WO 02/086085 A2

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

/z
(19) World Intellectual Property Organization 2
International Bureau

&/

(43) International Publication Date

B\

A/n,'JA )
Gl

(10) International Publication Number

31 October 2002 (31.10.2002) PCT WO 02/086085 A2

(51) International Patent Classification”: CI2N Falkenberg 28, 42113 Wuppetatal (DE). HIRTH-DIET-
RICH, Claudia [DE/DE]; Stockmannsmiihle 127, 42115

(21) International Application Number: PCT/US02/12801 Wuppertal (DE). KRAFT, Sabine [DE/DE]; Planegger
Strasse 11 A, 82152 Planegg (DE). KREBS, Barbara

(22) International Filing Date: 24 April 2002 (24.04.2002) [DE/DE]; Auf Dem Kamm 13, 51427 Bergsich Galdbach
(DE).

25) Filing L : English

(25) Filing Language ngts (74) Agent: HEMMENDINGER, Lisa, M.; Banner & Wit-

. X . coff, Ltd., 11th floor, 1001 G Street, N.W., Washington,
(26) Publication Language: English DC 200014597 (US),
(30) Priority Data: , (81) Designated States (national): AE, AG, AL, AM, AT, AU,

(71) Applicants (for all designated States except US): BAYER
CORPORATION [US/US]; 100 Bayer Road, Pitts-
burgh, PA 15205 (US). MORPHOSYS AG [DE/DE];
Lena-Christ-Str. 48, 82152 Martinsried/Munchen (DE).

(72) Inventors; and

(75) Inventors/Applicants (for US only): PAN, Clark
[US/US]; 22362 Princeton Place, Castro Valley, CA 94552
(US). KNORR, Andreas, M. [DE/DE]; Trillser Graben
10, 40699 Erkrath (DE). SCHAUER, Michael [DE/DE];

CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VN, YU, ZA, ZM, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,

[Continued on next page]

(54) Titlee HUMAN TIMP-1 ANTIBODIES

Morphometry

50 ¢
45 -
4,0 |
3,5
3,0 -

2,5

% area-

2,0

1,5 I

1,0 4

0.5

0,0

no
CCl4

CCi4
control

CcCl4
TIMP-AB

(57) Abstract: Human antibodies that bind to TIMP-1 can be used as reagents to diagnose and treat disorders in which TIMP-1 is
elevated, such as liver fibrosis, alcoholic liver disease, cardiac fibrosis, acute coronary syndrome, lupus nephritis, glomerulosclerotic
renal disease, benign prostate hypertrophy, colon cancer, lung cancer, and idiopathic pulmonary fibrosis.



wO 02/086085 A2 NI 10000 OO N O

GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent  For two-letter codes and other abbreviations, refer to the "Guid-
(BE, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, ML, MR, ance Notes on Codes and Abbreviations" appearing at the begin-
NE, SN, TD, TG). ning of each regular issue of the PCT Gazette.

Published:
—  without international search report and to be republished
upon receipt of that report



WO 02/086085 PCT/US02/12801

[01]

[02]

[03]

[04]

HUMAN TIMP-1 ANTIBODIES

This application claims priority to and incorporates by reference co-pending provisional
application Serial No. 60/285,683 filed April 24, 2001.

FIELD OF THE INVENTION
The invention relates to TIMP-1-binding human antibodies.
BACKGROUND OF THE INVENTION

Tissue inhibitors of metalloproteases (TIMPs) inhibit metalloproteases, a family of
endopeptide hydrolases. Metalloproteases are secreted by connective tissue and
hematopoietic cells, use Zn®" or Ca*" for catalysis, and may be inactivated by metal
chelators as well as TIMP molecules. Matrix metalloproteases (MMPs) participate in a
variety of biologically important processes, including the degradation of many structural

components of tissues, particularly the extracellular matrix (ECM).

Degradation of extracellular matrix tissue is desirable in processes where destruction of
existing tissues is necessary, e.g., in embryo implantation (Reponen et al., Dev. Dyn. 202,
388-96, 1995), embryogenesis, and tissue remodeling. Imbalance between synthesis and
degradation of matrix proteins, however, can result in diseases such as liver fibrosis
(Tredale et al., Hepatology 24, 176-84, 1996). This imbalance can occur, for example, if
levels of TIMPs are increased. Disorders in which TIMP-1 levels of increased include,
for example, liver fibrosis, alcoholic liver disease, cardiac fibrosis, acute coronary
syndrome, lupus nephritis, glomerulosclerotic renal disease, idiopathic pulmonary

fibrosis, benign prostate hypertrophy, lung cancer, and colon cancer. See, e.g., Inokubo
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et al., Am. Heart J. 141, 211-17, 2001; Ylisirnio et al., Anticancer Res. 20, 1311-16,
2000; Holten-Andersen et al., Clin. Cancer Res. 6, 4292-99, 2000; Holten-Andersen et
al., Br. J. Cancer 80, 495-503, 1999; Peterson et al., Cardiovascular Res. 46, 307-15,
2000; Arthur et al., Alcoholism: Clinical and Experimental Res. 23, 840-43, 1999;
Iredale et al., Hepatol. 24, 176-84, 1996.

There is a need in the art for reagents and methods of inhibiting TIMP-1 activity, which

can be used to provide therapeutic effects.
BRIEF SUMMARY OF THE INVENTION

It is an object of the present invention to providé reagents and methods of inhibiting
TIMP-1 activity. This and other objects of the invention are provided by one or more of

the embodiments described below.

One embodiment of the invention is a purified preparation of a human antibody, wherein
the antibody binds to a tissue inhibitor of metalloprotease-1 (TIMP-1) and neutralizes a
matrix metalloprotease (MMP)-inhibiting activity of the TIMP-1.

Another embodiment of the invention is a purified preparation of a first human antibody
which comprises a VHCDR3 region comprising an amino acid sequence selected from

the group consisting of SEQ ID NOS:1-43 and 360.

Still another embodiment of the invention is a purified preparation of a first human
antibody which comprises a VLCDR3 region comprising an amino acid sequence

selected from the group consisting of SEQ ID NOS:44-86 and 365-379.

Yet another embodiment of the invention is a purified preparation of a first human
antibody which has TIMP-1 binding and MMP-inhibiting activity characteristics of a
second human antibody. The second antibody comprises a VHCDR3 and VLCDR3
amino acid sequence pair selected from the group consisting of SEQ ID NOS:1 and 44,
SEQ ID NOS:2 and 45, SEQ ID NO:3 and 46, SEQ ID NOS:4 and 47, SEQ ID NOS:5
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and 48, SEQ ID NOS:6 and 49, SEQ ID NOS:7 and 50, SEQ ID NOS:3 and 44, SEQ ID
NOS:3 and 45, SEQ ID NOS:3 and 47, SEQ ID NOS:3 and 48, SEQ ID NOS:3 and 49,
SEQ ID NOS:3 and 50, SEQ ID NOS:7 and 44, SEQ ID NOS:7 and 45, SEQ ID NOS:7
and 47, SEQ ID NOS:7 and 48, SEQ ID NOS:8 and 51, SEQ ID NOS:9 and 52, SEQ ID
NOS:10 and 53, SEQ ID NOS:11 and 54, SEQ ID NOS:12 and 55, SEQ ID NOS:13 and
56, SEQ ID NOS:14 and 57, SEQ ID NOS:15 and 58, SEQ ID NOS:16 and 59, SEQ ID
NOS:17 and 60, SEQ ID NOS:18 and 61, SEQ ID NOS:19 and 62, SEQ ID NOS:20 and
63, SEQ ID NOS:21 and 64, SEQ ID NOS:22 and 65, SEQ ID NOS:23 and 66, SEQ ID
NOS:24 and 67, SEQ ID NOS:25 and 68, SEQ ID NOS:26 and 69, SEQ ID NOS: 27 and
70, SEQ ID NOS:28 and 71, SEQ ID NOS:29 and 72, SEQ ID NOS:30 and 73, SEQ ID
NOS:31 and 74, SEQ ID NOS:32 and 75, SEQ ID NOS:33 and 76, SEQ ID NOS:34 and
77, SEQ ID NOS:35 and 78, SEQ ID NOS:36 and 79, SEQ ID NOS:37 and 80, SEQ ID
NOS:38 and 81, SEQ ID NOS:39 and 82, SEQ ID NOS:40 and 83, SEQ ID NOS:41 and
84, SEQ ID NOS:42 and 85, SEQ ID NOS:43 and 86, SEQ ID NOS:3 and 48, SEQ ID
NOS:360 and 48, SEQ ID NOS:3 and 365, SEQ ID NOS:16 and 59, SEQ ID NOS:18 and
61, SEQ ID NOS:34 and 77, SEQ ID NOS:34 and 379, SEQ ID NOS:18 and 376, SEQ
ID NOS:18 and 377, and SEQ ID NOS:18 and 378.

Even another embodiment of the invention is a purified preparation of a human antibody
comprising a VHCDR3 and VLCDR3 amino acid sequence pair selected from the group
consisting of SEQ ID NOS:1 and 44, SEQ ID NOS:2 and 45, SEQ ID NO:3 and 46, SEQ
ID NOS:4 and 47, SEQ ID NOS:5 and 48, SEQ ID NOS:6 and 49, SEQ ID NOS:7 and
50, SEQ ID NOS:3 and 44, SEQ ID NOS:3 and 45, SEQ ID NOS:3 and 47, SEQ ID
NOS:3 and 48, SEQ ID NOS:3 and 49, SEQ ID NOS:3 and 50, SEQ ID NOS:7 and 44,
SEQ ID NOS:7 and 45, SEQ ID NOS:7 and 47, SEQ ID NOS:7 and 48, SEQ ID NOS:8
and 51, SEQ ID NOS:9 and 52, SEQ ID NOS:10 and 53, SEQ ID NOS:11 and 54, SEQ
ID NOS:12 and 55, SEQ ID NOS:13 and 56, SEQ ID NOS:14 and 57, SEQ ID NOS:15
and 58, SEQ ID NOS:16 and 59, SEQ ID NOS:17 and 60, SEQ ID NOS:18 and 61, SEQ
ID NOS:19 and 62, SEQ ID NOS:20 and 63, SEQ ID NOS:21 and 64, SEQ ID NOS:22
and 65, SEQ ID NOS:23 and 66, SEQ ID NOS:24 and 67, SEQ ID NOS:25 and 68, SEQ
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ID NOS::26 and 69, SEQ ID NOS: 27 and 70, SEQ ID NOS:28 and 71, SEQ ID NOS:29
and 72, SEQ ID NOS:30 and 73, SEQ ID NOS:31 and 74, SEQ ID NOS:32 and 75, SEQ
ID NOS:33 and 76, SEQ ID NOS:34 and 77, SEQ ID NOS:35 and 78, SEQ ID NOS:36‘
and 79, SEQ ID NOS:37 and 80, SEQ ID NOS:38 and 81, SEQ ID NOS:39 and 82, SEQ
ID NOS:40 and 83, SEQ ID NOS:41 and 84, SEQ ID NOS:42 and 85, SEQ ID NOS:43
and 86, SEQ ID NOS:3 and 48, SEQ ID NOS:360 and 48, SEQ ID NOS:3 and 365, SEQ
ID NOS:16 and 59, SEQ ID NOS:18 and 61, SEQ ID NOS:34 and 77, SEQ ID NOS:34
and 379, SEQ ID NOS:18 and 376, SEQ ID NOS:18 and 377, and SEQ ID NOS:18 and
378.

A further embodiment of the invention is a purified preparation of a human antibody
which comprises a heavy chain and a light chain amino acid pair selected from the group
consisting of SEQ ID NOS:140 and 97, SEQ ID NOS:141 and 98, SEQ ID NOS:142 and
99, SEQ ID NOS:143 and 100, SEQ ID NOS:144 and 101, SEQ ID NOS:145 and 102,
SEQ ID NOS:146 and 103, SEQ ID NOS:142 and 97, SEQ ID NOS:142 and 98, SEQ ID
NOS:142 and 100, SEQ ID NOS:142 and 101, SEQ ID NOS:142 and 102, SEQ 1D
NOS:142 and 103, SEQ ID NOS:146 and 97, SEQ ID NOS:146 and 98, SEQ ID NO:146
and 100, SEQ ID NOS:146 and 101, SEQ ID NOS:148 and 104, SEQ ID NOS:148 and
105, SEQ ID NOS:149 and 106, SEQ ID NOS:150 and 107, SEQ ID NOS:151 and 108,
SEQ ID NOS:152 and 109, SEQ ID NOS:153 and 110, SEQ ID NOS:154 and 111, SEQ
ID NOS:155 and 112, SEQ ID NOS:156 and 113, SEQ ID NOS:157 and 114, SEQ ID
NOS:158 and 115, SEQ ID NOS:159 and 116, SEQ ID NOS:160 and 117, SEQ ID
NOS:161 and 118, SEQ ID NOS:162 and 119, SEQ ID NOS:163 and 120, SEQ ID
NOS:164 and 121, SEQ ID NOS:165 and 122, SEQ ID NOS:166 and 123, SEQ ID
NOS:167 and 124, SEQ ID NOS:168 and 125, SEQ ID NOS:169 and 126, SEQ ID
NOS:170 and 127, SEQ ID NOS:171 and 128, SEQ ID NOS:172 and 129, SEQ ID
NOS:173 and 130, SEQ ID NOS:174 and 131, SEQ ID NOS:175 and 132, SEQ ID
NOS:176 and 133, SEQ ID NOS:177 and 134, SEQ ID NOS:178 and 135, SEQ ID
NOS:179 and 136, SEQ ID NOS:180 and 137, SEQ ID NOS:181 and 138, and SEQ ID
NOS:182 and 139.
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Another embodiment of the invention is a pharmaceutical composition comprising a
human antibody and a pharmaceutically acceptable carrier. The human antibody (1)

binds to a TIMP-1 and (2) neutralizes an MMP-inhibiting activity of the TIMP-1.

Yet another embodiment of the invention is a purified polynucleotide which encodeé a
human antibody comprising a VHCDRS3 region which compﬁses an amino acid sequence
selected from the group consisting of SEQ ID NOS:1-43 and 360. The human antibody
(1) binds to a TIMP-1 and (2) neutralizes an MMP-inhibiting activity of the TIMP-1.

Even another embodiment of the invention is a purified polynucleotide which encodes a
human antibody comprising a VLCDR3 region which comprises an amino acid sequence
selected from the group consisting of SEQ ID NOS:44-86 and 365-379. The human
antibody (1) binds to a TIMP-1 and (2) neutralizes an MMP-inhibiting activity of the
TIMP-1.

Still another embodiment of the invention is an expression vector comprising a
polynucleotide which encodes a human antibody comprising a VHCDR3 region which
comprises an amino acid sequence selected from the group consisting of SEQ ID NOS:1-
43 and 360. The human antibody (1) binds to a TIMP-1 and (2) neutralizes an MMP-
inhibiting activity of the TIMP-1.

A further embodiment of the invention is an expression vector comprising a
polynucleotide which encodes a human antibody comprising a VHCDR3 region which
comprises an amino acid sequence selected from the group consisting of SEQ ID NOS:1-
43 and 360. The human antibody (1) binds to a TIMP-1 and (2) neutralizes an MMP-
inhibiting activity of the TIMP-1. The VHCDR3 region is encoded by a nucleotide
sequence selected from the group consisting of SEQ ID NOS:227-269.

Another embodiment of the invention is an expression vector comprising a
polynucleotide which encodes a human antibody comprising a VLCDR3 region which

comprises an amino acid sequence selected from the group consisting of SEQ ID
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NOS:44-86 and 365-379. The human antibody (1) binds to a TIMP-1 and (2) neutralizes
an MMP-inhibiting activity of the TIMP-1.

Yet another embodiment of the invention is an expression vector comprising a
polynucleotide which encodes a human antibody comprising a VLCDR3 region which
comprises an amino acid sequence selected from the group consisting of SEQ ID
NOS:44-86 and 365-379. The human antibody (1) binds to a TIMP-1 and (2) neutralizes
an MMP-inhibiting activity of the TIMP-1. The VLCDR3 region is encoded by a
nucleotide sequence selected from the group consisting of SEQ ID NOS:184-226.

Still another embodiment of the invention is an expression vector comprising a
polynucleotide which encodes a human antibody comprising a VHCDR3 region which
comprises an amino acid sequence selected from the group consisting of SEQ ID NOS:1-
43 and 360. The human antibody (1) binds to a TIMP-1 and (2) neutralizes an MMP-
inhibiting activity of the TIMP-1. The human antibody comprises a heavy chain having

~an amino acid sequence selected from the group consisting of SEQ ID NOS:140-182.

Even another embodiment of the invention is an expression vector comprising a
polynucleotide which encodes a human antibody comprising a VHCDR3 region which
comprises an amino acid sequence selected from the group consisting of SEQ ID NOS:1-
43 and 360. The human antibody (1) binds to a TIMP-1 and (2) neutralizes an MMP-
inhibiting activity of the TIMP-1. The human antibody comprises a heavy chain having
an amino acid sequence selected from the group consisting of SEQ ID NOS:140-182.
The heavy chain is encoded by a nucleotide sequence selected from the group consisting
of SEQ ID NOS:269-311.

A further embodiment of the invention is an expression vector comprising a
polynucleotide which encodes a human antibody comprising a VLCDR3 region which
comprises an amino acid sequence selected from the group consisting of SEQ ID
NOS:44-86 and 365-379. The human antibody (1) binds to a TIMP-1 and (2) neutralizes
an MMP-inhibiting activity of the TIMP-1. The human antibody comprises a light chain
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having an amino acid sequence selected from the group consisting of SEQ ID NOS:97-
139.

Another embodiment of the invention is an expression vector comprising a
polynucleotide which encodes a human antibody comprising a VLCDR3 region which
comprises an amino acid sequence selected from the group consisting of SEQ ID
NOS:44-86 and 365-379. The human antibody (1) binds to a TIMP-1 and (2) neutralizes
an MMP-inhibiting activity of the TIMP-1. The human antibody comprises a light chain
having an amino acid sequence selected from the group consisting of SEQ ID NOS:97-
139. The light chain is encoded by a nucleotide sequence selected from the group
consisting of SEQ ID NOS:312-354.

Yet another embodiment of the invention is a host cell comprising an expression vector.
The expression vector comprises a polynucleotide which encodes a human antibody
comprising a VHCDR3 region which comprises an amino acid sequence selected from
the group consisting of SEQ ID NOS:1-43 and 360, wherein the human antibody (1)
binds to a TIMP-1 and (2) neutraiizes an MMP-inhibiting activity of the TIMP-1.

Yet another embodiment of the invention is a host cell comprising an expression vector.
The expression vector comprises a polynucleotide which encodes a human antibody
comprising a VHCDR3 region which comprises an amino acid sequence selected from
the group consisting of SEQ ID NOS:1-43 and 360, wherein the human antibody (1)
binds to a TIMP-1 and (2) neutralizes an MMP-inhibiting activity of the TIMP-1. The
VHCDR3 region is encoded by a nucleotide sequence selected from the group consisting
of SEQ ID NOS:227-269.

Still another embodiment of the invention is a host cell comprising an expression vector.
The expression vector comprises a polynucleotide which encodes a human antibody
comprising a VLCDR3 region which comprises an amino acid sequence selected from
the group consisting of SEQ ID NOS:44-86 and 365-379. The human antibody (1) binds
to a TIMP-1 and (2) neutralizes an MMP-inhibiting activity of the TIMP-1.

-7-
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A further embodiment of the invention is a host cell comprising an expression vector.
The expression vector comprises a polynucleotide which enc;odes a human antibody
comprising a VLCDR3 region which comprises an amino acid sequence selected from
the group consisting of SEQ ID NOS:44-86 and 365-379. The human antibody (1) binds
to a TIMP-1 and (2) neutralizes an MMP-inhibiting activity of the TIMP-1. The
VLCDR3 region is encoded by a nucleotide sequence selected from the group consisting
of SEQ ID NOS:184-226.

Another embodiment of the invention is a host cell comprising an expression vector. The
expression vector comprises a polynucleotide which encodes a human antibody
comprising 2 VHCDR3 region which comprises an amino acid sequence selected from
the group consisting of SEQ ID NOS:1-43 and 360, wherein the human antibody (1)
binds to a TIMP-1 and (2) neutralizes an MMP-inhibiting activity of the TIMP-1. The
human antibody comprises a heavy chain having an amino acid sequence selected from

the group consisting of SEQ ID NOS:140-182.

Still another embodiment of the invention is a host cell comprising an expression vector.
The expression vector comprises a polynucleotide which encodes a human antibody
comprising a VHCDR3 region which comprises an amino acid sequence selected from
the group consisting of SEQ ID NOS:1-43 and 360, wherein the human antibody (1)
binds to a TIMP-1 and (2) neutralizes an MMP-inhibiting éctivity of the TIMP-1. The
human antibody comprises a heavy chain having an amino acid sequence selected from
the group consisting of SEQ ID NOS:140-182. The heavy chain is encoded by a
nucleotide sequence selected from the group consisting of SEQ ID NOS:269-311.

Yet another embodiment of the invention is a host cell comprising an expression vector.
The expression vector comprises a polynucleotide which encodes a human antibody
comprising a VLCDR3 region which comprises an amino acid se(iuence selected from
the group consisting of SEQ ID NOS:44-86 and 365-379. The human antibody (1) binds
to a TIMP-1 and (2) neutralizes an MMP-inhibiting activity of the TIMP-1. The human
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antibody comprises a light chain having an amino acid sequence selected from the group

consisting of SEQ ID NOS:97-139.

Even another embodiment of the invention is a host cell comprising an expression vector.
The expression vector comprises a polynucleotide which encodes a human antibody
comprising a VLCDR3 region which ‘comprises an amino acid sequence selected from
the group consisting of SEQ ID NOS:44-86 and 365-379. The human antibody (1) binds
to a TIMP-1 and (2) neutralizes an MMP-inhibiting activity of the TIMP-1. - The human
antibody comprises a light chain having an amino acid sequence selected from the group
consisting of SEQ ID NOS:97-139. The light chain is encoded by a nucleotide sequence
selected from the group consisting of SEQ ID NOS:312-354.

A further embodiment of the invention is a method of making a human antibody. The
host cell of claim 43 is cultured under conditions whereby the antibody is expressed. The

human antibody is purified from the host cell culture.

Another embodiment of the invention is a method of decreasing an MMP-inhibiting
activity of a TIMP-1. The TIMP-1 is contacted with a human antibody that binds to the
TIMP-1. The MMP-inhibiting activity of the TIMP-1 is decreased relative to MMP-
inhibiting activity of the TIMP-1 in the absence of the antibody.

Still another embodiment of the invention is a method of ameliorating symptoms of a
disorder in which TIMP-1 is elevated. An effective amount of a human antibody which
neutralizes an MMP-inhibiting activity of the TIMP-1 is administered to a patient having
the disorder. Symptoms of the disorder are thereby ameliorated.

A further embodiment of the invention is a method of detecting a TIMP-1 in a test
preparation. The test preparation is contacted with a human antibody that specifically
binds to the TIMP-1. The test preparation is assayed for the presence of an antibody-
TIMP-1 complex.
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Even another embodiment of the invention is a method to aid in diagnosing a disorder in
which a TIMP-1 level is elevated. A sample from a patient suspected of having the
disorder is contacted with a human antibody that binds to TIMP-1. The sample is
assayed for the presence of an antibody-TIMP-1 complex. Detection of an amount of the
complex which is greater than an amount of the complex in a normal sample identifies

the patient as likely to have the disorder.

The invention thus provides human antibodies which bind to TIMP-1 and neutralize
MMP-inhibiting activity of TIMP-1. These antibodies can be used, infer alia, in

diagnostic and therapeutic methods.
BRIEF DESCRIPTION OF THE FIGURES

FIG. 1. Protein sequences encoded by the HuCAL® Vg and V. Fab master genes. Seven
Vy and V, sequences are aligned, and the approximate location of restriction
endonuclease sites introduced into the corresponding DNA sequences are indicated. The
numbering is according to VBASE except for the gap in VI position 9. In VBASE the
gap is set at position 10. See also Chothia er al. (1992) J. Mol. Biol. 227, 776-798,
Tomlinson et al. (1995) EMBO J. 14, 4628-4638 and Williams et al. (1996) J. Mol. Biol.
264, 220-232).

FIG. 2. Nucleotide sequences of the HuCAL® Vy and V|, Fab master genes.
FIG. 3. Fab display vector pMORPH® 18 Fab 1.
FIG. 4. Vector map of pMORPH® x9Fabl_FS.

FIG. 5. Sequence comparison between human and rat TIMP-1. Sequence regions in bold
were used for peptide synthesis. Residues that make stronger direct contacts with MMP-
3 are italicized, and residues that make weaker direct contacts with MMP-3 are

underlined (Gomis-Ruth et al., 1997).
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FIG. 6. Activity of MS-BW-3 in human TIMP-1/ MMP-1 assay. Antibody Fab
fragments were diluted in triplicate to the indicated concentrations in assay buffer
containing 0.05% BSA. After addition of TIMP (final conc. 1.2 nM), MMP (final conc.
1.2 nM), and peptide substrate (final conc. 50 pM) and incubation for 1-3 h at 37°C
fluorescence at Ex320 nm/Em 430 nm was measured. ICsy was calculated as outlined in
material and methods section, using 100% MMP-1 activity (in absence of TIMP-1) and

27% MMP-1 activity (in absence of antibody) as reference values.

FIG. 7. Activity of MS-BW-44 in human TIMP-1/ MMP-1 assay. Antibody Fab
fragments were diluted in triplicate to the indicated concentrations in assay buffer
containing 0.05% BSA. After addition of TIMP (final conc. 1.2 nM), MMP (final conc.
1.2 nM), and peptide substrate (final conc. 50 pM) and incubation for 1-3 h at 37°C
fluorescence at Ex320 nm/Em 430 nm was measured. ICso was calculated as outlined in
material and methods section, using 100% MMP-1 activity (in absence of TIMP-1) and

25% MMP-1 activity (in absence of antibody) as reference values.

FIG. 8. Activity of MS-BW-44, -44-2 44-6 in human TIMP-1/ MMP-1 assay. Fab
antibody fragments were diluted in triplicate to the indicated concentrations in assay
buffer containing 0.05% BSA. After addition of TIMP (final conc. 0.4 nM), MMP (final
conc. 0.4 nM) and peptide substrate (final conc. 50 pM) and incubation for 7 h at 37°C
fluorescence at Ex320 nm/Em 430 nm was measured. ICso was calculated as outlined in
material and methods section, using 100% MMP-1 activity (in absence of TIMP-1) and

55% MMP-1 activity (in absence of antibody) as reference values.

FIG. 9. Activity of MS-BW-44, -44-2-4, 44-6-1 in human TIMP-1/ MMP-1 assay.
Antibody Fab fragmen,ts were diluted in triplicate to the indicated concentrations in assay
buffer containing 0.05% BSA. After addition of TIMP (final conc. 0.4 nM), MMP (final
conc. 0.4 nM), and peptide substrate (final conc. 50 pM) and incubation for 7 h at 37°C

fluorescence at Ex320 nm/Em 430 nm was measured. ICso was calculated as outlined in

-11 -
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material and methods section, using 100% MMP-1 activity (in absence of TIMP-1) and

50% MMP-1 activity (in absence of antibody) as reference values.

FIG. 10. Binding of Fab fragments to human TIMP-1, -2, -3 and 4. TIMP-1, -2, -3, -4
proteins were immobilized on an ELISA plate, and binding of purified Fab fragments was
measured by incubation with alkaline phosphatase conjugated anti-Fab antibody
(Dianova) followed by development with Attophos substrate (Roche) and measurement at
Ex405nm/Em535 nm.

FIG. 11. Activity of MS-BW-14, -17, -54 in rat TIMP-1/MMP-13 assay. Antibody Fab
fragments were diluted in triplicate to the indicated concentrations in assay buffer
containing 0.05% BSA. After addition of TIMP (final conc. 1.2 nM), MMP (final conc.
1.2 nM), and peptide substrate (to final conc. 50 pM) and incubation for 1-3 h at 37°C
fluorescence at Ex320 nm/Em 430 nm was measured. ICsy was calculated as outlined in
material and methods section, using 100% MMP-13 (in absence of TIMP-1) activity and

20% MMP-13 activity (in absence of antibody) as reference values.

FIG. 12. Activity of MS-BW-14 Fab and IgG; and MS-BW-3 IgG; in rat TIMP-1/ MMP-
13 assay. Antibodies were diluted in triplicate to the indicated concentrations in assay
buffer containing 0.05% BSA. After addition of TIMP (final conc. 1.2 nM), MMP (final
conc. 1.2 nM) and peptide substrate (to final conc.50 pM) and incubation for 1-3 h at
37°C, fluorescence at Ex320 nm/Em 430 nm was measured. ICso was calculated as
outlined in material and methods section, using 100% MMP-13 activity (in absence of

TIMP-1) and 30% MMP-13 activity (in absence of antibody) as reference values.

FIG. 13. Activity of MS-BW-17-1 Fab and IgG; in rat TIMP-1/ MMP-13 assay. Fab
antibody fragments were diluted in triplicate to the indicated concentrations in assay
buffer containing 0.05% BSA. After addition of TIMP (final conc. 1.2 nM), MMP (final
conc. 1.2 nM) and peptide substrate (to final conc.50 pM) and incubation for 1-3 h at

37°C fluorescence at Ex320 nm/Em 430 nm was measured. ICsy was calculated as
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outlined in material and methods section, using 100% MMP-13 activity (in absence of

TIMP-1) and 15% MMP-13 activity (in absence of antibody) as reference values.

FIG. 14. Effect of the inhibitory effect of MS-BW-17-1 TIMP-1 antibody on bleomycin-

induced lung fibrotic collagen.

FIG. 15. Effect of anti-TIMP-1 antibody on fibrotic collagen as stained by Sirus Red in
carbon tetrachloride-induced rat liver fibrosis model. Sirius Red-stained area as percent
of total field in carbon tetrachloride-treated rats treated with PBS, control antibody, and
MS-BW-14 anti-TIMP-1 antibody.

DETAILED DESCRIPTION OF THE INVENTION

The invention provides human antibodies that bind to TIMP-1. These antibodies are

useful for a variety of therapeutic and diagnostic purposes.
Characteristics of Human TIMP-1 Antibodies

“Antibody” as used herein includes intact immunoglobulin molecules (e.g., IgG;, IgGa,,
1gGop, 1gGs, IgM, IgD, IgE, IgA), as well as fragments thereof, such as Fab, F(ab")2,
scFv, and Fv, which are capable of specific binding to an epitope of a human and/or rat
TIMP-1 protein. Antibodies that specifically bind to TIMP-1 provide a detection signal
at least 5-, 10-, or 20-fold higher than a detection signal provided with other proteins
when used in an immunochemical assay. Preferably, antibodies that specifically bind to
human and/or rat TIMP-1 do not detect other proteins in immunochemical assays and can

immunoprecipitate the TIMP-1 from solution.

The Ky of human antibody binding to TIMP-1 can be assayed using any method known
in the art, including technologies such as real-time Bimolecular Interaction Analysis
(BIA) (Sjolander & Urbaniczky, Anal. Chem. 63, 2338-45, 1991, and Szabo et al., Curr.
Opin. Struct. Biol. 5, 699-705, 1995). BIA is a technology for studying biospecific

interactions in real time, without labeling any of the interactants (e.g., BIAcore™).
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Changes in the optical phenomenon surface plasmon resonance (SPR) can be used as an

indication of real-time reactions between biological molecules.

In a BIAcore™ assay, some human antibodies of the invention specifically bind to
human TIMP-1 with a K4 of about 0.1 nM to about 10 uM, about 2 nM to about 1 uM,
about 2 nM to about 200 nM, about 2 nM to about 150 nM, about 50 nM to about 100
nM, about 0.2 nM to about 13 nM, about 0.2 nM to about 0.5 nM, about 2 nM to about 13
nM, and about 0.5 nM to about 2 nM. More preferred human antibodies specifically bind
to human TIMP-1 with a Ky selected from the group consisting of about 0.2 nM, about
0.3 nM, about 0.5 M, about 0.6 nM, about 2 nM, about 7 nM, about 10 nM, about 11 nM,
and about 13 nM.

Other human antibodies of the invention specifically bind to rat TIMP-1 with a K4 of
about 0.1 nM to about 10 pM, about 2 nM to about 1 pM, about 2 nM to about 200 nM,
about 2 nM to about 150 nM, about 50 nM to about 100 nM, about 1.3 nM to about 13
nM, about 1.8 nM to about 10 nM, about 2 nM to about 9 nM, about 1.3 nM to about 9
nM, and about 2 nM to about 10 nM. Preferred K4 s range from about 0.8 nM, about 1
nM, about 1.3 nM, about 1.9 nM, about 2 nM, about 3 nM, about 9 nM, about 10 nM,
about 13 nM, about 14 nM, and about 15 nM.

Preferably, antibodies of the invention neutralize an MMP-inhibiting activity of the
TIMP-1. The MMP can be, for example, MMP-1, MMP-2, MMP-3, MMP-7, MMP-8§,
MMP-9, MMP-10, MMP-11, MMP-12, MMP-13, MMP-19, MMP-20 or MMP-23.

ICsy for neutralizing MMP-inhibiting activity of TIMP-1 can be measured by any means
known in the art. Preferably, ICsq is determined using the high throughput fluorogenic
assay described in Bickett et al., Anal. Biochem. 212, 58-64, 1993. In a typical
fluorogenic assay, the ICsy of a human antibody for neutralizing human TIMP-1 MMP-
inhibiting activity ranges from about .1 nM to about 200 nM, about 1 nM to about 100
nM, about 2 nM to about 50 nM, about 5 nM to about 25 nM, about 10 nM to about 15
nM, about 0.2 nM to about 11 nM, about 0.2 nM to about 4 nM, and about 4 nM to about
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11 nM. The ICs¢ for neutralizing human TIMP-1 MMP-inhibiting activity of some
human antibodies is about 0.2 nM, about 0.3 nM, about 0.4 nM, about 4 nM, about 7 nM,
about 9 nM, and about 11 nM.

A typical ICsq for neutralizing rat TIMP-1 MMP-inhibiting activity ranges from about .1
nM to about 300 nM, about 1 nM to about 100 nM, about 2 nM to about 50 nM, about 5
nM to about 25 nM, about 10 nM to about 15 nM, about 1.1 nM to about 14 nM, about
1.6 nM to about 11 nM, about 3 nM to about 7 nM, about 1.1 nM to about 7 nM, about
1.1 nM to about 11 nM, about 3 nM to about 11 nM, and about 3 nM to about 14 nM.
The ICs for neutralizing rat TIMP-1 MMP-inhibiting activity of some human antibodies
is about 1.1 nM, about 1.6 nM, about 3 nM, about 7 nM, about 11 nM, about 14 nM,
about 19 nM, about 20 nM, about 30 nM, and about 100 nM.

Preferred human antibodies of the invention are those for which the Ky for binding to
TIMP-1 and the ICsy for neutralizing the MMP-inhibiting activity of the TIMP-1 are

approximately equal.

A number of human antibodies having the TIMP-1 binding and MMP-inhibiting activity
neutralizing characteristics described above have been identified by screening the
MorphoSys HuCAL® Fab 1 library. The CDR cassettes assembled for the HuCAL®
library were designed to achieve a length distribution ranging from 5 to 28 amino acid
residues, covering the stretch from position 95 to 102. Knappik et al., J. Mol. Biol. 296,
57-86, 2000. Some clones, however, had shorter VHCDR3 regions. In fact, it is a
striking feature of anti-human TIMP-1 human antibodies identified from this library that
they all exhibit the combination VH312 and a relatively short VHCDR3 region, typically

four amino acids.

In some embodiments of the invention, the VHCDR3 region of a human antibody has an
amino acid sequence shown in SEQ ID NOS:1-43. In other embodiments of the
invention, the VLCDR3 region of a human antibody has an amino acid sequence shown

in SEQ ID NOS:44-86. See Tables 2, 3, and 7. Human antibodies which have TIMP-1
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binding and MMP-inhibiting activity neutralizing characteristics of antibodies such as
those described above and in Tables 2, 3, and 7 also are human antibodies of the

invention.
Obtaining human antibodies

Human antibodies with the TIMP-1 binding and MMP-activity neutralizing
characteristics described above can be identified from the MorphoSys HuCAL® library as
follows. Human or rat TIMP-1, for example, is coated on a microtiter plate and
incubated with the MorphoSys HuCAL® Fab phage library (see Example 1, below).
Those phage-linked Fabs not binding to TIMP-1 can be washed away from the plate,
leaving only phage which tightly bind to TIMP-1. The bound phage can be eluted, for
example, by a change in pH or by elution with E. coli and amplified by infection of E.
coli hosts. This panning process can be repeated once or twice to enrich for a population
of antibodies that tightly bind to TIMP-1. The Fabs from the enriched pool are then
expressed, purified, and screened in an ELISA assay. The identified hits are then
screened in the enzymatic assay described in Bickett et al.,, 1993, and Bodden et al.,
1994. Those Fabs that lead to the degradation of the peptide are likely the ones which
bind to TIMP-1, thereby blocking its interaction to MMP-1.

The initial panning of the HuCAL® Fab 1 libra;y also can be performed with TIMP-1 as
the antigen in round one, followed in round 2 by TIMP-1 peptides fused to carrier
proteins, such as BSA or transferrin, and in round 3 by TIMP-1 again. Human TIMP-1
peptides which can be used for panning include human TIMP-1 residues 2-12
(TCVPPHPQTAF, SEQ ID NO:87; CTSVPPHPQTAF, SEQ ID NO:88;
STCVPPHPQTAF, SEQ ID NO:89; STSVPPHPQTAFC, SEQ ID NO:90), 28-36
(CEVNQTTLYQ, SEQ ID NO:91), 64-75 (PAMESVCGYFHR, SEQ ID NO:92), 64-79
(PAMESVCGYFHRSHNR, SEQ ID NO:93; CPAMESVSGYFHRSHNR, SEQ ID
NO:94; PAMESVSGYFHRSHNRC, SEQ ID NO:95), and  145-157
(CLWTDQLLQGSE, SEQ ID NO:96). These peptide sequences are selected from
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regions of human TIMP-1 that are predicted to interact with MMPs. See Gomis-Ruth et
al., Nature 389, 77-81, 1997. Directing Fabs toward the MMP-interacting region of
human TIMP-1 in round 2 should increase the chance of identifying Fabs that can block
the ability of human TIMP-1 to inhibit human MMP-1 activity.

Another method that can be used to improve the likelihood of isolating neutralizing Fabs
is the panning on human TIMP-1 and eluting the binding Fabs with human MMP-1. This
strategy should yield higher affinity antibodies than would otherwise be obtained.

Details of the screening process are described in the specific examples, below. Other
selection methods for highly active specific antibodies or antibody fragments can be

envisioned by those skilled in the art and used to identify human TIMP-1 antibodies.

Human antibodies with the characteristics described above also can be purified from any
cell that expresses the antibodies, including host cells that have been transfected with
antibody-encoding expression constructs. The host cells are cultured under conditions
whereby the human antibodies are expressed. A purified human antibody is separated
from other compounds that normally associate with the antibody in the cell, such as
certain proteins, carbohydrates, or lipids, using methods well known in the art. Such
methods include, but are not limited to, size exclusion chromatography, ammonium
sulfate fractionation, ion exchange chromatography, affinity chromatography, and
preparative gel electrophoresis. A preparation of purified human antibodies is at least
80% pure; preferably, the preparations are 90%, 95%, or 99% pure. Purity of the
preparations can be assessed by any means known in the art, such as SDS-polyacrylamide
gel electrophoresis. A pfeparation of purified human antibodies of the invention can
contain more than one type of human antibody with the TIMP-1 binding and neutralizing

characteristics described above.

Alternatively, human antibodies can be produced using chemical methods to synthesize
its amino acid sequence, such as by direct peptide synthesis using solid-phase techniques

(Merrifield, J. Am. Chem. Soc. 85, 2149-54, 1963; Roberge et al., Science 269, 202-04,
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1995). Protein synthesis can be performed using manual techniques or by automation.
Automated synthesis can be achieved, for example, using Applied Biosystems 431A
Peptide Synthesizer (Perkin Elmer). Optionally, fragments of human antibodies can be
separately synthesized and combined using chemical methods to produce a full-length

molecule.

The newly synthesized molecules can be substantially purified by preparative high
performance liquid chromatography (e.g., Creighton, PROTEINS: STRUCTURES AND
MOLECULAR PRINCIPLES, WH Freeman and Co., New York, N.Y., 1983). The
composition of a synthetic polypeptide can be confirmed by amino acid analysis or

sequencing (e.g., using Edman degradation).
Assessment of therapeutic utility of human antibodies

To assess the ability of a ﬁarticular antibody to be therapeutically useful to treat, liver
fibrosis, for example, the antibody can be tested in vivo in a rat liver fibrosis model.
Thus, preferred human antibodies of the invention are able to block both human and rat
TIMP-1 activity. If desired, human Fab TIMP-1 antibodies can be converted into full
immunoglobulins, for example IgG, antibodies, before therapeutic assessment. This

conversion is described in Example 5, below.

To identify antibodies that cross-react with human and rat TIMP-1, an ELISA can be
carried out using rat TIMP-1. Functional cross-reactivity can be confirmed in an
enzymatic assay, as described in Bickett et al., Anal. Biochem. 212, 58-64, 1993. The
assay uses human or rat TIMP-1, human MMP-1 or rat MMP-13 (the rat counterpart of
human MMP-1), and a synthetic fluorogenic peptide substrate. Enzyme activity of
uncomplexed MMP-1 (or MMP-13) is assessed by observing an increase in a

fluorescence signal.

Antibodies that block human and/or rat TIMP-1 activity can be screened in an ELISA
assay that detects the decrease of TIMP-1/MMP-1 complex formation in cultures of
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HepG2 cells. Antibodies that meet this criteria can then be tested in a rat liver fibrosis
model to assess therapeutic efficacy and correlate this efficacy with the ability of the
antibodies to block TIMP-1 inhibition of MMP-1 in vitro.

Antibodies that demonstrate therapeutic efficacy in the rat liver fibrosis model can then
be tested for binding to and blockade of TIMP-2, -3, and -4 in an in vifro enzymatic
assay. Blocking the minimum number of TIMPs necessary for efficacy in liver fibrosis

or other TIMP-associated pathology is preferable to minimize potential side effects.
Polynucleotides encoding human TIMP-1 antibodies

The invention also provides polynucleotides encoding human TIMP-1 antibodies. These
polynucleotides can be used, for example, to produce quantities of the antibodies for

therapeutic or diagnostic use.

Polynucleotides that can be used to encode the VHCDR3 regions shown in SEQ ID
NOS:1-43 are shown in SEQ ID NOS:226-268, respectively. Polynucleotides that can be
used to encode the VLCDR3 region shown in SEQ ID NOS:44-86 are shown in SEQ ID
NOS:183-225, respectively. Polynucleotides that encode heavy chains (SEQ ID
NOS:140-182) and light chains (SEQ ID NOS:97-139) of human antibodies of the
invention that have been isolated from the MorphoSys HuCAL® library are shown in
SEQ ID NOS:269-311 and SEQ ID NOS:312-354, respectively.

Polynucleotides of the invention present in a host cell can be isolated free of other
cellular components such as membrane components, proteins, and lipids.
Polynucleotides can be made by a cell and isolated using standard nucleic acid
purification techniques, or synthesized using an amplification technique, such as the
polymerase chain reaction (PCR), or by using an automatic synthesizer. Methods for
isolating polynucleotides are routine and are known in the art. Any such technique for
obtaining a polynucleotide can be used to obtain isolated polynucleotides encoding

antibodies of the invention. For example, restriction enzymes and probes can be used to

-19-



WO 02/086085 PCT/US02/12801

{791

[80]

[81]

[82]

isolate polynucleotides which encode the antibodies. Isolated polynucleotides are in

preparations that are free or at least 70, 80, or 90% free of other molecules.

Human antibody-encoding DNA molecules of the invention can be made with standard
molecular biology techniques, using mRNA as a template. Thereafter, DNA molecules
can be replicated using molecular biology techniques known in the art and disclosed in
manuals such as Sambrook et al. (1989). An amplification technique, such as PCR, can

be used to obtain additional copies of the polynucleotides.

Alternatively, synthetic chemistry techniques can be used to synthesize polynucleotides
encoding antibodies of the invention. The degeneracy of the genetic code allows
alternate nucleotide sequences to be synthesized that will encode an antibody having, for
example, one of the VHCDR3, VLCDR3, light chain, or heavy chain amino acid
sequences shown in SEQ ID NOS:1-43, 44-86, 97-139, or 140-182, respectively.

Expression of polynucleotides

To express a polynucleotide encoding a human antibody of the invention, the
polynucleotide can be inserted into an expression vector that contains the necessary
elements for the transcription and translation of the inserted coding sequence. Methods
that are well known to those skilled in the art can be used to construct expression vectors
containing sequences encoding human antibodies and appropriate transcriptional and
translational control elements. These methods include in vitro recombinant DNA
techniques, synthetic techniques, and in vivo genetic recombination. Such techniques are
described, for example, in Sambrook et al. (1989) and in Ausubel et al., CURRENT
PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, New York, N.Y., 1995. See

also Examples 1-3, below.

A variety of expression vector/host systems can be utilized to contain and express
sequences encoding a human antibody of the invention. These include, but are not

limited to, microorganisms, such as bacteria transformed with recombinant
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bacteriophage, plasmid, or cosmid DNA expression vectors; yeast transformed with yeast
expression vectors, insect cell systems infected with virus expression vectors (e.g.,
baculovirus), plant cell systems transformed with virus expression vectors (e.g.,
cauliflower mosaic virus, CaMV; tobacco mosaic virus, TMV) or with bacterial

expression vectors (e.g., Ti or pBR322 plasmids), or animal cell systems.

The control elements or regulatory sequences are those non-translated regions of the
vector -- enhancers, promoters, 5’ and 3’ untransiated regions -- which interact with host
cellular proteins to carry out transcription and translation. Such elements can vary in
their strength and specificity. Depending on the vector system and host utilized, any
number of suitable transcription and translation elements, including constitutive and
inducible promoters, can be used. For example, when cloning in bacterial systems,
inducible promoters such as the hybrid lacZ promoter of the BLUESCRIPT phagemid
(Stratagene, LaJolla, Calif.) or pSPORT1 plasmid (Life Technologies) and the like can be
used. The baculovirus polyhedrin promoter can be used in insect cells. Promoters or
enhancers derived from the genomes of plant cells (e.g., heat shock, RUBISCO, and
storage protein genes) or from plant viruses (e.g., viral promoters or leader sequences)
can be cloned into the vector. In mammalian cell systems, promoters from mammalian
genes or from mammalian viruses are preferable. If it is necessary to generate a cell line
that contains multiple copies of a nucleotide sequence encoding a human antibody,

vectors based on SV40 or EBV can be used with an appropriate selectable marker.

Large scale production of human TIMP-1 antibodies can be carried out using methods
such as those described in Wurm et al., Ann. N.Y. Acad. Sci. 782, 70-78, 1996, and Kim
et al., Biotechnol. Bioengineer. 58, 73-84, 1998.

Pharmaceutical compositions

Any of the human TIMP-1 antibodies described above can be provided in a
pharmaceutical composition comprising a pharmaceutically acceptable carrier. The

pharmaceutically acceptable carrier preferably is non-pyrogenic. The compositions can
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be administered alone or in combination with at least one other agent, such as stabilizing
compound, which can be administered in any sterile, biocompatible pharmaceutical
carrier, including, but not limited to, saline, buffered saline, dextrose, and water. A
variety of aqueous carriers may be employed, e.g., 0.4% saline, 0.3% glycine, and the
like. These solutions are sterile and generally free of particulate matter. These solutions
may be sterilized by conventional, well known sterilization techniques (e.g., filtration).
The compositions may contain pharmaceutically acceptable auxiliary substances as
required to approximate physiological conditions such as pH adjusting and buffering
agents, etc. The concentration of the antibody of the invention in such ﬁharmaceutical
formulation can vary widely, i.e., from less than about 0.5%, usually at or at least about
1% to as much as 15 or 20% by weight and will be selected primarily based on fluid
volumes, viscosities, etc., according to the particular mode of administration selected.
See U.S. Patent 5,851,525. If desired, more than one type of human antibody, for
example with different K4 for TIMP-1 binding or with different ICsos for MMP-inhibiting

activity neutralization, can be included in a pharmaceutical composition.

The compositions can be administered to a patient alone, or in combination with other
agents, drugs or hormones. In addition to the active ingredients, these pharmaceutical
compositions can contain suitable pharmaceutically-acceptable carriers comprising
excipients and auxiliaries that facilitate processing of the active compounds into
preparations which can be used pharmaceutically. Pharmaceutical compositions of the
invention can be administered by any number of routes including, but not limited to, oral,
intravenous, intramuscular, intra-arterial, intramedullary, intrathecal, intraventricular,
transdermal, subcutaneous, intraperitoneal, intranasal, parenteral, topical, sublingual, or

rectal means.

After pharmaceutical compositions have been prepared, they can be placed in an
appropriate container and labeled for treatment of an indicated condition. Such labeling

would include amount, frequency, and method of administration.
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Methods of decreasing MMP-inhibiting activity of human TIMP-1

The invention provides methods of decreasing an MMP-inhibiting activity of human or
rat TIMP-1. Such methods can be used therapeutically, as described below, or in a
research setting. Thus, the methods can be carried out in a cell-free system, in a cell
culture system, or in vivo. In vivo methods of decreasing MMP-inhibiting activity of

human or rat TIMP-1 are described below.

Human TIMP-1 is contacted with a human antibody that binds to the human TIMP-1,
thereby decreasing the MMP-inhibiting activity of the human TIMP-1 relative to human
TIMP-1 activity in the absence of the antibody. The antibody can be added directly to
the cell-free system, cell culture system, or to an animal subject or patient, or can be

provided by means of an expression vector encoding the antibody.
Diagnostic methods

The invention also provides diagnostic methods, with which human or rat TIMP-1 can be
detected in a test preparation, including without limitation a sample of serum, lung, liver,
heart, kidney, colon, a cell culture system, or a cell-free system (eg., a tissue
homogenate). Such diagnostic methods can be used, for example, to diagnose disorders
in which TIMP-1 is elevated. Such disorders include, but are not limited to, liver
fibrosis, alcoholic liver disease, cardiac fibrosis, acute cardiac syndrome, lupus nephritis,
glomerulosclerotic renal disease, benign prostate hypertrophy, lung cancer, colon cancer,
and idiopathic pulmonary fibrosis. When used for diagnosis, detection of an amount of
the antibody-TIMP-1 complex in a test sample from a patient which is greater than an
amount of the complex in a normal sample identifies the patient as likely to have the

disorder.

The test preparation is contacted with a human antibody of the invention, and the test
preparation is then assayed for the presence of an antibody-TIMP-1 complex. If desired,

the human antibody can comprise a detectable label, such as a fluorescent, radioisotopic,
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chemiluminescent, or enzymatic label, such as horseradish peroxidase, alkaline

phosphatase, or luciferase.

Optionally, the antibody can be bound to a solid support, which can accommodate
automation of the assay. Suitable solid supports include, but are not limited to, glass or
plastic slides, tissue culture plates, microtiter wells, tubes, silicon chips, or particles such
as beads (including, but not limited to, latex, polystyrene, or glass beads). Any method
known in the art can be used to attach the antibody to the solid support, including use of
covalent and non-covalent linkages, passive absorption, or pairs of binding moieties
attached to the antibody and the solid support. Binding of TIMP-1 and the antibody can
be accomplished in any vessel suitable for containing the reactants. Examples of such

vessels include microtiter plates, test tubes, and microcentrifuge tubes.
Therapeutic methods

The invention also provides methods of ameliorating symptoms of a disorder in which
TIMP-1 is elevated. These disorders include, without limitation, liver fibrosis alcoholic
liver disease, cardiac fibrosis, acute coronary syndrome, lupus nephritis,
glomerulosclerotic renal disease, idiopathic pulmonary fibrosis, benign prosféte
hypertrophy, lung cancer, colon cancer, and scarring. See, e.g., Inokubo et al., Am. Heart
J. 141, 211-17, 2001; Ylisirnio et al., Anticancer Res. 20, 1311-16, 2000; Holten-
Andersen et al., Clin. Cancer Res. 6, 4292-99, 2000; Holten-Andersen et al., Br. J.
Cancer 80, 495-503, 1999; Peterson et al., Cardiovascular Res. 46, 307-15, 2000; Arthur
et al., Alcoholism: Clinical and Experimental Res. 23, 840-43, 1999; Iredale et al.,
Hepatol. 24, 176-84, 1996.

Human antibodies of the invention are particularly useful for treating liver fibrosis. All
chronic liver diseases cause the development of fibrosis in the liver. Fibrosis is a
programmed uniform wound healing response. Toxic damage or injury caused by
foreign proteins cause the deposition of extracellular matrix such as collagen, fibronectin,

and laminin. Liver fibrosis and cirrhosis can be caused by chronic degenerative diseases
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of the liver such as viral hepatitis, alcohol hepatitis, autoimmune hepatitis, primary
biliary cirrhosis, cystic fibrosis, hemochromatosis, Wilson’s disease, and non-alcoholic

steato-hepatitis, as well as chemical damage.

Altered degradation and synthesis of extracellular matrix (particularly collagens) play
central roles in pathogenesis of liver fibrosis. In the early phases, hepatic stellate cells
(HSC) are initially activated and release matrix metalloproteases with the ability to
degrade the normal liver matrix. When HSC are fully activated, there is a net down-
regulation of matrix degradation mediated by increased synthesis and extracellular
release of tissue inhibitors of metalloprotease (TIMP)-1 and -2. The dynamic regulation
of activity of metalloproteases during liver fibrosis makes them and their inhibitors

targets for therapeutic intervention.

Human antibodies of the invention are also particularly useful for treating lung fibrosis.
Lung airway fibrosis is a hallmark of airway remodeling in patients with chronic asthma,
so human antibodies of the invention are also particularly useful for chronic asthma.
Airway remodeling is a well-recognized feature in patients with chronic asthma. TIMP-1
but not TIMP-2 levels were significantly higher in untreated asthmatic subjects than in
glucocorticoid-treated subjects or controls (p < 0.0001), and were far greater than those
of MMP-1, MMP-2, MMP-3, and MMP-9 combined (Mautino et al., Am J Respir Crit
Care Med 1999 160:324-330). TIMP-1 mRNA and protein expression are selectively
and markedly increased in a murine model of bleomycin-induced pulmonary fibrosis
(Am. J. Respir. Cell Mol. Biol. 24:599-607, 2001). This specific elevation of TIMP-1
without increase in MMPs in asthma patients suggests that inhibition of TIMP-1 by an

antibody can restore normal collagen degradation in the lung.

Human antibodies of the invention are also particularly useful for treating cancer. TIMP-
1 protein has been found to be elevated in plasma of colon (Holten-Andersen et al., Br J
Cancer 1999, 80:495-503) and prostate (Jung et al., Int J Cancer, 1997, 74:220-223)

cancer patients, and high TIMP-1 plasma level correlates with poor clinical outcome of
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colon cancer (Holten-Andersen et al., Clin Cancer Res 2000 6:4292-4299). TIMP-I
induces dose-dependent proliferation of breast tumorigenic clonal cell line and tyrosine
phosphorylation (Luparello et al, Breast Cancer Res Treat, 1999, 54:235-244).
Therefore, the use of antibody against TIMP-1 may block its ability to induce cancer.

Human TIMP-1 antibodies can be used to prevent or diminish scar formation, such as
scar formation after surgery (particularly ophthalmic surgery) or injury (such as a burn,

scrape, crush, cut or tear injury).

In one embodiment of the inventidn, a therapeutically effective dose of a human antibody
of the invention is administered to a patient having a disorder in which TIMP-1 is
elevated, such as those disorders described above. Symptoms of the disorder, including
deposition of extracellular matrix, as well as loss of tissue or organ function, are thereby

ameliorated.
Determination of a Therapeutically Effective Dose

The determination of a therapeutically effective dose is well within the capability of those
skilled in the art. A therapeutically effective dose refers to that amount of human
antibody that reduces MMP-inhibiting activity of the TIMP-1 relative to the activity

which occurs in the absence of the therapeutically effective dose.

The therapeutically effective dose can be estimated initially either in cell culture assays
or in animal models, usually rats, mice, rabbits, dogs, or pigs. The animal model also can
be used to determine the appropriate concentration range and route of administration.
Such information can then be used to determine useful doses and routes for

administration in humans. A rat liver fibrosis model is described in Example 6.

Therapeutic efficacy and toxicity, e.g., EDso (the dose therapeutically effective in 50% of
the population) and LDs, (the dose lethal to 50% of the population) of a human antibody,

can be determined by standard pharmaceutical procedures in cell cultures or experimental
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animals. The dose ratio of toxic to therapeutic effects is the therapeutic index, and it can

be expressed as the ratio, LDso/EDs;.

Pharmaceutical compositions that exhibit large therapeutic indices are preferred. The data
obtained from cell culture assays and animal studies is used in formulating a range of
dosage for human use. The dosage contained in such compositions is preferably within a
range of circulating concentrations that include the EDsy with little or no toxicity. The
dosage varies within this range depending upon the dosage form employed, sensitivity of

the patient, and the route of administration.

The exact dosage will be determined by the practitioner, in light of factors related to the
patient who requires treatment. Dosage and administration are adjusted to provide
sufficient levels of the human antibody or to maintain the desired effect. Factors that can
be taken into account include the severity of the disease state, general health of the

subject, age, weight, and gender of the subject, diet, time and frequency of

.administration, drug combination(s), reaction sensitivities, and tolerance/response to

therapy. Long-acting pharmaceutical compositions can be administered every 3 to 4
days, every week, or once every two weeks depending on the half-life and clearance rate

of the particular formulation.

Polynucleotides encoding human antibodies of the invention can be constructed and
introduced into a cell either ex vivo or in vivo using well-established techniques
including, but not limited to, transferrin-polycation-mediated DNA transfer, transfection
with naked or encapsulated nucleic acids, liposome-mediated cellular fusion, intracellular
transportation of DNA-coated latex beads, protoplast fusion, viral infection,

electroporation, “gene gun,” and DEAE- or calcium phosphate-mediated transfection.

Effective in vivo dosages of an antibody are in the range of about 5 mg to about 50
mg/kg, about 50 mg to about 5 mg/kg, about 100 mg to about 500 mg/kg of patient body
weight, and about 200 to about 250 mg/kg of patient body weight. For administration of

polynucleotides encoding the antibodies, effective in vivo dosages are in the range of
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about 100 ng to about 200 ng, 500 ng to about 50 mg, about 1 mg to about 2 mg, about 5
mg to about 500 mg, and about 20 mg to about 100 mg of DNA.

The mode of administration of human antibody-containing pharmaceutical compositions
of the invention can be any suitable route which delivers the antibody to the host.
Pharmaceutical compositions of the invention are particularly useful for parenteral
administration, i.e., subcutaneous, intramuscular, intravenous, or intranasal

administration.

All patents, patent applications, and references cited in this disclosure are expressly
incorporated herein by reference. The above disclosure generally describes the present
invention. A more complete understanding can be obtained by reference to the following
specific examples, which are provided for purposes of illustration only and are not

intended to limit the scope of the invention.
EXAMPLE 1
Construction of a Human Combinatorial Antibody Library (HuCAL® Fab 1)

Cloning of HuCAL® Fab 1. HuCAL® Fab 1 is a fully synthetic, modular human antibody
library in the Fab antibody fragment format. HuCAL® Fab 1 was assembled starting from
an antibody library in the single-chain format (HuCAL® -scFv; Knappik et al., J. Mol.
Biol. 296, 55, 2000). HuCAL® Fab 1 was cloned into a phagemid expression vector
pMORPH® 18 Fabl (FIG. 3). This vector comprises the Fd fragment with a phoA signal
sequence fused at the C-terminus to a truncated gene III protein of filamentous phage,
and further comprises the light chain VL-CL with an ompA signal sequence. Both chains
are under the control of the lac operon. The constant domains C?, C?, and CH are
synthetic genes fully compatible with the modular system of HuCAL® (Knappik et al.,
2000).

