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ABSTRACT

The invention relates to sarcoma-associated antigens and the
nucleic acid molecules that encode them. The invention fur-
ther relates to the use of the nucleic acid molecules, polypep-
tides and fragments thereof associated with sarcoma in meth-
ods and compositions for the diagnosis and treatment of
diseases, such as cancer. More specifically, the invention
relates to the discovery of a novel cancer/testis (CT) antigen,
NY-SAR-35.

11

10




Patent Application Publication Jul. 8,2010 Sheet 1 of 4 US 2010/0172910 A1

1234 5 678 910112131415 1617

NY-SAR-12
NY-SAR-35

NY-SAR-41

90
80 - ]
70
60
501 Ll
< T ‘
> _
Q |
O
@ —_
o -
O | I B e | C —— 1 — r——;{—1r'_1[_|r—’1r—1
> 4 w N o — > oz w
SR REC- 322882233 5E538
= S0 S e o :DEWCK_"J_
2 = > =25 °

Fig. 1B



Patent Application Publication Jul. 8,2010 Sheet 2 of 4 US 2010/0172910 A1

/

g 3
e
=z =
v

FUJI

SARCOMA CELL LINES




Patent Application Publication Jul. 8,2010 Sheet 3 of 4 US 2010/0172910 A1

ggcttecatectaatacgactegetatagggetegageggeeg
ccegggcaaaagtetgggecacggactgeeggacegttgggetgtgaggeagegt ctcagegaggeggeacceggagee
atg tct tca cat agg agg aaa gcg aag ggg agg aat agg aga agt cac cgt gcc atg cgt 180
¥ s s H R R K 2 K 6 R N R R § H R A ¥ R 20
gtg gct cac tta gag ctg gca act tat gag ttg gcg gca act gag tcg aat ccc gag age 240
v A4 H L E L A T Y E L A2 A T E 8 N P E S 40
agc cat cct gga tac gag gec gee atg get gac agg cct cag cca gga tag cgg gaa tct 300
S H P G Y E A A M 2 D R P Q P G W R E S 60
cat aag atg cgg gtc agc aaa cce ttt ggg atg ctc atg cte tce att tgg atc ctg ctg 360
L X ¥ R V S K P F G M L M L S8 I W I L L 80
tfc gtg tge tac tac ctg tec tac tac ctg tge tce ggg tee tea tat ttt gtg ctt geca 420
F v C ¥ Y L 8§ Y Y L C 8§ G S S8 Y F V L A 100
aat gga cat atc ctg ccc aac agt gaa aat gct cat ggc caa tct ctg gaa gaa gat tcc 480
N ¢ H I L P N 8 E N &2 H G Q 8§ L E E D § 120
gca ttg gaa gct ttg ctg aat ttt tte ttt cca aca act tgc aat ctg agg gaa aat cag 540
A L E A L L N F F F P T T C N L R E N @ 140
gtg gca aag cct tgt aat gag ctg caa gat ctt agt gag agt gaa tgt ttg aga cac aaa 600
v A XK P C N EL Q DL § E S E C L R H K 160"
tgc tgt ttt tca tea tecg gg9g acc acg age ttc aaa tgt ttt get cca ttt aga gat gtg 660
¢ ¢ Ffr S S s 6 T T S F XK C F A P F R D V 180
cct aaa cag atg atg caa atg ttt ggg ctt ggt geg atc age ctt atc ctg gta tgt ctg 720
P X Q M ¥ Q ¥ F 6 L 6 A I § L I L V C L 200
cce att tat tge cge tet ctt tte tgg agg age gaa ccg gec gat gat tta caa agg cag 780
p I Y ¢C R § L F W R 8§ E P A D D L Q R @ 220
gac aac aga gtt gta acg ggt ttg aag aaa caa aga agg aag cga aag agg aag tct gaa 840
b N RV V T 66 L X XK 9 R R K R K R K S E 240
atg tta cag aaa gca gca aga gga cgt gag gaa cat ggt gac gag tga caagagaccaaa 900
¥ L ¢ K A A R G R E E H G D E * 255
gcattatttteccctcaagacaacagaaaccattcagagcagaggggactgteteagecatgcaaaccteatggag
cattttggaaagttaaaattgattcttatttitgteatgtttactttcaaacatgaaataaaattgagttctgttt
tcatgcatcaaaaaaaaaaaaaaaaaaaaa 1082 :

Fig. 2
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HUMAN SARCOMA-ASSOCIATED
ANTIGENS

RELATED APPLICATIONS

[0001] This application is a divisional of U.S. Non-Provi-
sional patent application Ser. No. 10/529,655, which is a
national stage filing under 35 U.S.C. §371 of PCT Interna-
tional application PCT/US03/30870, filed Sep. 30, 2003,
which was published under PCT Article 21(2) in English,
which is a continuation-in-part of U.S. application Ser. No.
10/260,708, filed on Sep. 30, 2002, and issued on Jul. 14,
2009 as U.S. Pat. No. 7,560,537, the entire disclosure of each
of which is incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The invention relates to sarcoma-associated anti-
gens and the nucleic acid molecules that encode them. The
invention further relates to the use of the nucleic acid mol-
ecules, polypeptides and fragments thereof associated with
sarcoma in methods and compositions for the diagnosis and
treatment of diseases, such as cancer. More specifically, the
invention relates to the discovery of anovel cancer/testis (CT)
antigen, NY-SAR-35.

BACKGROUND OF THE INVENTION

[0003] The identification of human tumor antigens recog-
nized by the autologous host is yielding new and promising
target molecules for immunotherapy, diagnosis and monitor-
ing of human cancer (van der Bruggen P, et al. 1991. A gene
encoding an antigen recognized by cytolytic T lymphocytes
on a human melanoma. Science 254:1643-47; Gaugler, B., et
al. Human gene MAGE-3 codes for an antigen recognized on
a melanoma by autologous cytolytic T lymphocytes. J. Exp.
Med. 1994; 179: 921-30; Kawakami, Y., et al. Cloning of the
gene for a shared human melanoma antigen recognized by
autologous T cells infiltrating into tumor. Proc. Natl. Acad.
Sci. USA. 1994, 91:3515-19 and Chen, Y.-T., et al. A testicu-
lar antigen aberrantly expressed in human cancers detected
by autologous antibody screening. Proc. Natl. Acad. Sci.
USA. 1997, 94: 1914-18). Studies of the cellular and humoral
immune response to cancer have revealed an extensive rep-
ertoire of tumor antigens recognized by the immune system,
collectively termed the cancer immunome (Jager D, et al.
Identification of a tissue-specific putative transcription factor
in breast tissue by serological screening of a breast cancer
library. Cancer Res 2001 Mar. 1; 61(5):2055-61).

[0004] The immunome is composed largely of antigens
defined by T-cell epitope cloning (van der Bruggen P, et al.
1991. A gene encoding an antigen recognized by cytolytic T
lymphocytes on a human melanoma. Science 254:1643-47,
Gaugler, B., et al. Human gene MAGE-3 codes for an antigen
recognized on a melanoma by autologous cytolytic T lym-
phocytes. J. Exp. Med. 1994; 179: 921-30; Kawakami, et al.
Cloning of the gene for a shared human melanoma antigen
recognized by autologous T cells infiltrating into tumor. Proc.
Natl. Acad. Sci. USA. 1994; 91: 3515-19; Boel, P, et al.
BAGE: anew gene encoding an antigen recognized on human
melanomas by cytolytic T lymphocytes. Immunity 1995; 2:
167-75. (PMID: 7895173); Van den Eynde, B., et al. A new
family of genes coding for an antigen recognized by autolo-
gous cytolytic T lymphocytes on a human melanoma. J. Exp.
Med. 1995; 182: 689-98. (PMID: 7544395)), MHC peptide
elution (Skipper J C, et al. An HLA-A2-restricted tyrosinase
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antigen on melanoma cells results from posttranslational
modification and suggests a novel pathway for processing of
membrane proteins. J Exp Med 1996 Feb. 1; 183(2):527-34;
Cox A L, et al. Identification of a peptide recognized by five
melanoma-specific human cytotoxic T cell lines. Science
1994 Apr. 29; 264(5159):716-9; Pascolo S, et al. A MAGE-
Al HLA-A A*0201 epitope identified by mass spectrometry.
Cancer Res 2001 May 15; 61(10):4072-7), and serological
expression cloning (SEREX, Chen, Y.-T., et al. A testicular
antigen aberrantly expressed in human cancers detected by
autologous antibody screening. Proc. Natl. Acad. Sci. USA.
1997; 94: 1914-18; Jager D, et al. Identification of a tissue-
specific putative transcription factor in breast tissue by sero-
logical screening of a breast cancer library. Cancer Res 2001
Mar. 1; 61(5):2055-61; Sahin, U., et al. Human neoplasms
elicit multiple specific immune responses in the autologous
host. Proc. Natl. Acad. Sci. US4 1995; 92: 11810-13; Scan-
lan, M. ], et al. Characterization of human colon cancer
antigens recognized by autologous antibodies. /nt. J. Cancer
1998; 76: 652-8; Scanlan, M. J., et al. Antigens recognized by
autologous antibody in patients with renal-cell carcinoma.
Int. J. Cancer 1999; 83: 456-64; Scanlan M J, et al. Humoral
immunity to human breast cancer: antigen definition and
quantitative analysis of mRNA expression. Cancer Inmunity
1:4 [epub]), and is catalogued in three databases: the peptide
database of T-cell defined tumor antigens (authored by mem-
bers of the Ludwig Institute for Cancer Research (LICR) that
is available on the website of Cancer Immunity, Journal of the
Academy of Cancer Immunology, cancerimmunity.org/pep-
tidedatabase/Tcellepitopes); the SYFPEITHI database of
MHC ligands and peptide motifs (available on the website of
Biomedical Informatics-Heidelberg, bmi-heidelberg.com/
syfpeithi/) and the cancer immunome database available on
the website of the LICR (licr.org/CancerlmmunomeDB, for-
merly licr.org/SEREX html).

