetgecagtct
cagegagace
aattgtgceo
tgtctteoate
cacgkbgtgtt
agatgatgtyg
ttteoegetea
casatgcagy
caaaggcaga
caaggataaa
ggagtggoeay
cacagatgge
aggaaatact

gagoeteteo

Protein Sequence Defining synthetic Full Length 123 Heavy
(1A3 Heavy Chain Variable Regiomn and IgGl Constant
Region) {without signal sequence)

Glu Val @ln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

3

5

10

32/152

15

120

180

240

300

360

420

480

540

600

660

720

T80

840

00

560

1020

j080

1140

1200

1260

1320

1380

1388



Ser

Tyr

Ala

Lys

535

Leu

Ala

Gly

Ser

Vail

145

Val

Ala

Pro

Pro

Gly

225

Ile

Lau

Met

Tyr

50

Gly

Gln

Arg

Gin

val

130

Thr

Thr

val

Ser

Ala

210

Cys

Phe

Lys
Sexr
35

Ile
Arg
Mei
Gln
Gly
115
TYE
Leu
Trp
Leu
Sex
185
Ser

Lya

Pro

Leu
20

Tzp

Ser

Phe

Ser

Gly

160

Thr

Pro

Gly

Asn

Gln

180

Thr

Ser

Pro

Bro

Ser

val

Pro

Thy

Sex

85

Asp

Ser

Leu

Cys

Ser

165

Ser

Trp

Thr

Cys

Lys
2485

Cys

Arg

Gly

Tle

70

Leau

Gly

val

Ala

Lieu

150

Gly

Asp

Pro

Lys

Ile

230

Pro

Ala
Gln
Gly
55

Ser
Lyvs
Ty
Thx
Pro
i35
Val
Ser
Leu
Ser
Val
215

Cvs

Lys

Ala

Thr.

40

Gly

Arg

Sex

Tyr

Val

120

GLly

Lys

Leu

Ty

Glu

200

Asp

Thr

Asp

Ser

25

Pro

Ser

Bep

Giu

Gly

105

Ber

Ser

Gly

Ser

Thr

185

Thr

Lys

Val

val

Glu

Glu

Ser

Asn

Asp

20

Asp

Ser

Ala

TYY

Ser

170

Leu

val

Lys

Pro

Leu
250

she

Lys

Tyr

Ala

75

Thr

T™vr

Ala

Ala

Phe

155

Gly

Sexr

Thr

Ile

Glua

235

Thy

33/152

Thy

Arg

Tyxr

60

Lys

Ala

Ala

Lys

Gln

140

Pre

Val

Sar

Cys

Val

220

vVal

Ile

Phe

Leu

45

Pro

Ash:

Met

Met.

Thr

125

Thr

Glu

His

Ser

Asn

205

Pro

Ser

Tha

Ser
30

Gin
Ala
Thx
Tyr
Asp
110
Thr
Asn
Pro
Thr
Val

1840

Val

Ser

Leu

Agn

Trp

Ser

Leu

Tyr
S5

Ty
Pro
Ser
Val
Phe
178
Thr
Ala
Asp

val

Thr
255

Tyr

Val

val

Ty

80

Cys

Trp

Pro

Metb

T

160

Pro

val

Him

Cyse

Phe

240

Pro



Lys Val Thr Cys Val val Val Asp Ile Ser Lys Asp Asp Pro Glu Val
260 _ 265 270

Gln Phe Ser Trp Phe val Asp Asp Val Glu val His Thr Ala Gln Thr
275 i 280 285

Gln Pro Arg Glu Glu @ln Phe Asn Ser Thr Phe Arg Ser Val Ser Glu
.290 295 ) 300

Leu Pro Ile Met His @Gln Asp Tryp Leu Asn Gly Lys Glu Phe Lys Cys
305 310 315 320

Arg Val Asn Ser Ala Ala Phe Pro Ala Pro Ile Glu Lys Thr ITle Serxr
325 330 335

Lys Thr Lys Gly Arg Pro Lys Ala Pro Glo val Tyr Thr Ile Pro Pro
340 3as5 350

Pro Lys Glu Gln Met Ala Lys BAsp Lys Val Ser Leu Thry Cys Met Ile
355 360 368

Thr Asp Phe Phe Pro Glu Asp Ile Thr Val Glu Trp Gln Trp Asn Gly
370 375 : 380

Gin Pro Ala 8lu 2sn Tyr Lys Asn Thr CGln Pro ITle Met Asp Thr Asp
385 380 385 400

Gly Ser Tyr Phe Val Tyr Ser Lys Leu Asn Val Gln Lys Be€r Asn Trp
- 405 4£1.0 415

Glu Ala Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu Gly Leu His
420G 425 430

Asn His His Thr Glu Lys Sexr Leu Ser His Ser Pro Gly Lys
435 449 445

<210> 124
<211>» 705
<212> DNA
«213> Artificial Sequence

<220>

<223> HNucleic Acid Sequence Encoding synthetic Full Length 1A3
Light Chain Sequence (1A3 Kappa Variable Region and Constant Region)

<400> 124
atgagtgtge ccactcaggt cotggggbtg ctgoetgeotgt ggcttacaga tgocagatgt 60

S4/152



gacatccaga
atcacatgtcoc
ggaaaatota
aggtteocagtg
gaagatittty
gggaccaagc
tecagtgage
cocaaagaca
aacagttggs
ttgaccaagg
tcaacttcac
<210>
<211>

<2LZ2>
213>

125
214
PRT

220>
<223>
Chain

tgactcagtc
gageaagtga
cteageteoct
gcecagtggatco
ggactiatta
tggaaatasa
agkttaacatc
tcaatgteaa
ctgatcagga
acgagtatga

ccattgtecaa

teccagectoo
gaatatttat
ggtctatgct
aggeacacay
ctgtcaacat
acgggctgat
tggaggtgeo
gtogaagatt
cagcaaagac
acgacataac

gagcttcaac

Artificial Sequence

{(without gignal segquence)

<400> 125

Asp Ile Glin

1

Gla Thr

Leu Ala

35

Tyxr Ala

50

Ser
85

Gly
Glu

Asp

Thr Fhe

Val

Trp

Ala

Ser

Phe

Gly

Met Thr

Thy
290

Ile
Gln

Tyr

Thr Asn

Gly Thr

Thr
85

GLy

Gly Gly

Gln

Thr

Gln

Leu

Gln
70

Ty

Thx

S5er Pro

Cys

Arg

Gln
40

Lys

Ala Asp

55

Phe Ser

Tvr

cys

Lys Leu

Ala

Ala

25

Giy

Gly

Leu

Gln

Glu

ctatoctgttt
agtaatttag
gcaacaaact
ttttecctea
ttttggggta
gotgcaccaa
teagtogtgt
gatggcagty
agcacctaca
agctatacct

aggaatgagt

Ser Leu

10

Ser Glu

Ser

Lys

Val Pro

Ile
75

Lys

His Phe

290

Ile Lys

55/152

ctgtgggaga
catggtatca
tageagatgg
agatcaacag
cteegtacac
ctgtatocat
gottcocttgaa
aacgacaaaa
geatgagcag
gtgaggccac

gttag

Ser Val Ser

Asn Ile Tyr

30

Gln
45

Pro Leu

Ser Arg Phe

60

Asn SBer Leu

Trp Gly Thr

Arg Ala Asp

aactgtcace
goagaaacay
tgtgoecatea
aoctgecagtet
gttcggaggyg
cticceacoa
caacttctac
tggcegtocty
cacccteaty

teacaagaca

Protein Secguence Defining synthetic Full Length 1A3 Light
Sequence (1A3 Kappa Variable Region and Constant Region}

Val
15

Gly

Ser Asn

Leu Val

Ser Gly

Gl Ser

g0

Pro
95

Tyr

Ala aAla

120

igo

240

300

360

420

480

540

600

660

705



Pro Thr Val

115

Gly Ala
130

Asn Val
148

Lys

Asn Ser

Sexr Thr

Thr Cys
195

Phe Asn
210

126
1386
DA

210>
<Z1l>
«212>
<213>

<220»
«2235

Ser

Trp

Leu

Glu

Arg

00

Ser Ilea

vVal

Vval

Trp Lys

Phe

Cys

Ile

Pro
120

Pro

Phe
135

Leu

Asp Gly

150

Thr Asp

165

Met
180

Leu

Thxr

Ala

Asn Glu

Glin

Thr

His

Asp Serx

Lys

Asp

Thr
200

Lys

Cys

Artificial Sequence

Ser Ser

Asn Asn

Ser Glu

Lys Asp

Glu Tyr

185

Ser Thr

108

Glua

Phe

Ary
155

Ser
170

Glu

Ser

110

Gl Leu

123

Tyxr Pro

140

Gln Asn
Thr
His

BXey

Tle
205

Pro

Thy

Lys

Gly

Ser

Asn

130

Vval

Sexr Gly

Agsp Ile

val Leu

160

Met.
178

Ser
Ser

Ty

Lys Ser

‘Nucleic Acid Sequence Encoding synthetic Full Length

ZBS Heavy Chain Sequence ({(2B8 Heavy Chain Variable Region and
IgGl Constant Region)

<400> 126
atgggatgga

gtocaactga
tgeaaggoht
ggacaaggoo
gagaagtbica
caactecages
ggtagcatet
acaccoccat
accotgggat

ggateccctgh

goetatatoat
ageagectgy
ctggetacac
ttgagtggat
agagcaaggc
goctgacatc
ttgactactg
ctgtetateo
gectggtoaa

ceagoeggtgt

cotottLttg
ggoctgaactg
ctteaccace
tggagagat£
cacactgact
tgaégactct
gggoecaagge
actggeoect
gggctattic

geacacchte

gtagcaacag
gtgaagecty
tactggatge
aatcctacca
gtagacaaat
geggtotatt
accactotea
ggatctgotg
cetgagecaq

ceagetgtee

36/152

crtacagatgt
ggacttcagt
actgggtgaa
acggtcatac
cctoccagoac
actgtgcaag
cagbetecto
ceoaaactaa
tgacagtgac

tygcagtctga

ccactgooocay
gaagctgbco
tcagaggect
taactacaat
agectacatyg
aaactatgti
agccaaaacyg
ctccatggtg
ctggaactct

cctctacact

&0

izo

180

240

300

360

420

480

540

6040



ctgagcaget
.gttgcccacc
tgtaageoctt
coeaaggaty
agcaaggatyg
gcetcagacge
cecatocatyge
getttoectg
cagglgtaca
tgcatgataa
ccageggaga
tacagraage
gtgttacatg
azatga
<210
«Z21lis

«212>
<213>

127
442

<220>
<2235
Chain
Region)

<400> 127

Gln Val Gin
1

Ser Val Lys

Trp Met His
35

gly Glu Ile
50

Lys Ser Lys
65

PRT
hrtificial Seguence

cagtgactgt
cggucageag
gecatatgtac
tagctoaccat
atcoecgagat
aaccccggga
accaggacty
cocccatega
ceatitocace
cagacttott
actacaagaa
tcaatgtgca

agggcctgea

Leu Gln
5

Leu Ser
20

Trp Val

Asn Pro

aAla Thr
70

cooctocage
caccaaggtg
agtoccagaa
tactctgact
ceagticage
ggagcagtte
goetbcaatyge
gaaaaccate
toccaaggay
ccctgaaéaé
cactcagees
gaagagoaac

caaccaccat

acctggccea
gacaagaaaa
gtatcatotyg
cctaaggtea
tggtttgtag
aacagcactt
aaggagttca
tocasaacca
cagatggoca
attactgtgy
atcatggaca
tgggaggcag

actgagaaga

Protein Segquence bDefining gsynthebtic Full
Seguence (2BB Heavy Chain Variasble Region

Gln

Cys

Asn

Thy

Leu

{without signal seguence)

Pro Gly Ala

Iiys Ala Ser
25

Gln Arg Pro
&0

Asn Gly His
55

Thr Val Asp

Glu Leu
10

Gly Tyr

Cly Gln

Thr Asn

Lys Ser
75

57/152

gogagaccgt
ttgtgoccag
tettcatett
cgtgtgtigt
atgatgtgga
teegeteagt
aatgeagyggt
aaggcagaca
aggataaagtc
agtggceagtyg
cagatggoeta
gauatacttlt

gectetooca

Length

val Lys

Thr Phe

30

Gly Leu

45

Tyy Asn

60

Ser Sex

cacctgeaac
ggattgtggt
cooeocaaay
ggtagacatc
ggtgcacéca
cagtgaactt
caacagtgoa
gaaggotoca
cagtobgace
gaatgggcag
ttactteoegto
cacctgetet

ctctectggt

2B8 Heavy

and IgEl Constant

Pro

Thr

[cREL

Glu

Thr

Gly
15

Thr

Trp

Lys

Ala

Thx

Tyr

Tle

Phe

Ty
80

660

720

780

840

800

960

1020

1080

1140

1200

1260

1320

1380

1388



Met

Ala

Thy

Leu

Cys

145

Ser

Sexr

Txrp

Thr

Cys

225

Lys

val

Phe

Glu

Hisa
308

Gln

Arg

Yy

Ala

130

Leu

‘Gly

Asp

Pro

Lys

210

Ile

Pro

Val

Val

Gln

220

Gln

Leu

Asn

Thr

115

Pro

val

Ser

Leu

Ser

1985

val

Cys

Lys

valk

Asp

275

Phe

Asp

Ser

TyT

100

val

Gly

Lys

Leu

Ty

i8¢

Glu

Asp

Thr

Asp

ASP

2860

Asp

Asn

Trp

Ser

85

val

Ser

Ser

Gly

Sar

165

Thr

Thr

Lys

val

val

245

Ile

Val

Ser

Leu

Leau

Gly

Ser

Ala

Tyr

i50

Ser

Leu

val

Lys

Pre

230

Lew

Sex

Glu

Thx

Asn
310

Thr
Ser
Ala
Ala
133
Phe
Gly
Sex
Thyr
Ile
215
Giu
Thr
Lys
Val
Phie

295

Gly

Sar

Ile

Lys

120

Gln

Pro

val

Ser

Cys

200

val

Val

Ile

Asp

His

280

Arg

Lys

Glu
FPhe
1058
Thir
Thr
Glu
His
Ser
185
Asn
Pro
Ser
Thr
Asp
265
Thr

Ser

Glu

Asp

20

Asp

Thr

Asn

Pro

Thr

176

val

val

Arg

sSer

Leun

250

Pro

Ala

val

Phe

ser

Tyxr

Pro

Ser

val

155

Phe

Thr

Ala’

Asp

Val

235

Thr

Glu

Gin

Ser

Lys
318

58/152

Ala

Trp

Pro

Met

140

Thr

Pro

val

His

Cys

220

Fhe

Pro

Val

Thr

Glu

3040

Cys

Val

Gly

Ser

125

val

Val

Ala

Pro

Pro

205

Gly

ITle

Lys

Gln

Gln

285

Leu

Arg

Tyr

@Gln

110

Val

Thr

Thr

val

Ser

130

Ala

Cys

FPhe

Val

Phe

270

Pro

Pro

Val

Ty
o5

Gly

VT

Leu

Trp

Leu

175

Sear

Ser

Lys

Pro

Thr

255

Sex

Aryg

Tle

hsn

Cys

Thr

Pro

Gly

Asn

160

Gln

Thr

Ser

Pro

Pro
240

Cys

Trp

Glu

Met

Ser
320



Ala Ala Phe Pro Ala Pro Ile Glu Lys Thr Ile Sexr Lys Thr Lys Gly
325 330 335
Arg Pro Lys Ala Pro Gln Val Tyr Thr Ile Pro Pro Pro Lys Glu Gln
340 345 35¢
Met Ala Lys Asp Lys val Ser Leu Thr Cys Met Ile Thr Asp Phe Phe
355 360 365
Pra Glu 2sp Ile Thr Val Glu Trp Gln Trp Asn Gly Gin Pro Ala Glu
370 375 igo
asn Tyr Lys Asn Thx Gln Pro Ile Met Asp Thr Asp Gly Ser Tyr The
385 380 385 400
Val Tyr Ser Lys Leu Asn Val Gln Lys Ser Asn Txp Glu Ala Gly Asn
405 410 : 415
Thr Phe Thr Cys Ser Val heu His Glu Gly Léu His Asn His His Thr
420 425 4320
Glu Lys Ser Leu Ser His Ser Pro Gly Lys
435 440
«2310> 128
<21l> 708
<212> DNA
«213> Artificial Sequence
<220>
<223>» TNucleic Acid Sequence Encoding synthetice Full Length 228
right Chain Segquence (2B8 Xappa Variable Region and Constant Region}
400> 128
atggaatcac agactctggt cttcatatce atactgctet ggttatatgg tgetgatggg 60
aacattgtaa tgacceaate tccocaaatce atgtocatgt cagrtaggaga gagggtcoace 120
ttgagectgeca aggccagtga gaatgtggtt tettatgtat cotggtatca acagaaacca 180
gegeagtete ctazactget gatatacggyg geatcoaaco ggaacactgg ggbeceagat 240
cgoeticacag goagtggabc tgcaacagat tteactotga ccatcagceag tgtgogggct 300
gaagacotty cagattatca ctygtgggeag agttacaact ateegtacac gtitcggagygd 360
gggaccaggs bggaaatasa acgggebgat gectgcoaccaa ctgtatccat cttcccacca 420
tcocagtgage agitaacate tggagotgcee teagtogtbgh gettcttgaa caactctetac 480
cocaaagaca tcaatgtoaa gtggaagatt gatggeagty aacgacaaaa tggogtectg 540

59/152



asacagttgga chgatcagga cagcaaagac agcacctaca geatgagoag cacoctcacy &00
ttgaceaagy acgagtatga acgacataac agotatacct gtgaggooac tcacaagaca 660

tcaactibcac ccattgtoaa gagotbecaac aggaatbgagbt gttag 705

«210> 129
<211l> 214
<21l2> PRT
<213» Artificial Seguence

220>

<223> Protein Sequence Defining synthetie Full Length 2B8 Light
Chain Sequence (2B8 Kappa Variable Region and Constant Region)
{without signal sequences)

<400= 129
Asn Ile Val Met Thr Gln Ser Pro Lys Ser Met Ser Met Ser Val Gly

L L 10 15

Gilu Arg Val Thr Leu Ser Cys Lys Ala Sexr Glu Asn Val Val Ser Tyr
20 25 30

val Ser Trp Tyr Glm Gln Lys Pro Ala Gln Ser Pro Lys Leu Leu Ile
35 40 45

Pyr Gly Ala Ser Asn Arg Asn Thr Gly Val Pre Asp Arg Phe Th Gly
50 &5 60

Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr Ile Ser Ser Val Arg Ala
&5 70 : 75 80

@lu Asp Leu ala asp Tyr His Cys Gly Gln Ser Tyr Asn Tyr FPro Tyr
8BS 20 85

Thr Phe Gly Gly Gly Thr Arg Leu Glu Ile Lys Arg Ala Asp Ala Ala
100 105 110

Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Glu Gln Leu Thr Ser Gly
i1k 120 125

@ly Ala Ser Val Val Cys Phe Leu Asn Asn Fhe Tyr Pro Lys Asp Ile
120 135 140

Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg Gln Asn Gly Val Leu
145 150 155 160

Asn Sex Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr Tyr Ser Met Ber
165 17¢ 175

60/152



Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser Tyr

180

185

180

Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro Ile Val Lys Ser

195

200

Phe Asn Arg aAsn Glu Cys

210

<210
«2il>
<212>
=213 >

130
DNA
«<220>

<223>
Heavy

1388

Constant Region)

«<400> 130
atggaatgga

grocagetga
tgeaaggcott
ggaaagggcé
gagatgttca
cagctcagea
ggacgtgget
acaccceecat
accctgggat
ggateeotgt
ctgageagcet
gttgeccace
tgtaagectt
cccaaggaty
agcaaggatyg
getbcagacge
cccateatge

getticocty

getgggtot
agcagtotgy
ctggetacac
ttgagtggat
aagacaagge
goectgacate
ttgacﬁactg
ctgtctatec
gectggtcaa
coagoggtgt
cagtgactgt
acggocageag
geatatgtac
tgctecaccat
atcocogaggt
aacceeggga
accaggacty

coccocatega

Artificial Sequence

tctettocte
agctgagety
cttcactacce
tggaaagatt
cacattgact
tgacgacbgct
gggocaagga
actugcocoet
gggoetattte
geacaccttc
ccccectacage
caccaaggty
agtcccagaa
tactctgact
ccagttcage
ggagragttc
geteaatgge

gaaaacoatc

ctgtcagtaa
gtgaggoctyg
tactatatac
ggtoaetggaa
gtagacacat
geggtotatt
accactctea
ggatetgoty
cctgagecag
ccagetgboo
acetggecoa
gacaagaaaa
gtateatctg
cctaaggtea
tggtttgtag
aacageactt
aaggagttea

tocafafaacca

61/152

205

ctgecaggtgt
ggacttoagt
actgggtgaa
grtggtagtac
cotooageac
Lotgtgoaay
cagtetoecto
ccoaaactaa
tgacagtgac
tgecagtctga

gogagacegt

ttgtgoccay

tectteatett
cgtgtgtigt
atgatgtgga
tecgoteagt
aatgcagggt

aaggcagacas

Nucleic Acid Sequence Encoding synthetie Pull Length 2F8
Chain Sequence {2FB Heavy Chain Variable Region and IgGl

coacktgocag
gaagatgtoc
tcagaggcct
ttactacaat
agcctacatg
aaggggactg
agecaaaacg
ctccatggtbyg
ctggaactct
cotoetacact
caccbgcaac
ggattogtggt
coccocaaag
ggtagacatc
gotgocacaca
cagtgaactt
caacagtgca

gaaggetaca

&0

120

180

240

300

360

420

480

540

500

660

720

780

8490

S00

260

1020

1080



caggtgtaca
tgcatgataa
ccagoggaga
tacagocaage

gitgttacatyg

ccattcoace
cagacttctk
actacaagaa
tcaatgtgea

agggectygea

teccaaggay
ceclgaagac
cactgageoe
gaagageaac

caaccaceat

cagaﬁggcca
attactgktgg
atcatgéaca
tgggaggeay

actgagaaga

aggataaagt
agrggeagty
cagatyggote
gaaatacttt

- gecteteocca

aaatga

<210
<213>
<2l2>
<213>

<220>
<223>
Chain
Region)
<400
Gln Val
1

Sexr Val

Tyr

Gly Liys

50
Lys
65
Metl
Ala

Thr

Leu
130

Ile

Asp

Gin

Arg

Leuw

Ala

L31
442
PRT

Arvificial Sequence

Protein Seguence Defining synthetic Full

{(without signal seguence)

i31

Gln

Lys

His

35

Ile

Lys

Leu

Aryg

Thr

115

Pro

Leu

Meb
20

Trp

Gly

Ala

Ser

Gly

100

Val

Gly

Lys

Ser

vai

Pro

Thr

Ser

gs

Leu

Ser

Ser

Glin

Cys

Asn

Gly

Leu

70

Leu

Gly

Ser

Ala

Ser

Lys

Gln

Ser

55

Thr

Thx

Arg

Ala

Ala
135

Gly

Ala

Arg

40

Gly

vVal

Ser

Gly

Lys

120

Gln

Ala

Ser

25

Pro

Sex

Asp

Asp

Phe

105

Thr

Thr

Glu

10

Gly

Gly

Thr

Thr

Asp

80

Asp

Thr

Asn

Leu

Tyr

Gin

Tyx

Ser

75

Ser

TyT

Pro

Ser

62/152

Seguence (2¥8 Heavy Chain Variable Region

Val
Thr
Gly
Tyr
60

Ser
Ala
Trp

Pro

Met
140

cagtctgace
gaatgggeay
ttacttegte
cacctggtet

ctetectggt

Length 2FB- Heavy
and IgGl Constant

Arg

Phe

Leu

45

Asn

Ser

val

Gly

Sex

125

Val

Pro

Thr

30

Glu

Glua

Thr

Tyxr

Gln

110

Val

Thx

Gly
15

Thr

Thr Tyr

Trp Ile

Met Phe

Ala Tyr

80

Phe
a5

Cys
Gly Thr
Pro

Tyr

Leu GLly

1140

1200

1260

1320

1380

1386



Cys

i45

Ser

Ser

Trp

Thr

Cys

225

Lys

Val

Phe

Glu

Hisg

305

Ala

Arg

Met

Pro

Asn

Lieu

Gly

Bsp.

Pro

Lys

210

Ile

Fro

Val

Val

Gln

280

Glin

Ala

Pro

Ala

Glu

370

Tyr

vVal

Ser

Leu

Ser

125

val

Cys

Lys

val

Asp

275

Phe

Asp

Phe

Lys

Lys

355b

Asp

Liys

Lys

Leu

Tyx

180

Glu

ASD

Thr

Asp

Asp

260

Asp

Aan

Trp

Pro

Ala

340

Asp

Ile

Asn

Gly

Sexr

165

Thr

Thr

Lys

vVal

Val

245

Ile

val

Ser

Ley

Ala

325

Pro

Lvs

Thx

Thx

TV

150

Sexr

Leu

Val

Lys

Pro

230

Leu

Ser

Glu

Thr

Asn

310

Pro

Gln

Val

val

Gln

Phe

Gly

Ser

Thyx

Ile

215

Glu

Thx

Lys

Val

FPhe

285

Gly

Tie

val,

Ser

Glu
378

Pro

Pro

vVal

Ser

Cys

200

Val

Val

Ile

Dsp

Hig

280

Arg

Lys

Glu

Tyr

Lew
360

Trp

Ile

Glu

Sexr

185

Asn

Pro

Ser

Thr

Asp

265

Thr

Ser

Glu

Lys

Thr

348

Thr

Gln

Met

Pro

Thr

170

Val

val

Arg

Ser

Leu

250

Pro

Ala

val

Phe

Thr

330

Ile

cys

Trp

Asp

val

155

Phe

Thr

Ala

Asp

val

235

Thxr

Glu

GlIn

Ser

Liys

315

Ile

PYo

Mef

Asn

Thr

63/152

Thr

Pro

Val

His

Cys

220

Phe

Pro

Val

Thr

Glu

200

Cys

Ser

Pro

Iile

Gly

380

Asp

Val

Ala

Pro

Pro

208

Gly

Ile

Lys

Gln

Gin

285

Leu

Arg

Lys

Pro

Thx

385

Gln

Gly

Thr
val
Ser
180

Ala
Cys
Phe
Val
Fhe
270
Pirro
Pro
Val
Thr
Lys
350
Asp

Pro

Ser

Trp

Leu

175

Ser

Ser

Lys

Pro

Thr

255

Ser

Arg

Ile

Asn

Lys

335

Giu

Phe

Ala

Tyr

ABn

i60

Gl

Thr

Ser

PFro

Pro

240

Cys

Trp

Glu

Met

Ser

320

Gly

Gln

Phe

Glu

Phe



385

val Tyr Ser Lys

Thr Phe Thr Cys

Glu Lys Ser Leu

435
<210> 132
<211> 717
=212> DNA
<213 >
<220>
<223>
Chain
=400> 132
atggagacag
gacattgtge
atctoctgea
caacagasac
gggatccecayg
cetgtggagy
acghteggtyg
atcttecoac
aacaactteht
aatggcgtec
agcaccctea
actoacaaga
«230= 133
<21l> 218
<212 PRT
<213
<220>
<223>
Chain

390

405

420

agacaatcct
tgacccaatc
aggccageca
caggacaged
ccaggittag
aggaggatge
ctgyggaccas
catccagtga
acoccaaaga
tgaacagttyg
cgitgaccaa

catcaactte

.