First, the V? and V? libraries were isolated from HuCAL®-scFv. V71 fragments were

amplified by 15 PCR cycles (Pwo polymerase) with primers 5'-

-28 -



WO 02/086085 PCT/US02/12801

[111]

[112]

GTGGTGGTTCCGATATC-3" (SEQ ID NO:380) and 5'- AGCGTCACA-
CTCGGTGCGGCTTTCGGCTGGCCAAGAACGGTTA-3" (SEQ ID NO:381). PCR-
products were digested with EcoRV / Dralll and gel-purified. VL?-chains were obtained
by restriction digest with EcoRV / BsiWI and gel-purified. These V? and V? libraries
were cloned into pMORPH® 18 Fabl cut with EcoRV / Dralll and EcoRV / BsiWl,
respectively. After ligation and transformation in E. coli TG-1, library sizes of 4.14 x 10°
and 1.6 x 10%, respectively, were obtained, in both cases exceeding the V? diversity of

HuCAL®-scFv.

Similarly, the VH library was isolated from HuCAL®-scFv by restriction digest using
Styl / Munl. This VH library was cloned into the pMORPH® 18-V? and V? libraries cut
with Styl / Munl. After ligation and transformation in £. coli TG-1, a total library size of
2.09 x 10'" was obtained, with 67% correct clones (as identified by sequencing of 207

clones).

Phagemid rescue, phage amplification and purification. HuCAL® Fab was amplified in
2 x TY medium containing 34 pg/ml chloramphenicol and 1 % glucose (2 x TY-CG).
After helper phage infection (VCSM13) at 37°C at an ODggp of about 0.5, centrifugation
and resuspension in 2 x TY / 34 pg/ml chloramphenicol/ 50 pg/ml kanamycin, cells were
grown overnight at 30°C. Phage were PEG-precipitated from the supernatant (Ausubel et
al., 1998), resuspended in PBS/20% glycerol, and stored at —80°C. Phage amplification
between two panning rounds was conducted as follows: mid-log phase TG1-cells were
infected with eluted phage and plated onto LB-agar supplemented with 1% of glucose
and 34 pg/ml of chloramphenicol. After overnight incubation at 30°C, colonies were
scraped off and adjusted to an ODggo of 0.5. Helper phage were added as described

above.
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EXAMPLE 2
Solid phase panning

Wells of MaxiSorp™ microtiter plates (Nunc) were coated with rat- or human TIMP
protein diluted to 50 pg/ml dissolved in PBS (2 pg/well). After blocking with 5% non-fat
dried milk in PBS, 1-5 x 10" HuCAL® Fab phage purified as above were added for 1h at
20°C. After several washing steps, bound phage were eluted by pH-elution.with 100 mM
triethylamine and subsequent neutralization with 1M TRIS-CI pH 7.0. See Krebs et al.,
J. Immunol. Meth. 254, 67, 2001. Two to three rounds of panning were performed with

phage amplification conducted between each round as described above.
EXAMPLE 3
Solution panning

Biotinylated antigen was diluted to 40 nM in PBS, 1013 HuCAL®-Fab 1 phage were
added and incubated for 1 h at 20°C. Phage-antigen complexes were captured on
Neutravidin plates (Pierce). After several washing steps, bound phages were eluted by

different methods (Krebs et al., 2001). Two rounds of panning were routinely performed.
EXAMPLE 4
Subcloning of selected Fab fragments for expression

The Fab-encoding inserts of the selected HuCAL® Fab 1 fragments were subcloned into
the expression vector pMORPH® x7 FS (Knappik ef al., J. Mol. Biol. 296, 55, 2000) to
facilitate rapid expression of soluble Fab. The DNA preparation of the selected HuCAL®
Fab 1 clones was digested with Xbal / EcoRl, thus cutting out the Fab encoding insert
(ompA-VL and phoA-Fd). Subcloning of the purified inserts into the Xbal / EcoRI cut
vector pMORPH® x7, previously carrying a scFv insert, produces a Fab expression vector
designated pMORPH® x9 Fabl FS (FIG. 4). Fabs expressed in this vector carry two C-
terminal tags (FLAG™ and Strep-tagll) for detection and purification.
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EXAMPLE 5
Identification of TIMP-binding Fab fragments by ELISA

The wells of 384-well Maxisorp ELISA plates were coated with 20 pl/well solutions of
rat TIMP or human TIMP at a concentration of 5 pg/ml diluted in coating buffer.
Expression of individual Fab in E. coli TG-1 from expression vector pMORPH® x9 FS
was induced with 0.5 mM IPTG for 12 h at 30°C. Soluble Fab was extracted from the
periplasm by osmotic shock (Ausubel et al., 1998) and used in an ELISA. The Fab
fragment was detected after incubation with alkaline phosphatase-conjugated anti-Fab
antibody (Dianova), followed by development with Attophos substrate (Roche) and
measurement at Ex450 nm / Em535 nm. Values at 370 nm were read out after addition of
horseradish peroxidase-conjugated anti-mouse IgG antibody and POD soluble substrate

(Roche Diagnostics).
EXAMPLE 6
Expression and purification of HuCAL®-Fab 1 antibodies in E. coli

Expression of Fab fragments encoded by pMORPH® x9_FS in TG-1 cells was carried out
in shaker flask cultures with 1 liter of 2xTY medium supplemented with 34 pg/ml
chloramphenicol. After induction with 0.5 mM IPTG, cells were grown at 22°C for 16 h.
Periplasmic extracts of cell pellets were prepared, and Fab fragments were isolated by
Strep-tactin® chromatography (IBA, Goettingen, Germany). The apparent molecular
weights were determined by size exclusion chromatography (SEC) with calibration

standards. Concentrations were determined by UV-spectrophotometry.
EXAMPLE 7
Construction of HuCAL® immunoglobulin expression vectors

Heavy chain cloning. The multiple cloning site of pcDNA3.1+ (Invitrogen) was removed
(Nhel / Apal), and a stuffer compatible with the restriction sites used for HuiCAL® design
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was inserted for the ligation of the leader sequences (Nhel / EcoRI), VH-domains (EcoRI
/ Blpl), and the immunoglobulin constant regions (Blpl / Apal). The leader sequence
(EMBL M83133) was equipped with a Kozak sequence (Kozak, 1987). The constant
regions of human IgG; (PIR J00228), IgG4 (EMBL K01316), and serum IgA; (EMBL
J00220) were dissected into overlapping oligonucleotides with lengths of about 70 bases.
Silent mutations were introduced to remove restriction sites non-compatible with the

HuCAL® design. The oligonucleotides were spliced by overlap extension-PCR.

Light chain cloning. The multiple cloning site of pcDNA3.1/Zeo+ (Invitrogen) was
replaced by two different stuffers. The ?-stuffer provided restriction sites for insertion of
a ?-leader (Nhel / EcoRV), HuCAL®-scFv V?-domains (EcoRV / BsiWL) and the ?-
chain constant region (BsiWI / Apal). The corresponding restriction sites in the ?-stuffer
were Nhel / EcoRV (?-leader), EcoRV / Hpal (V?- domains), and Hpal / Apal (?-chain
constant region). The ?-leader (EMBL Z00022) as well as the ?-leader (EMBL 1.27692)
were both equipped with Kozak sequences. The constant regions of the human ?-
(EMBL J00241) and ?-chain (EMBL M18645) were assembled by overlap extension-
PCR as described above.

Generation of IgG-expressing CHO-cells. CHO-K1 cells were co-transfected with an
equimolar mixture of IgG heavy and light chain expression vectors. Double-resistant
transfectants were selected with 600 pg/ml G418 and 300 pg/ml Zeocin (Invitrogen)
followed by limiting dilution. The supernatant of single clones was assessed for IgG
expression by capture-ELISA (see below). Positive clones were expandéd in RPMI-1640
medium supplemented with 10% ultra-low IgG-FCS (Life Technologies).  After
adjusting the pH of the supernatant to 8.0 and sterile filtration, the solution was subjected

to standard protein A column chromatography (Poros 20 A, PE Biosystems).
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EXAMPLE 8
Design of the CDR3 libraries

V? positions 1 and 2. The original HuCAL® master genes were constructed with their
authentic N-termini: V?11: QS (CAGAGCQC), V?12: QS (CAGAGC), and V?13: SY
(AGCTAT). Sequences containing these amino acids are shown in WO 97/08320.
During HuCAL?® library construction, the first two amino acids were changed to DI to
facilitate library cloning (EcoRI site). All HuCAL® libraries contain V?1 genes with the
EcoRV site GATATC (DI) at the 5'-end. All HuCAL® kappa genes (master genes and all
genes in the library) contain DI at the 5'-end.

VH position 1. The original HuCAL® master genes were constructed with their authentic
N-termini: VHI1A, VHIB, VH2, VH4, and VH6 with Q (=CAG) as the first amino acid
and VH3 and VHS with E (=GAA) as the first amino acid. Sequences containing these
amino acids are shown in WO 97/08320. In the HuCAL® Fab 1 library, all VH chains
contain Q (=CAG) at the first position.

V?21/V?3 position 85. Because of the cassette mutagenesis procedure used to introduce
the CDR3 library (Knappik et al., J. Mol. Biol. 296, 57-86, 2000), position 85 of V?1 and
V7?3 can be either T or V. Thus, during HuCALP® scFv 1 library construction, position 85
of V21 and V?3 was varied as follows: V?1 original, 85T (codon ACC); V?1 library,
85T or 85V (TRIM codons ACT or GTT); V?3 original, 85V (codon GTG); V?3 library,
85T or 85V (TRIM codons ACT or GTT); the same applies to HuCAL® Fabl.

CDR3 design. All CDR3 residues which were kept constant are indicated in FIG. 1.

CDR3 length. The designed CDR3 length distribution is as follows. Residues which
were varied are shown in brackets (x) in FIG. 1. V kappa CDR3, 8 amino acid residues
(position 89 to 96) (occasionally 7 residues), with Q90 fixed; V lambda CDR3, 8 to 10
amino acid residues (position 89 to 96) (occasionally 7-10 residues), with Q89, S90, and
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D92 fixed; and VH CDR3, 5 to 28 amino acid residues (position 95 to 102) (occasionally
4-28), with D101 fixed.

EXAMPLE 9
Chronic carbon tetrachloride-induced liver fibrosis

Sprague Dawley rats (200-220 g) are used in an in vivo model of liver fibrosis. To
maximally induce microsomal metabolism of carbon tetrachloride metabolism, animals
receive 1 g/l isoniazid with their drinking water starting one week before the
administration of carbon tetrachloride. Carbon tetrachloride (1:1 in mineral oil) is
administered orally every fifth day at a dose of 0.2 ml/100 g body weight. A human
TIMP-1 antibody is administered intravenously, either once or repeatedly, during the
period of carbon tetrachloride treatment. Necropsy is performed after 5-7 weeks of

treatment. McLean et al., Br. J. Exp. Pathol. 50, 502-06, 1969.

Transverse cylinders of liver tissue are cut from the right liver lobe, fixed in
formaldehyde, and embedded in paraffin. The amount of fibrosis in the liver is indicated
by the picrosirius red-stained fibrotic areas. Picrosirius-positive areas are determined in
several centrilobular fields in each section. Parameters of color detection are
standardized and kept constant throughout the experiment. The field are selected using a
standardized grid which covers an area of 31 mm2. A Leica Quantimed 500 MC system

is used for morphometry.
EXAMPLE 10
Hydroxyproline determination

The method of Prockop & Udenfried, Anal. Biochem. 1, 228-39, 1960, can be used to
determine hydroxyproline is liver tissues, with the following modifications. Liver
specimens of 60-90 mg wet weight are dried and hydrolyzed in 6 N HCl at 100 °C for 17

h. The hydrolyzed material is dried and reconstituted in 5 mi of deionized water. Two
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hundred microliters of this hydrolysate are mixed with 200 ml of ethanol and 200 ml
chloramin T solution (0.7 % in citrate buffer [5.7 g sodium acetate, 3.75 g trisodium
citrate, 0.55 g citric acid, 38.5 ml ethanol, made up to 100 ml with water]) and allowed to
oxidize for 20 min at room temperature. Four hundred microliters of Ehrlich’s reagent
(12 g p-dimethylaminobenzldehyde in 40 ml ethanol and 2.7 ml H,SO;) are added. After

incubation for 3 h at 35 °C, absorbance at 573 nm is measured.
EXAMPLE 11
Affinity determination by surface plasmon resonance measurements (BlAcore™)

For affinity determination, monomeric fractions of affinity and SEC purified Fab
fragments or purified IgGl m;)lecules were used. All experiments were conducted in
HBS buffer at a flow rate of 20 pl/min at 25°C on a BIAcore™ instrument. Antigens in
100 mM sodium acetate pH 5.0 were coupled to a CM 5 sensor chip using standard EDC-
NHS coupling chemistry. Applying 3-4 pl of 5 pg/ml TIMP-1 typically resulted in 500
resonance units for kinetic measurements. All sensograms were fitted globally using BIA
evaluation software. For monovalent Fab fragments a monovalent fit (Langmuir binding)

and for IgGs a bivalent fit was applied.
EXAMPLE 12
ICsg determination in human TIMP-1/human MMP-1 and rat TIMP-1/rat MMP-13 assay

Purified Fab fragments or IgGs were used for ICsy determination. Antibodies were
diluted in triplicate to the indicated concentrations in assay buffer containing 0.05% BSA.
After addition of TIMP (final conc. 1.2 nM or 0.4 oM for modified in human TIMP-
1/human MMP-1 assay), MMP (final conc. 1.2 nM or 0.4 nM for modified in human
TIMP-1/human MMP-1 assay), and peptide substrate (final conc. 50 pM) and incubation
for 1-3 h at 37°C, fluorescence at Ex320 nm/Em430 nm was measured.
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The following controls were included in the assay and used as reference values for ICsg

determination:

A: MMP + substrate: this value was defined as 100% MMP activity in absence of
antibody and TIMP.

B: MMP + TIMP + substrate: this value was defined as maximum inhibition achieved in

the assay and calculated as a % of total MMP activity.

To define the concentration of antibody that resulted in 50% reversal of inhibition (ICsp),

the following procedure was used:

. The value for 50% reversal of inhibition (expressed as % activity MMP) was
calculated as: Y=[(A — B)/2] +B.

. MMP activity was plotted againsf concentration of antibody in the assay.

. The concentration of antibody that results in 50% reversal of inhibition (Y) was

read on the x-axis and defined as ICs.

. Error bars in the graphs were derived from triplicate wells in one assay.
. Standard deviations for ICsy values were calculated from 3 independent assays.
EXAMPLE 13

Affinity maturation of selected Fab by stepwise exchange of CDR cassettes

To increase affinity and biological activity of selected antibody fragments, CDR regions
were optimized by cassette mutagenesis using trinucleotide directed mutagenesis
(Virnekas et al., 1994). Fab fragments in expression vector pMORPH® x9 were cloned
into phagemid vector pMORPH® 18 using EcoRI / Xbal restriction sites. CDR cassettes
containing several diversified positions were synthesized and clone(i into Fab fragments

in pMORPH® 18 using unique restriction sites (Knappik et al., 2000). Affinity
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maturation libraries were generated by transformation into E. coli TOP10F, and phage
were prepared as described above. Phage displaying Fab fragments with improved
affinity were selected by 2-3 rounds solution panning using stringent washing conditions
(e.g., competition with 1 pM non-biotinylated antigen or washing for up to 48 h with
frequent buffer exchange) and limited amounts of antigen (0.04 — 4 nM). Seventeen
human TIMP-1 antibodies were tested for affinity to human TIMP-1 (with some tested
for affinity to rat TIMl;-l) using a BIAcore™ éssay. The K4 of these antibodies for
human TIMP-1 and rat TIMP-1 are shown in Table 1.
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EXAMPLE 14

Screening for Fab with improved off-rates by koff ranking using surface plasmon
resonance

Phage eluted after solution panning were used to infect E. coli TG-1 and plated on agar
plates containing 34 pg/ml chloramphenicol. Clones were picked into 96 well plates and
used to produce Fab fragments. On the same plate, parental clones were inoculated as
controls. Soluble Fab was extracted from the periplasm by osmotic shock (Ausubel et
al., 1998) and used for koff ranking in BIAcore™.

All measurements were conducted in HBS buffer at a flow rate of 20 pl/min at 25°C on a
BlAcore™ instrument. Antigens in 100 mM sodium acetate pH 4.5 were coupled to a
CM 5 sensor chip using standard EDC-NHS coupling chemistry. Applying 10 pl of 25
pg/ml TIMP-1 typically resulted in 5000 resonance units for koff ranking. All
sensograms were fitted using BIA evaluation software. Clones with improved off rate

were selected by comparison to parental clones.
EXAMPLE 15
Generation of species cross-reactive antibodies

To maximize the likelihood of obtaining blocking antibodies that are cross-reactive
between human and rat TIMP-1, alternating pannings were carried out on rat and human
protein. Additionally, all antibodies selected by pannings on solely the human or rat
TIMP-1 protein were analyzed for cross-reactivity in order to check for cross-reactive
antibodies that might be selected by chance. Antibodies selected from these pannings
were analyzed for cross-reactivity in ELISA using crude E. coli extracts. Cross-reactive
antibodies in this assay were subjected to expression in 1-liter scale followed by
purification. Purified antibodies were tested for cross-reactivity in BIAcore™ and

protease assays (Table 1).
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As shown in Table 1, a total of five different Fab cross-reactive with human and rat
TIMP-1 were generated. BIAcore™ measurements revealed that although these
antibodies clearly bind to human and rat TIMP-1, affinities for both species differ by at
least a factor of 50. An antibody used for human therapy or in an animal model should
have an affinity to the target protein in the low nanomolar, preferably in the sub-
nanomolar range. As none of the above-described antibodies had affinities in this range
for both species, these antibodies were not considered useful for further experiments or

development.
EXAMPLE 16
Generation of blocking antibodies against human TIMP-1

To generate blocking antibodies against human TIMP-1, the HuCAL®-Fa'1b 1 library was
used for antibody selection (AutoPan®) on purified TIMP-1 protein followed by
subcloning and expression of the selected Fab fragments in E. coli. Crude antibody-
containing E. coli extracts were used for primary antibody characterization in ELISA
(AutoScreen®). Purified Fab proteins were subjected to further characterization in
ELISA, TIMP-1/MMP-1 assay and BIAcore™. A total of 6100 clones were analyzed in
AutoScreen®, 670 of them showed binding to human TIMP-1. Sequence analysis
revealed that in total seven unique antibody clones had been selected (Table 2). For these
seven Fab clones, the affinities measured in BIAcore™ were in the range of 10 — 180 nM
(Table 4). When tested in the human protease assay, five of them were able to block the
interaction between human TIMP-1 and MMP-1. The concentration of monovalent Fab
needed to reverse the inhibitory effect of human TIMP-1 on human MMP-1 activity by
50% (ICso) was in the range of 11 - 100 nM (Table 2). The most active Fab clones are
MS-BW-3 (K4 13 nM; ICsp 11 nM) and MS-BW-28 (K4 10 nM; ICsp 22 nM).

A striking feature of antibodies selected against human TIMP-1 is that they all exhibit the
combination VH312 and a relatively short VH-CDR3 region, predominantly four amino
acids (see Table 2). The HCDR3 cassettes assembled for the HuCAL®-Fab 1 library
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were designed to achieve a length distribution ranging from 5 to 28 amino acid residues.
A four amino acid HCDR3 can occur in the library due to TRIM deletion, but is
considered a very rare event. Another remarkable feature was the high degree of

sequence homology among the selected LCDR3 sequences.
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EXAMPLE 17

Increasing the affinity of selected anti-human TIMP-1 antibodies

In order to increase the affinity of monovalent anti-human TIMP-1 Fab fragments to the
sub-nanomolar range, a step-wise affinity maturation approach was applied, by

optimizing CDR sequences and keeping framework regions constant.
Affinity maturation by light chain cloning

The CDR3 sequences of the two antibody fragments with highest affinity (MS-BW-3 and
MS-BW-28) had the remarkable feature of an unusually short four amino acid HCDR3
sequencé. Furthermore, each Fab had a very similar LCDR3 sequence. This indicates
that MS-BW-3 and MS-BW-28 bind to the same epitope and that this epitope might
tolerate only a very small subset of CDR3 sequences. As a four amino acid HCDR3 is a
very rare event in the library, it can be anticipated that in the initial library not all possible
combinations of the short HCDR3 and the preferred LCDR3 are present. Therefore, it
was considered that another combination of the selected HCDR3 and LCDR3 sequences
might increase the affinity. For this approach, the heavy chain of MS-BW-3 and MS-
BW-28 were paired with the light chains of MS-BW-1, -2, -3, -25, -26, -27, and -28 by

cloning.

The resulting constructs werée transformed into E. coli and expressions/purifications in 1-
liter scale were performed. Of the 12 new constructs, 10 resulted in functional Fab
molecules. These were analyzed in BIAcore™ and human protease assay as summarized
in Table 3. The best antibody named MS-BW-44 had a monovalent affinity of 2 nM and
an IC50 of 4 nM (FIG. 7) and was thus improved by a factor of 6.5 (Kg) or 2.75 (ICso).
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Affinity maturation by optimizing HCDRI and HCDR2

[143] In the HuCAL®-Fab 1 library, only the CDRs HCDR3 and LCDR3 are diversified to a
high extent. Although it is known from crystallographic studies that amino acids from
these two CDRs make most of the antibody antigen contacts, the residual four CDRs are
also important for antigen binding. However, their contribution to the binding energy can
vary from antibody to antibody. In the HuCAL®-Fab 1 library those CDRs exhibit only a
limited variability due to the presence of the different master frameworks (Knappik ef al.,
2000). In order to improve the affinity of the selected antibodies, an affinity maturation
approach by randomizing HCDR1 and HCDR2 was applied. For this approach two
affinity maturation libraﬁes based on MS-BW-44 cloned into phage display vector
pMORPH® 18 were created. In library 1, only HCDR2 of MS-BW-44 was diversified
using “TRIM technology” as described in Vimekas et al., Nucl. Acids. Res. 22, 5600-07,
1994; Knappik et al., J. Mol. Biol. 296, 57-86, 2000. In library 2, both HCDRI and
HCDR2 were diversified using the TRIM technology. In both cases, phage antibody
libraries comprising 1 x 10° different clones were obtained. Both libraries were mixed
and used as input for a modified AutoPan® procedure. In order to select antibodies
having an increased affinity to human TIMP-1, solution panning using limiting amounts
of biotinylated antigen and stringent washing conditions were applied. Antibody off rates
were ranked by BIAcore™ using crude E. coli extracts of selected antibodies. Clones
with slower off rate than parental clone MS-BW-44 were subjected to 1-liter scale
expression and purification. Purified Fab were analyzed in BIAcore™ and human

protease assay (Table 4).
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[144]

Table 4. Comparison of Fab derived from HCDR1 and HCDR2 optimization
with parental clone MS-BW-44

Fab Nlll(:::::il’i‘lg\/llig lto ICsp in human protease assay®
MS-BW-44 2+/-0.4 oM 2 +/- 0.5 nM
MS-BW-44-2 0.5 +/- 0.2 sM 0.4+/-03nM
MS-BW-44-6 0.6 +/- 0.2 oM 0.2 +/-0.1 nM

* I1Csq values derived from modified protease assay using decreased amounts of TIMP-1 and MMP-1 (0.4
nM each).

Clone MS-BW-44-2 was derived from library 1 thus having a modified HCDR?2 cassette.
Its affinity measured by BIAcore™ was 0.5 nM. Clone MS-BW-44-6 was derived from
library 2 having a modified HCDR 1 and HCDR 2 cassette and the affinity measured by
BIAcore™ was 0.6 nM. A sequence comparison between the affinity matured antibodies

and their parental clones is shown in Table 8.
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[145]

[146]

When initially analyzed in the human TIMP-1/MMP-1 assay, it was not possible to
distinguish a Fab with a sub-nanomolar affinity from a Fab with 1 nM affinity, most
likely because the concentration of Fab required to reverse the inhibitory effect of human
TIMP-1 on human MMP-1 activity by 50% was below the concentration of total TIMP-1
in the assay. When a modified assay was used with concentrations of TIMP-1 and MMP-
1 decreased from 1.2 nM to 0.4 nM, it was possible to distinguish a 2 nM Fab from a sub-
nanomolar Fab (Table 4, FIG. 8). Using this modified protease assay, MS-BW-44-2 and
MS-BW-44-6 had ICs, values of 0.4 nM and 0.2 nM respectively. Parental clone MS-
BW-44 had an ICsy of 2 nM under these conditions. Thus, by this affinity maturation
approach, an affinity gain of a factor of 5 (Kg) or 5-10 (ICsy) was achieved.

Affinity maturation by optimizing HCDR3

As mentioned above, amino acid residues-in HCDR3 and LCDR3 are considered the
most important for antigen binding. Taking into account that a four amino acid HCDR3
was not planned in the design of HuCAL®-Fab 1 and thus only occurs as a rare case due
to a TRIM deletion, probably not all possible combinations of the four amino acids in
HCDR3 were represented in the original HuCAL®-Fab 1 library. Therefore, an affinity
maturation library was constructed with four and five amino acid HCDR3 maturation
cassettes inserted into Fab derived from the previous maturation cycle (among them MS-
BW-44-2 and MS-BW-44-6). The obtained affinity maturation library had a diversity of
1 x 10® clones, therefore theoretically covering all possible four and five amino acid
HCDR3 variations. Applying very stringent panning conditions, the best antibody
identified, MS-BW-44-2-4, had an affinity measured by BIAcore™ of 0.2 nM and an
ICsp in human TIMP-1/MMP-1 assay of 0.2 nM. A sequence comparison between the
affinity matured antibodies and their parental clones is shown in Table 8. The
improvement factor gained by this affinity maturation approach is 2.5 with respect to the

affinity and 2 with respect to the ICso.
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[147]

[148]

[149]

Affinity maturation by optimizing LCDR3

As an alternative approach, a maturation strategy was used to further optimize the light
chain CDR3 sequence. This was due to the fact that in the first maturation cycle where
light chain exchange cloning between selected antibodies was applied, only a very
limited subset of sequence variation had been exploited. Therefore, a maturation library
was constructed in which, using TRIM technology, a diversified LCDR3 cassette was
inserted into Fab derived from HCDR1 and HCDR2 optimization (among them MS-BW-
44-2 and MS-BW-44-6). The best Fab identified with this maturation strategy was MS-
BW-44-6-1 with an affinity measured by BIAcore™ of 0.15 nM and an ICs in a human
TIMP-1/MMP-1 assay of 0.2 nM. A sequence comparison between the affinity matured
antibody and its parental clones is shown in Table 8. The improvement factor gained by
this maturation approach is 4 with respect to affinity. A further improvement of the ICsg

in the protease assay could not be measured due to limitations in the assay.

As a result of a step-wise affinity maturation approach using four different maturation
strategies, the monovalent affinity of an anti-human TIMP-1 specific Fab fragment was
improved by a factor of 87 and its activity in human TIMP-1/MMP-1 assay by a factor of
55. The decision for defining the best Fab fragment has been made on the basis of K4
measurements using BIAcore™, as this method proved to be reliable for ranking
antibodies with sub-nanomolar affinities, whereas the sensitivity of the human TIMP-
1/MMP-1 assay was considered not suitable to rank activity of the best Fabs in the sub-

nanomolar range with respect to each other.

The best Fab MS-BW-44-6-1 has an affinity measured by BIAcore™ of 0.15 nM and an
ICso in human TIMP-1/MMP-1 assay of 0.2 nM. Compared to its parental clone, MS-
BW-3, it has optimized LCDR3, HCDR1 and HCDR2 sequences.
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[150]

[151]

EXAMPLE 18
Cross reactivity of selected anti-human TIMP-1 Fab with TIMP-2, TIMP-3, and TIMP-4

TIMP-1 belongs to a family of closely related protease inhibitors all binding to various
members of the MMP family of proteases. To date there are four human TIMP proteins
described. To investigate potential cross-reactivity of antibody fragments selected
against human TIMP-1 with other members of the human TIMP family, an ELISA was
performed in which binding of antibody fragments to immobilized purified human TIMP-
1, -2, -3 or -4 was analyzed (FIG. 10). Antibody fragments binding to immobilized
human TIMP-1 showed no binding to human TIMP-2, -3, -4 above background level

when compared to unrelated control protein BSA.
EXAMPLE 19
Generation of blocking antibodies against rat TIMP-1

To generate blocking antibodies against rat TIMP-1, the HuCAL®-Fab 1 library was used
for antibody selection (AutoPan®) on immobilized rat TIMP-1 followed by subcloning
and expression of the selected Fab fragments in E. coli. Crude antibody-containing E.
coli extracts were used for primary antibody characterization in ELISA (AutoScreen®).
Purified Fab proteins were subjected to further characterization in ELISA, protease
assays, and BIAcore™. Of the 8,450 selected clones were analyzed in AutoScreen®, 750
of them showed binding to rat TIMP-1. Sequence analysis revealed that in total 36
unique Fab clones specific for rat TIMP-1 were enriched during selection (Table 7).
Their affinities were measured by BIAcore™ and were found to be in the range of 9 —
1000 nM (Table 7). When tested in the rat protease assay, all but one of them were able
to block the interaction between rat TIMP-1 and rat MMP-13 (Table 7). The
concentration of monovalent Fab needed to reverse the inhibitory effect of rat TIMP-1 on

rat MMP-13 activity by 50% (ICsp) was in the range of 7 - 300 nM. The most active Fab
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clones are MS-BW-14 (K4 10 nM; ICsp 14 nM), MS-BW-17 (K4 13 nM; ICsp 11 nM),
and MS-BW-54 (K4 9 nM; ICso 7 nM).
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[152]

[153]

[154]

EXAMPLE 20
Increasing the affinity of selected anti-rat TIMP-1 antibodies

Affinity maturation was applied to increase the affinity of monovalent anti-rat TIMP-1
Fab fragments to the sub-nanomolar range. No clear sequence homology could be
identified among the light chain CDR3 sequences of the selected antibody fragments,
indicating that an optimal light chain CDR3 sequence was probably not present or had
not been selected from the original HuCAL®-Fab 1 library. We therefore started with
modification of LCDR3 to increase the affinity of Fabs.

Two affinity maturation libraries based on MS-BW-14, -17, and -54 cloned into phage
display vector pMORPH® 18 were created. In library 1, only LCDR3 was diversified
using TRIM technology, as described in Virnekas et al., Nucl. Acids. Res. 22, 5600-07,
1994; Knappik et al., J. Mol. Biol. 296, 57-86, 2000. In library 2, LCDR1, LCDR2, and
LCDR3 were diversified simultaneously using the TRIM technology, while the
connecting framework regions were kept constant. In both cases, phage antibody
libraries comprising 3 x 10® different clones were obtained. Both libraries were mixed
and used as input for a modified AutoPan® procedure. To select antibodies having an
increased affinity to rat TIMP-1, solution panning using limiting amounts of biotinylated

antigen and stringent washing conditions were applied.

Antibody-off-rates were ranked by BIAcore™ using crude E. coli extracts. Clones with
slower off rate than parental clones MS-BW-14, -17, or -54 were subjected to expression
and purification in 1-liter scale. Purified Fab were analyzed in BlAcore™ and rat
protease assays (Table 6). MS-BW-17-1 (K4 0.8 nM, ICsp 1.6 nM), MS-BW-17-2 (K4
1.3 nM, ICsp 1.1 nM), and MS-BW-17-3 (K4 1.9 nM, ICsp 3 nM) were derived from
affinity maturation library 1 having an optimized LCDR3 sequence, whereas MS-BW-
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54-1 (Kq 2 nM, ICsp 3 nM) was derived from affinity maturation library 2 having an
optimized LCDRI1, -2, and -3 sequence (Table 9).

-56-



PCT/US02/12801

WO 02/086085

(6L€)
(§LE) (zLE) (v€) (69€) (L9€E) :
¢ E dADSSARYY o rvwovaTHT | saxNADOTassioy o N NAATTAXTIDAR D0ASdSAILASADAATT DIMASIISAD °HA gl
¢ 61 (sLg) (pLE) S0l R (81) (69€) (L9g)} oy L1
¥9d SALISO SAYNSAQAINT | SAANADOACSSIOL HOAAISAAXNLT H0ASASAYLASADAKIT HIMASIASAD)
'l e (Lee) & (yLE) ege) oo, (81) (69¢€) (L9E) ooy L1
ANAWAYIYD] STUNSAQAINT | SAXNADSAASSION HAAAISAAANIT H0ASASAIIASADARTT 9IMASLASED
o1 0 {9,8) ¥ (PLE) fe9e)) o (87) (69€) (Loe) o L1
ONJYAGQIYD SAINSAGAINT | SARNADOAQSSIOL HOAAISAAZNIT 50dSdSAYLASADARIT HIMASIASAD)
L -+ 6 mwmewwmm (vLE) (e9€) ZIA (ve) (69¢€) (L9€g) _— be
STINSAQXINT | SAXNADDAASSIOI] NOITIAXEIDXX DOISASAYLASADIALT] HIMASLASXD)
i} ) (19) 3 (vLe) (£9€) (8T) (69¢€) (Log)
E 11| €8l o ansaansd sauNSAGRINT | SAZNADOAGSSTOI| © ° HAXAISAARANIT 9BISASKITASADIXT Y] oImMAsTaszy -0 L
; . (65) (L) (TLE) (oLg) (89€) (99€)
Evl | SO |3 amramsd | STUONNGRINT | SAZNSOINSssos| | oA AQIZIHMAXHASOASM DOIOVANYIOIIIIID sTuxssazos| oA vl
(:ON
u () : . .
- | @roEs) | CONTOED | conarpas) | wom | conardas) (:ON a1 03S) CONQ1Das) | wom | (o
aouanbas 3asuanbas ~uIsl aouanbas dduanbas auanbas -9UIB.I
sswojord 30101 | " THaD1 4 £4AOH TdAOH TIAOH 4 10
1A ayy duo
ul omU~ . =
AGUOTA] A HA

‘paziotfe a1e (p[oq) syuswSely qe,] Terusred
01 pareduwios segueyd aouanbag *I-JINLL 161 surede sjuowdely qe,] painjewr Ajiuyye J0 uosueduod souanbas pue MOIAIAQ 6 9]qRL

57



WO 02/086085 PCT/US02/12801

[155]

[156]

[157)

[158]

The improvement gained by these different one-step maturation strategies was up to a
factor of 16.3 with regard to affinity and 10 with regard to functional activity in the

protease assay.
EXAMPLE 21

Conversion of anti-TIMP-1 Fab fragments into human IgG; molecules for use in the rat
model of chronic carbon tetrachloride-induced liver fibrosis

Anti-TIMP-1 Fab fragments were converted into human IgGl molecules to create
antibody molecules with prolonged in vivo half-lives for the use in the rat model of
chronic carbon tetrachloride-induced liver fibrosis. This was done by cloning the heavy
and light chain variable regions of the Fab into two separate vectors for mammalian IgG;

expression (Krebs et al., 2001)

Anti-rat TIMP-1 clone MS-BW-14 was chosen for the first in vivo study, and IgG,
protein was produced by transient expression. Anti-human TIMP-1 clone MS-BW-3 was
selected as a negative control IgG, and was also produced by transient expression.
Purified IgG; proteins MS-BW-14 and MS-BW-3 were subjected to quality control in
BlAcore™ and rat TIMP-1/rat MMP-13 assays. Bivalent affinity for rat TIMP-1
measured in BIAcore™ (chip density 500 RU, fitting model for bivalent analyte) is 0.2
nM for MS-BW-14, compared to 13 nM for the corresponding monovalent Fab fragment.
This increase in affinity for the IgG, is due to the avidity effects caused by binding of
bivalent IgG, to immobilized rat TIMP-1 protein on the BIAcore™ chip. As expected,
the negative control IgG; MS-BW-3 showed no binding to rat TIMP-1 but bound to
human TIMP-1 with a bivalent affinity of approximately 0.4 nM.

FIG. 12 shows the activity of MS-BW-14 Fab and IgG; and MS-BW-3 IgG; in a rat
TIMP-1/rat MMP-13 assay. The ICsp of MS-BW-14 Fab and IgG, are nearly identical.

The avidity effect seen in BIAcore™ does not occur in this assay because, in contrast to
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[159]

[160]

the BIAcore™ experiment, this assay is based on a monovalent interaction in solution
between TIMP-1 and the IgG,. As expected, MS-BW-3 has no effect on rat TIMP-1

binding to rat MMP-13 and thus is a suitable negative control for a rat in vivo study.

Affinity matured clone MS-BW-17-1 was then converted from a monovalent Fab
fragment to a bivalent IgG,. Protein was produced by stable transfection. Purified
protein was subjected to quality control in BIAcore™ and rat TIMP-1/rat MMP-13
assays (FIG. 13). In BIAcore™ ;n increased bivalent affinity (avidity) of 0.04 nM. for
IgG, compared to 0.8 nM for monovalent Fab fragment was seen, whereas the activity in

the rat TIMP-1/rat MMP-13 assay was comparable for IgG; and Fab as expected.
EXAMPLE 22
Cross-reactivity of anti-rat TIMP-1 IgG; MS-BW-17-1 with mouse TIMP-1

Species cross-reactivity of MS-BW-17-1 IgG; and Fab with mouse TIMP-1 was
determined by BIAcore™ to investigate the feasibility of alternative in vivo models that
use mice instead of rats. Although MS-BW-17-1 clearly bound to mouse TIMP-1
immobilized to the chip surface, the affinity of both Fab (180 nM) and IgG; (9 nM) was
225-fold weaker than the affinity to rat TIMP-1. As the interaction between mouse
TIMP-1 and BW-17-1 IgG, in serum is most likely monovalent, the affinity of BW-17-1
Fab probably reflects the “real” affinity of this interaction. Therefore, the Fab affinity
value should be considered when calculating the feasibility of using BW-17-1 IgG; in a

mouse in vivo study.
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EXAMPLE 23
Effect of Timp-1 antibody on the development of bleomycin-induced pulmonary fibrosis

The following example demonstrates the ability of a human anti-rat Timp-1 antibody
(BW17.1) to prevent fibrotic collagen deposition in a bleomycin-induced rat lung fibrosis

model.

Male Lewis rats (6 weeks of age) received a singlé intratracheal challenge with
bleomycin (0.3 mg/rat, in saline) or vehicle (saline) on day 0. Fourteen days later,
animals were euthanized, the lung excised, fixed, and processed for evaluation of lung
fibrosis. Lung tissue sections were cut, and quantitative assessment by image analysis of

lung collagen in lung tissue sections stained with Mason Trichrome stain performed.

Antibody administration: A 20 mg/kg dose of human ant-rat TIMP-1 antibody or control
human antibody (IgG) was administered subcutaneously on day -1. Subsequently, a
10mg/kg dose of human ant-rat TIMP-1 antibody or control human antibody (IgG) was
administered s.c. on days 2, 5, 8, and 11. The following five groups of animals were
studied: Saline i.t. challenge + antibody vehicle (PBS); Saline i.t. challenge + TIMP-1
antibody; Bleomycin i.t. challenge + TIMP-1 antibody; Bleomycin i.t. challenge +
antibody vehicle (PBS); Bleomycin i.t. challenge + control antibody.

FIG. 14 shows the effect of the inhibitory effect of TIMP-1 antibody on bleomycin-

induced lung fibrotic collagen.
EXAMPLE 24

Effect of BW-14 anti-TIMP-1 antibody in a rat model with CCls-induced liver fibrosis

Carbon tetrachloride (CCLs) was used to induce liver fibrosis as described in Example 9.

A single intravenous dose of 3 mg/kg BW-14 or control antibody BW-3, respectively,
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was administered on day 19. At this time, total liver collagen (hydroxyproline
determined according to Prockop and Udenfried) is already significantly increased by
CCls, and fibrotic collagen rapidly accumulates during the following weeks. The rats
were sacrificed on day 28. The treatment groups were: no CCly + control antibody BW 3

(n=10 rats), CCly + control antibody BW 3 (n=20 rats), and CCl4 + BW 14 (n=20 rats).

The effect of control vs. TIMP-1 antibody as reflected in morphometric measureme;nts of
fibrous collagen (Sirius Red stained area as percentage of the total field) is shown in FIG.
15. Comparison of both control antibody treated groups shows that CCl; caused an
approximately three-fold increase in collagen area. BW-14 antibody treatment reduced
the pathological collagen increment by 26%. The lower fibrous collagen value of the
CCly + BW-14 group compared to the CCly + BW-3 group was statistically significant

(p< 0.05, Kolmogorow-Smirnow test).
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CLAIMS

1. A bun'ﬁed preparation of a human antibody, wherein the antibody:
binds to a tissue inhibitor of metalloprotease-1 (TIMP-1); and
neutralizes a matrix metalloprotease (MMP)-inhibiting activity of the TIMP-1.

2. The preparation of claim 1 wherein the MMP is human MMP-1.

3. The preparation of claim 2 wherein the MMP is rat MMP-13.

4. The preparation of claim 1 wherein the TIMP-1 is a humanATIMP-l.

5. The preparation of claim 4 wherein the antibody binds to the human TIMP-1 with
a Kq selected from the group consisting of about 0.1 nM to about 10 pM, about 2 nM to
about 1 pM, about 2 nM to about 200 nM, about 2 nM to about 150 nM, about 50 nM to
about 100 nM, about 0.2 nM to about 13 nM, about 0.2 nM to about 0.5 nM, about 2 nM to
about 13 nM, and about 0.5 nM to about 2 nM.

6. The preparation of claim 4 wherein the antibody binds to the human TIMP-1 with
a Ky selected from the group consisting of about 0.2 nM, about 0.3 nM, about 0.5 M, about
0.6 nM, about 2 nM, about 7 nM, about 10 nM, about 11 nM, and about 13 nM.

7. The preparation of claim 4 wherein the antibody neutralizes the MMP-inhibiting
activity of the human TIMP-1 with an ICs selected from the group consisting of about .1 nM
to about 200 nM, about 1 nM to about 100 nM, about 2 nM to about 50 nM, about 5 nM to
about 25 nM, about 10 nM to about 15 nM, about 0.2 nM to about 11 nM, about 0.2 nM to

about 4 nM, and about 4 nM to about 11 nM.
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8. The preparation of claim 4 wherein the antibody neutralizes the MMP-inhibiting
activity of the human TIMP-1 with an ICs; selected from the group consisting of about 0.2
nM, about 0.3 nM, about 0.4 nM, about 4 nM, about 7 nM, about 9 nM, and about 11 nM.

9. The preparation of claim 4 wherein the Ky for binding to human TIMP-1 and the
ICso for neutralizing the MMP-inhibiting activity of the human TIMP-1 are approximately
equal.

10.  The preparation of claim 1 wherein the TIMP-1 is a rat TIMP-1.

11.  The preparation of claim 10 wherein the antibody binds to the rat TIMP-1 with a
K4 selected from the group consisting of about 0.1 nM to about 10 pM, about 2 nM to about
1 pM, about 2 nM to about 200 nM, about 2 nM to about 150 nM, about 50 nM to about 100
nM, about 1.3 nM to about 13 nM, about 1.8 nM to about 10 nM, about 2 nM to about 9 nM,
about 1.3 nM to about 9 nM, and about 2 nM to about 10 nM.

12.  The preparation of claim 10 wherein the antibody binds to the rat TIMP-1 with a
K4 selected from the group consisting of about 0.8 nM, about 1 nM, about 1.3 nM, about 1.9
nM, about 2 nM, about 3 nM, about 9 nM, about 10 nM, about 13 nM, about 14 nM, and
about 15 nM.

13.  The preparation of claim 10 wherein the antibody neutralizes the rat -TIMP-1
activity with an ICsq selected from the group consisting of about .1 nM to about 300 nM,
about 1 nM to about 100 nM, about 2 nM to about 50 nM, about 5 nM to about 25 nM, about -

10 nM to about 15 nM, about 1.1 nM to about 14 nM, about 1.6 nM to about 11 nM, about 3
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nM to about 7 nM, about 1.1 nM to about 7 nM, about 1.1 nM to about 11 nM, about 3 nM to
about 11 nM, and about 3 nM to about 14 nM.

14.  The preparation of claim 10 wherein the antibody neutralizes the rat TIMP-1
activity with an ICsq selected from the group consisting of about 1.1 nM, about 1.6 nM, about
3 nM, about 7 nM, about 11 nM, about 14 nM, about 19 nM, about 20 nM, about 30 nM, and
about 100 nM.

15.  The preparation of claim 10 wherein the K4 for binding to rat TIMP-1 and the
ICsp for neutralizing the MMP-inhibiting activity of the rat TIMP-1 are approximately equal.

16. A purified preparation of a human antibody which comprises a VHCDR3 region
comprising an amino acid sequence selected from the group consisting of SEQ ID NOS:1-43
and 360.

17. A purified preparation of a human antibody which comprises a VLCDR3 region
comprising an amino acid sequence selected from the group consisting of SEQ ID NOS:44-
86 and 365-379.

18. A purified preparation of a human antibody which comprises a VHCDR3 and
VLCDR3 amino acid sequence pair selected from the group consisting of SEQ ID NOS:1
and 44, SEQ ID NOS:2 and 45, SEQ ID NO:3 and 46, SEQ ID NOS:4 and 47, SEQ ID
NOS:5 and 48, SEQ ID NOS:6 and 49, SEQ ID NOS:7 and 50, SEQ ID NOS:3 and 44, SEQ
ID NOS:3 and 45, SEQ ID NOS:3 and 47, SEQ ID NOS:3 and 48, SEQ ID NOS:3 and 49,
SEQ ID NOS:3 and 50, SEQ ID NOS:7 and 44, SEQ ID NOS:7 and 45, SEQ ID NOS:7 and

47, SEQ ID NOS:7 and 48, SEQ ID NOS:8 and 51, SEQ ID NOS:9 and 52, SEQ ID NOS:10
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and 53, SEQ ID NOS:11 and 54, SEQ ID NOS:12 and 55, SEQ ID NOS:13 and 56, SEQ ID
NOS:14 and 57, SEQ ID NOS:15 and 58, SEQ ID NOS:16 and 59, SEQ ID NOS:17 and 60,
SEQ ID NOS:18 and 61, SEQ ID NOS:19 and 62, SEQ ID NOS:20 and 63, SEQ ID NOS:21
and 64, SEQ ID NOS:22 and 65, SEQ ID NOS:23 and 66, SEQ ID NOS:24 and 67, SEQ ID
NOS:25 and 68, SEQ ID NOS:26 and 69, SEQ ID NOS: 27 and 70, SEQ ID NOS:28 and 71,
SEQ ID NOS:29 and 72, SEQ ID NOS:30 and 73, SEQ ID NOS:31 and 74, SEQ ID NOS:32
and 75, SEQ ID NOS:33 and 76, SEQ ID NOS:34 and 77, SEQ ID NOS:35 and 78, SEQ ID
NOS:36 and 79, SEQ ID NOS:37 and 80, SEQ ID NOS:38 and 81, SEQ ID NOS:39 and 82,
SEQ ID NOS:40 and 83, SEQ ID NOS:41 and 84, SEQ ID NOS:42 and 85, SEQ ID NOS:43
and 86, SEQ ID NO.S:3 and 48, SEQ ID NOS:éGO and 48, SEQ ID NOS:3 and 365, SEQ ID
NOS:16 and 59, SEQ ID NOS:18 and 61, SEQ ID NOS:34 and 77, SEQ ID NOS:34 and 379,
SEQ ID NOS:18 and 376, SEQ ID NOS:18 and 377, and SEQ ID NOS:18 and 378.

19. A purified preparation of a human antibody comprising a VHCDR3 and VLCDR3
amino acid sequence pair selected from the group consisting of SEQ ID NOS:1 and 44, SEQ
ID NOS:2 and 45, SEQ ID NO:3 and 46, SEQ ID NOS:4 and 47, SEQ ID NOS:5 and 48,
SEQ ID NOS:6 and 49, SEQ ID NOS:7 and 50, SEQ ID NOS:3 and 44, SEQ ID NOS:3 and
45, SEQ ID NOS:3 and 47, SEQ ID NOS:3 and 48, SEQ ID NOS:3 and 49, SEQ ID NOS:3
and 50, SEQ ID NOS:7 and 44, SEQ ID NOS:7 and 45, SEQ ID NOS:7 and 47, SEQ ID
NOS:7 and 48, SEQ ID NOS:8 and 51, SEQ ID NOS:9 and 52, SEQ ID NOS:10 and 53,
SEQ ID NOS:11 and 54, SEQ ID NOS:12 and 55, SEQ ID NOS:13 and 56, SEQ ID NOS:14

and 57, SEQ ID NOS:15 and 58, SEQ ID NOS:16 and 59, SEQ ID NOS:17 and 60, SEQ ID
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NOS:18 and 61, SEQ ID NOS:19 and 62, SEQ ID NOS:20 and 63, SEQ ID NOS:21 and 64,
SEQ ID NOS:22 and 65, SEQ ID NOS:23 and 66, SEQ ID NOS:24 and 67, SEQ ID NOS:25
and 68, SEQ ID NOS:26 and 69, SEQ ID NOS: 27 and 70, SEQ ID NOS:28 and 71, SEQ ID
NOS:29 and 72, SEQ ID NOS:30 and 73, SEQ ID NOS:31 and 74, SEQ ID NOS:32 and 75,
SEQ ID NOS:33 and 76, SEQ ID NOS:34 and 77, SEQ ID NOS:35 and 78, SEQ ID NOS:36
and 79, SEQ ID NOS:37 and 80, SEQ ID NOS:38 and 81, SEQ ID NOS:39 and 82, SEQ ID
NOS:40 and 83, SEQ ID NOS:41 and 84, SEQ ID NOS:42 and 85, SEQ ID NOS:43 and 86,
SEQ ID NOS:3 and 48, SEQ ID NOS:360 and 48, SEQ ID NOS:3 and 365, SEQ ID NOS:16
and 59, SEQ ID NOS:18 and 61, SEQ ID NOS:34 and 77, SEQ ID NOS:34 and 379, SEQ ID
NOS:18 and 376, SEQ ID NOS:18 and 377, and SEQ ID NOS:18 and 378.

20.  The purified preparation of claim 19 wherein the human antibody comprises a
heavy chain having an amino acid sequence selected from the group consisting of SEQ ID
NOS:140-182.

21.  The purified preparation of claim 19 wherein the human antibody comprises a
light chain having an amino acid sequence selected from the group consisting of SEQ ID

"NOS:97-139.

22. A purified preparation of a human antibody which comprises a heavy chain and a
light chain amino acid pair selected from the group consisting of SEQ ID NOS:140 and 97,
SEQ ID NOS:141 and 98, SEQ ID NOS:142 and 99, SEQ ID NOS:143 and 100, SEQ ID
NOS:144 and 101, SEQ ID NOS:145 and 102, SEQ ID NOS:146 and 103, SEQ ID NOS:142

and 97, SEQ ID NOS:142 and 98, SEQ ID NOS:142 and 100, SEQ ID NOS:142 and 101,
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SEQ ID NOS:142 and 102, SEQ ID NOS:142 and 103, SEQ ID NOS:146 and 97, SEQ ID
NOS:146 and 98, SEQ ID NO:146 and 100, SEQ ID NOS:146 and 101, SEQ ID NOS:148
and 104, SEQ ID NOS:148 and 105, SEQ ID NOS:149 and 106, SEQ ID NOS:150 and 107,
SEQ ID NOS:151 and 108, SEQ ID NOS:152 and 109, SEQ ID NOS:153 and 110, SEQ ID
NOS:154 and 111, SEQ ID NOS:155 and 112, SEQ ID NOS:156 and 113, SEQ ID NOS:157
and 114, SEQ ID NOS:158 and 115, SEQ ID NOS:159 and 116, SEQ ID NOS:160 and 117,
SEQ ID NOS:161 and 118, SEQ ID NOS:162 and 119, SEQ ID NOS:163 and 120, SEQ ID
NOS:164 and 121, SEQ ID NOS:165 and 122, SEQ ID NOS:166 and 123, SEQ ID NOS:167
and 124, SEQ ID NOS:168 and 125, SEQ ID NOS:169 and 126, SEQ ID NOS:170 and 127,
SEQ ID NOS:171 and 128, SEQ ID NOS:172 and 129, SEQ ID NOS:173 and 130, SEQ ID
NOS:174 and 131, SEQ ID NOS:175 and 132, SEQ ID NOS:176 and 133, SEQ ID NOS:177
and 134, SEQ ID NOS:178 and 135, SEQ ID NOS:179 and 136, SEQ ID NOS:180 and 137,
SEQ ID NOS:181 and 138, and SEQ ID NOS:182 and 139.

23. A pharmaceutical composition compn'éing:

a human antibody which (1) binds to a TIMP-1 and (2) neutralizes an MMP-
inhibiting activity of the TIMP-1; and
a pharmaceutically acceptable carrier.

24.  The pharmaceutical composition of claim 23 wherein the MMP is human MMP-1.

25.  The pharmaceutical composition of claim 23 wherein the MMP is rat MMP-13.

26.  The pharmaceutical composition of claim 23 wherein the TIMP-1 is a human

TIMP-1.
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27.  The pharmaceutical composition of claim 23 wherein the TIMP-1 is a rat TIMP-1.

28. The pharmaceutical composition of claim 23 wherein a Ky for binding to the
TIMP-1 and an ICso for neutralizing the MMP-1-inhibiting activity of the TIMP-1 are
approximately equal.

29. A purified polynucleotide which encodes a human antibody comprising a
VHCDR3 region which comprises an amino acid sequence selected from the group
consisting of SEQ ID NOS:1-43 and 360, wherein the human antibody (1) binds to a TIMP-1
and (2) neutralizes an MMP-inhibiting activity of the TIMP-1.

30.  The purified polynucleotide of claim 31 wherein the VHCDR3 region is encoded
by a nucleotide sequence selected from the group consisting of SEQ ID NOS:227-269.

31. A purified polynucleotide which encodes a human antibody comprising a
VLCDR3 region which comprises an amino acid sequence selected from the group consisting
of SEQ ID NOS:44-86 and 365-379, wherein the human antibody (1) binds to a TIMP-1 and
(2) neutralizes an MMP-inhibiting activity of the TIMP-1.

32.  The purified polynucleotide of claim 31 wherein the VLCDR3 region is encoded
by a nucleotide sequence selected from the group consisting of SEQ ID NOS:184-226.

33.  The purified polynucleotide of claim 31 wherein the human antibody comprises a
heavy chain having an amino acid sequence selected from the group consisting of SEQ ID
NOS:140-182.

34.  The purified polynucleotide of claim 33 wherein the heavy chain is encoded by a

nucleotide sequence selected from the group consisting of SEQ ID NOS:269-311.
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35.  The purified polynucleotide of claim 33 wherein the human antibody comprises a
light chain having an amino acid sequence selected from the group consisting of SEQ ID
NOS:97-139.

36.  The purified polynucleotide of claim 35 wherein the light chain is encoded by a
nucleotide sequence selected from the group consisting of SEQ ID NOS:312-354.

37.  Anexpression vector comprising the polynucleotide of claim 29.

38.  An expression vector comprising the polynucleotide of claim 30.

39.  Anexpression vector comprising the polynucleotide of claim 31.

40.  An expression vector comprising the polynucleotide of claim 32.

41.  Anexpression vector comprising the polynucleotide of claim 33.

42.  Anexpression vector comprising the polynucleotide of claim 34.

43.  Anexpression vector comprising the polynucleotide of claim 35.

44.  An expression vector comprising the polynucleotide of claim 36.

45. A host cell comprising the expression vector of claim 37.

46. A host cell comprising the expression vector of claim 38.

47.  Ahost cell comprising the expression vector of claim 39.

48. A host cell comprising the expression vector of claim 40.

49. A host cell comprising the expression vector of claim 41.

50.  Ahost cell comprising the expression vector of claim 42.

51.  Ahost cell comprising the expression vector of claim 43.

52.  Ahost cell comprising the expression vector of claim 44.
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53. - A method of making a human antibody, comprising the steps of:
culturing the host cell of claim 45 under conditions whereby the antibody is
expressed; and
purifying the human antibody from the host cell culture.
54. The method of claim 55 wherein the expression vector comprises a
polynucleotide sequence selected from the group consisting of SEQ ID NOS:183-357.
55. A method of decreasing an MMP-inhibiting activity of a TIMP-1, comprising the
step of:
contacting the TIMP-1 with a human antibody that binds to the TIMP-1, whereby
the MMP-inhibiting activity of the TIMP-1 is decreased relative to MMP-inhibiting activity
of the TIMP-1 in the absence of the antibody.
56.  The method of claim 55 wherein the MMP is human MMP-1.
57.  The method of claim 55 wherein the MMP is rat MMP-13.
58.  The method of claim 55 wherein the TIMP-1 is a human TIMP-1.
59.  The method of claim 55 wherein the TIMP-1 is a rat TIMP-1.
60.  The method of claim 55 wherein the step of contacting is carried out in a cell-free
system.
61.  The methogl of claim 55 wherein the step of contacting is carried out in a cell
culture system.

62.  The method of claim 55 wherein the step of contacting is carried out in vivo.
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63.  The method of claim 55 wherein the antibody comprises a VHCDR3 and a
VLCDR3 amino acid sequence pair selected from the group consisting of SEQ ID NOS:1
and 44, SEQ ID NOS:2 and 45, SEQ ID NO:3 and 46, SEQ ID NOS:4 and 47, SEQ ID
NOS:5 and 48, SEQ ID NOS:6 and 49, SEQ ID NOS:7 and 50, SEQ ID NOS:3 and 44, SEQ
ID NOS:3 and 45, SEQ ID NOS:3 and 47, SEQ ID NOS:3 and 48, SEQ ID NOS:3 and 49,
SEQ ID NOS:3 and 50, SEQ ID NOS:7 and 44, SEQ ID NOS:7 and 45, SEQ ID NOS:7 and
47, SEQ ID NOS:7 and 48, SEQ ID NOS:8 and 51, SEQ ID NOS:9 and 52, SEQ ID NOS:10
and 53, SEQ ID NOS:11 and 54, SEQ ID NOS:12 and 55, SEQ ID NOS:13 and 56, SEQ ID
NOS:14 and 57, SEQ ID NOS:15 and 58, SEQ ID NOS:16 and 59, SEQ ID NOS:17 and 60,
SEQ ID NOS:18 and 61, SEQ ID NOS:19 and 62, SEQ ID NOS:20 and 63, SEQ ID NOS:21
and 64, SEQ ID NOS:22 and 65, SEQ ID NOS:23 and 66, SEQ ID NOS:24 and 67, SEQ ID
NOS:25 and 68, SEQ ID NOS:26 and 69, SEQ ID NOS: 27 and 70, SEQ ID NOS:28 and 71,
SEQ ID NOS:29 and 72, SEQ ID NOS:30 and 73, SEQ ID NOS:31 and 74, SEQ ID NOS:32
and 75, SEQ ID NOS:33 and 76, SEQ ID NOS:34 and 77, SEQ ID NOS:35 and 78, SEQ ID
NOS:36 and 79, SEQ ID NOS:37 and 80, SEQ ID NOS:38 and 81, SEQ ID NOS:39 and 82,
SEQ ID NOS:40 and 83, SEQ ID NOS:41 and 84, SEQ ID NOS:42 and 85, SEQ ID NOS:43
and 86, SEQ ID NOS:3 and 48, SEQ ID NOS:360 and 48, SEQ ID NOS:3 and 365, SEQ ID
NOS:16 and 59, SEQ Ib NOS:18 and 61, SEQ ID NOS:34 and 77, SEQ ID NOS:34 and 379,
SEQ ID NOS:18 and 376, SEQ ID NOS:18 and 377, and SEQ ID NOS:18 and 378.