[0005] SEREX is a method of immunoscreening tumor-
derived cDNA expression libraries with cancer patient sera in
order to identify molecules recognized by high titered IgG
antibodies (Sahin, U., et al. Human neoplasms elicit multiple
specific immune responses in the autologous host. Proc. Natl.
Acad. Sci. US4 1995; 92: 11810-13) Approximately 1000
distinct antigens have been defined by SEREX analysis,
including a number of etiologically and therapeutically sig-
nificant cancer antigens, such as mutational antigens (e.g.
p53, LKB1, BUBI; Scanlan, M. J., et al. Characterization of
human colon cancer antigens recognized by autologous anti-
bodies. Int. J. Cancer 1998; 76: 652-8; Scanlan, M. ], et al.
Antigens recognized by autologous antibody in patients with
renal-cell carcinoma. Int. J. Cancer 1999; 83: 456-64; Scan-
lan M J, et al. Humoral immunity to human breast cancer:
antigen definition and quantitative analysis of mRNA expres-
sion. Cancer Immunity 1:4 [epub]), differentiation antigens
(e.g. tyrosinase, NY-BR-1, rab 38; Jager D, et al. Identifica-
tion of a tissue-specific putative transcription factor in breast
tissue by serological screening of a breast cancer library.
Cancer Res 2001 Mar. 1; 61(5):2055-61; Sahin, U., et al.
Human neoplasms elicit multiple specific immune responses
in the autologous host. Proc. Natl. Acad. Sci. US4 1995; 92:
11810-13; Jager D, et al. Serological cloning of a melanocyte
rab guanosine 5'-triphosphate-binding protein and a chromo-
some condensation protein from a melanoma complementary
DNA library. Cancer Res 2000 Jul. 1; 60(13):3584-91), over-
expressed gene products (e.g. Her2neu, TPDS52, elF4-
gamma; Scanlan M J, et al. Humoral immunity to human
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breast cancer: antigen definition and quantitative analysis of
mRNA expression. Cancer Immunity 1:4 [epub]; Chen,Y.-T.,
et al. Identification of human tumor antigens by serological
expression cloning. In: S. A. Rosenberg (ed.). Principles and
Practice of Biologic Therapy of Cancer, pp. 557-570. Phila-
delphia: Lippincott Williams & Wilkins, 2000) and cancer/
testis (CT) antigens (e.g. MAGE-1, NY-ESO-1, SSX-2;
Chen, Y.-T., et al. A testicular antigen aberrantly expressed in
human cancers detected by autologous antibody screening.
Proc. Natl. Acad. Sci. USA. 1997; 94: 1914-18; Sahin, U., et
al. Human neoplasms elicit multiple specific immune
responses in the autologous host. Proc. Natl. Acad. Sci. USA
1995; 92: 11810-13).

[0006] CT antigens represent a group of shared, tumor-
specific antigens expressed exclusively in developing germ
cells of the testis and fetal ovary, as well as in placental
trophoblast, and most notably, in a proportion of human can-
cers of diverse origins (Chen, Y.-T., et al. Identification of
human tumor antigens by serological expression cloning. In:
S. A. Rosenberg (ed.). Principles and Practice of Biologic
Therapy of Cancer, pp. 557-570. Philadelphia: Lippincott
Williams & Wilkins, 2000). These antigens elicit spontane-
ous cellular (Van den Eynde, B. J. and van der Bruggen, P.
(1997) Curr. Opin. Immunol. 9,684-693) and humoral
immune responses (Stockert, E., et al. (1998) J. Exp. Med.
187, 1349-1354) in some cancer patients. On the basis of
tissue-restricted expression and immunogenicity, CT anti-
gens are attractive targets for vaccine-based immunothera-
pies. In general, CT antigens are expressed in 20-40% of
specimens from a given tumor type (Sahin U, et al. 1998.
Expression of multiple cancer/testis antigens in breast cancer
and melanoma: basis for polyvalent CT vaccine strategies. Int
J Cancer 78:387-89; Scanlan M J et al. 2000. Expression of
cancer-testis antigens in lung cancer: definition of bromo-
domain testis-specific gene (BRDT) as a new CT gene, CT9.
Cancer Lett. 150:155-64; Van den Eynde BJ and van der
Bruggen P. 1997. T cell defined tumor antigens. Curr Opin
Immunol 9:684-693). One exception to this is synovial sar-
coma, in which 80% of specimens express NY-ESO-1 (Jung-
bluth A A, et al. 2001. Monophasic and biphasic synovial
sarcomas abundantly express cancer/testis antigen
NY-ESO-1 but not MAGE-A1 or CT7. Int J Cancer 94:252-6)
and MAGE antigens (Antonescu C R, et al. MAGE antigen
expression in monophasic and biphasic synovial sarcoma.
Hum Pathol 2002 February; 33(2):225-9); the expression of
which are often homogeneous throughout the tumor. Thus,
identification of additional CT antigens and other genes hav-
ing a tumor-associated expression profile is needed for the
development of additional therapeutics and diagnostics to
permit effective treatment and diagnosis of a broader group of
cancer patients.

SUMMARY OF THE INVENTION

[0007] The humoral immune response of sarcoma patients
to CT antigens was examined using the SEREX method. Sera
from patients which showed a humoral immune response to
CT antigens were subsequently used to screen cDNA libraries
derived from CT-rich synovial sarcoma cell lines as well as
normal testis. Although there was little overlap in the identity
of clones isolated with different sarcoma sera, more than 30%
of the isolated clones were previously identified during
SEREX analysis of other tumor types. Approximately 60% of
these antigens also reacted with sera from normal individuals.
This is in conformity with other findings (Scanlan, M. J., et al.
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Antigens recognized by autologous antibody in patients with
renal-cell carcinoma. Int. J. Cancer 1999; 83: 456-64 and
Scanlan M J, et al. Humoral immunity to human breast can-
cer: antigen definition and quantitative analysis of mRNA
expression. Cancer Immunity 20001; 1:4 [epub]). Thus, only
a fraction of the serologically-defined immunome is associ-
ated with a cancer-related immune response. The studies
described herein have led to the identification of antigens,
which include antigens not before associated with cancer
along with several novel gene products associated with a
sarcoma-related immune response. One such novel CT anti-
gen is NY-SAR-35, which appears to be a cell surface/se-
creted molecule.

[0008] According to one aspect of the invention, isolated
nucleic acid molecules are provided. The isolated nucleic
acid molecules are selected from the group consisting of (a)
nucleic acid molecules which hybridize under high strin-
gency conditions to a nucleic acid molecule comprising a
nucleotide sequence selected from the group consisting of
nucleotide sequences set forth as SEQ ID NOs: 1-14 and
97-107 and which code for a sarcoma-associated antigen, (b)
nucleic acid molecules that differ from the nucleic acid mol-
ecules of (a) in codon sequence due to the degeneracy of the
genetic code, and (¢) complements of (a) or (b).

[0009] In some embodiments, the isolated nucleic acid
molecule includes a nucleotide sequence selected from the
group consisting of nucleotide sequences set forth as SEQ ID
NOs: 1-14 and 97-107. In some embodiments the isolated
nucleic acid molecule comprises a nucleotide sequence
selected from the group consisting of nucleotide sequences
set forth as SEQ ID NOs: 10, 11, 99, 102 and 104. In other
embodiments the nucleic acid molecule comprises a nucle-
otide sequence set forth as SEQ ID NO: 10. In yet other
embodiments the nucleic acid molecule comprises a nucle-
otide sequence set forth as SEQ ID NO: 11. In still other
embodiments the nucleic acid molecule comprises a nucle-
otide sequence set forth as SEQ ID NO: 102. In still further
embodiments the nucleic acid molecule comprises a nucle-
otide sequence set forth as SEQ ID NO: 104.