440

Artificial Seguence

getatggygty
tcecagottet
aagtgttgat
acccaaagtc
tggcagtggg
tgcaadctat
g;tggagctg
geagttaaca
cabcaatgte
gactgatcayg
ggacgagtat

acccattgte

Artificial Sequence

{(without signal seguence)

<400> 133

385

410

425

Ser His Ser Pro Gly Lys

ctgoetgetoh
ttggotgigt
tatgatggta
cteatctaty
tectgggacay
tactgtcage
aaacgggcty
totggaggty
aagtggaaga
gacagcaaag
gaacgacata

aagagecttea

64/152

430

gggttccagyg
ctotagggea
atagttatat
ttgeatgeas
acttecacoct
aaagtattga
atgcetgoaco
cotoagtegh
ttgatggcag
acagcaccta
acagctatac

acaggaatga

400

Leu Asn vVal Gln Lys Ser Asn Trp Glu Ala Gly Asn

415

Ser Vval Leu His Glu Gly Leu His hsn His His Thr

Nucleic Acid Seﬁuenca Encoding synthetic Full Length 2F8 Light
Sequence {(2F8 Kappa Variable Region and Constant Region)

[

ctecactggt
gagggccaceo
caactggtac
tctagaatet
caacatcecat
ggatoctoca
aactgtatcc
gtgottettg
tgaacgacaa
cageatgagc
ctgtgaggcc

agtgttag

Protein Sequence Defining synthetic Full Length 2F8 Light
Sequence {2F8 Kappa Variable Region and Constant Region)

60
120
180
2490
300
360
420
480
5S40
600
660

717



Asp

Gln

Ely

Lys

Arg

65

Pro

Glu

Ala

Leu

Pro

145

Asn

TyY

His

Tie

¥le

Arg

Asn

Val

50

Phe

Val

Asp

Asp

Thr

130

Lys

Gly

Ser

Val
210

<210>
<21l>

w21l2>
<213>

Vval

Ser

3B

Leu

Ser

Glu

Pro

Ala

115

Ser

Asp

Val

Met

Ser
185

Lys

i34
1382

DNA
Artificial Seguence

Leu

Thz
20

Tyx

Ile

Gly

Glu

Pro

100

Ala

Gly

Ile

Leu

Sex
180

Tyr

Ser

Thr

Ile

Ile

Tyr

Ser

Glu

85

Thr

Pro

Gly

Asn

Asn

165

sSer

Thr

Phe

Gln

Ser

Asn

val

Gly

70

Asp

Phe

Thxr

Ala

val

150

Ser

Thi

Cys

AsSn

Ser

Cys

Trp

Ala

55

Ser

Ala

Gly

Val

Ser

1358

Lys

Trp

Leu

Glu

Arg
215

Pro

Lys

TvYY

40

Sex

Gly

Ala

Ala

Ser

120

val

Trp

Thr

Thr

Ala

200

Asn

Ala

Aia

25

Gln

Asn

Thr

Thr

Gly

105

Tle

Val

Lys

Asp

Leu

185

Thx

Glu

Ser

10

Ser

Gln

Leu

AsD

Tyr

20

Thr

Phe

Cvs

Ile

Gln

170

Thr

His

Cye

Leu

Gln

Ly's

Glu

Phe
75

Tyr

Lys

Pro

Phe

RSP

155

Asp

Lyse

Lys

65/152

Ala

Ser

Pro

Sex

80

Thi

Cys

Lewu

Pro

Ley

149

Gly

Ser

Asp

Thr

val

Val

Gly

45

Gly

Leu

Gln

Giu

sSer

125

Asn

Ser

Lvs

Glu

Ser
205

Ser

Asp

30

Gl

Tle

Asn

Gln

Leu

110

Sex

Asn

Giu

Asp

Ty

130

Thr

Len
15

Tyr

Pro

Pro

Ile

Ser

85

Lys

Giu

Phe

Arg

Ser

175

Glu

Ser

Gly

Asp

Pro

Ala

His

80

Ile

Gln

Tvr

Gln

160

Thx

Aryg

Pro



<220>
<Z23>

Nucleic acid Sequence Encoding synthetic Full Length 386

Heavy Chain Secquence (3B6é Heavy Chain Variable Region and IgGl
Constant Region)

<400> 134
atggaatggo

gttcagetge
tgroaaggett
ggacagggte
ggaaactica
cagcotcoagoea
ctacgtgaga
aaaacgacac

atggtgacec

aactotggat

tacactctyga
tgraacgtiyg
tgtggttgta
coaaageeea
gacatcagca
cacacagcte
gaacttoceca
agﬁgcagctt
gotccacagyg
ctgacctgea
gggcagcecay
ttegtetaca
tgetcetgtgt
cctggtaaat
<21l0x=
«21ll>

<2125
<213>

135
444
PRT

cttgtatett
agecagteotgy
ctggctatgt
ttgagtggat
agggtaaage
goctaacate
actactttga
ccecatctgt
tgggatgoot
ccetgtocay
geagctcagt
coeagcagge
agecbttgeat
aggatgtgot
aggatgatce
agacgoaacc
Leatgoacea
tecctgoocon
tgtacaécat
tgataacaga
cggagaacta
geaagctcaa
tacatgaggy

ga

tckettecte
ggctgaactyg
attcagtage
tggacagatt
cacactgact
tgaggactct
ctactgggge
ctatcoacty
ggteaaggge
cggtgtgcac
gactgtcccé
cagoagcoaco
atgtacagtc
cacecattact
cgaggtocag
ccgggaggay
ggactggcte
catcgagaaa
toecacctace
ctiotteooct
caagaacact
tétgcagaag

cctgeacaac

Artificial Sequence

ctgteagtaa
gtgaggccty
tactggatga
tatgctggag
geagacaaat
gogotetatt
caaggoacea
goecetggak
Eattteoocetg
accttcocceag
tccagecacct
aaggtyggaca
ccagaagtat.
ctgactccta
ttcagoctggt
cagttcaaca
aatggcaagq
accatoetoes
aaggagcaga
gaagacatta
cageccatca
agceaactggg

caccatactg

66/152

ctgaaggbgt
ggtaectecagt
actgggtgaa
atggtgatag
coctecagtac
tctgtgeate
ctotoacagt
ctgetgooca
agecagtgac
ctgtoctygca
ggoccagoga
agasaattgt
catobgtott
aggtcacgtg
ttgtagatga
geactttoey
agtbcaaatyg
aaaccaaagyg
tggccaagga
ctgtggagtg
tggacacaga
aggocaggaaa

agaagagocet

ceacteoocag
gaagatttoe
geagaggcct
taactacaat
agcectacaty
ccagctoeggy
cteocteagee
aactaactcec
agtgacctgy
gtetgaccte
gacogtcaca
geocagggat

catctteoecce

tgregtggta

tgtggaggtyg
ctoagtoagt
caggghtcaac
cagaccgaag
taaagtcagt
goagtggaat
tggctottac

tactttcace

ctﬁccactct

60
120
180
240
300
360
£20
480.
540
600
650
720
780
840
200
960

1020
1080
1140
1200
1260
1320
1380

1382



<220

. <223> Protein Sequence Defining synthetie Full Length 3Bé Heavy
Chain Sequence {(3B6 Heavy Chain Variable Regiom and TgGl Constant
egion} (without signal seguence)

<400> 135
Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Pro Gly Ser
1 5 10 i5

Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Val Phe Ser Ser Tyr
20 25 30

Trp Met Rsn Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile
35 40 a5

Gly Gln Ile Tyr Pro Gly Asp Gly Asp Ser Asn Tyr Asn Gly Asn Phe
50 55 &80

Lys @ly Lys Ala Thr Leu Thr Ala Asp Lys Ser Sexr Ser Thr Ala Tyr
65 70 75 B8O

Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys
85 S0 a5

Ala Ser Glan Leu Gly Leu Arg Glu Azn Tyr Phe Rsp Tyr Trp Gly Gln
100 105 110

Gly Thr Thr Leu Thr Val Ser Ser Ala Lys Thr Thr Pro Pro Ser Val
115 120 125

Tyr Pro Leu Ala Pro Gly Ser Ala Ala Gln Thr Asn Ser Met Val Thr
i3¢ 133 ls0

Leu Gly Cys Leu Val Lys Gly Tyr Phe Pro Glu Pro Val Thr Val Thr
145 150 155 160

Trp Asn Ser Gly Ser Leu Ser Ser Gly Val His Thr Phe Pro Ala vVal
165 1740 175

Leu Gln Ser Asp Leu Tyr Thyr Leu Ser Ser Ser Val Thr Val Pro Ser
180 185 190

Zer Thr Trp Pro Ser Glu Thr Val Thr Cys Asn Val Ala His Pro Ala
195 200 . 205

Ser Ser Thr Lys Val Asp Lys Lys Ile Val Pro Arg Asp Cys Gly Cys
210 215 220

67/152



Lys

225

Pro

Thr

Serxr

Arg

Ile

305

Asn

Lys

Glu

Phe

Ala

385

Tyr

Gly

His

Pro

Pro

Cys

Trp

Glu

230

Met

Ser

Gly

Gin

Phe

270

Glu

Phe

Asn

Thr

«2310>
<21ll=>
212>

Cys

Lys

val

Phe

275

Glu

His

Ala

Arg

Met

355

Pro

Asn

val

Thr

Glu
435

136
713
DNA

Ile

Pro

val

260

val

Gln

Gln

Ala

Pro

340

Als

Glu

Ty

Tyr

Phe

420

Lys

Cys

Lys

245

Val

Agp

Phe

hsp

FPhe

3285

Lys

Liys

Asp

Lys

sSer

405

Thy

Ber

Thrx

230

Asp

Asp

Asp

Asn

TrDp

310

Pro

Ala

hsp

Tle

ABT)

320

Lys

Cys

Leu

val Pro

Val Leu

Ile Ser

vVal Glu
280

Sger Thr
295

Leu Asn

Ala Pro

Pro Gln

Liys vVal

- 360

Thr VvVal
375

Thr Gln

Leuw Asn

Ser Vval

Sexr His
440

Glu

Thi

Lys

265

val

Phe

Gly

Ile

Val

345

Ser

Glu

Pro

val

Leu

425

Ser

val

Ile

250

Asp

Hisgs

Arg

Lys

Glu
330

Tyr

Leun

Trp

Ile

Gin

4140

His

Pro

sSer

235

Thr

Asp

Thx

Ser

Glu

315

Lys

Thyr

Thr

Gln

Met:

395

Lvs

Glu

Gly

68/152

Sex

Leu

Pro

Ala

val

300

Phe

Thr

Ile

Cys

TIp

380

Asp

Ser

Gly

Lys

Val

Thr

Glua

Gln

285

Ser

Lys

Tie

Pro

Met

365

Asn

Thr

Asn

Leu

Phe
Pro
Val
270
Thr
Glu
Cys
Ber
Pro
350
Tle
Gly
Agp

Trp

Hig
430

Ile

Lys

255

Gln

Gln

Leu

Arg

Lys

335

Thr

Gln

Gly

Glu

415

Asn

Phe

240

Val

Phe

Pro

Pro

val

320

Thx

Liys

AsSD

Pro

Ser

400

Ala

Hisg



<213%
<A20>
<223
Chain

<400> 136
atggacatga

aaatgtgaca
gteacaatca
aaaccaggyga
coatcaaggt
gagaatgaag
ggagggdggga
cocaccatoeca
ttctacooca
gtoccoctgaaca
ctecacgttga
aagacatcaa
«210>
<21LL>

<212
<213 >

137
214
PRT

<220>
<223 >
Chain

ggaccaectge
teaagatgac
cttgcaagge
aatctectaa
tecagtggeag
atatgggaat
ccaagetgga
gtgagoagtt
aagacatcasa
gttggactga
ccaaggacga

cttcaceeat

Artificial Sequence

tcagtttctt
ccaghboteca
gagtcaggac
gaccctgatce
tggatctggg
ttattattgt
aataaagogyg
aacatctgga
tgtcaagtgg
tcagyacage
gtatgaacga

tgtcaagage

Artificial Sequence

{without signal seguence)

<4£00> 137

ggaatcttgt
tottecatgt
attaaaaget
tatcgtgtaa
caagattgtt
ctacagtatyg
getgatgetyg
ggtgoctecag
aagattgatyg
aaagacagca
cataacaget

ttcaacagga

tgetotgygtt
atgeatetet
atttaagety
acagattagt
ctctcaccatl
atgagtitec
cageaactgt
togtgtgett
gcagrtgaacy
cetacageat
atacctgtga

atgagtgtta

Protein Sequence Defining synthetic Full Length
Secuence (3B6 Kappa Variable Region and Constant

Nucleic Acid Sequence Encoding synthetic Full Length 3Bé Light
Sequence (3B6 Xappa Variable Region and Congtant Region)

toecaggtate
aggagagaga
gtteccageag
agatggggte
cagoagectyg
gttcacgttc
atecatottce
cttgaacaac
acaaaatggo
gagcagoacc
ggceacteac

g

3B6 Light
Region)

60

120

180

240

300

360

420

480

540

600

660

711

Asp Ile Lys Met Thr Gln
1 3

Ser Pro Ser Ber Met Tyr Ala

10

Ser Leu Gly

x5

Glu Arg vVal Thr Ile Thr Cys Lys Ala Ser Gin Asp Ile Lys Ser Tyr

20 25 30

Lew Ser Trp Fhe Gln Gin Thr

35

Pro Glyv
40

Lys Ser Pro Lys Leu Ile

Lys
: 45

val
55

Tyvr Arg Val
50

Val Pro Ser Phe

&0

Asn Arg Leu Asp Gly Arg Ser Gly

69/152



Sar Sexr

65

Gly

Glu Asp Met

Thr Phe Gly

val
115

Pro Thr

Ala
130

Gly Ser

Asn vVal

145

Lys

Asn Ser

Trp

Sery Thr Leu

Glu
195

Thr Cys

Phe Asn

210

Arg

l3g
1361
DNA,

<210>
«21l>
o2l
<213

w220
w223
Heawvy
Constant Re

<400> 138
atggctgtec

gtacagctga
tgcactgtet

ggaaagyggte

tectecteatgt

Gly

Gly

Gly

100

Ser

val

Tre

Thr

Thr

i80

Ala

Asn

Gln

Ile

85

Gly

Ile

val

Lys

Asp

165

Len

Thxr

@lu

Asp

70

vy

Thy

Phe

Cys

Ile

150

Gliln

Thr

His

Cys

Ser

Tyr

Lys

Pro

Phe

135

Asp

Asp

Liys

Lys

Artificial Seguence

Ser

cys

Leu

Pro

120

Leuw

Gly

Ser

Asp

Thr
200

Leu

Leu

Glu

105

Ser

Asn

Ser

Lys

Gliu

185

Ber

Thr

Gln

a0

Iie

Ser

Asn.

Glu

Asp

170

Tyr

Thr

Ile
75

Tyr

Lye

Glu

Phe

Arg

155

Ser

Giu

Sexr

Thr

Asp

Axrg

Glin

Tyxr

140

Gln

The

Arg

Pro

Ser

Glu

Ala

Lieu

125

Pro

Asn

Tyr

His

Tle
205

Leu

Phe

hep
110

Thr

Lys

Gly

Ser

Asn

190

Val

gion)

cggtgetget
aggagtcagy
ctgggtttte

tggaatgget

acagactgac

coctatgoctg
acctgygectg
attaaccage

gggagtaata

cateaggaaa

gttgecatttc
gtggcgaoct
tatagtttag

tgggetgyty

gacaactoca

76/152

caagetgtgt
cacagagect
actgggttoeg

gaaacacaas

agagccaagt

Glu Asn

80

Pro

Phe
95 -

Ala Ala

Ser Gly

Asp Ile

Val Leu

160

Met
175

Ser
Ser

Tyr

Lys Serxr

Nucleic Acid Sequence Encoding synthetic Full Length 3D11
Chain Secguence (3D1l Heavy Chain Variable Region and IgGl

cotgrecceay
gtccocatcack
ccagecteoeca
ttataatioy

tttottaaaa

60

120

180

240

300



atgaacagte
tactggggee
tatccactgy
gtcaaggget
ggtgtgcaca
accgteeect
agoagoacea
tgtacagtec
acscattacte
gaggtcecagt
cgggaggage
gactggectca
atcgagaaaa
.ceacctacca
ttcttcococtyg
sagaacactc
gtgcagaaga
crgoacaace
139

437
PRT

=210=>
<21l>
<212
<213>

<220>
<223>
Chain
Region)

<400> 139

tgeaaactga
aagggactct
cecoctggate
atttcoctga
cecttocccage
coagecacotg
aggtggacaa
cagaagtatc
tgactoctaa
tecagetbggtt
agttczacayg
atggcaagga
ccatctocaa
aggagcagat
aagacattac
agoocatcat
gcaaétggga

accatactga

tgacacagaoc
ggtcactgte
tgctgococaa
gocaghbgaca
tgtcoctgcag
goccagogay
gaaaattétg
atctgtcttoe
ggtoacgtgt
tgtagatgat
cactttcoge
gttcaaatge
aaccaaaggce
ggccaaggat
tgtggagtgy
gogacacagat
gagcaggaaatb

tcooactote

Argificial Secguence

atgtactact
toctgoagoca
actaactcca
gtgacctgga
tctgacciot
acegteacct
cccagggatt
atcttcacco
gttgtggtag
gtggaggtgce
tecagteoagtyg
agggtcaaca
agaccgaagy
aaagtcagtc
cagtggaaty
ggctettact
acttbcacct

ctggtaaaty

gtgccagaga
aaacgacaca
tggtgaccch
actectggata
agactctgag
goaacgbege
gbtggttgtaa
caaagoocaa
acatcagcaa
acacageica
aactteccat
gtgeagobtt
ctoracaggt
tgacctgeoat
ggcageooaga
tegtotacayg
getckgbgte

&

gaggtttget
cocatoctgte
gggatgocty
cetgtecage
cagctoagty
coacaoggae
gececttgeata
ggatgtgete
ggatgatooce
gacgeaaced
catgcaccag
ccotgaccoe
gtacaccatt
gataacagac

ggagaactac

-caagoheaat

acatgagggc

Protein Segquence Defining synthetic Full Lengtlh 3pD11 Heavy
Sequence (3DL1 Heavy Chain Variable Region and IgGl Constant
{without signal segquence)

Gln Val Gln Leu Lys Glu Ser Gly Preo Gly Leu Val Ala Pro Ser Glin

1

5

1i0

15

Ser Leu Ser Ile Thr Cys Thr val Ser Gly Phe Ser Leu Thr ger Tyr
25

20

30

Ser Leu Hig Trp Val Arg Gln Pro Pro Gl? Lys Gly Leu Glu Trp Leu

35

490

71/152

45

360
420
480
540
600
660
720
780
840
éoo
' 960
1020
1080
1140
1200
1260
1320

1isl



Gliy

Sexr

65

Live

Arg

Ala

Ala

Tyr

145

Ser

Leu

val

Lys

Pro

225

Lieanr

Ser

Giu

Thr

Val

50

Aryg

Vet

Glu

Ala

Ala

130

Phe

Gly

Ser

Thr

Tle

210

Glu

Tha

Liys

Val

Phe

ile

Leu

Asn

Arg

Livs

135

Gln

Pro

val

Ser

Cys

195

val

Val

Ile

Asp

His

275

Aryg

Trp

Thr

Ser

Phe

100

Thx

Thr

Glu

Hig

Ser

180

Asn

Pro

Ser

Thr

Asp

260

Thr

Ser

Ala

Ile

heu

B5

Ala

Thr

Asri

Pro

Thr

165

val

Val

Ser

Leu

245

Pro

Ala

val

Gly

Ary

70

Glin

Tyxr

Pro

Ser

Val

150

Phe

Thr

Ala

Asp

Yal

230

Thx

Gia

Gln

Ser

Gly

55

Lys

Thr

Trp

Pro

Mat

135

Thxr

Pro

Val

Cys

215

Phe

Pro

Val

Thr

Glu

Asn

Asp

Asp

Gly

Ser

120

val

Val

Ala

Pro

Pro

200

Gly

Ile

Liys

Gin

Gln

280

Leu

Thr

Asn

Asp

Gln

108

Val

Thr

Thr

val

Ser

189

Ala

Cys

Phe

Val

Phe

265

Pro

Pro

Asn

Sexr

Thi

5@

Gly

Tyr

Leu

Trp

Leu

r7a

Ser

Sex

Liyvs

Pro

'i’hr

250

Ser

Arg

ILie

Tyr

Lys

75

Ala

Thr

Pro

Gly

hsn

155

Gln

Thr

Ser

Pr_o

Pro
235

cys

Trp

Glu

Mei

72/152

Asn

60

Ser

Met

Lenu

Leu

Cys

140

Ser

Sar

Trp

Thx

Cys

220

Lys

Val

Phe

Glu-

His

Ser

Gln

Tyr

val

Ala

125

neu

GLy

Asp

Pro

Lys

205

Iie

Pro

Val

Val

Gln

285

Gin

Ser

val

TYl-"-

Thr

11io

Bro

Val

Sex

Len

Sex

i80

Val

Cys

Lys

Val

Asp

270

Phe

Asp

Leu

Phe

Cys

85

Val

Gly

Lys

Leu

Ty

175

Glu

Asp

Thx

Asp

Asp

255

Asp

Asn

Trp

Met

Leun

80

ala

Ser

Ser

Gly

Ser

160

Thr

Thr

Lys

val

val

240

Ile

Val

Ser

Leu



230 295 300
Asn Gly Lys Glu Phe Lys Cyg Arg Val Asn Ser Ala Ala Phe Pro Ala
305 310 315 320
Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys @Gly Arg Pro Lys Ala Pro
325 - 330 335
Gln Val Tyr Thr Ile Pro Pro Pro Lys Glu Gln Met Ala Lys Asp Lys
3490 345 350 .

Val Ser Leu Thr Cys Met Ile Thr Asp Phe Phe Pro Glu Asp Ile Thr

355 360 365
Val Glu Trp Gln Trp Asn Gly Gln Pro Ala Glu Asn Tyr Lys Asn Thr

370 3758 380
Gln Pro Ile Met Agsp Thr Asp Gly Ber Tyr Phe Val Tyr Ser Lys Leu
3B5 390 395 400
Asn Val Gln Lys Ser Asn Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser
405 4310 415
Val Leu His Glu Gly Leu Bis Asn His His Thr Glu Lys Ser Leu Ser
420 425 430

His Sexr Pro Gly Lys

435
<210> 140
«211> 708
212> DNA
<213> Artificial Seguence
<220
<223> MNucleic Acid Sequence Encoding gynthetice Full Length 3011
Light Chain Seguence (3D11 Kappa Variable Region and Constant Region}
<400> 140 . i
atggattittic aagtgcagat ttteagette ctgetaatcea gtygeetocaght cazaatatoc &0
agaggacaaa tCtgtbtctcac ccagtetcecca geaatcatgt ctgcatatcocoe aggggagaag 120
gtcaceatga cctgecaghbge cagetoaagt gtaagttaca tgeactggta ccageoagaay 180
tcaggeacct cooccaaaay atggatbtat gacacabtcca azctggectbc tggagteccet 240
gotogetteca gtggeagtaog ghetgggace tettacteoce teacaateag tagtatggag 300
getgaagatg ctgecactta ttactgecag cagtggagta gtaacccact 360

73/132

cacgttcggt



gctgggaacca
ccatccagty
tacoccaaag
ctgaacagtt
acgttgacca
acatcaacti
«<210>
<211>

<2L2>
<213

141
213
PRT

«220>
<223>
Chain

agctggagot
agecagttaac
acatcaatgt
ggactgatca
aggacgagta

cacocattgt

gasacgggoth
atctggagygt
caagtggaay
ggacagcaaa
tgaacgacat

caagagetta

Artificial Segquence

{without signal sequence)

<400> 141
Gln Ile val
1

Glu Lys Val

His Trp

35

Thx
50

Asp

Gly
65

Ser

Asp Ala Ala

Phe Gly Ala

Thr Val Ser

115

Ala Ser val

130

Tyr

Ser

Gly

Leu Thr

Thue
20

Met
Gln Gln
Leu

Lys

Thr Ser

Gln

Thx

Lys

Ala

Tyx

Ser Pro

Cys Ser

Ser Gly

40

Sear
55

Gly

Ser Leu

70

Thr Tyxr

g5

gly Thr

100

Ile Phe

val Cys

Tyr

Lys

Pro

Phe

Cys Gln

Leu Glu

Pro Ser

120

Leu Asn

135

Ala

Ala

Gln

Asn

gatgekgeac
goctoagteg
attgatggoa
gacagcacct
aacagctata

aacaggaatyg

Ile
10

Met

Ser Ser

25

Thr Ser Pro

Val Pro Ala

Thr Tle Sexr

75

Trp Ser

S0

Leu
105

Lys AXg

Ser Glu Gln

Phe Tyr

741152

caactgtate
tgtgettett
gtgaacgaca
acagecatgag

cetgtgagge

catcttccea
gaacaactte
aaatggogto
cagoacaata

cactoacaay

agtgttayg

Ber Ala

Ser Val

Lys Arg

45

Arg Phe

60

Ser Met

Ser Asn
Ala

Bsp

Thir
125

Leu

Pro
140

Lys

Protein Sequence Defining synthetic Full Length 3D11 Light
Sequence {(3D1l Kappa Variasble Region and Constant Region)

Pro
is

Tyr Gly

Ser Met

30

Tyr

Trp Ile Tyr

Ser Gly Ser

Glu Ala Glu

80

Leu Thr

25

Pro

Ala
LL0

Ala Pro

Ser Gly Gly

Agp Ile aAsn

420

480

540

600

660

708



Val
145

Lys

Ser Trp

Thr Leu

Cys Glu

195

Asn Arg

210

la2
1388
DNA

210>
<21l>
<2125
213>
<220>
<223>
Chain

<400> 122
atgaacttty

gtocagetgy
tgtgeageet
gagaagagge
gacagtgtga
caaatgagea
ggttattacyg
tcagoccaaaa
aactccatag
acctggaact
gacctotaca
gtcacctgea
agggattgtyg
ttcocceecaa
gtaggtagaca

gaggtgcaca

Trp

Thr

Thr

Ala

ASn

Lys Ile

Asp

Gly Ser

150

Gln
165

nsp

Leu Thr

180

Thr His

Glu Cys

ggctoagatt
tggagtotgy
ctggattecac
tggagtyggt
agggtegatt
gtetgaagte
gggactatge
cgacacccece
tgaccectgag
ctggatcoct
actetgagoag
acgtigecoea
gttgtaagece
ageocaagga
tcagoaagga

cagcicagac

Asp

Lys

Lys

Sexr Lys

Asp Glu

Thr Ser
200

artificial Segquence

gattttoott
gggaggctta
ttteagtgac
cgcataqatt
caccatctee
tgaggacaca
tatggactac
atctgtctat
atgoctggte
gtecageggt
ctocagtgact
cocggooagc
ttgeatatgt
tgtgecteaco
tgatccococgayg

gcaacccagyg

Glu Arg Gln Asn Gly Val Leu Asn

155

160

Asp Ser Thr Tyyr Ser Met Ser Ser

170

175

Tyr Glu Arg His Asn Ser Tyr Thy

les

190

Thr Ser Pro Ile Val Lys Ser Phe

gtecttghtt
gtgoagootg
tattacatgt
agtagtggtyg
cgagacaatg
geccatatatt
tggggtcaag
ccactggocec
aagggctatt
gtgcacacet
gtococctoca
agcaccaagyg
acagtcccay
attactctga
gtecagttca

gaggagcagt

T8/152

208

tasaaggtgt
gaggogtocct
cttgggttog
gtggtageoac
ccaagaacac
actgtgtgag
gaacctoagt
ctggatctge
tooctgageco
toccagotgh
gcacctggoe
tggacaagas
aagtatcatc
ct.ecctaaggo
goetggtitge

tocaacagtac

gaagtgtgaa
gaaactctec
ccagacteca
ctactateca
cctgtacétg
acaaggygat
catcgterce
tgocccaaact
agtgacagtyg
cotgeagtct
cagagagace
aattgbtgcce
tgtcttcate
cacgtgtgtt
agatgatgty

tttoegotea

Hucleic Acid Seguence Encoding synthetic Full Length 1D3 Heavy
Seguence (1D3 Heavy Chain Variable Region and IgGl Constant Region)

a0

120

180

240

300

360

420

2480

540

600

660

720

780

840

900

560



goaaggaght

caaatgcagy

gtcagtgaac ttcccatcat geoaccaggac btggcteaatg

gtcaacagtyg cagctitcce tgeccccatec gagaaaacca Lototaasad caaaggcaga

cogaaggote cacaggtgta caccabtoga cotgocazgyg agoagatgge caaggataaa

gteagtotga cctgeatgat aacagacttc ttccctgaag acattactgt ggagtggoag

tygaatggge agocagegoga gaactacaag aacactoage ccatcatgga cacagatgge

tcttactteg totacagcaa goctcaatgbtyg cagaagagea actgggagge aggaaatact

ttoacctget ctgtgttaca tgagggecetg cacaacceace atactgagaa gagcoctotee

cactcetoctyg gtaaatga

«210> 143

<211> 446

<212> PRT

«213> Artificial Sequence

«220>

223> Protein Sequence Defining synthetic Full Length 1D3 Heavy

chain sequence (1D3 Heawvy Chain Variable Region and IgGl Constant

Region) {(without signal sequence) ’

<400> 143

Glu Val @Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5 10 15

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Tyr
20 25 30

Tyr Met Ser Trp Val Arg Gln Thr Pro Glu Lys Arg Leu Glu Trp VvVal

35 40 45
Ala Tyr Ile Ser Ser Gly Gly Gly Ser Thr Tyr Tyr Pro Asp Ser Val
50 55 60

Liys Gly Arg Phe Thr Ile Ser Arg Asp Asn Bla Lys Asn Thr Leu Tyr

65 70 75 80

Leu Gln Met Ser Ser Leu Lys Ser Glu Asp Thr Ala Ile Tyr Tyvr Cys

85 . 20 85 .