64. A method of ameliorating symptoms of a disorder in which TIMP-1 is elevated,

_comprising the step of:
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administering to a patient having the disorder an effective amount of a human
antibody which neutralizes an MMP-inhibiting activity of the TIMP-1, whereby symptoms of
the disorder are ameliorated.

65.  The method of claim 64 wherein the MMP is human MMP-1.

66.  The method of claim 64 wherein the MMP is rat MMP-13.

67. The method of claim 64 wherein the disorder is selected from the group
consisting of liver fibrosis, alcoholic liver disease, cardiac fibrosis, acute coronary syndrome,
lupus nephritis, glomerulosclerotic renal disease, idiopathic pulmonary. fibrosis, benign
prostate hypertrophy, lung cancer, and colon cancer.

68.  The method of claim 64 wherein the antibody comprises a VHCDR3 and a
VLCDR3 amino acid sequence pair selected from the group consisting of SEQ ID NOS:1
and 44, SEQ ID NOS:2 and 45, SEQ ID NO:3 and 46, SEQ ID NOS:4 and 47, SEQ ID
NOS:5 and 48, SEQ ID NOS:6 and 49, SEQ ID NOS:7 and 50, SEQ ID NOS:3 and 44, SEQ
ID NOS:3 and 45, SEQ ID NOS:3 and 47, SEQ ID NOS:3 and 48, SEQ ID NOS:3 and 49,
SEQ ID NOS:3 and 50, SEQ ID NOS:7 and 44, SEQ ID NOS:7 and 45, SEQ ID NOS:7 and
47, SEQ ID NOS:7 and 48, SEQ ID NOS:8 and 51, SEQ ID NOS:9 and 52, SEQ ID NOS:10
and 53, SEQ ID NOS:11 and 54, SEQ ID NOS:12 and 55, SEQ ID NOS:13 and 56, SEQ ID
" NOS:14 and 57, SEQ ID NOS:15 and 58, SEQ ID NOS:16 and 59, SEQ ID NOS:17 and 60,
SEQ ID NOS:18 and 61, SEQ ID NOS:19 and 62, SEQ ID NOS:20 and 63, SEQ ID NOS:21
and 64, SEQ ID NOS:22 and 65, SEQ ID NOS:23 and 66, SEQ ID NOS:24 and 67, SEQ ID

NOS:25 and 68, SEQ ID NOS:26 and 69, SEQ ID NOS: 27 and 70, SEQ ID NOS:28 and 71,
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SEQ ID NOS:29 and 72, SEQ ID NOS:30 and 73, SEQ ID NOS:31 and 74, SEQ ID NOS:32
and 75, SEQ ID NOS:33 and 76, SEQ ID NOS:34 and 77, SEQ ID NOS:35 and 78, SEQ ID
| NOS:36 and 79, SEQ ID NOS:37 and 80, SEQ ID NOS:38 and 81, SEQ ID NOS:39 and 82,
SEQ ID NOS:40 and 83, SEQ ID NOS:41 and 84, SEQ ID NOS:42 and 85, SEQ ID NOS:43
and 86, SEQ ID NOS:3 and 48, SEQ ID NOS:360 and 48, SEQ ID NOS:3 and 365, SEQ ID
NOS:16 and 59, SEQ ID NOS:18 and 61, SEQ ID NOS:34 and 77, SEQ ID NOS:34 and 379,
SEQ ID NOS:18 and 376, SEQ ID NOS:18 and 377, and SEQ ID NOS:18 and 378.
69. A method of detecting a TIMP-1 in a test preparation, comprising the steps of:
contacting the test preparation with a human antibody that specifically binds to
the TIMP-1; and
assaying the test preparation for the presence of an antibody-TIMP-1 complex.

70.  The method of claim 69 wherein the antibody comprises a detectable label.

71.  The method of claim 69 wherein the antibody is bound to a solid support.

72.  The method of claim 69 wherein the a}ntibody comprises a VHCDR3 and a
VLCDR3 amino acid sequence pair selected from the group consisting of SEQ ID NOS:1
and 44, SEQ ID NOS:2 and 45, SEQ ID NO:3 and 46, SEQ ID NOS:4 and 47, SEQ ID
NOS:5 and 48, SEQ ID NOS:6 and 49, SEQ ID NOS:7 and 50, SEQ ID NOS:3 and 44, SEQ
ID NOS:3 and 45, SEQ ID NOS:3 and 47, SEQ ID NOS:3 and 48, SEQ ID NOS:3 and 49,
SEQ ID NOS:3 and 50, SEQ ID NOS:7 and 44, SEQ ID NOS:7 and 45, SEQ ID NOS:7 and
47, SEQ ID NOS:7 and 48, SEQ ID NOS:8 and 51, SEQ ID NOS:9 and 52, SEQ ID NOS:10

and 53, SEQ ID NOS:11 and 54, SEQ ID NOS:12 and 55, SEQ ID NOS:13 and 56, SEQ ID
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NOS:14 and 57, SEQ ID NOS:15 and 58, SEQ ID NOS:lé and 59, SEQ ID NOS:17 and 60,
SEQ ID NOS:18 and 61, SEQ ID NOS:19 and 62, SEQ ID NOS:20 and 63, SEQ ID NOS:21
and 64, SEQ ID NOS:22 and 65, SEQ ID NOS:23 and 66, SEQ ID NOS:24 and 67, SEQ ID
NOS:25 and 68, SEQ ID NOS:26 and 69, SEQ ID NOS: 27 and 70, SEQ ID NOS:28 and 71,
SEQ ID NOS:29 and 72, SEQ ID NOS:30 and 73, SEQ ID NOS:31 and 74, SEQ ID NOS:32
and 75, SEQ ID NOS:33 and 76, SEQ ID NOS:34 and 77, SEQ ID NOS:35 and 78, SEQ ID
NOS:36 and 79, SEQ ID NOS:37 and 80, SEQ ID NOS:38 and 81, SEQ ID NOS:39 and 82,
SEQ ID NOS:40 and 83, SEQ ID NOS:41 and 84, SEQ ID NOS:42 and 85, and SEQ ID
NOS:43 and 86.

73. A method to aid in diagnosing a disorder in which a TIMP-1 level is elevated,
comprising the steps of:

contacting a sample from a patient suspected of having the disorder with a human
antibody that binds to TIMP-1; and
assaying for the presencé of an antibody-TIMP-1 complex, whereby detection of

an amount of the complex which is greater than an amount of the complex in a normal
sample identifies the patient as likely to have the disorder. |

74.  The method of claim 73 wherein the antibody comprises a detectable label.

75.  The method of claim 73 wherein the antibody is bound to a solid support.

76.  The method of claim 73 wherein the antibody comprises a VHCDR3 and a
VLCDR3 amino acid sequence pair selected from the group consisting of SEQ ID NOS:1

and 44, SEQ ID NOS:2 and 45, SEQ ID NO:3 and 46, SEQ ID NOS:4 and 47, SEQ ID
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NOS:5 and 48, SEQ ID NOS:6 and 49, SEQ ID NOS:7 and 50, SEQ ID NOS:3 and 44, SEQ
ID NOS:3 and 45, SEQ ID NOS:3 and 47, SEQ ID NOS:3 and 48, SEQ ID NOS:3 and 49,
SEQ ID NOS:3 and 50, SEQ ID NOS:7 and 44, SEQ ID NOS:7 and 45, SEQ ID NOS:7 and
47, SEQ ID NOS:7 and 48, SEQ ID NOS:8 and 51, SEQ ID NOS:9 and 52, SEQ ID NOS:10
and 53, SEQ ID NOS:11 and 54, SEQ ID NOS:12 and 55, SEQ ID NOS:13 and 56, SEQ ID
NOS:14 and 57, SEQ ID NOS:15 and 58, SEQ ID NOS:16 and 59, SEQ ID NOS:17 and 60,
SEQ ID NOS:18 and 61, SEQ ID NOS:19 and 62, SEQ ID NOS:20 and 63, SEQ ID NOS:21
and 64, SEQ ID NOS:22 and 65, SEQ ID NOS:23 and 66, SEQ ID NOS:24 and 67, SEQ ID
NOS:25 and 68, SEQ ID NOS:26 and 69, SEQ ID NOS: 27 and 70, SEQ ID NOS:28 and 71,
SEQ ID NOS:29 and 72, SEQ ID NOS:30 and 73, SEQ ID NOS:31 and 74, SEQ ID NOS:32
and 75, SEQ ID NOS:33 and 76, SEQ ID NOS:34 and 77, SEQ ID NOS:35 and 78, SEQ ID
. NOS:36 and 79, SEQ ID NOS:37 and 80, SEQ ID NOS:38 and 81, SEQ ID NOS:39 and 82,
SEQ ID NOS:40 and 83, SEQ ID NOS:41 and 84, SEQ ID NOS:42 and 85, SEQ ID NOS:43
and 86, SEQ ID NOS:3 and 48, SEQ ID NOS:360 and 48, SEQ ID NOS:3 and 365, SEQ ID
NOS:16 and 59, SEQ ID NOS:18 and 61, SEQ ID NOS:34 and 77, SEQ ID NOS:34 and 379,
SEQ ID NOS:18 and 376, SEQ ID NOS:18 and 377, and SEQ ID NOS:18 and 378.
77.  The method of claim 73 wherein the sample is obtained from a tissue selected
from the group consisting of colon, liver, heart, kidney, prostate, serum, and lung:
78.  The method of claim 73 wherein the disorder is selected from the group

consisting of liver fibrosis, alcoholic liver disease, cardiac fibrosis, acute cardiac syndrome,
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lupus nephritis, glomerulosclerotic renal disease, benign prostate hypertrophy, lung cancer,

colon cancer, and idiopathic pulmonary fibrosis.

-78 -



WO 02/086085 PCT/US02/12801
1/19

—
_ B
pond - ® 1)
£ -
1] ™ ~ -
m ~N o
ﬂ had wn
% M
o ”m
g ® ~
L. v o
194 o o
7))
-~ © -
g m O m O
[ ° >
u - 0
7))
~ ~
~
= © © 5 3
> & [ i
m wn mwoln v v v oV u v
(8] v.a' + < < U o« > O -
“ m"‘UUUUIUUUﬁ m ¥ ¥ kb < F ¥ <
9
8 ~ Eonown = wwn wnld ~ O LUULUUULUVDL
": - [ — o e - w v W b W -
(‘E ~ © [SERV RS [ ~ o > > o 2 9 o2
: © © o o ¢ 0 - ) > > O 0 0 a3
J ~ 0 w w w o o Q ™~ (LIR7 I T R SR
=4 © [CENCERURRC) [CRNUIRCY § - © w <oV W we
U W > o o n.a.a.§ - 1] v VO EF LB Wuown
;*5 ™ < > 2 > v o > ] m ¥ X ¥ ON¥ ¥ N
L~
[ s - Y S R - > > ™ - > > D> O
B
E bl w o v v Ww w ownown - o ww e WU WY
E o w a <0 v o o < < a v a <o
= o =mlo o a a o < o ) [CERUREURN U U R )
=
) ~8lvn n wvw v o a o ~ wwwnwnuunwy
8 © oo oo o oo © o0 www oo
b 'm | [T n > > x>0 >0
Q « s E o = g - I EEEEE
2
g_ ™ o > > > > < w mZlo oo oo oo
o ~opfe - =] ~ > > > > > > >
n -+ 8loe o oo off - cooocooCo
s 3
2 2
=3
ol G oamye "M = @ SSamenow
> e 55333 g353 > g EXETTTcC
> > > > > > > > > > > > > >



WO 02/086085 PCT/US02/12801
2/19

o C w w o o o o gwc EE DS a3 4 “\'§
© - > 3 R o > > > > w > u
~ w2 wnwn [CENCENLY © < < > o ouw o< -
© w o onon - 0w N FFORORO Q‘
\n —- - e © wwnzzzunz \_S:
2 ¢« F¥EF <k F m>al--'¥¥¥~i
g ) [T N G | P R R v+ Z wn unlu u vulunln
g ~ [ S w o o Wk Z kX
E - wowowow < < < ~ oooonoo0
~ o [~ 3=~ ~} v - — < & ¥ o2 > < &
o o o o Fz Z ~ © F R WvWwvouonzZ
© v v ovuo v Vv v o - S e e e e -
N~ v nuwn n on wn wﬁ]—p.;-'_g_l_;.
\ogowwu ¥ ¥ =z N &> > nf> >~
w nw oun v wn w v unlf © ¢ ¢ ¢ O
<+ o v oo was ) ]
m m own wn un v o n wu <
~n W o B L om0 m
- o o o oo ¥ o ~
v o w o <o oz w -
G’\EQ-A_Q.D. a n a o
@ E|l> > > > > > - o
~ o v oo [LENUINCY ®
o U b A U }é ~
n - o o
< w
m <+
~ m
- v
n o £
o > > > > > > > m
wTu'HHHH L ] o~
{t-3 P e - a2 o
0 ¥ O o % X ¥ > o VU <y LLLY
o~ <+ o o o a n.n.n.E @ = = 2 > =~ ZE 4
£ m < un < a <« < <|® ~ T332
g ~ ¥ O 0O 0O = O u:.au.xummmmm
% - 2|0 v v o o v v m§44_1_»_4_4_4
'r-q-oén.n.n.a. a.n.n.é : - U V<L VOV
o NV VIRV _|:1:><>< g ) OO M ¥ ¥ ¥
o oo oo o oo g ~ WLV OLuLOo
~ o < oo o oo ﬁ.ﬂ?’ aga.n.n.o.nn.n.
@ > > > > > > > T od|ld <« & < 8 W
. w®lz 2z 2| |2z 3% o |locoocoocooe




WO 02/086085 PCT/US02/12801

3/19
_‘_’a
] MHU'IU)VIU)U!V'IUI §
N%U)U)U)U)U)V)ln -~
- > > > > > > > -
¢l e FEEFFFRF ]
'E‘o. a > > > > > > > (W
ﬂ;) -] PO T B S R R
E ~ FFFFBRRR
w e~ VUV ULV OLVLUVUL
m"z":o’oro'ofo'o'o'
< LBV VYV LOOLOY
) 22 22T EES
~
-
-
mgl—l—}—h 9 —-
T o Ble o o & v oV u|l= =
™~ ¥ ¥ ¥ X L S [ | o
© - > > > -
w W W w i—i—t—ﬁ [
: A > > > > —l_l_l% -
g ™ ¥ ¥ ¥ ¥ ¥ ¥ M (%]
g ~ - - O o
E - [CEECRRUINC) [CERCERC) ©
So§o'o'o*o [CRR LAY o
o Zjlo v LV W [CENUENU] o
@ W ow U W W 0
~ - - > > > ~
pt=] 4] (=]
= v P
© < 2 o X &£ o o oL
wn m§<<<<<<<
< N§UUUUUUU
) - > > > > > > >
~ o o > > > > > > >
- o > >|+|> >|=|>
o o wE<<<<<<<
=N ; 5 ~ I S L et o
© (SIS o vV o L] Qoo o oon
~ > > > Do > > 723 w o ow > w o< now
o > > > > > n n a < < < o
n > B s> o oa - m ¢ o O & bk ¥ -
@ <UL < < <« « < v T
m w > U > wouow =1 w2 B oun nw
~ oo oo e 6 o O < s wwkEZounz
ﬁ"gmmmm u.;u.\u.lg ‘g ~ a4 2 EE 22 oA
© o o < o < w < < g - ww O ¥ OO




PCT/US02/12801

WO 02/086085

4/19

A1V 509 191 20V 91D 29¥ 51D 20V YYD DDV 90D Vv 919 913 399 93D 19D 101 SVD YV [DLL VWD 91D 9D 9HA
199 Ywy 09L 29V 1V ¥V OLD 25V WD 299 900 YW VYV O19 Y¥D 909 299 D9V HVD LI9|S1L YWD (919 OVD SHA
119 20V J9L 20V 919 J9Y 91D DOV WO 29V 9O WV OIS 91D 399 920 199D 1OV WD WWI|9LL WO |99 OVD YHA
20D 929 J9L 29V HII 19) D1 IOV 299 259 900 WD 919 913 299 299 D99 IV WD SID|OLL VI |91D OVD EHA
111 D0V U9L 20V IO DOV 91D 20V YYD DOV 950D VW 91D BID 209 902 I9D D9V YWD VWV |DLL WI[OID O THA
209 YW J9L D9V OIS WY 919 D9V 99 099 5D VY VvV 919 WO 59 D99 DOV O LIO|OLL WWIiOLD OO GTHA
MO YWY D9L 29V 919 ey OIS IOV JDY D99 922 YWV WYV 919 WvD D09 29D L0y SYD LiS{all W) 91D ov0 VIHA

y ¢ T T 0 6 8 L 9 S v € T 1 0O 6 8 (L 9 § z 1
z 1 uonsod

Pwedd 1 J1oMIWesy L

HA

Judy 15858 1¥xe5 Ayo23
ov) 9D OVL 994D 1b1 901 Jlv 190 909 ooV SVO[199 vOD VP9 LID 09V 9519 VoL 13D 92O HVD D0V OO WO (Olv  1vD E€YVIA
SY3 OvD VL 991 1bt 9oL Dy 20V LY D9V OVD (199 v WhL 099 29V 19 YoL ¢ 109 V2D SVD DDV DID VOD{OLY 1¥D ZYIA
SYD DD VL D9 wh 90L Dy 0¥ 549 193 HY3 {199 v ,hv. 099 19y 519 ¥2L ° DD 90D 5YD DOV HUD SISOV AvD TYIA
v [ J9L 2V LY 20V 909 190 YvD D99 51D 09¢ H19 909 91D 19V LvD 20V 91V 5I9{0lY  1vD PAIA
291 DY 91D DIV 909 190 Wy D99 900 DL 91D J9V OID IOV 909 JOV 910 919|2Y  L¥D €1IA
254 DOV LIY 29V 909 100 9V 299 903 1OV 919 ¥ID Did D9Y 91D vpd DV ¥0 2oV oY B19{o1y 1V TR
J9L 2DV LIV 20V 519 190 YD 199 D19 JO¥ 929 J9Y 91D 9V LOL 20V DLV 95¢D|DlY 1O ™A

nsd ‘ Ao

e 2 9 S b € z 1 s ® p o g e 0 6 8 £ 9 § ¥ € T I O 6 8 £ 9 s ¥ € T 1T 0 6 8 £ 9 5 T 1
z 1 uonisod

_, ,d .,M .\. “ 1T j1omaweld _

A

Tqed pue £A49S ‘ZA4DS ‘TALDS saueIql] TYINH Alewwng aduanbag



PCT/US02/12801

WO 02/086085

519

919 29Y O D1D WD 91 59V LLL 9vD Jwv vV SOl by LvD 91D Dwv DLV DOV LIV 9904
910 D9V DOV DOL WD 11D AVL 9509 DDV D9V LIV DOV YWV LvD 909 29V LV
D19 DDY DOV HID WV 1D DDV LLL DY OwV

A 'Y

ﬁ- |

v 90L 1PV 1¥9 11D D9V L1V [0V D19 9P

D9V..1501099 D10 991

9vd 21D

1099 Biv 59L|9VD DD
:{099 LIY 99L(9¥D DD

209 190
199 oW
199 Oy

619 J9Y YV OLV VWD 91D UVL 910 D0V DWW VY 90L LWV LVD 19D 4.0._. ALY DOV 1Ll 190 } 09V 919 99L[9YD DD (199 BVVY
91V O¥Y DOV OLV 1OV 51D 919 919 VI LyY Vpv 90L UDV LvO VvV D9V LY DOV 9D 190 i .w,_bw D12 DOL|DVD DID|I0D VWY
91D 297 2OV 51O WO DIV 1VL 50D DOV DOV LIV D9V DOV 1v¥D 190 DOV OV _UU< 219 HU 299 DLV DOL|DVD DID {199 DVD
910 29V 29V 91 V¥ OV UYL D29 DOV D9V DOV 29V WO LvD 539 0V 1LV [0V 519 9PO 3 39 5 299 9LV HOL[OYD DUD (19D DV
Adsn 1368 Toyx
3 q g [4 T g 6 5 4 € 0 6 8 L 9 S b € [4 T [} 6 8 L 9 S b € 2 q e [4 T 0 6 8 L 9 S 14 €
8 L
€ Niomaweld 2 oM
hiciet} Hweg 19ensg 1208 1etWx
979 wo [ovo wwo 909 oo 1ov 099 D9V LY DOV HID DIV 909 0V vy 9D 2BY VY {ODL VOD[D9Y ULL D90 w¥D 92D DLV 399 DL 1yl Llv 919 910 119 vpd DD 9VI (99D I20 |Ywv
53D Y¥9{OY9 Y¥D (939 wvd 510 299 29V 1iv IOV 91D D9¥ 939 D0V Dvv 299 29V WYY |D0L V99|00V LLL 19D DYV 29V 91D 09 VL 1LY 9L 910 YvY 90D D39 v 1999 200} 1vD
209 WO [ovo wo DoV wwo DID 299 HvV LY 909 11D D9V 50D DOV 0V 199 DoV YV {D0L ¥95{09V LLL 190 1vD 920 Si9 PO} VL LY 910 91D vwy DD 929 DV|999 D20 DL
929 919[JvD WO (109 WvD D10 20L 5L LIV DOV 51D 20V 1L VD 1JV I99100L VOO 104 299 09V LIl 190 1¥D 930 JIO 999 vl IV ViL YyY 92D 930 HYI[199 VIO WY
909 LLL [0 WO {100 W9 D1 DoV D9V LY DIV 91D D0V LLL 1vD S5OV 39D [DDL ¥OS{IOL 39D DoV LLL 192 929 900 D19 99 Iyl ity VL 190 920 ¥29 WO |95 YOO WY
299 919[2v9 YO (10D VW9 919 19D 9V LIV VvV 91D D0V LLL 1¥D DOV 299 2oL Y99 |UI0L 299 29V 1L 190 VD §2D D19 999 vl iy Vil oY) 50D 29V YWO 1199 V2O v
009 J1L{ovD WO 100 WYy 919 DOV D9V LY DDV SIJ 20V LLL 1vD LIV DDD|DOL VOO 1L 099 29V ALL 19D DOL 500 JUD 99 VOO VL Y Vil Vv 920 V9 WV [iDD YOO WY
1598 THweg 1ques je JL2s
b ¢ 2 ©t 0 6 8 by € T 5 8 . 9 S b € ¢ 1 0O 6 8 ¢ 9 S v € T T 0 6 g8 £ 9 § ¢ € T 1 0 6
8 9 14
2 YHomawes

€ Jaomanely




PCT/US02/12801

WO 02/086085

6/19

W72 4

119 950V 219 91D 20V
119 90V 919 910 IOV
119 9OV 519 91D 30V
119 9OV 919 91D IV
119 9ov 919 910 2V
119 9V 949 5O 0V
119 5V 91D D10 DIV

T HOMIWET]

W5 oo 991 WL VL m@ VD WO 900 DY
w2 991 1YL 1YL DLV DJD 90V ivD D9¥ 909  wW
9 VW 9591 1VL iVl 91D 209 90¢ iV¥O 909 959 9V
wWo 9L 1YL I¥L 91 209 90F 1vD WD 939 19D
WO 29L 1¥1 I¥L DDV J09 90V ivH 919 930  Ov9
9 YW 009 991 VL LVL SiP 209 93¥ L¥D WO 2oV 1D
9 vy oD 99L VL VL E VD YYD 20V 19D
s 16e3
9§ b 1T 0 6 8 £ 9 S ¥ £
6
1S 1edH
S 299 119 2hy VLL SV 90V 399 299 299 LLL 919 j|ooL vl L LV
D D99 119 2bY VYLL 9PV 5OV D99 399 D99 LiL D19 y109L LVl VL LYO
S0 299 19 2OV VAL SV 90¢ 199 D99 399 L 919 20L AVL VL YD
9oV 190 |WW¥ LY yvD 11D YWY 90V 19D 209 il Jov 291 VL LVl
59V 190 |vwY LLY v¥D L9 YWY DIV 199 299 L1 DOV JDL AVL AVL!
90V 190 (VWY LIV vvD 11D YWY 9OV 199 299 Ll Jov 294 YL LVL
o0V 193 |VWY LV v¥D 119 YyV 9OV 199 299 Ltk 0¥ {091 LVL LY.
misg oSW
6 8 L 9 S % € ¢ 1 0 6 8 (L € z 1 0 6 8 £ 9 S

0

T

$ domatuely




WO 02/086085

PCT/US02/12801
7119
LacZ'l
SDSEQ!
Vi
M13 rev (100.0%) |
lac plo |
i
-10 lac. \‘ Xbal(l)
R ompA
3lac |\ || EcoRV (87)
CAP SITE Vi3
Aat T (4033) Bbs1(335)
Mscl (383)
-10cat ™ : A Bsi W1 (409)
cat I S,
- “==—=Cl-kappa
Bgl11(3228) ,
-35RNA I B Stu1(727)
A0RNAI ) Sph1(740)
RNAT T pMorph18 Fab 1 HuCAL for (100.0%)
AORNAI , 4163 bp pho A
—— heavy chain Fd- CTgene 1l fusion HuCAL Primer #1 (100.0%)
-35RNA| - . Sap1 (802)
ColE! Ext2 origin/l/ g A
. & f
RNA | &\ \ VH3
9 \
replication start

/
/

\ \\ \ \ Pmi1(1033)
Nhel (2501) Lo

] \
- 1
i Bss HI1 (1106)
1
i
/ \ Sty1(1164)
recognition stemloop \
Bip1(1188)
Genll-Nick \
) ] \ Sal1(1194)
functional f1 ssori \

CH1
\ EcaR 1(1498)
\ HuCAL Primer #2 (100.0%)

\ Clal(1652)
CTgill

Hind 111 (1979)
HuCAL rev (100.0%)




WO 02/086085

PCT/US02/12801
8/19
lacZ'
M13 rev (100.0%) |
sb sea%i
Xbal (1)
/ Eca RV (87
Bbs1(335)
Mscl (383)
light chain
cat Bsi WI (409)
BglN (4102) | St (727)
SSRNAI i N Sfl/::(]:(/\?f:)r (100.0%)
0 RNA N, " ohoA o
RNAI cL- kappa ~__ ""HuCAL Primer #1 (100.0%)
-10RNA] Sap1(802)
-35RNA| i
ColEl Ext2 origin::_;_ ’ pr9 Fab 1 FS CH1__ Z’I((ii)
RNAN Primer™™ B | 5037 bp Bss HIl (1106)
replication start _ v Sty1(1164)
Nhel (3375 =2 ) Blp1(1188)
-35 lacl // Va Sall (1194)
~10 lact heavy chain Fd (VH-CH1)
EcaR 1(1498)
FLAG (M2)
Streptagl)
Ascl (1529)
‘Bss HHI (1529)
\ Hind 111 (1565)
‘\ HuCAL rev (100.0%)
\\ Pacl (1629)

Fsel (1649)
\ Bsr Gl (1662)
\ functional ssori
‘\ Genll-Nick
'\\‘ ‘\ recognition stemloop
E\ \ \Spe](213!)
| Pmel 2140)
"R.W'l] (2146)
AfTH(2160)

FIG, Y



PCT/US02/12801

WO 02/086085

9/19

06T
0ST

00T
00T

0S
0§

.o

XORRERER F RERAR X KX XEREXE X

76T YAVMYIATSIIWSADTADMIDTAANIATOVAHASOXDONASONII 16T
78T YIOSYISOMIDTOHITYATOVIHYSOIDMESDOTT T6T

frxprrr T x gxxxxe’ grxxxsr  gxx #xx ox O Taxx o oxx Txx x

OQIMIDHSASATIOAIVSOAAALIADDOYSAIMAIVIOOYASTINHMAATA TOT

BAIMTOHIOSOTIDAISTOAIALDTTDDALAIM LADTIOYISTSNMAYAL TOT

£ T xesr ox T xgrsrrrrgar xx g xxxrrrx xx % %%
WWM._HHEQZOZMQMO»NHQ_mmmm/mZOme\waU.HmEZﬁmBMNMMMGBANZU\G& 18
SOLLIHTIOADTINOVI TAHASUNHSHHAXDOASHNYA LAAIIIAYYADIY 16

T L L L L Y i R R S S R S S S

AIOMTRA LM THXAMOATLLAT IHI SORAMVITATASNOIYIOAHIAYOSD T
OADM A LI TIXYOXTLLONATA LOAINVITATASNDAVIOIHAGADLD T

L697LTT 3BT TAWIL
0S8GET uewny TAWIL

L69PLTT 3BI_TARWIL
068GET ueuwny TAWIL

L69PLTT IBI TAWIL
068GET urUNY TANIL

L69VLTT 3BT _TAWIL
0G8SET URWNY TAWIL

g 914



PCT/US02/12801

WO 02/086085

10/19

WU ZT~ ®O £-Ma-SIN —a—

00l
Lisns

Wu [auswbely qed]

uonIqIyul JO [BSIaARI 9 0S

ALY T-dIN %

9 'DId



WO 02/086085 PCT/US02/12801
11/19

50 % reversal of inhibition
—u— MS-BW-44 IC,, ~4 nM

. —
i
I

100

[Fab Fragment] nM

TTTTY

»

T e T T e T T
O O O 9 9 9 Q © O o
(o2 o« ~ 0 w < ™ N -~

ANWAY T-dWIN %

0.1

FIG. 7



PCT/US02/12801

WO 02/086085

12/19

001 ol

Wu [auswbei qe4]

3 10

100 €3l

o

FTTEN S EETREWO 1T T

o
~—

[}
N

WUZ'0~ *31 9-bb-Ma-SiN —y—

o O
T ™

Wu €0~ 3 Z-bb-Ma-SW —O—

WU 2~ 3T pb-Ma-SW —B— |-

o O
0 0

o
~

LS RN RS R RN AN EARE REES M

UORIGIYUI O [ESIDAB % 0§

o
[ee]

o
o

TFTI|vyT

ool

APAIDY T-dWIN %

8 ‘DI



PCT/US02/12801
13/19

WO 02/086085

6 ‘DId

Wu [Juswbeld ged]

00t oL | 10 100 ¢-al
TR LA ISR AN A} Legsata o Liatt o 3 TSR RN vO
- oL
- 02
N et s s s - e u.l Om %
WUZ'0~ *31 1-9-bb-ME-SIN —g— oy 2
Wu €0~ ®01 beC-bb-M8-SW —O— = X
WU 2~ 20T bh-Ma-SW —ll— |-~ -y ~Fos P
\ F 0o >
09
L 0L ,W
UORIGIYUI JO [BSIBARL % 0 - o6
E
- 06
L 001



PCT/US02/12801

WO 02/086085

14/19

vsano
y-dWIL tewny@
e-dLL vewny i
Z-diNiL vewny
b-dWIL vewnym

L-S-vy

juswbey geq

v-2-vv

9~y

vy

- 0008

- 0000}

- 000S}

- 00002

- 00052

- 0000€

- 000S€

- 0000¥

000SY

S}iuf) souaossalonid

01 D14



PCT/US02/12801

WO 02/086085

15/19

WU £~ OMuH bS-Ma-SN —g—
Wu TT~ omuH LT-M8-SIN —O—
WU HT~ %31 $T-MG-SIN —m—

00}

[ TERRN

Wu [auswbely qed]

0l

b

L0

TR RN

o

s

(=4
-

v

o o
0 N

(=}
<

(=]
n

uonIGIYU! JO [BSISA3I 9% 08

(o]
©o

o
~
AUAPY €T-dWN %

o
[ee)

o
(s>}

0oL

IT DI



PCT/US02/12801

WO 02/086085

16/19

Wu [Apognuy]

0001 001 0L
[P T

bodatod L

Wuz~ %51 'OBT T-Ma-SW ——

WU TT~ omuH qed pT-M8-SW —@—
WU 00€<< *o1 "ofI £-ma-SW —01— .

LOIGIYUL JO [BSIBABI % 0F

001

AWADY ET-dIWIN %

¢l 'DId



PCT/US02/12801

WO 02/086085

17/19

00t

Wu [Apognuy]

L0 L0'0

o

Wu 6°0~ *1 961 T-£T-M8-SW —O—|.

WU €T~ 01 qed T-LT-Ma-SW —— |

o
-

o]
N

(=4
(324

TYT rIfr[ T v Tee

T
o
<

uoniqiyul Jo jesiandl % 09

o
'e]

LALE TS

Q
o

o
~
AIADY ST-dWIW %

(=
0

Q
»

00}

€1 DI



PCT/US02/12801

WO 02/086085

18/19

0z

oy

09

08

001

ozt

ovi

091l

uaBejjod 21304414 €O L

08l

" wmnbs 0001/uafie]joo 9|

Y

noiq

v1 DI



WO 02/086085 PCT/US02/12801
19/19

CCl4
TIMP-AB

CCl4
control

Morphometry

T
no
CCl4

—
o ©w 9o
) N o~

-eale o,

o v o 9 0 o ©w 9
n < < ™ - - o o

FIG. 15



WO 02/086085 PCT/US02/12801

SEQUENCE LISTING

<110> Bayer Corporation
MorphoSys AG

<120> Human TIMP-1 Antibodies

<130> 02973.00074

<150> US 60/285,683
<151> 2001-04-24

<160> 381
<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 4

<212> PRT

<213> Homo sapiens

<400> 1
Phe Met Asp Ile
1

<210> 2

<211> 4

<212> PRT

<213> Homo sapiens

<400> 2
Gly Phe Asp Tyr
1

<210> 3

<211> 4

<212> PRT

<213> Homo sapiens

<400> 3
Phe Leu Asp Ile
1

<210> 4

<211> 8

<212> PRT

<213> Homo sapiens



WO 02/086085

<400> 4
Thr Phe Pro Ile Asp Ala Asp Ser
1 ) 5

<210> 5

<211> 5

<212> PRT

<213> Homo sapiens

<400> 5
Gly His Val Asp Tyr
1 5

<210> 6

<211> 9

<212> PRT

<213> Homo sapiens

<400> 6
Tyr Trp Arg Gly Leu Ser Phe Asp Ile
1 5

<210> 7

<211> 4

<212> PRT

<213> Homo sapiens

<400> 7
Phe Phe Asp Tyr -
1

<210> 8

<211> 12

<212> PRT

<213> Homo sapiens

<400> 8
Gly Leu Tyr Trp Ala Val Tyr Pro Tyr Phe Asp Phe
1 5 10

<210> 9

<211> 11

<212> PRT

<213> Homo sapiens

<400> 9

Leu Asp Thr Tyr Tyr Pro Asp Leu Phe Asp Tyr
1 5 10

<210> 10

PCT/US02/12801
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<211> 7
<212> PRT
<213> Homo sapiens

<400> 10
Thr Tyr Tyr Tyr Phe Asp Ser
1 5

<210> 11

<211> 11

<212> PRT

<213> Homo sapiens

<400> 11
Tyr Met Ala Tyr Met Ala Glu Ala Ile Asp Val
1 5 10

<210> 12

<211> 17

<212> PRT

<213> Homo sapiens

<400> 12

Leu Val Gly Ile Val Gly Tyr Lys Pro Asp Glu Leu Leu Tyr Phe Asp
1 5 10 15

Val

<210> 13

<211> 9

<212> PRT

<213> Homo sapiens

<400> 13
Tyr Gly Ala Tyr Phe Gly Leu Asp Tyr
1 5

<210> 14

<211> 9

<212> PRT

<213> Homo sapiens

<400> 14
Gly Tyr Ala Asp Ile Ser Phe Asp Tyr
1 5

<210> 15

<211> 7

<212> PRT

<213> Homo sapiens



WO 02/086085

<400> 15
Tyr Tyr Leu Leu Leu
1 5

<210> 16
<211> 16
<212> PRT
<213> Homo sapiens

<400> 16
Trp Ser Asp Gln Ser
1 : 5

<210> 17

<211> 7

<212> PRT

<213> Homo sapiens

<400> 17
Leu Ile Gly Tyr Phe
1 5

<210> 18

<211> 12

<212> PRT

<213> Homo sapiens

<400> 18,
Leu Thr Asn Tyr Phe
1 5

<210> 19

<211> 12

<212> PRT

<213> Homo sapiens

<400> 19
Leu Val Gly Gly Gly
1 5

<210> 20

<211> 13

<212> PRT

<213> Homo sapiens

<400> 20
Tyr Val Thr Tyr Gly
1 5

Asp Tyr

PCT/US02/12801

Tyr His Tyr Tyr Trp His Pro Tyr Phe Asp Val

Asp Leu

Asp Ser Ile Tyr

Tyr Asp Leu Met

Tyr Asp Asp Tyr

10 15

Tyr Asp His
10

Phe Asp Ser
10

His Phe Asp Tyr
10



WO 02/086085

<210> 21

<211> 6

<212> PRT

<213> Homo sapiens’

<400> 21
Ser Gly Tyr Leu Asp Tyr
1 5

<210> 22

<211> 18

<212> PRT

<213> Homo sapiens

<400> 22

PCT/US02/12801

Tyr Ile Gly Tyr Thr Asn Val Met Asp Ile Arg Pro Gly Tyr Phe Leu

1 5 10 15
Asp Tyr

<210> 23
<211> 12
<212> PRT ,
<213> Homo sapiens

<400> 23
Phe Arg Ala Tyr Gly Asp Asp Phe Tyr Phe Asp Val
1 5 10

<210> 24

<211> 15

<212> PRT

<213> Homo sapiens

<220>

<221> VARIANT

<222> (1)...(15)

<223> Xaa = Any Amino Acid

<400> 24
Xaa Met Trp Ser Asp Tyr Gly Gln Leu Val Lys Gly Gly Asp Ile
1 5 10 15

<210> 25

<211> 11

<212> PRT

<213> Homo sapiens

<400> 25
Tyr Tyr Val Thr Asp Thr Ala Tyr Phe Asp Tyr
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1 5 10

<210> 26

<211> 11

<212> PRT

<213> Homo sapiens

<400> 26
His Asp Phe Asp Gly Ser Ile Phe Met Asp Phe
1 5 10

<210> 27
<211> 12
<212> PRT
<213> Homo sapiens

<400> 27
Tyr Ala Gly His Gln Tyr Glu Phe Phe Phe Asp Phe
1 5 10

<210> 28

<211> 11

<212> PRT

<213> Homo sapiens

<400> 28
Leu Tyr Ala Asp Ala Asp Ile Tyr Phe Asp Tyr
1 5 10

<210> 29

<211> 9

<212> PRT

<213> Homo sapiens

<400> 29
Thr Lys Tyr Val Gly Ser Glu Asp Val
1 5

<210> 30

<211> 9

<212> PRT

<213> Homo sapiens

<400> 30

Tyr Arg Tyr Pro His Met Phe Asp Phe
1 5

<210> 31

<211i> 11

<212> PRT



WO 02/086085 PCT/US02/12801

<213> Homo sapiens

<400> 31
Leu Phe Ala Gly Leu Glu Leu Tyr Phe Asp Tyx
1 5 10

<210> 32

<211> 8

<212> PRT

<213> Homo sapiens

<400> 32
Gly Gly Phe Phe Asn Met Asp Tyr
1 5

<210> 33
<211> 10
<212> PRT
<213> Homo sapiens

<400> 33
Gly Tyr Ile Pro Tyr His Leu Phe Asp Tyr
1 5 10

<210> 34

<211> 12

<212> PRT

<213> Homo sapiens

<400> 34
Tyr Tyr Gly Phe Glu Tyr Asp Leu Leu Phe Asp Asn
1 5 10

<210> 35

<211> 8

<212> PRT

<213> Homo sapiens

<400> 35
Ile Thr Tyr Ile Gly Tyr Asp Phe
1 5

<210> 36

<211> 7

<212> PRT

<213> Homo sapiens

<400> 36
Gln Glu Trp Tyr Met Asp Tyr
1 5
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<210> 37

<211> 11

<212> PRT

<213> Homo sapiens

<400> 37
Leu Tyr Pro Glu Asp Leu Ile Tyr
1 5

<210> 38

<211> 15

<212> PRT

<213> Homo sapiens

<400> 38
Trp Met Thr Pro Pro Gly His Tyr
1 5

<210> 39

<211> 12

<212> PRT

<213> Homo sapiens

<400> 39
Leu Arg Val His Asp Tyr Ala Met
1 5

<210> 40
<211> 13
<212> PRT
<213> Homo sapiens

<400> 40
Phe Val Ser Tyr Asn Gly Ser Val
1 5

<210> 41

<211> 11

<212> PRT

<213> Homo sapiens

<400> 41
Ile Ile Gly Asp Tyr Val Ile Phe
1 5

<210> 42

<211> 11

<212> PRT

<213> Homo sapiens

Phe

Tyr

Tyr

Pro

Phe

Asp Tyr

Gly Tyr Thr Phe Asp Val

10

Phe Asp Leu
10

Tyr Phe Asp Tyr
10

Asp Val

15

PCT/US02/12801
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<400> 42
Leu Phe Thr Tyr Pro Phe Leu Tyr Phe Asp Val
1 5 10

<210> 43

<211> 11

<212> PRT

<213> Homo sapiens

<400> 43
Ile Leu Thr Gly His Val Leu Leu Phe Asp Tyr
1 5 10

<210> 44

<211> 9

<212> PRT

<213> Homo sapiens

<400> 44
Gln Ser Tyr Asp Tyr Gln Gln Phe Thr
1 5

<210> 45

<211> 9

<212> PRT

<213> Homo sapiens

<400> 45
Gln Ser Tyr Asp Phe Lys Thr Tyr Leu
1 5

<210> 46

<211>"9

<212> PRT

<213> Homo sapiens

<400> 46
Gln Ser Tyr Asp Phe Leu Arg Phe Ser
1 5

<210> 47

<211> 9

<212> PRT

<213> Homo sapiens

<400> 47
Gln Ser Tyr Asp Phe Ile Asn Val Ile
1 5
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<210> 48

<211> 9

<212> PRT

<213> Homo sapiens

<400> 48
Gln Ser Tyr Asp Phe Val Arg Phe Met
1 5

<210> 49

<211> 9

<212> PRT

<213> Homo sapiens

<400> 49
Gln Ser Tyr Asp Phe Tyr Lys Phe Asn
1 5

<210> 50

<211> 9

<212> PRT

<213> Homo sapiens

<400> 50
Gln Ser Tyr Asp Phe Arg Arg Phe Ser
1 5

<210> 51

<211> 9

<212> PRT

<213> Homo sapiens

<400> 51
Gln Ser Arg Asp Phe Asn Arg Gly Pro
1 5

<210> 52

<211> 8

<212> PRT

<213> Homo sapiens

<400> 52
Gln Ser Tyr Asp Gln Arg Lys Trp
1 5

<210> 53

<211> 8

<212> PRT

<213> Homo sapiens

-10-

PCT/US02/12801
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<400> 53
Gln Gln Leu Tyr Gly
1 5

<210> 54

<211> 9

<212> PRT

<213> Homo sapiens

<400> 54
Gln Ser Tyr Asp Gly
1 5

<210> 55

<211> 8

<212> PRT

<213> Homo sapiens

<400> 55
Gln Ser Tyr Asp Tyr
1 5

<210> 56

<211> 8

<212> PRT

<213> Homo sapiens

<400> 56
Gln Ser Tyr Asp Phe
1 5

<210> 57

<211> 10

<212> PRT

<213> Homo sapiens

<400> 57
Gln Ser Tyr Asp Met
1 5

<210> 58

<211> 10

<212> PRT

<213> Homo sapiens

<400> 58

Gln Ser Trp Asp Ile
1 5

<210> 59

Thr Val Ser

Phe Lys Thr His

Ser Leu Leu

Asn Phe His

Ile Ala Arg Tyr Pro

10

His Pro Phe Asp Val
10

-11-
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<211> 8
<212> PRT
<213> Homo sapiens

<400> 59
Gln Ser Trp Asp Leu Glu Pro Tyr
1 5

<210> 60

<211> S

<212> PRT

<213> Homo sapiens

<400> 60
Gln Ser Tyr Asp Val Leu Asp Ser Glu
1 5

<210> 61

<211> 10

<212> PRT

<213> Homo sapiens

<400> 61
Gln Ser Tyr Asp Pro Ser His Pro Ser Lys
1 5 - 10

<210> 62

<211> 8

<212> PRT

<213> Homo sapiens

<400> 62
Gln Ser Tyr Asp Asp Met Gln Phe
1 5

<210> 63

<211> 9

<212> PRT

<213> Homo sapiens

<400> 63
Gln Ser Trp Asp Ile Asn His Ala Ile
1 5

<210> 64

<211> 9

<212> PRT

<213> Homo sapiens

<400> 64

-12-
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Gln Ser Tyr Asp Tyr
1 5

<210> 65

<211> 8

<212> PRT

<213> Homo sapiens

<400> 65
Gln Gln Ala Asn Asp
1 5

<210> 66

<211i> 10

<212> PRT

<213> Homo sapiens

<400> 66
Gln Ser Trp Asp Asn
1 5

<210> 67

<211> 10

<212> PRT

<213> Homo sapiens

<400> 67
Gln Ser Tyr Asp Val
1 5

<210> 68

<211> 7

<212> PRT

<213> Homo sapiens

<400> 68
Gln Ser Asp Leu Tyr
1 5

<210> 69

<211> 8

<212> PRT

<213> Homo sapiens

<400> 69

Gln Ser Tyr Asp Val
1 5

<210> 70

<211> 9

Tyr Asp Tyr Gly

Phe Pro Ile

Leu Lys Met Pro Val

10

Phe Pro Ile Asn Arg

10

Phe Pro

Thr Pro Arg

-13 -
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<212> PRT
<213> Homo sapiens

<400> 70
Gln Ser Tyr Asp Pro Val Gly Phe Pro
1 5

<210> 71

<211> 8

<212> PRT

<213> Homo sapiens

<400> 71
Gln Ser Tyr Asp Leu Ser Pro Arg
1 5

<210> 72

<211> 10

<212> PRT

<213> Homo sapiens

<400> 72
Gln Ser Tyr Asp Phe Ser His Tyr Phe Phe
1 5 10

<210> 73

<211> 9

<212> PRT

<213> Homo sapiens

<400> 73
Gln Ser Tyr Asp Leu Arg Tyr Ser His
1 5

<210> 74

<211> 8

<212> PRT

<213> Homo sapiens

<400> 74
Gln Ser Tyr Asp Leu Arg Asn Arg
1 5

<210> 75

<211> 9

<212> PRT

<213> Homo sapiens

<400> 75
Gln Ser Tyr Asp Phe Thr Tyr Gly Ser

-14 -
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1 5

<210> 76

<211> 8

<212> PRT

<213> Homo sapiens

<400> 76
Gln Gln Phe Asn Asp Ser Pro Tyr
1 5

<210> 77

<211> 9

<212> PRT

<213> -Homo sapiens

<400> 77
Gln Ser Tyr Asp Ile Ser Gly Tyr Pro
1 5

<210> 78

<211> 10

<212> PRT

<213> Homo sapiens

<400> 78
Gln Ser Arg Asp Leu Tyr Tyr Val Tyr Tyr
1 5 10

<210> 79

<211> 8

<212> PRT

<213> Homo sapiens

<400> 79
Gln Ser Tyr Asp Arg Ser Met Trp
1 5

<210> 80

<211> 9

<212> PRT

<213> Homo sapiens

<400> 80
Gln Ser Trp Asp Val Gln Thr Asp Lys
1 5

<210> 81

<211> 9
<212> PRT

-15 -
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<213> Homo sapiens

<400> 81
Gln Ser Trp Asp Pro Ser His Tyr Tyr
1 5

<210> 82

<211> 9

<212> PRT

<213> Homo sapiens

<400> 82
Gln Ser Tyr Asp Ile Met Pro Glu Arg
1 5

<210> 83

<211> 9

<212> PRT

<213> Homo sapiens

<400> 83
Gln Ser Met Asp Phe Arg Leu Met His
1 5

<210> 84

<211> 9

<212> PRT

<213> Homo sapiens

<400> 84
Gln Ser Phe Asp Met Ile His Pro Tyr
1 5

<210> 85

<211> 7

<212> PRT

<213> Homo sapiens

<400> 85
Gln Ser Asp Phe Pro Val Met
1 5

<210> 86

<211> 7

<212> PRT

<213> Homo sapiens

<400> 86
Gln Ser Asp Asn Pro Tyr Leu
1 5

-16 -

PCT/US02/12801



WO 02/086085 PCT/US02/12801

<210> 87

<211> 11

<212> PRT

<213> Homo sapiens

<400> 87 .
Thr Cys Val Pro Pro His Pro Gln Thr Ala Phe
1 5 10

<210> 88

<211> 12

<212> PRT

<213> Homo sapiens

<400> 88
Cys Thr Ser Val Pro Pro His Pro Gln Thr Ala Phe
1 5 10

<210> 89

<211> 12

<212> PRT

<213> Homo sapiens

<400> 89
Ser Thr Cys Val Pro Pro His Pro Gln Thr Ala Phe
1 5 10

<210> 90

<211> 13

<212> PRT

<213> Homo sapiens

<400> 90
Ser Thr Ser Val Pro Pro His Pro Gln Thr Ala Phe Cys
1 5 10

<210> 91

<211> 10

<212> PRT

<213> Homo sapiens

<400> 91
Cys Glu Val Asn Gln Thr Thr Leu Tyr Gln
1 5 10

<210> 92

<211> 12

<212> PRT

<213> Homo sapiens

-17-
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<400>

92

PCT/US02/12801

Pro Ala Met Glu Ser Val Cys Gly Tyr Phe His Arg

1

<210>
<211>
<212>
<213>

<400>

Pro Ala Met Glu Ser Val Cys Gly Tyr

1

<210>
<211>
<212>
<213>

<400>

Cys Pro Ala Met Glu Ser Val Ser Gly

1
Arg

<210>
<211>
<212>
<213>

<400>

5

93
16
PRT
Homo sapiens

93
5

94

17

PRT

Homo sapiens

94

5

95
17
PRT
Homo sapiens

95

10

Phe His Arg Ser His Asn Arg
10 15

Tyr Phe His Arg Ser His Asn
10 15

Pro Ala Met Glu Ser Val Ser Gly Tyr Phe His Arg Ser His Asn Arg

1
Cys

<210>
<211>
<212>
<213>

<400>

5

&

96
12
PRT
Homo sapiens

96

10 15

Cys Leu Trp Thr Asp Gln Leu Leu Gln Gly Ser Glu

1

<210>
<211>
<212>
<213>

5

97
215
PRT
Homo sapiens

10

-18-
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<400> 97
Asp Ile Ala Leu Thr
1 5
Ser Ile Thr Ile Ser
20
Asn Tyr Val Ser Trp
35
Met Ile Tyr Asp Val
50
Ser Gly Ser Lys Ser
65
Gln Ala Glu Asp Glu
85
Gln Phe Thr Val Phe
100
Pro Lys Ala Ala Pro
. 115
Leu Gln Ala Asn Lys
130
Pro Gly Ala Val Thr
145
Ala Gly Val Glu Thr
165
Ala Ala Ser Ser Tyr
180
Arg Ser Tyr Ser Cys
195
Thr Val Ala Pro Thr
210 .