[0010] In some embodiments the nucleic acid molecule
comprises a nucleotide sequence set forth as SEQ ID NOs:
121, 123, 125, 127, 129 or 131. In some embodiments the
nucleic acid molecule comprises a nucleotide sequence set
forth as SEQ ID NO: 121. In other embodiments the nucleic
acid molecule comprises a nucleotide sequence set forth as
SEQ ID NO: 123. In still other embodiments the nucleic acid
molecule comprises a nucleotide sequence set forth as SEQ
ID NO: 125. In yet other embodiments the nucleic acid mol-
ecule comprises a nucleotide sequence set forth as SEQ ID
NO: 131.

[0011] According to another aspect of the invention, addi-
tional isolated nucleic acid molecules are provided. The iso-
lated nucleic acid molecules are selected from the group
consisting of: (a) unique fragments of a nucleotide sequence
selected from the group consisting of nucleotide sequences
set forth as SEQ ID NOs: 10, 11, 99, 102 and 104, which
encodes an immunogenic peptide and (b) complements of (a).
In some embodiments the isolated nucleic acid molecules are
selected from the group consisting of: (a) unique fragments of
a nucleotide sequence set forth as SEQ ID NO: 10, which
encodes an immunogenic peptide and (b) complements of (a).
In other embodiments the isolated nucleic acid molecules are
selected from the group consisting of: (a) unique fragments of
a nucleotide sequence set forth as SEQ ID NO: 11, which
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encodes an immunogenic peptide and (b) complements of (a).
In yet other embodiments the isolated nucleic acid molecules
are selected from the group consisting of: (a) unique frag-
ments of a nucleotide sequence set forth as SEQ ID NO: 102,
which encodes an immunogenic peptide and (b) comple-
ments of (a). In still other embodiments the isolated nucleic
acid molecules are selected from the group consisting of: (a)
unique fragments of a nucleotide sequence set forth as SEQ
ID NO: 104, which encodes an immunogenic peptide and (b)
complements of (a). In some embodiments the nucleic acid
molecule comprises a nucleotide sequence set forth as SEQ
ID NO: 121. In other embodiments the nucleic acid molecule
comprises a nucleotide sequence set forth as SEQ ID NO:
123. In still other embodiments the nucleic acid molecule
comprises a nucleotide sequence set forth as SEQ ID NO:
125. In yet other embodiments the nucleic acid molecule
comprises a nucleotide sequence set forth as SEQ ID NO:
131.

[0012] In certain embodiments, the isolated nucleic acid
molecule includes a nucleotide sequence that is at least about
90% identical to a nucleotide sequence selected from the
group consisting of SEQ ID NOs: 1-14 and 97-107; prefer-
ably the nucleotide sequence is at least about 95% identical,
more preferably the nucleotide sequence is at least about 97%
identical, still more preferably the nucleotide sequence is at
least about 98% identical, and yet more preferably the nucle-
otide sequence is at least about 99% identical.

[0013] According to further aspects of the invention,
expression vectors that include any of the foregoing isolated
nucleic acid molecules operably linked to a promoter are
provided, as are host cells transformed or transfected with
these expression vectors. In certain embodiments, the host
cell expresses a MHC molecule, and in some of these embodi-
ments the MHC molecule is expressed recombinantly.

[0014] According to another aspect of the invention, iso-
lated polypeptides are provided that are encoded by the iso-
lated nucleic acid molecules described herein. In certain
embodiments, the isolated polypeptide includes an amino
acid sequence as set forth in SEQ ID NOs: 46-60, 109-120 or
a fragment thereof that is at least eight amino acids in length.
In certain embodiments, the isolated polypeptides are anti-
genic polypeptides that are capable of eliciting antibodies to
a sarcoma-associated antigen. In some embodiments the iso-
lated polypeptide includes an amino acid sequence as set
forth in SEQ ID NO: 55 or a fragment thereof that is at least
eight amino acids in length. In other embodiments the iso-
lated polypeptide includes an amino acid sequence as set
forth in SEQ ID NO: 56 or a fragment thereof that is at least
eight amino acids in length. In yet other embodiments the
isolated polypeptide includes an amino acid sequence as set
forth in SEQ ID NO: 111 or a fragment thereof that is at least
eight amino acids in length. In still other embodiments the
isolated polypeptide includes an amino acid sequence as set
forth in SEQ ID NO: 114 or a fragment thereof that is at least
eight amino acids in length. In yet other embodiments the
isolated polypeptide includes an amino acid sequence as set
forth in SEQ ID NO: 116 or a fragment thereof that is at least
eight amino acids in length. In still other embodiments the
isolated polypeptide includes an amino acid sequence as set
forth in SEQ ID NO: 122. In yet other embodiments the
isolated polypeptide includes an amino acid sequence as set
forth in SEQ ID NO: 124. In still further embodiments the
isolated polypeptide includes an amino acid sequence as set
forth in SEQ ID NO: 126. In yet other embodiments the
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polypeptide includes the amino acid sequence set forth as
SEQ ID NOs: 128, 130 or 132.

[0015] Another aspect of the invention provides binding
polypeptides that selectively bind to the foregoing isolated
polypeptides. In some embodiments these binding polypep-
tides are isolated also. In other embodiments, the binding
polypeptides are antibodies or antigen-binding fragments
thereof.

[0016] According to another aspect of the invention, meth-
ods of diagnosing cancer in a subject are provided. The meth-
ods include obtaining a biological sample from the subject,
and determining the presence of an antibody in the biological
sample that binds specifically to one or more sarcoma-asso-
ciated antigens encoded by a nucleotide sequence selected
from the group consisting of SEQ ID NOs: 3, 5-8, 10-45, 99,
102, 104 and 108. The presence of such antibodies indicates
that the subject has cancer. In some embodiments the one or
more sarcoma-associated antigens is/are encoded by a nucle-
otide sequence selected from the group consisting of SEQ ID
NOs: 5-7, 10-13, 15-45, 102, 104 and 108. In still other
embodiments the one or more sarcoma-associated antigens
is/are encoded by a nucleotide sequence selected from the
group consisting of SEQ ID NOs: 10, 11, 15, 102, 104 and
108. In some embodiments the sarcoma-associated antigens
is encoded by a nucleotide sequence set forth as SEQ ID NO:
10.

[0017] In some embodiments, the step of determining the
presence of an antibody includes contacting the biological
sample with one or more sarcoma-associated antigens that are
specifically bound by the antibody and are encoded by a
nucleic acid molecule comprising a nucleotide sequence
selected from the group consisting of (1) nucleotide
sequences set forth as SEQ ID NOs: 3, 5-8, 10-45, 99, 102,
104 and 108 and (2) nucleotide sequences that are at least
90% identical to the nucleotide sequences of (1), and then
determining the binding of the antibody to the sarcoma-asso-
ciated antigen. In other embodiments, the step of determining
the presence of an antibody includes contacting the biological
sample with one or more sarcoma-associated antigens that are
specifically bound by the antibody and are encoded by a
nucleic acid molecule comprising a nucleotide sequence
selected from the group consisting of (1) nucleotide
sequences set forth as SEQ ID NOs: 5-7, 10-13, 15-45, 102,
104 and 108 and (2) nucleotide sequences that are at least
90% identical to the nucleotide sequences of (1), and then
determining the binding of the antibody to the sarcoma-asso-
ciated antigen.

[0018] In some embodiments, the nucleic acid molecule
comprises a nucleotide sequence selected from the group
consisting of nucleotide sequences set forth as SEQ ID NOs:
10, 11, 15, 102, 104 and 108, and in other embodiments the
nucleic acid molecule includes the nucleotide sequence set
forth as SEQ ID NO: 10. In other embodiments the nucleic
acid molecule includes the nucleotide sequence set forth as
SEQID NO: 121. In still other embodiments the nucleic acid
molecule includes the nucleotide sequence set forth in SEQ
ID NO: 123. In other embodiments the nucleic acid molecule
includes the nucleotide sequence set forth in SEQ ID NO:
125. In yet other embodiments the nucleic acid molecule
includes the nucleotide sequence set forth in SEQ ID NOs:
127,129 or 131.

[0019] In other embodiments, the sarcoma-associated anti-
gen is a polypeptide that includes the amino acid sequence of
any of SEQ ID NOs: 48, 50-53, 55-90, 111,114,116 and 120
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or a fragment thereof that is at least eight amino acids in
length. In still other embodiments, the sarcoma-associated
antigen is a polypeptide that includes the amino acid
sequence of any of SEQ ID NOs: 50-52, 55-58, 60-90, 114,
116, 120 or a fragment thereof that is at least eight amino
acids in length. In still other embodiments, the sarcoma-
associated antigen is a polypeptide that includes the amino
acid sequence of any of SEQ ID NOs: 55, 56, 60, 114, 116 and
120 or a fragment thereof that is at least eight amino acids in
length.