Val Arg Gln Gly Asp Gly Tyr Tyr Gly Asp Tyr Ala Met Asp Tyr Txp
100 105 110

Gly Gln Gly Thr Ser val Ile val Ser Ser Ala Lys Thr Thr Pro Pro

11is 120 125

76/152

1020

1080

1140

1200

1260

1320

1380

1388



Ser

Val

145

Val

Ala

P;o

Pro

Gly

225

Ile

Lys

Gln

Gin

Leu

305

Arg

Lys

Pro

Val

130

Thy

Thr

Val

Sex

Ala
210

cys

Fhe

Val

Fhe

BPro

220

Pro

Val

Thr

Liys

Leu

Trp

Leu

Ser

185

Ser

Lys

Pro

Thy

Ser

275

Arg

Ile

Asn

Lys

Glu
355

Pxo

Gly

Asn

Gln

180

Thr

Ser

Pro

Pro

Cysg

260

Trp

Glu

Met

Ser

Gly
340

Gln

Leu

cys

Ber

165

Ser

Trp

Thr

Cys

Lys

245

Val

FPhe

Glu

Hig

Ala

Leu

150

Gly

Asp

Pro

Lys

Ile

230

Pro

Val

val

Gln

Gln

. 310

Ala
325

Arg

Met

Ala

Pro

Ala

Pro

135

Val

Sern

Leu

Ser

Val

215

Cys

Lys

Val

Asp

Phe

285

Phe

Lys

Lys

Gly

Lvs

Leu

TyT

Glu

200

Asp

Thr

Asp

Agp

Asp

280

Asn

Trp

Pro

Ala

Asp
360

Sexr

Gly

Sexr

Thi

185

Thx

Lys

Val

Val

Ile

285

Val

Sexr

Leu

Ala

Pro

345

Lys

Ala

Tyx

Ser

170

Leu

vVal

Livs

2ro

Leu

250

Sex

Glu

Thr

Asn

Pro

330

Gln

val

Ala

Phe

is5

Gly

Ser

Thr

Ile

Giu

235

Thr

Lys

val

Phe

Gily

315

Ile

val

Ser

7182

Gln
140

Pro

Val

Ser

Cvs

val

220

Val

Ilie

aAsp

His

Arg

300

Lys

Glu

Tyr

Leu

Th

Glu

His

Ser

Asn

208

Pro

Ser

Thr

Asp

Thx

285

Ser

Glu

Lys

Thy

Thr
365

Asn

Pro

Thr

Val

150

Val

Arg

Sex

Leu

Pro

270

Ala

Val

Phe

Thx

Ile

350

Cys

Ser

vVal

Fhe

175

Thr

Ala

hsp

Val

Thr

2556

Gy

GLn

Ser

Lys

Ile

335

Pro

Mat

Met

Thr

160

PO

val

His

Cys

Phe

240

Pro

val

Thr

Glu

Cys

320

Ser

Pro

Ile



Thy Agp Phe Phe Pro Glu Asp Ile Thr Val Glu Trp Gln Trp aAsn Gly
370 375 3BC
Gln Pro Ala Glu Asn Tyr Lys Asn Thr Gln Pro Ile Met Asp Thr Asp
385 380 385 400
Gly Ser Tyr Phe Val Tyr Ser Lys Leu Asn Val Gln Lys Ser Asn Trp
405 410 415
Glu Ala Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu Gly Leu His
420 425 430
Zsn His His Thr ¢Glu Lys Ser Leu Ser His Ser Pro Gly Lys
435 444 445
<210> 144
«<211l» 705
<212> DNA
<213> Artificial Sequence
<220>
<Z23» Nucleic Acid Ssgquence Erncoding synthetic Full Length 1D3
Light Chain Secquence {(1D3 Kappa Variable Region and Constant Region)
«400> 144
atgagtgtyge ceactoaggt cetggggttyg ctgetgetgt ggettacaga tgtcagatgt &0
gacatccaga tgactcaghce tecagecteo ctatctgtat ctgtgggaga aactgtoacc 120
atecacatgbte gaacaagbga gaatatttac agtaatttag cgtggtatca gecagaaacag 180
ggaaaabtcte cteagetoct aatetatget geaascaaact tagcagatgg tgrtgoccatca 240
aggttcagtyg geagtggate aggcacacag ttttccectea ggatcaacag ccetgeagtet 300
gaagattttg ggaggtatta ctgtcaacat ttttggggga ctcogtacac gttecggaggg 360
gggaccaaat tggaaataaa acgggetgat getgeacceaa ctgtatcecat cttcococacca 420
tecagtgage agttaacatce tggaggtgee tcagtoegtgt gettotigaa caactiotac 480
ceceaaagaca tcaatgteaa gtggaagatt gatggeagtyg aacgacaaaa tggegtoctyg 540
aacagttgga ctgatcagga cagcaaagae ageacctaca geatgageayg caccocheacg 00 .
ttgaccaagy acgagtatga acgacataac agcetatacot gtgaggecac tcacaagaca 660
tecaacttcac cecattgtcaa gagcocttcaac aggaatgagt.gttag 705
<210> 145
<21l> 2%1s
<212 PRT
<213» Artificial Segquence

78/152



<220

<223» Protein Sequence Defining synthetic Full Length 103 Light
Chain Sequence {(1D3 Kappa Variable Reglon and Constant Region)
(without signal seguence)

<400> 145
Asp Ile Gln Met Thr Gln Ser Pro Ala Ser Leu Ser Val Ser Val Gly

1 : s 10 15

Glu Thr val Thxy Ile Thr Cys Arg Thr Ser Glu Asn Ile Tyr Ser Asn
20 25 30

Leu Ala Try Tyr Gln Gln Lysg Gln Gly Lys Sexr Pro Gln Leu Leu Ile
35 40 45

Tyr Ala Ala Thy Asn Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly
50 55 &0

Ser Gly Ser Gly Thr Gln FPhe Ser Lew Arg Tle Asn Ser Leu Gln Ser
&5 70 75 80

Glu Rsp Phe Gly Arg Tyr Tyr Cys Gln His Phe Trp Gly Thr Pre Tyr
B85 a0 a5

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg Ala Asp Ala Ala
100 ios 110

Pro Thr val Ser Ile Phe Pro Pro Ser Ser Glu Gln Leu Thr Ser Gly
115 120 i28

Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe Tyr Pro Lys Asp ILle
1390 135 140

Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Axg Gln Asn Gly Val Leu
145 150 155 ls@

_Asn Sex Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr Tyr‘Ser Met Ser
165 170 175

Ser Thr Leu Thr Leu Thy Lys Asp Glu Tyr Glu Arg His Asn Ser Tyr
iB80 185 130

Thr Cys Glu ala Thr His Lys Thr Ser Thr Ser Pro Ile Val Lys Ser
195 200 205

Fhe Asn Arg Asn Glu Cys
210

79/152



«<210> 146

<211i> 1328

«2312> DHNA

<213= Artificial Secuence
<220

<223>

Heavy

Constant Region)

<400> 1486
atgaactttg

gtgcagcigyg
tgtgoggeoect
gagaagaggce
gacagtgtga
caaatgagca
ggttactacyg
tcagdcaaaa
aactecatygg
accbggaact
gacctetaca
gtcacctgea
agggattgtg
ttoccoocaa
gtggtagaca
gaggtgeaca
gtecagtgaac
gtcaacagtyg
ccgaaggetc
gteagtotga
tggaatggge
tettactteg
ttcacctget

cactctoctyg

ggctecagatt
tggagtetgyg
ctggattcac
tggagtgggt
agggtogatt
ghotgaagte
gggactatge
cgacaceecc
tgaccotggy
ctggatcceh
¢tetgagoayg
acgttgeeca
gttgtaagce
ageccaagga
tcagcaagga
cagcoctoagac
ttceccateat
cagetttoce
cacaggtota
cotgeatgat
agccagcgga
tectacagcaa
ctgtgttaca

gtaaatga

gatttteoctt
gggaggetta
tttcagtasac
cogeatatato
caccatctct
tgaggacaca
tatggactac
atctgtetat
atgeoctagte
gtccageggth
cteagtgact
coaggecage
ttgcatatgt
tgtgctocace
tgatccoegag
gcaaccocgyg
geaccaggac
tgeccecate
caccatteoes
aacagactte
gaactacaag
getroaatgtyg

cgagagecty

gtecttgttt
gtgeoagtotyg
tatttcatgt
agtagtggtyg
agagacaatyg
goecatghtatt
tggggtcaay
ccactggece
aagggctatt
grtgcacaccht
gtococteca
ageacoaagy
acagtcccag
attactctga
gtccagttca
gaggagcagt
tggcteaaty
gagaaaacca
cctoocaagyg
ttecctgaag
aacacteago
cagaagagca

cacaacgace
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taaaaggtgt
gagggtcoct
cttgggticg
gtggtageac
ccaagaacac
actgtgtaay
gaacetecage
ctggatetge
toootgagos
toocoagetgt
goacctggee
bggacaacgaa
aagtatcate
ctoctaaggt
gctggthttgt
tcaacageac
gcaaggagtt
totoecasaac
agcagatgge
acattactgt
ceateatgga
actgggagge

atattgagaa

Nucleic Acid Seguence Encoding synthetic Full Length 1F3
Chain Segquence (1F3 Heavy Chain Variable Region and IgGl

gaagtygtgag
gaaactctee
cecagactooa
ctactateca
cctgtacetg
acaaggggat
cacogtetcoo
tgeecaaact
agtgacagty
cetgoagtet
cagegagace
aattgtgece
tgtettcato
cacgbgtgtt
agatgatgtyg
ttteocgetea
caaatgeagy
caaaggcaga
caaggataaa
ggagtggcag
cacagatgga
aggaaatact

gagectetce

60

120

130

240

300

360

420

£80

540

600

860

720

780

B40

9090

860

1020

1080

1140

1200

1260

1320

1380

1398



<210> 147
<21l> 446
<212> PRT
<213> Artificial Sequence

220>

<223> Protein Sequence befining synthetic Full Length 1F3 Heavy

Chain Sequence (1F3 Heavy Chain Variable Region and IgGl Constant Region)
(without signal sequence)

<400=> 147

Giu Val ¢ln Leu val Glu Ser Gly Gly Gly Leu Val Gln Ser Gly Gly
1 5 10 15

Ser Leu Lys Leu Ser Cys Ala Ala Sexr Gly Phe Thr Phe Ser Asn Tyx
20 25 30

Phe Met Ser Trp Val Arg Gln Thr Pro Glu Lys Ary Leu Glu Trp Val
35 4c , 45

Ala Tyr Ile Ser Ser Gly Gly Gly Sexr Thy Tyr Tyr Pro Asp Ser Val
50 5% 60

Lys Gly Axrg Phe Thr Ile Ser Arg Agp Asn Ala Lys Asn Thr Leu Tyr
&5 70 5 80

Leu Gln Met Ser Ser Leu Lys Ser Glu Asp Thr Ala Met Tyr Tyr Cys
85 80 95

Val Arg Gln Gly Asp Gly Tyr Tyr Gly Asp Tyr Ala Met Asp Tyr Trp
160 105 116

Gly Gln ¢ly Thr Ser val Thr Vval Ser Ser Ala Lys Thr Thr Pro Pro
i1s 120 125

Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala Ala @Gln Thr Asn Ser Met
130 135 140

val Thr Leu Gly Cys Leu Val Lys Gly Tyr Phe Pro Glu Pro Val Thr
145 150 155 160

Val Thr Trp Asn Ser Gly Ser Leu Ser Ser Gly val His Thr rhe Pro
165 170 175

Ala Val Leu &lp Ser Asp Leuw Tyr Thy Leu Ser Ser Ser Val Thr Val
180 i85 180
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Pro

Pro

Gly

228

Ile

Liys

Gln

Gin

Leu

305

Ary

ye

Pro

Thr

Glno

385

Gly

Glu

Ser

Ala

210

Cys

Phe

val

Phe

Pro

250

Pro

Val

Thr

Lys

Asp

370

Pro

Ser

Ala

Ser
igk
Ser
Lys
Pro
Th
Sexr
275
Ile
Asn
Lys
Glu
355
Phe
Ala

TYT

cly

Thr

Ser

Pro

Pro

Cys

260

Trp

Glu

Met

Ser

Gly

340

Gln

Phe

Glu

FPhe

Asn
420

Trp

Thr

Cys

Tys

245

Val

the

Glu

His

Ala

325

Arg

Met

Pro

Asn

Val

405

Thy

Pro

Lys

Tle

230

Pro

Val

val

Gln

Gln

310

Alza

Pro

Ala

Glu

Tyr
320

Tvr

Phe

Ser

val
215

Cys

Lys

Val

Asp

Phe

285

Asp

Phe

Lys

Lys

Asp

375

Lys

Ser

Thr

Glu
200
Asp
Thy
Asp
Agp
Asp
280

Agn

Trp

Pro

Ala

Asp

360

Iie

Asn

Ly.s

Cys

Thy

Liys

Val

val

Ile

265

val

Ser

Leu

Ala

Pro

345

Lys

Thr

Thr

Leu

Ser
425

Val

Liys

Pro

Leu

250

Ser

Glu

Thr

AsSn

Pro

330

Gln

val

val

Gln

Asn

410

val

Thir
Ile
Glu
235
Thr
Lys
Val
Phe
GLly
215
Ile
val
Ser
Glu
Pro
385

val

Leuw

82/152

cys

Val
220

Val

Ile

AsD

His

Arg

300

Lys

Giu

Tyr

Leu

Trp

3890

ITle

Gln

Asn

2085

Pro

Ser

Thr

Asp

Th

285

Ser

Glu

Lys

Thy

Thr
365

Gln.

Met

Lys

Glu

Val

Arg

Ser

Leu

Pro

270

Ala

Val

Phe

Thr

Ile

350

Cys

Trp

Asp

Serxr

Gly
430

Ala

Asp

Val

Thr

255

Glu

Gln

Ser

Lys

Tle

335

Pro

Met

Asn

Thr

Asni

418

Ley

Hig

Cys

Phe

240

Pro

Val

Thr

Glu

Cys

320

Sex

Pro

Ile

Gly

Asp

400

Trp

His



Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys

435
<210> 148
«211l> 705
<212> DNA
«<213>
«220>
<223>
Chain
<400> 148
atgagtgtge
gacatcocaga
atcacatgtc
ggaaaatcte
aggttcagtg
gaagattttyg
gggaccagac
tocagtygage
cecaaagaca
aacagtigga
tigaccaagy
tecaacttcac
<210> 149
<21l> 214
<212» PRT
<213
<220
«223>
Chain

cecactecaggt
tgacteagtc
gagcaagtga
ctocagctaot
gecagtggatco
ggagttatta
tggaaattaa
agttaacatc
tecaatgtcaa
ctgatcagga
acgagtatga

cecattgteaa

440

Artificial Beguence

cotggggtty

tecagectee
gaatatttac
ggtctatgat
aggcacacayg
ctgtecaacat
acggygctgat
tggaggtgce
gtggaagatt
cagcaaégac
acgacataac

gagctteoaac

Artificial Seguence

(without signal seguence)

<400> 149

ctgetgetgt
ctatctgtat
agtaatttag
geaacacact
tttteooctea
tttbggggta
gcotgecaccaa
tecagtegtygt
gatggcagty
ageacctaca
agctatacct

aggaatgagt

445

ggettacaga
ctgtgggaga
catggtatca
taccagatgyg
agatcaacag
ctecgtacac
ctgrtatccat
gattettgaa
aacgacaaaa
gcatgageay
gtgaggccac

gttag

Nucleic Acid Sequence Encoding synthetic Full Length 1F3 Light
Sequehce (1¥3 Kappa Variable Region and Constant Region)

tgocagatgth
aactgtcacc
goagaaacag
tgtgcecatea
cotgcagtel
gtttggagyy
ctreccacoa
caacttotac
tggegbacty
cacccteacy

tcacaagaca

Protein Segquence Defining synthetic Full Length 1¥F3 Light
Sequence (1F3 Kappa Variable Region and Constant Region)

Asp Ile Gln Met Thr Gln Ser Pro Ala Ser Leu Ser Val Ser Val Gly

1

5

10

15

Giu Thr val Thr Ile Thr Cys BArg Ala Ser Glu Asn Ile Tyr Ser Asn

20

Z5

30

Leu Ala Trp Tyr Gln Gln Liys Gln Gly Lys Ser Pro Gln Leu Leuw Val

35

40

83/152

45

60

120

1BO

240

300

360

420

480

540

800

660

7085



Tyr Asp Ala Thr His Leu Pro Asp Gly Val Pro Ser Arg Phe Sexr Gly
50 55 60

Ser Gly Ser Gly Thr Gln Phe Ser Leu Lys Tle Asn Ser Leu Gln Ser
65 ' 70 75 8o

Glu Asp Phe Gly Ser Tyr Tvr Cys Glu His Phe Trp Gly Thr Pro Tyr
85 80 85

Thy Phe @Gly Gly Gly Thr Arg Leu Glu Ile Lys Arg Ala Asp Ala Ala
100 105 1i0

Pro Thr val sSexr Ile Phe Pro Pro Ser Ser Glu Gln Leu Thr Ser Gly
115 120 125

Gly Ala Ser val Vval Cys Phe Leu Asn Asn Phe Tyr Pro Lys dsp Ile
130 135 140

Asn vVal Lys Trp Lys Ile Asp Gly Ser Glu Arg Gln Asn Gly Val Leu
145 150 155 160

Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr Tyr Ser Met Ser
165 170 175

Ser Thr Leuw Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser Tyy
180 185 190

Thy Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro Ile Val Lys Ser
195 200 205

Phe Asn Arg Asn Glu Cys
' 21.0

<210> 150

<21%i> 13928

«212> [DNA

«213> Artificial Bequence

<220>

223> Nucleic Acid Sequence Encoding synthetic Full Length 3a12
Heavy Chain Sequence (3312 Heavy Chain Variable Region and IgGi .
Constant Region)

<400» 1590 :
atgaactttg ggcteagatt gattitcoett gteocttgitt taaasaggtgt gaagtgtgaa 50
gtgcagebtgg tggagtotgy gggaggctta gtgeagoctyg gagggtococt gaaaatcteo 120

84/152



tgtgecagoet
gagaagaggc
gacagbtgtga
caaatgaaca
ggttactatg
tcagccaaaa
aactccatgg
acctggaact
gacctctaca
gtcacctgoa
agggattgtg
ttoceccececaa
gbggtagaca
gaggbgeaca
gteagtgaac
gtecaacagtyg
cegaaggeta
gteagtetga
tggaatgggc
tottacttog
ttcacctget
cactcrecty
<210>
<21ll>

212>
«213>

151
446
BRT

<220
<223>
Chain

ctggatttac
tggagtgggt
agggtcocgatt
gtotgaagto
gggactatge
cgacaccoee
Cgacootggyg
ctggatccact
ctotgageay
acgttgecca
gttgtaagee
agocccaagga
tocageaagga
cagctcagac
ttcocatcat
cagetttooe
cacaggtgta
cotgratgat
agccoagogga
tctacagcaa
ctgbtgttaca

gtaaatga

tttcagtaac
cgcatacatt
caccatctoo
tgaggacaca
tatggactac
atetgtetat
atgoctggtc
gtecageggt
ctcagtgact
ccoggocage
ttgeatatgt
tgtgeteaco
tgatoecgay
gcaaccocgy
goaccaggad
tgococcceate
cacocatitcea
aacagacttc
gaactacaay
gctoratgty

tgagggeoty

Artificial Sequence

{without signal seguence)

«<400> 151

tattbecatgt
agtagtggtyg
agagacaatyg
gccatgtatt
tggggtoeaay
ccactggeoco
aagaggoetatt
gtgcacacct
gt.ccocctoca
agcaccaagg
acagtoecag
attactctga
gtecagttbaa
gaggagcagt
tggctcaaty
gagaaaacca
cctoccaagy
ttcectgaag
aacactcagco
cagaagagea

cagaaccacce

cttgggticy
gtggtagcac
ccaagaacac
actgtgtaay
gaacctcagt
ctggatetge
tocectgageo
teccagetgt
goacctggoe
tggacaagaa
asgtatcate
ctoctaaggh
gctggtttgt
toaacagoad
gcaaggagtt
tetooaanac
agcagatgge
acabtactgt
ccabtcatgga

actgggagge

atactgagaa

ccagactcoa
ctactateea
cotgtacctg
acaaggagat
caccgtcetce
tgcoccaaact
agtgacagtg
cotgeagtet
cagocgagace
aatibgtgccc
tgtottoate
cacgtgtgtt
agatgatgtyg
tttoecgectea
caaatgcoagg
caaaggoaga
caaggataaa
ggagtggeag
cacagatgge
aggaaatact

gagechateo

Proteiln Sequence Defining synthetic Full Length 33212 Heavy
Sequence {3A12 Heavy Chain Variable Region and IgGl Constant Region)

Glu Val Gln Leu Val dlu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

2

5

10

85/152

15

i80
240
300
3680
420
480
540
éOG
660
720
780
840
5C0

260

1020 .

1080

1Lr40

1200

1260

1320

1380

1328



Sexr

Phe

Ala

Lys

&5

Leu

val

Gly

Ser

val

145

wal

Ala

Pro

Pro

Gly

225

Ile

Lys

Leu

Met

Tyx

50

Gly

Gln

Arg

Gln

Val

130

Thx

Thr

val

Sexr

Ala
210

Cys

Phe

Val

Lys

Sexr

35

Tle

Arg

Gln

Gly
115

Ty

Letx

Txp

Leu

Ser

Ls5

Ser

Lys

Pro

Thr

Ile
20

Trp

Ser

Phe

Asn

Gly

100

Thr

Pro

Gly

Asn

Gln

180

Thi

Ser

Pro

Pro

Cys

Ser

val

Ser

Thr

Ser

85

Asp

Ser

Leu

Cys

Ser

165

Ser

Trp

Thr

Cys

Lys
245

val®

Cys

Gly

Ile

10

Leu

Gly

val

Ala

Leu

150

Gly

Asp

Pro

Lys

Ile

230

Pro

vVal

ala

Gln

Gly

55

Sexr

Lys

Tyr

Thr

Proc

135

val

Ser

Len

Ser

val
215

Cye

Lys

val

Ala

Thxy

40

Gly

Arg

ser

TYE

val

120

Gly

Lys

Leu

Tyr

Glu

200

AsSp

Thr

Asp

Asp

Ser

25

Pro

Sexr

Asp

Glu

Gly

i05

Sex

Ser

Gly

Sex

Thy

185

Th

Lys

Val

Val

Iie

Gly

Glu

Thr

Asn

Asp

80

Asp

Ser

hlas

Tyx

Sar

170

Leu

val

Lys

Pro

Leu

250

Bexr

Phe

Liys

Tyr

Ala

75

Thr

Tyr

Ala

Ala

Phe

155

Gly

Ser

Thr

Ile

Glu

235

Thr

Lys

86/152

Thi

Arey

Ty

60

Lys

Ala

Ala

Lys

Gin

140

Pro

val

Ser

cys

Vail

220

Val

ITle

Asp

Phe

Leau

45

Pro

Asn

Met

Met

Thr

125

Thr

Glu

Ser

Asn

Ser

30

Glu

RASpD

Thr

Tyr

ABP

110

Thr

Asn

Pro

Thr

Val

180

Val

205

pro

Sex

Tha

Asp

Arg

Ser

Leu

Fro

Asn

Irp

Sexr

Leu

Ty

95

Tyr

Pro

Ser

Val

Phe

175

Thr

Ala

Asp

val

Thr

255

Gla

Tyr

Val

Val

Tyr

BO

Cys

Trp

Pro

Met

Thr
180

Pro

Val

Cys

Phe
240

Pro

val



260 265 270

Gln Phe Ser Trp Fhe Val Asp Asp Val Glu Val His Thr Ala Gln Thr
275 280 285

Gln Pro Arg Glu Glu Gln Phe Asn Ser Thy Phe Arg Ser Val Serx Glu
290 288 200 :

Leu Pro Ile Met His Gln Asp Trp Leu Asn Gly Liys Glu Phe Livs Cys
305 310 313 320

Arg Val Asn Ser Ala Ala Phe Pro Ala Pro Ile Glu Lys Thr Ile Ser
325 330 335

Lys Thr Lys Gly drg Pro Lys Ala Pro Gla Val Tyx Thr Ile Pro Pro
340 345 350

FPro Lys Glu Gln Met Ala ILws Asp Lys Val Ser Leu Thr Cys Met Ile
355 360 365

Thr Asp Phe rPhe Pro Glu Agp Ile Thy Val Glu Trp Gln Trp Asn Gly
370 375 380

Gln Pro Ala Glu Asn Tyr Lys Asn Thr Gln Pro Ile Met Asp Thr Asp
38% 390 385 440

Gly Ser Tyr Phe Val Tyr Ser Lys Leu Asn Val Gln Lys Ser Asn Trp
‘ 405 410 415

Glu Ala Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu Gly Leu His
420 425 430

Asn Hiz Hig Thr Glu Lys Ser Leu. Ser His Ser Pro Gly Lys
4358 440 445

<210> 152
«211> 705
<212> DNA
<213 Artificial Sequence

<220
«223> Nucleic Acid Sequence Encoding synthetic Full Length 3212 Light
Chain Seguence (3A12 Kappa Variable Region and Constant Region)

<400> 152
atgagtgtge ccactcaggt cctggggttg ctgotgetgt ggettacaga tgccagatgt 80
gacatcecaga tgactcagtc geocagectcae ctatebgtat ctgbtgyggaga aactgtcaco: 120

87/152



atcacatgta
ggaaaatctc
agattcagtg
gaagattttyg
gggaccaaac
teoccagtgage
cocasagaca
aacagttgga
ttgacgaagy
toesacttcac
<210>
«211>

212>
<213>

153
214
PRT

<220>
<223
Chain

gageaagtga
ctecagectoct
gcagtggatc
ggagttatta
tagaaataaa
agttaacateg
tcaztgtcaa
chtgatocagoa
acgagtatga

ceattgtcaa

gaatatttac
ggtecatyget
aggeacacag
ctgtcaacat
acgggetgat
tggaggrgee
gtggaagatt
cagcaaagac
acgacataac

gagcttcaae

Artificial Bequence

(without signal segquence)