<210> 98
<211> 215
<212> PRT
<213> Homo sapiens

<400> 98
Asp Ile Ala Leu Thr
1 5

Ser Ile Thr Ile Ser
20

Asn Tyr Val Ser Trp

35
Met Ile Tyr Asp Val
50

Ser Gly Ser Lys Ser

65

Gln Ala Glu Asp Glu
‘ 85

Thr Tyr Leu Val Phe
100

Gln
Cys
Tyx
Ser
Gly
70

Ala
Gly
Ser
Ala
Val
150
Thr
Leu

Gln

Glu

Gln
Cys
Tyr
Ser
Gly
70

Ala

Gly

Pro
Thr
Gln
Asn
55

Asn
Asp
Gly
Val
Thr
135
Ala
Thr
Ser

Val

Ala
215

Pro
Thr
Gln
Asn
55

Asn

Asp

Gly

Ala
Gly
Gln
40

Arg
Thr
Tyr
Gly
Thr
120
Leu
Trp
Pro

Leu

Thr
200

Ala
Gly
Gln
40

Arg
Thr

Tyr

Gly

Ser
Thr
25

His
Pro
Ala
Tyx
Thr
105
Leu
Val
Lys
Ser
Thr

185
His

Ser
Thr
25

His
Pro
Ala

Tyr

Thr
105

Val
10

Ser
Pro
Sex
Ser
Cys
S0

Lys
Phe

Cys

Ala

Lys
170
Pro

Glu

Val
10

Ser
Pro
Ser
Sexr
Cys

90
Lys

Ser
Ser
Gly
Gly
Leu
75

Gln
Leu
Pro
Leu
Asp
155
Gln

Glu

Gly

Ser
Ser
Gly
Gly
Leu
75

Gln

Leu
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Gly
Asp
Lys
Val
60

Thr
Ser
Thr
Pro
Ile
140
Ser
Ser

Gln

Ser

Gly
Asp
Lys
Val
60

Thr

Ser

Thr

Ser
Val
Ala
45

Ser
Ile
Tyr
Val
Sexr
125
Sexr
Ser
Asn

Trp

Thr
205

Ser
Val
Ala
45

Ser
Ile

Tyr

Val

Pro
Gly
30

Pro
Asn
Ser
Asp
Leu
110
Ser
Asp
Pro
Asn
Lys

190
Val

Pro
Gly
30

Pro
Asn
Ser

Asp

Leu
110

Gly
Gly

Lys

Gly
Tyr
95

Gly
Glu
Phe
val
Lys
175

Ser

Glu

Gly
15

Gly
Lys
Arg
Gly
Phe

95
Gly

PCT/US02/12801

Gln
Tyxr
Leu
Phe
Leu
80

Gln
Gln
Glu
Tyr
Lys
160
Tyx
His

Lys

Gln
Tyr
Leu
Phe
Leu
80

Lys

Gln



Pro
Leu
Pro
145
Ala
Ala
Arg

Thr

<210>
<211>
<212>
<213>

<400>

Asp
1
Ser
Asn
Met
Ser
65
Gln
Arg
Pro
Leu
Pro
145
Ala
ﬁAla
Arg

Thr

WO 02/086085

Lys
Gln
130
Gly
Gly
Ala

Ser

Val
210

Ile
Ile
Tyr
Ile
50

Gly
Ala
Phe
Lys
Gln
130
Gly
Gly
Ala

Serx

Val
210

Ala
115
Ala
Ala
Val
Ser
Tyr

1985
Ala

99

211
PRT
Homo sapiens

99

Ala
Thr
val
35

Tyr
Ser
Glu
Ser
Ala
115
Ala
Ala
Val
Ser
Tyr

195
Ala

Ala
Asn
vVal
Glu
Ser
180

Ser

Pro

Leu
Ile
20

Ser
Asp
Lys
Asp
Val
100
Ala
Asn
Val
Glu
Ser

180
Ser

Pro
Lys
Thr
Thr
165
Tyr
Cys

Thr

Thr
Ser
Trp
Val
Ser
Glu
85

Phe
Pro
Lys
Thr
Thr
165

Tyr

Cys

Ser
Ala
Val
150
Thr
Leu

Gln

Glu

Gln
Cys
Tyr
Sexr
Gly
70

Ala
Gly
Sexr
Ala
Val
150
Thr

Leu

Gln

Val
Thr
135
Ala
Thr
Ser

Val

Ala
215

Pro
Thr
Gln
Asn
55

Asn
Asp
Gly
Val
Thr
135
Ala
Thr

Ser

Val

Thr
120
Leu
Trp
Pro

Leu

Thr
200

Ala
Gly
Gln
40

Arg
Thr
Tyr
Gly
Thr
120
Leu
Trp
Pro

Leu

Thr
200

Leu

Val

Lys
Ser

Thr
185
His

Ser

Thr
25

His
Pro
Ala
Tyr
Thr
105
Leu
Val
Lys
Ser
Thr

185
His

Phe
Cys
Ala
Lys
170

Pro

Glu

Val
10

Ser
Pro
Ser
Ser
Cys
90

Lys
Phe
Cys
Ala
Lys
170

Pro

Glu

Pro
Leu
Asp
155
Gln
Glu

Gly

Sex
Ser
Gly
Gly
Leu
75

Gln
Leu
Pro
Leu
Asp
155
Gln

Glu

Gly
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Pro
Ile
140
Ser
Ser

Gln

Ser

Gly
Asp
Lys
Val
60

Thr
Ser
Thr
Pro
Ile
140
Ser
Ser

Gln

Ser

Ser
125
Sexr
Ser
Asn

Trp

Thr
205

Ser
Val
Ala
45

Ser
Ile
Tyr
Val
Ser
125
Ser
Ser
Asn

Trp

Thr
205

Ser
Asp
Pro
Asn
Lys

190
Val

Pro
Gly
Pro
Asn
Ser
Asp
Leu
110
Ser
Asp
Pro
Asn
Lys

190
Val

Glu
Phe
Val
Lys
175

Ser

Glu

Gly
15

Gly
Lys
Arg
Gly
Phe
95

Gly
Glu
Phe
Val
Lys
175

Ser

Glu

PCT/US02/12801

Glu
Tyr
Lys
160
Tyr
His

Lys

Gln
Tyr
Leu
Phe
Leu
80

Leu
Gln
Glu
Tyr
Lys
160
Tyr
His

Lys



WO 02/086085 PCT/US02/12801

<210> 100
<211> 215
<212> PRT
<213> Homo sapiens

<400> 100
Asp Ile Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15
Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr
20 25 30
Asn Tyr Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45
Met Ile Tyr Asp Val Ser Asn Arg Pro Ser Gly Val Ser Asn Arg Phe
50 55 60
Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80
Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Phe Ile
85 90 95
Asn Val Ile Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105 110
Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu
115 . 120 125
Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr
130 135 140
Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys
145 150 155 160
Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr
165 170 175
Bla Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His
180 185 190
Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys
195 200 205
Thr Val ARla Pro Thr Glu Ala
210 215

<210> 101
<211> 215
<212> PRT
<213> Homo sapiens

<400> 101
Asp Ile Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15
Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr
20 25 30
Asn Tyr Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45
Met Ile Tyr Asp Val Ser Asn Arg Pro Ser Gly Val Ser Asn Arg Phe
50 55 60

Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
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65
Gln

Arg
Pro
Leu
Pro
145
Ala
Ala

Arg

Thr

<210>
<211>
<212>
<213>

<400>

Asp
1
Ser
Asn
Met
Ser
65
Gln
Lys
Pro
Leu
Pro
145
Ala

Ala

WO 02/086085

Ala
Phe
Lys
Gln
130
Gly
Gly
Ala
A3
Ser

Val
210

Ile
Ile
Tyr
Ile
50

Gly
Ala
Phe
Lys
Gln
130
Gly
Gly

Ala

Glu
Met
Ala
115
Ala
Ala
Val
Ser
Tyr

195
Ala

102
215
PRT
Homo sapiens

102

Ala
Thxr
Val
35

Tyr
Ser
Glu
Asn
Ala
115
Ala
Ala

Val

Ser

Asp
Val
100
Ala
Asn
Val
Glu
Ser
180

Ser -

Pro

Leu
Ile
20

Ser
Asp
Lys
Asp
Val
100
Ala
Asn
Val
Glu

Ser
180

Glu
85

Phe
Pro
Lys
Thr
Thr
165
Tyr
Cys

Thr

Thr
Ser
Trp
Val
Ser
Glu
85

Phe
Pro
Lys
Thr
Thr

165
Tyr

70
Ala

Gly
Ser
Ala
Val
150
Thr
Leu

Gln

Glu

Gln
Cys
Tyr
Ser
Gly
Ala
Gly
Ser
Ala
Val
150

Thr

Leu

Asp
Gly
Val
Thr
135
Ala
Thr
Ser
Val
Ala
215

Pro
Thr
Gln
Asn
55

Asn
Asp
Gly
Val
Thr
135
Ala

Thr

Ser

Tyr
Gly
Thr
120
Leu
Trp
Pro

Leu

Thr
200

Ala
Gly
Gln
40

Arg
Thr
Tyr
Gly
Thr
120
Leu
Trp
Pro

Leu

Tyr
Thr
105
Leu
vVal
Lys
Ser
Thr

185
His

Ser
Thr
25

His
Pro
Ala
Tyr
Thr
105
Leu
Val
Lys

Ser

Thr
185

Cys
90

Lys
Phe
Cys
Ala
Lys
170

Pro

Glu

Val
10

Ser
Pro
Ser
Ser
Cys
90

Lys
Phe
Cys
Ala
Lys

170
Pro

75
Gln

Leu
Pro
Leu
Asp
155
Gln

Glu

Gly

Ser
Ser
Gly
Gly
Leu
75

Gln
Leu
Pro
Leu
Asp

155
Gln

Glu
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Ser
Thr
Pro
Ile
140
Ser
Ser

Gln

Ser

Gly
Asp
Lys
Val
60

Thr
Ser
Thr
Pro
Ile
140
Ser

Ser

Gln

Tyr
Val
Ser
125
Ser
Ser
Asn

Trp

Thr
205

Ser
Val
Ala
45

Ser
Ile
Tyx
Val
Ser
125
Ser
Ser

Asn

Trp

Asp
Leu
110
Ser
Asp
Pro
Asn
Lys

190
Val

Pro
Gly
30

Pro
Asn
Ser
Asp
Leu
110
Ser
Asp
Pro

Asn

Lys
190

Phe
95

Gly
Glu
Phe
Val
Lys
175

Ser

Glu

Gly
15

Gly
Lys
Arg
Gly
Phe
95

Gly
Glu
Phe
Val
Lys

175
Ser
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80
Val

Gln
Glu
Tyr
Lys
160
Tyr
His

Lys

Gln
Tyr
Leu
Phe
Leu
80

Tyr
Gln
Glu
Tyx
Lys
160

Tyx

His



WO 02/086085

Arg Ser Tyr Ser Cys Gln Val

195

Thr Val Ala Pro Thr Glu Ala

<210>
<211>
<212>
<213>

<400>

Asp
1
Ser
Asn
Met
Ser
65
Gln
Arg
Pro
Leu
Pro
145
Ala
Ala
Arg

Thr

<210>
<211>
<212>
<213>

<400>

210

Ile
Ile
Tyx
Ile
50

Gly
Ala
Phe
Lys
Gln
130
Gly
Gly
Ala

Ser

Val
210

103
215
PRT
Homo sapiens

103

Ala
Thr
Val
35

Tyr
Ser
Glu
Ser
Ala
115
Ala
Ala
Val
Ser
Tyr

195
Ala

104
214
PRT
Homo sapiens

104

Leu
Ile
20

Ser
Asp
Lys
Asp
Val
100
Ala
Asn
Val
Glu
Ser
180

Ser

Pro

Thr
Ser
Trp
Val
Ser
Glu
85

Phe
Pré
Lys
Thr
Thr
165
Tyxr
Cys

Thr

Gln
Cys
Tyr
Ser
Gly
70

Ala
Gly
Ser
Ala
Val
150
Thr
Leu

Gln

Glu

215

Pro
Thr
Gln
Asn
55

Asn
Asp
Gly
Val
Thr
135
Ala
Thr
Ser

Val

Ala
215

PCT/US02/12801

Thr His Glu Gly Ser Thr Val Glu Lys

200

Ala
Gly
Gln
40

Arg
Thr
Tyr
Gly
Thr
120
Leu
Trp
Pro

Leu

Thr
200

Ser
Thr
25

His
Pro
Ala
Tyr
Thx
105
Leu
Val
Lys
Ser
Thr

185
His

Val Ser
10
Ser Ser

Pro Gly
Ser Gly

Ser Leu
75

Cys Gln

90

Lys Leu

Phe Pro

Cys Leu

Ala Asp
155

Lys Gln

170

Pro Glu

Glu Gly

Gly
Asp
Lys
Val
60

Thr
Ser
Thr
Pro
Ile
140
Ser
Ser

Gln

Ser

205

Ser
Val
Ala
45

Ser
Ile
Tyr
Val
Ser
125
Sexr
Ser
Asn

Trp

Thr
205

Pro
Gly
Pro
Asn
Ser
Asp
Leu
110
Ser
Asp
Pro
Asn
Lys

190
Val

Gly
15

Gly
Lys
Arg
Gly
Phe
95

Gly
Glu
Phe
Val
Lys
175

Ser

Glu

Gln
Tyr
Leu
Phe
Leu
80

Arg
Gln
Glu
Tyxr
Lys
160
Tyx
His

Lys

Asp Ile Val Leu Thr Gln Pro Pro Ser Val Ser Gly Ala Pro Gly Gln
© 10
Arg Val Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Ser Asn

1

20

5

25
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30

15



Tyr
Ile
Gly
65

Ser
Gly
Lys
Gln
Gly
145
Gly
Ala

Ser

Val

<210>
<211>
<212>
<213>

<400>

Asp
1
Arg
Tyr
Ile
Gly
65
Ser
Trp
Ala
Ala

Ala

WO 02/086085

vVal
Tyxr
50

Ser
Glu
Pro
Ala
Ala
130
Ala
Val
Ser

Tyr

Ala
210

Ile
Val
Val
Tyr
50

Ser
Glu
Val
Ala
Asn

130
Val

Ser
35

Asp
Lys
Asp
Val
Ala
115
Asn
Val
Glu
Ser
Ser

195
Pro

105
213
PRT
Homo sapiens

105

Val

Thr

Ser

'35

Asp
Lys
Asp
Phe
Pro
115

Lys

Thr

Trp
Asn
Ser
Glu
Phe
100
Pro
Lys
Thr
Thr
Tyr
180
Cys

Thxr

Leu
Ile
20

Trp
Asn
Ser
Glu
Gly
100
Ser

Ala

Val

Tyr
Asn
Gly
Ala
85

Gly
Ser
Ala
Val
Thr
165
Leu

Gln

Glu

Thr
Ser
Tyr
Asn
Gly
Ala
85

Gly
Val

Thr

Ala

Gln
Glin
Thr
70

Asp
Gly
Val
Thr
Ala
150
Thr
Ser

Val

Ala

Gln
Cys
Gln
Gln
Thr
70

Asp
Gly
Thr

Leu

Trp

Gln
Arg
55

Ser
Tyr
Gly
Thr
Leu
135
Trp
Pro

Leu

Thr

Pro
Ser
Gln
Arg
55

Ser
Tyr
Thr
Leu
Val

135
Lys

Leu
40

Pro
Ala
Tyr
Thr
Leu
120
Val
Lys
Ser

Thr

His
200

Pro
Gly
Leu
40

Pro
Ala
Tyr
Lys
Phe
120
Cys

Ala

Pro
Ser
Ser
Cys
Lys
105
Phe
Cys
Ala
Lys
Pro

185
Glu

Ser
Ser
25

Pro
Sexr
Ser
Cys
Leu
105
Pro

Leu

Asp

Gly
Gly
Leu
Gln
90

Leu
Pro
Leu
Asp
Gln
170
Glu

Gly

Val
10

Ser
Gly
Gly
Leu
Gln
90

Thr
Pro

Ile

Ser

Thr
Val
Ala
75

Ser
Thr
Pro
Ile
Ser
155
Ser

Gln

Ser

Ser
Ser
Thr
Val
Ala
75

Ser
Val
Ser

Ser

Ser
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Ala
Pro
60

Ile
Arg
Val
Ser
Ser
140
Ser
Asn
Trp

Thr

Gly
Asn
Ala
Pro
60

Ile
Tyx
Leu
Ser
Asp

140
Pro

Pro
45

Asp
Thr
Asp
Leu
Serxr
125
Asp
Pro
Asn

Lys

Val
205

Ala
Ile
Pro
45

Asp
Thr
Asp
Gly
Glu
125
Phe

Val

Lys
Arg
Gly
Phe
Giy
110
Glu
Phe
Val
Lys
Ser

190
Glu

Pro
Gly
30

Lys
Arg
Gly
Gln
Gln
110
Glu
Tyxr

Lys

Leu
Phe
Leu
Asn
95

Gln
Glu
Tyx
Lys
Tyx
175
His

Lys

Gly
15

Ser
Leu
Phe
Leu
Arg
95

Pro
Leu

Pro

Ala

PCT/US02/12801

Leu
Ser
Gln
80

Arg
Pro
Leu
Pro
Ala
160
Ala
Arg

Thr

Gln
Asn
Leu
Ser
Gln
80

Lys
Lys
Gln

Gly

Gly



145
Val

Ser
Tyr

Ala

<210>
<211>
<212>
<213>

<400>

Asp
1
Glu
Tyr
Ile
Gly
65
Pro
Val
Ala
Gly
Ala
145
Gln
Ser

Tyr

Ser

<210>
<211>
<212>
<213>

WO 02/086085

Glu
Ser
Ser

Pro
210

Ile
Arg
Leu
Tyr
50

Ser
Glu
Thr
Pro
Thr
130
Lys
Glu
Ser

Ala

Phe
210

"Thr

Tyr

Cys

195
Thr

106
215
PRT
Homo sapiens

106

Val
Ala
Ala
35

Gly
Gly
Asp
Phe
Ser
115
Ala
Val
Ser
Thr
Cys

195
Asn

107
214
PRT
Homo sapiens

Thr
Leu
180
Gln

Glu

Leu
Thr
20

Trp
Ala
Ser
Phe
Gly
100
Val
Ser
Gln
Val
Leu
180
Glu

Arg

Thr
165
Ser

Val

Ala

Thr
5
Leu
Tyr
Ser
Gly
Ala
85
Gln
Phe
Val
Trp
Thr
165
Thr
Val

Gly

150
Pro

Leu

Thr

Gln
Ser
Gln
Ser
Thr
70

Thr
Gly
Ile
Val
Lys
150
Glu
Leu

Thr

Glu

Ser
Thr

His

Ser
Cys
Gln
Arg
55

Asp
Tyx
Thr
Phe
Cys
135
Val
Gln
Ser
His

Ala
215

Lys
Pro

Glu
200

Pro
Arg
Lys
40

Ala
Phe
Tyr
Lys
Pro
120
Leu
Asp
Asp
Lys

Gln
200

Gln

Glu
185
Gly

Ala

Ala
25

Pro
Thr
Thr
Cys
Val
105
Pro
Leu
Asn
Ser
Ala

185
Gly

Sex
170
Gln

Ser

Thr
10

Ser
Gly
Gly

Leu

Gln
90

Glu-

Ser
Asn
Ala
Lys
170
Asp

Leu

155
Asn

Trp

Thx

Leu
Gln
Gln
Val
Thr
75

Gln
Ile
Asp
Asn
Leu
155
Asp
Tyr

Ser
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Asn
Lys

val

Ser
Ser
Ala
Pro
60

Ile
Leu
Lys
Glu
Phe
140
Gln
Ser

Glu

Ser

Lys
Ser

Glu
205

Leu
Val
Pro
45

Ala
Ser
Tyr
Arg
Gln
125
Tyrxr
Ser
Thr
Lys

Pro
205

Tyxr
His
190
Lys

Ser
Ser
30

Arg
Arg
Ser
Gly
Thr
110
Leu
Pro
Gly
Tyr
His

190
Val

Ala
175
Arg

Thr

Pro
15

Ser
Leu
Phe
Leu
Thr
95

Val
Lys
Arg
Asn
Ser
175
Lys

Thr
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160
Ala

Ser

Val

Gly
Ser
Leu
Ser
Glu
80

Ser
Ala
Ser
Glu
Ser
160
Leu

Val

Lys



WO 02/086085 PCT/US02/12801

<400> 107
Asp Ile Val Leu Thr Gln Pro Pro Ser Val Ser Gly Ala Pro Gly Gln
1 5 10 15
Arg Val Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Ser Asn
20 25 30
Tyr Val Ser Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu
35 40 45
Ile Tyr Asp Asn Asn Gln Arg Pro Ser Gly Val Pro Asp Arg Phe Ser
50 ) 55 60
Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Thr Gly Leu Gln
65 70 75 80
Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Gly Phe Lys
85 90 95
Thr His Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro
100 105 110
Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu
115 120 125
Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro
130 135 140
Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala
145 150 155 160
Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala
165 170 175
Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Arg
180 i85 . 190
Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr
195 200 205
Val Ala Pro Thr Glu Ala
210

<210> 108
<211> 211
<212> PRT
<213> Homo sapiens

<400> 108
Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15
Thr Ala Arg Ile Ser Cys Ser Gly Asp Ala Leu Gly Asp Lys Tyr Ala
20 25 30
Ser Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Ile Tyr
35 40 45
Asp Asp Ser Asp Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60
Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Gly Thr Gln Ala Glu
65 70 75 80
Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Tyr Ser Leu Leu Val
85 90 ) 95
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro Lys Ala Ala
100 105 110
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Pro
Lys
Thr
145
Thr
Tyr

Cys

Thx

<210>
<211>
<212>
<213>

<400>

Asp
1
Thr
Ser
Asp
Asn
65
Asp
Phe
Pro
Lys
Thr
145
Thr
Tyr
Cys

Thr

WO 02/086085

Ser
Ala
130
Val
Thr
Leu

Gln

Glu
210

Ile
Ala
Trp
Asp
50

Ser
Glu
Gly
Ser
Ala
130
Val
Thr
Leu

Gln

Glu
210

Val
115
Thxr
Ala
Thr
Ser
Val

195
Ala

109
211
PRT
Homo sapiens

109

Glu
Arg
Tyr
35

Ser
Gly
Ala
Gly
Val
115
Thr
Ala
Thr
Ser
Val

195
Ala

Thr
Leu
Trp
Pro
Leu

180
Thr

Leu
Ile
20

Gln
Asp
Asn
Asp
Gly
100
Thxr
Leu
Trp
Pro
Leu

180
Thr

Leu
Val
Lys
Ser
165
Thr

His

Thr
5
Ser
Gln
Arg
Thr
Tyr

85

Thr
Leu
Val
Lys
Ser
165
Thr

His

Phe
Cys
Ala
150
Lys

Pro

Glu

Gln
Cys
Lys
Pro
Ala
70

Tyxr
Lys
Phe
Cys
Ala
150
Lys

Pro

Glu

Pro
Leu
135
Asp
Gln
Glu

Gly

Pro
Ser
Pro
Ser
55

Thr
Cys
Leu
Pro
Leu
135
Asp
Gln

Glu

Gly

Pro
120
Ile

Ser

Ser
Gln

Ser
200

Pro
Gly
Gly
40

Gly
Leu
Gln
Thr
Pro
120
Ile
Ser
Ser

Gln

Ser
200

Ser
Ser
Ser
Asn
Trp

185
Thr

Ser
Asp
25

Gln
Ile
Thx
Serxr
Val
105
Ser
Ser
Ser
Asn
Trp

185
Thr

Ser
Asp
Pro
Asn
170
Lys

Val

Val
10

Ala
Ala
Pro
Ile
Tyr
a0

Leu
Ser
Asp
Pro
Asn
170
Lys

Val

Glu
Phe
Val
155
Lys

Ser

Glu

Ser
Leu
Pro
Glu
Ser
75

Asp
Gly
Glu
Phe
Val
155
Lys

Ser

Glu
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Glu
Tyr
140
Lys
Tyr
His

Lys

Val
Gly
Val
Arg
60

Gly
Phe
Gln
Glu
Tyr
140
Lys
Tyr
His

Lys

Leu
125
Pro
Ala
Ala

Arg

Thr
205

Ala
Asp
Leu
45

Phe
Thr
Asn
Pro
Leu
125
Pro
Ala
Ala

Arg

Thr
205

Gln
Gly
Gly
Ala
Ser

190
Val

Pro
Lys
30

Val
Ser
Gln
Phe
Lys
110
Gln
Gly
Gly
Ala
Ser

190
Val

Ala
Ala
val
Ser
175
Tyr

Ala

Gly
15

Tyxr
Ile
Gly
Ala
His
95

Ala
Ala
Ala
Val
Ser
175
Tyr

Ala

PCT/US02/12801

Asn
Val
Glu
160
Ser

Ser

Pro

Gln
Ala
Tyxr
Ser
Glu
80

Val
Ala
Asn
Val
Glu
160
Ser

Ser

Pro



<210>
<211>
<212>
<213>

<400>

WO 02/086085

110
216
PRT
Homo sapiens

110

Asp Ile Ala

1
Ser

Asn
Met
Ser
65

Gln
Ala
Gln
Glu
Tyr
145
Lys
Tyr
His

Lys

<210>
<211>
<212>
<213>

<400>

Asp
1
Thr
Ser

Asp

Asn

Ile
Tyx
Ile
50

Gly
Ala
Arg
Pro
Leu
130
Pro
Ala
Ala

Arg

Thr
210

Ile
Ala
Trp
Asp

50
Ser

Thr
Val
35

Tyr
Ser
Glu
Tyr
Lys
115
Gln
Gly
Gly
Ala
Ser

195
Val

111
213
PRT
Homo sapiens

111

Glu
Arg
Tyr
35

Ser

Gly

Leu
Tle
20

Ser
Asp
Lys
Asp
Pro
100
Ala
Ala
Ala
Val
Ser
180
Tyr

Ala

Leu
Ile
20

Gln
Asp

Asn

Thr
Ser
Trp

Val

Ser.

Glu
85

Val
Ala
Asn
Val
Glu
165
Ser

Ser

Pro

Thr
5
Ser
Gln
Arg

Thr

Gln
Cys
Tyr
Ser
Gly
Ala
Phe
Pro
Lys
Thr
150
Thr
Tyr
Cys

Thr

Gln
Cys
Lys
Pro

Ala

Pro
Thr
Gln
Asn
55

Asn
Asp
Gly
Ser
Ala
135
Val
Thr
Leu

Gln

Glu
215

Pro
Ser
Pro
Ser

55
Thr

Ala
Gly
Gln
40

Arg
Thr
Tyr
Gly
Val
120
Thr
Ala
Thr
Ser
Val

200
Ala

Pro
Gly
Gly
40

Gly

Leu

Ser
Thr
25

His
Pro
Ala
Tyxr
Gly
105
Thr
Leu
Trp
Pro
Leu

185
Thr

Ser
Asp
25

Gln
Ile

Thr

Val
10

Ser
Pro
Ser
Ser
Cys
S0

Thr
Leu
Val
Lys
Ser
170
Thr

His

Val
10

Ala
Ala

Pro

Ile

Ser
Ser
Gly
Gly
Leu
75

Gln
Lys
Phe
Cys
Ala
155
Lys
Pro

Glu

Ser
Leu
Pro
Glu

Ser

-28-

Gly
Asp
Lys
Val
60

Thr
Ser
Leu
Pro
Leu
140
Asp
Gln

Glu

Gly

Val
Gly
Val
Arg

60
Gly

Ser
Val
Ala
45

Ser
Ile
Tyr
Thr
Pro
125
Ile
Ser
Ser

Gln

Sexr
205

Ala
Asp
Leu
45

Phe

Thr

Pro
Gly
30

Pro
Asn
Ser
Asp
Val
110
Ser
Ser
Ser
Asn
Trp

190
Thx

Pro
Lys
30

Val

Ser

Gln

Gly
15

Gly
Lys
Arg
Gly
Met
95

Leu
Ser
Asp
Pro
Asn
175
Lys

val

Gly
Tyr

Ile

Ala

PCT/US02/12801

Gln
Tyr
Leu
Phe
Leu
80

Ile
Gly
Glu
Phe
Val
160
Lys
Ser

Glu

Gln
Ala
Tyr
Ser

Glu



65
Asp

Val
Ala
Ala
Ala
145
Val
Ser
Tyr

Ala

<210>
<211>
<212>
<213>

<400>

Asp
1
Arg
Tyxr
Ile
Gly
65
Ser
Tyr
Ala
Ala
Ala
145
Val

Ser

WO 02/086085

Glu
Val
Ala
Asn
130
Val
Glu
Ser

Ser

Pro
210

Ile
Val
Val
Tyr
50

Ser
Glu
Val
Ala
Asn
130
Val
Glu

Serx

Ala
Phe
Pro
115
Lys
Thr
Thr
Tyxr
Cys

195
Thr

112
213
PRT
Homo sapiens

112

Val
Thr
Ser
35

Asp
Lys
Asp
Phe
Pro
115
Lys
Thr
Thxr

Tyr

Asp
Gly
100
Ser
Ala
Val
Thr
Leu
180
Gln

Glu

Leu
Ile
20

Trp
Asn
Ser
Glu
Gly
100
Ser
Ala
Val
Thr

Leu
180

Tyr
85

Gly
Val
Thr
Ala
Thr
165
Ser

Val

Ala

Thr
Ser
Tyr
Asn
Gly
Ala
85

Gly
Val
Thr
Ala
Thr

165
Ser

70
Tyxr

Gly
Thr
Leu
Trp
150
Pro

Leu

Thr

Gln
Cys

Gln

Gln

Thr
70

Asp
Gly
Thr
Leu
Trp
150

Pro

Leu

Cys
Thr
Leu
Val
135
Lys
Ser

Thxr

His

Pro
Ser
Gln
Arg
55

Ser
Tyr
Thr
Leu
Val
135
Lys

Ser

Thr

Gln
Lys
Phe
120
Cys
Ala
Lys
Pro

Glu
200

Pro

Leu
40

Pro
Ala
Tyr
Lys
Phe
120
Cys
Ala
Lys

Pro

Ser
Leu
105
Pro
Leu
Asp
Gln
Glu

185
Gly

Ser
Ser
25

Pro
Ser
Ser
Cys
Leu
105
Pro
Leu
Asp
Gln

Glu
185

Trp
90

Thr
Pro
Ile
Ser
Ser
170
Gln

Ser

Val
10

Ser
Gly
Gly
Leu
Gln
90

Thr
Pro
Ile
Ser
Ser

170
Gln

75
Asp

Val
Ser
Ser
Ser
155
Asn

Trp

Thr

Ser
Ser
Thr
Val
Ala
75

Ser
Val
Ser
Ser
Ser
155

Asn

Trp

-29.

Ile
Leu
Ser
Asp
140
Pro
Asn
Lys

Val

Gly
Asn
Ala
Pro
60

Ile
Trp
Leu
Ser
Asp
140
Pro

Asn

Lys

His
Gly
Glu
125
Phe
Val
Lys
Ser

Glu
205

Ala
Ile
Pro
45

Asp
Thr
Asp
Gly
Glu
125
Phe
Val

Lys

Ser

Pro
Gln
110
Glu

Tyr

Tyr
His
190
Lys

Pro
Gly
30

Lys
Arg
Gly
Leu
Gln
110
Glu
Tyr
Lys

Tyr

His
190

Phe
95

Pro
Leu
Pro

Ala

Ala
175
Arg

Thr

Gly
15
Ser

Leu

Phe

Leu
Glu
95

Pro
Leu
Pro

Ala

Ala
175
Arg

PCT/US02/12801

80
Asp

Lys
Gln
Gly
Gly
160
Ala

Ser

Val

Gln
Asn
Leu
Ser
Gln
80

Pro
Lys
Gln
Gly
Gly
160

Ala

Ser



WO 02/086085

Tyr Ser Cys Gln Val

195

Ala Pro Thr Glu Ala

210

<210> 113
<211> 215
<212> PRT

<213> Homo sapiens

<400> 113
Asp Ile Ala Leu
1
Ser Ile Thr Ile
20
Asn Tyr Val Ser
35
Met Ile Tyr Asp
50
Ser Gly Ser Lys
65
Gln Ala Glu Asp

Asp Ser Glu Val
100

Pro Lys Ala Ala

115
Leu Gln Ala Asn
130

Pro Gly Ala Val

145

Ala Gly Val Glu

Ala Ala Ser Ser
180
Arg Ser Tyr Ser
195
Thr Val Ala Pro
210

<210> 114
<211> 216
<212> PRT

Thr
5
Sexr
Trp
Val
Ser
Glu
85
Phe
Pro
Lys
Thr
Thr
165
Tyr
Cys

Thr

<213> Homo sapiens

<400> 114

PCT/US02/12801

Thr His Glu Gly Ser Thr Val Glu Lys Thr Val

Gln
Cys
Tyr
Ser
Gly
70

Ala
Gly
Ser
Ala
Val
150
Thr
Leu

Gln

Glu

Asp Ile Ala Leu Thr Gln

1

5

Ser Ile Thr Ile Ser Cys

20

Pro
Thr
Gln
Asn
55

Asn
Asp
Gly
Val
Thr
135
Ala
Thr
Ser

Val

Ala
215

Pro

Thr

200

Ala
Gly
Gln
40

Arg
Thr
Tyxr
Gly
Thr
120
Leu
Trp
Pro

Leu

Thr
200

Ser
Thr
25

His
Pro
Ala
Tyr
Thr
105
Leu
Val
Lys
Ser
Thr

185
His

Val Ser
10
Ser Ser

Pro Gly
Ser Gly

Ser Leu
75

Cys Gln

90

Lys Leu

Phe Pro

Cys Leu

Ala Asp
155

Lys Gln

170

Pro Glu

Glu Gly

Gly
Asp
Lys
Val
60

Thr
Ser
Thr
Pro
Ile
140
Ser
Ser

Gln

Ser

205

Ser
Val
Ala
45

Sexr
Ile
Tyr
Val
Ser
125
Ser
Ser
Asn

Trp

Thr
205

Pro
Gly
30

Pro
Asn
Ser
Asp
Leu
110
Ser
Asp
Pro
Asn
Lys

190
Val

Gly
i5

Gly
Lys
Arg
Gly
Val
95

Gly
Glu
Phe
Val
Lys
175

Ser

Glu

Gln
Tyr
Leu
Phe
Leu
80

Leu
Gln
Glu
Tyxr
Lys
160
Tyr
His

Lys

Ala Ser Val Ser Gly Ser Pro Gly Gln

10

15

Gly Thr Ser Ser Asp Val Gly Gly Tyr

25

-30 -

30



Asn
Met
Ser
65

Gln
His
Gln
Glu
Tyr
145
Lys
Tyx
His

Lys

WO 02/086085

Tyr
Ile
50

Gly
Ala
Pro
Pro
Leu
130
Pro
Ala
Ala
Arg

Thr
210

Val
35

Tyxr
Ser
Glu
Ser
Lys
115
Gln
Gly
Gly
Ala
Ser

195
Val

<210> 115
<211> 214
<212> PRT
<213> Homo sapiens

<400> 115
Asp Ile Ala

1
Ser

Asn
Met
Serxr
65

Gln
Gln
Lys
Gln

Gly

Ile
Tyr
Ile
50

Gly
Ala
Phe
Ala
Ala

130
Ala

Thr
Val
35

Tyr
Ser
Glu
Val
Ala
115

Asn

Val

Ser
Asp
Lys
Asp
Lys
100
Ala
Ala
Ala
Val
Ser
180
Tyr

Ala

Leu
Ile
20

Ser
Asp
Lys
Asp
Phe
100
Pro

Lys

Thr

Trp
Val
Ser
Glu
85

Val
Ala
Asn
Val
Glu
165
Ser

Ser

Pro

Thxr
5
Ser
Trp
Val
Ser
Glu
85
Gly
Ser

Ala

Val

Tyr
Ser
Gly
70

Ala
Phe
Pro
Lys
Thr
150
Thr
Tyr
Cys

Thr

Gln
Cys
Tyr
Ser
Gly
70

Ala
Gly
Val

Thr

Ala

Gln
Asn
55

Asn
Asp
Gly
Ser
Ala
135
Val
Thr
Leu

Gln

Glu
215

Pro
Thr
Gln
Asn
55

Asn
Asp
Gly
Thr
Leu

135
Trp

Glin
40

Arg
Thr
Tyr
Gly
Val
120
Thr
Ala
Thr
Ser
Val
200
Ala

Ala
Gly
Gln
40

Arg
Thr
Tyr
Thr
Leu
120
Val

Lys

His
Pro
Ala
Tyr
Gly
105
Thr
Leu
Trp
Pro
Leu

185
Thr

Ser
Thr
25

His
Pro
Ala
Tyr
Lys
105
Phe
Cys

Ala

Pro
Ser
Ser
Cys
90

Thr
Leu
Val
Lys
Ser
170
Thr

His

Val
10

Ser
P;o
Ser
Ser
Cys
90

Leu
Pro

Leu

Asp

Gly
Gly
Leu
75

Gln
Lys
Phe
Cys
Ala
155
Lys

Pro

Glu

Ser
Ser
Gly
Gly
Leu
75

Gln
Thr
Pro

Ile

Ser

-31-

Lys
Val
60

Thr
Ser
Leu
Pro
Leu
140
Asp
Gln
Glu

Gly

Gly
Asp
Lys
Val
60

Thr
Ser
Val
Ser
Ser

140
Ser

Ala
45

Ser
Ile
Tyxr
Thr
Pro
125
Ile
Sexr
Ser

Gln

Ser
205

Ser
Val
Ala
45

Ser
Ile
Tyr
Leu
Ser
125
Asp

Pro

Pro
Asn
Ser
Asp
Val
110
Ser
Ser
Ser
Asn
Trp

190
Thr

Pro
Gly
30

Pro
Asn
Ser
Asp
Gly
110
Glu
Phe

Val

PCT/US02/12801

Lys Leu
Arg Phe
Gly Leu
80
Pro Ser
95 )
Leu Gly
Ser Glu
Asp Phe
Pro Val
160
Asn Lys
175
Lys Ser

Val Glu

Gly Gln
15

Gly Tyr
Lys Leu
Arg Phe
Gly Leu

80

Asp Met
Gln Pro
Glu Leu
Tyr Pro

Lys Ala



145
Gly

Ala
Ser

Val

<210>
<211>
<212>
<213>

<400>

Asp
1
Ser
Asn
Met
Ser
65
Gln
His
Pro
Leu
Pro
145
Ala
Ala
Arg

Thr

WO 02/086085

Val
Ser
Tyr

Ala
210

Glu
Ser
Ser

185
Pro

116
215
PRT
Homo sapiens

116

Thr
Tyr
180
Cys

Thr

Thr
165
Leu
Gln

Glu

Ile Ala Leu Thr

Ile
Tyr
Ile
50

Gly
Ala
Ala
Lys
Gln
130
Gly
Gly
Ala

Ser

Val
210

Thr
Val
35

Tyr
Ser
Glu
Ile
Ala
115
Ala
Ala
Val

Ser

Tyr
195

Ala.

<210> 117
<211> 215
<212> PRT
<213> Homo sapiens

Ile
20

Ser
Asp
Lys
Asp
Val
100
Ala
Asn
Val
Glu
Ser
180

Ser

Pro

5
Ser

Trp
Val
Ser
Glu
85

Phe
Pro
Lys
Thr
Thr
165
Tyr

Cys

Thr

150
Thr Pro Ser

Sexr Leu Thr

Val Thr His
200
Ala

Gln Pro Ala
Cys Thr Gly

Tyr Gln Gln
40
Ser Asn Arg
55
Gly Asn Thr

Ala Asp Tyr
Gly Gly Gly

Ser Val Thr
120
Ala Thr Leu
135
Val Ala Trp
150
Thr Thr Pro

Leu Ser Leu

Gln Val Thr
200
Glu Ala
215

Lys
Pro

185
Glu

Ser
Thr
25

His
Pro
Ala
Tyr
Thr
105
Leu
Val
Lys
Ser
Thr

185
His

Gln
170
Glu

Gly

Val
10

Ser
Pro
Ser
Ser
Cys
90

Lys
Phe
Cys
Ala
Lys
170

Pro

Glu

155
Ser

Gln

Ser

Ser
Ser
Gly
Gly
Leu
75

Gln
Leu
Pro
Leu
Asp
155
Gln

Glu

Gly

-32-

Asn
Trp

Thr

Gly
Asp
Lys
Val
60

Thr
Ser
Thr
Pro
Ile
140
Ser
Ser

Gln

Ser

Asn
Lys

Val
205

Ser
Val
Ala
45

Ser
Ile
Trp
Val
Ser
125
Ser
Ser
Asn

Trp

Thr
205

Ser
190
Glu

Pro
Gly
Pro
Asn
Ser
Asp
Leu
110
Ser
Asp
Pro
Asn
Lys

190
Val

Tyr
175
His

Lys

Gly
15

Gly
Lys

Arg

Ile
95
Gly

Glu

Phe

Val
Lys
175
Ser

Giu

PCT/US02/12801

160
Ala

Arg

Thr

Gln
Tyr
Leu
Phe
Leu
80

Asn
Gln
Glu
Tyr
Lys
160
Tyr
His

Lys



WO 02/086085

<400> 117

Asp
1
Ser
Asn
Met
Ser

65

Gln
Asp
Pro
Leu
Pro
145
Ala
Ala
Arg

Thr

Ile
Ile
Tyr
Ile
50

Gly
Ala
Tyr
Lys
Gln
130
Gly
Gly
Ala

Ser

Val
210

Ala
Thr
Val
35

Tyr
Ser
Glu
Gly
Ala
115
Ala
Ala
Val
Ser
Tyx

195
Ala

<210> 118
<211> 215
<212> PRT
<213> Homo sapiens

<400> 118

Asp
1
Glu

Tyr
Ile
Gly
65

Pro

Ile

Ile
Arg
Leu
Tyr
50

Ser

Glu

Thr

Val
Ala
Ala
35

Gly
Gly

Asp

Phe

Leu
Ile
20

Ser
Asp
Lys
Asp
Val
100
Ala
Asn
Val
Glu
Ser
180

Ser

Pro

Leu
Thr
20

Trp
Ala
Ser

Phe

Gly
100

Thr
Ser
Trp
Val
Ser
Glu
85

Phe
Pro
Lys
Thr
Thr
165
Tyr
Cys

Thr

Thr
Leu
Tyr
Serxr
Gly
Ala

85
Gln

Gln
Cys
Tyr
Ser
Gly
70

Ala
Gly
Ser
Ala
Val
150
Thr
Leu

Gln

Glu

Gln
Ser
Gln
Sexr
Thr
70

Val

Gly

Pro
Thr
Gln
Asn
55

Asn
Asp
Gly
Val
Thr
135
Ala
Thr
Ser

Val

Ala
215

Ser
Cys
Gln
Arg
55

Asp

Tyr

Thr

Ala
Gly
Gln
40

Arg
Thr
Tyr
Gly
Thr
120
Leu
Trp
Pro

Leu

Thr
200

Pro
Arg
Lys
40

Ala
Phe

Tyr

Lys

Ser
Thr
25

His
Pro
Ala
Tyr
Thr
105
Leu
Val
Lys
Ser
Thr

185
His

Ala
Ala
25

Pro
Thr
Thx

Cys

Val
105

Val
10

Ser
Pro
Ser
Ser
Cys
90

Lys
Phe
Cys
Ala
Lys
170

Pro

Glu

Thr
10
Ser

Gly
Gly
Leu
Gln

90
Glu

Ser
Ser
Gly
Gly
Leu
75

Gln
Leu
Pro
Leu
Asp
155
Gln

Glu

Gly

Leu
Gln
Gln
Val
Thr
75

Gln

Ile

-33-

Gly
Asp
Lys
Val
60

Thr
Ser
Thr
Pro
Ile
140
Ser
Ser

Gln

Ser

Ser
Ser
Ala
Pro
60

Ile
Ala

Lys

Ser
Val
Ala
45

Ser
Ile
Tyr
Val
Ser
125

Ser

Ser

Asn

Trp

Thr
205

Leu
Val
Pro
45

Ala
Ser

Asn

Arg

Pro
Gly
30

Pro
Asn
Ser
Asp
Leu
110
Ser
Asp
Pro
Asn
Lys

190
Val

Ser
Ser
30

Arg
Arg
Ser

Asp

Thr
110

Gly
15

Gly
Lys
Arg
Gly
Tyr
95

Gly
Glu
Phe
Val
Lys
175

Ser

Glu

Pro
15
Ser

Leu
Phe
Leu
Phe

95
Val

PCT/US02/12801

Gln
Tyr
Leu
Phe
Leu
80

Tyr
Gln
Glu
Tyr
Lys
160
Tyr
His

Lys

Gly
Ser
Leu
Ser
Glu
80

Pro

Ala



Ala
Gly
Ala
145
Gln
Ser

Tyxr

Sex

<210>
<211>
<212>
<213>

<400>

Asp
1
Ser
Asn
Met
Ser
65
Gln
Lys
Gln
Glu
Tyr
145
Lys
Tyx
His

Lys

WO 02/086085

Pro
Thr
130
Lys
Glu
Ser

Ala

Phe
210

Ile
Ile
Tyxr
Ile
50

Gly
Ala
Met
Pro
Leu
130
Pro
Ala
Ala
Arg

Thr
210

Ser
115
Ala
Val
Ser
Thr
Cys

195
Asn

119
216
PRT
Homo sapiens

119

Ala
Thr
Val
35

Tyxr
Ser
Glu
Pro
Lys
115
Gln
Gly
Gly
Ala

Ser
195

Val-

Val
Ser
Gln
Val
Leu
180
Glu

Arg

Leu
Ile
20

Ser
Asp
Lys
Asp
Val
100
Ala
Ala
Ala
Val
Ser
180
Tyr

Ala

Phe
Val
Trp
Thr
165
Thx

Val

Gly

Thr
Ser
Trp
Val
Ser
Glu
85

Val
Ala
Asn
Val
Glu
165
Ser

Ser

Pro

Ile
Val
Lys
150
Glu
Leu

Thr

Glu

Gln
Cys
Tyr
Ser
Gly
70

Ala
Phe
Pro
Lys
Thr
150
Thr
Tyr
Cys

Thr

Phe
Cys
135
Val
Gln
Ser
His

Ala
215

Pro
Thr
Gln
Asn
55

Asn
Asp
Gly
Ser
Ala
135
Val
Thr
Leu

Gln

Glu
215

Pro
120
Leu
Asp
Asp
Lys

Gln
200

Ala
Gly
Gln
40

Arg
Thr
Tyr
Gly
Val
120
Thr
Ala
Thr
Sexr
Val

200
Ala

Pro
Leu
Asn
Ser
Ala

185
Gly

Ser
Thr
25

His
Pro
Ala
Tyr
Gly
105
Thr
Leu
Trp
Pro
Leu

185
Thr

Ser
Asn
Ala
Lys
170
Asp

Leu

Val
10

Ser
Pro
Ser
Ser
Cys
90

Thr
Leu
Val
Lys
Ser
170
Thr

His

Asp
Asn
Leu
155
Asp
Tyr

Ser

Ser
Ser
Gly
Gly
Leu
75

Gln
Lys
Phe
Cys
Ala
155
Lys

Pro

Glu

-34 -

Glu
Phe
140
Gln
Ser

Glu

Ser

Gly
Asp
Lys
Val
60

Thr
Ser
Leu
Pro
Leu
140
Asp
Gln

Glu

Gly

Gln
125
Tyxr
Ser
Thr
Lys

Pro
205

Ser
Val
Ala
45

Ser
Ile
Trp
Thr
Pro
125
Ile
Ser
Ser

Gln

Ser
205

Leu
Pro
Gly
Tyxr
His

190
Val

Pro
Gly
30

Pro
Asn
Ser
Asp
Val
110
Ser
Ser
Ser
Asn
Trp

190
Thr

Lys
Arg
Asn
Ser
175
Lys

Thr

Gly
15

Gly
Lys
Arg
Gly
Asn
95

Leu
Ser
Asp
Pro
Asn
175
Lys

Val

PCT/US02/12801

Ser
Glu
Ser
160
Leu

Val

Lys

Gln
Tyx
Leu
Phe
Leu
80

Leu
Gly
Glu
Phe
val
160
Lys

Ser

Glu



WO 02/086085 PCT/US02/12801

<210> 120
<211> 216
<212> PRT
<213> Homo sapiens

<400> 120
Asp Ile Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15
Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr
20 25 30
Asn Tyr Val Ser Trp Tyr Gln Gin His Pro Gly Lys Ala Pro Lys Leu
35 40 45
Met Ile Tyr Asp Val Ser Asn Arg Pro Ser Gly Val Ser Asn Arg Phe
50 55 60
Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80
Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Val Phe
85 90 95
Pro Ile Asn Arg Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105 110
Gln Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu
115 . 120 125
Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe
130 135 140
Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val
145 150 155 160
Lys BRla Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys
165 170 175
Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser
180 185 190
His Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu
195 200 205
Lys Thr Val Ala Pro Thr Glu Ala
210 215

<210> 121
<211> 213
<212> PRT
<213> Homo sapiens

<400> 121
Asp Ile Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15
Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr
20 ) 25 30
Asn Tyr Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45
Met Ile Tyr Asp Val Ser Asn Arg Pro Ser Gly Val Ser Asn Arg Phe
50 55 ) 60

Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu

-35-



65
Gln

Pro
Ala
Ala
Ala
145
Val
Ser
Tyr

Ala

WO 02/086085

Ala
Val
Ala
Asn
130
Val
Glu
Ser

Ser

Pro
210

Glu
Phe
Pro
115
Lys
Thr
Thr
Tyr
Cys

195
Thr

<210> 122
<211> 214
<212> PRT
<213> Homo sapiens

<400> 122

Asp
1
Ser
Asn
Met
Ser

65

Gln
Pro
Lys
Gln
Gly
145
Gly

Ala

Ile
Ile
Tyr
Ile
50

Gly
Ala
Arg
Ala
Ala
130
Ala

Val

Ser

Ala
Thr
Val
35

Tyxr
Ser
Glu
Val
Ala
115
Asn
Val
Glu

Ser

Asp
Gly
100
Sexr
Ala
Val
Thr
Leu
180
Gln

Glu

Leu
Ile
20

Ser
Asp
Lys
Asp
Phe
100
Pro
Lys
Thr
Thr

Tyr
180

Glu
85

Gly
Val
Thr
Ala
Thr
165
Ser

Val

Ala

Thr
5
Ser
Trp
Val
Ser
Glu

85

Gly
Ser
Ala
Val
Thr

165
Leu

70
Ala

Gly
Thr
Leu
Trp
150
Pro

Leu

Thr

Gln
Cys
Tyr
Ser
Gly
Ala
Gly
Val
Thr
Ala
150

Thr

Ser

Asp
Thr
Leu
Val
135
Lys
Ser

Thr

His

Pro
Thr
Gln
Asn
55

Asn
Asp
Gly
Thr
Leu
135
Trp

Pro

Leu

Tyr
Lys
Phe
120
Cys
Ala
Lys

Pro

Glu
200

Ala
Gly
Gln
40

Arg
Thr
Tyr
Thr
Leu

120
Val

Sexr

Thr

Tyr
Leu
105
Pro
Leu
Asp
Gln
Glu

185
Gly

Ser
Thr
25

His
Pro
Ala
Tyr
Lys
105
Phe
Cys
Ala

Lys

Pro
185

Cys
90

Thr
Pro
Ile
Ser
Ser
170
Gln

Ser

Val
10

Ser
Pro
Ser
Ser
Cys
Leu
Pro
Leu
Asp
Gln

170
Glu

75
Gln

Val
Ser
Ser
Ser
155
Asn

Trp

Thr

Ser
Ser
Gly
Gly
Leu
75

Gln
Thr
Pro
Ile
Ser
155

Ser

Gln
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Ser
Leu
Ser
Asp
140
Pro
Asn
Lys

Val

Gly
Asp
Lys
Val
60

Thr
Ser
Val
Ser
Ser
140
Ser

Asn

Trp

Asp
Gly
Glu
125
Phe
Val
Lys
Ser

Glu
205

Ser
Val
Ala
45

Ser
Ile
Tyr
Leu
Ser
125
Asp
Pro

Asn

Lys

Leu
Gln
110
Glu
Tyr
Lys
Tyr
His

130
Lys

Pro
Gly
Pro
Asn
Ser
Asp
Gly
110
Glu
Phe
Val
Lys

Ser
190

Tyr
95

Pro
Leu
Pro
Ala
Ala
175
Arg

Thr

Gly
Gly
Lys
Arg
Gly
Val
95

Gln
Glu
Tyxr
Lys
Tyr

175
His

PCT/US02/12801

80
Phe

Lys
Gln
Gly
Gly
160
Ala

Ser

Val

Gln
Tyxr
Leu
Phe
Leu
80

Thx
Pro
Leu
Pro
Ala
160
Ala

Arg
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Ser Tyr Ser Cys Gln

195

Val Ala Pro Thr Glu

<210>
<211>
<212>
<213>

<400>

Asp
1
Thr
Serxr
Asp
Asn
65
Asp
Val
Ala
Asn
Val
145
Glu
Serxr

Sexr

Pro

210

Ile
Ala
Trp
Asp
50

Ser
Glu
Phe
Pro
Lys
130
Thr
Thr
Tyr
Cys

Thr
210

123
212
PRT
Homo sapiens

123

Glu
Arg
Tyr
35

Ser
Gly
Ala
Gly
Ser
115
Ala
Val
Thr
Leu
Gln

195
Glu

<210> 124
<211> 214
<212> PRT
<213> Homo sapiens

<400> 124
Asp Ile Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln

1

Leu
Ile
20

Gln
Asp
Asn
Asp
Gly
100
Val
Thr
Ala
Thr
Ser
180
Val

Ala

Thr
Ser
Gln
Arg
Thr
Tyr
85

Gly
Thr
Leu
Trp
Pro
165

Leu

Thr

5

PCT/US02/12801

Val Thr His Glu Gly Ser Thr Val Glu Lys Thr

Ala

Gln
Cys
Lys
Pro
Ala
70

Tyr
Thr
Leu
Val
Lys
150
Ser

Thr

His

Pro
Ser
Pro
Ser
55

Thr
Cys
Lys
Phe
Cys
135
Ala
Lys

Pro

Glu

200

Pro
Gly
Gly
Gly
Leu
Gln
Leu
Pro
120
Leu
Asp
Gln

Glu

Gly
200

Ser
Asp
25

Gln
Ile
Thr
Ser
Thr
105
Pro
Ile
Ser
Ser
Gln

185
Ser

Val Ser
10
Ala Leu
Ala Pro
Pro Glu
Ile Ser
75
Arg Asp
Val Leu
Ser Serx
Ser Asp
Ser Pro
155
Asn Asn
170
Trp Lys

Thr Val

10

Val
Gly
Val
Arg
60

Gly
Pro
Gly
Glu
Phe
140
Val
Lys
Ser

Glu

205

Ala
Asp
Leu
45

Phe
Thr
Val
Gln
Glu
125
Tyr
Lys
Tyr
His

Lys
205

Pro
Lys
30

Val
Ser
Gln
Gly
Pro
110
Leu
Pro
Ala
Ala
Arg

190
Thr

Gly
Tyxr
Ile
Gly
Ala
Phe
95

Lys
Gln
Gly
Gly
Ala
175

Ser

Val

15

Gln
Ala
Tyr
Ser
Glu
80

Pro
Ala
Ala
Ala
Val
160
Ser
Tyr

Ala

Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr

20

25

-37-
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Asn
Met
Ser
65

Gln
Pro
Lys
Gln
Gly
145
Gly
Ala

Ser

Val

WO 02/086085

Tyr
Ile
50

Gly
Ala
Arg
Ala
Ala
130
Ala
Val
Ser

Tyr

Ala
210

Val
35

Tyxr
Ser
Glu
Val
Ala
115
Asn
Val
Glu
Ser
Ser

195
Pro

<210> 125
<211> 216
<212> PRT
<213> Homo sapiens

<400> 125
Asp Ile Ala

1
Ser

Asn
Met
Serx
65

Gln
His
Gln

Glu

Tyr

Ile
Tyr
Ile
50

Gly
Ala
Tyr
Pro
Leu

130
Pro

Thr
Val
35

Tyr
Ser
Glu
Phe
Lys
115
Gln

Gly

Sexr
Asp
Lys
Asp
Phe
100
Pro
Lys
Thr
Thr
Tyxr
180
Cys

Thr

Leu
Ile
20

Ser
Asp
Lys
Asp
Phe
100
Ala
Ala

Ala

Trp
Val
Ser
Glu
85

Gly
Ser
Ala
Val
Thx
165
Leu

Gln

Glu

Thr
5
Ser
Trp
Val
Ser
Glu

85
Val
Ala

Asn

Val

Tyr
Ser
Gly
70

Ala
Gly
Val
Thr
Ala
150
Thr
Ser

Val

Ala

Gln
Cys
Tyr
Ser
Gly
Ala
Phe
Pro
Lys

Thr

Gln
Asn
55

Asn
Asp
Gly
Thr
Leu
135
Trp
Pro

Leu

Thr

Pro
Thr
Gln
Asn
55

Asn
Asp
Gly
Ser
Ala

135
Val

Gln
40

Arg
Thr
Tyr
Thr
Leu
120
vVal
Lys
Ser

Thr

His
200

Ala
Gly
Gln
40

Arg
Thr
Tyr
Gly
Val
120
Thr

Ala

His
Pro
Ala
Tyr
Lys
105
Phe
Cys
Ala
Lys
Pro

185
Glu

Ser
Thr
25

His
Pro
Ala
Tyr
Gly
105
Thr

Leu

Trp

Pro
Ser
Ser
Cys
90

Leu
Pro
Leu
Asp
Gln
170
Glu

Gly

Val
10

Ser
Pro
Ser
Ser
Cys
Thr
Leu

Val

Lys

Gly
Gly
Leu
75

Gln
Thr
Pro
Ile
Ser
155
Ser

Gln

Ser

Ser
Ser
Gly
Gly
Leu
75

Gln
Lys
Phe
Cys

Ala
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Lys
Val
60

Thr
Ser
Val
Ser
Ser
140
Ser
Asn

Trp

Thr

Gly
Asp
Lys
Val
60

Thr
Ser
Leu
Pro
Leu

140
Asp

Ala
45

Ser
Tle
Tyr
Leu
Ser
125
Asp
Pro
Asn

Lys

Val
205

Sexr
Val
Ala
45

Sex
Ile
Tyr
Thr
Pro
125
Ile

Ser

Pro
Asn
Ser
Asp
Gly
110
Glu
Phe
Val
Lys
Ser

190
Glu

Pro
Gly
30

Pro
Asn
Ser
Asp
Val
110
Ser

Ser

Ser

Lys
Arg
Gly
Leu
95

Gln
Glu
Tyr
Lys
Tyr
175
His

Lys

Gly
15

Gly
Lys
Arg
Gly
Phe
95

Leu
Ser

Asp

Pro

PCT/US02/12801

Leu
Phe
Leu
80

Ser
Pro
Leu
Pro
Ala
160
Ala
Arg

Thr

Gln
Tyr
Leu
Phe
Leu
80

Ser
Gly
Glu

Phe

Val
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145

Lys Ala Gly Val

Tyr Ala Ala Ser

180

His Arg Ser Tyr

195

Lys Thr Val Ala

21

<210>
<211>
<212>
<213>

<400>

Asp 11
1

Thr Al

Ser Tr

Asp As
50

Asn Se

65

Asp Gl

Val Ph
Ala Pr

Asn Ly
13
Val Th
145
Glu Th

0

126
212
PRT

Glu
165
Ser
Ser

Pro

Homo sapiens

126
e Glu

a Arg

p Tyr
35
p Ser

r Gly
u Ala
e Gly
o Ser
115
s Ala
0
r Val

r Thr

Ser Tyr Leu

Ser Cy

Pro Th
21

<210>
<211>
<212>
<213>

s Gln

195
r Glu
0

127
214
PRT

Leu
Ile
20

Gln
Asp
Asn
Asp
Gly
100
Val
Thr
Ala
Thr
Ser
180
Val

Ala

Thr
Ser
Gln
Arg
Thr
Tyr
85

Gly
Thr
Leu
Trp
Pro
165

Leu

Thxr

Homo sapiens

150
Thr

Tyxr
Cys

Thr

Gln
Cys
Lys
Pro
Ala
70

Tyr
Thr
Leu
Val
Lys
150
Ser

Thr

His

Thr
Leu
Gln

Glu
215

Pro
Ser
Pro
Ser
55

Thr
Cys
Lys
Phe
Cys
135
Ala
Lys

Pro

Glu

Thr
Ser
Val

200
Ala

Pro
Gly
Gly
40

Gly
Leu
Gln
Leu
Pro
120
Leu
Asp
Gln

Glu

Gly
200

Pro
Leu

185
Thr

Ser
Asp
25

Gln
Ile
Thr
Ser
Thr
105
Pro
Ile
Ser
Serxr
Gln

185
Ser

Ser
170
Thr

His

Val
10

Ala
Ala
Pro
Ile
Tyr
90

Val
Ser
Ser
Ser
Asn
170
Trp

Thr

155
Lys

Pro

Glu

Ser
Leu
Pro
Glu
Ser
75

Asp
Leu
Ser
Asp
Pro
155
Asn
Lys

Val
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Gln
Glu

Gly

Val
Gly
Val
Arg
Gly
Leu
Gly
Glu
Phe
140
Val
Lys
Ser

Glu

Ser
Gln

Ser
205

Ala
Asp
Leu
45

Phe
Thr
Arg
Gln
Glu
125
Tyxr
Lys
Tyr
His

Lys
205

Asn Asn

Trp
190
Thr

Pro
Lys
30

Val
Ser
Gln
Tyr
Pro
110
Leu
Pro
Ala
Ala
Arg

190
Thr

175
Lys

Val

Gly
15

Tyr
Ile
Gly
Ala
Ser
95

Lys
Gln
Gly
Gly
Ala
175

Ser

Val

PCT/US02/12801

160
Lys

Ser

Glu

Gln
Ala
Tyr
Ser
Glu
80

His
Ala
Ala
Ala
Val
160
Ser
Tyr

Ala
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<400> 127
Asp Ile Ala Leu Thr Gln Pro RAla Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15
Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr
20 25 30
Asn Tyr Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45
Met Ile Tyr Asp Val Ser Asn Arg Pro Ser Gly Val Ser Asn Arg Phe
50 55 60
Ser Gly Sexr Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80
Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Leu Arg
85 90 95
Asn Arg Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro
100 105 110
Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu
115 120 125
Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro
130 135 140
Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala
145 150 155 160
Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala
165 170 175
Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Arg
180 185 190
Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr
195 200 205
Val Ala Pro Thr Glu Ala
210

<210> 128
<211> 215
<212> PRT
<213> Homo sapiens

<400> 128
Asp Tle Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15
Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr
20 25 30
Asn Tyr Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45
Met Ile Tyr Asp Val Ser Asn Arg Pro Ser Gly Val Ser Asn Arg Phe
50 55 60
Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80
Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Phe Thr
85 90 95
Tyr Gly Ser Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105 110

- 40 -



Pro
Leu
Pro
145
Ala
Ala
Arg

Thr

WO 02/086085

Lys
Gln
130
Gly
Gly
Ala

Ser

Val
210

Ala
115
Ala
Ala
Val
Ser
Tyr

195
Ala

<210> 129
<211> 215
<212> PRT
<213> Homo sapiens

<400> 129

Asp
1
Glu
Tyr
Ile
Gly

65

Pro
Tyr
Ala
Gly
Ala
145
Gln
Ser

Tyr

Ser

Ile
Arg
Leu
Tyx
50

Ser
Glu
Thr
Pro
Thr
130
Lys
Glu
Ser

Ala

Phe
210

Val
Ala
Ala
35

Gly
Gly
Asp
Phe
Ser
115
Ala
Val
Ser
Thr
Cys

195
Asn

Ala
Asn
Val
Glu
Ser
180

Ser

Pro

Leu
Thr
20

Trp
Ala
Ser
Phe
Gly
100
Val
Ser
Gln
Val
Leu
180
Glu

Arg

Pro
Lys
Thr
Thr
165
Tyr
Cys

Thr

Thr
5
Leu
Tyr
Ser
Gly
Ala

85

Gln
Phe
Val
Trp
Thr
165
Thr
Val

Gly

Ser
Ala
Val
150
Thr
Leu

Gln

Glu

Gln
Ser
Gln
Ser
Thr
70

Val
Gly
Ile
Val
Lys
150
Glu
Leu

Thr

Glu

Val
Thr
135
Ala
Thr
Ser

Val

Ala
215

Ser
Cys
Gln
Arg
Asp
Tyr
Thr
Phe
Cys
135
Val
Gln
Ser
His

Ala
215

Thr
120
Leu
Trp
Pro

Leu

Thr
200

Pro
Arg
Lys
40

Ala
Phe
Tyr
Lys
Pro
120
Leu
Asp
Asp
Lys

Gln
200

Leu

Val

Ser
Thx

185
His

Ala
Ala
25

Pro
Thr
Thr
Cys
Val
105
Pro
Leu
Asn
Ser
Ala

185
Gly

Phe
Cys
Ala
Lys
170

Pro

Glu

Thr
10

Ser
Gly
Gly
Leu
Gln
20

Glu
Ser
Asn
Ala
Lys
170
Asp

Leu

Pro
Leun
Asp
155
Gln
Glu

Gly

Leu
Gln
Gln
Val
Thr
75

Gln
Ile
Asp
Asn
Leu
155
Asp
Tyr

Ser
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Pro
Ile
140
Ser
Ser

Gln

Ser

Ser
Ser
Ala
Pro
60

Ile
Phe
Lys
Glu
Phe
140
Gln
Ser

Glu

Ser

Serxr
125
Ser
Ser
Asn

Trp

Thr
205

Leu
Val
Pro
45

Ala
Ser
Asn
Arg
Gln
125
Tyr
Ser
Thr
Lys

Pro
205

Ser
Asp
Pro
Asn
Lys

190
Val

Ser
Ser
30

Arg
Arg
Ser
Asp
Thr
110
Leu
Pro
Gly
Tyr
His

190
Val

Glu
Phe
Val
Lys
175

Ser

Glu

Pro
15

Ser
Leu
Phe
Leu
Ser
95

Val
Lys
Arg
Asn
Ser
175
Lys

Thr

PCT/US02/12801

Glu
Tyr
Lys
160
Tyr
His

Lys

Gly
Ser
Leu
Ser
Glu
80

Pro
Ala
Ser
Glu
Ser
160
Leu

Val

Lys
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<210> 130
<211> 215
<212> PRT
<213> Homo sapiens

<400> 130
Asp Ile Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15
Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr
) 20 25 30
Asn Tyr Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45
Met Ile Tyr Asp Val Ser Asn Arg Pro Ser Gly Val Ser Asn Arg Phe
50 55 60
Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80
Gln Ala Glu Asp Glu ARla Asp Tyr Tyr Cys Gln Ser Tyr Asp Ile Ser
85 90 95
Gly Tyr Pro Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105 110
Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu
115 120 125
Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr
130 135 140
Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys
145 150 155 160
Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr
165 170 175
Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His
180 ’ 185 190
Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys
195 200 205
Thr Val Ala Pro Thr Glu Ala
210 215

<210> 131
<211> 216
<212> PRT
<213> Homo sapiens

<400> 131
Asp Ile Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gin
1 5 10 15
Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr
20 25 30
Asn Tyr Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45
Met Ile Tyr Asp Val Ser Asn Arg Pro Ser Gly Val Ser Asn Arg Phe
50 55 60

Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
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65
Gln