[0020] Insomeembodiments, the sarcoma-associated anti-
gen includes the amino acid sequence set forth as SEQ ID
NO: 55 or a fragment thereof that is at least eight amino acids
in length. In certain embodiments the sarcoma-associated
antigen includes the amino acid sequence set forth as SEQ ID
NO: 122. In still other embodiments the sarcoma-associated
antigen includes the amino acid sequence set forth as SEQ ID
NO: 124. In yet other embodiments the sarcoma-associated
antigen includes the amino acid sequence set forth as SEQ ID
NO: 126. In still other embodiments the sarcoma-associated
antigen includes the amino acid sequence set forth as SEQ ID
NO: 128, 130 or 132.

[0021] In certain embodiments, the biological sample is
serum. In other embodiments, the one or more sarcoma-
associated antigens are produced recombinantly, and/or the
one or more sarcoma-associated antigens are bound to a sub-
strate. In some embodiments, the step of determining the
binding of the antibody with the one or more sarcoma-asso-
ciated antigens is performed with an ELISA-based method. In
still other embodiments a serum antibody detection assay
(SADA) is used.

[0022] According to still another aspect of the invention,
methods for diagnosing cancer in a subject are provided. The
methods include obtaining a biological sample from a sub-
ject, and determining the expression of a sarcoma-associated
antigen or a nucleic acid molecule that encodes it. The nucleic
acid molecule includes a nucleotide sequence selected from
the group consisting of SEQ ID NOs: 3, 5-8, 10-45, 99, 102,
104 and 108 in the biological sample. The nucleic acid mol-
ecule is some embodiments includes a nucleotide sequence
selected from the group consisting of SEQ ID NOs: 5-7,
10-13, 15-45, 102, 104 and 108 in the biological sample. The
expression of the sarcoma-associated antigen or the nucleic
acid molecule that encodes it in the sample is diagnostic for
cancer in the subject.

[0023] In certain embodiments, the sarcoma-associated
nucleic acid molecule comprises the nucleotide sequence
selected from the group consisting of SEQ ID NOs: 10, 11,
15, 102, 104 and 108. In some embodiments the sarcoma-
associated nucleic acid molecule includes the nucleotide
sequence set forth as SEQ ID NO: 10. In other embodiments
the nucleic acid molecule includes the nucleotide sequence
set forth as SEQ ID NO: 121. In still other embodiments the
nucleic acid molecule includes the nucleotide sequence set
forth in SEQ ID NO: 123. In yet other embodiments the
nucleic acid molecule includes the nucleotide sequence set
forth in SEQ ID NO: 125. In yet other embodiments the
nucleic acid molecule includes the nucleotide sequence set
forth in SEQ ID NOs: 127, 129 or 131.

[0024] In other embodiments, the sarcoma-associated anti-
gen comprises an amino acid sequence selected from the
group consisting of SEQ ID NOs: 48, 50-53,55-90, 111, 114,
116 and 120 or a fragment thereof that is at least eight amino
acids in length. In yet other embodiments, the sarcoma-asso-
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ciated antigen comprises an amino acid sequence selected
from the group consisting of SEQ ID NOs: 50-52, 55-58,
60-90, 114, 116 and 120 or a fragment thereof that is at least
eight amino acids in length. The sarcoma-associated antigen
in some embodiments includes an amino acid sequence
selected from the group consisting of SEQ ID NOs: 55, 56,
60, 114, 116 and 120. In some embodiments the sarcoma-
associated antigen includes an amino acid sequence set forth
as SEQ ID NO: 55 or a fragment thereof that is at least eight
amino acids in length. In certain embodiments the sarcoma-
associated antigen includes the amino acid sequence set forth
as SEQ ID NO: 122. In still other embodiments the sarcoma-
associated antigen includes the amino acid sequence set forth
as SEQ ID NO: 124. In yet other embodiments the sarcoma-
associated antigen includes the amino acid sequence set forth
as SEQ ID NO: 126. In still further embodiments the sar-
coma-associated antigen includes the amino acid sequence
set forth as SEQ ID NOs: 128, 130 or 132.

[0025] According to yet another aspect of the invention,
methods for determining onset, progression, or regression of
cancer in a subject are provided. The methods include obtain-
ing from a subject a first biological sample, determining the
expression of a sarcoma-associated antigen or the nucleic
acid molecule that encodes it in the first sample, obtaining
from the subject a second biological sample, determining the
expression of the sarcoma-associated antigen or the nucleic
acid molecule that encodes it in the second sample, and com-
paring the expression in the first sample to the expression in
the second sample as a determination of the onset, progres-
sion, or regression of the cancer. The nucleic acid molecule
comprises a nucleotide sequence selected from the group
consisting of (1) nucleotide sequences set forth as SEQ ID
NOs: 3, 5-8, 10-45, 99, 102, 104 and 108 and (2) nucleotide
sequences that are at least 90% identical to the nucleotide
sequences of (1). In some embodiments the nucleic acid
molecule comprises a nucleotide sequence selected from the
group consisting of (1) nucleotide sequences set forth as SEQ
ID NOs: 5-7, 10-13, 15-45, 102, 104 and 108 and (2) nucle-
otide sequences that are at least 90% identical to the nucle-
otide sequences of (1).

[0026] In some embodiments, the nucleic acid molecule
that encodes the sarcoma-associated antigen includes a nucle-
otide sequence selected from the group consisting of SEQ ID
NOs: 10,11, 15, 102, 104 and 108. In other embodiments the
nucleic acid molecule includes the nucleotide sequence of
SEQ ID NO: 10. In yet other embodiments the nucleic acid
molecule includes the nucleotide sequence set forth as SEQ
ID NO: 121. In still other embodiments the nucleic acid
molecule includes the nucleotide sequence set forth in SEQ
ID NO: 123. In yet other embodiments the nucleic acid mol-
ecule includes the nucleotide sequence set forth in SEQ ID
NO: 125. In still other embodiments the nucleic acid mol-
ecule includes the nucleotide sequence set forth in SEQ ID
NOs: 127, 129 or 131. In other embodiments, the sarcoma-
associated antigen includes a polypeptide sequence selected
from the group consisting of polypeptide sequences set forth
as SEQ ID NOs: 48, 50-53, 55-90, 111, 114, 116 and 120 or
a fragment thereof that is at least eight amino acids in length.
In still other embodiments, the sarcoma-associated antigen
includes a polypeptide sequence selected from the group
consisting of polypeptide sequences set forth as SEQ ID NOs:
50-52, 55-58, 60-90, 114, 116 and 120 or a fragment thereof
that is at least eight amino acids in length. In yet other
embodiments, the sarcoma-associated antigen includes a



US 2010/0172910 Al

polypeptide sequence selected from the group consisting of
polypeptide sequences set forth as SEQ ID NOs: 55, 56, 60,
114, 116 and 120 or a fragment thereof that is at least eight
amino acids in length. In some embodiments the sarcoma-
associated antigen includes the amino acid sequence of SEQ
ID NO: 55 or a fragment thereof that is at least eight amino
acids in length. In certain embodiments the sarcoma-associ-
ated antigen includes the amino acid sequence set forth as
SEQ ID NO: 122. In still other embodiments the sarcoma-
associated antigen includes the amino acid sequence set forth
as SEQ ID NO: 124. In yet other embodiments the sarcoma-
associated antigen includes the amino acid sequence set forth
as SEQ ID NO: 126. In still other embodiments the sarcoma-
associated antigen includes the amino acid sequence set forth
as SEQ ID NOs: 128, 130 or 132.

[0027] Insomeembodiments of the foregoing methods, the
step of determining the expression of the sarcoma-associated
antigen or the nucleic acid molecule that encodes it includes
contacting the biological sample with an agent that selec-
tively binds to the sarcoma-associated antigen or the nucleic
acid molecule that encodes it. For methods in which the agent
that selectively binds is a nucleic acid molecule, it is preferred
that the expression of the sarcoma-associated nucleic acid
molecule is determined by nucleic acid hybridization or
nucleic acid amplification; some embodiments of the meth-
ods utilize real-time RT-PCR or RT-PCR as methods of
nucleic acid amplification, or use a nucleic acid microarray as
a method for nucleic acid hybridization. For methods in
which the agent that selectively binds is a polypeptide, the
polypeptide preferably is an antibody or antigen-binding
fragment thereof. More preferably, the antibody is a mono-
clonal antibody, particularly a chimeric, human, or human-
ized antibody, a single chain antibody, or the antigen-binding
fragment is a F(ab'),, Fab, Fd, or Fv fragment. In certain
embodiments, the antibody or antigen-binding fragment is
labeled with a detectable label, preferably a fluorescent or
radioactive label.