<400> 153
Asp Ile Gln
el

Glu Thr val

Leu Ala

35

Ala
50

His Ala

Ser Ser

E5

Gly

Glu Asp Fhe

Thr Phe Gly

Metr Thr

Thr Ile

20

Tyr Gln

Thr Lys
Thx

Gly

Sex
85

Gly

Gly
100

Gly

Gln

Thr

Gln

Leu

Gln
70

Tyr

Thr

Sexr Pro

Cys Arg

Ala

Ala

attaatttag
gcaacaaagt
tatteoectea
tettggggta
goctgeaccaa
tcagtcegtgt
gatggeagty
ageacctaca
agetataget

aggaatgagt

sexr
190

Lew

Ser Glu

25

Gin
40

Lys

Ala
55

Asp
Tyr Ser
Tyr

Cys

Lys Leu

Gly

Gly

Leu

Gln

Giu

Lys Ser

val

Pro

Ile
75

Lys

His Phe

80

Ile Lys

108

B8/152

catgytatcoa
tagecagatygy
agatcaacag
cteoocgtacac
ctgtatacac
gottettgaa
aacgacasaa
geatgagcag
gtgaggocac

gttag

Sexr Val

Astn Ile

30

Gln
45

Pro

Ser
80

Arg

Agn Ser

Tep Gly

Arg Ala

110

Ser

Tyr

Lieu

Phe

Leu

Thr

Asp

geagaaacaqg
tgtgocatea
cctgeagtet
gttcggaggg
ctteccacea
caacttotac
tggcgtoctyg
cacectcacyg

teacaagaca

Protein Sequence Defining synthetic Full Length 3A12Z Light
Sequence (3A12 Kappa Variable Region and Constant Region)

val
1s

Gly

Ile Asn

Leu Val

Ser Gly

Gin Ser

80O

Pro
85

TYyTL

Ala Ala

180

240

360

360

420

480

540

600

&G0

705



Vval
115

Pro Tho

Gly Ala

130

Aszn Val

145

Asn Ser

Ser Thr

Thr Cys

las

Phe Aszn

2190

154
1404
DA

<210>
<2311>
w21l2>
<213>

220>
<223>

ser
Lys
Tep
Lieu
Glu

hreg

Ser Yle

Val

val

Tyrp Lys

Phe

Cys

Ila

Pro
120

Pro

Phe
135

Leu

hsp Gly

150

Asp
165

Thx

Thr
180

Leu

Ala

Thr

Asn Glu

Gln

Thr

His

Asp Ser

Lys

Asp

Thr
200

Lys

Cys

Artificial Seguernce

Ser

Asn

Sex

Lys

Glu

185

Ser

Ser Glu

Agn FPhe

Glu Arg

1EB

Asp Ser

170

Tyr Glu

Thr Sexr

Gln

Gln Leu Thr

125

Bro

Ty
240

Lys

Asn Gly

Thr Tyr

Arg His

180

Tle
205

Pro Val

Ser

Asn

Ser Gly

Asp Ile

val Leu

160

Mat
178

Ser
Sex

Ty

Lys Ser

Mucleic Acid Sequence Encoding synthetic Full Length Chimeric

288 Heavy Chain {Mouse Variable Region and Human IgGlL Constant Region)
{allotype Glm(17,1))}

<400 154
atgggatgga

gtccaactge
tgecaaggott
ggacaagygec
gagaagttca
casctcagea
ggtagocatct
aagggcooat
gooctggget
ggogcectga

toecctcagea

getatatealt
agragectygy
ctyggotacac
ttgagtggat
agagcaaggc
goctgacace
ttgactactg
cggtettcao
gectggtcaa
ccageggego

gegtggtgac

cctotttttg
ggctgaactyg
cttcaccace
tyggagagatt
cacactgact
tgaggacton
gggccaagygo
cotggoacas
ggactacttba
gcatacotte

cgtgocctoe

gtagcaacay
gtgaagcety
tactggatge
aatcetagea
gtagacaaat
geggtctatt
accactoetoa
tootccaaga
coegaaceygy
ceggetgteo

agecagetioy
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ctacagatgt
ggacttcagt
actgggtgaa
acggtcatac
cctecageac
actgtgcaag
caghotecte
geacetetygyg
tgacggtgte
tacagtocte

goacocagac

ceactoccayg
gaagctgtcoe
teagaggoet
taactacaat
agecctacatg
aaactatgtt
agocbecace
gggcacageyg
gtggaactca
aggactctac

ctacatetge

&0

120

180

240

300

360

420

280

540

600

660



aacgtgaatc

gacaaaactec
ttectettee
tgegtggtygg
ggcgtggagg
cgtgtggtéa
tgcaaggtet
gggeagooec
aaccaggtca
tgggagagea
gacggeteet
aacgtettet
cbhatocotgh
<210>
<2LLk>

<212>
<213>

1558
448
PRT

<220>
<223 >

acaagcooayg

acacatgece
ccoccaaaace
tggacgtgag
tgocataatge
gogheocteac
ccaacaaagce
gagaaccaca
gootgacotg
atgogcagoe
tottoctcta
catgcteogt

ctecgggtaa

signal sequence)

<400» 1585

Gln Val Gln

1

Ser Val

Trp Met

35

Glua
50

GLy

Lys Ser

85

Met Gln

Lys

His

Ile

Lys

Leu

Leu Gln

Leu Ser

20

Trp Val

Asn Pro

Ala

Thr

Ser Bex

Gln

Cys

Asn

Thr

Leu

70

Leu

caacaccaag

accgtgccca
caaggacaca
ccacgaagac
caagacaaaq
cgtococtgeac
ccteccageo
ggtgtacacc
cctggtcaaa
ggagaacaac
cageaagete
gatgcaégag

atga

Artificial Seguence

Pro Gly

Invg Ala

Gln Arg

40

Asn
55

Gly
Thr

val

Thy Ser

Ala

Ber

Agp

Glu

gtggacaaga

geacctgaac
cteatgatect
cctygaggica
ccgegggagy
caggactgge
cceategaga
ctgecoceat
égcttctatc
tacaagacca
acegtggaca

getetgoacs

Glu
10

Leuw

Gly Tvr

25

Pro Gly Gln

Thy

Asn

Sex
75

Lys

Asp Sex

90/152

aagtigagea

rectgggagy

cocoggaceca
agticaactg
agQagtacaa
tgaatgocas
aaaccatcete
cccgggatga
ceoagogacat
cgectooogh
agagcaggtyg

accaciacac

(@1m{17,1) allotype)

Vval Lys

Thy Phe

30

Gly Leu

45

Tyxr
60

AsI)

Ser

Ser

Bla val

Pro

Tha

Glu

Glu

Thx

Tyx

caaatcottgt

accgteagtco
tgaggtcaca
gtacgtggac
cagcacgtac
ggagtacaag
caaagocaaa
getgaccaag
cgococgtggag
gctggactec
geagcagygdg

gocagaagageo

Protein Seguence Defining synthetic Full Length Chimeric
288 Heavy Chain (Chimeric 2B8 IgGl

{(without

Gly Thr
i5

Thr Tyr

Trp Ile

Lys Phe

Ala Tyx

80

Tyr Qys

720

780

840

200

880

1020

10890

1140

1200

1260

L3206

i380

1404



Ala

Thy

Leu

Cys

145

Ser

Ser

Ser

Asn

His

245

Val

Thyr

Glu

Lys

Ser

a0k

Lys

Arg
Leu
Ala
130
Leu
Gly
Sex
Leu
Thx
210

Thr

Phe

Pro
Val
Thz
290

Val

Cys

Asn

Thxr

115

Pro

val

Ala

Gly

cly

19%

Lys

Cys

Len

Glu

Lysz

275

Lys

Leu

Lys

Tye

100

Val

Ser

Lys

Lew

Leu

180

Thr

Val

Pro

Phe

Val

2690

FPhe

Pxro

Thr

val

85

val

Sexr

Ser

Asp

Thr
165

Tyr

Gln

Aup

Pro

Pro
245

Thr

Asn

Arg

Val

Ser

Gly
Ser
Lys
VY
150
Ser
Ser
Thr
Lys
Cys
230
Pro
Cys
Trp
Glu
Leu

310

Asn

Ser

Ala

Ser

135

Phe

Gly

Leu

Lys
215

Pro

Lys

Val

Tyr

Glu
295

Lys

Ile

Ser

120

Thr

Pro

vVal

Ser

Ile

z200

val

Ala

PXro

val

Val

2840

Gln

Gln

aAla

Phe

105

Th

Ser

Glu

His

Ber

185

Cys

Glu

Pro

s

vVal
265

Asp

Ty

Asp

Leu

80

Asp

Lys

Gly

Pro

Thr

170

Val

Asn

Pro

Glu

asp
250

Asp

Gly

Asn

Trp

Pro

Tyr

aly

Gly

Val

155

Phe

Val

Val

Lys

Leau

235

Thr

Val

val

Sezr

Leu

315

Ala

91/152

Txp

Pro

Thr

140

Thr

Pro

Thx

Asn

Ser

220

Leu

Leu

Ser

Glu

Thx

300

Asn

Pro

Gly

Ser

125

Ala

val

Ala

val

His

205

Cys

aly

Met

His

Val
285

Ty

Gly

Ile

Gln

110

Val

Ala

Sar

val

Pro

120

Livs

Asp

Gly

Ile

Gin

270

His

Arg

Lys

Glu

95

Gly
Phe
Leu
TIP
Leu
175
Sex
Pro
Livs

Pro

Ser
255

Asp
Asn
‘}Tal
Glu

Lys

Thix

Pra

Gly

Agn

180

Gln

Ser

Ser

Fhy

Ser

240

Arg

Pro

Ala

Yal

Tyr

320

Thy



Ile Ser Lys

Sexr
355

Pro Pro

val
370

Leu Lys

AsSn Gln

3Bs

Gly

Ser Asp

Arg Trp Gln

Len Hig Asn

435

=210>
<21lLl>
<212>
«213>

156
705
DA,

<220>
<223 >

Gly

azs

Ala
340

Lys
Arg Asp
Phe

Gly

Pro Glu

Gly

Gla

Tyr

Asn

Gln Pro

Thr
360

Ley

Pro Ser

375

Asn Tyr

320

Phe
405

Ser

Gln
420

Gly

His

Tyr

FPhe

Asn

Thr

Leu Tyr

Val Phe

Gln Lys

440

AErtificial Sequence

Arg
Lys
Asp

Lys

33¢C

Glu Pro

345

Asn Gln

Ile Ala

Thr Thr

395

Ser Lys Leu

410

Ser Ser

425

Cys

Ser Leu Ser

Gln Val

Val Ser

365

Val

Glu
380 :

Pro Pro
Thr val
Val

Met

Ser
245

Lieu

Tyr
350

Lien

Txp

val

Asp

His

430

Pro

335

Thr Leu

Thr Cys

Clu Ser

Leu Asp

400

Lys Ser

415

Glu Ala

Gly Lys

Macleic Acid Segquence Encoding synthetic Full Length Chimeric

288 Light Chain (Mouse Variable Region and Buman Constant Region)
{Chimeric 2B8 XKappa (Km(3)))

=400> 156
atggaatcac

aacattgtaa
ttgagetgea
goegeagteto
cgeticacay
gaagacctiyg
gggaccagge
tetgatgage
cccagagagy

gagagtgtbea

agactatyggt
tgacccaate
aggecagtga
ctaaactget
goeagtggate
cagattatea
tggaaataaa
agttggaatc
cocaaagtaca

cagagcagga

cticatatco
teccaaatee
gaatgtggtt
gatatacggqg
tgcaacagat
ctgtgggoay
asgaactgtg
tggaactgeo
gtggaaggatyg

cagoaaggac

atactgctet
atgtccatgt
tottatgtat
geatocaace
ttcacéctga
agttacaact
‘gotgcaccat
tetgttgtgt
gataacygoee

ageacctaca

92/152

ggttatatgg
cagtaggaga
cctggtatea
ggaacactgg
ceatcageag
atccgtacacg
ctgteottcat
gectgotgaa
tecaaccgyg

gocotoagoag

tgctgaﬁggg
gagggteaceo
acagaaacca
ggtoawegat
tgtgoggget
gttoeggagyg
cttecogeca
taacttotat
taactcecoccayg

cacoctgacyg

&0

120

180

240

300

360

220

480

540

a00



ctgagocaaag cagactacga gaaacacaaa ghotacgoeet geogaagtoac ccatcaggge 660
ctgagotege cogtoacaaa gagetbcaac aggggagagt gttga : 705
<210> 157

<21ils> 214

«212> PRT

<213> Artificial Sequence

<220=

<223» Protein Sequence Defining synthetic Full Length Chimeric 2B8
Light Chain (Chimeric 2B8 Kappa) (without signal sequence)

<400> 157

Asn Tlie Vval Met Thr Gln Ser Pro Lys Ser Met Ser Met Ser Val Gly
1 5 10 i5

Glu Arg Val Thr Leu Ser Cys Lys Ala Ser Glu Asn Val Val Sexr Tyr
20 25 30

val Ser Trp Tyr Gln Gln Lys Pro Ala CGln Ser Pro Lys Leu Leu Ile
35 40 45

Tyr Gly Ala Ser Asn Arg Asn Thr Gly Val Pro Asp Arg Phe Thr Gly
50 55 60

Ser Gly .Ser Ala Thr Asp Phe Thr Leu Thy Ile Ser Ser Val Arg Ala
65 70 75 80

Glu Asp Leu 2la Asp Tyr His Cys Gly Gln Ser Tyvr Asn Tyr Pro Tyr
85 o 95

Thr Phe Gly Gly Gly Thr Arg Leu Glu Ile Lys Arg Thr Val Ala Ala
100 1G5 L0

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160

Glu Ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 . 170 175

93/152



Ser Thr Leu Thr Leu fexr Lyes Ala Asp Tyr Glu Lys His Lys Val Ty

180

185

130

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser

195

200

Phe Asn Arg CGly Glu Cyvs

210

<210>
211>
<212
<213>

158
412
DNA

220>
«223>

Artificial Sequence

Hvl-£,1 Heavy Chain Variable Region

<400> 158
atggactgea

gtceagetgy
tgcaﬁggttt
ggaaaaggyc
gagaagttce
gagctgagca
ggtageatcet
<210
<21l

212>
213>

1598
118
PRT

<Z20>
w223~

cotggaggat
tacagtotgg
ctggatacac
ttgagtyggat
aggygcagagt
goetgagatce

ttgactactg

cctectetty
ggctgaggty
cttcaceace
gggagagatt
caccataace
tgaggacacyg

gggccaagga

Artificial Segquence

gtyggeagcag
aagaagectyg
tactggatgec
aatoetacca
gcégacacgt
geogtgtatt

accotggtea

205

ctacaggoac
gggectacagt
actgggtgca
acggtceatac
ctacagacac
actgtgcaac

cegtetecteo

Heavy Chain Variable Region (without signal segquence)

«<400>= 1539

Glu Val @lin

1

Thyr Val Lys

Trp Met His
35

Gly Glu Ile

Leu
B

Ile
20

Trp

Asn

val Gln

Ser Cys

val Gln

Pro Thx

Lys Val

Gln Ala
40

Ser Gly Ala

Asn Gly His

1o

Ser
25

Pro

94/152

30

45

Mucleic Acid Sequence Encoding synthetic Humanized Hu2BRS

ceacygoogay
gaaaatctoc
acaggeeect
taactacaat
agectacatg
aaactatott

ag

Protein Sequence Defining synthetic Humanized Hu2B8 Hvi-f£.1

Glu val Lys Lys Pro Gly Ala

15 "

Gly Tyr Thr Phe Thr Thr Tyr

Gly Liys Gly Leu Glu Trp Met

Thr Asn Tyr Asn Glu Lys Phe

60
120
180
240
300
360

412



50

Gln Gly Arg

65

Mat Glu Leu

Ala Thr aAsn

Leu Val Thr

115
«210> 160
<211> 992
«212>» DNA
<213 >
«220>
223>

Val Thxy

Sexr Ser
85

Tyr Val
160

Val Ser

S5 60

Ile Thr Ala Asp Thr Ser Thr aAsp Thr Ala Tyr
70 75 80

Lew Arg Ser Glu Asp Thr Ala VvVal Tyr Tyr Cys
90 a5

Gly Ser Xle Phe Agp Tyr Trp Gly Sln Gly Thr
105 110

Sexr

Artificial Seguence

Chain Constant Region (Glwm({17,1l} allotype)

<400> 160
cetocaceas

goacagegge
ggaactoagg
gactcectactc
acatctgcaa
aatettgtoa
cgtcagtett
aggtQacaty
acgtygacgg
geacgtaceg
-agtacaagty
aagecaaagyg
tgaccaagaa
cogtggagty
tggactocga

agoeaggggasa

gggeccatey
cctogggetge
cgecotgace
ccteocagecaga
cgtgaatcac
caaaactcac
cctettececee
cgtggtggty
cgtggaggtyg
tgtggtcage
caaggtctee
geageocooga
ccaggtceage
ggagagoaat
cggebcctte

cgtottobea

gtetieecce
ctggicaagy
agoggogtyge
gtggtgacaog
aagaccagea
acatgoceac
ccaaaaccca
gacgtgageo
cataatgeca
gtoectcaceg
aacaaagcoc
gaaccécagg
ctgacchtgee
gggecagergy
ttcootcotaca

tgectecgtga

tggecacceto
actacttoce
acaccttcce
tgocctooag

acaceaagygt

cgtgoocagco

aggacacccet
acgaagacec
agacaaages
tocctgeaccea
tocccagocoe
tgtacaccet
tggtcasaagy
agaacaacta
geaageoeteac

tgeatgaggce

95/152

ctoccaagage
cgaacceggtyg
ggctgtecta
cagetbggge
ggacaagaaa
acctgaacte
catgatcﬁcc
tgaggtcaag
gegggagygay
ggactggcty
catcgagaaa
goccccatee
cttctatcce
caagaggacyg
cgbggacaay

tctgecacaac

Nucleic Acid Sequence BEncoding synthetic Human IgGl Heavy

acctétgggg
acogtgtegt
cagtoctoag
acccagacch
gttgagccca
ctggggggae
cggaccacty
ttcaactggt
cagbacaaca
aatggcaagyg
accatetcoa
cgggatgage
agcegacateg
ccteccgtge
ageaggbggce

cactacacgc

&0

120

180

240

300

360

420

480

540

600

660

720

780

840

200

260



agaagagcect ctecoctgtot ccgggtazat ga . 982

210> lél

«21l> 330
<212> PRT

<213> Arxtificial Sequence

«220>

<223> Protein Sequence Defining synthetic Human IgGl Heavy Chain
Constant Region (Gim{17,1) allotvype)

<400> 161

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Sex Ser Lys

1 5 i0 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 £5

Gly Val His Thr Phe Pro Ala Val Leu Gln Sexr Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr vVal Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 70 " 75 80

Tyr Ile Cys Asn Val Asn His Lys Pro Ser hsn Thr Lys Val Asp Lys
85 20 25

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 108 110

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Axg Thr Pro Glu Val Thx Cys
130 135 140

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 is55 180

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
iss 170 175

Glu Giln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
180 185 130
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His Gln Asp

1395

Ala
210

Lysg Leu

Gln
228

Pro

Leu Thr Lys

Pro Ser Asp

Asn

Tyr Lys

275

Leu Ser

Tyr
299

Val
308

Phe SBer

Gln Lys Ser

<210>
w2tls>
212>
213>

led
1404
DNA

<220
223>
Chain

Leu

Pro Ala

Glu Pro

Asn

bPro

Gln

Gly Lys

200

Ile
215

Glu

val Tyr

230

Gln
245

Asn

Ile
260

Ala
Thr Thr
Leu

Lys

Ser

Cys

val

Val

Pro

Thr

Val

Ser Leu

Glu

Trp

val
280

Pro

val
295

Asp

Met His

310

Ser
325

Leu

eu

Ser Pro

Artificial Seguence

Glu Tyxr

Lys

Lys

Thr ¥le

Thr Leu Pro

235

Thr Cysgs Leu

250

Glu
265

Ser Asn

Leu Asp Ser

Lys Ser Arg

@lu Ala Leu

315

Gly Lys .

330

Cys Lys

205

Ser
220

Lys

Pro Ser

Val bys

Gly Gln

Asp Gly

285

Trp Gin

300

His Asn

(G1lm{17,1) allotype} Heavy Chain Constant Region

«<400> 162
atggactgca

gtocagetgyg
tgcaaggttt
ggaaaagggce
gagaagtteo
gageotgagoa

ggtagecatct

cotggaggat
tacagtetoy
ctggatacac
ttgagtggat
agggcagagt
gectgagate

ttgactactg

cetectottyg
ggctgaggty
cttoaccaca
gggagagatt
caccataaco
tgaggacacy

gggccaagga

gtggcageoag
aagaagoctg
tactggatge
aatcetacea
geoggacangt
googtgtatt

accctggtea

971152

ctacaggoac
gagotacagt
actgggrgea
acggteatac
ctacagacac
actgtygcaac

cogteotocte

val
Ala
Arg
Gly
Pro
270
Ser

Gln

His

Ser Asn

Lys

Gly

Glu
240

Asp

Phe
255

'z
Glu

Asn

Phe Phe

Gly

hsn

Thzr
320

Tyxr

Nucleic Acid Sequence Encoding synthetic Full Length Heavy
Humanized Hu2B8 Hv1f.,l Variable Region and Human IgGl

ccacgeaygay
gaaaatctoe
acaggcecccct
taactacaat
agecctacatg
aaacrargtc

agoctocace

60

120

180

240

300

360

420



aagggorcat
goccetyggot
ggoegoectga
tecctoagea
aacgtgaatc
gacaaaactc
ttoeoteotteo
tgogtggtygy
ggcgtygagy
cgtgtggtcea
tgoaaggtct
gggeageoac
aaccaggtaa
tgggagagea
gacggetoect
aacgtettct
ctctcéctgt
<210>
<21 1>

<2L12>
«213>

163
448
PRT

220>
223>

cggkettceo
goctggtoaa
cocagcggogt
gogtggtgac
acaagcccag
acacatgcee
gccocaaaace
tygacgtygag
tgcataatgo
gogtecteac
ccaacaaago
gagaaccaca
gectgacetyg
atgggcageco
tettacteta
catgetcogt

ctoogggtaa

cctggeacceo
ggactactic
gcacacctte
cgbgeecetee
caacaccaadg
accgktgocca
caaggacace
ceacgaagac
caagacaaaqg
cgtectgeac
cutcoccageco
ggtgtacacc
cectggteaaa
ggagaacaac
cageoaagotd
gatgcatgag

atga

Artificial Sequence

toctoeaaga
cocgaaccygg
ceggetgtoe
agcagettog
gtggacaaga
geacctgaac
cteatgatct
cotgaggtca
cocgegggagy
caggactgge
ceccatogaga
ctgocococoeat
ggettotate
tacaagacca
accgtggaca

getchgecaca

gcgcctctgg
tgacggtgte
tacagtccte
goacccagas
aagtbtgagec
toctgggggg
cecggaccoa
agtteaacty
agcagtacaa
tgaatggcaa
aaagcatcte
coogggatga
ceagoegacat
cgcetoocgt
agagoeaggryg

accactacac

gggeacagoey
gtggaactoa
aggactotac
ctacatctge
caastcttgt
accgtbeagte
tgaggtcaca
gtacgtggac
cagcacgtac
ggagtacaag
caaagcoaad
goetgaccaag
cgoogtggay
getggactce
geagceagggy

geagaagage

Protein Sequence Defining synthetic Full Length Heavy Chain

Humanized Hu2BS8 Hvlif.l Variable Region and Human Ig&l Heavy Chain

Congtant Region {Glm(17,1) allotype)

<400> 163

Glu Val Gln Leuw Val &ln Ser Gly Ala

1

Thy Val Lys Ile Ser Cys Lys Val Ser
25

Trp Met His Trp Val Gln Gln Ala Pro

35

Gly Glu Ile Asn Pro Thr Asn Gly His

5

20

40

Glu val
10

Gly Tyr

Gly Liys

Thr Asn

98/152

Liys Lwys

Thy Phe
30

Gly Leu
45

Tyr Asn

{(without signal sequence)

Pro Gly Ala

15

Thr Thr Tvyr

Glu Trp Met

Glu Lys Phe

480

540

600

660

720

780

8490

200

960

1020

1080

1140

1200

1260

1320

1380

1404



Glin

&5

Met

Ala

L.eu

Leu

Cys

145

Ser

sSexr

Ser

Asn

Bis

228

Val

Thr

Glu

Lys

50

Gly

Glu

Thr

Val

Ala

130

Leu

Gly

Ber

Liew

Thr

210

Thr

FPhe

?Pro

Val

Thr
280

ArTqg

Leu

Asn

Thr

115

Pro

val

Ala

Gly

Gly

195

Lys

Cys

Leu

Glu

Lys

275

Lys

Val

Ser

Tyvr

100

val

Sexr

Lys

Leu

Leu

180

Thr

Val

Fro

Phe

val

260

Phe

Pyro

Thxr

Ser

a5

Val

Ser

Ser

Aap

Thy
165

TyrY
Gln
Asp
Pro
Pro
245

Thi

Asn

Tle

70

Legu

Gly

Sex

Lys

Tyxr

150

Ser

Ser

Thr

Lys

Cys

230

Pro

Cys

Trp

Giu

55

Thx

Arg

Ser

Ala

Ber

135

Phe

Gly

Leu

Tyr

Lys

215

Pro

Lys

val

Tyr

Glu
285

Ala

Ser

Ile

Ser

120

Thr

Pro

Val

Ser

Ile

200

val

Ala

Pro

Val

val

280

Gln

AsSp

Glu

Phe

105

Thr

Ser

Glu

His

Ser

185

Cys

Glu

Pro

Lys

val

265

Asp

Tyr

Thr
Bsp
90

AsSD
Lys
Gly
Pro
Thr
170
Val
Asn

Pro

Glu

Asp
250
Asp

Gly

Asn

Ser
75

Thr

Ty

Gly

Gly

Val

1556

Phe

val

Val

Lys

Leu

235

Thr

val

val

Ser

99/152

60

Thx

Ala

Trp

Pro

Thr

140

Thz

Pro

Thir

Asn

Ser

220

Leuw

Leu

Ser

Glu

Thr
300

Asp

Val

Gly

Ser

125

Ala

Val

Ala

Val

His

205

Cys

Gly

Met

His

val

285

Ty

Thr

Tyr

Gln

110

Val

Ala

Ser

val

Pro

120

Lys

Asp

Gly

Ile

Glu

270

His

hrg

Ala

Tvy

85

Gly

Phe

Leu

Trp

Leu

175

Sexr

Pro

Liys

B ro

Ser

255

Asp

Asn

Val

Tyxr

BOD

Cyrs

Thr

Pro

Gly

Asn

180

Gln

Ser

Ser

Thr

Ser

240

Arg

Pro

Ala

Val



Ser
305

Val Leu

Lys Cys Lys

Ile Ser Lys

Ser
358

Pro Pro

Val
370

Leu Lys

Asn
388

Gly

Ser Asp

Trp

Leu
435

210>
<211>
<212>
<213 =

164
412
DNA

220>
<223>

Gln

Gly

Gln

Asn

Thr

Val

Ala

340

Brg

Gly

Pro

Sexr

Gln

420

His

val

Ser

325

Lys

Asp

Phe

Glu

Phe

405

Gly

Tyr

Leu

310

Asn

Gly

Glu

in'e o

Az

350

Phe

Az

Thr

His

Lys

Gln

Len

Pro

375

Asn

Lev

Val

Gln

Gln

Ala

Pro

Thr

360

Sexr

Ty

Tyx

Phe

LysS

Asp

Len

Arg

345

liys

Asp

Liys

Sex

Ser

425

Ser

Trp

Pro

330

Glu

ASTL

Ile

Thr

Liys

410

Cys

Leu

Leu

315

Ala

Pro

Gln

Ala

Thr

395

Leu

Sar

Ser

Asn

Pro

Gln

val

Val

380

Pro

Thx

val

Lal

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser

Lys

Glu

Tyr
350
Leau
Trp
Val
Asp
His
430

Pro

440

Artificial Seguence

Nucleic Acid Sequence Enceding synthetic

HvBa.1l Heavy Chain Variable Region

<400> 164
atagggtcaa

gtgcagetgg
tgtaagggtt
gggaaaggoc
ccgtectbee
cagtggagca

ggtageatct

ceoguceatoot
tgecagtctgg
ctggatacag
tggagtggat
aaggcﬁacgt
goectgaaggs

ttgactactg

cgeaetocto
agoagagghby
ctttaccace
gggggagatt
caccatctea
cteggacaca

gggecaagga

ctggctgtte
aaaaagoccy
tactggatge
aatooctacca
getgacaagt
goecatgbatt

accctggtca

100/152

445

tocaaggagt
gggagtctet
actgggtygey
acggtcatac
ceatcageac
actogtgecgag

cogtetocte

Glu Tyr

320

Lys Thr

335

Thr Leu

Thr Cys

Glu Ser

Leun Asp

400

Lys Ser

418

Glu Ala

Gly Lys

Humanized Huz2pBs

ctgtgécgaa
gaggatctece
coagatgeos
taactacaat
tgoataccty
aaactatgtt

ag

&0
120
180
240
300
360

412



210> 165
<211> 118
212> PRT
<213> Artificial Sequence

«220>
<223> Protein Sequence Defining synthetic Humanized Hu2B8 HvSa.l
Heavy Chain Variable Region (without signal seguence}

400> 1865

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
1 5 10 is

Ser Leu Arg Ile Ser Cys Lys Gly Ser @ly Tyr Ser Phe Thr Thr Tyr
20 25 30

Trp Met His Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Gly Glu Ile Asn Pro Thr Asn Gly His Thr Asn Tyr Asn Pro Ser Phe
BO 55 &0

Gln Gly His Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
65 70 75 80

Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
BS 20 -1

Ala Arg Asn Tyr Val Gly Ser Ile Phe Asp Tyr Tryp Gly Glan Gly Thr
100 - ' A0S 110