Tyx
Gln
Glu
Tyr
145
Lys
Tyxr
His

Lys

WO 02/086085

Ala
Val
Pro
Leu
130
Pro
Ala
Ala

Arg

Thr
210

Glu
Tyr
Lys
115
Gln
Gly
Gly
Ala
Ser

195
Val

<210> 132
<211> 211
<212> PRT
<213> Homo sapiens

<400> 132

Asp
1
Thr
Ser
Asp
Asn

65

Asp
Phe
Pro
Lys
Thr
145
Thr

Tyr

Ile
Ala
Trp
Asp
50

Ser
Glu
Gly
Ser
Ala
130
Val

Thr

Leu

Glu
Arg
Tyr
35

Ser
Gly
Ala
Gly
Val
115
Thr
Ala
Thr

Ser

Asp
Tyr
100
Ala
Ala
Ala
Val
Ser
180
Tyxr

Ala

Leu
Ile
20

Gln
Asp
Asn
Asp
Gly
100
Thr
Leu
Trp

Pro

Leu
180

Glu
85

Val
Ala
Asn
Val
Glu
165
Ser

Ser

Pro

Thr
Ser
Gln
Axrg
Thr
Tyxr
85

Thr
Leu
Val
Lys
Ser

165
Thr

70
Ala

Phe
Pro
Lys
Thr
150
Thr
Tyr
Cys

Thr

Gln
Cys
Lys
Pro
Ala
70

Tyxr
Lys
Phe
Cys
Ala
150
Lys

Pro

Asp
Gly
Ser
Ala
135
Val
Thr
Leu
Gln

Glu
215

Pro
Ser
Pro
Ser
55

Thr
Cys
Leu
Pro
Leu
135
Asp
Gln

Glu

Tyr
Gly
Val
120
Thr
Ala
Thr
Ser
Val

200
Ala

Pro

Gly
40

Gly
Leu
Gln
Thr
Pro
120
Ile
Ser

Ser

Gln

Tyxr
Gly
105
Thr
Leu
Trp
Pro
Leu

185
Thy

Serxr
Asp
25

Gln
Ile
Thr
Ser
Val
105
Ser
Ser
Ser

Asn

Trp
185

Cys
90

Thr
Leu
Val
Lys
Ser
170
Thr

His

Val
10

Ala
Ala
Pro
Ile
Tyxr
90

Leu
Ser
Asp
Pro
Asn

170
Lys

75
Gln

Lys
Phe
Cys
Ala
155
Lys

Pro

Glu

Ser
Leu
Pro
Glu
Ser
75

Asp
Gly
Glu
Phe
Val
155
Lys

Ser
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Ser
Leu
Pro
Leu
140
Asp
Gln

Glu

Gly

Val
Gly
Val
Arg
Gly
Arg
Gln
Glu
Tyr
140
Lys
Tyr

His

Arg
Thr
Pro
125
Ile
Ser
Ser

Gln

Ser
205

Ala
Asp
Leu
45

Phe
Thr
Ser
Pro
Leu
125
Pro
Ala
Ala

Arg

Asp
Val
110
Ser
Ser
Ser
Asn
Trp

190
Thr

Pro
Lys
30

Val
Sexr
Gln
Met
Lys
110
Gln
Gly
Gly
Ala

Ser
190

Leu
95

Leu
Ser
Asp
Pro
Asn
175
Lys

Val

Gly
15

Tyr
Ile
Gly
Ala
Trp
95

Ala
Ala
Ala
Val
Ser

175
Tyr

PCT/US02/12801

80
Tyr

Gly
Glu
Phe
Val
160
Lys
Serxr

Glu

Gln
Ala
Tyr
Ser .
Glu
80
Val
Ala
Asn
Val
Glu
160

Ser

Ser
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Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro
195 200 205
Thr Glu Ala
210

<210> 133
<211> 215
<212> PRT
<213> Homo sapiens

<400> 133
Asp Ile Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15
Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr
20 25 30
Asn Tyr Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45
Met Ile Tyr Asp Val Ser Asn Arg Pro Ser Gly Val Ser Asn Arg Phe
50 55 60
Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80
Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Trp Asp Val Gln
85 90 95
Thr Asp Lys Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln
100 105 110
Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu.
115 120 125
Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr
130 135 140 '
Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys
145 150 155 160
Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr
165 170 175
Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His
180 185 190
Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys
195 200 205
Thr Val Ala Pro Thr Glu Ala
210 215

<210> 134
<211> 212
<212> PRT
<213> Homo sapiens

v

<400> 134
Asp Ile Glu Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15
Thr Ala Arg Ile Ser Cys Ser Gly Asp Ala Leu Gly Asp Lys Tyr Ala
20 25 30
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Sex
Asp
Asn
65

Asp
Val
Ala
Asn
Val
145
Glu
Ser

Ser

Pro

<210>
<211>
<212>
<213>

<400>

Asp
1
Ser
Asn
Met
Ser
65
Gln
Pro
Pro

Leu

Pro

WO 02/086085

Trp
Asp
50

Ser
Glu
Phe
Pro
Lys
130
Thr
Thr
Tyr
Cys

Thr
210

Ile
Ile
Tyr
Ile
50

Gly
Ala
Glu
Lys
Gln

130
Gly

Tyr
35

Ser
Gly
Ala
Gly
Ser
115
Ala
Val
Thr
Leu
Gln

195
Glu

135
215
PRT
Homo sapiens

135

Ala
Thr
Val
35

Tyr
Ser
Glu
Arg
Ala
115
Ala

Ala

Gln
Asp
Asn
Asp
Gly
100
Val
Thr
Ala
Thr
Ser
180
Val

Ala

Leu
Ile
20

Ser
Asp
Lys
Asp
Val
100
Ala

Asn

Val

Gln
Arg
Thr
Tyr
Gly
Thr
Leu
Trp
Pro
165

Leu

Thr

Thr
Ser
Trp
Val
Ser
Glu
85

Phe
Pro
Lys

Thr

Lys
Pro
Ala
70

Tyr
Thr
Leu
Val
Lys
150
Ser

Thr

His

Gln
Cys
Tyr
Ser
Gly
70

Ala
Gly
Ser

Ala

Val

Pro
Ser
55

Thr
Cys
Lys
Phe
Cys
135
Ala
Lys

Pro

Glu

Pro
Thr
Gln
Asn
55

Asn
Asp
Gly
Val
Thr

135
Ala

Gly
40

Gly
Leu
Gln
Leu
Pro
120
Leu
Asp
Gln
Glu

Gly
200

Ala
Gly
Gln
40

Arg
Thr
Tyxr
Gly
Thr
120

Leu

Trp

Gln
Ile
Thr
Ser
Thr
105
Pro
Ile
Ser
Ser
Gln

185
Ser

Ser
Thr
25

His
Pro
Ala
Tyr
Thr
105
Leu

Val

Lys

Ala
Pro
Ile
Trp
90

Val
Ser
Ser
Ser
Asn
170
Trp

Thr

Val
10

Ser
Pro
Ser
Ser
Cys
90

Lys
Phe
Cys

Ala

Pro
Glu
Ser
75

Asp
Leu
Ser
Asp
Pro
155
Asn

Lys

Val

Ser
Ser
Gly
Gly
Leu
75

Gln
Leu
Pro

Leu

Asp
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Val
Arg
Gly
Pro
Gly
Glu
Phe
140
Val
Lys
Ser

Glu

Gly
Asp
Lys
Val
60

Thr
Ser
Thr
Pro
Ile

140.
Serxr

Leu
45

Phe
Thr
Ser
Gln
Glu
125
Tyr
Lys
Tyr
His

Lys
205

Ser
Val
Ala
45

Ser
Ile
Tyr
Val
Ser
125

Ser

Ser

Val
Ser
Gln
His
Pro
110
Leu
Pro
Ala
Ala
Arg

190
Thr

Pro
Gly
30

Pro
Asn
Ser
Asp
Leu
110
Ser

Asp

Pro

Ile
Gly
Ala
Tyr
95

Lys
Gln
Gly
Gly
Ala
175

Ser

Val

Gly
15

Gly
Lys
Arg
Gly
Ile
95

Gly
Glu
Phe

Val

PCT/US02/12801

Tyr
Ser
Glu
80

Tyr
Ala
Ala
Ala
Val
160
Ser

Tyr

Ala

Gln
Tyx
Leu
Phe
Leu
80

Met
Gln
Glu
Tyxr

Lys



145
Ala

Ala
Arg

Thr

<210>
<211>
<212>
<213>

<400>

Asp
1
Ser
Asn
Met
Ser
65
Gln
Leu
Pro
Leu
Pro
145
Ala
Ala
Arg

Thr

WO 02/086085

Gly
Ala
Ser

Val
210

Ile
Ile
Tyr
Ile
50

Gly
Ala
Met
Lys
Gln
130
Gly
Gly
Ala

Ser

Val
210

Val
Ser
Tyr

195
Ala

136
215
PRT
Homo sapiens

136

Ala
Thr
Val
35

Tyr
Ser
Glu
His
Ala
115
Ala
Ala
Val
Ser
Tyr

195
Ala

<210> 137
<211> 215
<212> PRT
<213> Homo sapiens

Glu
Ser
180

Ser

Pro

Leu
Ile
20

Ser
Asp
Lys
Asp
Val
100
Ala
Asn
Val
Glu
Ser
180

Ser

Pro

Thr
165
Tyr
Cys

Thr

Thr
Ser
Trp
Val
Ser
Glu
85

Phe
Pro
Lys
Thr
Thr
165
Tyr
Cys

Thr

150
Thr

Leu
Gln

Glu

Gln
Cys
Tyr
Ser
Gly
70

Ala
Gly
Sex
Ala
Val
150
Thr
Leu

Gln

Glu

Thr
Ser
Val

Ala
215

Pro
Thx
Gln
Asn
55

Asn
Asp
Gly
Val
Thr
135
Ala
Thr
Ser

Val

Ala
215

Pro
Leu

Thr
200

Ala
Gly
Gln
40

Arg
Thr
Tyr
Gly
Thr
120
Leu
Txp
Pro

Leu

Thr
200

Ser
Thr

185
His

Ser
Thr
25

His
Pro
Ala
Tyxr
Thr
105
Leu
val
Lys
Ser
Thr

185
His

Lys
170
Pro

Glu

Val
10

Ser
Pro
Ser
Ser
Cys
90

Lys
Phe
Cys
Ala
Lys
170

Pro

Glu

155
Gln

Glu

Gly

Ser
Ser
Gly
Gly
Leu
75

Gln
Leu
Pro
Leu
Asp
155
Gln

Glu

Gly
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Ser Asn

Gin

Ser

Gly
Asp
Lys
Val
60

Thr
Ser
Thr
Pro
Ile
140
Ser
Ser

Gln

Ser

Trp

Thr
205

Ser
Val
Ala
45

Ser
Ile
Met
Val
Sexr
125
Sexr
Ser
Asn

Trp

Thx
205

Asn
Lys

190
Val

Pro
Gly
30

Pro
Asn
Ser
Asp
Leu
110
Ser
Asp
Pro
Asn
Lys

190
Val

Lys
175
Ser

Glu

Gly
15

Gly
Lys
Arg
Gly
Phe
95

Gly
Glu
Phe
Val
Lys
175

Ser

Glu
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160
Tyr

His

Lys

Gln

Leu
Phe
Leu
80

Arg
Gln
Glu
Tyxr
Lys
160
Tyr
His

Lys
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<400> 137
Ile Ala

Asp
1
Ser
Asn
Met
Ser
65
Gln
His
Pro
Leu
Pro
145
Ala
Ala
Arg

Thr

<210>
<211>
<212>
<213>

<400>

Ile
Tyr
Ile
50

Gly
Ala
Pro
Lys
Gln
130
Gly
Gly
Ala

Ser

Val
210

Thr
Val
35

Tyr
Ser
Glu
Tyr
Ala
115
Ala
Ala
Val
Ser
Tyr

195
Ala

138
213
PRT
Homo sapiens

138

Asp Ile Ala

1
Ser

Asn
Met
Ser
65

Gln

Met

Ile
Tyr
Ile

50
Gly

Ala

Val

Thr
Val
35

Tyr
Ser

Glu

Phe

Leu
Ile
20

Ser
Asp
Lys
Asp
Val
100
Ala
Asn
Val
Glu
Ser
180

Ser

Pro

Leu
Ile
20

Ser
Asp
Lys

Asp

Gly
100

Thr
Ser
Trp
Val
Ser
Glu

85
Phe

Pro

Lys
Thr
Thr
165
Tyr
Cys

Thr

Thr
Ser
Trp
Val
Ser
Glu

85
Gly

Gln
Cys
Tyr
Ser
Gly
70

Ala
Gly
Ser
Ala
Val
150
Thr
Leu

Gln

Glu

Gln

Cys

Ser
Gly
70

Ala

Gly

Pro
Thr
Gln
Asn
55

Asn
Asp
Gly
Val
Thr
135
Ala
Thr
Ser

Val

Ala
215

Pro
Thr
Gln
Asn
55

Asn

Asp

Thr

Ala
Gly
Gln
40

Arg
Thr
Tyxr
Gly
Thr
120
Leu
Trp
Pro

Leu

Thr
200

Ala
Gly
Gln
40

Arg
Thr

Tyr

Lys

Ser
Thr
25

His
Pro
Ala
Tyr
Thr
105
Leu
Val
Lys
Ser
Thr

185
His

Ser
Thr
25

His
Pro
Ala

Tyr

Leu
105

Val
10

Ser
Pro
Ser
Ser
Cys
90

Lys
Phe
Cys
Ala
Lys
170

Pro

Glu

Val
10

Ser
Pro
Ser
Ser
Cys

90
Thr

Ser
Ser

Gly

‘Gly

Leu
75

Gln
Leu
Pro
Leu
Asp
155
Gln
Glu

Gly

Ser
Ser
Gly
Gly
Leu
75

Gln

Val
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Gly

Asp

Val
60

Thr
Ser
Thr
Pro
Ile
140
Ser
Ser

Gln

Sexr

Gly
Asp
Lys
Val
60

Thr

Ser

Leu

Ser
Val
Ala
45

Ser
Ile
Phe
Val
Ser
125
Ser
Ser
Asn

Trp

Thr
205

Ser
Val
Ala
45

Ser
Ile
Asp

Gly

Pro
Gly
30

Pro
Asn
Ser
Asp
Leu
110
Ser
Asp
Pro
Asn
Lys

190
Val

Pro
Gly
30

Pro
Asn
Ser

Phe

Gln
110

Gly
Gly
Lys
Arg
Gly
Met
95

Gly
Glu
Phe
Val
Lys
175

Ser

Glu

Gly
15

Gly
Lys
Arg
Gly
Pro

95
Pro

PCT/US02/12801

Gln
Tyr
Leu
Phe
Leu
80

Ile
Gln
Glu
Tyr
Lys
160
Tyr
His

Lys

Gln

Leu
Phe
Leu
80

Val

Lys



Ala
Ala
Ala
145
Val
Ser

Tyr

Ala

- <210>
<211>
<212>
<213>

<400>

WO 02/086085

Ala
Asn
130
Val
G'l u
Ser

Ser

Pro
210

Pro
115
Lys
Thr
Thr
Tyr
Cys

195
Thr

139
213
PRT
Homo sapiens

139

Asp Ile Ala

1
Ser

Asn
Met
Ser
65

Gln
Leu
Ala
Ala
Ala
145
Val
Ser

Tyr

Ala

Ser
Ala
Val
Thr
Leu
180
Gln

Glu

Leu

Ile Thr Ile

Tyr
Ile
50

Gly
Ala
Val
Ala
Asn
130
Val
Glu
Ser

Ser

Pro
210

Val
35

Tyr
Serxr
Glu
Phe
Pro
115
Lys
Thr
Thr
Tyr
Cys

195
Thr

290
Ser

Asp
Lys
Asp
Gly
100
Ser
Ala
Val
Thr
Leu
180
Gln

Glu

Val
Thr
Ala
Thr
165
Ser

Val

Ala

Thr
Ser
Trp
Val
Ser
Glu
85

Gly
Val
Thr
Ala
Thr
165
Ser

Val

Ala

Thr
Leu
Trp
150
Pro

Leu

Thr

Gln
Cys
Tyr
Ser
Gly
70

Ala
Gly
Thr
Leu
Trp
150
Pro

Leu

Thr

Leu
Val
135
Lys
Ser

Thr

His

Pro
Thr
Gln
Asn
55

Asn
Asp
Thr
Leu
Val
135
Lys
Ser

Thr

His

Phe
120
Cys
Ala
Lys

Pro

Glu
200

Ala
Gly
Gln
40

Arg
Thr
Tyr
Lys
Phe
120
Cys
Ala
Lys

Pro

Glu
200

Pro
Leu
Asp
Gln
Glu

185
Gly

Ser
Thr
25

His
Pro
Ala
Tyr
Leu
105
Pro
Leu
Asp
Gln
Glu

185
Gly

Pro
Ile
Serxr
Ser
170
Gln

Ser

Val
10

Ser
Pro
Ser
Ser
Cys
90

Thr
Pro
Ile
Ser
Ser
170
Gln

Ser

Ser
Ser
Ser
155
Asn

Trp

Thr

Ser
Ser
Gly
Gly
Leu
75

Gln
Val
Ser
Ser
Ser
155
Asn

Trp

Thr
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Ser
Asp
140
Pro
Asn

Lys

Val

Gly
Bsp
Lys
Val
60

Thr
Ser
Leu
Ser
Asp
140
Pro

Asn

Lys

Val'

Glu
125
Phe
Val
Lys

Ser

Glu
205

Ser
Val
Ala
45

Sexr
Ile
Asp
Gly
Glu
125
Phe
Val
Lys
Ser

Glu
205

Glu
Tyr
Lys
Tyr
His

190
Lys

Pro
Gly
Pro
Asn
Ser
Asn
Gln
110
Glu
Tyr
Lys
Tyr
His

190
Lys

Leu
Pro
Ala
Ala
175
Arg

Thxr

Gly
15

Gly
Lys
Arg
Gly
Pro
95

Pro
Leu
Pro
Ala
Ala
175
Arg

Thr

PCT/US02/12801

Gln
Gly
Gly
160
Ala

Ser

Val

Gln
Tyxr
Leu
Phe
Leu
80

Tyr
Lys
Gln
Gly
Gly
160
Ala

Ser

Val



<210>
<211>
<212>
<213>

<400>

WO 02/086085

140
217
PRT
Homo sapiens

140

Gln Val Gln

1

Ser Leu Arg

Ala
Ser
Lys
65

Leu
Ala
Ser
Lys
Tyr
145
Ser
Ser

Thr

Lys

<210>
<211>
<212>
<213>

<400>

Met
Ala
50

Gly
Gln
Arg
Ala
Ser
130
Phe
Gly
Leu

Tyr

Lys
210

Ser
35

Ile
Arg
Met
Phe
Ser
115
Thr
Pro
Val
Ser
Ile

195
Val

141
217
PRT
Homo sapiens

141

Gln Val Gln

1

Ser Leu Arg

Ala

Met

Ser
35

Ser Ala Ile

Lys

50
Gly

Arg

Leu
Leu
20

Trp
Ser
Phe
Asn
Met
160
Thr
Ser
Glu
His
Ser
180
Cys

Glu

Leu
Leu
20

Trp

Sexr

Phe

Val
5
Ser
Val
Gly
Thr
Ser
85
Asp

Lys

Pro
Thr
165
Val

Asn

Pro

Val
5
Ser
Val
Gly

Thr

Glu
Cys
Arg
Ser
Ile
70

Leu
Ile
Gly
Gly
Val
150
Phe
Val

Val

Lys

Glu
Cys
Arg
Ser

Ile

Ser
Ala
Gln
Gly
Ser
Arg
Trp
Pro
Thr
135
Thr
Pro
Thr

Asn

Ser
215

Ser
Ala
Gln
Gly

55
Ser

Gly
Ala
Ala
40

Gly
Arg
Ala
Gly
Ser
120
Ala
Val
Ala
Val
His

200
Glu

Gly
Ala
Ala
40

Gly

Arg

Gly
Ser
25

Pro
Ser
Asp
Glu
Gln
105
Val
Ala
Ser
Val
Pro
185
Lys

Phe

Gly
Ser
25

Pro

Ser

Asp

Gly
Gly
Gly
Thr
Asn
Asp
Gly
Phe
Leu
Trp
Leu
170

Ser

Pro

Gly
10

Gly
Gly
Thr

Asn

Leu
Phe
Lys
Tyr
Ser
75

Thr
Thx
Pro
Gly
Asn
155
Gln

Ser

Ser

Leu
Phe
Lys
Tyr

Ser
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Val
Thr
Gly
Tyr
60

Lys
Ala
Leu
Leu
Cys
140
Ser
Ser

Ser

Asn

Val
Thr
Gly
Tyr

60
Lys

Gln
Phe
Leu
415

Ala
Asn
Val
Val
Ala
125
Leu
Gly
Ser

Leu

Thr
205

Gln
Phe
Leu
45

Ala

Asn

Pro
Ser
30

Glu
Asp
Thr
Tyr
Thr
110
Pro
Val
Ala
Gly
Gly

190
Lys

Pro
Ser
30

Glu
Asp

Thr

Gly
15

Ser
Trp
Ser
Leu
Tyxr
95

Val
Ser
Lys
Leu
Leu
175
Thr

Val

Gly
15

Ser
Trp

Ser

Leu

PCT/US02/12801

Gly
Tyr
Val
Val
Tyr
80

Cys
Ser
Ser
Asp
Thr
160
Tyr

Gln

Asp

Gly
Tyr
Val
Val

Tyr



65
Leu

Ala
Serxr
Lys
Tyr
145
Ser
Ser

Thr

Lys

WO 02/086085

Gln
Arg
Ala
Ser
130
Phe
Gly
Leu
Tyr

Lys
210

Met
Gly
Ser
115
Thx
Pro
Val
Ser
Ile

195
Val

<210> 142
<211> 217
<212> PRT
<213> Homo sapiens

<400> 142

Gln
1
Ser
Ala
Ser
Lys

65

Leu
Ala
Ser
Lys
Tyr
145

Ser

Ser

Val
Leu
Met
Ala
50

Gly
Gln
Arg
Ala
Ser
130
Phe
Gly

Leu

Gln
Arg

Ser
35

Ile

Arg
Met
Phe
Ser
115
Thr
Pro

Val

Ser

Asn
Phe
100
Thr
Sex
Glu
His
Ser
180
Cys

Glu

Leu
Leu
20

Trp
Ser
Phe
Asn
Leu
100
Thr
Ser
Glu
His

Ser
180

Ser
85

Asp
Lys
Gly
Pro
Thr
165
Val

Asn

Pro

Val
Ser
Val
Gly
Thr
Ser
85

Asp
Lys
Gly
Pro
Thr

165
Val

70

Leu
Tyx
Gly
Gly
Val
150
Phe
Val

Val

Lys

Glu
Cys
Arg
Ser
Ile
70

Leu
Ile
Gly
Gly
Val
150

Phe

Val

Arg
Trp
Pro
Thr
135
Thr
Pro
Thr

Asn

Ser
215

Ser
Ala
Gln
Gly
55

Ser
Arg
Trp
Pro
Thr
135
Thr

Pro

Thr

Ala
Gly
Sexr
120
Ala
val
Ala
val
His

200
Glu

Gly
Ala
Ala
40

Gly
Arg
Ala
Gly
Ser
120
Ala
Val
Ala

val

Glu
Gln
105
Val
Ala
Ser
Val
Pro
185
Lys

Phe

Gly
Ser
25

Pro
Ser
Asp
Glu
Gln
105
Val
Ala
Ser

Val

Pro
185

Asp
90

Gly
Phe
Leu
Trp
Leu
170

Ser

Pro

Gly
10

Gly
Gly
Thr
Asn
Asp
90

Gly
Phe
Leu
Trp
Leu

170
Ser

75
Thr

Thr
Pro
Gly
Asn
155
Gln

Ser

Ser

Leu
Phe
Lys
Tyr
Ser
75

Thr
Thr
Pro
Gly
Asn
155
Gln

Ser
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Ala
Leu
Leu
Cys
140
Ser
Ser

Ser

Asn

Val
Thr
Gly
Tyxr
60

Lys
Ala
Leu
Leu
Cys
140
Ser

Ser

Ser

Val
Val
Ala
125
Leu
Gly
Ser

Leu

Thr
205

Gln
Phe
Leu
45

Ala
Asn
Val
Val
Ala
125
Leu
Gly

Ser

Leu

Tyr
Thr
110
Pro
Val
Ala
Gly
Gly

190
Lys

Pro
Ser
30

Glu
Asp
Thr
Tyr
Thr
110
Pro
Val
Ala
Gly

Gly
190

Tyr
95

vVal
Ser
Lys
Leu
Leu
175
Thr

Val

Gly
15

Ser
Trp
Ser
Leu
Tyr
95

Val
Ser
Lys
Leu
Leu

175
Thr

PCT/US02/12801

80
Cys

Ser
Ser
Asp
Thr
160
Tyr

Gln

Gly
Tyr
Val
Val
Tyxr
80

Cys
Ser
Ser
Asp
Thx
160

Tyr

Gln
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Thr Tyr Ile Cys Asn Val Asn

195

Lys Lys Val Glu Pro Lys Ser

<210>
<211>
<212>
<213>

<400>

Gln
1
Ser
Ala
Ser
Lys
65
Leu
Ala
Val
Ala
Leu
145
Gly
Ser

Leu

Thr

<210>
<211>
<212>
<213>

<400>

210

Val
Leu
Met
Ala
50

Gly
Gln
Arg
Thr
Pro
130
Val
Ala
Gly
Gly

Lys
210

143
221
PRT
Homo sapiens

143

Gln
Arg
Sexr
35

Ile
Arg
Met
Thr
Val
115
Ser
Lys
Leu
Leu
Thr

195
Val

144
218
PRT
Homo sapiens

144

Leu
Leu
20

Trp
Ser
Phe
Asn
Phe
100
Ser
Sexr
Asp
Thr
Tyr
180
Gln

Asp

Val
5
Ser
Val
Gly
Thr
Ser
85
Pro
Ser
Lys
Tyr
Sexr
165
Ser

Thx

Lys

Glu
Cys
Arg
Ser
Ile
70

Leu
Ile
Ala
Ser
Phe
150
Gly
Leu
Tyr

Lys

215

Ser
Ala
Gln
Gly
55

Ser
Arg
Asp
Ser
Thr
135
Pro
Val
Ser

Ile

Val
215

Gln Val Gln Leu Val Glu Ser

1

5

Ser Leu Arg Leu Ser Cys Ala

20

PCT/US02/12801

His Lys Pro Ser Asn Thr Lys Val Asp

200
Glu

Gly
Ala
Ala
40

Gly
Arg
Ala
Ala
Thr
120
Ser
Glu
His
Ser
Cys

200
Glu

Phe

Gly
Ser
25

Pro
Ser
Asp
Glu
Asp
105
Lys
Gly
Pro
Thr
Val
185

Asn

Pro

Gly Leu
10
Gly Phe

Gly Lys
Thr Tyr
Asn Ser
75
Asp Thr
90
Ser Trp
Gly Pro
Gly Thr
Val Thr
155
Phe Pro
170
Val Thr
Val Asn

Lys Ser

Val
Thr
Gly
Tyr
60

Ala
Gly
Ser
Ala
140
Val
Ala
Val
His

Glu
220

Gly Gly Gly Leu Val

10

Ala Ser Gly Phe Thr

25
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205

Gln
Phe
Leu
45

Ala
Asn
Val
Gln
Val
125
Ala
Ser
Val
Pro
Lys

205
Phe

Pro
Ser
30

Glu
Asp
Thr
Tyr
Gly
110
Phe
Leu
Trp
Leu
Ser

190
Pro

Gly
15

Ser
Trp
Ser
Leu
Tyr
95

Thr
Pro
Gly
Asn
Gln
175

Ser

Ser

Gly
Tyr
Val
vVal
Tyr
80

Cys
Leu
Leu
Cys
Ser
160
Ser

Ser

Asn

Gln Pro Gly Gly

15

Phe Ser Ser Tyrx

30



Ala
Ser
Lys
65

Leu
Ala
Ser
Ser
Asp
145
Thr
Tyxr
Gln

Asp
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Met
Ala
50

Gly
Gln
Arg
Ser
Lys
130
Tyr
Ser
Ser

Thr

Lys
210

Ser
35

Ile
Arg
Met
Gly
Ala
115
Ser
Phe
Gly
Leu
Tyr

195
Lys

<210> 145
<211> 222
<212> PRT
<213> Homo sapiens

<400> 145
Gln Val Gln

1
Ser

Ala
Ser
Lys
65

Leu
Ala
Leu

Leu

Cys

Leu
Met
Ala
50

Gly
Gln
Arg
Val
Ala

130
Leu

Arg
Ser
35

Ile
Arg
Met
Tyr
Thr
115

Pro

Val

Trp
Ser
Phe
Asn
His
100
Ser
Thr
Pro
Val
Ser
180
Ile

Val

Leu
Leu
20

Trp
Ser
Phe
Asn
Trp
100
Val

Ser

Lys

Val
Gly
Thr
Ser
85

Val
Thr
Ser
Glu
His

165
Ser

Glu

Val
5
Ser
Val
Gly
Thr
Ser

85
Arg
Ser

Ser

Asp

Ser
Ile

70
Leu

Lys
Gly
Pro
150
Thr
Val

Asn

Pro

Glu
Cys
Arg
Ser
Ile
70

Leu
Gly
Ser
Lys

Tyr

Gln
Gly
55

Ser
Arg
Tyr
Gly
Gly
135
Val
Phe
Val
Val

Lys
215

Ser
Ala
Gln
Gly
55

Ser
Arg
Leu
Ala
Ser

135
Phe

Ala
40

Gly
Arg
Ala
Trp
Pro
120
Thr
Thr
Pro
Thr
Asn

200
Ser

Gly
Ala
Ala
40

Gly
Arg
Ala
Ser
Ser
120
Thr

Pro

Pro
Ser
Asp
Glu
Gly
105
Ser
Ala
Val
Ala
Val
185
His

Glu

Gly
Ser
25

Pro
Ser
Asp
Glu
Phe
105
Thr

Ser

Glu

Gly
Thr
Asn
Asp
90

Gln
Val
Ala
Ser
Val
170
Pro

Lys

Phe

Gly
10

Gly
Gly
Thr
Asn
Asp
90

Asp
Lys
Gly

Pro

Lys
Tyxr
Ser
75

Thr
Gly
Phe
Leu
Trp
155
Leu

Ser

Pro

Leu
Phe
Lys
Tyr
Ser
75

Thx
Ile
Gly
Gly

Val
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Gly
Tyr
60

Lys
Ala
Thr
Pro
Gly
140
Asn
Gln

Ser

Ser

Val
Thr
Gly
Tyr
60

Lys
Ala
Trp
Pro
Thr

140
Thr

Leu
45

Ala
Asn
Val
Leu
Leu
125
Cys
Ser
Ser

Ser

Asn
205

Gln
Phe
Leu
45

Ala
Asn
Val
Gly
Ser
125
Ala

Val

Glu
Asp
Thr
Tyxr
Val
110
Ala
Leu
Gly
Ser
Leu

190
Thr

Pro
Ser
30

Glu
Asp
Thr
Tyx
Gln
110
Val
Ala

Ser

Trp
Ser
Leu
Tyr
95

Thr
Pro
Val
Ala
Gly
175
Gly

Lys

Gly
15

Ser
Trp
Ser
Leu
Tyr
95

Gly
Phe

Leu

Trp

PCT/US02/12801

Val
Val
Tyr
80

Cys
Val
Ser
Lys
Leu
160
Leu

Thr

Val

Gly
Tyxr
Val
Val
Tyr
80

Cys
Thr
Pro
Gly

Asn



145
Ser

Ser

Ser

Asn

WO 02/086085

Gly Ala Leu Thr

Ser

Leu

165

Gly Leu Tyr

Gly
195

180
Thr

Thr Lys Val

210

<210> 146
<211> 217
<212> PRT
<213> Homo sapiens

<400> 146

Gln
1
Ser
Ala
Ser
Lys
65
Leu
Ala
Ser
Lys
Tyr
145
Ser
Ser

Thr

Lys

Val
Leu
Met
Ala
50

Gly
Gln
Arg
Ala
Ser
130
Phe
Gly
Leu
Tyr

Lys
210

Gln
Arg
Ser
35

Ile
Arg
Met
Phe
Ser
115
Thr
Pro
Val
Ser
Ile

195
Val

<210> 147
<211> 225
<212> PRT
<213> Homo sapiens

Leu
Leu
20

Trp
Ser
Phe
Asn
Phe
100
Thr
Ser
Glu
His
Ser
180
Cys

Glu

Gln

Asp

Val
5
Ser
Val
Gly
Thr
Ser
85
Asp
Lys
Gly
Pro
Thr
165
Val

Asn

Pro

150
Ser

Ser
Thr

Lys

Glu
Cys
Arg
Ser
Ile
70

Leu
Tyr
Gly
Gly
Val
150
Phe
val

Val

Lys

Gly
Leu
Tyr

Lys
215

Ser
Ala
Gln
Gly
Ser
Arg
Trp
Pro
Thr
135
Thr
Pro
Thr

Asn

Ser
215

Val
Serx
Ile

200
Val

Gly
Ala
Ala
40

Gly
Arg
Ala
Gly
Ser
120
Ala
Val
Ala
Val
His

200
Glu

His
Ser
185
Cys

Glu

Gly
Ser
25

Pro
Ser
Asp
Glu
Gln
105
Val
Ala
Ser
Val
Pro
185
Lys

Phe

Thr
170
Val
Asn

Pro

Gly
Gly
Gly
Thr
Asn

Asp
90

Gly

Phe
Leu
Trp
Leu
170

Ser

Pro

155
Phe

Val
Val

Lys

Leu
Phe
Lys
Tyr
Ser
75

Thr
Thr
Pro
Gly
Asn
155
Gln
Ser

Ser

-53-

Pro
Thxr
Asn

Ser
220

Val
Thr
Gly
Tyr
60

Lys
Ala
Leu
Leu
Cys
140
Ser
Ser

Ser

Asn

Ala
Val
His

205
Glu

Gln
Phe
Leu
45

Ala
Asn
Val
Val
Ala
125
Leu
Gly
Ser

Leu

Thr
205

Val
Pro
190
Lys

Phe

Pro
Ser
30

Glu
Asp
Thr
Tyr
Thr
110
Pro
vVal
Ala
Gly
Gly

190
Lys

Leu
175
Ser

Pro

Gly
15

Ser
Trp
Ser
Leu
Tyr
95

Val
Ser
Lys
Leu
Leu
175
Thr

Val

PCT/US02/12801

160
Gln

Ser

Ser

Val
Val
Tyr
80

Ser
Ser
Asp
Thr
160
Tyx
Gln

Asp
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<400> 147

Gln
1
Ser

Ala
Gly
Gln

65
Met

Ala-

Gln
Val
Ala
145
Sexr
Val
Pro
Lys

Phe
225

<210>
<211>
<212>
<213>

<400>

Val
Val
Ile
Gly
50

Gly
Glu
Arg
Gly
Phe
130
Leu
Trp
Leu

Ser

Pro
210

Gln
Lys
Ser
35

Ile
Arg
Leu
Gly
Thr
115
Pro
Gly
Asn
Gln
Ser

195
Ser

148
224
PRT
Homo sapiens

148

Gln Val Gln

1
Sexr

Ala
Ser
Lys

65
Leu

Leu
Met
Ala
50

Gly

Gln

Arg
Ser
35

Ile
Arg

Met

Leu
Val
20

Trp
Ile
Val
Ser
Leu
100
Leu
Leu
Cys
Ser
Serxr
180

Ser

Asn

Leu
Leu
20

Trp
Ser

Phe

Asn

Val
Ser
Val
Pro
Thr
Ser
85

Tyr
Val
Ala
Leu
Gly
165
Ser

Leu

Thr

Val
5
Ser
Val
Gly
Thr

Ser
85

Gln

Cys

Ile
Ile
70

Leu
Trp
Thr
Pro
Val
150
Ala
Gly
Gly

Lys

Glu
Cys
Arg
Ser
Ile

70
Leu

Ser
Lys
Gln
Phe
55

Thr
Arg
Ala
Val
Ser
135
Lys
Leu
Leu

Thr

Val
215

Ser
Ala
Gln
Gly
Ser

Arg

Gly
Ala
Ala
40

Gly
Ala
Ser
Val
Ser
120
Ser
Asp
Thr
Tyr
Gln

200
Asp

Ala
Ala
40

Gly
Arg

Ala

Ala
Ser
25

Pro
Thr
Asp
Glu
Tyr
105
Sexr
Lys
Tyr
Ser
Ser
185
Thr

Lys

Gly
Ser
25

Pro
Ser

Asp

Glu

Glu
10

Gly
Gly
Ala
Glu
Asp
Pro
Ala
Ser
Phe
Gly
170
Leu

Tyr

Lys

Gly
10

Gly
Gly
Thr

Asn

Asp
90

Val
Gly
Gln
Asn
Ser
75

Thr
Tyr
Ser
Thr
Pro
155
Val
Ser

Ile

Val

Leu
Phe
Lys
Tyr
Ser

75
Thr

-54-

Lys
Thr
Gly
Tyr
60

Thr
Ala
Phe
Thr
Ser
140
Glu
His
Ser
Cys

Glu
220

Val
Thr
Gly
Tyr
60

Lys

Ala

Lys
Phe
Leu
45

Ala
Ser
Val
Asp
Lys
125
Gly
Pro
Thr
Val
Asn

205
Pro

Gln
Phe
Leu
45

Ala

Asn

Val

Pro
Ser
30

Glu
Gln
Thr
Tyr
Phe
110
Gly
Gly
Val
Phe
Val
190
Val

Lys

Pro
Ser
30

Glu
Asp
Thr

Tyr

Gly
Ser
Trp
Lys
Ala
Tyr
95

Trp
Pro
Thr
Thr
Pro
175
Thr

Asn

Ser

Gly
Ser
Trp
Ser
Leu

Tyr
95

PCT/US02/12801

Ser
Tyr
Met
Phe
Tyr
80

Cys
Gly
Ser
Ala
Val
160
Ala
Val
His

Glu

Gly

Val
Val
Tyr

80
Cys



Ala
Gly
Phe
Leu
145
Trp
Leu

Ser

Pro

<210>
<211>
<212>
<213>

<400>

WO 02/086085

Arg
Thxr
Pro
130
Gly
Asn
Gln

Ser

Ser
210

Leu
Leu
115
Leu
Cys
Ser
Ser
Ser

195
Asn

149
220
PRT
Homo sapiens

149

Asp
100
Val
Ala
Leu
Gly
Ser
180

Leu

Thr

Gln Val Gln Leu

1

Ser Val Lys

Ala
Gly
Gln
65

Met
Ala
Thr
Pro
Val
145
Ala
Gly
Gly

Lys

Ile

Gly

50

Gly

Glu
Arg
Val
Ser
130
Lys
Leu
Leu

Thr

Val

Ser
35

Ile
Arg
Leu
Thr
Ser
115
Ser
Asp
Thr
Tyr
Gln

195
Asp

Val
20

Trp
Ile
Val
Serxr
Tyx
100
Ser
Lys
Tyr
Ser
Sexr
180
Thr

Lys

Thr
Thr
Pro
Val
Ala
165
Gly
Gly

Lys

Val
5
Ser
Val
Pro
Thr
Ser

85

Tyr
Ala
Ser
Phe
Gly
165
Leu

Tyxr

Lys

Tyr
Val
Ser
Lys
150
Leu
Leu

Thr

Val

Gln
Cys
Arg
Ile
Ile
70

Leu
Tyr
Ser
Thr
Pro
150
Val
Ser

Ile

Val

Tyr
Ser
Ser
135
Asp
Thr
Tyr

Gln

Asp
215

Ser
Lys
Gln
Phe
55

Thr
Arg
Phe
Thr
Ser
135
Glu
His
Ser
Cys

Glu

Pro
Ser
120
Lys
Tyr
Ser
Ser
Thr

200
Lys

Gly
Ala
Ala
40

Gly
Ala
Ser
Asp
Lys
120
Gly
Pro
Thr
Val
Asn

200
Pro

Asp
105
Ala
Ser
Phe
Gly
Leu
185
Tyr

Lys

Ala
Ser
25

Pro
Thr
Asp
Glu
Ser
105
Gly
Gly
Val
Phe
Val
185
Val

Lys

Leu
Ser
Thr
Pro
Val
170
Ser

Ile

Val

Glu
10

Gly
Gly
Ala
Glu
Asp
90

Trp
Pro
Thr
Thr
Pro
170
Thr

Asn

Ser

Phe
Thx
Ser
Glu
155
His
Ser
Cys

Glu

Val
Gly
Gln
Asn
Ser
75

Thr
Gly
Ser
Ala
Val
155
Ala
Val
His

Glu
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Asp
Lys
Gly
140
Pro
Thr
Val

Asn

Pro
220

Lys
Thr
Gly
Tyr
60

Thr
Ala
Gln
Val
Ala
140
Ser
Val
Pro

Lys

Phe

Tyr
Gly
125
Gly
Val
Phe
Val
Val

205
Lys

Lys
Phe
Leu
45

Ala
Sexr
Val
Gly
Phe
125
Leu
Trp
Leu

Ser

Pro
205

Trp
110
Pro
Thr
Thr
Pro
Thr
190

Asn

Ser

Pro
Ser
30

Glu
Gln
Thr
Tyr
Thr
110
Pro
Gly
Asn
Gln
Ser

190
Ser

Gly
Ser
Ala
Val
Ala
175
Val
His

Glu

Gly
15

Ser
Trp
Lys
Ala
Tyx
95

Leu
Leu
Cys
Ser
Ser
175

Ser

Asn

PCT/US02/12801

Gln
Val
Ala
Ser
160
Val
Pro
Lys

Phe

Ser
Tyr
Met
Phe
Tyxr
80

Cys
Val
Ala
Leu
Gly
160
Ser

Leu

Thr



<210>
<211>
<212>
<213>

<400>

Gln
1
Serxr
Ala
Ser
Lys
65
Leu
Ala
Gly
Phe
Leu
145
Trp
Leu

Ser

Pro

WO 02/086085

210

Val
Leu
Met
Ala
50

Gly
Gln
Arg
Thr
Pro
130
Gly
Asn
Gln

Ser

Ser
210

150
224
PRT
Homo sapiens

150

Gln
Arg
Ser
35

Ile
Arg
Met
Tyxr
Leu
115
Leu
Cys
Ser
Sexr
Ser

195
Asn

<210> 151
<211> 230
<212> PRT
<213> Homo sapiens

<400> 151

Gln
1
Ser

Tyr

Gly

Val
Val
Met

Trp

Gln
Lys
His

35
Ile

Leu
Leu
20

Trp
Ser
Phe
Asn
Met
100
Val
Ala
Leu
Gly
Ser
180

Leu

Thr

Leu
Val
20

Trp

Asn

Val
5
Ser
Val
Gly
Thr
Ser
85
Ala
Thr
Pro
Val
Ala
165
Gly
Gly

Lys

Val
5
Ser
Val

Pro

Glu
Cys
Arg
Ser
Ile
70

Leu
Tyx
Val
Ser
Lys
150
Leu
Leu

Thr

Val

Gln
Cys
Arg

Asn

215

Ser
Ala
Gln
Gly
55

Ser
Arg
Met
Ser
Ser
135
Asp
Thr
Tyxr

Gln

Asp
215

Ser
Lys
Gln

Ser

Gly
Ala
Ala
40

Gly
Arg
Ala
Ala
Sexr
120
Lys
Tyr
Ser
Ser
Thr

200
Lys

Gly
Ala
Ala

40
Gly

Gly
Ser
25

Pro
Ser
Asp
Glu
Glu
105
Ala

Ser

Phe

Leu
185
Tyx

Lys

Ala
Ser
25

Pro

Gly

Gly
10

Gly
Gly
Thr
Asn
Asp
90

Ala
Ser
Thx
Pro
Val
170
Ser

Ile

Val

Glu
10

Gly
Gly

Thr

Leu
Phe
Lys
Tyr
Ser
75

Thr
Ile
Thr
Ser
Glu
155
His
Ser
Cys

Glu

Val
Tyxr
Gln

Asn

-56 -

220

Val
Thr
Gly
Tyr
60

Lys
Ala
Asp
Lys
Gly
140
Pro
Thr
Val

Asn

Pro
220

Lys
Thr
Gly

Tyr

Gln
Phe
Leu
45

Ala
Asn
Val
Val
Gly
125
Gly
Val
Phe
Val
Val

205
Lys

Lys
Phe
Leu

45
Ala

Pro
Ser
30

Glu
Asp
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190

Asn

Serx

Pro
Thr
30

Glu

Gln

Gly
Ser
Trp
Ser
Leu
Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His

Glu

Gly
15
Ser

Trp

Lys

PCT/US02/12801

Gly

Val
Val
Tyxr
80

Cys
Gln
Val
Ala
Ser
160
Val
Pro

Lys

Phe

Ala
Tyr
Met

Phe



Gln
65
Met
Ala
Phe
Thr
Ser
145
Glu
"His
Ser

Cys

Glu
225

<210>
<211>
<212>
<213>

<400>

Gln
1
Ser
Ala
Ser
Lys
65
Leu
Ala
Leu

Leu

Cys
145

WO 02/086085

50

Gly Arg Val Thr

Glu
Arg
Asp
Lys
130
Gly
Pro
Thr
Val
Asn

210
Pro

Val
Leu
Met
Ala
50

Gly
Gln
Arg
Val
Ala

130
Leu

Leu
Leu
Val
115
Gly
Gly
Val
Phe
Val
195
Val

Lys

152
222
PRT
Homo sapiens

152

Gln
Arg
Ser
35

Ile
Arg
Met
Tyr
Thr
115

Pro

Val

Ser Ser
85

Val Gly

100

Trp Gly

Pro Ser
Thr Ala

Thr Val
165

Pro Ala

180

Thr Val

Asn His

Ser Glu

Leu Val
5

Leu Ser

20

Trp Val

Ser Gly

Phe Thr

Asn Ser
85

Gly Ala

100

Val Ser

Ser Ser

Lys Asp

Met
70

Leu
Ile
Gln
Val
Ala
150
Ser
Val
Pro

Lys

Phe
230

Glu
Cys
Arg
Ser
Ile
70

Leu
Tyr
Ser
Lys

Tyxr
150

55
Thr

Arg
Val
Gly
Phe
135
Leu
Trp
Leu

Ser

Pro
215

Ser
Ala
Gln
Gly
55

Ser
Arg
Phe
Ala
Ser

135
Phe

Arg
Ser
Gly
Thr
120
Pro
Gly
Asn
Gln
Ser

200
Ser

Gly
Ala
Ala
40

Gly
Arg
Ala
Gly
Ser
120
Thr

Pro

Asp
Glu
Tyr
105
Leu
Leu
Cys
Ser
Ser
185

Ser

Asn

Gly
Ser
25

Pro
Ser
Asp
Glu
Leu
105
Thr

Ser

Glu

Thr
Asp
90

Lys
Val
Ala
Leu
Gly
170
Ser

Leu

Thr

Gly
10

Gly
Gly
Thr
Asn
Asp
90

Asp
Lys
Gly

Pro

Ser
75

Thr
Pro
Thr
Pro
Val
155
Ala
Gly
Gly

Lys

Leu
Phe
Lys
Tyx
Ser
75

Thr
Tyx
Gly

Gly

Val
155
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60
Ile

Ala
Asp
Val
Ser
140
Lys
Leu
Leu

Thr

Val
220

Val
Thr
Gly
Tyr
60

Lys
Ala
Trp
Pro
Thr

140
Thr

Ser
Val
Glu
Ser
125
Ser
Asp
Thr
Tyr
Gln

205
Asp

Gln
Phe
Leu
45

Ala
Asn
Val
Gly
Ser
125
Ala

Val

Thr
Tyr
Leu
110
Ser
Lys
Tyr
Ser
Ser
190
Thr

Lys

Pro
Ser
30

Glu
Asp
Thr
Tyxr
Gln
110
Val
Ala

Ser

Ala
Tyxr
95

Leu
Ala
Ser
Phe
Gly
175
Leu

Tyr

Lys

Gly
Ser
Trp
Ser
Leu
Tyr
95

Gly
Phe

Leu

Trp

PCT/US02/12801

Tyr
80

Cys
Tyr
Ser
Thr
Pro
160
Val
Ser

Ile

Val

Gly
Tyr
Val
Val
Tyr
80

Cys
Thr
Pro

Gly

Asn
160



Sex

Ser

Ser

Asn

<210>
<211>
<212>
<213>

<400>

Gln
1
Thr
Ser
Trp
Val
65
Gln
Tyr
Gln
Val
Ala
145
Ser
Val
Pro

Lys

Phe
225

WO 02/086085

Gly Ala

Ser
Leu

Thr
210

Val
Leu
Ala
Leu
50

Ser
Phe
Tyr
Gly
Phe
130
Leu
Trp
Leu

Ser

Pro
210

Gly

Gly
195
Lys

153
225
PRT
Homo sapiens

153

Gln
Ser
Ala
35

Gly
Val
Ser
Cys
Thr
115
Pro
Gly
Asn
Gln
Ser

195
Ser

<210> 154
<211> 220
<212> PRT
<213> Homo sapiens

Leu
Leu
180
Thr

Val

Leu
Leu
20

Trp
Arg
Lys
Leu
Ala
100
Leu
Leu
Cys
Ser
Ser
180

Sexr

Asn

Thr
165
Tyr
Gln

Asp

Gln
5
Thr
Asn
Thr
Ser
Gln
85
Arg
Val
Ala
Leu
Gly
165
Ser

Leu

Thr

Ser
Ser
Thr

Lys

Gln
Cys
Trp
Tyr
Arg
70

Leu
Gly
Thr
Pro
Val
150
Ala
Gly
Gly

Lys

Gly
Leu
Tyr

Lys
215

Ser
Ala
Ile
Tyr
55

Ile
Asn
Tyxr
Val
Ser
135
Lys
Leu
Leu

Thr

Val
215

Val
Ser
Ile

200
Val

Gly
Ile
Arg
40

Arg
Thr
Ser
Ala
Ser
120
Ser
Asp
Thr
Tyx
Gln

200
Asp

His
Ser
185
Cys

Glu

Pro
Ser
25

Gln
Ser
Ile
Val
Asp
105
Ser
Lys
Tyr
Ser
Ser
185
Thxr

Lys

Thr
170
Val

Asn

Pro

Gly
10

Gly
Ser
Lys
Asn
Thr
90

Ile
Ala
Ser
Phe
Gly
170
Leu

Tyr

Lys

Phe
Val
Val

Lys

Leu
Asp
Pro
Trp
Pro
75

Pro
Ser
Ser
Thr
Pro
155
Val
Ser

Ile

Val

-58-

Pro
Thx
Asn

Ser
220

Val
Ser
Gly
Tyr
60

Asp
Glu
Phe
Thr
Ser
140
Glu
His
Ser
Cys

Glu
220

Ala
Val
His

205
Glu

Lys
Val
Arg
45

Asn
Thr
Asp
Asp
Lys
125
Gly
Pro
Thr
Val
Asn

205
Pro

Val
Pro
190
Lys

Phe

Pro
Ser
30

Gly
Asp
Ser
Thr
Tyxr
110
Gly
Gly
Val
Phe
Val
190
Val

Lys

Leu
175
Ser

Pro

Ser
15

Ser
Leu
Tyr
Lys
Ala
95

Trp
Pro
Thr
Thr
Pro
175
Thr

Asn

Ser

PCT/US02/12801

Gln
Ser

Ser

Gln
Asn
Glu
Ala
Asn
80

Val
Gly
Ser
Ala
Val
160
Ala
Val
His

Glu



WO 02/0{'.36085 PCT/US02/12801

<400> 154
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Ala Tle Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyx
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Tyr Tyr Leu Leu Leu Asp Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110
Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala
115 120 125
Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
130 135 140
Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly
145 150 155 160
Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser
165 170 175
Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu
180 185 190
Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr
195 200 205 -
Lys val Asp Lys Lys Val Glu Pro Lys Ser Glu Phe
210 215 220

<210> 155
<211> 229
<212> PRT
<213> Homo sapiens

<400> 155

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr

20 25 30
Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 ‘ 45
Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys

85 90 95
Ala Arg Trp Ser Asp Gln Ser Tyr His Tyr Tyr Trp His Pro Tyr Phe

-59-



Asp
Lys
Gly
145
Pro
Thr
Val

Asn

Pro
225

<210>
<211>
<212>
<213>

<400>

Gln
1
Ser
Ala
Ser
Lys

65

Leu
Ala
Thr
Pro
Val
145
Ala
Gly

Gly

WO 02/086085

Val

Gly
130

Gly

vVal
Phe
Val
Val

210
Lys

Val
Leu
Met
Ala
50

Gly
Gln
Arg
Val
Ser
130
Lys
Leu

Leu

Thr

Trp
115
Pro
Thr
Thr
Pro
Thr
195

Asn

Ser

156
220
PRT
Homo sapiens

156

Gln
Arg
Ser
35

Ile
Arg
Met
Leu
Ser
115
Ser
Asp
Thr
Tyr

Gln
195

100
Gly

Ser
Ala
Val
Ala
180
Val
His

Glu

Leu
Leu
20

Trp
Ser
Phe
Asn
Ile
100
Ser
Lys
Tyr
Ser
Ser

180
Thr

Gln
Val
Ala
Ser
165
Val
Pro
Lys

Phe

Val
5
Ser
Val
Gly
Thr
Ser

85

Gly
Ala
Ser
Phe
Gly
165

Leu

Tyr

Phe
Leu
150
Trp
Leu

Ser

Pro

Glu
Cys
Arg
Ser
Ile
70

Leu
Tyr
Ser
Thr
Pro
150
vVal

Ser

Ile

Thxr
Pro
135
Gly
Asn
Gln

Ser

Ser
215

Ser
Ala
Gln
Gly
Ser
Arg
Phe
Thr
Ser
135
Glu
His
Ser

Cys

Leu
120
Leu
Cys
Ser
Ser
Ser

200
Asn

Gly
Ala
Ala
40

Gly
Arg
Ala
Asp
Lys
120
Gly
Pro
Thr

Val

Asn
200

105
Val

Ala
Leu
Gly
Ser
185

Leu

Thr

Gly
Ser
25

Pro
Sexr
Asp
Glu
Leu
105
Gly
Gly
Val
Phe
Val

185
Val

Thr
Pro
Val
Ala
170
Gly
Gly

Lys

Gly
Gly
Gly
Thxr
Asn
Asp
90

Trp
Pro
Thr
Thr
Pro
170

Thr

Asn

Val
Serxr
Lys
155
Leu
Leu

Thr

Val

Leu
Phe
Lys
Tyr
Ser
75

Thr
Gly
Ser
Ala
Val
155
Ala

Val

His

-60 -

Ser
Ser
140
Asp
Thr
Tyr
Gln

Asp
220

Val
Thr
Gly
Tyr
60

Lys
Ala
Gln
Val
Ala
140
Ser
Val

Pro

Lys

Ser
125
Lys
Tyx
Ser
Ser
Thr

205
Lys

Gln
Phe
Leu
45

Ala
Asn
Val
Gly
Phe
125
Lieu
Trp
Leu

Ser

Pro
205

110
Ala

Serxr
Phe
Gly
Leu
190
Tyr

Lys

Pro
Ser
30

Glu
Asp
Thr
Tyr
Thr
110
Pro
Gly
Asn
Gln
Ser

190
Ser

Ser
Thr
Pro
Val
175
Ser

Ile

Val

Gly
15

Ser
Trp
Ser
Leu
Tyr
95

Leu

Leu

Cys

Ser
Sexr
175

Ser

Asn

PCT/US02/12801

Thr
Ser
Glu
160
His
Ser

Cys

Glu

Tyxr
Val
Val
Tyr
80
Cys
Val
Ala
Leu
Gly’
160
Serx

Leu

Thr
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Lys Val Asp Lys Lys

<210>
<211>
<212>
<213>

<400>

Gln
1
Ser
Trp
Gly
Gln
65
Leu
Ala
Gln
Val
Ala
145
Ser
Val
Pro

Lys

Phe
225

<210>
<211>
<212>
<213>

<400>

210

val
Leu
Ile
Ile
50

Gly
Gln

Arg

Gly

Phe’

130
Leu

Trp
Leu
Sexr

Pro
210

157
225
PRT
Homo sapiens

157

Gln
Lys
Gly
35

Ile
Gln
Trp
Leu
Thr
115
Pro
Gly
Asn
Gln
Sex

195
Ser

158
225
PRT
Homo sapiens

158

Leu
Ile
20

Trp
Tyr
Val
Ser
Thr
100
Leu
Leu
Cys
Ser
Sexr
180

Sexr

Asn

Val
5
Ser
Val
Pro
Thr
Ser
85
Asn
Val
Ala
Leu
Gly
165
Ser

Leu

Thr

Val

Gln
Cys
Arg
Gly
Ile
70

Leu
Tyr
Thr
Pro
Val
150
Ala
Gly
Gly

Lys

Glu
215

Ser
Lys
Gln
Asp
55

Ser
Lys
Phe
Val
Ser
135
Lys
Leu
Leu

Thr

Val
215

Pro

Gly
Gly
Met
40

Ser
Ala
Ala
Asp
Ser
120
Ser
Asp
Thr
Tyr
Gln

200
Asp

Lys

Ala
Serx
25

Pro
Asp
Asp
Ser
Ser
105
Ser
Lys
Tyr
Ser
Ser
185
Thr

Lys

Ser

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Ile
Ala
Ser
Phe
Gly
170
Leu

Tyr

Lys

Glu

Val
Tyr
Lys
Arg
Ser
75

Thr
Tyr
Ser
Thr
Pro
155
Val
Sexr

Ile

Val

Phe
220

Lys
Ser
Gly
Tyxr
60

Ile
Ala
Tyr
Thr
Ser
140
Glu
His
Ser
Cys

Glu
220

Lys
Phe
Leu
45

Ser
Ser
Met
Asp
Lys
125
Gly
Pro
Thr
Val
Asn

205
Pro

Pro
Thr
30

Glu
Pro
Thxr
Tyr
His
110
Gly
Gly
Val
Phe
Val
190
Val

Lys

Gly
15

Ser
Trp
Ser
Ala
Tyr
95

Trp
Pro
Thr
Thr
Pro
175
Thr

Asn

Ser

PCT/US02/12801

Glu
Tyr
Met
Phe
Tyr
80

Cys
Gly
Ser
Ala
Val
160
Ala
Val
His

Glu

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu

1

5

10

15

Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr

20

25
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Trp
Gly
Gln
65

Leu
Ala
Gln
Val
Ala
145
Ser
Val
Pro
Lys

Phe
225

<210>
<211>
<212>
<213>

<400>

WO 02/086085

Ile
Ile
50

Gly
Gln
Arg
Gly
Phe
130
Leu
Trp

Leu

Ser

Pro

210

Gly
35

Tle
Gln
Trp
Leu
Thr

115
Pro

Gly
Asn
Gln
Ser

195
Ser

159
226
PRT
Homo sapiens

159

Gln Val Gln

1
Ser

Trp
Gly
Gln
65

Leu
Ala

Gly

Serx

Leu
Ile
Ile
50

Gly
Gln
Arg

Gln

Val

Lys
Gly
35

Ile
Gln
Trp
Tyr
Gly

115
Phe

Trp
Tyxr
Val
Ser
Val
100
Leu
Leu
Cys
Ser
Ser
180

Ser

Asn

Leu
Ile
20

Trp
Tyr
Val
Ser
Val
100
Thr

Pro

Val
Pro
Thr
Ser
85

Gly
Val
Ala
Leu
Gly
165
Ser

Leu

Thr

Val
5
Sex
Val
Pro
Thr
Ser

85
Thr

Leu

Leu

Gly
Ile
70

Leu
Gly
Thr
Pro
Val
150
Ala
Gly
Gly

Lys

Gln
Cys
Arg
Gly
Ile
70

Leu
Tyr
Val

Ala

Gln
Asp
Ser
Lys
Gly
Val
Ser
135
Lys
Leu
Leu

Thr

Val
215

Ser
Lys
Gln
Asp
55

Ser
Lys
Gly

Thr

Pro

Met
40

Ser
Ala
Ala
Tyr
Ser
120
Ser
Asp
Thx
Tyr
Gln

200
Asp

Gly
Gly
Met
40

Ser
Ala
Ala
Tyxr
vVal

120
Ser

Pro
Asp
Asp
Serxr
Asp
105
Ser
Lys
Tyr
Ser
Ser
185
Thr

Lys

Ala
Ser
25

Pro
Asp
Asp
Ser
Asp
105

Ser

Ser

Gly
Thxr
Lys
Asp
90

Leu
Ala
Serx
Phe
Gly
170
Leu

Tyr

Lys

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Asp

Ser

Lys

Lys
Arg
Ser
75

Thr
Met
Ser
Thr
Pro
155
Val
Ser

Ile

Val

Val
Tyxr
Lys
Arg
Ser
75

Thr
Tyr

Ala

Serx
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Gly
Tyxr
60

Ile
Ala
Phe
Thr
Ser
140
Glu
His
Ser

Cys

Glu
220

Lys
Ser
Gly
Tyr
60

Ile
Ala
His
Ser

Thr

Leu
45

Ser
Ser
Met
Asp
Lys
125
Gly
Pro
Thx
Val
Asn

205
Pro

Lys
Phe
Leu
45

Ser
Ser
Met
Phe
Thr

125
Ser

Glu
Pro
Thr
Tyr
Ser
110
Gly
Gly
Val
Phe
Val
190
Val

Lys

Pro
Thr
30

Glu
Pro
Thr
Tyr
Asp
110
Lys

Gly

Trp
Ser
Ala
Tyr
95

Trp
Pro
Thxr
Thr
Pro
175
Thr

Asn

Ser

Gly
15

Ser
Trp
Serxr
Ala
Tyr
95

Tyxr
Gly

Gly

PCT/US02/12801

Met
Phe
Tyr k
80
Cys
Gly
Ser
Ala
Val
160
Ala
Val
His

Glu

Glu
Tyr
Met
Phe
Tyr
80

Cys
Trp

Pro

Thr



Ala
145
Val
Ala
Val
His

Glu
225

WO 02/086085

130
Ala

Sexr
Val
Pro
Lys

210
Phe

Leu
Trp
Leu
Ser

195
Pro

<210> 160
<211> 219
<212> PRT
<213> Homo sapiens

<400> 160

Gln
1
Ser
Ala
Gly
Gln

65

Met
Ala
Val
Serxr
Lys
145
Leu
Leu

Thr

Val

Val
Val
Ile
Gly
50

Gly
Glu
Arg
Ser
Ser
130
Asp
Thr
Tyr

Gln

Asp
210

Gln
Lys
Ser
35

Ile
Arg
Leu

Ser

Ser
115

Lys.