[0028] In certain embodiments of the foregoing methods,
the sample is selected from the group consisting of tissue,
cells, and blood. In some embodiments, the cancer is a sar-
coma.

[0029] Inanother aspect of the invention, kits for detecting
antibodies reactive to a sarcoma-associated antigen in a bio-
logical sample are provided. The kits include one or more
sarcoma-associated antigens encoded by a nucleic acid mol-
ecule comprising a nucleotide sequence selected from the
group consisting of nucleotide sequences set forth as SEQ ID
NOs: 3, 5-8, 10-45, 99, 102, 104 and 108, and instructions for
the use of the sarcoma-associated antigens in the detection of
antibodies in the biological sample. In some embodiments the
one or more sarcoma-associated antigens is/are encoded by a
nucleic acid molecule comprising a nucleotide sequence
selected from the group consisting of nucleotide sequences
setforthas SEQID NOs: 5-7,10-13,15-45, 102,104 and 108.
In some embodiments, the sarcoma-associated nucleic acid
molecule comprises the nucleotide sequence set forth as SEQ
IDNO:10,11,15,102, 104 or 108. In other embodiments, the
sarcoma-associated nucleic acid molecule comprises the
nucleotide sequence set forth as SEQ ID NO: 10. In other
embodiments the nucleic acid molecule includes the nucle-
otide sequence set forth as SEQ ID NO: 121. In still other
embodiments the nucleic acid molecule includes the nucle-
otide sequence set forth in SEQ ID NO: 123. In yet other
embodiments the nucleic acid molecule includes the nucle-
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otide sequence set forth in SEQ ID NO: 125. In still further
embodiments the nucleic acid molecule includes the nucle-
otide sequence set forth in SEQ ID NOs: 127,129 or 131. In
other embodiments, the sarcoma-associated antigens are
bound to a substrate. In further embodiments, the kit also
includes a labeling reagent and labeling reagent substrate,
and/or a blocking reagent. Additional kit embodiments
include secondary antibodies for detection of the antibody
bound to the antigen.

[0030] Ina further aspect of the invention, other kits for the
diagnosis of cancer in a subject are provided. The kits include
one or more binding agents that specifically bind to a sar-
coma-associated antigen or the nucleic acid molecule that
encodes it. In this aspect, the nucleic acid molecule includes
a nucleotide sequence selected from the group consisting of
SEQ ID NOs: 3, 5-8, 10-45, 99, 102, 104 and 108. In some
embodiments the nucleic acid molecule includes a nucleotide
sequence selected from the group consisting of SEQ ID NOs:
5-7, 10-13, 15-45, 102, 104 and 108. The kit also includes
instructions for the use of the binding agents in the diagnosis
of cancer. The one or more binding agents are nucleic acid
molecules or polypeptides. Ifthe latter, the polypeptides pref-
erably are antibodies or antigen-binding fragments thereof. In
other embodiments, the one or more agents are bound to a
substrate. Further embodiments of the kits include one or
more agents that bind specifically to a cancer-associated anti-
gen other than those encoded by a nucleic acid molecule
comprising a nucleotide sequence selected from the group
consisting of SEQ ID NOs: 10, 11, 15, 102, 104 and 108. In
some embodiments, the kit is configured for diagnosis of
sarcomas.

[0031] According to another aspect of the invention, meth-
ods for treating a subject with a disorder characterized by the
aberrant expression of a sarcoma-associated antigen or the
nucleic acid molecule that encodes it are provided. The meth-
ods include administering to a subject an effective amount of
an antibody or antigen-binding fragment thereof that specifi-
cally binds to the sarcoma-associated antigen. In this aspect,
the antigen includes an amino acid sequence selected from
the group consisting of SEQ ID NOs: 48, 50-53, 55-90, 111,
114, 116 and 120 or a fragment thereof that is eight or more
amino acids in length. In some embodiments the antigen
includes an amino acid sequence selected from the group
consisting of SEQ ID NOs: 50-52, 55-58, 60-90, 114, 116 and
120 or a fragment thereof that is eight or more amino acids in
length. In other embodiments the antigen includes an amino
acid sequence selected from the group consisting of SEQ ID
NOs: 55, 56, 60, 114, 116 and 120 or a fragment thereof that
is eight or more amino acids in length. In some embodiments,
the antibody or antigen-binding fragment thereof specifically
binds to the extracellular domain of a sarcoma-associated
antigen that includes the amino acid sequence of SEQ ID NO:
55 or a fragment thereof that is eight or more amino acids in
length. In certain embodiments the sarcoma-associated anti-
gen includes the amino acid sequence set forth as SEQ ID
NO: 122. In still other embodiments the sarcoma-associated
antigen includes the amino acid sequence set forth as SEQ ID
NO: 124. In yet other embodiments the sarcoma-associated
antigen includes the amino acid sequence set forth as SEQ ID
NO: 126. In still other embodiments the sarcoma-associated
antigen includes the amino acid sequence set forth as SEQ ID
NO: 128, 130 or 132. In yet other embodiments the sarcoma-
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associated antigen includes the amino acid sequence set forth
as SEQ ID NO: 134 or a fragment thereof that is eight or more
amino acids in length.

[0032] Incertain embodiments, the disorder is cancer, pref-
erably sarcoma. In other embodiments, the antibody used in
the methods is a monoclonal antibody, preferably a chimeric,
human, or humanized antibody; a single chain antibody; or
the antigen-binding fragment is a F(ab'),, Fab, Fd, or Fv
fragment.

[0033] In other embodiments, the antibody or antigen-
binding fragment thereof is bound to a cytotoxic agent. Pre-
ferred cytotoxic agents include: calicheamicin, esperamicin,
methotrexate, doxorubicin, melphalan, chlorambucil, ARA-
C, vindesine, mitomycin C, cisplatinum, etopside, bleomycin
and 5-fluorouracil. Other cytotoxic agents include radioiso-
topes, including those that emit o, f, and/or y radiation.
Preferred radioisotopes include: ***Ac, 2! At, 2'?Bi, 2!*Bi,
L86RY, 188 177] , 20, 1311, 67Cy, 1251, 123] 77y, 153§,
L6680, 64Cy, 212Ph, 224Ra and 22*Ra.

[0034] According to another aspect of the invention, meth-
ods for treating a subject with a disorder characterized by the
aberrant expression of a sarcoma-associated antigen or a
nucleic acid molecule that encodes it are provided. The meth-
ods include administering an amount of an agent that selec-
tively binds to the sarcoma-associated antigen or the nucleic
acid molecule that encodes it effective to treat the disorder.
The nucleic acid molecule comprises a nucleotide sequence
selected from the group consisting of (a) an isolated nucleic
acid molecule comprising a nucleotide sequence that is at
least 90% identical to the nucleotide sequence selected from
the group consisting of SEQ ID NOs: 3, 5-8, 10-45, 99, 102,
104 and 108, and (b) nucleic acid molecules that differ from
the nucleic acid molecules of (a) in codon sequence due to the
degeneracy of the genetic code. In some embodiments the
nucleic acid molecule comprises a nucleotide sequence
selected from the group consisting of (a) an isolated nucleic
acid molecule comprising a nucleotide sequence that is at
least 90% identical to the nucleotide sequence selected from
the group consisting of SEQ ID NOs: 5-7,10-13, 15-45, 102,
104 and 108, and (b) nucleic acid molecules that differ from
the nucleic acid molecules of (a) in codon sequence due to the
degeneracy of the genetic code. In certain embodiments the
disorder is cancer, preferably sarcoma. In yet other embodi-
ments the sarcoma-associated nucleic acid molecule com-
prises the nucleotide sequence selected from the group con-
sisting of nucleotide sequences set forth as SEQ ID NOs: 10,
11, 15,102, 104 and 108. In some embodiments the sarcoma-
associated nucleic acid molecule comprises the nucleotide
sequence set forth as SEQ ID NO: 10.

[0035] In other embodiments the sarcoma-associated
nucleic acid molecule codes for a sarcoma-associated antigen
which comprises the polypeptide sequence selected from the
group consisting of polypeptide sequences set forth as SEQ
ID NOs: 48, 50-53, 55-90, 111, 114, 116 and 120 or a frag-
ment thereof that is at least eight amino acids in length. In still
other embodiments the sarcoma-associated nucleic acid mol-
ecule codes for a sarcoma-associated antigen which com-
prises the polypeptide sequence selected from the group con-
sisting of polypeptide sequences set forth as SEQ ID NOs:
50-52, 55-58, 60-90, 114, 116 and 120 or a fragment thereof
that is at least eight amino acids in length. In some embodi-
ments the sarcoma-associated nucleic acid molecule codes
for a sarcoma-associated antigen which comprises the
polypeptide sequence set forth as SEQ ID NO: 55, 56, 60,
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114, 116 or 120 or a fragment thereof that is at least eight
amino acids in length. In another embodiment the sarcoma-
associated nucleic acid molecule codes for a sarcoma-asso-
ciated antigen which comprises the polypeptide sequence set
forth as SEQ ID NO: 55 or a fragment thereof that is at least
eight amino acids in length. In certain embodiments the sar-
coma-associated antigen includes the amino acid sequence
set forth as SEQ ID NO: 122. In still other embodiments the
sarcoma-associated antigen includes the amino acid sequence
set forth as SEQ ID NO: 124. In yet other embodiments the
sarcoma-associated antigen includes the amino acid sequence
set forth as SEQ ID NO: 126. In still other embodiments the
sarcoma-associated antigen includes the amino acid sequence
set forth as SEQ ID NOs: 128, 130 or 132.