Leu Val Thr val Ser Ser
115

<210> 1&6

«<211> 1404

<212% DNA

<213> Artificial Sequence

<220

2223> Nucleic Acid Seguence Encoding synthetic Full Length Humanized
Hu2BR HvEa.l Heavy Chain Variable Region and Human IgGl {(Gilm{l7,1)
allotype) Heavy Chain Constant Region

<400 166
atggggtcaa cogcecattcoct cgoeoctoete ctggctgttc tocaaggagt ctgbgoogaa 60

gtgcagotgg tgcagtctygg agcagaggtg aaaaagoocy gyggagtobtet gaggatctoe 120

101/152



tgtaagggtt
gggaaaggcc
cogtoottoo
cagtggagea

ggtageatet

aaggygoccat
gecotggget
ggogoectga
toecetcagea
aacgtgaate
gacaaaacte
ttcectettec
. tgcgtggtgy
ggcgtagagy
cgtgtggtca
tgcaaggtot
gggcagooce
aaccaggtca
tgggagagca
gacggctoeh
aacgbcttct
ctoctocotgt
<210
«21ll>

<2Z1Z2>
<213

167
448
PRT

<220
<2235
Hu2Bs

ctggatacag
tggagtggat
aaggccacgt
goctgaagge

ttgactactyg

cggbettocec
gectggtoaa
coageggegh
gegtggtgac
acaagoccay
acacatgece
cocccaaaace
tggacgtygay
tgecataatge
gcgtoctecac
coaacaaagc
gagaaccaca
geetgacetryg
atgggcagec
tcttecteota
catgetecgt

ctocgggtaa

ctttaccacc
gggggagatt
caccatctca

cteggacace

gggocaagga

cctggeacce
ggactactto
geacacette
cgbgeoocten
caacaceaayg
acegtgeoea
caaggacacc
ceacgaagac
caagacaaag
cgteootgoac
cctaccecagoc
gogtgtacacc
cctggtcaaa
ggagaacaéc
cagcaagotc
gatgcatgay

atga

Artcificial Segquence

tactggatgce
aatoctacca
gctgacaégt
gecatgtatt

accectggtea

tcctocaaga
cocgaacoegyg
coggetgtee
ageagottgg
groggacaaga
geacctgaac
ctecatgatct
cotgagagtca
cogegggagy
caggactggc
cocategaga
ctgoeecoat
ggecttetate
tacaagacca
accgtggaca

getorgoaca

actgggtgeg
acggbeatac
ccatcagoac
actgtgegay

cegtotecteo

gcacetctgy
tgacggtygte
tacagtcote
gcacccagac
aagttgagec
tootgggagy
cocoggaccoco
agttcaactg
ageagtacaa
tgaatggcaa
aaaccatcete
ceegggatga
ceagogacat
cgcoteeegt
agagcaggty

accactacac

cecagatgeeo
taactacaat
tgeetacety
aaactatgtt

aguctocaco

gggcacageg
gtggaactca
aggactotac
ctacatctge
caaatcttgt
accogteoagte
tgaggtcaca
gtacgtggac
cagcacgtac
ggagtacaag
caaagooaaa
goctgaccaag
cgeecgtggay
getggactoo
geagcagggy

goagaagago

Protein Sequence Pefining synthetic Pull Length Humanized
HvSa,1 Heavy Chain Variable Region and Human IgCl

(Gim{17, 1)

alliotype) Heavy Chain Constant Region (without signal sequence)

<400= 167

Glu Val Gln Leu Val Gln 8er Gly Ala Glu Val Lys Lys Pro Gly Glu

1

5

10

102/152

15

180
240
300
360

429

480
540
600
6&0
T20
780
840
500
260
1020
1080
1140
1200
1260
1320
1380

1404



Sexr

Trp

Gly

Gln

65

Leu

Ala

Leu

Leu

Cys

145

Serxr

Ser

Ser

Agn

His

225

Val

beu

Met

Glu

50

Gly

Gln

Arg

Val

Ala

130

Liew

Gly

Ser

T.eu

Thr

210

Thr

Phe

arg

Hisg

35

Ile

His

Trp

AsSn

Thxr

115

Pro

val

Ala

Gly

Gly

185

Lys

Cys

Leu

Ile
20

Trp
Asn
Val
Sar
vy
140
Val
Ser
Lys
L.eu
Lienx
180
Thy
Val

Pro

Phe

Ser Cys

Val Arg

Pro Thr

Thr Ile
70

Ser Leu
85

val Gly

Ser Ser

Ser Lys

Asp Tyr
150

Thr ser
165

Tvr Ser
Gin Thr
RAgp Lys
Pro Cys

230

Pro Pro
245

Lys

Gln

Asn

55

Sexr

Lys

Ser

Ala

Ser

135

Phe

Gly

Lieu

Tyr

Lys

215

Pro

Lys

Gly

Met

40

Gly

Ala

Ala

Ile

Ser

120

Thr

Pro

val

Sexr

ITle

200

Val

Als

Pro

Ser

25

Pro

His

Asp

Ser

Phea

105

Thr

Ser

Glu

His

Sex

185

Cys

Glu

Pro

Liys

Gly

Gly

Thx

Lys

Asp

20

Asp

Lys

Gly

Pro

Thr

170

Val

hsn

Pro

Glu

Asp
250

Tyrx

Lys

AsT:

Sex

75

Thx

VY

Gly

Gly

val

155

Phe

Val

val

Lys

Leu

235

Thx

163/152

Ser

Gly

Tyr

60

Ile

Ala

Tep

Pro

Thr

140

Thr

Pro

Thr

Asn

Saer

220

Lew

Leu

Phe

Leu

45

Agn

Sar

Mebt

Gly

Ser
125

‘Ala

val

Val

His

205

Cys

Gly

Met

Thr

30

Glu

Pro

Thr

Tyr

Gln

110

val

Ala

Ser

val

Pro

130

Lys

Asp

Gly

Ile

Thr

Trp

Ser

Ala

TyT

g5

Gly

Phe

Leu

Tp

Leu

175

Ser

Pro

Lys

Pro

Ser

255

Tyr

Met

Phe

Tyr

80

Cys

Thr

Pro

Gly

Asgn

160

Gln

Sexr

Ser

Thx

Ser
240

Brg .



Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
260 265 270

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val ¢Glu val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val
280 255 : 300

Ser val Leu Thr Vval Leu Hig Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 : 310 315 320

Lys Cys Lys Val Ser Bsn Lys 2la Leu Pro Ala Pro Ile Glu Lys Thr
325 330 336

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
340 345 350

Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn G1ln Val Ser Leu Thr Cys
355 360 365

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Sex
370 375 380

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thx Thx Pro Pro Val Leu Asp
3gs 3380 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
405 410 415

Arg Trp Gin Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
4290 425 430

Leu His Asn His Tyr Thr Glan Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 168
<21l> 412
<212> DNA
<213» partificial Sequence

<220
«223» HNucleiec Acid Sequence Encoding synthetic Humanized Hu2BS
Hv5-51.1 Heavy Chain Variable Region

<400> 168
atggggtoaa cogecatcct cgeectecte ctggetgtte tecaaggagt ctgtgocogaa 60

104/152



aaaaagoooy
tactggatgc
aatoctacea
goetagacaagt
gecatgtatt

accctggtea

Glu
10

Ala Val

Tyr

Ser
25

Gly

Pro Gly Lys

Thr

Asn

Ser
75

Asp Lysg

Ser Asp Thr

20

Phe
105

Asp Tyr

gtgcagetgy tgeagtetyg agoagaggty
tgtaagggtt ctggatacag ctttaccacc
gggaaaggee tggagtggat gygggagatt
ccgtecttecc aaggccaggt caccatcotca
cagtggagea gectgaagge cteggacace’
ggtagcatct ttgactactg gggacaagga
<210» 168
<211» 118
<212> PRT
213> Artificial Bequencs
«220>
«223>
Heavy
<400> 169
Glu Val Gln Leu Val @ln Ser Gly
1 5
Ser Leu Lys Ile Ser Cys Lys Gly
20
Trp Met His Trp Val Arg Gln Met
35 40

Gly Glu Ile Asn Pro Thr Asn Gly

50 58
Gln Gly Gln Val Thr Ile S¢r ARla
65 70
Leu Gln Trp Ser Ser Leu Lys Ala

85
Ala Arg Asn Tyr Val Gly Ber Ile
1ic0
Leu Val Thr val Ser Sexr
115

<2L0> 170
<21l> 1404
=212> IDNA
«213> prrvificial Sequence

1057152

gggagtotet
actgggtgeyg
acggteatae
ccatcageac
actgtgogag

cegtetocte

Lys Lys

Ser Phe

30

Leu
45

Gly

Tyr Asn

&0

Ile Ser

Ala Met

Trp Gly

110

Pro

Thy

Glu

Pro

Thx

Tyr

Gin

gaagatctoe
ccagatgece
taactacaat
tgeoctacctg

aaactatgtt

ag

Protein Sequence Defining synthetic Humanized Hu2B8 Hvs-51.1
Chain vVariable Sequence {without signal segquence)

Gly Glu

15

Thr Tyr

Trp Met

S=2r Phe

Ala Tyr

BO

Tyr
95

Cys

Gly Thr

120

180

240

300

360

412



«220>
<223>

allotype) Heavy Chain Constant Region

<400> 170
atggggtcasz

gtgoagetgg
tgtaagggtt
gggaaaggec
cegtocttce
cagbggagea
ggtageatct
aagggeccat
.gccatgggct
ggcgc&ctga

tecctcagea

aacghtgaato.

gacaaaacte
tﬁcctcttcc
tgcegtgytyg
gycgtggagy
cgtgtggtca
tgoaaggtcet
gggcagecce
aaccaggtca
tgggagagea
gacggoteet
aacgteottet
ctetececectgt
<2L0>
<211>

<212>
<213

171
448
PRT

<220

cocgeecatect
tgcagtctgyg
ctggatacayg
tggagtggat
aaggecaggt
gcetgaagge
ttgactactg
cggtecttece
gectggtcaa
ceageggegh
gogbtaggtogac
acaagecoag
acacatgecoc
cocoaanacc
tggacgtgag
tgecataatge
gegtoctoac
coaacaaage
gagaaccaca
goctgacety
atgggcagec
tettocteta
catgoteogt

ctcegggtaz

cgeeckocte
ageagaggtyg
cttbacecace
gggggagatt
caccatctea
ctcggacagce
gggccaagga
cctggcaced
ggactacttc
geacaccttc
cgtgecctes
caacacoaag
agegtgcooeca
caaggacacs
ccacgaagac
caagacaaag
cghecctgeac
cotoccagoo
ggtgtacacce
cotggtoaaa
ggagaacass
cagcaagetc
gatgcatgag

atga

hrtificial Sequence

ctggectgtte
aaaaagoocyg
tactggatge
aatcctaces
getgacaagt
geeatgtatt
accetggtcoa
toctecaaga
ceegaaceay
ccggetgtee
agcagettgg
gtggacaaga
goacctgaac
ctecatgatct
coetgaggtoa
cegegggayy
caggactggco
cocatocgaga
cbtgoacccat
ggcttotate
tacaagacca
accgtbtggaca

gototgoaca

106/152

tecaaggagt
gggagktctct
actgggtgey
acggbcatac
ccatcagcac
actgtgogag
ccgugtoeote
goacctetgy
tgacggtgte
tacagteete
geaccooagac
aagttgagco
tectyggyay
coogygaceoa
agttcaactyg
ageagtacaa
tgaatggeaa
aaaccatctco
cocgggatga
ceagegacat
cgectocogt
agageaggtg

accagtacac

ctgtgecgaa
gaagatctee
ceagatgeoc
taactacaat
tgooctacety
aaactatgtt
agoctogace
gggcacagey
gtaggaactea
aggactcetac
ctacatctge
caaatctbgt

agcegtcagtc

tgaggtcaca

gtacgtggac
cagcacgtac
ggagtacaay
caaagccaaa
golgaccaag
cgoegtggay
getggactoe
gcagcagggy

geagaagage

Wucleic Acid Sequence Encoding synthetic Full Length Humanized
Hu2B8 Hv5-51,1 Heavy Chain Variable Region and Human IgGl (Gim(l7,1)

60
120.
180
2490
300
360
420
480
540
600
660
720
780
846
200
560

1020
1080
1149
1200
1260
1320
1380

1404



«223> Protein Seguence Defining synthetic Full Length Humanized
Hu2Bg HvE-51.1 Heavy Chain Variable Region and Human IgGl (Gim(i7,1)
allotype) Heavy Chain Constant Region {without signal sequence)
400> 171

Glu Val Gln Ieu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu

1 =3 10 15

Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Thr Tyr
20 25 30

Trp Mert His Txrp Val Arg Gln Met Pro Gly Lyeg Gly Leu Glu Trp Met
35 49 45

Gly Glu Ile Asn Pro Thr Asn Gly His Thr Asn Tyrx Asn Pro Ser Phe
50 55 80

Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
55 70 75 80

Leu Gln Trp Ser Ser Leu Lys Ala Sexr Asp Thr Ala Met Tyr Tyr Cys
85 a0 a5

Ala Arg Asn Tyr Val Gly Ser Ile Phe Asp Tyr Trp Gly Glan Gly Thr
' 100 105 i 110

Ley Val Thr val sSer Ser Ala Ser Thr Lys &ly Pro Ser Val pPhe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys TL.eu Val Lys Asp Tyr Phe Pro Glu Pro vVal Thry Val Ser Trp Asn
145 150 15% 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175 -

Serx Ser Gly Leu Tyr Ser Leu Ser Ser val Val Thr val Pro Ser Serx
180 : 185 180

Ser Leu @ly Thr Gin Thr Tyr Ile Cys Asn Val Asn His Lys Pro Sexr
125 200 205

Asn Thr Lys val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr
210 215 220

1¢7/152



His

225

val

Thr

Glu

Lys

Sexr

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

‘Thy

Pha

Pro

val

Thr

280

Val

Cys

Ser

Pro

val

370

Gly

Asp

Trp

Riz

<210>
221l
<212»

=21 3>

Cys
Leu
Glu
Lys
275
Lys
Leu
Lys
Liys
Ser
355
Lys
Gln
Gly
Gln
Asn

435

172
388
DNA

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

Arg

Gly

Pro

Sexr

Gln

Pro

Pro

245

Thy

Agn

Arg

Val

Ser

325

lys

AED

rhe

Glu

Phe

405

Gly

420

His

Tyr

Cys

230

Pro

Cye

Tzp

Glu

Leu

210

Asn

Gly

Gl

Tyr

Asn

390

Phe

A=n

Thr

Pro

Lys

Val

Ty

Glu

2585

Lys

Sln

Ley

Pro

375

Asn

Lieu

Val

Gln

Artificial Secquence

Ala

Pro

Val

val

280

Gln

Gln

bla

Pro

Thy

360

ser

Tyr

Tyr

Phe

Lys
440

Pro

Lys

Val

265

Bep

Tyzr

Asp

Leu

Arg

245

Lys

Asp

Lys

Sex

Sex

425

Ser

Glu

Asp

250

Agp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Thi

Lye

410

Cys

Lew

Leu

235

Thr

val

val

Ser

Leu

315

Ala

BPro

Gln

Ala

tThr

395

Lewu

Ser

Ser

108/152

Leu

Lieun

Ber

Glu

Thx

300

Asn

Pro

Gln

val

Val

380

Pro

Thr

val

Leu’

Gly

Met

His

val
285

Tyx

Gly

Ile

vVal

Ser

365

Glu

Pro

vVal

Met

Sex
445

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr
350

Leu

Trp

val

Asp

His

430

Pro

Pro

Ser

285

Asp

Asn

Val

Glu

Lys

3356

Thr

Thr

Giu

Leu

‘Lys

415

Giu

Gly

Sexr

240

Arg

Pro

ala

Val

Tyr

320

Thr

Leu

Cys

Sexr

Asp

400

Ser

Ala

Lys



<220>
<Z223>

Kvi-39.1 Kappa Chain Variable Region

«200> 172
atggacatga gygtoocege teagoetoetyg gggctoctgo
agatgbgaca tccagatgac ccagtctooca tcctoocigt
gteaccatea cttgeaagge cagtgagaat gtggtttett
aaaccaggga aageccctaa goctcocobgatce tatggggoat
ccatcaaggt tecagtggcag tggatotggyg acagatttca'
caacetgaag atttitgeaac ttactactgt ggécagagtt
ggcragggga ccaagctgga_gatcaaac-
<210> 173
«211> 107
<212= PRT
«213» Artificial Sequence
<220
«223» Protein Sequence Defining synthetic Humanized Hu2B8 Xvl1-32.1
Kappa Chain Variabie Region (without signal sequence)
400> 173
Agp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu
i 5 10
Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Glu
20 25
val Ser Trp Tyr Gln Gln Lys Pro Gly Lys Ala
35 40
Tyr Gly Ala Ser Asn Arg Asn Thr Gly Val Pro
50 55
Ser Gly Ser Gly Thr Asp FPhe Thr Leu Thr Ile
65 70 75
Glu Asp Phe Ala Thr Tyr Tyr Cys Gly Gln Ser
85 20
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 108
<210> 174

109/152

tastctggect
ctgeatctgt
atgtatcootyg
ccaaccggas
ctotcaceat

acaactatec

Ser Ala

Asn Val

30

Pro Lys

45

Sexr
50

AXg
Ser

Ser

Tyy Aan

Ser

Val

Letz

Phe

Leu

Tyr

Nueleice Acid Séquence Encoding synthetic Humanized Hu2BS

cegaggtgee
aggagacaga
gtatcageay
cactggggbc
cagcagtety

gtacacgttt

val
15

Gy

Ser Tyr

Leu Ile

Ser Gly

Gln Pro

BO

Pro
85

Ty

60

120

i8¢

240

300

360

388



«21ll> 323
<212> DNA
<213>
<220
<223>

Artificial Sequence

Hucleic Acid Sequence Encoding synthetic Human Kappa Chain

tgatgageay tbgaaatoetyg
cagagaggces aaagtacagh
gagtghcaca gageaggaca
gagcaaagca gactacgaga

gagctegeoce gtcacaaaga

Pro Pro Sexr Asgsp Glu

15

Leu Leu Asn Asn Phe

30

Agn Alaz

45

Asp Leu Gln

Asp
&0

Ser Lys Asp Sev

Lys Ala Giu

80

Asp Tyr

Gln Gly Ser Ser

95

Leu

Constant Region {(Km{3) allotype) {(allele 2)

<400> 174

gaactgtgge tgoaccabet gtotiteatcet tocogooate

gaactgeete tgbttgtgtge ctgetgaata acttetatcee

ggaaggtgga taacgececte caabogggta actoocagga

gcaaggacag cacctacage ctoageagca ceetgacget

aacacaaaygt ctacgcctge gaagtcaccoe atcagggoect

gcetbcaacag gggagaghgt tga

<210»> 175

<211 107

<2312» PRT

<213> hArtificial Bequence

«220=

<223> Protein Seguence Defining synthetic Human Kappa Chain

Constant Region (Km(3) allotype) {(allele 2)

«<400> 175

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe

3 5 10

Gln Leu Lye Ser Gly Thy Ala Ser val val Cys

20 28
Tyr Pro Arg Glu Ala Lys Val &ln Trp Lys Val
35 40

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln
50 55

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser

G5 70 75

Lys His Lys Val Tyr Ala Cys Glu Val Thxr His

85 20
Pro Val Thr Lys Ser Fhe Aasn Arg Gly Glu Cys
100 1058

110/152

60

120

180

240

300

23



<210>
<21ll>
«212>
«213>

176
7311
DA

<220>
<223 =
Hu2Bs

Artificial Sequence

Constant Region (Km(3) allotype) {allele 2)

<400> 176
atggacatga

agatgtgaca
gtcaé&atca
aaaccaggga
coataaaggt
caacctgaag
ggecagggyga
cegecatcetg
ttcotateoca
tcecaggaga
ctgacgotga

cagggocchga

<210>
<21k >
«21lZ>
<213>

177
214
PRT

220>
<223>=
Hu2B8

gggtceeceyge
teccagatgac
ctigcaagge
aagecoctaa
tcagtggcag
attttgeaac
ccaagctgga
atgagcagtt
gagaggocaa
gtgtcacaga
goaaageaga

getegooegt

tcagetecty
ccaghetoca
cagtgagaat
gcteotgate
tggatctyygg
ttactactgt
gatcazacga
gaaatctgga
agtacagtgyg
geaggacage
ctacgagaas

cacaaagage

Artificial Segquence

Constant Region {(Km{3}) allotypel

<400=> 377

L

Asp Arg Val Thr Ile Thr Cys

Val Ser Trp Tyr Gln Gln Liys

35

Tyr Gly Ala Ser Asn Arg Asn

Asp Ile Gln Met

5

20

Thyr Gln Ser

ac

gagcoteatge
toctooctgt
gtggtttott
tatggggeat
acagatttca
gggeagagtt
actgtggctyg
actgectoty
aaggtggata
aaggacagea
cacaaagtct

titcaacaggy

{allele 1}

Pro Ser Ser Leu

10

Lys Ala Ser Glu
25

Pro Gly Lys Ala

Thr Gly Val Pro

111/152

tactetgget
ctgcatoctgt
atgtatectyg
cocaaccggad
ctectcaccat
agaactatce
caccatotgt
ttgtgtgeet
acgécctcca
cctacagcocot
acgectgoga

gagagtgttyg

Ser Ala Ser

Asn Vval Val

30

Pro Lys Leu

45

Ser Arg Phe

cocgaggtgeo
aggagacaga
gtatcagcag
cactggggte
cagcagtotg
gracacgtLt
citbtoatoetto
getgaataac
atocgggtaac
cageagcace
agtcaceeat

a

Protein Sequence Defining synthetic Full Length Humanized
Kvl-39.1 Light Chain Variable Reglon and Human Kappa Chain

val aly
15
Ber Tyr

Leu Ile

Ber Gly

Rucleic Acid Sequence Encoding synthetic Full Length Humanized
Ev-39.1 Light Chain Variable Region and Human Kappa Chain

&0

120

180

240

300

360

420

480

540

600

660

71



Sex

65

Glu

Thr

Pro

Thr

ve

145

Glu

Sex

Ala

Phe

50

Gly
Asp
Phe
Ser
Ala
}30
Val
Ser
Thr

Cys

Agn
210

<210>
<231>
<21l2>

«213>

<220>

<223>

Ser

Phe

Gly

Val

115

Sexr

Gln

val

Leu

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Glu
185

Ary

178
382

DNA
Artificial Sequence

Val

GLly

Thr

Thr

BS

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Giu

Asp
70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

Cys

55

Phe

Tyr

Lys

Pro

Leu

135

ASD

g

Asp

Lys

Gln

Thr
Cys
Leu
Pro
120
Leu
Asn
Ser

Ala

Gly
200

Leu

Gly

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Len

Thr

Gln

.20

Tle

Amp

Amn

Len

Asp

170

Tyx

Ser

Kv3-15.1 Light Chain Variable Region

<400>

178

Ile

75

Ser

Lys

Glu

Phe

Gle

155

Sexr

Glu

Sexr

&0

Ser

Tyx

Arg

Gln

Ty

1409

Ser

Thr

Lys

Pro

Ber

Asn

Thx

Leu

125

Pro

Gly

Tyr

His

val
2053

Leu

Ty

Val

110

Lys

Arg

Asrl

Ser

Lys

130

Thr

Gln
Pro
95

Rla
Ser
Glu
Ser
Leu
175

Val

Liys

Pro
80

Ty

Ala

Gly

Ala

Glo

180

Ser

Ty

Ser

Nucleic Acid Sequence Encoding synthetic Humanized HU2BE

atggaageoe
gaaatagtga
ctcteetgea

gaccaggceto

cagogcaget fctetteete
tgacgecagte tocagocaca
aggocagtga gaatgtggt:

caaggetoect catotatggg

ctgetactet
ctgtctgtgt
tettatgtat

geatccaacc

112/152

ggctoceaga
ctecagggga
cetggtacea

ggzacactgy

taccactgga
aagagccace

geagaaacct

tatcoccagao

60

120

180

240



aggttecagtyg goagtgggtc tgugacagag ttcactctca ccattageag cetgeagtet 300

gaagattttyg cagtttatta ctgbgggeag agttacaact atcegbtacac ghttgoccag 380

gggaccaage tggagatcaa ac . 382
\

<210> 178

«21l> 107

<212s PRT

2213> Artificial Seguence

<220>

<223> Protein Sequence Defining synthetic Humanized Hu2B8 Kvi3i-15.1

Light Chain Variable Region {without signal sequence)

<400= 179

Glu Ile Vval Met Thr Gln Ser Pro aAla Thr Leun Ser Val Ser Pro Gly

1

Glu Arg Ala Thr Leu Ser Cys Lys Ala Ssr Glu Asn Val val Ser Tyr

20 25 30

Val Ser Trp Tyr Glm Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu ITle

35 %0 45

Tyr 8ly Ala Ser Asn Arg bsn Thr Gly Ile Pro Ala Arg Phe Ser Gly

50

1) €0

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Ser

65

70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gly Gln Ser Tyr Asn Tyr Pro Tyr

85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

<210%=
«211>
<212
<213>

<220>
223>
Kv3-158

100 105

180
705
DNA
Arcificial Seqgquence

Nucleic Acid Encoding synthetic Full Length Humanized Hu2B8B
.1 Light Chain variable Region and Human Kappa Chain Constant

Region {(Km(2) allotype} (allele 2)

<30

180
atggaagcec cagegcageb bteobettecte ctgetactet ggebtceccaga taccactgga 60
gaaatagtga tgacgoagte toeageocace ctgtetgtgt ctécagggga aagagocace 120

113/152



ctctectgea aggecagtga gaatgtggtt totbtatgtart cotggtacca

ggecaggete ccaggoctoet catcotatggg goabtcocaace ggaacactgg

aggttecagty geagtggate tgggacagag tteactcetea ccoatbeagoag

gaagatttty cagttitatta ctgtgggocag agttacaact atcegtacac

gggaccaage tggagatcema acgaactgtg goetgcaceat ctgtotteat

toctgatgage agttgaaatc tggaactgoe totgttgtgt goectgetgaa

cocagagagyg ccaaagtaca gtggaaggtg éataacgccc tccaatcggy

gagagtgtea cagagcagga cagoaaggac ageacchaca goetcagoay

ctgagoaaay cagactacga gaaacacaaa ghotacgeet gegaaghbceac

ctgagobege cggtcacaaa gagetteaac agygggagaght ghtga

<210> 1Bl

<21l=> 214

<212> PRT

<213> Artificial Seguence

220>

<223> Protein Sequence Defining synthetic Humanized Hul2B8 Kv3-15.1

Light Chain Variable Region and Human Kappa Chain Constant Region

{Km{3) allotype} (allele 2} (without signzal sequence)