Tyxr
Ser
Ser
Thr

195
Lys

<210> 161

Gly
Asn
Gln
180

Ser

Ser

Leu
Val
20

Trp
Ile
Val
Sexr
Gly
100
Ala
Ser
Phe
Gly
Leu
180
Tyxr

Lys

Cys
Ser
165
Ser

Ser

Asn

Val
5
Ser
Val
Pro
Thr
Ser

85

Tyr
Ser
Thr
Pro
Val
165
Ser

Ile

Val

Leu
150
Gly
Ser
Léu

Thr

Gln
Cys
Arg
Ile
Ile
70

Leu
Leu
Thr
Ser
Glu
150
His
Ser
Cys

Glu

135
Val

Ala
Gly
Gly

Lys
215

Ser
Lys
Gln
Phe
55

Thr
Arg
Asp
Lys
Gly
135
Pro
Thr
Val

Asn

Pro
215

Lys
Leu
Leu
Thr

200
Val

Gly
Ala
Ala
40

Gly
Ala
Ser
Tyr
Gly
120
Gly
Val
Phe
Val
Val

200
Lys

Asp
Thr
Tyr
185
Gln

Asp

Ala
Sex
25

Pro
Thr
Asp
Glu
Trp
105
Pro
Thr
Thr
Pro
Thr
185

Asn

Ser

Tyr
Ser
170
Ser

Thr

Lys

Glu
10

Gly
Gly
Ala
Glu
Asp
90

Gly
Ser
Ala
Val
Ala
170
Val
His

Glu

Phe
155
Gly
Leu

Tyr

Lys

Val
Gly
Gln
Asn
Ser
75

Thr
Gln
Val
Ala
Ser
155
Val
Pro
Lys

Phe
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140
Pro

Val
Ser
Ile

Val
220

Lys
Thr
Gly
Tyr
60

Thr
Ala
Gly
Phe
Leu
140
Trp
Leu

Ser

Pro

Glu
His
Ser
Cys

205
Glu

Lys
Phe
Leu
45

Ala
Ser
Vai
Thr
Pro
125
Gly
Asn
Gln

Ser

Ser
205

Pro
Thr
Val
190

Asn

Pro

Pro
Ser
30

Glu
Gln
Thr
Tyr
Leu
110
Leu
Cys
Ser
Sexr
Ser

190
Asn

Val
Phe
175
Val
Val

Lys

Gly
Ser
Trp
Lys
Ala
Tyx
95

Val
Ala
Leu
Gly
Ser
175

Leu

Thr

PCT/US02/12801

Thx
160
Pro
Thr

Asn

Ser

Ser
Tyr
Met
Phe
Tyxr
80

Cys
Thr
Pro
Val
Ala
160
Gly
Gly

Lys



WO 02/086085 PCT/US02/12801

<211> 231
<212> PRT
<213> Homo sapiens

<400> 161
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30
Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe
50 55 60
Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Tyr Ile Gly Tyr Thr Asn Val Met Asp Ile Arg Pro Gly Phe
100 105 110
Tyr Leu Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala
115 120 125
Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser
130 : 135 140
Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe
145 150 155 160
Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly
165 170 175
Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu
180 185 190
Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr
195 200 205
Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys
210 215 220
Val Glu Pro Lys Ser Glu Phe
225 230

<210> 162
<211> 225
<212> PRT
<213> Homo sapiens

<400> 162
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
1 5 10 15
Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr
20 25 30
Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met
. 35 40 45
Gly Ile Ile Tyr Pro Gly Asp Ser Asp Thr Arg Tyr Ser Pro Ser Phe
50 55 60

-64 -



Gln
65

Leu
Ala
Gln
Val
Ala
145
Ser
Val
Pro

Lys

Phe
225

WO 02/086085

Gly
Gln
Arg
Gly
Phe
130
Leu
Trp
Leu
Ser
Pro
210

Gln
Trp
Phe
Thr
115
Pro
Gly
Asn
Gln
Ser

195
Ser

<210> 163
<211> 228
<212> PRT
<213> Homo sapiens

<400> 163
Gln Val Gln

1
Ser

Tyr
Gly
Gln
65

Met
Ala
Ile
Gly
Gly

145
Val

Val
Met
Trp
50

Gly
Glu
Arg
Trp
Pro
130
Thr

Thr

Lys
His
35

Ile
Arg
Leu
Ile
Gly
115
Ser

Ala

Val

Val
Ser
Arg
100
Leu
Leu
Cys
Ser
Ser
180

Ser

Asn

Leu
Val
20

Trp
Asn
Val
Ser
Met
100
Gln
Val
Ala

Ser

Thr
Ser
85

Ala
Val
Ala
Leu
Gly
165
Ser

Leu

Thr

Val
5
Ser
Val
Pro
Thr
Ser

85

Trp
Gly
Phe

Leu

Trp

Ile
70

Leu
Tyr
Thr
Pro
Val
150
Ala
Gly
Gly

Lys

Gln
Cys
Arg
Asn
Met
70

Leu
Ser
Thr
Pro
Gly

150
Asn

Ser
Lys
Gly
Val
Ser
135
Lys
Leu
Leu

Thr

Val
215

Ser
Lys
Gln
Ser
55

Thr
Arg
Asp
Leu
Leu
135
Cys

Ser

Ala
Ala
Asp
Ser
120
Ser
Asp
Thr
Tyr
Gln

200
Asp

Gly
Ala
Ala
40

Gly
Arg
Ser
Tyr
Val
120
Ala

Leu

Gly

Asp
Ser
Asp
105
Ser
Lys
Tyr
Ser
Ser
185
Thr

Lys

Ala
Ser
25

Pro
Gly
Asp
Glu
Gly
105
Thr
Pro

Val

Ala

Lys
Asp
90

Phe
Ala
Ser
Phe
Gly
170
Leu

Tyr

Lys

Glu
10

Gly
Gly
Thr
Thr
Asp
90

Gln
Val
Ser

Lys

Leu

Ser
75

Thr
Tyr
Ser
Thr
Pro
155
Val
Ser

Ile

Val

Val
Tyr
Gln
Asn
Ser
75

’I“hr
Leu
Ser
Ser
Asp

155
Thr
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Ile
Ala
Phe
Thr
Ser
140
Glu
His
Ser
Cys

Glu
220

Lys
Thr
Gly
Tyr
60

Ile
Ala
Val
Ser
Lys
140

Tyr

Ser

Ser
Met
Asp
Lys
125
Gly
Pro
Thr
Val
Asn

205
Pro

Lys
Phe
Leu
45

Ala
Ser
Val
Lys
Ala
125
Ser

Phe

Gly

Thr
Tyxr
Val

110
Gly

Val
Phe
Val
190
Val

Lys

Pro
Thr
30

Glu
Gln
Thr
Tyr
Gly
110
Ser
Thr

Pro

Val

Ala
Tyr
95

Trp

Pro

Thr

Thr

Pro
175
Thr
Asn

Ser

Gly
Ser
Trp
Lys
Ala
Tyr
95

Gly
Thr
Ser

Glu

His

PCT/US02/12801

Tyr
80

Cys
Gly
Ser
Ala
Val
160
Ala
Val
His

Glu

Ala
Tyxr
Met
Phe
Tyxr
80

Cys
Asp
Lys
Gly
Pro

160
Thr



Phe
Val
Val

Lys
225

<210>
<211>
<212>
<213>

<400>

Gln
1
Ser
Trp
Gly
Gln
65
Leu
Ala
Gly
Phe
Leu
145
Trp
Leu

Ser

Pro

<210>
<211>
<212>
<213>

WO 02/086085

Pro
Thr
Asn

210
Ser

Val
Leu
Ile
Ile
50

Gly
Gln
Arg
Thr
Pro
130
Gly
Asn
Gln

Ser

Ser
210

Ala
Val
195

His

Glu

164
224
PRT
Homo sapiens

164

Gln
Lys
Gly
35

Ile
Gln
Trp
Tyxr
Leu
115
Leu
Cys
Sex
Ser
Ser

195
Asn

165
224
PRT
Homo sapiens

165
Val Leu Gln Ser
180
Pro Ser Ser Ser

Lys Pro Ser Asn
215
Phe

Leu Val Gln Ser
5

Ile Sexr Cys Lys

20

Trp Val Arg Gln

Tyr Pro Gly Asp
" 55
Val Thr Ile Ser
70
Ser Sexr Leu Lys
85

Tyr Val Thr Asp
100

Val Thr Val Ser

Ala Pro Ser Ser
135

Leu Val Lys Asp

150
Gly Ala Leu Thr
165

Ser Gly Leu Tyr

180

Leu Gly Thr Gln

Thr Lys Val Asp
215

Ser
Leu

200
Thr

Gly
Gly
Met
40

Ser
Ala
Ala
Thr
Ser
120
Lys
Tyr
Ser
Ser
Thr

200
Lys

Gly
185
Gly

Lys

Ala
Ser
25

Pro
Asp
Asp
Ser
Ala
105
Ala
Ser
Phe
Gly
Leu
185
Tyx

Lys

170
Leu

Thr

Val

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Tyr
Serxr
Thr
Pro
Val
170
Ser

Ile

Val

Tyr
Gln

Asp

Val
Tyr
Lys
Arg
Ser
75

Thr
Phe
Thr
Ser
Glu
155
His
Ser
Cys

Glu
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Ser
Thr

Lys
220

Lys
Ser
Gly
Tyxr
60

Ile
Ala
Asp
Lys
Gly
140
Pro
Thr
Val

Asn

Pro
220

Leu
Tyr

205
Lys

Lys
Phe
Leu
45

Ser
Ser
Met
Tyr
Gly
125
Gly
Val
Phe
Val
Val

205
Lys

Ser
190
Ile

Val

Pro
Thr
30

Glu
Pro
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190

Asn

Ser

175
Ser

Cys

Glu

Gly
15

Ser
Trp
Ser
Ala
Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His

Glu

PCT/US02/12801

Val
Asn

Pro

Glu
Tyr
Met
Phe
Tyr
80

Cys
Gln
Val
Ala
Ser
160
Val
Pro
Lys

Phe



WO 02/086085

<400> 165

Gln
1
Ser
Trp
Gly
Gln
65
Leu
Ala
Gly
Phe
Leu
145
Trp
Leu

Ser

Pro

<210>
<211>
<212>
<213>

<400>

Gln
1
Ser

Trp
Gly
Gln
65

Leu

Ala

Val
Leu
Ile
Ile
50

Gly
Gln
Arg
Thr
Pro
130
Gly
Asn
Gln

Ser

Ser
210

Val
Leu
Ile
Ile
50

Gly
Gln

Arg

Gln
Lys
Gly
35

Ile
Gln
Trp
His
Leu
115
Leu
Cys
Ser
Ser
Ser

195
Asn

166
225
PRT
Homo sapiens

166

Gln
Lys
Gly
35

Ile
Gln
Trp

Tyr

Leu
Ile
20

Trp
Tyr
Val
Ser
Asp
100
Val
Ala
Leu
Gly
Ser
180

Leu

Thr

Leu
Ile
20

Trp
Tyr
Val

Ser

Ala
100

Val
Ser
Val
Pro
Thr
Ser
85

Phe
Thr
Pro

Val

Ala

165

Gly
Gly

Lys

Val
5
Ser

Val
Pro
Thr
Ser

85
Gly

Gln
Cys
Arg
Gly
Ile
70

Leu
Asp
Val
Ser
Lys
150
Leu
Leu

Thr

Val

Gln
Cys
Arg
Gly
Ile
70

Leu

His

Ser
Lys
Gln
Asp
55

Ser
Lys
Gly
Ser
Ser
135
Asp
Thr
Tyr

Gln

Asp
215

Ser
Lys
Gln
Asp
55

Ser

Lys

Gln

Gly
Gly
Met
40

Ser
Ala
Ala
Ser
Ser
120
Lys
Tyr
Ser
Ser
Thr

200
Lys

Gly
Gly
Met
40

Ser
Ala
Ala

Tyr

Ala
Ser
25

Pro
Asp
Asp
Ser
Ile
105
Ala
Ser
Phe
Gly
Leu
185
Tyr

Lys

Ala
Sexr
25

Pro
Asp
Asp

Ser

Glu
105

Glu
10

Gly
Gly
Thx
Lys
Asp
90

Phe
Ser
Thr
Pro
Val
170
Ser

Ile

Val

Glu
10

Gly
Gly
Thr
Lys
Asp

90
Phe

Val
Tyxr
Lys
Arg
Ser
75

Thr
Met
Thr
Ser
Glu
155
His
Ser
Cys

Glu

Val
Tyxr
Lys
Arg
Ser
75

Thr

Phe

-67 -

Lys
Ser
Gly
Tyr
60

Ile
Ala
Asp
Lys
Gly
140
Pro
Thr
Val

Asn

Pro
220

Lys
Ser
Gly
Tyr
60

Ile
Ala

Phe

Lys
Phe
Leu
45

Ser
Ser
Met
Phe
Gly
125
Gly
Val
Phe
Val
Val

205
Lys

Lys
Phe
Leu
45

Ser
Ser

Met

Asp

Pro
Thr
30

Glu

Pro

Thr

Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190

Asn

Ser

Pro
Thr
30

Glu
Pro
Thr
Tyr

Phe
110

Gly
15

Ser
Trp
Ser
Ala
Tyr
Gly
Ser
Ala
Val
Ala
175
Val
His

Glu

Gly
15

Ser
Trp
Ser
Ala
Tyxr

95
Trp

PCT/US02/12801

Glu
Tyr
Met
Phe
Tyr
80

Cys
Gln
Val
Ala
Ser
160
Val
Pro
Lys

Phe

Glu
Tyr
Met
Phe
Tyxr
80

Cys

Gly



Gln
Val
Ala
145
Ser
Val
Pro

Lys

Phe
225

WO 02/086085

Gly
Phe
130
Leu
Trp
Leu

Ser

Pro
210

Thr
115
Pro

Gly
Asn
Gln
Ser

195
Ser

<210> 167
<211> 224
<212> PRT
<213> Homo sapiens

<400> 167

Gln
1
Ser
Trp
Gly
Gln
65
Leu
Ala
Gly
Phe
Leu
145
Trp
Leu

Ser

Pro

Val
Leu
Ile
Ile
50

Gly
Gln
Arg
Thr
Pro
130
Gly
Asn
Gln

Ser

Ser

Gln
Lys
Gly
35

Ile
Gln
Trp
Leu
Leu
115
Leu
Cys
Ser
Ser
Ser

195
Asn

Leu
Leu
Cys
Ser
Ser
180

Ser

Asn

Leu
Ile
20

Trp
Tyr
Val
Ser
Tyr
100
Val
Ala
Leu
Gly
Ser
180

Leu

Thr

Val
Ala
Leu
Gly
165
Ser

Leu

Thr

Val
5
Ser
Val
Pro
Thr
Ser
85
Ala
Thr
Pro
Val
Ala
165
Gly
Gly

Lys

Thr
Pro
Val
150
Ala

Gly

Lys

Gln
Cys
Arg
Gly
Ile
70

Leu
Asp
Val
Ser
Lys
150
Leu
Leu

Thr

Val

Val
Ser
135
Lys
Leu
Leu

Thr

Val
215

Ser
Lys
Gln
Asp
55

Ser
Lys
Ala
Ser
Ser
135
Asp
Thr
Tyr

Gln

Asp

Ser
120
Ser
Asp
Thr
Tyr
Gln

200
Asp

Gly
Gly
Met
40

Ser
Ala
Ala
Asp
Ser
120
Lys
Tyr
Ser
Ser
Thr

200
Lys

Ser
Lys
Tyr
Ser
Ser
185
Thr

Lys

Ala
Ser
25

Pro
Asp
Asp
Ser
Ile
105
Ala
Ser
Phe
Gly
Leu
185
Tyr

Lys

Ala
Ser
Phe
Gly
170
Leu

Tyr

Lys

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Tyr
Ser
Thxr
Pro
Val
170
Ser

Ile

Val

Ser
Thr
Pro
155
Val
Ser

Ile

Val

Val
Tyr
Lys
Arg
Ser
75

Thr
Phe
Thr
Ser
Glu
155
His
Ser

Cys

Glu
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Thr
Ser
140
Glu
His
Ser

Cys

Glu
220

Lys
Ser
Gly
Tyx
60

Ile
Ala
Asp
Lys
Gly
140
Pro
Thr
Val

Asn

Pro

Lys Gly
125
Gly Gly

Pro Val
Thr Phe

Val Val
190

Asn Val

205

Pro Lys

Lys Pro

Phe Thr
30

Leu Glu

45

Ser Pro

Ser Thr
Met Tyr

Tyr Trp
110

Gly Pro

125

Gly Thr

Val Thr
Phe Pro

Val Thr
190

Val Asn

205

Lys Ser

Pro
Thr
Thr
Pro
175
Thr

Asn

Ser

Gly
15

Ser
Trp
Ser
Ala
Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His

Glu

PCT/US02/12801

Ser
Ala
Val
160
Ala
Val
His

Glu

Glu
Tyr
Met
Phe
Tyr
80

Cys
Gln
Val
Ala
Sexr
160
Val
Pro

Lys

Phe



<210>
<211>
<212>
<213>

<400>

WO 02/086085

210

168
222
PRT
Homo sapiens

168

Gln Val Gln

1
Ser

Ala
Gly
Gln
65

Met
Ala
Leu
Leu
Cys
145
Ser

Ser

Ser

Asn

<210>
<211>
<212>
<213>

<400>

Val
Ile
Gly
50

Gly
Glu
Arg
Val
Ala
130
Leu
Gly
Ser

Leu

Thr
210

Lys
Ser
35

Ile
Arg
Leu
Thr
Thr
115
Pro
Val
Ala
Gly
Gly

195
Lys

169
222
PRT
Homo sapiens

169

Leu
Val
20

Trp
TIle
Val
Ser
Lys
100
Val
Ser
Lys
Leu
Leu
180
Thr

Val

Gln Val Gln Leu

1

Ser Leu Lys Ile

20

Trp Ile 'Gly Trp

35

Gly Ile Ile Tyr

Val
5
Ser
Val
Pro
Thr
Ser
85
Tyr
Ser
Ser
Asp
Thr
165
Tyr
Gln

Asp

Val
5
Ser
Val

Pro

Gln
Cys
Arg
Ile
Ile
70

Leu
Val
Ser
Lys
Tyr
150
Ser
Ser

Thr

Lys

Gln
Cys
Arg

Gly

215

Ser
Lys
Gln
Phe
55

Thr
Arg
Gly
Ala
Ser
135
Phe
Gly
Leu
Tyxr

Lys
215

Ser
Lys
Gln

Asp

Gly
Ala
Ala
40

Gly
Ala
Ser
Ser
Ser
120
Thr
Pro
Val
Ser
Ile

200
Val

Gly
Gly
Met

40
Ser

Ala
Ser
25

Pro
Thr
Asp
Glu
Glu
105
Thr
Ser
Glu
His
Ser
185
Cys

Glu

Ala
Ser
25

Pro

Asp

Glu
10

Gly
Gly
Ala
Glu
Asp
90

Asp
Lys
Gly
Pro
Thr
170
Val

Asn

Pro

Glu
10

Gly
Gly

Thr

Val
Gly
Gln
Asn
Ser
75

Thr
Val
Gly
Gly
Val
155
Phe
Val

Val

Lys

Val
Tyr
Lys

Arg

- 69 -

220

Lys
Thr
Gly
Tyr
60

Thr
Ala
Trp
Pro
Thr

140
Thr

Pro'

Thr
Asn

Ser
220

Lys
Ser
Gly

Tyr

Lys
Phe
Leu
45

Ala
Ser
Val
Gly
Ser
125
Ala
Val
Ala
Val
His

205
Glu

Lys
Phe
Leu

45
Ser

Pro
Ser
30

Glu
Gln
Thr
Tyr
Gln
110
Val
Ala
Ser
Val
Pro
190
Lys

Phe

Pro
Thr
30

Glu

Pro

Gly
15

Ser
Trp
Lys
Ala
Tyxr
95

Gly
Phe
Leu
Trp
Leu
175

Ser

Pro

Gly
Ser
Trp

Ser

PCT/US02/12801

Ser
Tyr
Met
Phe
Tyxr
80

Cys
Thr
Pro
Gly
Asn
160
Gln

Ser

Ser

Glu
Tyr
Met

Phe



Gln
65

Leu
Ala
Leu
Leu
Cys
145
Ser
Ser

Ser

Asn

<210>
<211>
<212>
<213>

<400>

Gln
1
Ser
Trp
Gly
Gln

65

Leu
Ala
Gly
Phe
Leu

145
Trp

WO 02/086085

50
Gly

Gln
Arg
Val
Ala
130
Leu
Gly
Ser

Leu

Thr
210

Val
Leu
Ile
Ile
50

Gly
Gln
Arg
Thr
Pro
130
Gly

Asn

Gln
Trp
Tyr
Thr
115
Pro
Val
Ala
Gly
Gly

195
Lys

170
224
PRT
Homo sapiens

170

Gln
Lys
Gly
35

Ile
Gln
Trp
Leu
Leu
115
Leu

Cys

Ser

Val
Ser
Arg
100
Val
Ser
Lys
Leu
Leu
180
Thr

Val

Leu
Ile
20

Trp
Tyr
Val
Ser
Phe
100
Val
Ala

Leu

Gly

Thr
Ser
85

Tyr
Ser
Ser
Asp
Thr
165
Tyr
Gln

Asp

Val
5
Serx
Val
Pro
Thr
Ser

85

Ala
Thr
Pro

Val

Ala
165

Ile
70

Leu
Pro
Ser
Lys
Tyr
150
Ser
Ser

Thr

Lys

Gln
Cys
Arg
Gly
Ile
70

Leu
Gly
Val
Ser
Lys

150
Leu

55
Ser

Lys
His
Ala
Ser
135
Phe
Gly
Leu
Tyr

Lys
215

Ser
Lys
Gln
Asp
55

Ser
Lys
Leu
Ser
Ser
135
Asp

Thr

Ala
Ala
Met
Ser
120
Thr
Pro
val
Ser
Ile

200
Val

Gly
Met
40

Ser
Ala
Ala
Glu
Ser
120
Lys
Tyxr

Ser

Asp
Ser
Phe
105
Thr
Ser
Glu
His
Ser
185
Cys

Glu

Ala
Ser
25°

Pro
Asp
Asp
Ser
Leu
105
Ala
Ser

Phe

Gly

Lys
Asp
90

Asp
Lys
Gly
Pro
Thr
170
Val

Asn

Pro

Glu
10

Gly
Gly
Thr
Lys
Asp
Tyr
Ser
Thr

Pro

Val
170

Ser
75

Thr
Phe
Gly
Gly
Val
155
Phe
Val
Val

Lys

Val
Tyr
Lys
Arg
Ser
75

Thr
Phe
Thr
Ser
Glu

155
His

-70 -

60
Ile

Ala
Trp
Pro
Thr
140
Thr
Pro
Thr

Asn

Ser
220

Lys
Ser
Gly
Tyr
60

Ile
Ala
Asp
Lys
Gly
140

Pro

Thr

Ser
Met
Gly
Ser
125
Ala
Val
Ala
Val
His

205
Glu

Lys
Phe
Leu
45

Ser
Ser
Met
Tyr
Gly
125
Gly
Val

Phe

Thr
Tyr
Gln
110
Val
Ala
Ser
Val
Pro
190
Lys

Phe

Pro

Thr

30 |

Glu
Pro
Thr
Tyr
Trp
110
Pro
Thr

Thx

Pro

Ala
Tyr
95

Gly
Phe
Leu
Trp
Leu
175

Serx

Pro

Gly
Ser
Trp
Ser
Ala
Tyr
95

Gly
Ser
Ala

Val

Ala
175

PCT/US02/12801

Tyr
80

Cys
Thr
Pro
Gly
Asn
160
Gln

Ser

Ser

Glu
Tyr
Met
Phe
Tyr
80

Cys
Gln
vVal
Ala
Ser

160 ,
Val



WO 02/086085

Leu Gln Ser

Ser Ser Ser

195

Pro Sexr Asn

<210>
<211>
<212>
<213>

<400>

Gln
1
Ser
Ala
Ser
Lys
65
Leu
Ala
Val
Ala
Leu
145
Gly
Ser

Leu

Thr

<210>
<211>
<212>
<213>

<400>

210

Val
Leu
Met
Ala
50

Gly
Gln
Arg
Thr
Pro
130
val
Ala
Gly
Gly

Lys
210

171
221
PRT
Homo sapiens

171

Gln
Arg
Ser
35

Ile
Arg
Met
Gly
Val
115
Ser
Lys
Leu
Leu
Thr

195
Val

172
223
PRT
Homo sapiens

172

Ser
180
Leu

Thr

Leu
Leu
20

Trp
Serx
Phe
Asn
Gly
100
Ser
Ser
Asp
Thr
Tyr

180
Gln

‘Asp

Gly
Gly

Lys

Val
5
Ser
Val
Gly
Thr
Ser
85
Phe
Ser
Lys
Tyxr
Ser
165
Ser

Thr

Lys

Gln Val Gln Leu Val

1

5

Leu Tyr
Thr Gln

Val Asp
215

Glu Ser
Cys Ala
Arg Gln
Ser Gly
55
Ile Ser
70
Leu Arg
Phe Asn
Ala Ser
Ser Thr
135
Phe Pro
150
Gly Val
Leu Ser

Tyr Ile

Lys Val
215

Gln Ser

Ser
Thr

200
Lys

Gly
Ala
Ala
40

Gly
Arg
Ala
Met
Thr
120
Ser
Glu
His
Ser
Cys

200
Glu

Gly

Leu
185
Tyxr

Lys

Gly
Ser
25

Pro
Ser
Asp
Glu
Asp
105
Lys
Gly
Pro
Thr
Val
185

Asn

Pro

Ala

Ser Ser
Ile Cys

Val Glu

Gly Leu
Gly Phe
Gly Lys
Thr Tyr
Asn Ser
75
Asp Thr
90
Tyr Trp
Gly Pro
Gly Thr
Val Thr
155
Phe Pro
170
Val Thr
Val Asn

Lys Ser

Glu Val
10

-71 -

Val
Asn

Pro
220

Val
Thr
Gly
Tyr
60

Lys
Ala
Gly
Ser
Ala
140
Val
Ala
Val
His

Glu
220

Lys

Val Thr Val
190

Val Asn His

205

Lys Ser Glu

Gln Pro Gly
15
Phe Ser Ser
30
Leu Glu Trp
45
Ala Asp Ser

Asn Thr Leu

Val Tyr Tyr
95
Gln Gly Thr
110
Val Phe Pro
125
Ala Leu Gly

Ser Trp Asn

Val Leu Gln
175
Pro Ser Ser
190
Lys Pro Ser
205
Phe

Lys Pro Gly
15

PCT/US02/12801

Pro
Lys

Phe

Gly
Tyr
Val
Val
Tyr
80

Cys
Leu
Leu
Cys
Ser
160
Ser

Ser

Asn

Ser



Ser
Ala
Gly
Gln
65

Met
Ala
Thx
Pro
Gly
145
Asn
Gln

Ser

Ser

WO 02/086085

Val
Ile
Gly
50

Gly
Glu
Arg
Leu
Leu
130
Cys
Ser
Ser

Ser

Asn
210

Lys
Ser
35

Ile
Arg
Leu
Gly
Val
115
Ala
Leu
Gly
Ser
Leu

195
Thr

<210> 173
<211> 225
<212> PRT
<213> Homo sapiens

<400> 173
Gln Leu Val

Gln
1
Sexr
Trp
Gly
Gln

65

Leu
Ala
Gln

Val

Val
Leu
Ile
Ile
50

Gly
Gln
Arg
Gly

Phe

Lys
Gly
35

Ile
Gln
Trp
Tyr
Thr

115
Pro

Val
20

Trp
Ile
Val
Sex
Tyr
100
Thr
Pro
Val
Ala
Gly
180
Gly

Lys

Ile
20

Trp
Tyr
Val
Ser
Tyr
100

Leu

Leu

Ser
Val
Pro
Thr
Ser
85

Ile
Val
Ser
Lys
Leu
165
Leu

Thr

Val

5
Ser

Val
Pro
Thr
Ser
85

Gly

Val

Ala

Cys
Arg
Ile
Ile
70

Leu
Pro
Sexr
Ser
Asp
150
Thr
Tyr

Gln

Gln
Cys

Arg

Ile
70

Leu
Phe
Thr

Pro

Lys
Gin
Phe
55

Thr
Arg
Tyr
Ser
Lys
135
Tyr
Ser
Ser

Thr

Lys
215

Ser
Lys
Gln
Asp
55

Ser
Lys
Glu

Val

Ser

Ala
Ala
40

Gly
Ala
Ser
His
Ala
120
Ser
Phe
Gly
Leu
Tyr

200
Lys

Gly
Gly
Met
40

Ser
Ala
Ala
Tyr
Ser

120
Ser

Ser
25

Pro
Thr
Asp
Glu
Leu
105
Ser
Thr
Pro
Val
Serx
185
Ile

Val

Ala
Ser
25

Pro
Asp
Asp
Ser
Asp
105

Ser

Lys

Gly
Gly
Ala
Glu
Asp
Phe
Thr
Ser
Glu
His
170
Ser
Cys

Glu

Glu
10

Gly
Gly
Thr
Lys
Asp
920

Leu

Ala

Serx

Gly
Gln
Asn
Ser
75

Thr
Asp
Lys
Gly
Pro
155
Thr
Val

Asn

Pro

Val
Tyr
Lys
Arg
Ser
75

Thr
Leu

Ser

Thr

-72 -

Thr
Gly
Tyr
60

Thr
Ala
Tyr
Gly
Gly
140
Val
Phe
Val

Val

Lys
220

Lys
Ser
Gly
Tyr
60

Ile
Ala
Phe

Thr

Ser

Phe
Leu
45

Ala
Ser
Val
Trp
Pro
125
Thr
Thr
Pro
Thr
Asn

205
Ser

Lys
Phe
Leu
45

Ser
Ser
Met
Asp
Lys

125
Gly

Ser
30

Glu
Gln
Thx
Tyr
Gly
110
Ser
Ala
Val
Ala
Val
190
His

Glu

Pro
Thr
30

Glu
Pro
Thr
Tyr
Asn
110
Gly

Gly

Ser
Trp
Lys
Ala
Tyr
95

Gln
Val
Ala
Ser
Val
175
Pro

Lys

Phe

Gly
15

Ser
Trp
Ser
Ala
Tyxr
95

Trp

Pro

Thr

PCT/US02/12801

Tyr
Met
Phe
Tyr
80

Cys
Gly
Phe
Leu
Trp
160
Leu

Ser

Pro

Glu
Tyxr
Met
Phe
Tyr
80

Cys
Gly

Ser

Ala



Ala
145
Ser
Val
Pro

Lys

Phe
225

<210>
<211>
<212>
<213>

<400>

WO 02/086085

130
Leu

Trp
Leu
Ser

Pro
210

Gly
Asn
Gln
Serxr

195
Ser

174
221
PRT
Homo sapiens

174

Gln Val Gln

1
Ser

Ala
Gly
Gln
65

Met
Ala
Val
Ala
Leu
145
Gly
Ser

Leu

Thr

Val
Ile
Trp
50

Gly
Glu
Arg
Thr
Pro
130
Val
Ala
Gly
Gly

Lys
210

Lys
Ser
35

Ile
Arg
Leu
Ile
Val
115
Ser
Lys
Leu
Leu
Thr

195
Val

<210> 175

Cys
Ser
Ser
180

Ser

Asn

Leu
Val
20

Trp
Asn
Val
Ser
Thr
100
Sexr
Ser
Asp
Thr
Tyr
180
Gln

Asp

Leu
Gly
165
Ser

Leu

Thr

Val
5
Ser
Val
Pro
Thr
Ser

85

Tyr
Ser
Lys
Tyr
Ser
165
Ser

Thr

Lys

Val
150
Ala
Gly
Gly

Lys

Gln
Cys
Arg
Asn
Met
70

Leu
Ile
Ala
Ser
Phe
150
Gly
Leu
Tyr

Lys

135
Lys

Leu
Leu
Thr

Val
215

Ser
Lys
Gln
Ser
55

Thr
Arg
Gly
Ser
Thr
135
Pro
Val
Ser

Ile

Val
215

Asp
Thr
Tyr
Gln

200
Asp

Ala
Ala
40

Gly
Arg
Ser
Tyr
Thr
120
Ser
Glu
His
Ser
Cys

200
Glu

Tyr
Sex
Ser
185
Thr

Lys

Ala
Ser
25

Pro
Gly
Asp
Glu
Asp
105
Lys
Gly
Pro
Thr
Val
185

Asn

Pro

Phe
Gly
170
Leu

Tyr

Lys

Glu
10

Gly
Gly
Thr
Thr
Asp
90

Phe
Gly
Gly
Val
Phe
170
Val
Val

Lys

Pro
155
Val
Ser

Ile

Val

Val
Gly
Gln
Asn
Ser
75

Thr
Trp
Pro
Thr
Thr
155
Pro
Thr

Asn

Ser

-73-

140
Glu

His
Ser
Cys

Glu
220

Lys
Thr
Gly
Tyr
60

Ile
Ala
Gly
Ser
Ala
140
Val
Ala
Val
His

Glu
220

Pro
Thr
Val
Asn

205
Pro

Lys
Phe
Leu
45

Ala
Ser
Val
Gln
Val
125
Ala
Ser
Val
Pro
Lys

205
Phe

Val
Phe
Val
190
Val

Lys

Pro
Ser
30

Glu
Gln
Thr
Tyr
Gly
110
Phe
Leu

Trp

Leu

4Ser

190
Pro

Thr
Pro
175
Thr

Asn

Ser

Gly
15

Ser
Trp
Lys
Ala
Tyr
95

Thr
Pro
Gly
Asn
Gln
175

Ser

Ser

PCT/US02/12801

Val
160
Ala
Val
His

Glu

Ser
Tyr
Met
Phe
Tyr
80

Cys
Leu
Leu
Cys
Ser
160
Ser

Ser

Asn



WO 02/086085 PCT/US02/12801

<211> 220
<212> PRT
<213> Homo sapiens

<400> 175
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr
20 25 30
Ala Ile Ser Trp Val Arg Gln -Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe
50 55 60
Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Gln Glu Trp Tyr Met Asp Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110
Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala
115 120 125
Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
130 135 ; 140
Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly
145 150 155 160
Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser
165 . 170 175
Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu
180 185 190
Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr
195 200 205
Lys Val Asp Lys Lys Val Glu Pro Lys Ser Glu Phe
210 . 215 220

<210> 176
<211> 224
<212> PRT
<213> Homo sapiens

<400> 176
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
1 5 10 15
Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr
20 25 30
Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 45
Gly Ile Ile Tyr Pro Gly Asp Ser Asp Thr Arg Tyr Ser Pro Ser Phe
50 55 60

Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
65 70 75 80

-74 -



Leu
Ala
Gly
Phe
Leu
145
Trp
Leu

Ser

Pro

<210>
<211>
<212>
<213>

<400>

Gln
1
Thr
Ser
Trp
Val
65
Gln
Tyx
Thr
Ser
Thr
145
Pro

Val

Ser

WO 02/086085

Gln
Arg
Thr
Pro
130
Gly
Asn
Gln

Ser

Ser
210

Val
Leu
Ala
Leu
50

Ser
Phe
Tyr
Phe
Thr
130
Ser
Glu
His

Ser

Trp
Leu
Leu
115
Leu
Cys
Ser
Ser
Ser

195
Asn

177
231
PRT
Homo sapiens

177

Gln
Ser
Ala
35

Gly
Val
Ser
Cys
Asp
115
Lys
Gly
Pro

Thr

Val

Ser
Tyx
100
Val
Ala
Leu
Gly
Ser
180

Leu

Thr

Leu
Leu
20

Trp
Arg
Lys
Leu
Ala
100
Val
Gly
Gly
Val
Phe

180
Val

Ser
85

Pro
Thr
Pro
vVal
Ala
165
Gly
Gly

Lys

Gln
5
Thr
Asn
Thxr
Ser
Gln

85

Arg
Trp
Pro
Thr
Thr
165

Pro

Thr

Leu
Glu
Val
Ser
Lys
150
Leu
Leu

Thr

Val

Gln
Cys
Trp
Tyr
70

Leu
Trp
Gly
Ser
Ala
150
Val

Ala

Val

Arg

Lys
Asp
Ser
Ser
135
Asp
Thr
Tyr
Gln

Asp
215

Ser
Ala
Ile
Tyr
55

Ile
Asn
Met
Gln
Val
135
Ala
Ser

Val

Pro

Ala
Leu
Ser
120
Lys
Tyr
Ser
Ser
Thr

200
Lys

Gly
Ile
Arg
40

Arg
Thr
Ser
Thr
Gly
120
Phe
Leu
Trp

Leu

Ser

Ser
Ile
105
Ala
Ser
Phe
Gly
Leu
185
Tyr

Lys

Pro
Ser
25

Gln
Ser
Ile
Val
Pro
105
Thr
Pro
Gly
Asn
Gln

185
Ser

Asp
90

Tyr
Ser
Thr
Pro
Val
170
Ser

Ile

Val

Gly
Gly
Ser
Lys
Asn
Thr
90

Pro
Leu
Leu
Cys
Ser
170

Ser

Ser

Thr
Phe
Thr
Ser
Glu
155
His
Ser
Cys

Glu

Leu
Asp
Pro
Trp
Pro
75

Pro
Gly
Val
Ala
Leu
155
Gly

Ser

Leu

-75 -

Ala
Asp
Lys
Gly
140
Pro
Thr
Val

Asn

Pro
220

Val
Ser
Gly
Tyr
60

Asp
Glu
His
Thr
Pro
140
Val
Ala
Gly

Gly

Met
Tyr
Gly
125
Gly
Val
Phe
Val
Val

205
Lys

Lys
Val
Arg
45

Asn
Thr
Asp
Tyr
Val
125
Ser
Lys
Leu

Leu

Thr

Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190

Asn

Ser

Pro
Ser
30

Gly
Asp
Ser
Thr
Tyr
110
Ser
Ser
Asp
Thr
Tyr

190
Gln
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Ser

Leu
Ile
20

Trp
Tyr
Val

Ser

Ile
100

Sexr
Val
Pro
Thr
Ser
85

Ser
Leu
Leu
Cys
Ser
165
Ser

Ser

Asn

Val
5
Ser

Val
Pro
Thr
Ser

85
Gly

Ile
70

Leu
Tyxr
Val
Ala
Leu
150
Gly
Ser

Leu

Thr

Gln

Cys

Gly

Ile
70
Leu

Lys
Gln
Asp
55

Ser
Lys
Asn
Thr
Pro
135
Val
Ala
Gly
Gly

Lys
215

Ser
Lys
Gln
Asp
Ser
Lys

Tyr

Gly
Met
40

Ser
Ala
Ala
Gly
Val
120
Ser
Lys
Leu
Leu
Thr

200
Val

Gly
Gly
Met
40

Ser
Ala
Ala

Val

Ser
25

Pro
Asp
Asp
Ser
Ser
105
Ser
Ser
Asp
Thr
Tyr
185
Gln

Asp

Ala
Ser
25

Pro
Asp
Asp

Ser

Ile
105

10
Gly

Gly
Thr
Lys
Asp
90

Val
Ser
Lys
Tyr
Ser
170
Ser

Thr

Lys

Glu
10

Gly
Gly
Thr
Lys

Asp

Phe

Tyr
Lys
Arg
Ser
75

Thr
Pro
Ala
Ser
Phe
155
Gly
Leu
Tyr

Lys

Val
Tyr
Lys
Arg
Ser
75

Thr

Phe

-77 -

Ser
Gly
Tyxr
60

Ile
Ala
Tyr
Ser
Thr
140
Pro
Val
Ser

Ile

Val
220

Lys
Ser
Gly
Tyr
60

Ile
Ala

Asp

Phe
Leu
45

Ser
Sexr
Met
Phe
Thr
125
Ser
Glu
His
Ser
Cys

205
Glu

Lys
Phe
Leu
45

Ser
Ser

Met

Val

Thr
30

Glu
Pro
Thr
Tyr
Asp
110
Lys
Gly
Pro
Thr
Val
190

Asn

Pro

Pro
Thr
30

Glu
Pro
Thr

Tyr

Trp
110

15
Ser

Trp
Ser
Ala
Tyr

95
Tyr

Gly
Val
Phe
175
Val
Val

Lys

Gly
15

Ser
Trp
Ser
Ala
Tyr

95
Gly

PCT/US02/12801

Tyx
Met
Phe
Tyxr
80

Cys
Trp
Pro
Thr
Thr
160
Pro
Thr

Asn

Serx

Glu
Tyr
Met
Phe
Tyr
80

Cys

Gln



Gly
Phe
Leu
145
Trp
Leu

Serxr

Pro

<210>
<211>
<212>
<213>

<400>

WO 02/086085

Thr
Pro
130
Gly
Asn
Gln

Ser

Ser
210

Leu
115
Leu
Cys
Ser
Ser
Ser

195
Asn

181
224
PRT
Homo sapiens

181

Val
Ala
Leu
Gly
Ser
180

Leu

Thr

Thr
Pro
Val
Ala
165
Gly
Gly

Lys

Gln Val Gln Leu Val

1
Ser

Trp
Gly
Gln
65

Leu
Ala
Gly
Phe
Leu
145
Trp
Leu

Ser

Pro

Leu
Ile
Ile
50

Gly
Gln
Arg
Thr
Pro
130
Gly
Asn
Gln

Ser

Ser
210

Lys
Gly
35

Ile
Gln
Trp
Leu
Leu
115
Leu
Cys
Ser
Ser
Ser

195
Asn

Ile
20

Trp
Tyr
Val
Ser
Phe
100
Val
Ala
Leu
Gly
Ser
180

Leu

Thr

5
Ser

Val
Pro
Thr
Ser
85

Thr
Thr
Pro
Val
Ala
165
Gly
Gly

Lys

Val
Ser
Lys
150
Leu
Leu

Thr

Val

Gln
Cys
Arg
Gly
Ile
70

Leu
Tyr
Val
Ser
Lys
150
Leu
Leu

Thr

Val

Ser
Ser
135
Asp
Thr
Tyr
Gln

Asp
215

Ser
Lys
Gln
Asp
55

Ser
Lys
Pro
Ser
Ser
135
Asp
Thr
Tyr

Gln

Asp
215

Ser
120
Lys
Tyr
Ser
Ser
Thr

200
Lys

Gly
Gly
Met
40

Ser
Ala
Ala
Phe
Ser
120
Lys
Tyr
Ser
Ser
Thr

200
Lys

Ala
Ser
Phe
Gly
Leu
185
Tyxr

Lys

Ala
Ser
25

Pro
Asp
Asp
Ser
Leu
105
Ala
Ser
Phe
Gly
Leu
185
Tyr

Lys

Ser
Thr
Pro
Val
170
Ser

Ile

Val

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Tyr
Ser
Thr
Pro
Val
170
Serxr

Ile

Val

Thx
Ser
Glu
155
His
Ser

Cys

Glu

Val
Tyr
Lys
Arg
Ser
75

Thr
Phe
Thr

Ser

Glu
155

‘His

Ser
Cys

Glu

-78 -

Lys
Gly
140
Pro
Thr
Val

Asn

Pro
220

Lys
Ser
Gly
Tyr
60

Ile
Ala
Asp
Lys
Gly
140
Pro
Thr
Val

Asn

Pro
220

Gly
125
Gly
Val
Phe
Val
Val

205
Lys

Lys
Phe
Leu
45

Ser
Ser
Met
Val
Gly
125
Gly
Val
Phe
Val
Val

205
Lys

Pro
Thr
Thr
Pro
Thr
190

Asn

Ser

Pro
Thr
30

Glu
Pro
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190

Asn

Ser

Ser
Ala
Val
Ala
175
Val
His

Glu

Gly
15

Ser
Trp
Serxr
Ala
Tyr
95

Gly
Ser
Ala
Val
Ala
175
Val
His

Glu

PCT/US02/12801

Val
Ala
Ser
160
Val
Pro

Lys

Phe

Glu
Tyr
Met
Phe
Tyr
80

Cys
Gln
Val
Ala
Ser
160
Val
Pro
Lys

Phe



WO 02/086085 PCT/US02/12801

<210> 182
<211> 224
<212> PRT
<213> Homo sapiens

<400> 182
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
1 5 10 15
Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr
20 25 30
Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 45
Gly Ile Ile Tyr Pro Gly Asp Ser Asp Thr Arg Tyr Ser Pro Ser Phe
- 50 55 60
Gin Gly Gln 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
85 90 95
Ala Arg Ile Leu Thr Gly His Val Leu Leu Phe Asp Tyr Trp Gly Gln
100 105 110 ’
Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
115 120 125
Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140
Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 150 155 160
Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val
165 170 175
Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
180 185 190 '
Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys
195 200 205
Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Glu Phe
210 215 220

<210> 183

<211> 27

<212> DNA

<213> Homo sapiens

<400> 183
cagagctatg actatcagca gtttact 27

<210> 184
<211> 26
<212> DNA
<213> Homo sapiens

<400> 184
cagagctatg actttaagac ttatct 26

-79 -



WO 02/086085

<

<210> 185
<211> 26
<212> DNA
<213> Homo

<400> 185
cagagctatg

<210> 186
<211> 27
<212> DNA
<213> Homo

<400> 186
cagagctatg

<210> 187
<211> 27
<212> DNA
<213> Homo

<400> 187
cagagctatg

<210> 188
<211> 27
<212> DNA
<213> Homo

<400> 188
cagagctatg

<210> 189
<211> 27

<212> DNA
<213> Homo

<400> 189
cagagctatg

<210> 190
<211> 27
<212> DNA
<213> Homo

<400> 190
cagagccgtg

<210> 191

sapiens

actttcttcg

sapiens

actttattaa

sapiens

actttgttecg

sapiens

acttttataa

sapiens

actttcgteg

sapiens

actttaatcg

tttttce

tgttatt

ttttatg

gtttaat

tttttct

tggtcct

-80 -
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26

27

27

27

27

27



WO 02/086085

<211> 24
<212> DNA
<213> Homo

<400> 191
cagagctatg

<210> 192
<211> 24
<212> DNA
<213> Homo

<400> 192
cagcagcttt

<210> 193
<211> 27
<212> DNA
<213> Homo

<400> 193
cagagctatg

<210> 194
<211i> 24
<212> DNA
<213> Homo

<400> 194
cagagctatg

<210> 195
<211> 24
<212> DNA
<213> Homo

<400> 195
cagagctatg

<210> 196
<211> 30

<212> DNA
<213> Homo

<400> 196
cagagctatg

<210> 197
<211> 30
<212> DNA

sapiens

accagcgtaa

sapiens

atggtacttc

sapiens

acggttttaa

sapiens

actattctct

sapiens

actttaattt

sapiens

acatgattgce

gtgg

tgtt

gactcat

tctt

tcat

tcgttatcet

-81-
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24

24

27

24

24

30
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<213> Homo

<400> 197
cagagctggg

<210> 198
<211> 24
<212> DNA
<213> Homo

<400> 198
cagagctggg

<210> 199
<211> 27
<212> DNA
<213> Homo

<400> 199
cagagctatg

<210> 200
<211> 30
<212> DNA
<213> Homo

<400> 200
cagagctatg

<210> 201
<211> 24
<212> DNA
<213> Homo

<400> 201
cagagctatg

<210> 202
<211> 27
<212> DNA
<213> Homo

<400> 202
cagagctggg

<210> 203
<211> 27
<212> DNA
<213> Homo

sapiens

acattcatcc

sapiens

accttgagcce

sapiens

acgttcttga

sapiens

acccttctca

sapiens

acgatatgca

sapiens

acattaatca

sapiens

ttttgatgtt

ttat

ttctgag

tccttetaag

gttt

tgctatt

-82 -

PCT/US02/12801

30

24

27

30

24

27
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<400> 203
cagagctatg

<210> 204
<211> 24
<212> DNA
<213> Homo

<400> 204
cagcaggcta

<210> 205
<211> 30

<212> DNA
<213> Homo

<400> 205
cagagctggg

<210> 206
<211> 30

<212> DNA
<213> Homo

<400> 206
cagagctatg

<210> 207
<211> 21

<212> DNA
<213> Homo

<400> 207
cagagcgatc

<210> 208
<211> 24

<212> DNA
<213> Homo

<400> 208
cagagctatg

<210> 209
<211> 27

<212> DNA
<213> Homo

<400> 209
cagagcegtyg

actattatga

sapiens

atgattttcc

sapiens

acaatcttaa

sapiens

acgtttttcce

sapiens

tttattttcc

sapiens

acgttactcc

sapiens

accctgttgg

ttatggt

tatt

gatgcctgtt

tattaatcgt

tcgt

ttttcct
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27

24

30

30

21

24

27



WO 02/086085

<210> 210
<211> 24

<212> DNA
<213> Homo

<400> 210
cagagctatg

<210> 211
<211> 30
<212> DNA
<213> Homo

<400> 211
cagagctatg

<210> 212
<211> 27
<212> DNA
<213> Homo

<400> 212
cagagctatg

<210> 213
<211> 24

<212> DNA
<213> Homo

<400> 213
cagagctatg

<210> 214
<211> 27
<212> DNA
<213> Homo

<400> 214

cagagctatg

<210> 215 -
<211> 24

<212> DNA
<213> Homo

<400> 215
cagcagttta

<210> 216

sapiens

acctttctcce

sapiens

acttttctca

sapiens

accttcgtta

sapiens -

accttcgtaa

sapiens

actttactta

sapiens

atgattctcc

tcgt

ttattttttt

ttctcat

tcgt

tggttct

ttat
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24

30

27

24

27

24



WO 02/086085

<211> 27
<212> DNA
<213> Homo

<400> 216
cagagctatg

<210> 217
<211> 30
<212> DNA
<213> Homo

<400> 217
cagagccgtg

<210> 218
<211> 24
<212> DNA
<213> Homo

<400> 218
cagagctatg

<210> 219
<211> 27

<212> DNA
<213> Homo

<400> 219
cagagctggg

<210> 220
<211> 27
<212> DNA
<213> Homo

<400> 220
cagagctggg

<210> 221
<211> 27
<212> DNA
<213> Homo

<400> 221
cagagctatg

<210> 222
<211> 27
<212> DNA

sapiens

acatttctgg ttatcct

sapiens

acctttatta tgtttattat

sapiens

accgttctat gtgg

)

sapiens

acgttcagac tgataag

sapiens

acccttctca ttattat

sapiens

acattatgcc tgagegt
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27

30

24

27

27

27



WO 02/086085

<213> Homo

<400> 222
cagagcatgg

<210> 223
<211> 27
<212> DNA
<213> Homo

<400> 223
cagagctttg

<210> 224
<211> 21
<212> DNA
<213> Homo

<400> 224
cagagcgact

<210> 225
<211> 21
<212> DNA
<213> Homo

<400> 225
cagagcgaca

<210> 226
<211> 12

<212> DNA
<213> Homo

<400> 226
tttatggata

<210> 227
<211> 12
<212> DNA
<213> Homo

<400> 227
ggttttgatt

<210> 228
<211> 12
<212> DNA
<213> Homo

sapiens

actttcgtct

sapiens

acatgattca

sapiens

ttcctgttat

sapiens

atccttatct

sapiens

tt

sapiens

at

sapiens

tatgcat

tcecttat

- 86 -
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27

27

21

21

12

12
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<400> 228
tttcttgata

<210> 229
<211> 24
<212> DNA
<213> Homo

<400> 229
acttttccta

<210> 230
<211> 15
<212> DNA
<213> Homo

<400> 230
ggtcatgttg

<210> 231
<211> 27
<212> DNA
<213> Homo

<400> 231
tattggegtg

<210> 232
<211> 12
<212> DNA
<213> Homo

<400> 232
ttttttgatt

<210> 233
<211> 36
<212> DNA
<213> Homo

<400> 233
ggtctttatt

<210> 234
<211> 33
<212> DNA
<213> Homo

<400> 234
cttgatactt

tt

sapiens

ttgatgctga ttct

sapiens

attat

sapiens

gtctttecttt tgatatt

sapiens

at

sapiens

gggctgttta tccttatttt gatttt

sapiens

attatcctga tctttttgat tat

-87-
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12

24

15

27

12

36

33
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<210> 235
<211> 21
<212> DNA
<213> Homo

<400> 235
acttattatt

<210> 236
<211> 33
<212> DNA
<213> Homo

<400> 236
tatatggcett

<210> 237
<211> 51
<212> DNA
<213> Homo

<400> 237
cttgttggta

<210> 238
<211> 27
<212> DNA
<213> Homo

<400> 238
tatggtgcett

<210> 239
<211> 27

<212> DNA
<213> Homo

<400> 239
ggttatgctg

<210> 240
<211> 21
<212> DNA
<213> Homo

<400> 240
tattatcttc

<210> 241

sapiens

attttgattc

sapiens

atatggctga

sapiens

ttgttggtta taagcctgat gagcecttcttt attttgatgt t

sapiens

attttggtct

sapiens

atatttcttt

sapiens

ttcttgatta

t

ggctattgat gtt

tgattat

tgattat

-88-
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21

33

51

27

27

21
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<211> 48
<212> DNA
<213> Homo

<400> 241
tggtctgatc

<210> 242
<211> 21
<212> DNA
<213> Homo

<400> 242
cttattggtt

<210> 243
<211> 36

<212> DNA
<213> Homo

<400> 243
cttactaatt

<210> 244
<211> 36
<212> DNA
<213> Homo

<400> 244
cttgttggtg

<210> 245
<211> 39

<212> DNA
<213> Homo

<400> 245
tatgttactt

<210> 246
<211> 18

<212> DNA
<213> Homo

<400> 246
tctggttatc

<210> 247
<211> 54
<212> DNA

sapiens

agtcttatca

sapiens

attttgatct

sapiens

attttgattc

sapiens

gtggttatga

sapiens

atggttatga

sapiens

ttgattat

ttattattgg catccttatt ttgatgtt

tatttattat gatcat

tcttatgttt gattct

tgattatcat tttgattat

-89.-
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48

21

36

36

39

18



WO 02/086085

<213> Homo

<400> 247
tatattggtt

<210> 248
<211> 36
<212> DNA
<213> Homo

<400> 248
tttcgtgett

<210> 249
<211> 45

<212> DNA
<213> Homo

<400> 249
attatgtggt

<210> 250
<211> 33
<212> DNA
<213> Homo

<400> 250
tattatgtta

<210>
<211>
<212>
<213>

251
33
DNA
Homo

<400> 251
catgattttg

<210>
<211> 36

<212> DNA
<213> Homo

252

<400> 252
tatgctggtc

<210> 253
<211> 33

<212> DNA
<213> Homo

sapiens

atactaatgt

sapiens

atggtgatga

sapiens

ctgattatgg

sapiens

ctgatactgc

sapliens

atggttctat

sapiens

atcagtatga

sapiens

tatggatatt

tttttatttt

tcagcttgtt

ttattttgat

ttttatggat

gttttttttt

cgtcctggtt tttatcttga ttat

gatgtt

aagggtggtg atatt

tat

ttt

gatttt

-90 -
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54

36

45

33

33

36
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<400> 253
ctttatgctg

<210> 254
<211> 27
<212> DNA
<213> Homo

<400> 254
actaagtatg

<210> 255
<211> 27
<212> DNA
<213> Homo

<400> 255
tatcgttatc

<210> 256
<211> 33
<212> DNA
<213> Homo

<400> 256
ctttttgctg

<210> 257
<211> 24
<212> DNA
<213> Homo

<400> 257
ggtggttttt

<210> 258
<211> 30
<212> DNA
<213> Homo

<400> 258
ggttatattc

<210> 259
<211> 36

<212> DNA
<213> Homo

<400> 259
tattatggtt

atgctgatat

sapiens

ttggttctga

sapiens

ctcatatgtt

sapiens

gtcttgagct

sapiens

ttaatatgga

sapiens

cttatcatct

sapiens

ttgagtatga

ttattttgat tat

ggatgtt

tgatttt

ttattttgat tat

ttat

ttttgattat

tcttcttttt gataat

-91 -
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33

27

27

33

24

30

36
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<210> 260
<211> 24
<212> DNA
<213> Homo

<400> 260
attacttata

<210> 261
<211> 21
<212> DNA
<213> Homo

<400> 261
caggagtggt

<210> 262
<211> 33
<212> DNA
<213> Homo

<400> 262
ctttatcctg

<210> 263
<211> 45
<212> DNA
<213> Homo

<400> 263
tggatgactc

<210> 264
<211> 36
<212> DNA
<213> Homo

<400> 264
cttcgtgttce

<210> 265
<211> 39
<212> DNA
<213> Homo

<400> 265
tttgtttett

<210> 266

sapiens

ttggttatga

sapiens

atatggatta

sapiens

aggatcttat

sapiens

ctcetggtea

sapiens

atgattatgc

sapiens

ataatggttc

tttt

t

ttattttgat tat

ttattatggt tatacttttg atgtt

tatgtatttt gatctt

tgttccttat tttgattat

-92.
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24

21

33

45

36

39
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<211> 33
<212> DNA
<213> Homo

<400> 266
attattggtg

<210> 267
<211> 33
<212> DNA
<213> Homo

<400> 267
ctttttactt

<210> 268
<211> 33
<212> DNA
<213> Homo

<400> 268
attcttactg

<210>
<211>
<212>
<213>

269
645
DNA
Homo

<400> 269

caggtgcaat
agctgcgegg
cctgggaagg
gcggatageg
ctgcaaatga
gatatttggg
gtgtttccge
ctggttaaag
agcggegtge
gttgtgaccg
aaaccgagca