[0036] In certain embodiments, the binding agent is an
antisense or RNAi molecule. In other embodiments, the bind-
ing agent is a polypeptide, preferably an antibody or antigen-
binding fragment thereof. Preferred antibodies include
monoclonal antibodies, including chimeric, human, or
humanized antibodies, and single chain antibodies; preferred
antigen-binding fragments include F(ab'),, Fab, Fd, or Fv
fragments. In other embodiments, the antibody or antigen-
binding fragment is bound to a cytotoxic agent.

[0037] According to yet another aspect of the invention,
methods for treating a subject with a disorder characterized
by the aberrant expression of a sarcoma-associated antigen or
the nucleic acid molecule that encodes it are provided. The
methods include administering to the subject an amount of an
agent effective to stimulate an immune response to a sarcoma-
associated antigen encoded by a nucleic acid molecule com-
prising a nucleotide sequence that is at least 90% identical to
the nucleotide sequence selected from the group consisting of
SEQ ID NOs: 3, 5-8, 10-45, 99, 102, 104 and 108. In some
embodiments the sarcoma-associated antigen is encoded by a
nucleic acid molecule comprising a nucleotide sequence that
is at least 90% identical to the nucleotide sequence selected
from the group consisting of SEQ ID NOs: 5-7, 10-13, 15-45,
102, 104 and 108. In some embodiments, the disorder is
cancer, particularly sarcoma. In other embodiments the sar-
coma-associated nucleic acid molecule comprises the nucle-
otide sequence selected from the group consisting of nucle-
otide sequences set forthas SEQ ID NOs: 10, 11, 15,102, 104
and 108. In some embodiments the sarcoma-associated
nucleic acid molecule comprises the nucleotide sequence set
forth as SEQ ID NO: 10. In other embodiments the sarcoma-
associated antigen is encoded by a nucleic acid molecule
comprising a nucleotide sequence set forth as SEQ ID NO:
133.

[0038] In yet other embodiments the sarcoma-associated
antigen includes an amino acid sequence selected from the
group consisting of SEQ ID NOs: 48, 50-53,55-90, 111, 114,
116 and 120, or a fragment thereof that is at least eight amino
acids in length. In still other embodiments the sarcoma-asso-
ciated antigen includes an amino acid sequence selected from
the group consisting of SEQ ID NOs: 50-52, 55-58, 60-90,
114, 116 and 120, or a fragment thereof that is at least eight
amino acids in length. In some embodiments the sarcoma-
associated antigen includes the amino acid sequence set forth
as SEQ ID NO: 55, or a fragment thereof that is at least eight
amino acids in length. In certain embodiments the sarcoma-
associated antigen includes the amino acid sequence set forth
as SEQ ID NO: 122. In still other embodiments the sarcoma-
associated antigen includes the amino acid sequence set forth
as SEQ ID NO: 124. In yet other embodiments the sarcoma-
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associated antigen includes the amino acid sequence set forth
as SEQ ID NO: 126. In still other embodiments the sarcoma-
associated antigen includes the amino acid sequence set forth
as SEQID NOs: 128, 130 or 132. In still further embodiments
the sarcoma-associated antigen includes the amino acid
sequence set forth as SEQ ID NO: 134, or a fragment thereof
that is at least eight amino acids in length.

[0039] In some embodiments, the agent that stimulates an
immune response is a nucleic acid that encodes a sarcoma-
associated antigen operably linked to a promoter for express-
ing the sarcoma-associated antigen; a polypeptide compris-
ing the sarcoma-associated antigen; or a host cell that
expresses the sarcoma-associated antigen, particularly a host
cell that also expresses a MHC molecule. In some embodi-
ments, the agent which stimulates an immune response is a
peptide fragment of the sarcoma-associated antigen, or is a
complex of a peptide fragment of the sarcoma-associated
antigen and a MHC molecule. In other embodiments, the
agent also includes an adjuvant or cytokine.

[0040] In another aspect of the invention, kits for diagnos-
ing a disorder associated with the aberrant expression of a
sarcoma-associated antigen or a nucleic acid molecule that
encodes it are provided. The kits include one or more nucleic
acid molecules that hybridize to the nucleic acid molecule
that encodes the sarcoma-associated antigen comprising a
nucleotide sequence selected from the group consisting of
nucleotide sequences set forth as SEQ ID NOs: 3, 5-8, 10-45,
99, 102, 104 and 108 under high stringency conditions, and
instructions for the use of the nucleic acid molecules in the
diagnosis of a disorder associated with aberrant expression of
the sarcoma-associated antigen or the nucleic acid molecule
that encodes it. In some embodiments the one or more nucleic
acid molecules that hybridize to the nucleic acid molecule
that encodes the sarcoma-associated antigen comprises a
nucleotide sequence selected from the group consisting of
nucleotide sequences set forth as SEQ ID NOs: 5-7, 10-13,
15-45, 102, 104 and 108. In some embodiments, the one or
more nucleic acid molecules are detectably labeled. In some
embodiments the nucleic acid molecule that encodes the sar-
coma-associated antigen comprises the nucleotide sequence
set forth as SEQ ID NO: 10, 11, 15, 102, 104 or 108. In other
embodiments the nucleic acid molecule that encodes the sar-
coma-associated antigen comprises the nucleotide sequence
set forth as SEQ ID NO: 10. In other embodiments the nucleic
acid molecule includes the nucleotide sequence set forth as
SEQID NO: 121. In still other embodiments the nucleic acid
molecule includes the nucleotide sequence set forth in SEQ
ID NO: 123. In yet other embodiments the nucleic acid mol-
ecule includes the nucleotide sequence set forth in SEQ ID
NO: 125. In still other embodiments the nucleic acid mol-
ecule includes the nucleotide sequence set forth in SEQ ID
NOs: 127,129 or 131.

[0041] In certain embodiments, the one or more nucleic
acid molecules consist of a first primer and a second primer,
wherein the first primer and the second primer are constructed
and arranged to selectively amplify at least a portion of a
nucleic acid molecule that encodes the sarcoma-associated
antigen and comprises a nucleotide sequence selected from
the group consisting of SEQ ID NOs: 10, 11, 15,102, 104 and
108. In other embodiments, the nucleic acids in the kit are
bound to a substrate.

[0042] In still another aspect of the invention, methods for
identifying a cancer-associated antigen are provided. The
methods include obtaining a biological sample from one or
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more subjects, determining the reactivity of the biological
sample to one or more known cancer-associated antigens,
using the reactive biological sample to screen an expression
library to determine the presence of cancer-associated anti-
gens reactive with the biological sample, and isolating a clone
that encodes the cancer-associated antigen from the expres-
sion library. In certain embodiments the biological sample is
serum. In some embodiments the expression library is derived
from a tumor, preferably from a tumor cell line.

[0043] Instill other embodiments, the methods also include
determining the identity of the cancer-associated antigen
encoded by the isolated clone, preferably by DNA sequenc-
ing.

[0044] The invention in a further aspect provides a compo-
sition including an agent that stimulates an immune response
to a sarcoma-associated antigen. In some embodiments sar-
coma-associated antigens are those encoded by a nucleic acid
molecule selected from the group consisting of an isolated
nucleic acid molecule comprising a nucleotide sequence that
is at least 90% identical to the nucleotide sequence selected
from the group consisting of SEQ ID NOs: 3, 5-8, 10-45, 99,
102, 104 and 108, and nucleic acid molecules that differ from
the nucleic acid molecules of (a) in codon sequence due to the
degeneracy of the genetic code. In some embodiments the
sarcoma-associated antigens are those encoded by a nucleic
acid molecule selected from the group consisting of an iso-
lated nucleic acid molecule comprising a nucleotide sequence
that is at least 90% identical to the nucleotide sequence
selected from the group consisting of SEQ ID NOs: 5-7,
10-13, 15-45, 102, 104 and 108, and nucleic acid molecules
that differ from the nucleic acid molecules of (a) in codon
sequence due to the degeneracy of the genetic code. In par-
ticular embodiments, the nucleic acid molecule includes a
nucleotide sequence selected from the group consisting of
SEQID NOs: 10, 11, 15, 102, 104 and 108. In some embodi-
ments the nucleic acid molecule includes the nucleotide
sequence set forth as SEQ ID NO: 10. In other embodiments
the nucleic acid molecule includes the nucleotide sequence
set forth as SEQ ID NO: 133.