<400> 181

Glu Tile Val Met Thr Gln Ser Pro Ala Thr Leu Ser Val Sex

1 B 10

Glu Arg Ala Thr Leu Ser Cyg Lys Ala Ser Glu Asn Val Val
20 25 a0

Val Ser Trp Tyr Gln Gln Lys -Pro Gly Gln Ala Pro Arg Leu

ab 40 45
Tyr Gly Ala Sexr Asn Aryg Aen Thr Gly Ile Pro Ala Arg FPhe
5¢C 5 =34}

Ser Gly Ser Gly Thr Glu Phe Thy Leu Thr Ile Sex Ser Leu

65 70 75

Glu Asp Phe Ala Val Tyr Tyr Cys Gly Gln Ser Tyxr Asn Tyx

85 o0

Thr Phe Gly Gln CGly Thr Lys Leu Glu Ile Lys Arg Thr val

1006 105 110

114/152

geagaaacct
tatcececagee
cotgcagtet

gtittyggecay

cttocogoca -

taacttetat
taactcccag
cacoctgacy

coatcaggge

Pro
15

Gly

Ser Tyr

Leu Ile

Ser Gly

GElin Ser

80

Pro
25

TYY

Ala Ala

180

240

300

360

420

480

540

500

660

705



Pro

Thr aAla

130

Lys Val

135

Glu
Ser Thr
Ala

Cys

Phe

Ser

Ser

Asn

val
115

Ser

Gln

val

Leu

Glu

158

Arg

Val

Trp

Thxr

Thx

1890

Val

Gly

Tie

Val

Lys

Giu

1656

Leu

Thr

Glu

Phe Pro

Leu
i35

Cys

Val
150

Asp

Gln

Lsp

Ser

Lys

His Gin

Cye

Pro
120

Leu

Ser

Ala

Gly
200

Asn

Ser Asp Glu

Asn Phe

Ala Leu Gin

155

Lys Asp Ser

170

Asgp Glu

185

Tyr

Leu Ser Ser

Gln

Tvr

140

Ser

Thr

Liys

Pro

Lew
125

Pro

Gly

Ty

His

val
205

Lys Ser
Arg Glu
Ser

Asgn

Leu
175

Ser

Lys val

180

Thr Lys

Gly

Ala

Gln

160

Sex

Tyr

Ser

210

<210>
<21l>
212>

12
412
DNA

<213>

<220
<223

Artificial Sequence

Beavy Chain Variable Region

<400= 182
atgggotggt

gtoccaactcg
tgcaaagect
ggacaaggoo
gaaasattta
gaactitecat
ggatcaatat
<210
<2il>

=212>
<213>

183
1is
FRT

220>

catatattat
tacaaccagyg
caggatacac
tegaatggat
agggcaaagce
coctgagata

tegattactg

tectcttbctt
cygatgaagtc
tttcacaact
tggcgaaatt
tacactcacc
agaagataca

gggtcaagge

Artificial Seguence

gttgctaceg
graaaacccy
tactggatga

aagcecaacta

gtcgataaat

geogtotact

agtctecectea

115/152

ctaccgatgt
gaacatctgt
attgggtcaa
acggacatac
caacctoetac
attgcocgecag

cagtcagcte

Nucleiec Acid Seguence Encoding synthetic Humanized LRIZBBHC

gecacteteaa
taaactoctea
tcaagoeceee
taattataat
agcttatatyg

aaactacgta

ag

60

120

180

240

300

360

412



<223>

Chain Variable Region {without signal seguence)

<400> 183
&ln vVal Gln
i

Ser Val Lys

Higz
35

Trp Met

Gly Glu

50

Ile

yse
65

Gly Lys

Met Glu Leu

Ala Arg Asn

Thr
115

Leu Leu

<Z10=
<2ils>
<212>
<213>

184
gg2
DNA

<220~
223>

«400> 1B4

ccagcacaaa gggcccatog

gcacagogge
gagaactcagyg
gactctacte
acatctgoaa
aatcttgtoa

cgtcagtcett

Leu Val

Leu Ser

20

Trp Val

Asn

Pro

Ala Thr

Ser
a5

Bexr

Tyr Val

100

val Ser

cctgogetge
Lgecctgace
ceotoageage
cgtgaatcac
caaaactcac

cetctteococ

Gin

Cys

Asn

Thr

Leu

70

Leu

Gly

Pro Gly

Lys Ala

Ala

Ser

Glu
10

Gly Tyr

25

Eln Bla

40

Asn
55

Gly
Thr vVal
Ser

Arg

Ser Ile

Ser

aArtificial Seguence

gbctitceccee
ctggtcaagg
agcggogtge
gtggtgaccy
aageccragea
acatgbeca

coaaaaccoca

Pro

Agp

Glu

Phe
105

Gly ¢in

Thr

Asn

Sex
75

Lys

Asp Thr

20

Asp

(allele 1}

tggcaceete
actacttcce
acaccttoce
tgocctocayg
acaccaaggt
cgtgccoaga

aggacaccct

116/1532

Val val

Lys

Thr Phe

30

Leu
45

Gly

Tyr Asn

&0

Thr Ser

Ala val

Trep Gly

ctocaagage
cgaaceggtyg
gactgtecta
cagcttggge
ggacaagaga
acctgaactc

catgatetoe

Pro

Thr

Glu

Glu

Thx

Tyx

Gln
110

Protein Sequence Defining synthetic Humanized LR2BBHC Heavy

Gly Thr

is

Thr Tyr

Trp Ile

Lys Phe

Ala Tyx

80

Tyr
95

Cys

Gly Thr

acctotggyyg
acggtgtogt
cagtecteag
acooagacct
gtitgagccea
ctggggggac

cggacccectg

Nucleic Acid Sequence Encoding synthetic Human IgGl Heavy Chain
Constant Region (8im(3) allotyvpe)

65
120
180
240
300
360

420



aggreacaty cgbggtagtg gacgtgagee acgaagacoee tgaggteaag ttcaactggt'
acgtggacgg cgtggagygtg cataatgoca agacazagele gogggaggag cagtacaaca
geacghaceg tgtggtcage gtcecctoaccg tcecctgeacca ggactggetg aatggcaagy
agtacaagty caaggtcecteco aacamagecce toccagecce catcgagaaa accatcteoca
sagocaaagy goagoocoga gaaccacdgg tgtacaccct geeccratoe cgggaggaga
tgaccaagaa ceaggteage ctgacctgee tggtcaaagy cttctatécc agoegacatog
cogbyggagbg ggagageaat gyggcagoogy agaacaacta caagaccacy cotoocghtge
tggactecga cggetoctic ttoetotata gcaagcocreac cgtggacaag ageaggtgge
agcagygggas cgtctteotca tgetecogtga tgeatgaggo betgcacaac cactacacge
agaagagoet cteectgtee cegggtaaat ga
<210> 185
<211> 330
<212> PRT
«<213> Artificial Sequence
<220
<223> Protein Sequence Defining synthetic Human IgGl Heavy Chain
Caonstant Region (Glm{3) allotype) {allele 1 or 2)
<400= 1838
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15
Ser Thr Ser Gily Gly Thr Ala Alz Leu Gly Cys Leun Val.Lys Asp Tyx
20 25 ‘30
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thy Ser
35 40 45
Gly Val His Thr Phe Pro Ala val Leu Gln Ser Ser Gly Leu Tyr Ser
50 ' 55 80
Leu Ser Ser Val val Thr val Pro Ser Ser Ser Leu @Gly Thr Gln Thr
65 10 75 80
Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
B5 20 85
Axg Val Glu Pro Lys Sexr Cys Asp Lysg Thr Hisg Thr Cys Pro Pro Cys
100 105 110
Pro Ala Pro Glu Leu Leu Gly @ly Pro Ser Val Phe Leu Phe Pro Pro
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480

540

600

660

720

780

B40

200

260

932



Lys

Val
145

Tyr

Glu

His

Lys

Gln

225

Met.

Pro

Agrl

L.eu

val

305

Gln

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thy

Ser

Tyy

Ty

290

Phe

Lys

<210n
<211l>

«<212>
<213>

«<220>

115

Lys

val

Asp

Ty

Asp

185

Leu

Arg

Lys

hsp

Lys

27%

Sexr

Sexr

Sex

186
1404

DHA
Artificial Seguence

hsp

Asp

Gly

Asn
180

Trp

Pro

Glu

ASD

Ile

260

Thr

Lys

Cys

Leu

Thr

val

Val

165

Sexr

Leu

Ala

Pro

Gin

245

Ala

Thr

Ieu

Sexr

Ser
3258

Leu

Ser

150

Glu

Thr

Asn

Pro

Gin

230

Val

val

Pro

Thr

val

210

Leu

Met

135

His

Val

Ty«

Gly

ITle

215

Val

Sex

Glu

Pro

val

235

Metbt

Ser

120

Ile

Glua

His

Arg

Lys

200

Glu

Tyyr

Leu

Trp

val

280

Asp

His

Pyro

Ser
Asp
Asn
Val
185
Glu
Lys
Thr
Thx
Glu
265
Leu
Lvs

Gilu

Gly

Pro

Ala

170

val

Tyxr

Thr

Leu

Cys

250

Sexr

Asp

Ber

Ala

ys
330

Thr

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Lien

Asn

sSeyr

Arg

Leu
318

118/152

Pro

140

val

Thr

val

Cys

Ser

220

Pro

val

Gly

Bsp

Trp

300

His

125

Glu
Liys
Lys
Leu
Lys
205
Lys
Ser
Lys
Gin
Gly
285

Gln

Asn

Val

Phe

Pro

Thr

L1990

Val

Ala

Gly

Pro

270

Ser

Glin

Hism

Th

Asn

Arg

175

Val

Ser

Lys

Glu

rhe

255

Glu

Ehe

Gly

Tyr

Cye

160

Glu

Leu

Asn

Gly

Glu
240

Tyr

Asn

Phe

Asn

Thr
320



«223> Nucleic Acid Seguence Encoding synthetic Full Length Heavy
Chain Humanized LR2BSHC Heavy Chain Variable Region and Human IgGl

Heavy Chain Congtant Region (Glm{2) allotype) (allele 1)

<400> 186 .

atgggotggt catatattat totetttett gtitgotaceg ctacegatght geactcteaa 60
gtocaacteg tacaaccagyg cgctgaagtbce gtaaaacccg gaacatetgt taaactctea 120
tgcaaagoct caggatacac tttcacaact tactyggatge attgggteaa teaagocooed 1BO
ggacaaggee togaatggat tggegaaatt aacceaacta acggacatac taattataat 240
gaaaaattta agggcaaagc tacaatdacc gteogataaat caacctetac agottatatg 300
gaactttecat ccetgagate agaagataca gocgtctact attgegecag aaactacgta 360
ggatcaatat tcgattactyg gggtcaagge actotcecteca cagtcagete ageoagcaca 420
aagggoccat cggtotteec cctggeacee tegtcocaaga gocacctatgy gggeacageg 480
gecctgggct Qcctggtcaa ggactactte ccocgaaccygg tgacggtgbce ghtggaactca 540
ggcgccctga'ccagcggcgt geacacette coggetgtee tacagtecte aggactctac 600
tecctecagea gegtggtgac cgbgcccteg ageagetigyg goagecagae ctacatctge 660
aacgtgaate acaagcoccay caacaccaag gtggacaags gaghbtgagce caaatcortgt 720
gacaaaacte acacatgtoe accgtgecoca geacctgaac toetgggggyg accgteoagte 780
ttocteotteoc coocaaaace caagugacacce cteoatgatcet cooggacucece Lgagdtcoaca 840
tgcgtggtgy tggacgtygag ccacgaagac cctgaggtca agttcaactyg gtacgtggac goo
ggegtggagg tgeataatge caagacaaag wogegggagg ageagtacaa cagceacghac 860
cgtghtggtca gogtectcac cgtectgeac caggactgge tgaatggcaa ggagtacaayg 1020
tgocaaggtet coaacasage eotoccagec cccatcgaga aaéccatctc cazagocaaa 1080
gageagecee gagaaccaca ggtgtacacce ctgococceat eccgggagga gatgaccaag 1140
aaccaggtea geotgacetg cotggtceaaa ggettetate geagcgacat cgcoogrggag 12060
tgggagagea atgggcagoc ggagaacaac tacaagacca cgecteocogh gotggactoco 1250
gacggeotoct tetteeteta tagesagoete accogtggaca agagocaggty gcagoaygsgy 13229
aacgtctteot catgetccgt gatgeoatgag getetgeaca accactacac geoagaagago 1380
cteteocotgt cocccgggtaa atga 1404
<ZL0» 187

211> 448

<212> PRT

«213> Artificial Sequencs

<220>

«223> Protein Sequence Defining synthetic Full Length Heavy Chain
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Humanized LR2BEHC Heavy Chain Variable Region and Human IgGl Heavy
Chain Constant Region {(Glm{3} allotype} {(allele 1} (without signal
sequence)

<400> - 1B7

Gln Val Gln Leu Val @ln Pro Gly Ala Glu Val Val Lys Pro Gly Thr

1 5 10 15 -

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Tyr
' 20 25 30

Trp Met His Trp Val Asn Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Glu Ile Asn Pro Thr Asn Gly His Thr Asn Tyr asn Glu Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Thr Ser Thr aAla Tyr
65 70 75 B8O

Met: Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 20 g5

Ala Aryg Asn Tyr Val Gly Ser Ile Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Leu L.eu Thy Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly ¢ly Thr Ala Ala Leu Gly
130 135 140 :

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala Val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Ser Leu Gly Thr Gln Thy Tyr Ile Cys Asn Val Asn His Lys Pro Sex
185 ) 200 205

Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Lys Thr
210 215 220

120/152



His
225
Val
Thr
Glu
Lys
Ser
308
Lys
Ile
Pro
Leu
Aesn

ags

Sex

Len

Thr

Fhe

Fro

Val

Thr

250

Val

Cys

Sar

Pro

Val

370

Gly

Asp

Trp

His

<210>
<Z1ll>
212>

<Z13>

Cys

Leu

Glu

Lys

275

Lys

Leu

Lys

Lys

ser

355

Lys

Gln

Gly

Gln

Asn

435

188
412

DHA
Artificial Segquence

Pro
Phe
Val
260
Phe
Pro
Thr
Val
aAla
340
Arg
Gly
Pro
Ber
Gln

420

Hig=

Prb

Pro

245

Thr

Asn

bryg

vVal

Ser

325

Lys

Giu

Phe

Glu

Phe

405

Gly

Tyr

Cys
230

Pro

Cys

Trp

Glu

Leu

3310

Asn

Gly

Glu

Tyr

Asn

320

Phe

Asn

Tha

Prc

Lys

Val

Tyr

Glua

285

Hig

Lys

Gln

Met

Pro

375

Asn

Leu

val

Gln

Ala

Pro

Val

Val

280

Gln

Gln

Ala

PO

Thr

360

Sexr

YT

Tyr

Phe

Lys
440

Pro

Lys

Val

2658

Asp

Tyr

Asp

Leu

Arg

345

Lys

Asp

Lys

Sex

Ser

425

Ser

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

ASDL

Ile

Thxr

Ly

410

Cys

Leu

Leu

238

Thr

Val

Val

Ser

Lew

315

Ala

Pro

Gln

Ala

Thr

385

Leatt

Ser

Ser

1211152

Lieni

Lena

Ser

Glu

Thx

300

Asn

Pro

Gln

val

Val

380

Pro

Thr

Val

Lieu

Gy

Met

val
285

TYY

Gly

Ile

Val

Sexr

365

Glu

Pro

Val

Met

ser
445

Gly

Ile

Glu

270

2rg

ys

Glu

Tyr
350

Leu

Trp

Val

Agp

His

2430

Pro

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Leun

Lys

215

Glu

¢ly

Sex

240

Arg

Pro

Ala

val

Tyr

32¢

Thy

Leu

Cys

Eer

Aop

400

Ser

Ala

Lys



w220
<223>

Heavy Chain Variable Region

Nucleic Acid Sequence Encoding synthetic Humanized LEMR2BAHC

<400> 188

atgoggttggt catatattat actctttete gtagecaccg ccacogacght acactotoag 60
gttcaacteg tacaaceogg cgecgaaghe aagaaaccag gaacatcaght caaactetca 120
tgtaaageoaa goggatacac chtbtactact tattggatgeo attgggtaag acaagoooce 180
gagacaaggac tcgaatggat aggogaaata aatcccacta atggacatac aaattataat 240
caaaasttic asggacgoge tacacteace gtegataaat caacctcaac qgoatacatrg 300
gaactcaget ccctecgate cgaagacact geceghtibtatt attgbgoecayg aaactatgta 360
ggatctatit tegattactyg gggacaagga acacttcoetea cogtaagote ag 412
<210» 189

<211l> 118

«212>» PRT

«213> Artificial Sequencea

<220

<223> Protein Seguence Defining synthetic Humanized LRMR2BBHT Heavy

Chain Variable Region (without signal seguence)
<400> 189

Gln Val Gln Leu Val
b3 s

Gln Glu

L0

Pro Gly Ala val Lys Lys Pro Gly Thr

15

Sey Val Bexr Ala Thr Phe Thr

30

Sexr
25

Leu
20

Lys Cys Lys Gly Tyx Thr Tyr

His Val Gln

35

Met Ala

40

Arg Pro Gly Gln Gly Leu Glu Ile

45

Trp Trp Trp

Gly Glu Ile

50

Thr Asp His Thr Asn Asn Gln Phe

55

Asn Pro Gly Tyr

&0

Lys

Ein
&5

Gly Arg ala Thr Thy val Sexr Thr

78

Leu
70

Asp Lys Ser Thr Als

Tyr
80

Mat Glu Ser Leu ger Glu Thr Ala

85

Leu Ser Arg Asp val

20

Tyr Tyr

35

Cys

val Ile Phe

105

Asn Ser Gln

110

Arg Tyxr

100

Gly Asp Tyr Txp Gly Gly Thr

Leu Leu Thr Val Ser Ser
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115

<210>
<211>
<212
<213

120
1404
DNA

220>
<223 >
Chain
Heavy

<400> 190
atgggttgght

. gttecazcteg
tgtaaagcaa
ggacaaggac
caaaaattic
gaactoaget
ggatctattt
aagggcccat
goeetggget
ggogcoctga
tooectocagea
aaggtyaato
gacaaaactc
ttectottor
tgcgtagtay
gycgtggagy
cgtgtggtoa
tgcaaggtet
gggcagoooc
aaccaggtea
tgygagagca
gacggeteet
aacgtetoct

ctotoeotgt

catatattat
facaaccogy
geggatacac
togaatggat
aaggacgeoge
ceoteoogato
togattacty
cggtetteoco
gecectggteaa
cocagcggogt
gegtggtgac
acaagoocay
acacatgtec
coocaaaace
tggacgtéag
tgeataatge
gogtectoac
ccaacaaaga
gagaacoaca
gooctgacdtg
atgggoagcco
tcttecteta
catgoteogt

cooegggtaa

Artificial Seguence

actetbttete
cgcegaagta
ctttactact
aggaegaaata
tacacteace
cgaagacactht
gggacaagga
cctggocacad
ggactactto
geacaccttc
cgtgecoctea
caacaccaag
accgtgeooca
caaggacace
ccacgaagac
caagacaaag
cgtectgeac
cetooccagec
ggtgtacacc
cctggtcaaa
ggagaacaac
tagecaagctc
gatgeatgag

atga

gtagocaceyg
aagaaaccayg
tattggatge
aatcccacta
gtogatasat
gocegtttatt
agacttotea
tectecaaga
ceegaacoygy
ceggctgtoc
ageagcttgg
gtggacaaga
geacctgaac
cteoatgakbct
cotgaggtoa
cegoegggagyg
caggactgge
cecategaga
ctgeccogat
ggcttctate
tacaagacca
accgtggaca

getotgoaca

123/152

ccaccgacgt:
gaacatcagt
attgggtaay
atggacatac
caacctoaag
attgtgeeay
cogtaagoto
geacctetgyg
tgacggtgte
tacagtocte
goacccagac
gagttgageca
tectgggggg
ceoggacoco
agttcaactg
agcagtacas
tgaatggcaa
aaaccatate
cocogyggagya
coagogacat
cgectocegt
agagcaggtg

acecactacac

Nucleic Acid Sequence Encoding synthetice Full Length Heavy
Humanized LRMRZEBSHC Heavy Chain Variable Region and Human Ig@l

Chain Censtant Region {Gim(3) allotype) {(allele 1)

acactotcag
caaactotca
acaagococc
aaattataat
cgcatacaty
aaactatgta
agcocagoaca
gggcacageg
cgtggaactea
aggactctac
ctacatctge
caaatctigt
accgteagtce
tgaggtcaca
gtacgtggac
cagcacgtac
ggagtacaag
caaagocaaa
gatgaccaad
cgoogtggayg
getggactcoo
geageagggyg

goagaagagc

60
120
180
240
300
360
420
280
540
500
660
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1404



<210 1821
211> 448
«212> PRT
«213» Artificial Sequence

<220>

«223> Protein Sequence Defining synthetic Full Length Heavy Chain
Bumanized LRMR2ZBSHC Heavy Chain Variable Region and Human IgGl Heavy
Chain Constant Region (Gim(3) allotype) (allele 1} (without signal
segquence}

<4 00> 121

Gln Val Gln Leu Val Gln Pro Gly Rla Glu Val Lys Lys Pro Gly Thr
1 5 10 15

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Tyr
20 25 30

Trp Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Giu Trp Ile
as 40 45

Gly Glu Ile Asn Pro Thr Asn Gly His Thxr Asn Tyr Asn Gln Lys FPhe
590 535 &0

Gln Gly Arg Ala Thr Leu Thr val Asp Lys Ser Thry Ser Thr Ala Tyr
65 70 753 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 920 85

Ala Arg Asn Tyr Val Gly Ser Ile Fhe Agp Tyr Trp Gly Gln Gly Thr
100 108 T 310

Leu Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
1is 120 125

Leu Adla Pro Ser Ser Iys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
136 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Tzp Asn
148 150 1558 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
145 170 . 175

Ser Ser Gly Leu Tyr Ser Leu Sex Ser Val Val Thr val Pro Ser Ser
' 180 185 is0

124/152



Serx

Asn

His

2256

val

Thx

Glu

Lys

Ser
305

Lys

Tle

Pro

Leu

ASD

385

Ser

Axg

Leu

Thr

210

Thr

Phe

Pro

Val

Thx

280

Val

Cys

Sex

Pro

Val

370

Gly

Asp

Tep

Gly

185

Lys

Cys

Leu

Glu

Liys

275

Lys

Leu

Lys

Liys

Ser

355

Lys

Qln

Gly

Gln

Thx

Vad.

Pro

Phe

val

260

Fhe

BPro

Thr

Val

Ala

340

Aryg

Gly

Pro

ser

Gln
420

Gln

ASD

Pro

Pro

245

Thy

Asn,

Val

Sexr

325

Lys

Glu

Phe

Glu

Bhe

405

Gly

Thr

Liys

Cys

230

Proc

Cys

Trp

Glua

Leu
310

Agn

Gly

Glu

Tyr

A,

390

Phe

Aern

Ty

Arg

215

Pro

Lys

Yal

Tyr

Glu

295

Hig

Lys

Gln

Mat

Pro

375

ABIl

Leu

val

Tle

200

val

Alz

BPro

val

val

280

Gln

Gln

Ala

Pro

Thr

380

Sar

Tyx

TYY

Fhe

Cys

Glu

Pro

Lys

Val

265

hsp

Ty

Asp

Leu

Arg
345

Lys

Asp

Lys

Sex

Ser
425

Asn

Pro

Glu

Asp

250

Asp

Gly

Asn

TXp

Pro

330

Glu

Asn

Ile

Thr

LYys

410

Cys

Val

Lys

Leu

235

Thr

Val

vVal

Ser

Leu
318

Ala

Pro

Gln

Ala

Thr

385

Leu

Ser

125152

Asn

Ser

220

Leu

Leu

Ser

Giu

Thy

300

Asn

Pxro

Gln

Val

val

380

Pro

Thx

val

His
205
Cys
Gly
Met

His

val
285

Tyr

Gly

Ile
Val
Ser
365
Glu
Pro

Val

Met

Lys

Asp

Gly

Ile

Giu

270

His

Aryg

Lys

Glu

Tyr
350

Leu

Trp

Val

Asp

His
430

Pxo

Lys

Pro

Ser

255

Aap

Asn

Val

Glu

Lys

335

Thr

Thy

Glu

Leu

Lys

415

Glu

Ser

Thr

Ser

240

Arg

Pro

Ala

Val

Tyr
320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala



Leu His Asn His Tyrx Thr Gln Lys Ser Leu Ser Len Ser Pro Gly Lys

435 440
<210> 182
<Z1l> 360
<21l2>» DNA
<213> Artificial Seguence
<220>
«223> Nucleic Acid Sequence BEncoding synthetlc Humanized LR2BILC
Light Chain Variable Region
<4£00> 182 .
atggaaagtc agacccttgt attcatctet attcttettt
gacattgtga tgacccaatc ccecocegatagt atggcocatga
cttaattgea aagoctecga asatgtoegtt toatatgtgt
ggccaatcac ccaaacttcoct catatacgge gettceaaaca
agatttagtg gatcoccggatce agectacagat theacccetia
gaagacgttyg cagactatca ttgeggacaa tottataact
<210= 183
<21l= 107
<212» PRT
<213> Artificial Seguence
<220=>=
<223> Protein Sequence Defining synthetic Humanized LR2B8BLC Light
Chain Variable Region {without signal seguence)
<400> 1983
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Met
1 =) 10
Glu Arg Val Thr Leu Asn Cys Lys Ala Ser Glu
20 25
val Ser Trp Tyr Gln @ln Lys Pro Gly Gln Ser
35 40

Tyr Gly Ala Ser Asn Ary Asn Thr Gly Val Pro

80 585
Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr Ile
65 70 75
Glu msp val Ala BAsp Tyr His Cys Gly Gln Zer

126/152

445

ggttgtatgy
gtgtaggaga
cttggtatca
gaaacacagy
ccatcagtoge

accettacac

Ala Met

Val
30

Asn Val

Proc Lys Leu

45

Asp Phe

60

Arg

Seyx Ser Val

Tyr Asn Tyr

Ser

ageagacgygo
aagagtecace
acaaaaacoo
cgtteooagac
agttcaagea

attoggacaa

val
iB

Gly

Ser Tyr

Leu Ile

Ber Gly

@in Ala

a0

Pro Tyr

&0

120

180

240

300

380



85

a0

Thr Phe Gly Glo Gly Thr Lys Leu Glu Ile Liys

<210> 194
«213> 323
<212> DHNA
<213
<220>
<223>

100

Artificial Seguence

105

Ceongtant Region {(Km({3) allcotype} {allele 1)
<400> 194
gtacggbtgge tygcacvcatct gtetteatet toccgoccate
gaactgeete tgttgbtgtge cbtgetgaata acttoetatce
ggaaggtgga taacgeocte caategggta acteccagga
geaaggacay cacctacage ¢teagoagoea ccétgacgct
aacacaaagt ctacgcocctge gaagbcaccce atcagggect
gottcaacag gggagagtgt tag
<210> 195
<21i» 107
<21l2> PRT
<213> Artificial Sequence
<220
223> Protein Seguence
Regicn (Km(3) allotype) {allele 1)
<400> 185 .
Arg Thr Val Ala Ala Pro Ser Val Phe Xle Phe
R 3 5 10
Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys
20 25
Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val
35 40
Ser CGly Asn Ser Gln Glu Ser Val Thr Glu Gin
50 55
Thy Tyr Ser lLeu Ser Ser Thr Leuw Thr Leu Sexr
65 A 75

§27/152

95

Nucleic Acid Sequence Encoding synthetic Human Kappa Chain

i

tgatgageag ttgaaateotg
cagagagygoc asagbacagt
gagtgtcaca gagcaggaca
gagcaaagca gactacgaga

gagebogeeoo gteacaaagsa

Encoding synthetlc Human Kappa Chain Constant

Pro Pro Ser Asp Glu

15

Leu Leu Asn Asn

30

Phe

Asp hsn Ala

45

Leu Gln

ASD
&80

Ser Lys Asp Ser

Lys Ala Asp Glu

a0

TyY

&0

120

iso

240

300

323



Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser

85

20

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
1es '

<210

l96
<21l= 7C5
<21l2> DNA
<Z213>
220>
<223>

100

Artificial Ssguence

25

Nucleic Acid Sequence BEncoeding synthetic Full Length Humanized

LR2BALS Light Chain Variable Region and the Human Kappa Chain Constant

Region {(Kkm(3) allotype)

<400> 196
atggaaagtc

gacattgtga
crttaattgea
goccaatoac
agatttagtg
gaagacgttyg
ggaaccaaad
tctgatgagce
cocagagagy
gagagtgtca
ctgaygcaaayg
ctgagctcge
«<210>
<211s>

<212
«213>

127
214
PRT

<220>
<223>

agaccckhitgt
tgacccaate
aagcchccga
ccaaacttct
gateoggate
cagactatca
togaaattaa
agttgaaatc
ceaaagtaca
cagagoagga
cagactacga

cogtoacaaa

attcatotet
cccogatagt
aaatgtegtt
catataggge
agchtacagat
ttgoggacaa
acgtacggty
tggaactgoc
gtggaaggtyg
cagoaaggac
gaaacacaaa

gagcttoaan

Artifieial Sequence

{allele 1)

atbottottt
atggccatyga
teatatgtat
getitcaaaca
tteacceotta
tcttataach
gectgeoacecat
tetgttgtgt
gataacgecoe
ageagcctaca

gtctacgoct

aggggagagt

ggttgtatgy
gtgtaggaga
ctbtyggtatca
gazacacagy
cecateagtto
accocttacac
ctgteticat
goctgetgaa
tcraateggg
goctcageay
gogaaghbcac

gttag

agcagacggc
aagagtoaco
acaaaaacco
cgttecogac
agttcaageca
attoggacasa
ctteccogoea
taacttctat
taactcccag‘
cacoctgacy

coatcagggc

Protein Segquence BEncoding synthetic Full Length Humanized

LR2BBLC Light Chain Variable Region and the Human Kappa Chain
Constant Region {Em{3) allotype)