<210>
<211>
<212>
<213>

270
645
DNA
Homo

<400> 270
caggtgcaat
agctgcgcegg
cctgggaagg

sapiens

attatgttat

sapiens

atccttttet

sapiens

gtcacgttct

sapiens

tggtggaaag
ccteecggatt
gtctcgagtg
tgaaaggccg
acagcctgeg
gccaaggcac
tggctccgag
attatttccc
atacctttce
tgccgagcag
acaccaaagt

sapiens

tggtggaaag
cctecggatt
gtctcgagtg

tttttttgat

ttattttgat

tctttttgat

cggcggcggce
tacctttage
ggtgagcgeg
ttttaccatt
tgcggaagat
cctggtgacg
cagcaaaagc
ggaaccagtc
ggcggtgetyg
cagcttagge
ggataaaaaa

cggcggcgge
tacctttage

ggtgagcgcey

gtt

gtt

tat

ctggtgcaac
agctatgcga
attagcggta
tcacgtgata
acggccgtgt
gttagctcag
accagcggcyg
accgtgagcet
caaagcagcg
actcagacct
gtggaaccga

ctggtgcaac
agctatgcga
attagcggta
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€gggcggcag
tgagctgggt
gcggcggcag
attcgaaaaa
attattgcge
cgtcgaccaa
gcacggctgce
ggaacagcgg
gcctgtatag
atatttgcaa
aaagc

cgggcggceag
tgagctgggt
gcggeggeag

PCT/US02/12801

cctgegtcetg
gcgccaagcece
cacctattat
caccctgtat
gcgttttatg
aggtccaage
cctgggetge
ggcgctgacce
cctgagcecagce
cgtgaaccat

cctgcegtcetg
gcgccaagcc
cacctattat

33

33

33

60
120
180
240
300
360
420
480
540
600
645

60
120
180



WO 02/086085

gcggatageg
ctgcaaatga
gattattggg
gtgtttcege
ctggttaaag
agcggegtge
gttgtgaccg
aaaccgagca

<210> 271
<211> 645
<212> DNA
<213> Homo

<400> 271

caggtgcaat
agctgcgegg
cctgggaagg
gcggatageg
ctgcaaatga
gatatttggg
gtgtttcecge
ctggttaaag
agcggcegtge
gttgtgaccg
aaaccgagca

<210> 272
<211> 657
<212> DNA
<213> Homo

<400> 272

caggtgcaat
agctgecgcegyg
cctgggaagyg
gcggatageg
ctgcaaatga
cctattgatg
aaaggtccaa
gcectggget
ggggcgcetga
agcctgagea
aacgtgaacc

<210> 273
<211> 648
<212> DNA
<213> Homo

tgaaaggccg
acagcctgcg
gccaaggcac
tggctccgag
attatttccc
atacctttecc
tgccgagcag
acaccaaagt

sapiens

tggtggaaag
cctececggatt
gtctcgagtg
tgaaaggccg
acagcctgcg
gccaaggcac
tggctcegag
attatttcce
atacctttcc
tgccgageag
acaccaaagt

sapiens

tggtggaaag
ccteccecggatt
gtctcgagtyg
tgaaaggccg
acagcctgcg
ctgattcttg
gcgtgtttce
gcctggttaa
ccagcggcegt
gcgttgtgac
ataaaccgag

sapiens

ttttaccatt
tgcggaagat
cctggtgacg
cagcaaaagc
ggaaccagtc
ggcggtgetg
cagcttaggce
ggataaaaaa

¢ggcggeggce
tacctttagce
ggtgagcgeg
ttttaccatt
tgcggaagat
cctggtgacg
cagcaaaagc
ggaaccagtc
ggcggtgetg
cagcttaggce
ggataaaaaa

cggcggcgge
tacctttage
ggtgagcgceg
ttttaccatt
tgcggaagat
gggccaaggc
gctggcteceg
agattatttc
gcataccttt
cgtgeccgage
caacaccaaa

tcacgtgata
acggccgtgt
gttagctcag
accagcggcg
accgtgagcet
caaagcagcg
actcagacct
gtggaaccga

ctggtgcaac
agctatgcga
attagcggta
tcacgtgata
acggccgtgt
gttagctcag
accagcggcyg
accgtgagct
caaagcagcg
actcagacct
gtggaaccga

ctggtgcaac
agctatgcga
attagcggta
tcacgtgata
acggccgtgt
accctggtga
agcagcaaaa
ccggaaccag
ccggceggtge
agcagcttag
gtggataaaa

-94 -

attcgaaaaa
attattgcgce
cgtcgaccaa
gcacggctgc
ggaacagcgg
gcctgtatag
atatttgcaa
aaagc

cgggcggcag
tgagctgggt
gcggceggceag
attcgaaaaa
attattgcge
cgtcgaccaa
gcacggcectge
ggaacagcgg
gcctgtatag
atatttgcaa
aaagc

cgggcggcag
tgagctgggt
gcggcggcag
attcgaaaaa
attattgcgce
cggttagctce
gcaccagcgg
tcaccgtgag
tgcaaagcag
gcactcagac
aagtggaacc

PCT/US02/12801

caccctgtat
gcgtggtttt
aggtccaagc
cctgggcectge
ggcgctgacc
cctgagcage
cgtgaaccat

cctgcegtcetg
gcgccaagcc
cacctattat
caccctgtat
gcgttttett
aggtccaage
cctgggctge
ggcgctgace
cctgagcage
cgtgaaccat

cctgegtcetg
gcgccaagcce
cacctattat
caccctgtat
gcgtactttt
agcgtcgacc
cggcacggct
ctggaacagc
cggcctgtat
ctatatttgce
gaaaagc

240
300
360
420
480
540
600
645

60
120
180
240
300
360
420
480
540
600
645

60
120
180
240
300
360
420
480
540
600
657



WO 02/086085

<400> 273

caggtgcaat
agctgcgegg
cctgggaagg
gcggatagceg
ctgcaaatga
gttgattatt
agcgtgtttce
tgcctggtta
accagcggcg
agcgttgtga
cataaaccga

<210> 274
<211> 660
<212> DNA
<213> Homo

<400> 274

caggtgcaat
agctgcgegg
cctgggaagg
gcggatagcg
ctgcaaatga
cgtggtcttt
accaaaggtc
gctgccctgg
agcggggcgce
tatagcctga
tgcaacgtga

<210>
<211>
<212>
<213>

275
645
DNA
Homo

<400> 275

caggtgcaat
agctgcgegyg
cctgggaagy
gcggatageg
ctgcaaatga
gattattggg
gtgtttcege
ctggttaaag
agcggcegtge
gttgtgaccyg
aaaccgagca

<210> 276

tggtggaaag
cctceggatt
gtctegagtg
tgaaaggccg
acagcctgceg
ggggccaagg
cgctggctec
aagattattt
tgcatacctt
ccgtgcecgag
gcaacaccaa

sapiens

tggtggaaag
cctccggatt
gtctcgagtyg
tgaaaggccg
acagcctgcg
cttttgatat
caagcgtgtt
gctgectggt
tgaccagcgg
gcagcgttgt
accataaacc

sapiens

tggtggaaag
cctceggatt
gtctcgagtg
tgaaaggccg
acagcctgeg
gccaaggcac
tggctccgag
attatttccc
atacctttcc
tgccgagcag
acaccaaagt

¢ggcggegge
tacctttagc
ggtgagcgeg
ttttaccatt
tgcggaagat
caccctggtg
gagcagcaaa
cccggaacca
tceggeggtg
cagcagctta
agtggataaa

cggcggcegge
tacctttagce
ggtgagcgeg
ttttaccatt
tgcggaagat
ttggggccaa
tccgetgget
taaagattat
cgtgcatacc
gaccgtgecyg
gagcaacacc

cggcggeggce
tacctttage
ggtgagcgcy
ttttaccatt
tgcggaagat
cctggtgacyg
cagcaaaagc
ggaaccagtc
ggcggtgetg
cagcttaggc
ggataaaaaa

ctggtgcaac
agctatgcga
attagcggta
tcacgtgata
acggccegtgt
acggttagct
agcaccagcg
gtcaccgtga
ctgcaaagca
ggcactcaga
aaagtggaac

ctggtgcaac
agctatgcga
attagcggta
tcacgtgata
acggecegtgt
ggcaccctgg
ccgagcagca
ttcceggaac
tttceggegyg
agcagcagct
aaagtggata

ctggtgcaac
agctatgcga
attagcggta
tcacgtgata
acggcegtgt
gttagctcag
accagcggcg
accgtgagct
caaagcagcg
actcagacct
gtggaaccga

-95.

cgggcggcag
tgagctgggt
gcggcggceag
attcgaaaaa
attattgcgce
cagcgtcgac
gcggcacgge
gctggaacag
gcggcectgta
cctatatttg
cgaaaagc

cgggcggceag
tgagctgggt
gcggceggeag
attcgaaaaa
attattgcgce
tgacggttag
aaagcaccag
cagtcaccgt
tgctgcaaag
taggcactca
aaaaagtgga

cgggcggcag
tgagctgggt
gcggeggeag
attcgaaaaa
attattgege
cgtcgaccaa
gcacggctgce
ggaacagcgg
gcctgtatag
atatttgcaa
aaagc

PCT/US02/12801
cctgegtcetg 60
gcgccaagce 120
cacctattat 180
caccctgtat 240
gcgtggtcat 300
caaaggtcca 360
tgccctggge 420
cggggcgcetg 480
tagcctgage 540
caacgtgaac 600

648
cctgegtcetg 60
gcgccaagcece 120
cacctattat 180
caccctgtat 240
gcgttattgg 300
ctcagcgtcg 360
cggcggcacyg 420
gagctggaac 480
cagcggcctg 540
gacctatatt 600
accgaaaagc 660
cctgcgtetg 60
gcgccaagcc 120
cacctattat 180
caccctgtat 240
gcgttttttt 300
aggtccaagc 360
cctgggctge 420
ggcgctgacc 480
cctgagcagce 540
cgtgaaccat 600

645



WO 02/086085

<211> 669
<212> DNA
<213> Homo

<400> 276

caggtgcaat
agctgcaaag
cctgggcagg
gcgcagaagt
atggaactga
tattgggctg
tcagcgtcga
ggcggcacgg
agctggaaca
agcggectgt
acctatattt
ccgaaaagc

<210>
<211>
<212>
<213>

277
666
DNA
Homo

<400> 277
caggtgcaat
agctgegegy
cctgggaagg
gcggatagcg
ctgcaaatga
acttattatc
gcgtcgacca
ggcacggctg
tggaacagcg
ggcctgtata
tatatttgca
aaaagc

278
654
DNA
Homo

<210>
<211>
<212>
<213>

<400> 278

caggtgcaat
agctgcaaag
cctgggcagg
gcgcagaagt
atggaactga
tattattttg
ggtccaagcg

sapiens

tggttcagtce
cctcecggagg
gtctcgagtyg
ttcagggceg
gcagcctgceg
tttatcctta
ccaaaggtcce
ctgcecctggg
gcggggcget
atagcctgag
gcaacgtgaa

sapiens

tggtggaaag
cctccggatt
gtctcgagtg
tgaaaggcceg
acagcctgeg
ctgatctttt
aaggtccaag
ccctgggetg
gggcgctgac
gcctgagcecag
acgtgaacca

sapiens

tggttcagtc
cctececggagg
gtctcgagtg
ttcagggceg
gcagcctgeg
attcttgggg
tgtttccget

tggcgcggaa
cacttttage
gatgggcgge
ggtgaccatt
tagcgaagat
ttttgatttt
aagcgtgttt
ctgcctggtt
gaccagcggce
cagcgttgtg
ccataaaccg

cggcggcggce
tacctttage
ggtgagcgceg
ttttaccatt
tgcggaagat
tgattattgg
cgtgtttecg
cctggttaaa
cagcggcgtg
cgttgtgace
taaaccgagc

tggcgcggaa
cacttttagc
gatgggeggce
ggtgaccatt
tagcgaagat
ccaaggcacc
ggctccgagce

gtgaaaaaac
agctatgcga
attattccga
accgcggatg
acggccgtgt
tggggccaag
ccgectggcte
aaagattatt
gtgcatacct
accgtgccga
agcaacacca

ctggtgcaac
agctatgcga
attagcggta
tcacgtgata
acggcecgtgt
ggccaaggca
ctggctccga
gattatttcc
catacctttc
gtgccgagcea
aacaccaaag

gtgaaaaaac
agctatgcga
attattccga
accgcggatg
acggececgtgt
ctggtgacgg
agcaaaagca

- 96-

cgggcagceag
ttagctgggt
tttttggcac
aaagcaccag
attattgcge
gcaccctggt
cgagcagcaa
tccecggaacce
ttcecggeggt
gcagcagctt
aagtggataa

cgggcggeag
tgagctgggt
gcggceggceag
attcgaaaaa
attattgcge
ccctggtgac
gcagcaaaag
cggaaccagt
cggcggtget
gcagcttagg
tggataaaaa

cgggcageag
ttagctgggt
tttttggcac
aaagcaccag
attattgcge
ttagctcagc

ccagcggcgy

PCT/US02/12801
cgtgaaagtg 60
gcgccaagcce 120
ggcgaactac 180
caccgcgtat 240
gcgtggtcett 300
gacggttagce 360
aagcaccagc 420
agtcaccgtg 480
gctgcaaagce 540
aggcactcag 600
aaaagtggaa 660

669
cctgcgtctg 60
gcgccaagcc 120
cacctattat 180
caccctgtat 240
gcgtcttgat 300
ggttagctca 360
caccagcggce 420
caccgtgagc 480
gcaaagcagc 540
cactcagacc 600
agtggaaccg 660

666
cgtgaaagtg 60
gcgccaagcce 120
ggcgaactac 180
caccgcegtat 240
gcgtacttat 300
gtcgaccaaa 360
cacggctgcec 420



WO 02/086085

ctgggctgcee
gcgctgacca
ctgagcagcyg
gtgaaccata

<210> 279
<211> 666
<212> DNA
<213> Homo

<400> 279
caggtgcaat
agctgcgegg
cctgggaagg
gcggatagceg
ctgcaaatga
gcttatatgg
gcgtcgacca
ggcacggctyg
tggaacagcg
ggcctgtata
tatatttgca
aaaagc

<210>
<211>
<212>
<213>

280
684
DNA
Homo

<400> 280

caggtgcaat
agctgcaaag
cctgggcagg
gcgcagaagt
atggaactga
ggtattgttg
ctggtgacgg
agcaaaagca
gaaccagtca
gcggtgcetge
agcttaggca
gataaaaaag

<210>
<211>
<212>
<213>

281
660
DNA
Homo

<400> 281
caggtgcaat

tggttaaaga
gcggegtgcea
ttgtgaccgt
aaccgagcaa

sapiens

tggtggaaag
cctceggatt
gtctcgagtg
tgaaaggccg
acagcctgceg
ctgaggctat
aaggtccaag
ccctgggetg
gggcgctgac
gcctgagcag
acgtgaacca

sapiens

tggttcagag
cctccggata
gtctcgagtg
ttcagggccg
gcagcctgeg
gttataagcc
ttagctcage
ccagcggcegyg
ccgtgagetg
aaagcagcgg
ctcagaccta
tggaaccgaa

sapiens

tggtggaaag

ttatttcccyg
tacctttccg
gccgagcagce
caccaaagtg

cggcggeggce
tacctttagce
ggtgagcgceg
ttttaccatt
tgcggaagat
tgatgtttgg
cgtgtttccg
cctggttaaa
cagcggegtg
cgttgtgacc
taaaccgagc

cggcgcggaa
tacctttacc
gatgggctgg
ggtgaccatg
tagcgaagat
tgatgagctt
gtcgaccaaa
cacggctgcece
gaacagcggg
cctgtatage
tatttgcaac
aagc

¢ggcggcgge

gaaccagtca
gcggtgectge
agcttaggca
gataaaaaag

ctggtgcaac
agctatgcga
attagcggta
tcacgtgata
acggccgtgt
ggccaaggca
ctggctccga
gattatttcc
cataccttte
gtgccgagcea
aacaccaaag

gtgaaaaaac
agctattata
attaacccga
acccgtgata
acggccgtgt
ctttattttg
ggtccaagcg
ctgggctgce
gcgctgacca
ctgagcagcg
gtgaaccata

ctggtgcaac

-97-

ccgtgagctg
aaagcagcgg
ctcagaccta
tggaaccgaa

cgggcggcag
tgagctgggt
gcggcggcag
attcgaaaaa
attattgecgc
ccctggtgac
gcagcaaaag
cggaaccagt
cggcggtgcet
gcagcttagg
tggataaaaa

cgggcgcgag
tgcactgggt
atagcggcgyg
ccagcattag
attattgcge
atgtttgggg
tgtttccget
tggttaaaga
gcggegtgea
ttgtgaccgt
aaccgagcaa

cgggcggcag

PCT/US02/12801
gaacagcggg 480
cctgtatagce 540
tatttgcaac 600
aagc 654
cctgcgtctg 60
gcgccaagcec 120
cacctattat 180
caccctgtat 2490
gcgttatatg 300
ggttagctca 360
caccagcggc 420
caccgtgagce 480
gcaaagcagc 540
cactcagacc 600
agtggaaccg 660

666
cgtgaaagtyg 60
ccgccaagcce 120
cacgaactac 180
caccgcgtat 240
gcgtcttgtt 300
ccaaggcacc 360
ggctccgage 420
ttatttcceg 480
tacctttccg 540
gccgagcagce 600
caccaaagtg 660

684
cctgcgtcetg 60



WO 02/086085

agctgcgegyg
cctgggaagyg
gcggatageg
ctgcaaatga
gcttattttg
accaaaggtc
gctgecectgg
agcggggcgce
tatagcctga
tgcaacgtga

<210> 282
<211> 669
<212> DNA
<213> Homo

<400> 282

caggtgcaat
acctgtgcga
cagtctectg
aacgattatg
cagtttagcc
cgtggttatg
tcagcgtcga
ggcggcacgg
agctggaaca
agcggectgt
acctatattt
ccgaaaagc

<210> 283
<211> 654
<212> DNA
<213> Homo

<400> 283

caggtgcaat
agctgegegyg
cctgggaagyg
gcggatagceg
ctgcaaatga
cttcttettg
ggtccaagcg
ctgggctgcece
gcgctgacca
ctgagcagcg
gtgaaccata

<210> 284
<211> 681

cctececggatt
gtctcgagtg
tgaaaggccg
acagcctgceg
gtcttgatta
caagcgtgtt
gctgectggt
tgaccagcgg
gcagcgttgt
accataaacc

sapiens

tgcaacagtc
tttccggaga
ggcgtggecet
cggtgagcegt
tgcaactgaa
ctgatatttc
ccaaaggtcc
ctgcectggg
gcggggeget
atagcctgag
gcaacgtgaa

sapiens

tggtggaaag
ccteceggatt
gtctcgagtg
tgaaaggccg
acagcctgeg
attattgggg
tgtttceget
tggttaaaga
gcggcgtgea
ttgtgaccgt
aaccgagcaa

tacctttagc
ggtgagcgeg
ttttaccatt
tgcggaagat
ttggggccaa
tcegetgget
taaagattat
cgtgcatacc
gaccgtgccg
gagcaacacc

tggtceggge
tagcgtgagce
cgagtggcectyg
gaaaagccgyg
cagcgtgace
ttttgattat
aagcgtgttt
ctgectggtt
gaccagcggce
cagcgttgtg
ccataaaccg

¢ggcggegge
tacctttagce
ggtgagcgeyg
ttttaccatt
tgcggaagat
ccaaggcacc
ggctcecgagce
ttatttcccg
tacctttceceg
gccgagcagce
caccaaagtg

agctatgcga
attagcggta
tcacgtgata
acggccgtgt
ggcaccctgg
ccgagcagca
ttcccggaac
tttececggegg
agcagcagct
aaagtggata

ctggtgaaac
agcaacagcg
ggccgtacct
attaccatca
ccggaagata
tggggccaag
ccgctggetce
aaagattatt
gtgcatacct
accgtgccga
agcaacacca

ctggtgcaac
agctatgcga
attagcggta
tcacgtgata
acggccgtgt
ctggtgacgg
agcaaaagca
gaaccagtca
gcggtgetge
agcttaggca
gataaaaaag

-98-

tgagctgggt
gcggcggcag
attcgaaaaa
attattgegce
tgacggttag
aaagcaccag
cagtcaccgt
tgctgcaaag
taggcactca
aaaaagtgga

cgagccaaac
cggcgtggaa
attatcgtag
acccggatac
cggccgtgta
gcaccctggt
cgagcagcaa
tccecggaacce
ttceggeggt
gcagcagctt
aagtggataa

¢gggcggcag
tgagctgggt
gcggcggeag
attcgaaaaa
attattgcge
ttagctcage
ccagcggcgyg
ccgtgagetg
aaagcagcgg
ctcagaccta
tggaaccgaa

PCT/US02/12801

gcgccaagcec
cacctattat
caccctgtat
gcgttatggt
ctcagcgtceg
cggcggeacyg
gagctggaac

cagcggcctg:

gacctatatt
accgaaaagc

cctgagceccectg
ctggattcgce
caaatggtat
ttcgaaaaac
ttattgcgeg
gacggttagce
aagcaccagc
agtcaccgtg
gctgcaaagce
aggcactcag
aaaagtggaa

cctgcgtcetg
gcgccaagcce
cacctattat
caccctgtat
gcgttattat
gtcgaccaaa
cacggctgcce
gaacagcggg
cctgtatagce
tatttgcaac
aagc

120
180
240
300
360
420
480
540
600
660

60
120
180
240
300
360
420
480
540
600
660
669

60
120
180
240
300
360
420
480
540
600
654



WO 02/086085

<212> DNA
<213> Homo

<400> 284

caggtgcaat
agctgcaaag
cctgggcagg
gcgcagaagt
atggaactga
gatcagtctt
gtgacggtta
aaaagcacca
ccagtcaccg
gtgctgcaaa
ttaggcactc
aaaaaagtgg

<210>
<211>
<212>
<213>

285
654
DNA
Homo

<400> 285

caggtgcaat
agctgcgegyg
cctgggaagyg
gcggatagceg
ctgcaaatga
ggttattttg
ggtccaagcg
ctgggctgcee
gcgctgacca
ctgagcagcg
gtgaaccata

286
669
DNA
Homo

<210>
<211>
<212>
<213>

<400> 286

caggtgcaat
agctgcaaag
cctgggaagg
tctecgaget
cttcaatgga
aattattttg
tcagcgtcga
ggcggcacgg
agctggaaca

sapiens

tggttcagtce
cctcecggagg
gtctcgagtg
ttcagggccg
gcagcctgceg
atcattatta
gctcagcgtce
gcggcggeac
tgagctggaa
gcagcggcect
agacctatat
aaccgaaaag

sapiens

tggtggaaag
cctccggatt
gtctcgagtyg
tgaaaggccg
acagcctgceg
atctttgggg
tgtttccget
tggttaaaga
gcggcgtgcea
ttgtgaccgt
aaccgagcaa

sapiens

tggttcagag
gttccggata
gtctcgagtg
ttcagggcca
gcagcctgaa
attctattta
ccaaaggtcc
ctgecectggg
gcggggcegcet

tggcgcggaa
cacttttagc
gatgggcggce
ggtgaccatt
tagcgaagat
ttggcatcct
gaccaaaggt
ggctgccecctg
cagcggggcyg
gtatagcctg
ttgcaacgt

c .

€ggcggcgge
tacctttage
ggtgagcgcyg
ttttaccatt
tgcggaagat
ccaaggcacc
ggctccgage
ttatttcccg
tacctttccg
gccgagcagce
caccaaagtg

cggcgeggaa
ttcctttacg
gatgggcatt
ggtgaccatt
agcgagcgat
ttatgatcat
aagcgtgttt
ctgcctggtt
gaccagcgge

gtgaaaaaac
agctatgcga
attattccga
accgcggatg
acggccgtgt
tattttgatg
ccaagcgtgt
ggctgectgg
ctgaccagcg
agcagcgttg
aaccataaac

ctggtgcaac
agctatgcga
attagcggta
tcacgtgata
acggcecgtgt
ctggtgacgg
agcaaaagca
gaaccagtca
geggtgetge
agcttaggca
gataaaaaag

gtgaaaaaac
agctattgga
atttatccgg
agcgcggata
acggccatgt
tggggccaag
ccgcectggcete
aaagattatt
gtgcatacct

-99.

cgggcagcag
ttagctgggt
tttttggcac
aaagcaccag
attattgcgce
tttggggcca
ttcecgetgge
ttaaagatta
gcgtgcatac
tgaccgtgcece
cgagcaacac

c€gggcggcag

tgagctgggt
gcggcggeag
attcgaaaaa
attattgcge
ttagctcagce
c¢cagcggcgg
ccgtgagctg
aaagcagcgg
ctcagaccta
tggaaccgaa

cgggcgaaag
ttggctgggt
gcgatagcga
aaagcattag
attattgcge
gcaccctggt
cgagcagcaa
tceecggaacce
tteccggeggt

PCT/US02/12801
cgtgaaagtg 60
gcgccaagcc 120
ggcgaactac 180
caccgcgtat 240
gcgttggtct 300
aggcaccctg 360
tccgagcagce 420
tttcccggaa 480
ctttccggceg 540
gagcagcagc 600
caaagtggat 660

681
cctgcgtctg 60
gcgccaagcce 120
cacctattat 180
caccctgtat 240
gcgtcttatt 300
gtcgaccaaa 360
cacggctgcece 420
gaacagcggg 480
cctgtatage 540
tatttgcaac 600
aagc 654
cctgaaaatt 60
gcgccagatg 120
tacccgttat 180
caccgcgtat 240
gcgtcettact 300
gacggttagc 360
aagcaccagc 420
agtcaccgtg 480
gctgcaaage 540



WO 02/086085

agcggectgt
acctatattt
ccgaaaagc

<210> 287
<211> 669
<212> DNA
<213> Homo

<400> 287

caggtgcaat
agctgcaaag
cctgggaagg
tctecgaget
cttcaatgga
ggtggtggtt
tcagcgtcga
ggcggceacgg
agctggaaca
agcggcectgt
acctatattt
ccgaaaagc

<210> 288
<211> 672
<212> DNA
<213> Homo

<400> 288

caggtgcaat
agctgcaaag
cctgggaagg
tctcecgaget
cttcaatgga
acttatggtt
agctcagegt
agcggcggca
gtgagctgga
agcagcggcce
. cagacctata
gaaccgaaaa

<210>
<211>
<212>
<213>

289
651
DNA
Homo

<400> 289
caggtgcaat
agctgcaaag

atagcctgag
gcaacgtgaa

sapiens

tggttcagag
gttccggata
gtctcgagtg
ttcagggcca
gcagcctgaa
atgatcttat
ccaaaggtec
ctgccectggg
gcggggcegcet
atagcctgag
gcaacgtgaa

sapiens

tggttcagag
gttccggata
gtctcgagtg
ttcagggcca
gcagcctgaa
atgatgatta
cgaccaaagg
cggctgecect
acagcgggge
tgtatagcct
tttgcaacgt
gc

sapiens

tggttcagtc
cctcecggagg

cagcgttgtg
ccataaaccg

cggcgcggaa
ttcctttacg
gatgggcatt
ggtgaccatt
agcgagcgat
gtttgattct
aagcgtgttt
ctgcctggtt
gaccagcgge
cagcgttgtg
ccataaaccg

cggcgcggaa
ttcctttacg
gatgggcatt
ggtgaccatt
agcgagcgat
tcattttgat
tccaagegtg
gggctgcetg
gctgaccagc
gagcagcgtt
gaaccataaa

tggcgcggaa
cacttttagce

accgtgccga
agcaacacca

gtgaaaaaac
agctattgga
atttatccgg
agcgcggata
acggccatgt
tggggccaag
ccgetggete
aaagattatt
gtgcatacct
accgtgccga
agcaacacca

gtgaaaaaac
agctattgga
atttatccgg
agcgcggata
acggccatgt
tattggggcee
ttteccgetgg
gttaaagatt
ggcgtgcata
gtgaccgtge
ccgagcaaca

gtgaaaaaac
agctatgcga

- 100 -

gcagcagctt
aagtggataa

c¢gggcgaaag
ttggctgggt
gcgatagcga
aaagcattag
attattgcge
gcaccctggt
cgagcagcaa
tccecggaacce
ttcecggeggt
gcagcagctt
aagtggataa

cgggcgaaag
ttggctgggt
gcgatagcga
aaagcattag
attattgcge
aaggcaccct
ctccgagcecag
atttcccgga
cctttcecgge
cgagcagcag
ccaaagtgga

cgggcagcag
ttagctgggt

PCT/US02/12801

aggcactcag
aaaagtggaa

cctgaaaatt
gcgccagatg
tacccgttat
caccgcgtat
gcgtcttgtt
gacggttagc
aagcaccagc
agtcaccgtg
gctgcaaagce
aggcactcag
aaaagtggaa

cctgaaaatt
gcgccagatg
tacccgttat
caccgcgtat
gcgttatgtt
ggtgacggtt
caaaagcacc
accagtcacc
ggtgctgcaa
cttaggcact
taaaaaagtg

cgtgaaagtg
gcgccaagcec

600
660
669

60
120
180
240
300
360
420
480
540
600
660
669

60
120
180
240
300
360
420
480
540
600
660
672

60
120



WO 02/086085

cctgggcagg
gcgcagaagt
atggaactga
tatcttgatt
ccaagcgtgt
ggctgectgg
ctgaccagcg
agcagcgttg
aaccataaac

<210> 290
<211> 687
<212> DNA
<213> Homo

<400> 290

caggtgcaat
agctgcaaag
cctgggecagg
gcgcagaagt
atggaactga
ggttatacta
accctggtga
agcagcaaaa
ccggaaccag
ccggceggtge
agcagcttag
gtggataaaa

<210> 291
<211> 6689
<212> DNA
<213> Homo

<400> 291

caggtgcaat
agctgcaaag
cctgggaagg
tctecgaget
cttcaatgga
gcttatggtg
tcagcgtcga
ggcggcacgyg
agctggaaca
agcggectgt
acctatattt
ccgaaaagc

<210> 292
<211> 678

gtctcgagtg
ttcagggcceg
gcagcctgceg
attggggcca
ttcegetgge
ttaaagatta
gcgtgcatac
tgaccgtgcee
cgagcaacac

sapiens

tggttcagtec
cctccggagg
gtctcgagtg
ttcagggccg
gcagcctgeg
atgttatgga
cggttagcetce
gcaccagcgg
tcaccgtgag
tgcaaagcag
gcactcagac
aagtggaacc

sapiens

tggttcagag
gttccggata
gtctcgagtg
ttcagggcca
gcagcctgaa
atgattttta

ccaaaggtcc,

ctgcectggg
gcggggeget
atagcctgag
gcaacgtgaa

gatgggceggce
ggtgaccatt
tagcgaagat
aggcaccctg
tccgagcecage
tttcceggaa
ctttceggeg
gagcagcagc
caaagtggat

tggcgecggaa
cacttttagc
gatgggcggce
ggtgaccatt
tagcgaagat
tattcgtcet
agcgtcgacce
cggcacggct
ctggaacagc
cggcctgtat
ctatatttgce
gaaaagc

cggcgcggaa
ttcctttacg
gatgggcatt
ggtgaccatt
agcgagcgat
ttttgatgtt
aagcgtgttt
ctgectggtt
gaccagcggce
cagcgttgtg
ccataaaccg

attattccga
accgcggatg
acggeccgtgt
gtgacggtta
aaaagcacca
ccagtcaccg
gtgctgcaaa
ttaggcactc
aaaaaagtgg

gtgaaaaaac
agctatgcga
attattccga
accgcggatg
acggccgtgt
ggtttttatc
aaaggtccaa
gcecctgggcet
ggggcgctga
agcctgagca
aacgtgaacc

gtgaaaaaac
agctattgga
atttatccgg
agcgcggata
acggccatgt
tggggccaag
ccgctggcete
aaagattatt
gtgcatacct
accgtgccga
agcaacacca

-101 -

tttttggcac
aaagcaccag
attattgcge
gctcagcegte
gcggcggceac
tgagctggaa
gcagcggect
agacctatat
aaccgaaaag

cgggcagcag
ttagctgggt
tttttggcac
aaagcaccag
attattgcge
ttgattattg
gcgtgtttee
gcctggttaa
ccagcggegt
gcgttgtgac
ataaaccgag

cgggcgaaag
ttggectgggt
gcgatagcga
aaagcattag
attattgcge
gcaccctggt
cgagcagcaa
tcceggaace
ttcecggeggt
gcagcagctt
aagtggataa

PCT/US02/12801
ggcgaactac 180
caccgcgtat 240
gcgttctggt 300
gaccaaaggt 360
ggctgccctg 420
cagcggggceg 480
gtatagcctg 540
ttgcaacgtg 600
c 651
cgtgaaagtg 60
gcgccaagcce 120
ggcgaactac 180
caccgcgtat 240
gcgttatatt 300
gggccaaggc 360
gctggectcecg 420
agattatttc 480
gcataccttt 540
cgtgccgage 600
caacaccaaa 660

687
cctgaaaatt 60
gcgccagatg 120
tacccgttat 180
caccgcgtat 240
gcgttttcegt 300
gacggttage 360
aagcaccagc 420
agtcaccgtg 480
gctgcaaagc 540
aggcactcag 600
aaaagtggaa 660

669



WO 02/086085

<212> DNA
<213> Homo

<400> 292

caggtgcaat
agctgcaaag
cctgggcagg
gcgcagaagt
atggaactga
tggtctgatt
acggttagct
agcaccagcg
gtcaccgtga
ctgcaaagca
ggcactcaga
aaagtggaac

<210> 293
<211> 666
<212> DNA
<213> Homo

<400> 293

caggtgcaat
agctgcaaag
cctgggaagg
tctcegaget
cttcaatgga
gttactgata
gcgtcgacca
ggcacggctg
tggaacageg
ggcctgtata
tatatttgca
aaaagc

<210>
<211>
<212>
<213>

294
666
DNA
Homo

<400> 294

caggtgcaat
agctgcaaag
cctgggaagg
tctecgaget
cttcaatgga
tttgatggtt
gcgtcgacca
ggcacggctg

sapiens

tggttcagag
cctceggata
gtctcgagtg
ttcagggccg
gcagcctgeg
atggtcagct
cagcgtcgac
gcggcacggce
gctggaacag
gcggectgta
cctatatttg
cgaaaagc

sapiens

tggttcagag
gttccggata
gtctcgagtg
ttcagggcca
gcagcctgaa
ctgcttattt
aaggtccaag
ccctgggetg
gggcgcetgac
gcctgageag
acgtgaacca

'sapiens

tggttcagag
gttccggata
gtctcgagtg
ttcagggcceca
gcagcctgaa
ctatttttat
aaggtccaag
ccctgggetg

cggcgcggaa
tacctttace
gatgggctgg
ggtgaccatg
tagcgaagat
tgttaagggt
caaaggtcca
tgcectggge
cggggcgcetyg
tagcctgagc
caacgtgaac

cggcgcggaa
ttcctttacg
gatgggcatt
ggtgaccatt
agcgagcgat
tgattattgg
cgtgtttccy
cctggttaaa
cagcggcgty
cgttgtgacc
taaaccgagc

cggcgcggaa
ttcctttacg
gatgggcatt
ggtgaccatt
agcgagcgat
ggatttttgg
cgtgtttceg
cctggttaaa

gtgaaaaaac

agctattata

attaacccecga
acccgtgata
acggccgtgt
ggtgatattt
agcgtgtttc
tgcctggtta
accagcggcyg
agcgttgtga
cataaaccga

gtgaaaaaac
agctattgga
atttatccgg
agcgcggata
acggccatgt
ggccaaggca
ctggctcecga
gattatttcc
catacctttc
gtgccgagcea
aacaccaaag

gtgaaaaaac
agctattgga
atttatcecgg
agcgcggata
acggccatgt
ggccaaggca
ctggctccga
gattatttcc

-102 -

cgggcgcgag
tgcactgggt
atagcggegg
ccagcattag
attattgcge
ggggccaagg
cgctggctcce
aagattattt
tgcatacctt
ccgtgeecgag
gcaacaccaa

cgggcgaaag
ttggctgggt
gcgatagcga
aaagcattag
attattgcege
ccctggtgac
gcagcaaaag
cggaaccagt
cggcggtget
gcagcttagg
tggataaaaa

cgggcgaaag
ttggctgggt
gcgatagcga
aaagcattag
attattgcgce
ccctggtgac
gcagcaaaag
cggaaccagt

PCT/US02/12801
cgtgaaagtg 60
ccgccaagcce 120
cacgaactac 180
caccgcgtat 240
gcgtattatg 300
caccctggtg 360
gagcagcaaa 420
cccggaacca 480
tccggeggtg 540
cagcagctta 600
agtggataaa 660

678
cctgaaaatt 60
gcgeccagatg 120
tacccgttat 180
caccgcgtat 240
gcgttattat 300
ggttagctca 360
caccagcggce 420
caccgtgage 480
gcaaagcagc 540
cactcagacc 600
agtggaaccg 660

666
cctgaaaatt 60
gcgccagatg 120
tacccgttat 180
caccgcgtat 240
gcgtcatgat 300
ggttagctca 360
caccagcgge 420
caccgtgagce - 480



WO 02/086085

tggaacagcg
ggcctgtata
tatatttgca
aaaagc

295
669
DNA
Homo

<210>
<211>
<212>
<213>

<400> 295

caggtgcaat
agctgcaaag
cctgggaagg
tetecgaget
cttcaatgga
ggtcatcagt
tcagcgtcga
ggcggcacgg
agctggaaca
agcggcectgt
acctatattt
ccgaaaagce

<210>
<211>
<212>
<213>

296
614
DNA
Homo

<400> 296
tgaaaattag
gccagatgce
ccecgttatte
ccgegtatcet
gtctttatgce
ttagctcage
ccagceggegy
ccgtgagetg
aaagcagcgg
ctcagaccta
tggaaccgaa

<210>
<211>
<212>
<213>

297
660
DNA
Homo

<400> 297
caggtgcaat
agctgcaaag

gggcgctgac
gcctgagcag
acgtgaacca

sapiens

tggttcagag
gttccggata
gtctcgagtyg
ttcagggcca
gcagcctgaa
atgagttttt
ccaaaggtcc
ctgeccctggg
gcggggegcet
atagcctgag
gcaacgtgaa

sapiens

ctgcaaaggt
tgggaagggt
tccgagettt
tcaatggagc
tgatgctgat
gtcgaccaaa
cacggctgcce
gaacagcggyg
cctgtatage
tatttgcaac
aagc

sapiens

tggtfcagtc
cctceggagg

cagcggcegtg
cgttgtgacc
taaaccgagc

cggcgcggaa
ttcctttacg
gatgggcatt
ggtgaccatt
agcgagcgat
ttttgatttt
aagcgtgttt
ctgcctggtt
gaccagcggc
cagcgttgtg
ccataaaccg

tcecggatatt
ctcgagtgga
cagggcecagg
agcctgaaag
atttattttg
ggtccaagcg
ctgggctgee
gcgctgacca
ctgagcagcg
gtgaaccata

tggcgcggaa
cacttttagce

cataccttte
gtgccgagea
aacaccaaag

gtgaaaaaac
agctattgga
atttatccgg
agcgcggata
acggccatgt
tggggccaag
ccgectggete
aaagattatt
gtgcatacct
accgtgccga
agcaacacca

cctttacgag
tgggcattat
tgaccattag
cgagcgatac
attattgggg
tgttteccget
tggttaaaga
gcggegtgea
ttgtgaccgt
aaccgagcaa

gtgaaaaaac
agctatgcga

-103 -

cggcggtgcet
gcagcttagg
tggataaaaa

cgggcgaaag
ttggctgggt
gcgatagcga
aaagcattag
attattgcge
gcaccctggt
cgagcagcaa
tccecggaacce
ttececggeggt
gcagcagctt
aagtggataa

ctattggatt
ttatccggge
cgcggataaa
ggccatgtat
ccaaggcacc
ggctccgage
ttatttcceceg
tacctttccg
gccgagcagce
caccaaagtg

cgggcagcag
ttagctgggt

PCT/US02/12801
gcaaagcagc 540
cactcagacc 600
agtggaaccg 660

666
cctgaaaatt 60
gcgecagatg 120
tacccgttat 180
caccgcgtat 240
gcgttatget 300
gacggttage 360
aagcaccagce 420
agtcaccgtg 480
gctgcaaagc 540
aggcactcag 600
aaaagtggaa 660

669
ggctgggtge 60
gatagcgata 120
agcattagca 180
tattgcgcge 240
ctggtgacgg 300
agcaaaagca 360
gaaccagtca 420
gcggtgetge 480
agcttaggca 540
gataaaaaag 600

614
cgtgaaagtg 60
gcgccaagcece 120



WO 02/086085

cctgggcagg
gcgcagaagt
atggaactga
tatgttggtt
accaaaggtc
gctgcectgg
agcggggcge
tatagcctga
tgcaacgtga

<210> 298
<211> 660
<212> DNA
<213> Homo

<400> 298

caggtgcaat
agctgcaaag
cctgggaagg
tctcegaget
cttcaatgga
tatcctcata
accaaaggtc
gctgecctgg
agcggggcege
tatagcctga
tgcaacgtga

<210> 299
<211> 666
<212> DNA
<213> Homo

<400> 299
caggtgcaat
agctgcaaag
cctgggaagg
tcteccgaget
cttcaatgga
gctggtcttg
gcgtcgacca
ggcacggctg
tggaacagcg
ggcctgtata
tatatttgca
aaaagc

<210> 300
<211> 657
<212> DNA

gtctcgagtg
ttcagggccg
gcagcctgeg
ctgaggatgt
caagcgtgtt
gctgcectggt
tgaccagcgg
gcagcgttgt
accataaacc

sapiens

tggttcagag
gttccggata
gtctcgagtg
ttcagggcca
gcagcctgaa
tgtttgattt
caagcgtgtt
gctgcctggt
tgaccagcgg
gcagegttgt
accataaacc

sapiens

tggttcagag
gttccggata
gtctcgagtg
ttcagggcca
gcagcctgaa
agctttattt
aaggtccaag
ccctgggcetg
gggcgctgac
gcctgagceag
acgtgaacca

gatgggcgge
ggtgaccatt
tagcgaagat
ttggggccaa
tcegetgget
taaagattat
cgtgcatacc
gaccgtgeceg
gagcaacacc

cggcgeggaa
ttcctttacg
gatgggcatt
ggtgaccatt
agcgagcgat
ttggggccaa
tcegetgget
taaagattat
cgtgcatacc
gaccgtgceg
gagcaacacc

cggcgcggaa
ttectttacg
gatgggcatt
ggtgaccatt
agcgagcgat
tgattattgg
cgtgtttceg
cctggttaaa
cagcggegtg
cgttgtgacc
taaaccgagc

attattccga
accgcggatg
acggccgtgt
ggcaccctgg
ccgagcagca
ttccecggaac
ttteceggegyg
agcagcagct
aaagtggata

gtgaaaaaac
agctattgga
atttateccgg
agcgcggata
acggccatgt
ggcaccctgg
ccgagcagcea
ttceecggaac
tttccggegg
agcagcagct
aaagtggata

gtgaaaaaac
agctattgga
atttateccgg
agcgcggata
acggccatgt
ggccaaggca
ctggcteccga
gattatttcc
catacctttc
gtgccgagcea
aacaccaaag

- 104 -

tttttggcac
aaagcaccag
attattgcgce
tgacggttag
aaagcaccag
cagtcaccgt
tgctgcaaag
taggcactca
aaaaagtgga

cgggcgaaag
ttggctgggt
gcgatagcga
aaagcattag
attattgcge
tgacggttag
aaagcaccag
cagtcaccgt
tgctgcaaag
taggcactca
aaaaagtgga

cgggcgaaag
ttggctgggt
gcgatagcga
aaagcattag
attattgcge
ccctggtgac
gcagcaaaag
cggaaccagt
cggcggtget
gcagcttagg
tggataaaaa

PCT/US02/12801

ggcgaactac
caccgcgtat
gcgtactaag
ctcagecgtceg
cggcggeacyg
gagctggaac
cagcggectg
gacctatatt
accgaaaagc

cctgaaaatt
gcgeccagatg
tacccgttat
caccgcgtat
gcgttatcegt
ctcagcgteg
cggcggcacg
gagctggaac
cagcggcectg
gacctatatt
accgaaaagc

cctgaaaatt
gcgccagatg
taccecgttat
caccgcgtat
gcgtecttttt
ggttagctca
caccagcggce
caccgtgage
gcaaagcagc
cactcagacc
agtggaaccg

180
240
300
360
420
480
540
600
660

60
120
180
240
300
360
420
480
540
600
660

60
120
180
240
300
360
420
480
540
600
660
666



WO 02/086085

<213> Homo

<400> 300

caggtgcaat
agctgcgegg
cctgggaagg
gcggatagceg
ctgcaaatga
ttttttaata
aaaggtccaa
gccctggget
ggggcgctga
agcctgagca
aacgtgaacc

<210>
<211>
<212>
<213>

301
663
DNA
Homo

<400> 301
caggtgcaat
agctgcaaag
cctgggcagg
gcgcagaagt
atggaactga
attccttatce
tcgaccaaag
acggctgcece
aacagcgggdg
ctgtatagcc
atttgcaacg
agce

<210>
<211>
<212>
<213>

302
669
DNA
Homo

<400> 302

caggtgcaat
agctgcaaag
cctgggaagg
tcteccgaget
cttcaatgga
ggttttgagt
tcagcgtcga
ggcggcacgg
agctggaaca
agcggcctgt

sapiens

tggtggaaag
cctccggatt
gtctecgagtg
tgaaaggccg
acagcctgeg
tggattattg
gcgtgtttec
gcctggttaa
ccagcggcegt
gcgttgtgac
ataaaccgag

sapiens

tggttcagte
cctccggagyg
gtctcgagtg
ttcagggccg
gcagcctgeg
atctttttga
gtccaagcgt
tgggctgect
cgctgaccag
tgagcagcgt
tgaaccataa

sapiens

tggttcagag
gttccggata
gtctcgagtg
ttcagggecca
gcagcctgaa
atgatcttct
ccaaaggtcc
ctgccctggg
gcggggeget
atagcctgag

cggeggeggce
tacctttagce
ggtgagcgcg
ttttaccatt
tgcggaagat
gggccaaggc
gctggctccg
agattatttc
gcataccttt
cgtgccecgage
caacaccaaa

tggcgcggaa
cacttttage
gatgggcggce
ggtgaccatt
tagcgaagat
ttattggggce
gtttccgetg
ggttaaagat
cggcgtgceat
tgtgaccgtg
accgagcaac

cggcgcggaa
ttcctttacg
gatgggcatt
ggtgaccatt
agcgagcgat
ttttgataat
aagcgtgttt
ctgcctggtt
gaccagcggc
cagcgttgtg

ctggtgcaac
agctatgcga
attagcggta
tcacgtgata
acggccgtgt
accctggtga
agcagcaaaa
ccggaaccag
cecggeggtge
agcagcttag
gtggataaaa

gtgaaaaaac
agctatgega
attattccga
accgcggatg
acggccgtgt
caaggcaccc
gctccgagcea
tatttcccgg
acctttcecgg
ccgagcagca
accaaagtgg

gtgaaaaaac
agctattgga
atttatccgg
agcgcggata
acggccatgt
tggggccaag
ccgcectggete
aaagattatt
gtgcatacct
accgtgccga

- 105 -

cgggcggcag
tgagctgggt
gcggcggceag
attcgaaaaa
attattgcge
cggttagctc
gcaccagcgg
tcaccgtgag
tgcaaagcag
gcactcagac
aagtggaacc

cgggcagcag
ttagctgggt
tttttggcac
aaagcaccag
attattgcgce
tggtgacggt
gcaaaagcac
aaccagtcac
cggtgctgea
gcttaggcac
ataaaaaagt

cgggcgaaag
ttggctgggt
gcgatagcga
aaagcattag
attattgege
gcaccctggt
cgagcagcaa
tcececggaacc
ttcecggeggt
gcagcagctt

PCT/US02/12801
cctgcgtctg 60
gcgccaagcce 120
cacctattat 180
caccctgtat 240
gcgtggtggt 300
agcgtcgacc 360
cggcacggct 420
ctggaacagc 480
cggcctgtat 540
ctatatttgce 600
gaaaagc 657
cgtgaaagtg 60
gcgccaagcec 120
ggcgaactac 180
caccgcgtat 240
gcgtggttat 300
tagctcageg 360
cagcggcgge 420
cgtgagctgg 480
aagcagcggc 540
tcagacctat 600
ggaaccgaaa 660

663
cctgaaaatt 60
gcgccagatg 120
tacccgttat 180
caccgcgtat 240
gcgttattat 300
gacggttagce 360
aagcaccagce 420
agtcaccgtg 480
gctgcaaagc 540
aggcactcag 600



WO 02/086085

acctatattt
ccgaaaagc

<210> 303
<211> 657
<212> DNA
<213> Homo

<400> 303

caggtgcaat
agctgcaaag
cctgggceagg
gcgcagaagt
atggaactga
tatattggtt
aaaggtccaa
gccctggget
ggggcgctga
agcctgagca
aacgtgaacc

<210> 304
<211> 654
<212> DNA
<213> Homo

<400> 304

caggtgcaat
agctgcaaag
cctgggcagg
gcgcagaagt
atggaactga
tggtatatgg
ggtccaagceg
ctgggectgcece
gcgctgacca
ctgagcageg
gtgaaccata

<210> 305
<211> 666
<212> DNA
<213> Homo

<400> 305

caggtgcaat
agctgcaaag
cctgggaagg
tctcegaget
cttcaatgga

gcaacgtéaa

sapiens

tggttcagte
cctcecggagg
gtctcgagtg
ttcagggcceg
gcagcctgceg
atgatttttg
gcgtgtttec
gcctggttaa
ccagcggegt
gcgttgtgac
ataaaccgag

sapiens

tggttcagte
cctececggagyg
gtctcgagtg
ttcagggceg
gcagccetgeg
attattgggg
tgttteeget
tggttaaaga
gcggcgtgea
ttgtgaccgt
aaccgagcaa

sapiens

tggttcagag
gttccggata
gtctcgagtg
ttcagggcca
gcagcctgaa

ccataaaccyg

tggcgcggaa
cacttttagce
gatgggctgg
ggtgaccatg
tagcgaagat
gggccaaggce
gctggctcecg
agattattte
gcataccttt
cgtgccgage
caacaccaaa

tggegeggaa
cacttttagce
gatgggcgge
ggtgaccatt
tagcgaagat
ccaaggcacc
ggctccgage
ttatttcceg
tacctttecg
gccgagceage
caccaaagtg

cggcgcggaa
ttectttacg
gatgggcatt
ggtgaccatt
agcgagcgat

agcaacacca

gtgaaaaaac
agctatgcga
attaacccga
acccgtgata
acggccgtgt
accctggtga
agcagcaaaa
ccggaaccag
ccggeggtge
agcagcttag
gtggataaaa

gtgaaaaaac
agctatgcga
attattcecga
accgcggatg
acggccgtgt
ctggtgacgg
agcaaaagca
gaaccagtca
gcggtgetge
agcttaggca
gataaaaaag

gtgaaaaaac
agctattgga
atttatccgg
agcgcggata
acggccatgt

- 106 -

aagtggataa

cgggcagcag
ttagctgggt
atagcggegyg
ccagcattag
attattgege
cggttagcte
gcaccagcgyg
tcaccgtgag
tgcaaagcag
gcactcagac
aagtggaacc

cgggcagcag
ttagectgggt
tttttggecac
aaagcaccag
attattgcgce
ttagctcage
ccageggcegyg
ccgtgagetg
aaagcagcgg
ctcagaccta
tggaaccgaa

cgggcgaaag
ttggctgggt
gcgatagcga
aaagcattag
attattgcge

PCT/US02/12801

aaaagtggaa

cgtgaaagtg
gcgccaagcec
cacgaactac
caccgcgtat
gcgtattact
agcgtcgacc
cggcacggct
ctggaacagce
cggcctgtat
ctatatttge
gaaaagc

cgtgaaagtg
gcgccaagcece
ggcgaactac
caccgcgtat
gcgtcaggag
gtcgaccaaa
cacggctgcee
gaacagcggg
cctgtatage
tatttgcaac
aagc

cctgaaaatt
gcgccagatg
tacccgttat
caccgcgtat
gcgtctttat

660
669

60
120
180
240
300
360
420
480
540
600
657

60
120
180
240
300
360
420
480
540
600
654

60
120
180
240
300



WO 02/086085

cctgaggatc
gcgtcgacca
ggcacggctg
tggaacagcg
ggcctgtata
tatatttgca
aaaagc

<210> 306
<211> 687
<212> DNA
<213> Homo

<400> 306

caggtgcaat
acctgtgcga
cagtctcctg
aacgattatg
cagtttagcce
cgttggatga
accctggtga
agcagcaaaa
ccggaaccag
ccggeggtge
agcagcttag
gtggataaaa

<210>
<211>
<212>
<213>

307
669
DNA
Homo

<400> 307

caggtgcaat
agctgcaaag
cctgggaagg
tctececgaget
cttcaatgga
gttcatgatt
tcagcgtcga
ggcggcacgyg
agctggaaca
agcggcectgt
acctatattt
ccgaaaagc

<210>
<211>
<212>
<213>

308
672
DNA
Homo

ttatttattt
aaggtccaag
ccctgggcetg
gggcgctgac
gcctgagcag
acgtgaacca

sapiens

tgcaacagtc
tttcecggaga
ggcgtggect
cggtgagegt
tgcaactgaa
ctcctecetgg
cggttagcte
gcaccagcgyg
tcaccgtgag
tgcaaagcag
Qcactcagac
aagtggaacc

sapiens

tggttcagag
gttccggata
gtctcgagtg
ttcagggcceca
gcagcctgaa
atgctatgta
ccaaaggtce
ctgeectggg
gcggggeget
atagcctgag
gcaacgtgaa

sapiens

tgattattgg
cgtgtttccg
cctggttaaa
cagcggcgtg
cgttgtgacc
taaaccgagce

tggtceggge
tagcgtgage
cgagtggctg
gaaaagccgyg
cagcgtgacc
tcattattat
agcgtecgacce
cggcacgget
ctggaacagc
cggecctgtat
ctatatttge
gaaaagc

cggcgcggaa
ttcectttacg
gatgggcatt
ggtgaccatt
agcgagcgat
ttttgatctt
aagcgtgttt
ctgectggtt
gaccagcggce
cagcgttgtg
ccataaaccg

ggccaaggca
ctggctcecga
gattatttcc
catacctttc
gtgccgagcea
aacaccaaag

ctggtgaaac
agcaacagcg
ggccgtacct
attaccatca
ccggaagata
ggttatactt
aaaggtccaa
gccectggget
ggggcgctga
agcctgagca
aacgtgaacc

gtgaaaaaac
agctattgga
atttatccgg
agcgcggata
acggccatgt
tggggccaag
ccgetggete
aaagattatt
gtgcatacct
accgtgccga
agcaacacca

-107 -

ccctggtgac
gcagcaaaag
cggaaccagt
cggcggtget
gcagcttagg
tggataaaaa

cgagccaaac
cggcgtggaa
attatcgtag
acccggatac
cggccgtgta
ttgatgtttg
gcgtgtttce
gcctggttaa
ccagcggegt
gcgttgtgac
ataaaccgag

cgggcgaaag
ttggctgggt
gcgatagcga
aaagcattag
attattgcge
gcaccctggt
cgagcagcaa
tcececggaacce
ttececggeggt
gcagcagctt
aagtggataa

PCT/US02/12801

ggttagctca
caccagcggce
caccgtgagc
gcaaagcagc
cactcagacc
agtggaaccg

cctgagcectg
ctggattcge
caaatggtat
ttcgaaaaac
ttattgcgeg
gggccaaggc
gctggctceeg
agattatttc
gcataccttt
cgtgccgage
caacaccaaa

cctgaaaatt
gcgccagatg
tacccgttat
caccgcgtat
gcgtcecttegt
gacggttagce
aagcaccagc
agtcaccgtg
gctgcaaagc
aggcactcag
aaaagtggaa

360
420
480
540,
600
660
666

60
120
180
240
300
360
420
480
540
600
660
687

60
120
180
240
300
360
420
480
540
600
660
669



WO 02/086085

<400> 308

caggtgcaat
agctgcaaag
cctgggaagg
tctccgagcet
cttcaatgga
tcttataatg
agctcagcgt
agecggceggea
gtgagctgga
agcagcggcce
cagacctata
gaaccgaaaa

<210>
<211> 666
<212> DNA
<213> Homo

309

<400> 309

caggtgcaat
agctgcaaag
cctgggaagg
tcteecgaget
cttcaatgga
ggtgattatg
gcgtcgacca
ggcacggctg
tggaacagcg
ggcctgtata
tatatttgca
aaaagc

<210>
<211>
<212>
<213>

310
609
DNA
Homo

<400> 310

attagctgca
atgcctggga
tattctccga
tatcttcaat
tttacttatc
tcagcgtcga
ggcggcacgg
agctggaaca
agcggcctgt
acctatattt

tggttcagag
gttccggata
gtctcgagtg
ttcagggcca
gcagcctgaa
gttctgttcc
cgaccaaagg
cggctgecct
acagcggggce
tgtatagcct
tttgcaacgt
gc

sapiens

tggttcagag
gttccggata
gtctcgagtyg
ttcagggceca
gcagcctgaa
ttattttttt
aaggtccaag
ccectgggetg
gggcgctgac
gcctgagceag
acgtgaacca

sapiens

aaggttccgg
agggtctcga
gctttcaggg
ggagcagcct
cttttcttta
ccaaaggtcc
ctgcecctggg
gcggggeget
atagcctgag
gcaacgtgaa

cggegeggaa
ttcctttacg
gatgggcatt
ggtgaccatt
agcgagcgat
ttattttgat
tccaagegtg
gggctgectyg
gctgaccagc
gagcagcgtt
gaaccataaa

cggcgceggaa
ttecectttacg
gatgggcatt
ggtgaccatt
agcgagcgat
tgatgtttgg
cgtgtttceg
cctggttaaa
cagcggcgtg
cgttgtgacc
taaaccgagce

atattccttt
gtggatgggce
ccaggtgacc
gaaagcgagc
ttttgatgtt
aagcgtgttt
ctgcctggtt
gaccagcggc
cagcgttgtg
ccataaaccg

gtgaaaaaac
agctattgga
atttatccgyg
agcgcggata
acggccatgt
tattggggce
tttcegetgg
gttaaagatt
ggcgtgcata
gtgacecgtge
ccgagcaaca

gtgaaaaaac
agctattgga
atttatccgg
agcgcggata
acggccatgt
ggccaaggca
ctggctccga
gattatttcc
cataccttte
gtgccgagea
aacaccaaag

acgagctatt
attatttatc
attagcgcgg
gatacggcca
tggggccaag
ccgctggete
aaagattatt
gtgcatacct
accgtgecga
agcaacacca

- 108 -

cgggcgaaag
ttggctgggt
gcgatagcga
aaagcattag
attattgcge
aaggcaccct
ctccgagcag
atttcccgga
cctttcecgge
cgagcagcag
ccaaagtgga

cgggcgaaag
ttggctgggt
gcgatagega
aaagcattag
attattgegce
ccctggtgac
gcagcaaaag
cggaaccagt
cggcggtget
gcagcttagg
tggataaaaa

ggattggctg
cgggcgatag
ataaaagcat
tgtattattg
gcaccctggt
cgagcagcaa
tcceggaacce
ttccggeggt
gcagcagctt
aagtggataa

PCT/US02/12801

cctgaaaatt
gcgccagatg
tacccgttat
caccgcgtat
gcgttttgtt
ggtgacggtt
caaaagcacc
accagtcacc
ggtgctgcaa
cttaggcact
taaaaaagtg

cctgaaaatt
gcgccagatg
tacccgttat
caccgcgtat
gcgtattatt
ggttagctca
caccagcggc
caccgtgagce
gcaaagcagc
cactcagacc
agtggaaccg

ggtgcgccag
cgatacccgt
tagcaccgcg
cgcgegtett
gacggttagce
aagcaccagc
agtcaccgtg
gctgcaaagce
aggcactcag
aaaagtggaa