[0045] In some embodiments, sarcoma-associated antigen
comprises a polypeptide sequence selected from the group
consisting of SEQ ID NOs: 48, 50-53, 55-90, 111, 114, 116
and 120 or a fragment thereof that is at least eight amino acids
in length. In other embodiments, sarcoma-associated antigen
comprises a polypeptide sequence selected from the group
consisting of SEQ ID NOs: 50-52, 55-58, 60-90, 114, 116 and
120 or a fragment thereof that is at least eight amino acids in
length. In some embodiments the sarcoma-associated antigen
includes the amino acid sequence of SEQ ID NO: 55, 56, 60,
114, 116 or 120 or a fragment thereof that is at least eight
amino acids in length. In other embodiments the sarcoma-
associated antigen includes the amino acid sequence of SEQ
ID NO: 55 or a fragment thereof that is at least eight amino
acids in length. In certain embodiments the sarcoma-associ-
ated antigen includes the amino acid sequence set forth as
SEQ ID NO: 122. In still other embodiments the sarcoma-
associated antigen includes the amino acid sequence set forth
as SEQ ID NO: 124. In yet other embodiments the sarcoma-
associated antigen includes the amino acid sequence set forth
as SEQID NO: 126. In still other embodiments the sarcoma-
associated antigen includes the amino acid sequence set forth
as SEQ ID NOs: 128, 130 or 132. In yet other embodiments
the sarcoma-associated antigen includes the amino acid
sequence set forth as SEQ ID NO: 134.
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[0046] The agent, in some embodiments, is a nucleic acid
that encodes a sarcoma-associated antigen operably linked to
a promoter for expressing the sarcoma-associated antigen. In
other embodiments, the agent is a polypeptide comprising the
sarcoma-associated antigen. In still other embodiments, the
agent is a host cell that expresses the sarcoma-associated
antigen; preferably the host cell also expresses a MHC mol-
ecule. In yet other embodiments, the agent is a complex of a
peptide derived from the sarcoma-associated antigen and a
MHC molecule.

[0047] The composition also includes, in certain embodi-
ments, an adjuvant or cytokine and/or one or more cytotoxic
or chemotherapeutic agents. The compositions optionally
includes a pharmaceutically acceptable carrier.

[0048] In another aspect of the invention, compositions are
provided that include an agent that selectively binds to a
sarcoma-associated antigen or a nucleic acid molecule that
encodes it. The nucleic acid molecule includes a nucleotide
sequence selected from the group consisting of: (a) an iso-
lated nucleic acid molecule comprising a nucleotide sequence
that is at least 90% identical to the nucleotide sequence
selected from the group consisting of SEQ ID NOs: 3, 5-8,
10-13, 99, 102 and 104 and (b) nucleic acid molecules that
differ from the nucleic acid molecules of (a) in codon
sequence due to the degeneracy of the genetic code. In some
embodiments the nucleic acid molecule includes a nucleotide
sequence selected from the group consisting of: (a) an iso-
lated nucleic acid molecule comprising a nucleotide sequence
that is at least 90% identical to the nucleotide sequence
selected from the group consisting of SEQ ID NOs: 5-7,
10-13, 102 and 104 and (b) nucleic acid molecules that differ
from the nucleic acid molecules of (a) in codon sequence due
to the degeneracy of the genetic code. In some embodiments
the nucleic acid molecule includes a nucleotide sequence
selected from the group consisting of SEQ ID NOs: 10, 11,
102 and 104; in other embodiments the nucleic acid molecule
includes the nucleotide sequence set forth as SEQ ID NO: 10.
In other embodiments the nucleic acid molecule includes the
nucleotide sequence set forth as SEQ ID NO: 121. In still
other embodiments the nucleic acid molecule includes the
nucleotide sequence set forth in SEQ ID NO: 123. In yet other
embodiments the nucleic acid molecule includes the nucle-
otide sequence set forth in SEQ ID NO: 125. In still other
embodiments the nucleic acid molecule includes the nucle-
otide sequence set forth in SEQ ID NOs: 127, 129 or 131. In
other embodiments, the sarcoma-associated antigen includes
the amino acid sequence set forth as SEQ ID NO: 55, 56, 114
or 116 or a fragment thereof that is at least eight amino acids
in length. In some embodiments the sarcoma-associated anti-
gen includes the amino acid sequence set forth as SEQ ID
NO: 55. In certain embodiments the sarcoma-associated anti-
gen includes the amino acid sequence set forth as SEQ ID
NO: 122. In still other embodiments the sarcoma-associated
antigen includes the amino acid sequence set forth as SEQ ID
NO: 124. In yet other embodiments the sarcoma-associated
antigen includes the amino acid sequence set forth as SEQ ID
NO: 126. In still other embodiments the sarcoma-associated
antigen includes the amino acid sequence set forth as SEQ ID
NOs: 128, 130 or 132. The agents in this aspect of the inven-
tion include nucleic acids and polypeptides, preferably anti-
bodies or antigen-binding fragments thereof. Preferred anti-
bodies include monoclonal antibodies (particularly chimeric,
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human, or humanized antibodies), and single chain antibod-
ies; preferred antibody fragments include F(ab'),, Fab, Fd, or
Fv fragments.

[0049] In certain embodiments, the antibody or antigen-
binding fragment is conjugated to cytotoxic or chemothera-
peutic agent. In other embodiments, the composition includes
one or more cytotoxic or chemotherapeutic agent. In still
other embodiments, the composition includes a pharmaceu-
tically acceptable carrier.

[0050] The use of the nucleotide and amino acid sequence
as set forth as SEQ ID NOs: 133 and 134, respectively, in any
of the compositions and methods described herein are also
provided.

[0051] The invention also involves the use of the genes,
gene products, fragments thereof, agents which bind thereto,
and other compositions and molecules described herein in the
preparation of medicaments. A particular medicament is for
treating cancer.

[0052] These and other aspects of the invention will be
described in further detail in connection with the detailed
description of the invention.

BRIEF DESCRIPTION OF THE DRAWING

[0053] FIG. 1 provides the mRNA expression patterns of
serologically defined sarcoma antigens. FIG. 1A shows the
results of the RT-PCR analysis of NY-SAR-12,-35, and -41 in
a panel of 17 normal tissues (Lanes 1, brain; 2, kidney; 3,
liver; 4, pancreas; 5, placenta; 6, testis; 7, fetal brain; 8, small
intestine; 9, heart; 10, prostate; 11, adrenal gland; 12, spleen;
13, colon; 14, stomach; 15, lung; 16, bladder; and 17, ovary).
FIG. 1B provides the results of the quantitative real-time
RT-PCR analysis of NY-SAR-35 in various normal tissues.
FIG. 1C shows the results of the RT-PCR analysis of NY-
SAR-35 expression in sarcoma cell lines and sarcoma tissue
(Lane 1, fibrosarcoma; 2, rhabdomyosarcoma; 3, leiomyosa-
rcoma; and 4, normal testis). FIG. 1D provides the results of
the Northern blot analysis of NY-SAR-35 in various normal
tissues (Lane 1, spleen; 2, thymus; 3, prostate; 4, testis; 5,
ovary; 6, small intestine; 7, colon mucosa; and 8, peripheral
blood leukocytes).

[0054] FIG. 2 provides the nucleotide and predicted amino
acid sequence of NY-SAR-35 from each of the four ATG
codons. The underlined letters indicate the signal peptide and
the italicized letters indicate the transmembrane domain. The
letters shown in gray represent the trefoil domain, while the
letters that are underlined and italicized represent the other
hydrophilic turn.

[0055] FIG. 3 provides the results of Western blot assay of
recombinant NY-SAR-35 proteins in E. coli. Three colonies
of each domain cloned plasmid were picked and cultured by
IPTG induction. After a four hour induction, total proteins
from each of the colonies were separated by SDS-gel elec-
trophoresis. The protein gel was immunoblotted on a mem-
brane with a His-epitope monoclonal antibody. Lanes 1, 2,
and 3-whole protein (from the first ATG codon); Lanes 4, 5
and 6—MH?7 protein; Lanes 7, 8, and 9-extracellular protein
and Lanes 10 and 11-F. coli lysate as negative control.
[0056] FIG. 4 provides the real-time RT-PCR analysis of
NY-SAR-35 mRNA in various normal tissues and non-small
cell lung cancer specimens. NY-SAR-35 was expressed in
normal testis (83.2 ag) at a level that was >1,000 times the
level detected in all other normal tissues. In 2 of 9 cases of
non-small cell lung cancer examined, the level of NY-SAR-
35 expression was equivalent to 0.15 (12.5 ag) and 0.13 (10.8
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ag) times the level detected in normal testis, or approximately
100 times the level detected in normal tissues.