<400> 197

(allele 1}

Asp Ile Val Met Thr Gln Ser Pro Asp Ser Met Ala Met Ser val Gly

1

5

10

128/152

15

60
129
180
240
300
360
420
480
540
600
660

7085



Glu Arg Val Thyr Leu hsn Cys Lys Ala Ser @lu Asn Val Val Ser Tyw
20 25 30

val Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile
35 40 45

Tyr Gly Ala SBer Asn Arg Asn Thr Gly Val Pro Asp Arg Phe Ser Gly
50 55 &0

Ser Gly Ser ala Thr Asp Phe Thr Leu Thr Ile Ser Ser Val Gln Ala
&5 70 75 80

Glu Asp Val Ala Asp Tvr His Cys Gly Gln Ser Tyr Asn Tyr Pro Tyr
85 50 a5

Thyr Phe Gly &ln Gly Thr Lys Leu Glu Tle Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly
115 120 i385

Thr Ala Ser Vval Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
1390 138 140

Lys Val @Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 i5Q i55 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
185 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Agp Tyr Glu Lys His Lys val Tyvr
180 185 150

Ala Cys @lu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
1856 200 205

Phe Asn Arg Gly Glu Cys
210

«2Z10»= 1898
«<211> 382
<212> DNA
«23i3> Artificial Segquence

<220>

«<223> Nucleic Acid Sequence Encoding synthetic Humanized LRMR2BBLC
Light Chain Variable Region

129/152



<400> 188
abtggaatece

gacatcgtaa
cttaactgea
ggtcaaagta
agatttageg
gaagacgttyg
ggcactaaac
<210>
<211l

<Rl2>
<213>

129
107
PRT

<220>
<223

aaacccttgt
tgacacaatc
aagcatbcga
ctaaacttet
gttecaggtte
cagactatca

ttgaaattaa

tttcatctet
ccotgactet
aaatgtogta
tatatatggt
agcaactgac
ttgtggacaa

ac

Artificial Sedquence

ateettotet
cttgetatga
tcttacgtat
geaagtaatc
tttacactia

tettataact

ggctttatgyg
gettgggega
cetggtatea
gtgaaagtgy
caétttctag

atecettatac

Chain Variable Region (without signal segquence)

«&00> 199
asp Ile val
1

Glu Arg Val

Val Ser

Trp
35

Gly
Eo

Tyxr AlLla

Ser Ser

65

Gly

Glu Asp Val

Thr Phe Gly

<210>
<Z211>
<2l2>
213>

200
705
D2

Met Thr

Thr
20

Teu

Tyr Gln

Ser Asn

Ala Thr

Ala Asp

85

Gln
100

Gly

Gin

Asn

Gln

Asp
70

Tyx

Thr

Ser
Cys

Liys

Pro
40

Lys

Glu Sex

55

Phe Thr

His

Cys

Lys Leu

Artificial Sequence

Pro Asp Ser

Ala

25

Gly

Gly

Leu

Gly

Glu
1058

Leu
10

Ser Glu

Gln Serxr

Val Pro

Thr Ile

75

Gln
a0

Ser

Ile Lys

136/152

&la Met

Val Val

30

Asn

Pro Lys Leu

45

Agp
60

Arg Phe

Ser Ser val

Tyr Asn

Tyx

Sexr

cgocgacgga
acgagtaaca
gcaaaaagct
cgtecoagac
cgttcaggce

tttoggacaa

Protein Sequence Defining synthetic Humanized LRMR2BBLC Light

Leuv Gly
15

Ser Tyr

Leu Ile

Ser Gly

Gl Ala

80

Pro Tyr
a5

60

120

180

240

300

360

382



<220
<Z223>

Nucleic Acid Sequence Encoding synthetic Full Length Humanized

LRMRZBSLC Light Chain Variable Region and the Human Kappa Chain Constant

Region (Km(3) allotype)

<400> 200
atggaatece

gacategtaa
cttaactgoea
gotcaaagto
agatttageyg
gaagacgttg
ggractaaac
tctgatgage
cocagagagg
gagagtgtea
ctgagcaaay
ctgagctego
«210>»
«21l>

<212Z2>
«213>

20L
214
PRT

<220>
<223

azaccetbgt
tgacacaatc
aagcatcecga
ctaaacttet
gttcaggtte
cagactatca
ttgaaattaa
agttgaaatc
cocraagtaca
cagagcagga
cagactacga

ccgtcacaaa

{allele

ttteatetot
ccctgactet
aaatgtegta
tatatatggt
ageaactgac
ttgtggacaa
acgtacggtyg
tggaactgec
gtggaaggtyg
cagcaaggac
gaaacacaaa

gagcttcaac

Artificial Seqguence

1}

atcoctbctet
cttgotatga
tettacgtat
geaagtaato
tttacactta
toettataact
goctgeaccat
tctgttgtgt
gataacgeo
agoacctaca
gtotacgecht

aggggagagt

ggctttatgy
gorttgggega
cectggtatoa
grgaaagtgg
caatttotagy
atccttatac
ctgtckbbcat
gectgcetgaa
t¢caatocgygg
goctocagoayg
gcgaagtcac

gttag

cgoagacyga
acgagtaaca
goaaaaacct
cagteccagac
egttecaggec
ttteggacaa
cticeegeea
taacttctat
taaatcaéag
caccctgacg

ccatcagggo

Protein Seguence Defining synthetic Full Length Humanized

LRMR2BBLC Light Chain Variable Region and the Human Kappa Chain
Constant Region (Km(3) allotype)

400> 201

Asp Ile Val
1

Glu Arg Val

Val Ser Trp
35

Tyz Gly Ala
50 '

Ser Gly Ser
65

Met: Thr

Thr
20

Leu
Tyr Gln
Ser

Agn

ala Thr

Gln

Asn

Gln

ATY

AsSp
70

Ser Pro

Cys

Lys

Pro
40

Lys

Glu
55

Ser

Phe Thi

Asp Ser

aAla Ser

Gly Gln

Gly Val

Leu Thr

{allele 1)}

Leug
16

Glu
25

Ser

Pro

Ile
75

131/152

Ala Met

Aszsn Val

20

Pro Lys,

45

Asp
€0

Arg

Ser Ser

Ser

Val

Leu

Phe

Val

Len
is

Gly

Ser Tvyr

Leu Ile

Ser Gly

Gln Ala

BO

60
120
180
240
300
360
420
480
540
500
660

708



Glu Asp Val Ala Asp Tyr His Cys Gly Gln Ser Tyr Asp Tyr Pro Tyr
. 8BS 20 25

Thr Phe Gly @Gln ¢ly Thr Lys Leu Glu Ile Lys Arg Thr Val alza Ala
lo0 105 110

Pro Ser Val Phe Ile Phe Proc Pro Ser Asp Glu €ln Leu Lys Ser Gly
115 120 1285

Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160

Glu Ser val Thr ¢lu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Sexr Lys Ala Asp Tyr Glu Lys His Lys Val Tyrx
igo 185 180

N
Ala Cys Glu val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lvs Ser
' 195 200 205

Phe Asn Arg Gly Glu Cys
210

<210 202

<21ll=> 17

w212 PRT

<213> Artificial Sequence

<220

<223> Heavy Chain CDR2 sequence (Rabat Definition) of synthetic
humanized Hu2ZBS8 Hvlf.l antibody

<400 202

Glu Ile Asn Pro Thr Asn Gly His Thy Asn Tyr Asn Glu Lvs Phe Gln

1 5 10 15
Gly

<210> 203

<«Z1ll> 17

212> PRT
<213> Artificial Sequence

132/152



<220>
<223> Heavy Chain CDRZ sequence {(Kabat Definition) ©f synthetic
humanized Hu2BB HvS5a.l antibody

<400> 203

Glu Ile Asn Pro Thr Asn Gly His Thr Asn Tyr Asn Pro Ser Phe Gln
1 5 10 15

Gly

<21l8> 204

<21 1l= 17

<2}2» PRT

<213> Artificial Seguence

=220:>
«223> Heavy Chain CDR2 seguence {(Kabat Definition) of synthetic

humanized LR2BSHC antibody
<400> 204

Glu Ile Asn Pro Thr Asn Gly His Thr Asn Tyr Asn Glu Lys Phe Lys
1 5 . 13 15

Gly

<210> 205

<21Lk> 17

<212> PRT

<213» Artificial Seguence

«220> )

<223> Heavy Chain CDR2 seguence (XKabat Definition) of gynthetic
humanized LRMR2BEHC antibody

<400> 205

Glu Ile Asn Pro Thr Asn Gly His Thr Asn Tyr Asn Gln Lys Phe Gln
iy 5 iG 15 -

Gly

<210> 206

«21dl>= 7

<212> PRT :
<213> BArtificial Seguence

<220>
«223» Light Chain CDR2 segquence (Kabat Definition} of synthetic

133/152



humanized LRMR2ZIBBLC antibody

400> 206

Gly Ala Ser Asn Arxg Glu Ser

1

<210>
<Z211l>
«2l2=
<213 >

207
982
DNA

<220>
<223>

<400> 207
cetcoaccaa
goeacagegyc
ggaactcagy
gactcetacte
acatctgeaa
aatcttgtga
cgtecagbott
agghtoeacatg
acgtggacygg
geacgtaccyg
agtacaagtg
aagccaaagyg
tgaccaagaa
cegtggagty
tggactccga
ageaggggaa
agaagagoch
«210>
<21l>

<212
<213 >

208
330
PRT

«220>
223>

5

gygcccatog
cotgggotge
cgooctgace
cchcageage
cgtgaatcac
caaaactcac
cctetbecece
cgtggtggtyg
cgtuggaggtyg
tgtggtcage
caaggbtoetce
gocagooooga
ecaggteage
ggagagcaat
cggetectic
cgtottotea

ctocochgtot

Artificial Seqguence

gtcttococecec
ctggteaagg
agoggeghge
gtggtgaccg
aageocagoa
acatgeceeac
ccaaaaccca
gacgtgagce
cataatgota
gteeckcacey
aacaaagccc
gaaccacagyg
ctgagctgoce
gggeagceegy
ttecoctetaca
tgeticaogiiga

cegggtaaat

Artificial Sequence

(allele

{allele 2}

tggeacaecte
actacttceec
acacctteeo
tgeoctcecag
acaccaaggt
cgtgoccaga
aggacaccct
acgaagacoc
agacaaagoee
toetgoacca
tcocagoaoce
tgtacaccckt
tggtcaaagy
agaacaacta
gcaagehcac
tgcatgagge

ga

1 or 2)

134/152

ctecaagage
cgaacoagty
ggctgtoota
cagetggyge
ggacaagaga
acctgaacte
catgatetee
tgaggtcaag
gegggaggay
gyactggcby
catogagaay
gecaceatoo
cttetatcce
cCaagaocacy
cgtggacaay

totgeacaac

acctatgggy
acggtgtegt
caghbcoctocag
acccagacct
gttgagecca
ctgggggyac
cggaccecty
ttecaactggt
cagtacaaca
aatggcaagg
accatctoca
cgggagygaga
agecgacatey
cctocogtge
agcaggtgge

cactacacgco

Mucleic Acid Seguence Encoding synthetic Human ¥gGl Heavy Chain
Congtant Reglion (Glm(;) allotype)

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

992

Protein Sequence Defining synthetic Human IgGl Heavy Chain Constant
Region (E1m{3) allotype)



400>

208

Ala Ser Thr

1

Sex

Fhe

Gly

Leu
&85

Tyr

Arg

Bro

Lys

Val
145

Tyr

Glu

Lys

Gln
225

Thr

Pro

val

50

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Ser

Glu

35

His

Sex

Cys

Glu

Pro

115

Lys

Val

Asp

Tyr

Asp

195

Len

Lys

Gly

20

Pro

Thx

Val

Asn

Pro

100

Gliu

hap

Asp

Gly

Asn
180

Tzp

Pro

Glu

Gly

Gly

Val

Phe

val

val

85

Lys

Leu

Thy

Val

vVal

165

Ber

Leu

Ala

Pro

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

Ser

150

Glua

Thr

Asn

Pro

Gln
230

Ser

Ala

Val

Ala

55

val

Cys

Gly

Met

138

val

Tyxr

Gly

Tle

215

val

Val

Ala

Ser

40

val

Pro

Lys

Asp

Gly

120

Ile

Glu

Hisg

Arg

Lys

2040

Glu

Tyx

Phe

Leu
25

T

Leu

Ser

Pro

Lys

108

Pro

Ser

Asp

Asn

Val

185

Glu

Lys

Thr

Pro

Lo

Gly

Asn

Gln

Ser

Ser

890

Thz

Ser

Pro

Ala

170

Val

Tyr

Thix

Leu

heu

Cys

Sex

Sex

Ser

75

Asn

His

val

Thr

Glu

155

Lys

Ber

Lys

Iie

PrO
235

135/152

Ala

Lew

Gly

Ser

60

Leu

Thi

Thr

Fhe

Pro

140

Val

Thr

val

Cys

Ser

220

Pro

Pro

val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glun

Lys

Lys

Leu

Lys

205

Lys

Ser

Ser

Liys

320

Leu

Leu

Thr

vVal

Pro

110

Phe

val

Phe

Pro

Thr

190

Val

Ala

Ser

15

Asp

Thr

Tyxr

Gln

Asp

o5

Pro

Pro

Thr

Asn

Aryg

175

Val

Ser

Lyg

Glu

Liys

Tyr

Ser

Ser

Thr

80

Lys

Cyg

Pro

Cys

Trp

160

Glu

Leu

Asn

Gly

Glu
240



Met Thr Lys

Pro Ber Asp

Asn

Tyr Lys

275

Leu Ser

Tyzr
299

val
308

Fhe

Gln Liys

<210>
<211l>
<212>
«213>

208
1404
DNA

<220>
<223>

Ser

Ser

Gln
245

Asn

Ile
260

Ala
Thr Thr
Leu

Lys

Cys Sex

val

val

Pro

Thy

val

Ser Leu

Glu Trp

Thi

Glu

Leu

Cvs
250

Ser Asn

265

val
280

Pro

val
295

Asp

Met His

310

Sex
325

Leu

Letl

Ser Pro

Artificial Seguence

Leu

Lys

Glu

Gly

Asp Ser

Ser Arg

Ala Leu

318

Liys
330

Val Lvs

Gly Gln

Asp Gly

2885

Trp Gln

300

Asn

Chain Constant Region Glm{3) allotype (allele 2}

<400> 209
atggggtcaa

gtygcagetgyg
tgtaagggtt

gggaaaggce

cegteoctico
cagtggagea
gotagoatet
aagggcccat
geecktggget
ggcgoectyga
teectcagea

aacgtgaatc

cegoeatoect
tgeagtetyy
ctggatacag

tggagtggat

aaggccaggt
goeotgaagge
ttgactactg
cggtettoece
goctggtoaa
ccageggegt
gegtggtgac

acaagoccayg

cgcectecte
agcagaggtyg
ctttaccacc

gogggagatt

caccatcbcoa
ctoggacace
gggccaagga
cchggeaccce
ggactacttc
goacacctte
cgtgoecetoo

caagaccaag

ctggetgrto
saaaagecoeyg
tactggatge

aatcctacea

getgacaagh
gocatgtatt
accctggtca
teckbocaaga
coocgaacogy
caggcetgtec
agcagcttag

gtggacaaga

136/152

tccaaggagt
gggagtctot
actgggbtgoy

agggtcatac

ccatcageac
actgtgegay
cegecteeto
gcacctoetgyg
tgacggtgte
tacagtcecte
gcacccagac

gagttgagce

Gly

Pro

270

Ser

Gln

Hisg

Phe
255

Tyr

Glu Aan

Phe Phe

Gly

Agn

Thx
320

Tyr

ctgtgecgaa
gaagatetce
ccagatgeco

taactacaat

tgcctaccetg
aaactatgtt
agectecacco
gggcacagey
gtggaactca
aggactctac
ctacazcLge

caaatcttgt

Nucleie Acid Sequence Encoding synthetice Pull Length Chain Containing
Humanized Hu2B8 Hv5-51.1 Heavy Chain Variable Region and the Human IgGl Heavy

60

120

i80

240

300

360

420

480

540

600

660

720



gacaaaacte
trecktctten
tgcgtggtgg
ggcgtggagg
cgtgtggtoa
tgecaaggtet
gggcagecoce
aaccaggtoa
tgggagagca
gacggctoet
aacgbtocttet

ctotecctgt

«<210> 210
<211l>
<2l2>
<213

448
PRT

<220
223>

acacatgecoe
tococcaaaace
tggacgtgagy
tgcataatge
gegtccoteac
craacaaage
gagaaccaca
gootgacoty
atgggoagcc
tettectota
catgctocogh

ctoogggtaa

accgtgroeea
caaggacaca
ccacgaagac
caagacaanay
egtectgecac
cctececagee
ggtgtacace
cétggtcaaa
ggagaacaac
cagcaagete
gatgeatgag

atga

Artificial Sequence

gcacctgaad
cteatgatet
cetgaggtoa
cegegggagy
caggactgge
cccatcgaga
ctgeooeccat
ggecttetate
tacaagacaca
accgtggaca

goctectgeaca

tectggggyy
cooggaccac
agttcaactyg
ageagtacaa
tgaatggcan
agaccatoetc
ccegggagyga
ccagegacat
cgecteecegh
agagcaggtg

accactacac

acegtecagtce
tgaggtecaca
gtacgtggac
cagecacgtac
ggagtacaay
caaagccaaa
gatgaccaay
cgeegtggay
getggactcoe

geageagyggg

geagaagage

780
840
200
860
1020
1050
1140
1200
1260
1320
1380

1404

Protein Sequence Defining synthetic Full Length Heavy Chain Containing

Humanized Hul2BB HvE-51.1 and the Human IgGl Heavy Chain Constant Region

Glm {3} allotype {allele 2)

<400» 210
Glu Val Gin
1

Ser Leu Lys

His
35

Trp Met

Glu
590

Gly Ilie

Gln
85

Gly Gln

Leu Gln

Trp

Leu Val

Tle
20

Ser
Trp Val
Azn Pro
Thr

val

Ser
a8s

Ser

Gln

Cys

Arg

Thxr

ITle

70

Leu

Ser Gly

Lys Gly

Gln Met

49

Asn
55

Gly
Ala

Ser

Liys Ala

Glu
1o

ala val

Ser
25

Gly Tyr

Pro Gly Lys

Thr

Ash

Ser
75

Liys

Ser Asp Thr

80

137/152

{without signal sequence)

Lys Lys

Ser Phe

30

Leu
45

Gly

Asn

VY
60

ITle Ser

Ala Met

Pro

Thy

Gilu

Rro

Thr

Gly Giu

15

Thr Tyr

Trp Met

Ser rhe

Ala Tyr

80

Tyr
85

Cys



Ala
Leu
Leu
Cys
145
Ser
Ser
Sex
Asn
His
225
val
Thrx
Glu
Liys
Sex

308

Lys

Arg

Val

Ala

120

Leu

Gly

Sex

Lien

Thr

210

Thr

Phe

Pro

Val

Tha

290

Val

Cys

DB

Thi

115

Pro

val

Ala

Gly

Gly

185

Lys

Cys

Leu

Glu

Lys

275

Lys

Leu

Lys

Tyr
100
Val
Ser
Lys
Leu
Leun
180
Thr
val
Pro
Phe
Val

260

Phe

Thay

Val

Val

Ser

Ser

Asp

Tht
165

Tyr

Gin

Asp

Pro

Pro

245

Thr

Asn,

Arg

val

Ser
328

Gly

Ser

Lys

Tyx

150

Ser

Ser

Thr

Lys

Cys

230

Pro

Cys

Trp

Glu

Ly

310

DER

Ser

Ala

Ber

135

Phe

Gly

Leu

Tyr

Arg

215

Dro

Liys

Val

Ty

Glu

2985

Liys

Ile
Ser
120
Thr
Pro
val
Ser
Ile
200
Val
Ala
Pro
Vval
Val
280
Gln

Gln

Ala

Phe

105

Thr

Sexr

Glu

Hig

Ser

188

Cys

Glu

Pro

Lvs

Val

2865

AsSp

Tyr

Asp

Leu

Asp-

Lys

Gly

Pro

Thr

170

val

Asn

Pro

Glu

Asp

250

Asp

Gly

Agan

TEp

Pro
330

Tyr

Gly

Gly

val

155

Phe

val

val

Lys

Leu

235

Thz

Val

Val

Ser

Lew

31k

Ala

138/152

Trp

Pro

Thr

140

Thyx

Pro

Thy

Asn

Ser

220

Leu

Leu

Ser

Glu

Thir

300

ASn

Pro

Gly

Ser

125

Ala

Val

Ala

Val

His

205

Cys

Gly

Met

His

Val
285

Tyx

Gly

Ile

Gln

110

Val

Ala

Ser

Val

Pro

180

ivys

Asp

Gly

Ile

Glu

270

His

Arg

Lys

Glu

GLly

Phe

Leu

Trp

Leu
175

‘Ser

Pro

Lys

Pro

Ser

255

Asp

Asn

val

Glu

Lys
335

Thx

Pro

Gly

Asn

le0

Gln

Ser

Ser

Thr

Ser

240

Arg

Pro

Ala

Val

Ty

320

Thr



Ile

Pro

Leau

Asn

i85

Ser

Lieu

Ser

Pro

Val

370

Gly

Asp

Trp

His

Lys

Sex

355

Lys

Gln

Gly

Gln

Asn
438

Ala
340

Arg

Gly

Pro

ser

Gln

420

His

Lys

Glu

Phe

Glu

The

405

Gly

Ty

Gly Gin

Glu Met

Pro
378

Asn Asn

390

Phe Leun

Val

Asn

Thr Gln

Pro

Thr
360

Ser

Ty T

Tyr

Phe

Lys
440

Arg
345

Lys

Lys

Ser

Ser

425

Ser

Glu

Asn

Ile

Thr

Lys

410

Cys

T.eu

Pro

Gln

Ala

Thr

ass

Leu

Sexr

Sex

Gin val

val Ser

365

val
380

Glu

Pro

Pro

Thx

val

Val

Met

Ser
445

Leu

Tyxr
350

Leu

Trp

val

Asp

His

430

Pro

Thr

Thr

Glu

T.=u

Lys

415

Glu

Gly

Leu

Cys

Ser

Agp

400

Ser

Ala

Lys

210>
<21il>
<212>

21l
2209
DNA

<213

<220>
w223 =

<400> 211
atgatgtggg

cteoctgettce
catgaatita
azaaccaaas
tttacgttea
cctttcaata
gaaaacaaag
gtatccatca
cacagoetittt
cotegagggg
gtctgtgac;

agagygLoecca

ggaccaaact
atgtogecat
aaaagtoeage
aagtgaacte
chigecaaggc
ghatgtcaag
actatattag
ctaagaytgg
tgccttogag
3593399999
Ctectoagtyg

tggatcacac

Artificial Seguence

totgeogygto
coeootatgea
aaaaactact
tgcagatgag
cttegttikt
tggagtgaaa
aaactgeata
catcaaatgc
cbategoggt
accctggtgt
tctcagaagtt

agaatcagge

gynthetic HGF mhm {(V495-L585)

ctgttgotga
gaaggacaga
cttaceaagy
tgtgecaaca
gataagtcaa
aaagggtttg
attggtaaag
cageettygga
aaagacctac
thoacaagea
gaatgecatga

aagactigta

139/152

ageatgtaet
agaasagaay
aagacccatt
ggtgtatecag
gaaaacgatyg
gecatgaatt
gaggeageta
attoccatgat
aggaaaacta
atcocagaggt
cotgoaatygg

ageogetggga

cetgeacehe

gaatacactt

. actgaagatt

gaacaggagc -

ctactggtat
tgacctetat
taaagggacyg
coecccabgasa
ctgtegaaat
acgctacgaa
tgaaagctac

ccagcagaca

a0

1240

180

240

300

360

420

480

540

600

660

720



coacacegygc
tgeccgcaate
tgggagtatt
atggaaacaa
atttggaatyg
actccogaga
gctgaatcac
attcococaagt
atgggcaact
gaggatttac
tgecggaatc
cettgggatt
ttggaccata
ccaacacgas
ggaggatcat
gacttgaaag
aaatgcaaac
gttttaatga
cctagttatyg
actggattga
gagaaatgca
gaggctgaaa
gaagcaacaca
ccaaategte
attttgacat
«210=
<21ll>

<212>
<213>

21z
680
PRT

<220>

<d23>

<430» 212

acaagbtott
ctgatggoaa
gtgcaattaa
ctgaatgoat
gaattcoctyg
acttcaaatyg
catggtgttt
gtgacgtgta
tatocaaaac
accgtcatat
ctgatgatga
attgccoccoctat
crtgtaatatg
caaacatagg
tgataaagga
attatgaagc
aggttctcaa
agcttgocteyg
gttgtacaat
tcaacgogga
gtoageacea
agattggatc
aaatgagaat
ctgttatitt

acaagttgty

gocagaaaga
gocegaggeca
aacgtgeget
tcaaggoeaa
tcagogtbtgy
caaggacctt
taccactgac
aagtggacaa
aaggbtctaga
cttetgagag
tgecocatgga
ttocecgttgt
ctgtgocaaa
atggatggtt
gagttgggtt
ttggcttgga
tgtitcocceag
acctgeaatce
coctgaaaayg
tggbtttatba
tcaaggeaag
aggaccatgt
ggttctitggt
tgttcgagta

cggocgccat

Artificial Segquence

tatccogaca
tggtgetaca
cacagtgetyg
Jgagaagget
gattogeagh
agagaaaatt
ccaaacatec
gattgttate
cttavatgttc
ccagatgeta
cotitggtgct
gaaggagata
acaasaacaac
agtttgagat
cttactgeac
attecatgatg
ctggtatatg
ctggataact
accacttaca
cgaghtagete
gtgacttiga
gagggagatt
gtcattgtte
gcatattatyg

caceatcace

Synthetic EGF mhm495-585 active

140/152

agggctttga
¢tcttgacoa
tgaatgagac
acaggggaac
acoctcacaa
attgccgeaa
gagtitggota
gtggcaatgy
ceatgtggga
goaaattgaa
acacggggaa
ctacacctac
tgegggttygt
acagaaataa
gacagtgttt
toccacggaag
gcococtgaagy
ttgteagtac
gtatttacgg
atctgtatat
atgagtctga
atggtggecc
ctggtegtgy
caaaatggat

atcactaayg

tgataattat
tgacaccact
tgatgtcect
cageaatace
geatgatatce
tecagatggy
ctgctetoag
gaaaaakttac
caagaatatyg
taagaattac
tectettace
aattgtcaat
aaatgggatt
acatatatgc
coccttetaga
aggagatgag
atcagatcty
aattgattta
ctogggetac
tatggggaat
gttatgtget
actcattigt
atgtgecate

acacaaagta

780
840
500
960
1020
1080
1140
1200
1260
1320
1380
1440
LEGO
1560
1620
1680
1740
1800
1860
1520
198090
2040
2100
2160

2209



Pro

Ala

Phe

Sex

Tyr

65

Sexr

Pro

Tyx

Glu

Glu

145

ASn

Thxr

Pro

Pro

Tha
225

Leu

Asn

Val

Met

50

Glu

Tyx

Trp

Arg

Glilu

130

Val

cGly

Cvs

Glu

bsp

210

Trp

Leu

Arg

Phe

35

Ser

Asn

Lys

Asn

Gly

115

Gly

cys

Glu

Gln

Arg

185

Gly

Giu

Lys

Cys

20

Agp

Ser

Lys

Gly

Sexr

100

Liys

Gly

Asp

Ser

Arg
180

Tyr

Liys

Tyr

Ile

Ile

Lys

Gly

Asp

Thr

85

Met

Asp

Pro

Ile

Tyxr

185

Trp

Pro

Bro

Cys

Lys

Arg

Ser

val

Tyr

70

Val

Ile

Leu

Trp

Pro

150

Arg

Asp

Asp

Arg

Ala
230

Thr

Asn

Arg

Liys

55

Ile

Ser

Pro

Gln

Cys

135

Gln

Gly

Gln

Lys

Pro

215

Tle

LyS

ALG

Lys

40

Lys

Arg

Tle

His

Glu

120

Phe

cys

Pro

Gln

Gly
200

Trp

Lys

Lys

Gly

25

Arg

Gly

Asn

Thi

Glu

105

Asn

Thr

Sexr

Met

Thr

185

Phe

Thx

Val

10

Phe

Cys

Phe

Cys

Lys

20

Hig

Ty

Ser

Glu

Asp

170

Pro

Asp

Tyr

Cys

Asn

Thrx

Tyx

Gly

Ile

75

Sexr

Ser

Cys

Asn

Val

155

His

Asp

Thr

Ala
235

141/152

Ser

Phe

Trp

His

&0

Ile

Gly

Phe

Arg

Pro

140

Glu

Thirr

Brg

AST

Leu

220

His

Ala

Thr

Tyr

45

Glu

Gly

Ile

Leu

Asn

125

Glu

Cys

Glu

His

Tyr

205

Asp

Ser

Asp
Cye
38

Pro
Phe
Lys
Lys
Pro
110
Pxo

Val

Met

Ser
Lys
190
Cys

Pro

Alz

Glu

15

Lys

Phe

Asp

Gly

Cys

a5

Ber

Arg

Thy

Gly
175

Fhe

Asp

Val

Cys

Ala

Asn

Leu

Cly

BO

Gln

Sex

Gly

Tyr

Cys

180

Lys

Leu

Asn

Thr '