60
120
180
240
300
360
420
480
540
600
660
672

60
120
180
240
300
360
420
480
540
600
660
666

60
120
180
240
300
360
420
480
540
600



WO 02/086085

ccgaaaagc

<210>
<211>
<212>
<213>

311
666
DNA
Homo

<400> 311

caggtgcaat
agctgcaaag
cctgggaagg
tctecgaget
cttcaatgga
actggtcacg
gcgtcgacca
ggcacggctg
tggaacagcg
ggcctgtata
tatatttgca
aaaagc

<210>
<211>
<212>
<213>

312
645
DNA
Homo

<400> 312

gatatcgcac
tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
tttggcggeg
ctgtttccge
agcgactttt
gcgggagtgg
tatctgagce

catgagggga

<210>
<211>
<212>
<213>

313
645
DNA
Homo

<400> 313
gatatcgcac
tcgtgtacgg

catcccggga

agcaaccgtt
caagcggaag

sapiens

tggttcagag
gttccggata
gtctcgagtyg
ttcagggcca
gcagcctgaa
ttcttetttt
aaggtccaag
ccctgggetg
gggcgctgac
gcctgagceag

acgtgaacca

sapiens

tgacccagce
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcacgaagtt
cgagcagcga
atccgggage
agaccaccac
tgacgcctga
gcaccgtgga

sapiens

tgacccagcce
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga

cggcgcggaa
ttcctttacg
gatgggcatt
ggtgaccatt
agcgagcgat
tgattattgg
cgtgtttccg
cctggttaaa
cagcggcegtyg
cgttgtgacc
taaaccgagc

agcttcagtg
cgatgtggge
actgatgatt
caaaagcggc
ttattattgc
aaccgttctt
agaattgcag
cgtgacagtg
accctccaaa
gcagtggaag
aaaaaccgtt

agcttcagtg
cgatgtgggce
actgatgatt
caaaagcggc
ttattattgce

gtgaaaaaac
agctattgga
atttatccgg
agcgcggata
acggccatgt
ggccaaggca
ctggctccga
gattatttcc
catacctttc
gtgccgagea
aacaccaaag

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
ggccagccga
gcgaacaaag
gcctggaagy
caaagcaaca
tceccacagaa
gcgecgactg

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatyg

- 109 -

cgggcgaaag
ttggctgggt
gcgatagcga
aaagcattag
attattgcge
ccctggtgac
gcagcaaaag
cggaaccagt
cggcggtget
gcagcttagg
tggataaaaa

caggtcagag
atgtgagctg
gcaaccgtcece
gcctgaccat
actatcagca
aagccgecacce
cgaccctggt
cagatagcag
acaagtacgc
gctacagcectg
aggca

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
actttaagac

PCT/US02/12801

cctgaaaatt
gcgccagatg
tacccgttat
caccgcgtat
gcgtattcett
ggttagctca
caccagcggce
caccgtgagce
gcaaagcagc
cactcagacc
agtggaaccg

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcctyg
gtttactgtg
gagtgtgacg
gtgcctgatt
cccegtcaag
ggccagcagce
ccaggtcacg

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggectyg
ttatcttgtg

609

60
120
180
240
300
360
420
480
540
600
660
666

60
120
180
240
300
360
420
480
540
600
645

60
120
180
240
300



WO 02/086085

tttggcggeg
ctgtttccge
agcgactttt
gcgggagtgg
tatctgagcec
catgagggga

<210> 314
<211> 645
<212> DNA
<213> Homo

<400> 314

gatatcgcac
tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
tttggcggeg
ctgtttccge
agcgactttt
gcgggagtgyg
tatctgagcc
catgagggga

<210>
<211>
<212>
<213>

315
638
DNA
Homo

<400> 315
gatatcgcac
tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
tttggcggceyg
ctgtttccge
agcgactttt
gcgggagtgg
tatctgagcce

catgagggga

<210>
<21l1>
<212>
<213>

316
645
DNA
Homo

<400> 316
gatatcgcac

gcacgaagtt
cgagcagcga
atccgggagce
agaccaccac
tgacgcctga
gcaccgtgga

sapiens

tgacccagcce
gtactagcag
aggcgccgaa
ttagcggatce
acgaagcgga
gcacgaagtt
cgagcagcga
atccgggage
agaccaccac
tgacgcctga
gcaccgtgga

sapiens

tgacccagcc
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcacgaagtt
cgagcagcga
atccgggage
agaccaccac
tgacgcctga
gcaccgtgga

sapiens

tgacccagcc

aaccgttctt
agaattgcag
cgtgacagtg
accctccaaa
gcagtggaag
aaaaaccgtt

agcttcagtg
cgatgtggge
actgatgatt
caaaagcggc
ttattattgce
aaccgttctt
agaattgcag
cgtgacagtg
accctccaaa
gcagtggaag
aaaaaccgtt

agcttcagtg
cgatgtgggc
actgatgatt
caaaagcggc
ttattattge
aaccgttett
agaattgcag
cgtgacagtg
accctccaaa
gcagtggaag
aaaaaccgtt

agcttcagtg

ggccagccga
gcgaacaaag
gcctggaagg
caaagcaaca
tcccacagaa
gcgccgactyg

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
ggccagccga
gcgaacaaag
gcctggaagyg
caaagcaaca
tcccacagaa
gcgeccgactg

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
ggccagccga
gcgaacaaag
gcctggaagyg
caaagcaaca
tcccacagaa
gcgecgac

agcggctcac

-110-

aagccgcacce
cgaccctggt
cagatagcag
acaagtacgc
gctacagctg
aggcc

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
actttcttcg
aagccgcace
cgaccctggt
cagatagcag
acaagtacgc
gctacagctyg
aggce

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
actttattaa
aagccgcacce
cgaccctggt
cagatagcag
acaagtacgc
gctacagctg

caggtcagag

PCT/US02/12801

gagtgtgacyg
gtgcctgatt
ccececgtcecaag
ggccagcagce
ccaggtcacg

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcectg
tttttctgtyg
gagtgtgacyg
gtgcctgatt
cccegtcaag
ggccagcagce
ccaggtcacg

cattaccatc
gtaccagcag
ctcaggegtg
tagcggcectg
tgttattgtg
gagtgtgacg
gtgcctgatt
cccegtceaag
ggccagcage
ccaggtcacg

cattaccatc

360
420
480
540
600
645

60
120
180
240
300
360
420
480
540
600
645

60
120
180
240
300
360
420
480
540
600
638

60



WO 02/086085

tcgtgtacgg
catccecggga
agcaaccgtt
caagcggaag
tttggcggcy
ctgtttccge
agcgactttt
gcgggagtgg
tatctgagcc

catgagggga

<210>
<211>
<212>
<213>

317
638
DNA
Homo

<400> 317

gatatcgcac
tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
tttggcggeg
ctgtttccge
agcgactttt
gcgggagtgg
tatctgagcce
catgagggga

<210>
<211>
<212>
<213>

318
638
DNA
Homo

<400> 318

gatatcgcac
tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
tttggcggey
ctgtttcege
agcgactttt
gcgggagtgyg
tatctgagcecce
catgagggga

<210> 319
<211> 642
<212> DNA

gtactagcag
aggcgccgaa
ttagcggatce
acgaagcgga
gcacgaagtt
cgagcagcga
atccgggage
agaccaccac
tgacgcctga
gcaccgtgga

sapiens

tgacccagcce
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcacgaagtt
cgagcagcga
atcecgggage
agaccaccac
tgacgecctga
gcaccgtgga

sapiens

tgacccagce
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcacgaagtt
cgagcagcga
atccgggagce
agaccaccac
tgacgcctga
gcaccgtgga

cgatgtggge
actgatgatt
caaaagcggc
ttattattge
aaccgttctt
agaattgcag
cgtgacagtyg
accctccaaa
gcagtggaag
aaaaaccgtt

agcttcagtg
cgatgtggge
actgatgatt
caaaagcggc
ttattattge
aaccgttctt
agaattgcag
cgtgacagtg
accctccaaa
gcagtggaag
aaaaaccgtt

agcttcagtg
cgatgtgggc
actgatgatt
caaaagcggc
ttattattge
aaccgttctt
agaattgcag
cgtgacagtg
accctccaaa
gcagtggaag
aaaaaccgtt

ggctataact
tatgatgtga
aacaccgcga
cagagctatg
ggccagccga
gcgaacaaag
gcctggaagg
caaagcaaca
tcccacagaa
gcgccgactg

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
ggccagccga
gcgaacaaag
gcectggaagg
caaagcaaca
tcccacagaa
gcgceegac

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
ggccagccga
gcgaacaaag
gcctggaagg
caaagcaaca
tcccacagaa
gcgccgac

-111 -

atgtgagctg
gcaaccgtcc
gcctgaccat
actttgttceg
aagccgcacce
cgaccctggt
cagatagcag
acaagtacgce
gctacagctg
aggcce

caggtcagag
atgtgagctg
gcaaccgtcce
gcctgaccat
acttttataa
aagccgcacce
cgaccctggt
cagatagcag
acaagtacgce
gctacagcetg

caggtcagag
atgtgagctg
gcaaccgtcce
gcctgaccat
actttecgtcg
aagccgcace
cgaccctggt
cagatagcag
acaagtacgc
gctacagctg

PCT/US02/12801
gtaccagcag 120
ctcaggcgtg 180
tagcggectg 240
ttttatggtg 300
gagtgtgacg 360
gtgcctgatt 420
cccegtcaag 480
ggccagcagc 540
ccaggtcacg 600

645
cattaccatc 60
gtaccagcag 120
ctcaggcgtg 180
tagcggcectg 240
gtttaatgtg 300
gagtgtgacg 360
gtgcctgatt 420
ccccgtcaag 480
ggccagcagce 540
ccaggtcacg 600

638
cattaccatc 60
gtaccagcag 120
ctcaggcgtg 180
tagcggcectg 240
tttttctgtg 300
gagtgtgacg 360
gtgcctgatt 420
ccccgtcaag 480
ggccagcagc 540
ccaggtcacg 600

638
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<213> Homo

<400> 319

gatatcgtge
tcgtgtageg
ccegggacygg
gatcgtttta
agcgaagacg
ggcggcggea
tttccgcecga
gacttttatc
ggagtggaga
ctgagcctga
gaggggagca

<210>
<211>
<212>
<213>

320
639
DNA
Homo

<400> 320

gatatecgtge
tcgtgtageg
cccgggacgg
gatcgtttta
agcgaagacg
ggcggcacga
ccgccgagca
ttttatccgg
gtggagacca
agcctgacgce
gggagcaccg

<210>
<211>
<212>
<213>

321
672
DNA
Homo

<400> 321

gatatcgtgc
ctgagctgca
ccaggtcaag
gcgegtttta
cctgaagact
cagggtacga
ccgagcecgatg
tatccgegtg
caggaaagcg
accctgagca
ggtctgagca

sapiens

tgacccagcce
gcagcagcag
cgccgaaact
gcggatccaa
aagcggatta
cgaagttaac
gcagcgaaga
cgggagccegt
ccaccacacc
cgectgagea
ccgtggaaaa

sapiens

tgacccagcc
gcagcagcag
cgccgaaact
gcggatccaa
aagcggatta
agttaaccgt
gcgaagaatt
gagccgtgac
ccacaccctce
ctgagcagtg
tggaaaaaac

sapiens

tgacccagag
gagcgagcca
caccgcgtct
gcggctetgg
ttgcgactta
aagttgaaat
aacaactgaa
aagcgaaagt
tgaccgaaca
aagcggatta
gcccggtgac

gccttcagtg
caacattggc
gctgatttat
aagcggcacec
ttattgccag
cgttcttgge
attgcaggcg
gacagtggcc
ctccaaacaa
gtggaagtcc
aaccgttgcecg

gccttcagtg
caacattggc
gctgatttat
aagcggcacc
ttattgccag
tcttggccag
gcaggcgaac
agtggcctgg
caaacaaagc
gaagtcccac
cgttgcgecg

cccggcgace
gagcgtgagce
attaatttat
atccggcacg
ttattgccag
taaacgtacg
aagcggcacg
tcagtggaaa
ggatagcaaa
tgaaaaacat
taaatctttt

agtggcgcac
agcaactatg
gataacaacc
agcgcgagcec
agccgtgact
cagccgaaag
aacaaagcga
tggaaggcag
agcaacaaca
cacagaagct
ccgactgagg

agtggcgcac
agcaactatg
gataacaacc
agcgcgagcece
agctatgacc
ccgaaagcecg
aaagcgaccc
aaggcagata
aacaacaagt
agaagctaca
actgaggcc

ctgagcctgt
agcagctatc
ggcgcgagcea
gattttaccce
cagctttatg
gtggctgcte
gcgagegtgg
gtagacaacg
gatagcacct
aaagtgtatg
aatcgtggcg

-112 -

caggtcagcg
tgagctggta
agcgtccctce
ttgcgattac
ttaatcgtgg
ccgcaccgag
ccctggtgtg
atagcagccc
agtacgcggce
acagctgcca
cc

caggtcagcg
tgagctggta
agcgtcccte
ttgcgattac
agcgtaagtg
caccgagtgt
tggtgtgcct
gcagcccegt
acgcggecag
gctgccaggt

ctcecgggcega
tggegtggta
gccgtgcaac
tgaccattag
gtacttctgt
cgagcgtgtt
tgtgcctget
cgctgcaaag
attctctgag
cgtgcgaagt
aggcctgata

PCT/US02/12801
tgtgaccatc 60
ccagcagttg 120
aggcgtgeceg i80
gggcctgcaa 240
tecctgtgttt 300
tgtgacgcetg 360
cctgattagc 420
cgtcaaggcyg 480
cagcagctat 540
ggtcacgcat 600

642
tgtgaccatc 60
ccagcagttg 120
aggcgtgccg 180
gggcctgcaa 240
ggtgtttggce 300
gacgctgttt 360
gattagcgac 420
caaggcggga 480
cagctatctg 540
cacgcatgag 600

639
acgtgcgacc 60
ccagcagaaa 120
tggggtccceg 180
cagcctggaa 240
tacctttgge 300
tatttttceg 360
gaacaacttt 420
cggcaacagc 480
cagcaccctg 540
gacccatcaa 600
agcatgcgta 660
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ggagaaaata

<210>
<211>
<212>
<213>

322
642
DNA
Homo

<400> 322

gatatcgtge
tcgtgtageg
cccgggacgg
gatcgtttta
agcgaagacg
ggcggceggea
tttecegecga
gacttttatc
ggagtggaga
ctgagcctga
gaggggagca

<210>
<211>
<212>
<213>

323
633
DNA
Homo

<400> 323
gatatcgaac
tcgtgtageg
caggcgeccag
tttagcggat
gacgaagcgg
acgaagttaa
agcagcgaag
ccgggagccg
accaccacac
acgcctgage
accgtggaaa

<210>
<211>
<212>
<213>

324
633
DNA
Homo

<400> 324

gatatcgaac
tcgtgtageg
caggcgcecag
tttagcggat
gacgaagcgyg
acgaagttaa

aa

sapiens

tgacccagece
gcagcagcag
cgccgaaact
gcggatccaa
aagcggatta
cgaagttaac
gcagcgaaga
cgggagccegt
ccaccacacc
cgcctgagcea
ccgtggaaaa

sapiens

tgacccagcce
gcgatgeget
ttctggtgat
ccaacagcgg
attattattg
ccgttcttgg
aattgcaggce
tgacagtggce
cctccaaaca
agtggaagtc
aaaccgttgc

sapiens

tgacccagcce
gcgatgcget
ttctggtgat
ccaacagcgg
attattattg
ccgttecttgg

gccttcagtyg
caacattggc
gctgatttat
aagcggcace
ttattgccag
cgttcttggce
attgcaggcg
gacagtggcc
ctccaaacaa
gtggaagtcc

aaccgttgceg

gccttcagtg
gggcgataaa
ttatgatgat
caacaccgcg
ccagagctat
ccagccgaaa
gaacaaagcg
ctggaaggca
aagcaacaac
ccacagaagc
gccgactgag

gccttecagtg
gggcgataaa
ttatgatgat
caacaccgcg
ccagagctat
ccagccgaaa

agtggcgcac
agcaactatg
gataacaacc
agcgcgagcec
agctatgacg
cagccgaaag
aacaaagcga
tggaaggcag
agcaacaaca
cacagaagct
ccgactgagg

agcgttgcac
tacgcgagcet
tctgaccgtc
accctgacca
gactattctc
gccgecaccga
accctggtgt
gatagcagcc
aagtacgcgg
tacagctgcec
gcc

agcgttgcac
tacgcgagcet
tctgaccgtce
accctgacca
gactttaatt
gcecgcaccga

-113 -

caggtcagcg
tgagctggta
agcgtcccecte
ttgcgattac
gttttaagac
ccgcaccgag
ccctggtgtg
atagcagcce
agtacgcggce
acagctgcca
cc

caggtcagac
ggtaccagca
cctcaggcecat
ttagcggcac
ttcttgtgtt
gtgtgacgcet
gcctgattag
ccgtcaagge
ccagcagcta
aggtcacgcea

caggtcagac
ggtaccagca
cctcaggcat
ttagcggcecac
ttcatgtgtt
gtgtgacgct

PCT/US02/12801

672
tgtgaccatc 60
ccagcagttg 120
aggcgtgcecyg 180
gggcctgcaa 240
tcatgtgttt 300
tgtgacgctg 360
cctgattagce 420
cgtcaaggcg 480
cagcagctat 540
ggtcacgcat 600

642
cgcgcgtatce 60
gaaacccggg 120
cccggaacge 180
tcaggcggaa 240
tggcggegge 300
gttteccgeeg 360
cgacttttat 420
gggagtggag 480
tctgagcectg 540
tgaggggage 600

633
cgcgcegtate 60
gaaacccggg 120
cccggaacge 180
tcaggcggaa 240
tggcggegge 300
gtttcegeceg 360
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agcagcgaag
ccgggagceceg
accaccacac
acgcctgagce
accgtggaaa

<210> 325
<211> 648
<212> DNA
<213> Homo

<400> 325

gatatcgcac
tegtgtacgg
catcccggga
agcaaccgtt
caagcggaag
gtgtttggcg
acgctgtttc
attagcgact
aaggcgggag
agctatctga
acgcatgagg

<210> 326
<211> 639
<212> DNA
<213> Homo

<400> 326

gatatcgaac
tecgtgtageg
caggcgccag
tttagcggat
gacgaagcgg
ggcggcacga
ccgecgagcea
ttttatccecgg
gtggagacca
agcctgacge
gggagcaccyg

<210> 327
<211> 639
<212> DNA
<213> Homo

<400> 327
gatatcgtgce
tcgtgtageg

aattgcaggc
tgacagtgge
cctccaaaca
agtggaagtc
aaaccgttgce

sapiens

tgacccagcece
gtactagcag
aggcgccgaa

ttagcggatc

acgaagcgga
gcggcacgaa
cgccgagceag
tttatccggg
tggagaccac
gcctgacgece
ggagcaccgt

sapiens

tgacccagcec
gcgatgcgcet
ttctggtgat
ccaacagcgg
attattattg
agttaaccgt
gcgaagaatt
gagccgtgac
ccacaccctc
ctgagcagtg
tggaaaaaac

sapiens

tgacccagcece
gcagcagcag

gaacaaagcg
ctggaaggca
aagcaacaac
ccacagaagc
gccgactgag

agcttcagtg
cgatgtgggc
actgatgatt
caaaagcggc
ttattattgc
gttaaccgtt
cgaagaattg
agccgtgaca
cacaccctcc
tgagcagtgg
ggaaaaaacc

gccttcagtg
gggcgataaa
ttatgatgat
caacaccgcg
ccagagctgg
tcttggccag
gcaggcgaac
agtggcctgg
caaacaaagc
gaagtcccac
cgttgcgeeg

gccttcagtg

caacattggc

accctggtgt
gatagcagcc
aagtacgcgg
tacagctgcecc

-gcc

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
cttggccage
caggcgaaca
gtggecctgga
aaacaaagca
aagtcccaca
gttgcgecega

agcgttgcac
tacgcgagct
tctgaccgtce
accctgacca
gacattcatc
ccgaaagccg
aaagcgaccc
aaggcagata
aacaacaagt
agaagctaca
actgaggcc

agtggcgceac
agcaactatg

114 -

gcctgattag
ccgtcaaggce
ccagcagcta
aggtcacgca

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
acatgattgc
cgaaagccgce
aagcgaccct
aggcagatag
acaacaagta
gaagctacag
ctgaggcce

caggtcagac
ggtaccagca
cctcaggcat
ttagcggcac
cttttgatgt
caccgagtgt
tggtgtgect
gcagccccgt
acgcggccag
gctgccaggt

caggtcagcg
tgagctggta

PCT/US02/12801

cgacttttat
gggagtggag
tctgagcecctg
tgaggggagc

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcectg
tcgttatect
accgagtgtg
ggtgtgcctg
cagcccecgte
cgcggceccagce
ctgccaggtce

cgcgcgtate
gaaacccggg
cccggaacge
tcaggcggaa
tgtgtttggce
gacgctgttt
gattagcgac
caaggcggga
cagctatctg
cacgcatgag

tgtgaccatc
ccagcagttg

420
480
540
600
633

60
120
180
240
300
360
420
480
540
600
648

60
120
180
240
300
360
420
480
540
600
639

60
120
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ccecgggacgg
gatcgtttta
agcgaagacg
ggcggcacga
ccgccgagea
ttttatccgg
gtggagacca
agcctgacgce
gggagcaccyg

<210>
<211>
<212>
<213>

328
645
DNA
Homo

<400> 328

gatatcgcac
tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
tttggcggeg
ctgtttccge
agcgactttt
gcgggagtgg
tatctgagecce
catgagggga

<210>
<211>
<212>
<213>

329
648
DNA
Homo

<400> 329

gatatcgcac
tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
gtgtttggeg
acgctgtttc
attagcgact
aaggcgggag
agctatctga
acgcatgagg

<210>
<211>
<212>
<213>

330
642
DNA
Homo

cgccgaaact
gcggatccaa
aagcggatta
agttaaccgt
gcgaagaatt
gagccgtgac
ccacaccctc
ctgagcagtyg
tggaaaaaac

sapiens

tgacccagcece
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcacgaagtt
cgagcagcga
atccgggagce
agaccaccac
tgacgcctga
gcaccgtgga

sapiens

tgacccagece
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcggcacgaa
cgccgagceag
tttatccggg
tggagaccac
gcctgacgcce
ggagcaccgt

sapiens

gctgatttat
aagcggcacce
ttattgccag
tcttggccag
gcaggcgaac
agtggcctgg
caaacaaagdc
gaagtcccac
cgttgegecg

agcttcagtg
cgatgtgggc
actgatgatt
caaaagcggc
ttattattgce
aaccgttctt
agaattgcag
cgtgacagtg
accctccaaa
gcagtggaag
aaaaaccgtt

agcttcagtg
cgatgtgggc
actgatgatt
caaaagcggc
ttattattgce
gttaaccgtt
cgaagaattg
agccgtgaca
cacaccctcc
tgagcagtgg
ggaaaaaacc

gataacaacc
agcgcgagcece
agctgggacc
ccgaaagccg
aaagcgaccc
aaggcagata
aacaacaagt
agaagctaca
actgaggcce

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
ggccagecga
gcgaacaaag
gcctggaagg
caaagcaaca
tcccacagaa
gcgecgactg

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
cttggccage
caggcgaaca
gtggcctgga
aaacaaagca
aagtcccaca
gttgcgccga

-115-

agcgtccctce
ttgcgattac
ttgagcctta
caccgagtgt
tggtgtgcet
gcagccccgt
acgcggccag
gctgccaggt

caggtcagag
atgtgagctg
gcaaccgtce
gcctgaccat
acgttcttga
aagccgecacce
cgaccctggt
cagatagcag
acaagtacgc
gctacagctg
aggcc

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
acccttctca
cgaaagccgce
aagcgaccct
aggcagatag
acaacaagta
gaagctacag
ctgaggce

PCT/US02/12801
aggcgtgcecg 180
gggcctgcaa 240
tgtgtttggce 300
gacgctgttt 360
gattagcgac 420
caaggcggga 480
cagctatctg 540
cacgcatgag 600

639
cattaccatc 60
gtaccagcag 120
ctcaggegtg 180
tagcggectg 240
ttctgaggtg 300
gagtgtgacg 360
gtgcctgatt 420
ccecgtcaag 480
ggccagcagc 540
ccaggtcacyg 600

645
cattaccatc 60
gtaccagcag 120
ctcaggcgtg 180
tagcggcectg 240
tccttectaag 300
accgagtgtg 360
ggtgtgcectg 420
cagccccegte 480
cgcggccagc 540
ctgccaggtce 600

648
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<400> 330

gatatcgcac
tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
ggcggcggea
tttccgeecga
gacttttatc
ggagtggaga
ctgagcctga
gaggggagcea

<210>
<211>
<212>
<213>

331
645
DNA
Homo

<400> 331

gatatcgcac
tecgtgtacgg
catcceggga
agcaaccgtt
caagcggaag
tttggcggceg
ctgttteccge
agcgactttt
gcgggagtygy
tatctgagcee
catgagggga

<210>
<211>
<212>
<213>

332
645
DNA
Homo

<400> 332

gatatcgcac
tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
tttggcggcey
ctgttteccge
agcgactttt
gcgggagtgg
tatctgagce
catgagggga

tgacccagcce
gtactagcag
aggcgccgaa
ttagcggatce
acgaagcgga
cgaagttaac
gcagcgaaga
cgggagccegt
ccaccacacc
cgcctgagea
ccgtggaaaa

sapiens

tgacccagcce
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcacgaagtt
cgagcagcga
atccgggagce
agaccaccac
tgacgcctga
gcaccgtgga

sapiens

tgacccagcce
gtactagcag
aggcgccgaa
ttagcggatce
acgaagcgga
gcacgaagtt
cgagcagcga
atccgggagce
agaccaccac
tgacgcctga
gcaccgtgga

agcttcagtg
cgatgtggge
actgatgatt
caaaagcggc
ttattattgce
cgttcttggce
attgcaggceg
gacagtggcc
ctccaaacaa
gtggaagtcc
aaccgttgceg

agcttcagtg
cgatgtggge
actgatgatt
caaaagcggc
ttattattgce
aaccgttctt
agaattgcag
cgtgacagtg
accctccaaa
gcagtggaag
aaaaaccgtt

agcttcagtg

cgatgtggge
actgatgatt

caaaagcyggc

ttattattgce
aaccgttctt
agaattgcag
cgtgacagtg
accctccaaa
gcagtggaag
aaaaaccgtt

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
cagccgaaag
aacaaagcga
tggaaggcag
agcaacaaca
cacagaagct
ccgactgagg

agcggctcecac
ggctataact
tatgatgtga
aacaccgcga
cagagctggg
ggccagccga
gcgaacaaag
gcctggaagg
caaagcaaca
tcccacagaa
gcgccgactg

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
ggccagccga
gcgaacaaag
gcctggaagyg
caaagcaaca
tcccacagaa
gcgccgactg

-116 -

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
acgatatgca
ccgcaccgag
ccctggtgtg
atagcagccc
agtacgcgge
acagctgcca
cc

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
acattaatca
aagccgcace
cgaccctggt
cagatagcag
acaagtacgce
gctacagctg
aggcce

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
actattatga
aagccgcacce
cgaccctggt
cagatagcag
acaagtacgc
gctacagctg
aggcc

PCT/US02/12801
cattaccatc 60
gtaccagcag 120
ctcaggcgtg 180
tagcggectg 240
gtttgtgttt 300
tgtgacgctg 360
cctgattagce 420
cgtcaaggcg 480
cagcagctat 540
ggtcacgcat 600

642
cattaccatce 60
gtaccagcag 120
ctcaggcgtg 180
tagcggectg 240
tgctattgtg 300
gagtgtgacg 360
gtgcctgatt 420
cccegtcaag 480
ggccagcagce 540
ccaggtcacg 600

645
cattaccatc 60
gtaccagcag 120
ctcaggcgtg 180
tagcggectg 240
ttatggtgtg 300
gagtgtgacg 360
gtgcctgatt 420
ccccgtcaag 480
ggccagcagce 540
ccaggtcacg 600

645
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333
645
DNA
Homo

<210>
<211>
<212>
<213>

<400> 333

gatatcgtgce
ctgagctgca
ccaggtcaag
gcgegtttta
cctgaagact
cagggtacga
ccgagcgatg
tatccgegtg
caggaaagcg
accctgagca
ggtctgagca

<210> 334
<211> 648
<212> DNA
<213> Homo

<400> 334

gatatcgcac
tcgtgtacagg
catcccggga
agcaaccgtt
caagcggaag
gtgtttggeg
acgctgtttce
attagcgact
aaggcgggag
agctatctga
acgcatgagg

335
648
DNA
Homo

<210>
<211>
<212>
<213>

<400> 335

gatatcgcac
tcgtgtacgg
catcceggga
agcaaccgtt
caagcggaag
gtgtttggcg
acgctgtttc
attagecgact

sapiens

tgacccagag
gagcgagcea
caccgecgtcet
gcggctetgg
ttgcggttta
aagttgaaat
aacaactgaa
aagcgaaagt
tgaccgaaca
aagcggatta
gccecggtgac

sapiens

tgacccagce
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcggcacgaa
cgccgagcag
tttatccggg
tggagaccac
gcctgacgee
ggagcaccgt

sapiens

tgacccagcc
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcggcacgaa
cgccgagcag
tttatccggg

ccecggcgace
gagcgtgagce
attaatttat
atccggcacg
ttattgccag
taaacgtacg
aagcggcacg
tcagtggaaa
ggatagcaaa
tgaaaaacat
taaatctttt

agcttcagtg
cgatgtggge
actgatgatt
caaaagcggc
ttattattgce
gttaaccgtt
cgaagaattg
agccgtgaca
cacaccctcc
tgagcagtgg
ggaaaaaacc

agcttcagtg
cgatgtgggce
actgatgatt
caaaagcggce
ttattattgc
gttaaccgtt
cgaagaattg
agccgtgaca

ctgagcctgt
agcagctatc
ggcgcgagcea
gattttaccc
caggctaatg
gtggctgctce
gcgagegtgy
gtagacaacg
gatagcacct
aaagtgtatg
aatcgtggcg

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctggg
cttggccagce
caggcgaaca
gtggcctgga
aaacaaagca
aagtcccaca
gttgcgcega

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
cttggccagce
caggcgaaca
gtggcctgga

-117 -

ctccgggcga
tggcgtggta
gccgtgcaac
tgaccattag
attttcctat
cgagcgtgtt
tgtgcctgcet
cgctgcaaag
attctctgag
cgtgcgaagt
aggcc

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
acaatcttaa
cgaaagccgce
aagcgaccct
aggcagatag
acaacaagta
gaagctacag
ctgaggcee

caggtcagag
atgtgagctg
gcaaccgtcce
gcctgaccat
acgtttttcce
cgaaagccgc
aagcgaccct
aggcagatag

PCT/US02/12801

acgtgcgacc
ccagcagaaa
tggggtcccyg
cagcctggaa
tacctttgge
tatttttceg
gaacaacttt
cggcaacagc
cagcaccctg
gacccatcaa

cattaccatc
gtaccagcag
ctcaggcegtg
tagcggectg
gatgcctgtt
accgagtgtg
ggtgtgectg
cagccecgte
cgcggeccagce
ctgeccaggte

cattaccatce
gtaccagcag
ctcaggcgtg
tagcggectg
tattaatcgt
accgagtgtg
ggtgtgectg
cageccccgte

60
120
180
240
300
360
420
480
540
600
645

60
120
180
240
300
360
420
480
540
600
648

60
120
180
240
300
360
420
480
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aaggcgggag
agctatctga
acgcatgagg

<210>
<211i>
<212>
<213>

336
639
DNA
Homo

<400> 336
gatatcgcac
tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
ggcggcacga
ccgecgagcea
ttttatcecgg
gtggagacca
agcctgacgce
gggagcaccg

<210>
<211>
<212>
<213>

337
642
DNA
Homo

<400> 337

gatatcgcac
tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
ggcggceggea
tttccgecga
gacttttatc
ggagtggaga
ctgagcctga
gaggggagea

<210>
<211>
<212>
<213>

338
636
DNA
Homo

<400> 338

gatatcgaac
tcgtgtageg
caggcgccag
tttagcggat

tggagaccac
gcctgacgee
ggagcaccgt

sapiens

tgacccagece
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
agttaaccgt
gcgaagaatt
gagccgtgac
ccacaccctc
ctgagcagtyg
tggaaaaaac

sapilens

tgacccagec
gtactagcag
aggcgccgaa
ttagcggatce
acgaagcgga
cgaagttaac
gcagcgaaga
cgggagccgt
ccaccacacc
cgcctgagcea
ccgtggaaaa

sapiens

tgacccagcce
gcgatgeget
ttctggtgat
ccaacagcgg

cacaccctcc

tgagcagtgg
ggaaaaaacc

agcttcagtg
cgatgtggge
actgatgatt
caaaagcggc
ttattattgce
tcttggccag
gcaggcgaac
agtggccetgg
caaacaaagc
gaagtcccac
cgttgcgeeg

agcttcagtg
cgatgtggge
actgatgatt
caaaagcggce
ttattattgc
cgttcttgge
attgcaggcg
gacagtggce
ctccaaacaa
gtggaagtcc
aaccgttgcg

gccttcagtg
gggcgataaa
ttatgatgat
caacaccgcg

aaacaaagca
aagtcccaca
gttgcgccga

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagcgatc
ccgaaagccg
aaagcgaccc
aaggcagata
aacaacaagt
agaagctaca
actgaggce

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
cagccgaaag
aacaaagcga
tggaaggcag
agcaacaaca
cacagaagct
ccgactgagg

agcgttgcac
tacgcgagct
tctgaccgte
accctgacca

-118-

acaacaagta
gaagctacag
ctgaggcc

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
tttattttce
caccgagtgt
tggtgtgcect
gcagccccgt
acgcggccag
gctgccaggt

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
acgttactce
ccgcaccgag
ccctggtgtg
atagcagcce
agtacgcgge
acagctgcca
cc

caggtcagac
ggtaccagca
cctcaggcat
ttagcggceac

PCT/US02/12801
cgcggceccagce 540
ctgccaggtc 600

648

cattaccatc 60
gtaccagcag 120
ctcaggcgtg 180
tagcggcecctg 240
tgtgtttggce 300
gacgctgttt 360
gattagcgac 420
caaggcggga 480
cagctatctg 540
cacgcatgag 600
639

cattaccatc 60
gtaccagcag 120
ctcaggcgtg 180
tagcggectg 240
tcgtgtgttt 300
tgtgacgctg 360
cctgattage 420
cgtcaaggceg 480
cagcagctat 540
ggtcacgcat 600
’ 642
cgcgcegtatce 60
gaaacccggg 120
cccggaacgc 180
tcaggcggaa 240
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gacgaagcgg
ggcacgaagt
ccgagcagcg
tatccgggag
gagaccacca
ctgacgcctg
agcaccgtgg

<210>
<211>
<212>
<213>

339
642
DNA
Homo

<400> 339

gatatcgcac
tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
ggcggcggea
tttececgecega
gacttttatc
ggagtggaga
ctgagcctga
gaggggagea

<210>
<211>
<212>
<213>

340
648
DNA
Homo

<400> 340

gatatcgcac
tcgtgtacgg
catcceggga
agcaaccgtt
caagcggaag
gtgtttggeg
acgctgttte
attagcgact
aaggcgggag
agctatctga
acgcatgagg

<210>
<211>
<212>
<213>

341
636
DNA
Homo

<400> 341

attattattg
taaccgttcet
aagaattgca
ccgtgacagt
caccctccaa
agcagtggaa
aaaaaaccgt

sapiens

tgacccagcc
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
cgaagttaac
gcagcgaaga
cgggagccegt
ccaccacacc
cgcctgagcea
ccgtggaaaa

sapiens

tgacccagcece
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcggcacgaa
cgccgagcag
tttatececggg
tggagaccac
gcctgacgcece
ggagcaccgt

sapiens

ccagagccgt
tggccagceceg
ggcgaacaaa
ggcctggaag
acaaagcaac
gtcccacaga
tgcgecgact

agcttcagtg
cgatgtgggce
actgatgatt
caaaagcggc
ttattattgc
cgttcttgge
attgcaggcg
gacagtggcc
ctccaaacaa
gtggaagtcc
aaccgttgcg

agcttcagtg
cgatgtgggc
actgatgatt
caaaagcggc
ttattattge
gttaaccgtt
cgaagaattg
agccgtgaca
cacaccctcce
tgagcagtgg
ggaaaaaacc

gaccctgttg
aaagccgceac
gcgaccctgg
gcagatagca
aacaagtacg
agctacagct

gaggcc

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
cagccgaaag
aacaaagcga
tggaaggcag
agcaacaaca
cacagaagct
ccgactgagg

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
cttggccagce
caggcgaaca
gtggcctgga
aaacaaagca
aagtcccaca
gttgcgccga

-119 -

gttttcctgt
cgagtgtgac
tgtgcctgat
gccccegteaa
cggccagcag
gccaggtcac

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
acctttctcc
ccgcaccgag
ccectggtgtg
atagcagccce
agtacgcggce
acagctgcca
cc

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
acttttctca
cgaaagccgce
aagcgaccct
aggcagatag
acaacaagta
gaagctacag

ctgaggcec

PCT/US02/12801
gtttggcggc 300
gctgtttccg 360
tagcgacttt 420
ggcgggagtg 480
ctatctgagce 540
gcatgagggg 600

636

cattaccatc 60
gtaccagcag 120
ctcaggcgtg 180
tagcggcectg 240
tcgtgtgttt 300
tgtgacgctg 360
cctgattagce 420
cgtcaaggcg 480
cagcagctat 540
ggtcacgcat 600
) 642

cattaccate 60
gtaccagcag 120
ctcaggcgtg 180
tageggcctg 240
ttattttttt 300
accgagtgtg 360
ggtgtgcctg 420
cagccccgtce 480
cgcggccagce 540
ctgccaggte 600
648
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gatatcgaac
tcgtgtageg
caggcgccag
tttagcggat
gacgaagcgg
ggcacgaagt
ccgagcagcg
tatccgggag
gagaccacca
ctgacgcctg
agcaccgtgg

<210>
<211>
<212>
<213>

342
642
DNA
Homo

<400> 342

gatatcgcac
tecgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
ggcggcggea
tttccgecga
gacttttatc
ggagtggaga
ctgagcctga
gaggggagca

<210>
<211>
<212>
<213>

343
645
DNA
Homo

<400> 343

gatatcgcac
tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
tttggcggeg
ctgttteccge
agcgactttt
gcgggagtgg
tatctgagcece
catgagggga

<210> 344
<211> 645

tgacccagcec
gcgatgcget
ttctggtgat
ccaacagcgg
attattattg
taaccgttct
aagaattgca
ccgtgacagt
caccctccaa
agcagtggaa
aaaaaaccgt

sapiens

tgacccagce
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
cgaagttaac
gcagcgaaga
cgggagccgt
ccaccacacc
cgcctgagea
ccgtggaaaa

sapiens

tgacccagcce
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcacgaagtt
cgagcagcga
atccgggagc
agaccaccac
tgacgcctga
gcaccgtgga

gccttcagtg
gggcgataaa
ttatgatgat
caacaccgcg
ccagagctat
tggccageceg
ggcgaacaaa
ggcctggaag
acaaagcaac
gtcccacaga
tgcgccgact

agcttcagtg
cgatgtgggce
actgatgatt
caaaagcggc
ttattattge
cgttettgge
attgcaggcg
gacagtggcc
ctccaaacaa
gtggaagtcc
aaccgttgcg

agcttcagtg
cgatgtggge
actgatgatt
caaaagcggc
ttattattge
aaccgttctt
agaattgcag
cgtgacagtg
accctccaaa
gcagtggaag
aaaaaccgtt

agcgttgecac
tacgcgagct
tctgaccgte
accctgacca
gaccttcgtt
aaagccgcac
gcgaccctgg
gcagatagca
aacaagtacg
agctacagct

gaggce

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
cagccgaaag
aacaaagcga
tggaaggcag
agcaacaaca
cacagaagct
ccgactgagg

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
ggccagccga
gcgaacaaag
gcctggaagg
caaagcaaca
tcccacagaa
gcgcegactg
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caggtcagac
ggtaccagca
cctcaggcat
ttagcggcac
attctcatgt
cgagtgtgac
tgtgcctgat
gccccgtcaa
cggccagcag
gccaggtcac

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
accttcgtaa
ccgcaccgag
ccctggtgtg
atagcagccc
agtacgcggce
acagctgcca
cc

caggtcagag
atgtgagctg
gcaaccgtcce
gcctgaccat
actttactta
aagccgcacce
cgaccctggt
cagatagcag
acaagtacgce
gctacagctg
aggce

PCT/US02/12801
cgcgegtatce 60
gaaacccggg 120
cccggaacgce 180
tcaggcggaa 240
gtttggcgge 300
gctgtttcceg 360
tagcgacttt 420
ggcgggagtg 480
ctatctgage 540
gcatgagggyg 600

636
cattaccatc 60
gtaccagcag 120
ctcaggcegtg 180
tagcggectyg 240
tcgtgtgttt 300
tgtgacgctg 360
cctgattagce 420
cgtcaaggcg 480
cagcagctat 540
ggtcacgcat 600

642
cattaccatc 60
gtaccagcag 120
ctcaggcgtg 180
tagcggectg 240
tggttctgtg 300
gagtgtgacg 360
gtgcctgatt 420
cccegtcaag 480
ggccagcagc 540
ccaggtcacg 600

645
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<212> DNA
<213> Homo

<400> 344

gatatcgtge
ctgagctgceca
ccaggtcaag
gcgegtttta
cctgaagact
cagggtacga
ccgagcgatg
tatccgegtg
caggaaagcyg
accctgagca
ggtctgagca

<210>
<211>
<212>
<213>

345
649
DNA
Homo

<400> 345

ggccgatatc
catctcgtgt
gcagcatccc
cgtgagcaac
cctgcaagcg
tgtgtttggc
gacgctgttt
gattagcgac
caaggcggga
cagctatctg
cacgcatgag

<210> 346
<211> 648
<212> DNA
<213> Homo

<400> 346

gatatcgcac
tcgtgtacgg
catcececggga
agcaaccgtt
caagcggaag
gtgtttggcg
acgctgtttce
attagcgact
aaggcgggag
agctatctga

sapiens

tgacccagag

gagcgagcca

caccgegtcet
gcggetcetgg
ttgcggttta
aagttgaaat
aacaactgaa
aagcgaaagt
tgaccgaaca
aagcggatta
gcceggtgac

sapiens

gcactgaccc
acgggtacta
gggaaggcgce
cgttttageg
gaagacgaag
ggcggcacga
ccgccgagea
ttttatcegg
gtggagacca
agcctgacgc
gggagcaccg

sapiens

tgacccagcce
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcggcacgaa
cgccgageag
tttatceggg
tggagaccac
gcctgacgcec

ccecggcgace
gagcgtgagce
attaatttat
atccggcacg
ttattgccag
taaacgtacg
aagcggcacg
tcagtggaaa
ggatagcaaa
tgaaaaacat
taaatctttt

agccagcttc
gcagcgatgt
cgaaactgat
gatccaaaag
cggattatta
agttaaccgt
gcgaagaatt
gagccgtgac
ccacaccctce
ctgagcagtg
tggaaaaaac

agcttcagtg
cgatgtgggc
actgatgatt
caaaagcggc
ttattattge
gttaaccgtt
cgaagaattg
agccgtgaca
cacaccctcc
tgagcagtgg

ctgagcctgt
agcagctatc
ggcgcgagca
gattttaccc
cagtttaatg
gtggctgctc
gcgagegtgg
gtagacaacg
gatagcacct
aaagtgtatg
aatcgtggcg

agtgagcggc
gggcggctat
gatttatgat
cggcaacacc
ttgccagagce
tcttggecag
gcaggcgaac
agtggcctgyg
caaacaaagc
gaagtcccac
cgttgcgecg

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagccgtyg
cttggccagce
caggcgaaca
gtggcctgga
aaacaaagca
aagtcccaca
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ctcecgggega
tggcgtggta
gccgtgcaac
tgaccattag
attctcctta
cgagcgtgtt
tgtgcectget
cgctgcaaag
attctctgag
cgtgcgaagt
aggcce

tcaccaggtc
aactatgtga
gtgagcaacc
gcgagcctga
tatgacattt
ccgaaagccg
aaagcgaccce
aaggcagata
aacaacaagt
agaagctaca
actgaggcc

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
acctttatta
cgaaagccgce
aagcgaccct
aggcagatag
acaacaagta
gaagctacag

PCT/US02/12801
acgtgcgacc 60
ccagcagaaa 120
tggggtcccg 180
cagcctggaa 240
tacctttggce 300
tattttteccg 360
gaacaacttt 420
cggcaacagce 480
cagcaccctg 540
gacccatcaa 600

645
agagcattac 60
gctggtacca 120
gtcectcagg 180
ccattagcgg 240
ctggttatcc 300
caccgagtgt 360
tggtgtgect 420
gcagccccegt 480
acgcggcecag 540
gctgccaggt 600

649
cattaccatc 60
gtaccagcag 120
ctcaggcgtg 180
tagcggectg 240
tgtttattat 300
accgagtgtg 360
ggtgtgcctg 420
cagccccgte 480
cgcggccage 540
ctgccaggte 600
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acgcatgagg

<210>
<211>
<212>
<213>

347
633
DNA
Homo

<400> 347

gatatcgaac
tcgtgtageg
caggcgcceag
tttagcggat
gacgaagcgg
acgaagttaa
agcagcgaag
ccgggagecyg
accaccacac
acgcctgage
accgtggaaa

<210> 348
<211> 645
<212> DNA
<213> Homo

<400> 348

gatatcgcac
tcgtgtacgg
catccecggga
agcaaccgtt
caagcggaag
tttggcggcy
ctgtttcege
agcgactttt
gcgggagtgg
tatctgagcc
catgagggga

<210> 349
<211> 636
<212> DNA
<213> Homo

<400> 349
gatatcgaac
tcgtgtageg
caggcgeeag
tttagcggat
gacgaagcgg
ggcacgaagt

ggagcaccgt

sapiens

tgacccagcec
gcgatgcgcet
ttctggtgat
ccaacagcgg
attattattg
ccgttcttgg
aattgcaggce
tgacagtgge
cctccaaaca
agtggaagtc
aaaccgttgce

sapiens

tgacccagcec
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcacgaagtt
cgagcagcga
atccgggage
agaccaccac
tgacgcctga
gcaccgtgga

sapiens

tgacccagcc
gcgatgegcet
ttctggtgat
ccaacagecgg
attattattg
taaccgttcet

ggaaaaaacc

gccttcagtg
gggcgataaa
ttatgatgat
caacaccgceg
ccagagctat
ccagccgaaa
gaacaaagcg
ctggaaggca
aagcaacaac
ccacagaagc
gccgactgag

agcttcagtg
cgatgtgggce
actgatgatt
caaaagcggc
ttattattge
aaccgttctt
agaattgcag
cgtgacagtg
accctccaaa
gcagtggaag
aaaaaccgtt

gccttcagtg
gggcgataaa
ttatgatgat
caacaccgcg
ccagagctgg
tggccagcecg

gttgcgceega

agcgttgcac
tacgcgagct
tctgaccgte
accctgacca
gaccgttcta
gccgcaccga
accctggtgt
gatagcagcc
aagtacgcgg
tacagctgcce
gcc

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctggyg
ggccagccga
gcgaacaaag
gcctggaagg
caaagcaaca
tcccacagaa
gcgccgactg

agcgttgcac
tacgcgagcet
tctgaccgtce
accctgacca
gacccttctce
aaagccgcac

-122 -

ctgaggcc

caggtcagac
ggtaccagca
cctcaggcat
ttagcggcac
tgtgggtgtt
gtgtgacgct
gcctgattag
ccgtcaaggc
ccagcagcta
aggtcacgca

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
acgttcagac
aagccgcace
cgaccctggt
cagatagcag
acaagtacgc
gctacagctyg
aggcce

caggtcagac
ggtaccagca
cctcaggcat
ttagcggcac
attattatgt
cgagtgtgac

PCT/US02/12801

648
cgcgegtate 60
gaaacccggyg 120
cccggaacgce 180
tcaggcggaa 240
tggcggeggce 300
gtttccgeeg 360
cgacttttat 420
gggagtggag 480
tctgagcectg 540
tgaggggagc 600

633
cattaccatc 60
gtaccagcag 120
ctcaggcgtg 180
tagcggcectyg 240
tgataaggtg 300
gagtgtgacg 360
gtgcctgatt 420
cccegtceaag 480
ggccagcagc 540
ccaggtcacg 600

645
cgcgegtate 60
gaaacccggg 120
cccggaacge 180
tcaggcggaa 240
gtttggcggce 300
gctgtttceg 360
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ccgagcagcg
tatccgggag
gagaccacca
ctgacgectg
agcaccgtgg

<210>
<211>
<212>
<213>

350
645
DNA
Homo

<400> 350

gatatcgcac
tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
tttggcggcyg
ctgtttccge
agcgactttt
gcgggagtgg
tatctgagcece
catgagggga

<210> 351
<211> 645
<212> DNA
<213> Homo

<400> 351

gatatcgcac
tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
tttggeggcy
ctgtttecge
agcgactttt
gcgggagtgg
tatctgagcee
catgagggga

<210> 352
<211> 645
<212> DNA
<213> Homo

<400> 352
gatatcgcac
tcgtgtacgg

aagaattgca
ccgtgacagt
caccctccaa
agcagtggaa
aaaaaaccgt

sapiens

tgacccagcc
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcacgaagtt
cgagcagcga
atccgggagce
agaccaccac
tgacgcctga
gcaccgtgga

sapiens

tgacccagcc
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcacgaagtt
cgagcagcga
atccgggage
agaccaccac
tgacgcctga
gcaccgtgga

sapiens

tgacccagcec
gtactagcag

ggcgaacaaa
ggcctggaag
acaaagcaac
gtcccacaga
tgcgccgact

agcttcagtg
cgatgtgggc
actgatgatt
caaaagcggce
ttattattge
aaccgttctt
agaattgcag
cgtgacagtg
accctccaaa
gcagtggaag
aaaaaccgtt

agcttcagtg
cgatgtggge
actgatgatt
caaaagcggc
ttattattgc
aaccgttctt
agaattgcag
cgtgacagtg
accctccaaa
gcagtggaag
aaaaaccgtt

agcttcagtg
cgatgtgggce

gcgaccctgg
gcagatagca
aacaagtacg
agctacagct

gaggec

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagctatg
ggccagccga
gcgaacaaag
gcectggaagyg
caaagcaaca
tcccacagaa
gcgccgactg

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagcatgg
ggccagcecga
gcgaacaaag
gcctggaagg
caaagcaaca
tcccacagaa
gcgccgactg

agcggctcac
ggctataact

-123 -

tgtgcectgat
gcceccgtcaa
cggccagcag
gccaggtcac

caggtcagag
atgtgagctg
gcaaccgtecc
gcctgaccat
acattatgcc
aagccgeace
cgaccctggt
cagatagcag
acaagtacgce
gctacagctg
aggcc

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
actttcgtct
aagccgcacc
cgaccctggt
cagatagcag
acaagtacge
gctacagctg
aggcc

caggtcagag
atgtgagctg

PCT/US02/12801
tagcgacttt 420
ggcgggagtg 480
ctatctgagc 540
gcatgagggyg 600

636
cattaccatc 60
gtaccagcag 120
ctcaggegtyg 180
tagcggcectg 240
tgagcgtgtg 300
gagtgtgacyg 360
gtgcctgatt 420
ccecgtcaag 480
ggccagcagce 540
ccaggtcacyg 600

645
cattaccatc 60
gtaccagcag 120
ctcaggcgtyg 180
tagcggcectg 240
tatgcatgtyg 300
gagtgtgacg 360
gtgcctgatt 420
ccecegtcaag 480
ggccagcagc 540
ccaggtcacg 600

645
cattaccatc 60
gtaccagcag 120
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catcccggga
agcaaccgtt
caagcggaag
tttggcggceg
ctgttteccge
agcgactttt
gcgggagtgg
tatctgagcecce
catgagggga

<210>
<211>
<212>
<213>

353
639
DNA
Homo

<400> 353

gatatcgcac
tcgtgtacgg
catccecggga
agcaaccgtt
caagcggaag
ggcggcacga
ccgccgagcea
ttttatccgg
gtggagacca
agcctgacgce
gggagcacceyg

<210>
<211>
<212>
<213>

354
639
DNA
Homo

<400> 354

gatatcgcac
tcgtgtacgg
catccecggga
agcaaccgtt
caagcggaag
ggcggcacga
ccgcecgagcea
ttttatcegyg
gtggagacca
agcctgacgce
gggagcaccg

<210> 355
<211> 10
<212> PRT
<213> Homo

aggcgccgaa
ttagcggatc
acgaagcgga
gcacgaagtt
cgagcagcga
atccgggagce
agaccaccac
tgacgcctga
gcaccgtgga

sapiens

tgacccagcce
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
agttaaccgt
gcgaagaatt
gagccgtgac
ccacaccctc
ctgagcagtyg
tggaaaaaac

sapiens

tgacccagcc
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
agttaaccgt
gcgaagaatt
gagccgtgac
ccacacccte
ctgagcagtg
tggaaaaaac

sapiens

actgatgatt
caaaagcggc
ttattattgce
aaccgttctt
agaattgcag
cgtgacagtg
accctccaaa
gcagtggaag
aaaaaccgtt

agcttcagtg
cgatgtgggce
actgatgatt
caaaagcggce
ttattattgce
tcttggccag
gcaggcgaac
agtggectgg
caaacaaagc
gaagtcccac
cgttgecgecg

agcttcagtg
cgatgtgggce
actgatgatt
caaaagcggc
ttattattgce
tcttggccecag
gcaggcgaac
agtggcectgg
caaacaaagc
gaagtcccac
cgttgecgeceg

tatgatgtga
aacaccgcga
cagagctttg
ggccagccga
gcgaacaaag
gcctggaagg
caaagcaaca
tcccacagaa
gcgccgactg

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagcgact
ccgaaagccg
aaagcgaccce
aaggcagata
aacaacaagt
agaagctaca
actgaggcc

agcggctcac
ggctataact
tatgatgtga
aacaccgcga
cagagcgaca
ccgaaagccg
aaagcgaccc
aaggcagata
aacaacaagt
agaagctaca
actgaggcc

-124-

gcaaccgtcc
gcctgaccat
acatgattca
aagccgcacc
cgaccctggt
cagatagcag
acaagtacgc
gctacagctg
aggcc

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
ttcctgttat
caccgagtgt
tggtgtgcecect
gcagccecgt
acgcggccag
gctgccaggt

caggtcagag
atgtgagctg
gcaaccgtcc
gcctgaccat
atccttatct
caccgagtgt
tggtgtgcect
gcagccecegt
acgcggcecag
gctgeccaggt

PCT/US02/12801
ctcaggcgtg 180
tagcggcectg 240
tccttatgtg 300
gagtgtgacyg 360
gtgcctgatt 420
cccegtcaag 480
ggccagcagce 540
ccaggtcacg 600

645
cattaccate 60
gtaccagcag 120
ctcaggcgtg 180
tagcggcctg 240
ggtgtttgge 300
gacgctgttt 360
gattagcgac 420
caaggcggga 480
cagctatctg 540
cacgcatgag 600

639
cattaccate 60
gtaccagcag 120
ctcaggcgtyg 180
tagcggectg 240
tgtgtttggce 300
gacgctgttt 360
gattagcgac 420
caaggcggga 480
cagctatctyg 540
cacgcatgag 600

639
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<400> 355
Gly Phe Thrxr Phe Ser Ser Tyr Ala Met Ser
1 5 10

<210> 356

<211> 10

<212> PRT

<213> Homo sapiens

<400> 356
Gly Phe Thr Phe Asn Ser Tyr Ala Met Ser
1 5 10

<210> 357
<211> 17
<212> PRT
<213> Homo sapiens

<400> 357 .

Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 358

<211> 17

<212> PRT

<213> Homo sapiens

<400> 358

Val Ile Ser Gly Asn Gly Ser Asn Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 359

<211> 17

<212> PRT

<213> Homo sapiens

<400> 359

Gly Ile Ser Gly Asn Gly Val Leu Ile Phe Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 360
<211> 5
<212> PRT
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<213> Homo sapiens

<400> 360
Gly Leu Met Asp Tyxr
1 5

<210> 361

<211> 4

<212> PRT

<213> Homo sapiens

<400> 361
Trp Phe Asp His
1

<210> 362

<211> 4

<212> PRT

<213> Homo sapiens

<400> 362
Trp Phe Asp Val
1

<210> 363

<211> 14

<212> PRT

<213> Homo sapiens

<400> 363 ’ )
Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr Asn Tyr Val Ser
1 5 10

<210> 364

<211> 7

<212> PRT

<213> Homo sapiens

<400> 364
Asp Val Ser Asn Arg Pro Ser
1 5

<210> 365

<211> 9

<212> PRT

<213> Homo sapiens

<400> 365
Gln Ser Tyr Asp Phe Ile Arg Phe Met
1 5
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<210> 366
<211> 10
<212> PRT
<213> Homo sapiens

<400> 366
Gly Gly Thr Phe Ser Ser Tyr Ala Ile Ser
1 5 10

<210> 367

<211> 10

<212> PRT

<213> Homo sapiens

<400> 367
Gly Tyr Ser Phe Thr Ser Tyr Trp Ile Gly
1 5 10

<210> 368

<211> 17

<212> PRT

<213> Homo sapiens

<400> 368

Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe Gln
1 5 10 i5

Gly

<210> 369

<211> 17

<212> PRT

<213> Homo sapiens

<400> 369

Ile Ile Tyr Pro Gly Asp Ser Asp Thr Arg Tyr Ser Pro Ser Phe Gln
1 5 10 15

Gly

<210> 370
<211> 16
<212> PRT
<213> Homo sapiens

<400> 370
Trp Ser Asp Gln Ser Tyr His Tyr Tyr Trp His Pro Tyr Phe Asp Val
1 5 10 15
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<210> 371

<211> 13

<212> PRT

<213> Homo sapiens

<400> 371
Ser Gly Ser Ser Ser Asn Ile Gly
1 5

<210> 372

<211> 14

<212> PRT

<213> Homo sapiens

<400> 372
Thr Gly Thr Ser Ser Asp Leu Gly
1 5

<210> 373

<211> 11

<212> PRT

<213> Homo sapiens

<400> 373
Leu Met Ile Tyr Asp Asn Asn Gln
1 5

<210> 374

<211> 11

<212> PRT

<213> Homo sapiens

<400> 374
Leu Met Ile Tyxr Asp Val Ser Asn
1 5

<210> 375

<211> 11

<212> PRT

<213> Homo sapiens

<400> 375
Leu Met Ile Tyr Ala Gly Asn Asn
1 5

<210> 376

<211> 10

<212> PRT

<213> Homo sapiens

Ser

Gly

Arg

Arg

Arg

Asn Tyr Val Ser
10

Tyr Asn Tyr Val Ser
10

Pro Ser
10

Pro Ser
10

Pro Ser
10
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<400> 370
Gln Ala Phe Asp Val Ala Pro Asn Gly Lys
1 5 10

<210> 377

<211> 10 B
<212> PRT ’
<213> Homo sapiens

<400> 377
Gln Ala Phe Ala Val Met Pro Asn Val Glu
1 5 10

<210> 378

<211> 10

<212> PRT

<213> Homo sapiens

<400> 378
Gln Ser Phe Thr Val Ser Pro Gly Ala Asp
1 5 10

<210> 379

<211> 9

<212> PRT

<213> Homo sapiens

<400> 379
Gln Ala Tyr Asp Ser Ser Gly Tyr Pro
1 5

<210> 380

<211> 17

<212> DNA

<213> Homo sapiens

<400> 380
gtggtggttc cgatatc 17

<210> 381

<211> 43

<212> DNA

<213> Homo sapiens

<400> 381

agcgtcacac tcggtgcgge tttcggetgg ccaagaacgg tta 43
1
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