Asn
240



Glu

Glu

Gln

Asn

Gly

305

Gly

Cys

Arg

His

Tyxr

385

Gly

Sly

Cys

Thr

Cys
465

Thr

Gly

Arg

Fhe

290

Ala

Tyx

Tyr

Serxr

Arg

370

Cys

Asn

A=sp

Ala

Asn

450

Gly

Asp

Tyr

Trp

275

Lys

Glu

Cys’

Arg

Gly

355

Hisg

Arg

Pro

Thr

Lys

435

Tle

Gly

val

Arg

260

Asp

Cys

Ser

Ser

Gly

340

Leu

Ile

Agn

Leu

Thr

420

Thx

Gly

Ser

Dro

245

Gly

Ser

Lys

Pro

Gln

325

Asn

Thr

Phe

Pro

Yle

405

Pro

Lys

TED

Leu

Met

Thr

Gl

Asp

Trp

310

Ile

Gly

Cys

Trp

Rap

330

Pro

Thr

Gln

Met

Ile
470

Glu

Ser

Tyx

Leu

285

Cys

Pro

Lys

Sax

Glu

375

Asp

Trp

Ile

Leu

val

455

Lys

Thy

ABnN

Pro

280

Arg

Phe

Lys

AsIl

Met

360

Pro

Asp

Asp

val

Arg

440

Ser

Glu

Thr

Thr

265

His

Glu

Thr

Cys

Tyr

345

Trp

Asp

Ala

Tyr

Asn

425

Val

Leu

Ser

Glua

250

Ile

Lys

Asn

Thi

Asp

330

Meat:

Asp

Ala

His

Cys

410

Ly

Val

Arg

Trp

cys

Tzp

His

Tyr

AEp

315

val

Gly

Lys

Ser

cly

395

Pro

Asp

Asn

Tyr

val
4775

142/152

Ile

Asn

Asp

Cys

300

Pro

Ser

Azn

Asn

Lys

380

Pro

Ile

Hisg

Gly

Arg

460

Liew

Gln

Gly

Ile

285

Arg

AgSni

Ser

Leu

Met

385

Len

Trp

Ser

Pro

Ile

445

Asn

Thr

Gly

Ile

270

Thyr

Agn

Ile

Gly

Ser

350

Glu

Asn

Cys

Arg

Val

430

Pro

Tys

Ala

Gin

255

Pro

Pro

Pro

Arg

Gln

335

Lys

Asp

Lys

Tvr

Cys

415

Ile

Thr

His

Ary

Sy

Cys

Glu

Asp

Val

320

AsSp

Thr

Leu

Asn

Thy

400

Glu

Ser

Arg

Ile

Gln
480



Cys Phe

His Asp

val Ser

Pro Ser Arg Aspy Leu Lys Asp Tyr Glu
485 490

Val His Gl? Arg Gly Asp Glu Lys Cys
500 505 )

Gln Leu Val Tyr Gly Pro Glu Gly Ser
515 520

Liys Leu Ala Arg Pro Ala Ile Leu Asp Asn Phe

530

535

Leu Pro Ser Tyr Gly Cys Thr Ile Pro Glu Lys

545

BE5¢ 555

Tyr Gly Trp Gly Tyr Thr Gly Leu Ile Asn Ala

Val Ala

SEeS5 570

His Leu Tyr Ile Met Gly Asn Glu Lys
580 585

Gln Gly Lys Val Thr Leu Asn Glu Ser Glu Leu

Liys Tle
810

ESE 600

Gly Sex Gly Pro Cys Glu Gly Asp Tyr
615

Uys Glu Gln His Lys Met Arg Met Val Leu Gly

625

630 635

Arg Gly Cyg Ala Ile Pro &Asn Arg Pro Val Ile

645 880

Tyr Tyr Ala Lys Trp Ile His Lys Val Ile Leu

€60 665

Gly Brg His His His His His His

<2L0>
=211 >
<212>
<213

w2Z20>
<223 >

675 680

213

2194

DNA

Artificial Sequence

Synthetic HGF mhm (I499-R556)

143/152

Ala

Lys

Asp

val

540

Thr
Asp
Cys
Cys
Gly
620
Val
Phe

Thr

Trp

Gln

Lieu

525

Ser

Thr

Gly

Ser

Ala

605

Gly

Ile

val

Tyr

Len
Val
510
Val
Thr
Cys
Leu
Gln
590
Gly
Pro
Val

Arg

Lys

G670

Gly

4585

Leu

Leu

Tie

Ser

Leu

573

His

Ala

Lew

Pro

Val

€558

Leu

Ile

Asn

Met

Asp

Ile

560

Aryg

Glu

Ile

Gly

640

Ala

Cys



<400> 213
atgatgtggg

ctoetgetto
catgaattta
aaaaccaaaa
tttacgttea
cctiteaata
gaaaacaaagy
gtatccatca
cacagctatg
gggggaccct
cagtgticag
cacacagaat
Ltcttgoeag
ggcaagooga
attaaaacgt
tgeattcaagy
cococtgtcage
aaatgcaagy
tgtttitacca
gtgtcaagty
aaaacaaggtlt
catatcttet
gatgatgcco
cectatticece
atatectgtyg
ataggatoga
aaggagagtt
gaagatboge

ctcaatattt

ggaccaaact
atgtoegoeat
aaaagtcage
aagtgaacte
ctitgoaagge
gtatgtcaay
actatattag
ctaagagtgy
goggtaaaga
ggtgtttcac
aagttgaatyg
caggcaagac
agagatatcc
ggceatggty
grgetoacay
goccaaggaga
gttgyggatte
accttagaga
ctgaccoaaa
gacaagattg
ctggactiac
gggagecaga
atggaccttg
grrgtgaagy
craaaacaaa
tggttagtth
gggttettac
ttggaattoa

cocagetage

tetgeoeggte
cococctatgea
aaaaactact
tgcagatgag
cttegtbttt
tggagtgasa
aaactgeatc
cateaaatgeo
cctacaggaa
aagcaatcca
catgacctgc
ttgtecagege
cgacaaggygc
ctacactoctt
tgc;gtgaat
aggttacagg
goagtacect
aaattattge
catecgagtt
ttatcgtgge
atgttocaty
tgoetageaaa
gtactacacg
agatactaca
acaactgcgg
gagatacaga
tgeacgacag
tgatgtcecac

atatggeoect

ctgttgotge
gaaggacaga
ctitaccaagy
tgtgocaaca
gataagicaa
aaagggtety
attoggtaaayg
cagoottgga
aactactgteo
gaggtacgct
aatggtgaaa
tgggaccage
tttgatgata
gacoctgaca
gagactgatg
ggaaccagca
gacaageatyg
cgeaatccayg
ggetactgot
aatgggaaaa
tgggacaaga
ttgaataaga
gggaatcctc
cotacaatig
gttgtaaatg
aataaacata
tgtttocett
ggaagaggayg

gaaggatcag

144/152

ageatgtoct
agaaaagaag
aagacecatt
ggtgtatcag
gaaaacgaty
goecatgaatbc
gaggeageta
attceccatgat
gaaatocteg
acgaagtoty
gctacagagg
agacaccaca
atratrtgoey
coccecttgaga
tccétatgga
ataccatttyg
atatcacteoe
atggggctga
cteagattoa
attacatggg
atatggagga
attactgeeg
ttattecttg
tcaattigga
ggattoeaac
tctgoggagyg
ctegagactt
aggagaaaag

atoctggtott

coctgeaccte
aaatacactt
actgaagatt
gaacaggggc
ctactggtat
tgacctcotat
taaagggacyg
cooocatgaa
aggggaagaa
tgacatteoct
ﬁcccatggat
coggcacaag
ﬁaatcctgat
gtattgtgea
aacaactgaa
gaatggaatt
cgagaactte
atcaccatgg
caagtgtgac
caacttatece
titacaccgt
gaatcctgat
ggattattge
ccatecetgta
acygaacaaac
atcattgata

gaaagattat

aagacagatt

actgaagett

&0
120
i80
240
300
380
420
480
540
600
650
720
780
840
200
960
1620
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680

1740



atttacctagy
gotacactgy
ggaatgagaa
gtgotgggga
tttgtgaacsa
céataccaaa

aagtaatttt

Ser Ala Asp

Phe Thr Cys

30

Trp Tyr

45

His Glu

60

Phe

Ile Gly Lys

Gly Ile Lys

Tyr Arg

Pro

GlLy

ttatggttgt
attgatcaac
atgcagtcag
tgaaaagatt
acacaaaatg
tegtoekggt

gacatacaag

Glu
15

Cys

Lys Ala

Phe Zsn

Asp Leu

Gly Gly

80

Cys Gln

95

Lys Asp

getocgacctg caatcctgga taactttgbe agtacaattyg

acaatccotg aaaagaccac ttgeagtatt tacggoctgug

geggatggtt tattacgagt agcteatctg tatattatgg

cacceateaag geaaggbtgac tttgaatgag tcetgagttat

ggatcaggac catgtgaggg agattatggt ggoccactea

agaatgogttc ttggtgteat tgtteoctggt cgtggatgtg

atttttgtte gagtageata ttatgcasaas tggatacaca

ttgtgcggee geocatcaceca tcaccatcac taag

«210= 214

«<2tl= 675

212> PRT

<213» Artifigcial Sequence

«220>

=223> Synthetic HGF mhm 498-558 active

<400>= 214

Pro Leu Leu Lys Ile Lys Thr Lys Lys Val Asn

1 5 10

Ala Asn Arg Cys Ile Arg Asn Arg Gly Phe Thr

20 25
Phe Val Phe Aop Lys Ser Arg Lysg Arg Cys Tyr
35 40

Ser Met Ser Serxr Gly Val Lys Lys Gly Phe Gly
50 5B

Tyr Glu Asn Lys Asp Tyr Ile Arg Asn Cys Ile

65 70 75

Ser Tyr Lys Gly Thr val Ser Ile Thr Lys Ser

85 90
Pro Trp Asn Ser Met Ile Pro His Glu His Ser
100 105
Leu Gln Glu Asn Tyr Cys Arg Asn Pro Arg Gly
115 120

Trp Cys Phe Thy Ser Asn Pro Glu Val Arg Tyr

130 138

1457152

Glu

Glu
140

Glu
125

val

110

Gly

Cys

Gly

Asp

Pro

Ile

1800
1860
1920
1980
2040
2100
2160

2154



Pro

145

Lrg

hsp

Asp

Arg

Ala

223

Meb

Thr

Glin

Trp

305

Ile

Gly

Cys

Trp

Gln

Gly

Gln

Lys

Pro

210

Ile

Giu

Ser

Tyr

Leu

290

Cys

Pro

Liys

Ser

Glu
370

Cye

Pro

Gin

Gly

185

Trp

Lys

Thr

Asn

Pro

275

Axg

Phe

Lys

Agn

Mat

c3-1-3

Pro

Ser

Metb

Thr

180

Phe

Cys

Thr

Thx

Thr

260

Hisz

Glu

Thr

Cys

VY

340

Txp

Asp

Glu

Asp

165

Pro

Asp

Ty

Cys

Glu

248

Ile

Lys

Asn

Thr

Aep

325

Meb

Asp

Ala

val

130

His

AsSp

Thr

Ala
230

Cys

Trp

Hisg

Tyr

Asp

31l¢

Val

Gly

Lys

Ser

Glu

Thx

Arg

Asrn

Ile

Amn

Asp

Cy=

288

Pxro

sSer

Agn

Agrn

Lys
375

Cys

Glu

Hig

Tyr

200

Asp

Ser

Gin

Gly

Ile

280

Arg

Asn

Ser

Louw

Met

g0

Lt

Met
Ser
Lys
i85
Cys
Pry
Ala
Gly
Ile
265
Thix
Asn
Ile
Gly
Ser
345

Glu

Asn

Thr

Gly

170

Phe

Arg

Asp

val

Gln

250

Pro

Pro

Pro

Ary

Gln

330

Lys

Asp

Lys

Cys

155

Lys

Leu

Asn

Thx

Asn

235

Gly

Cys

Glu

Asp

Val

315

Asp

Thr

Leu

Asn

146/152

Asn

Thiy

Pro

Pxro

PO

220

Glu

Glu

Gln

ABn

Gly

300

Gly

Cys

Ary

Hig

™V
380

Gly

Cys

Glu

Asp
205

Trp

Thr

Gly

Axg

Phe

285

Ala

Tyx

Tyx

Sexr

Arg

365

Cys

Glu

Gln

Arg

130

Gly

Glu

Aup

Tyr

270

Lys

Glu

Cys

Arg

‘Gly

350

His

Sexr

Arg
175

Tyr

Lys

Ty

val

Aryg

255

Asp

Cys

Ser

Ser

Gly

335

Lieu

Tle

Asn

Tyx

160

Trp

Pro

Fro

Cys

Pro

240

Gly

Ser

Lys

Pro

Gln

320

Asn

Thx

Phe

Pro



Asp

385

Pro

Thr

Gin

Met

ITle

465

Asp

Ary

TYY

hAla

Cvs

548

Thx

Ile

Leu

Pro

Asp

Trp

Ile

Leu

Val

450

Lys

Leu

Gly

Gly

Ile

530

Thr

Gly

Met

Asn

Cys
610

Asp
Asp
val
Axrg
435
Ser

Glu

Lys

Glu

‘Pro

5815

L.eu

Tle

Leu

Gly

Glu

585

Glu

Ala

Tyr

Asn

420

val

Leu

Sex

Asp

Glu

500

Glu

Asp

Pro

Ile

Asn

580

Ser

Gly

His

Cys

405

Leu

val

Arg

Trp

Tyr
485

Lys

Gly

ABIl

Giu

ABT:

565

Glu

Glu

ASD

Gly
380

Pro

Asp

Asn

TYT

val

470

Glu

Arg

Ser

Phe

Lys

S0

Ala

Lys

Leu

Tyx

Pro

Ile

Gly

Arg

455

Lien

Ala

Lys

Asp

val

535

Thr

Asp

Cys

Cys

Gly
615

Trp
Ser
Pro
Ile
4490

Asn

Thr

Tip

Gln

Leu

520

Ser

Thz

Gly

Ser

Ala

600

Gly

Cys

Arg

Val

425

Pro

Lys

Ala

Leu

Ile

505

Val

Thr

Cys

Leu

Gln

585

Gly

Pro

Ty

Cys

410

Ile

Thx

Ary

Gly
490

Leu

Len

Ile

Sexr

Leu

570

Ala

Liew

Thx

395

Glu

Ser

Arg

Tle

Gln

£75

Tle

Asn

Leu

Asp

Ile

555

Axrg

His

Glu

Ile

1471152

Gly

Gly

Cys

Thy

Cvs
480

Cy's

His

Ile

Lys

Leu

5440

Tyr

Val

Glin

Liys

Cyrs
620

Asn

Asp

Ala

Asn

445

Gly

Phe

Asp

Ser

Leu

525

BPro

Gly

Ala

Gly

Ile

§05

Glu

Pro

Thi

Lys

430

Ile

Gly

Pro

Val

Gln
510 .

Ser

Tep

His

Lys

590

aly

Gln

Len

Thr

415

Thr

Gly

Ser

Ser

His
495

Leun

Arg

Tyx

Gly

Len

575

Val

Ser

His

Ile

400

Pro

Lys

Trp

Lieu

Arg

480

Gly

val

Pro

Gly

Tyr

560

Tyx

Thr

Gly

Lys



Met Arg Met
625

Pro Asn Arg

Ile His Lys

His His His
675

<210
<21l
<ZiZ>
<213

215
2183
DNA

<220
<223>

<400= 218
atgatgtggyg

ctoectgette
catgaatita
aaaacoaaaa
tttacgtica
cotthcaata
gaaaacaaag
gtatccatca
cacagctatc
gggggaccet
cagtgtbeag
cacacagaat
ttottgeoay
ggcaagooga
attaasaacgt
tgeoatteaay
cectgtoage

aaatgcaagyg

Val Leu Gly Val Ile Vval Pro Gly
630

635

Pro Gly Yle Phe Val aArg Val Ala

645

650

Val Ile Leu Thr Tyr Lys Leu Cys
665

660

ggaccaaact
atgtegecat
aaaagbcaga
sagtgaactc
ctigcaagge
gtatgtcaag
actatattag
ctaagagtgy
goggtaaaga
ggtgtttecac
aagttgaatg
cagguoasgac
aaagatatcec
ggccatgaty
gogotoacay
gocaaggaga
gttaggatto

agottagaga

Artificial Seguence

tctgooeggte
cooetatgea
aaaaactact
tgcagatgag
cttegttttt
tggagtgaaa
aaachgeate
catcaaatge
cctacaggaa
aagcaatoca
catgacctge
ttgtcagcocgo
cgacaaggge
ctacactott
tgctgtgaat
aggttacagy
gcagtaceot

aaattattge

Synthetic HGF mhm (W507-L585)

ctgttgotge
gaagyacaga
cttaccaagy
tgtgocaaca
gataagtcaa
aaaggygtotyg
attggtaaay
cageoettgga
aactactgte
gaggtacgot
aatggtgaaa
tgggaccago
tttgatgata

gaccctgaca

gagactgatyg

ggaaccagea
cacaageaty

cgcaateeay

148/132

Arg Gly Cys

Tyr Tyr Ala

Gly Arg His
870

agcatgbeet
agaaaagaag
aagacccatt
ggtgtatcayg
gaaaacgatyg
gocatgaatt
gaggcagcta
atteccatgat
gaaatcctog
acgaagtctg
gctacagagy
agacaccaca
attattygecg
cceettggga
teectatgga
ataccatttg
atatcactogo

atggggotga

Ala TIle

640

Lys
655

Trp

His His

cctgcaccte
aaatacactt
actgaagatt
gaacagggge
ctactggtat
tgacctetat
taaagggacy
cococatgaa
aggggaagaa
tgacaticct
tocecatggat
coggoacaag
caatceotgat
gtattgtgea
aacaactgaa
gaatggaatt
cgagaactto

atcacoatgy

60
120
180
240
300
360
420
480
5490
600
660
720
780
840
300
g60
1020

1080



tgttttacca
gtgtocaagtg
azaacaaggt

catatectthet

gatgatgcooco
cetatttece
atatcetgtg
gtaggatgga
aaggagagtt
gaagottyge
cteaargbtt
gctogacotyg
acaatccctg
geggatggtt
caccatcaag
ggatcaggac
agaatggttc
attttbgkte
titgtgoggeo
<210>
2211

<21lZ2>
<213>

216
875
PRT

<220>
<223

<400> 216

Pro Leu Leu Lys Ile Lys Thr Lys

1

Ala Asn Arg Cys Ile Arg Asn aArg

FPhe Val Phe Asp Lys Ser Arg Lys

25

ctgacccaaa
gacaagattg
ctggacttac

gggagooaga

atggacettyg
gttgtgaagy
ccaaaacaaa
tggttagttt
gggttcttac
ttggaatteca
cocagobggh
caatcctgga
aaaagaccac
tattacgagt
gcaaggtgac
catgtgaggy
ttggtgteat
gagtagcata

gecatcacca

Synthetic BGF mhm507-~585

5

20

catéogagtt
ttategtage
atgttceaty

tgoetageasa

gtoctacacg
agatactaca
acaactgegy
gagatacaga
cgcacgacayg
tgatgtoecac
atatggcect
taactttgte
ttgeagtatt
agcteatctg
tctgaatgag
agattatggt
tgttectggt
ttatgoaaaa

tcaccatcac

Artificial Sequence

ggctactget
aatgggaaaa
tgggacaaga

ttgaataaga

gggaatacte
cotacaatrty
gtiogtaaaty
aataaacata
tgtttccett
ggaagaggayg
gaaggatcay
agtacaattyg
tacgygetggg
tatattatgg
wobgagitat
ggaccactca
cgtggatgtg
tggatacaca

taag

active

10

25

40

149/152

ctdagattco
attacatggg
atatggagga

attactgeeg

ttattecttyg
tecaatttgga
gugattocaac
totgeggagyg
ctegagactt
atgagaaalty
atcetggtttt
atttacctayg
gotacactgg
ggaatgagaa,
gtgctgggga
tttgtgaaca
ccatocccaaa

aagtaatttt

30

L3

caagtgtgac
caacttatce
tttacaccgt

gaatoctgat

ggattattge
ccatcetgta
acaaacaaca
atcattgata
gaaagattat
caaacaggtt
aatgaageott
tratggttgt
attgatcaac
atgoagteag
togaaaagatt
acacaaaatyg
tegtoctggt

gacaltacaay

Lys Val Asn Ser Ala Agp Glu Cys

15

Gly Fhe Thr Phe Thr Cys Lys Ala

Arg Cys Tyr Trp Tyr Pro Phe Asn

1340
1200
1260

1320

1380
1440
1560
1560
1620
1680
1740
1800
1866
1920
1280
2040
2100
2160

21984



Ser

Tyr

€5

Ser

Pro

Leu

Trp

Bro

145

Arg

Asp

BArg

Ala

225

Met

Thr

Gln

Met
50

Glu
Tyr
Trp
Gln
Cys
130
Gln
Gly
Gln
Lys
Pro
210
Ile
Glu

Sexr

Tyr

Ser Ser

Asn Lys

Lys Gly

Asn Ser
100

Glu Asn
115

Phe Thr

Cys Ser

Pro Met

Gln Thr
180

Gly ¥Phe
185

Trp Cys

Lys Thr

Thr Thr

Asn Thy
260

Pro His
275

Gly
Asp
Thr
85

Met
Tvr
Serxr
Glu
Asp
165
Pxo
Asp
Ty
Cys
Glu
248

Ile

Liys

Val

pinte
70

val

Ile-

Cys

Asn

val

150

His

His

Asgp

Thxr

Ala

230

Cyvs

TTp

Lys

55

Ile

Ser

Pro

Arg

Pro

135

Glu

tThr

Aryg

Asn

Leu

215

Hig

Ile

Asn

Asp

Lys

Arg

Ile

Hig

Asn

120

Glu

Cys

alu

His

Tyr

200

Asp

Ser

Gin

Gly

Ile
2B0O

Gly

Asn

Thr

Glu

105

Pro

Val

Met

Ser

Lys

185

Cys

Pro

Aia

Gly

Ile

265

Thy

Phe
Cys
iys
90

His
Arg
Arg
Thr
Cly
170
Phe
Arg
Asp
Val
Gln
250

Pro

Pxro

Gly

Ile

75

Sexr

Ser

Gly

Tyr

Cys

155

ys

Leu

AsBn

Thx

Asn

235

Gly

Cys

GLu

150/152

Hig

60

Ile

Gly

TYyr

Glu

Glu

140

Asn

Thy

Pro

Pro

Pro

220

Glu

Glu

Gin

Asn

Glu

Gly

Ile

Arg

Glu

125

Val

Gly

Cys

Glu

ASP
205

Txp

Thr

Gly

Arg

Phe
285

Phe Asp

Liys Gly

Lys Cys
95

Gly Lys
110

Gly Gly

Cyvs Asp

Glu Ser

Gln Arg
175

Arg Tvr
180

Gly Lys

Glu Tyr

Asp Val

Tyr hrg
288

Trp Asp
270

Lvs Cys

Leu

Gly

80

Gln

Asp

Pro

Tle

Tyr

160

Trp

Bro

Pro

Cys

Bro

240

Gly

Ser

Lys



Asp

TIp

345

Ile

Gly

Cys

Trp

Asp

385

Pro

Thr

Gln

Met

ile

465

AsD

Arg

Tyr

Leu

280

Cys

Pro

Lys

Sexr

Glu

370

Asp

Trp

Ile

Leu

Val

450

Lys

Leu

Gly

Gly

Arg

Fhe

Lys

Asn

Met

355

Pro

ASD

Asp

Val

Arg

435

Ser

&Slun

Lys

RAsp

Pro
515

Glu

Thr

Cys

Tyr

340

Trp

Asp

Ala

Tyr

Asn

420

Val

Leu

Ser

ABSD

Glu

500

Glu

Asn

Thx

Asp

325

Met

Asp

‘Ala

Cys

405

Leau

Val

Arg

TYp

TYY

485

Lys

Gly

Tvr

Asp

310

val

Gly

Lys

Ser

Gly

390

Pro

Asp

ABET

Tvr

val

470

Glu

Cys

Sex

Cys

285

Pro

Ser

Asn

Asn

Lys

375

Pro

Ile

His

Gly

Arg

485

Leu

Ala

Lys

Asp

Arg

Asn

Ber

Len

Met

360

Leu

Trp

Sex

Pro

ITle

£40

hsn

Thr

Trp

Gln

Lew
520

Asn

Ile

Gly

Ser

345

Glu

Asn

Cys

Arg

Val

425

Pro

Lys

Ala

Leu

Val

8056

Val

Pro
Arg
Gln
330
Lys
Asp
Lys
TyT
Cys
4310
Ile
Thr
His
Arg
Gly
490

Leu

Leu

Amp

Val

315

Asp

Thx

Leu

Asn

Thr

395

GlLu

Ser

Gln

Tle

Gln

475

Tle

Asn

Met

151/152

Gly

300

Gly

Cyes

Axrg

Tyr

380

Gly

Gly

Cya

Thr

Cys

480

Cys

Hig

Val

Lys

Ala

Tyx

Tyr

Ser

Arg

365

Cys

Asn

AsSp

Ala

‘Thi

445

Gly

Phe

ASD

Sex

Leu
525

GElu
Cys
B
Gly
350
Hig
Arg
Pro
Thr
Lys
430
val
Gly
Pxo
vVal
Gln

510

Ala

Ser

Ber

Gly

335

Leu

Ile

Asn

Leu

Thx

415

Thy

Gly

Sexr

Ser

Hisg

455

Leu

Arg

Pro
Gln
320
Asty
Thr
FPhe
Pro
Ile
400
Pro
Lys
Trp
Leun
Arg
480
Gly

val

Pro



Ala

cys

545

Thr

Ile

Leu

Pro

Met

625

Pro

Tle

Tle

530

Thx

Gly

Meb

Asn

Cys

610

Arg

Asgn

Leu

Ile

Leu

Gly

Glu

5Es

Giu

Met

Arg

Lvs

His
8775

hsp

Pro

Tle

Asn

580

Ser

GCly

Val

Pro

val
660

Agn

Glu

Asn

E&5

Glu

Giu

Asp

Leu

Gly

645

Ile

Phe

Lys

550

Ala

Lys

Leuw

TYY

Gly

€30

Ile

Leu

Val

535

Thr

Asp

Cys

Cys

Gly

€15

Val

Phe

Thr

Ser
Thr
Ely
Ser
Ala
600

Ely

Tle

Val

Tvr

Thx

Cys

Leu

Gln

585

Gly

Pro

val

Arg

Lys
€65

Ile Asp

Ser Ile
£S5

Leu Arg
570

His His

Ala Glu

Leu Ile

Pro Gly

635

Val Ala
650

Leu Cys

1527152

Leuw
5440

Tyx

Val

Gin

Lys

Cys

620

Arg

Ty

Gly

Pro

Gly

Ala

Gly

Ile

€05

Glu

Gly

Ty

Aryg

Ser

Trp

His

Lys

590

Gly

Gln

Cys

ala

His
6870

Tyr
Gly
Leu
575
val
Ser
Hisg
Ala
Lys
655

His

Gly

Tyr

5850

Tyr

Thr

Gly

Lya

Ile
640

Trp

His