DETAILED DESCRIPTION OF THE INVENTION

[0057] Thescreening of cDNA expression libraries derived
from human tumors with autologous antibody (SEREX) has
proven to be a powerful method for defining the structure of
tumor antigens recognized by the humoral immune system,
and has led to the identification of new targets for cancer
immunotherapy. The current study examined the humoral
immune response of sarcoma patients to CT antigens. Sera
from patients which showed a humoral immune response to
CT antigens were subsequently used to screen cDNA libraries
derived from CT-rich sarcoma cell lines, leading to the iden-
tification of antigens not before associated with cancer along
with several novel antigens associated with a sarcoma-related
immune response, including a novel CT antigen, NY-SAR-
35.

[0058] Sarcoma-associated antigens were identified with
an optimized SEREX analysis method. Cell lines that were
rich in CT antigen expression were chosen as the source of
c¢DNA. Additionally, sera was obtained from a group of
patients that were actively mounting a humoral immune
response to a panel of known CT antigens. This optimized
SEREX analysis led to the identification of 113 antigens
reactive with serum IgG of sarcoma patients. The antigens
identified were further evaluated for cancer-restricted expres-
sion and the frequency of eliciting antibody responses in
normal individuals as well as cancer patients.

[0059] Inthe first round of immunoscreenings, twenty-four
of 72 antigens (33%) were found to have a serological profile
that was not restricted to cancer patients, as evidenced by their
reactivity with normal sera, while 48 antigens had a cancer-
related serological profile, reacting only with sera from can-
cer patients. Notable antigens belonging to this latter category
include the CT antigens, NY-SAR-36/SSX-1, NY-SAR-43/
SSX-4 and NY-SAR-35. Although the antibody response in
these studies to NY-SAR-4/FH was most frequent, occurring
in 5/39 (13%) sarcoma patients, no individual antigen was
serodominant. NY-SAR-4 is equivalent to fumarate hydratase
(FH), an enzyme of the tricarboxylic acid cycle. This sero-
logical response to NY-SAR-4/FH may be of interest given
the recent finding that germ line mutations in the FH gene are
associated with a predisposition to uterine and cutaneous
leiomyomata, and also renal cell carcinoma (Tomlinson I P, et
al. Germline mutations in FH predispose to dominantly inher-
ited uterine fibroids, skin leiomyomata and papillary renal
cell cancer. Nat Genet 2002 April; 30(4):406-10).

[0060] In addition, 6 tissue-restricted antigens, LAGE-1/
NY-SAR-17,  SSX1/NY-SAR-36,  SSX4/NY-SAR-43,
NESG1/NY-SAR-12, NY-SAR-35, and NY-SAR-41 were
identified. Two of these antigens, NY-SAR-35, and NY-SAR-
41 are novel gene products, and a third, NESG1/NY-SAR-12
(Li Z, Yao K, Cao Y. Molecular cloning of a novel tissue-
specific gene from human nasopharyngeal epithelium. Gene
1999 Sep. 3; 237(1):235-40), has not been previously studied
in relation to cancer. NY-SAR-35 further represents a newly
defined CT antigen expressed exclusively in normal testis,
melanoma, sarcoma, lung cancer and breast cancer.

[0061] The second round of immunoscreenings performed
led to the identification of 41 additional SEREX-defined sar-
coma antigens, 11 of which are novel gene products (NY-
SAR-77,-79, -80, -84, -88, -92,-95,-97,-104, 105 and -113).
Within this group of 41 sarcoma antigens are three known
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testis-restricted antigens (NY-SAR-78/TSP-NY, NY-SAR-
89/SSX2 and NY-SAR-99/SSX3), two differentially
expressed antigens that are novel gene products (NY-SAR-92
and NY-SAR-97) and a tissue-restricted antigen that has not
been previously studied in relation to cancer (NY-SAR-96/
MCSP).

[0062] Table 1, below, provides a list of the sarcoma-asso-
ciated antigens and their corresponding sequence identifica-
tion numbers. The antigens listed include those that were
found to be uncharacterized gene products as well as those
sarcoma-associated antigens that exhibited cancer-restricted
expression and were not found in the SEREX Database.

TABLE 1

Sarcoma-Associated Antigens (Uncharacterized Gene Products and
Cancer-Related Antigens not Found in the SEREX Database)

Sequence Identification Number
(nucleotide and amino acid

NY-SAR-Antigen sequence, respectively)
3 SEQ ID NOs: 1 and 46
10 SEQ ID NOs: 2 and 47
16 SEQ ID NOs: 3 and 48
22 SEQ ID NOs: 4 and 49
23 SEQ ID NOs: 5 and 50
24 SEQ ID NOs: 6 and 51
27 SEQ ID NOs: 7 and 52
28 SEQ ID NOs: 8 and 53
29 SEQ ID NOs: 9 and 54
35 SEQ ID NOs: 10 and 55
41 SEQ ID NOs: 11 and 56
48 SEQ ID NOs: 12 and 57
62 SEQ ID NOs: 13 and 58
71 SEQ ID NOs: 14 and 59
12 SEQ ID NOs: 15 and 60
4 SEQ ID NOs: 16 and 61
5 SEQ ID NOs: 17 and 62
8 SEQ ID NOs: 18 and 63
9 SEQ ID NOs: 19 and 64
20 SEQ ID NOs: 20 and 65
21 SEQ ID NOs: 21 and 66
25 SEQ ID NOs: 22 and 67
26 SEQ ID NOs: 23 and 68
30 SEQ ID NOs: 24 and 69
34 SEQ ID NOs: 25 and 70
36 SEQ ID NOs: 26 and 71
37 SEQ ID NOs: 27 and 72
38 SEQ ID NOs: 28 and 73
39 SEQ ID NOs: 29 and 74
40 SEQ ID NOs: 30 and 75
42 SEQ ID NOs: 31 and 76
43 SEQ ID NOs: 32 and 77
46 SEQ ID NOs: 33 and 78
49 SEQ ID NOs: 34 and 79
50 SEQ ID NOs: 35 and 80
51 SEQ ID NOs: 36 and 81
52 SEQ ID NOs: 37 and 82
56 SEQ ID NOs: 38 and 83
57 SEQ ID NOs: 39 and 84
59 SEQ ID NOs: 40 and 85
60 SEQ ID NOs: 41 and 86
63 SEQ ID NOs: 42 and 87
67 SEQ ID NOs: 43 and 88
69 SEQ ID NOs: 44 and 89
70 SEQ ID NOs: 45 and 90
77 SEQ ID NOs: 97 and 109
79 SEQ ID NOs: 98 and 110
80 SEQ ID NOs: 99 and 111
84 SEQ ID NOs: 100 and 112
88 SEQ ID NOs: 101 and 113
92 SEQ ID NOs: 102 and 114
95 SEQ ID NOs: 103 and 115
97 SEQ ID NOs: 104 and 116
104 SEQ ID NOs: 105 and 117
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TABLE 1-continued

Sarcoma-Associated Antigens (Uncharacterized Gene Products and
Cancer-Related Antigens not Found in the SEREX Database)

Sequence Identification Number
(nucleotide and amino acid

NY-SAR-Antigen sequence, respectively)

105 SEQ ID NOs: 106 and 118
113 SEQ ID NOs: 107 and 119
96 SEQ ID NOs: 108 and 120

[0063] The invention relates, in part, to the sarcoma-asso-
ciated antigens defined herein and the nucleic acid molecules
that encode them. The invention further relates to the use of
the nucleic acid molecules, polypeptides and fragments
thereof associated with sarcoma in methods and composi-
tions for the diagnosis and treatment of diseases, such as
cancer.

[0064] As used herein, the term “sarcoma-associated anti-
gens” means polypeptides that elicit specific immune
responses to the polypeptide when expressed by a tumor cell
and thus, include sarcoma-associated polypeptides (includ-
ing proteins) and fragments of sarcoma-associated polypep-
tides, that are recognized by the immune system (e.g., by
antibodies and/or T lymphocytes). In part, the invention
relates to sarcoma-associated antigens as well as the nucleic
acid molecules that encode the sarcoma-associated antigens.
As used herein, the “nucleic acid molecules that encode”
means the nucleic acid molecules that code for the immuno-
genic sarcoma-associated polypeptides or immunogenic
fragments thereof. These nucleic acid molecules may be
DNA or may be RNA (e.g. mRNA). The sarcoma-associated
nucleic acid molecules of the invention also encompass vari-
ants of the nucleic acid molecules described herein. These
variants may be splice variants or allelic variants of certain
sequences provided. Variants of the nucleic acid molecules of
the invention are intended to include homologs and alleles
which are described further below. Further, as used herein, the
term “sarcoma-associated molecules” includes sarcoma-as-
sociated antigens (polypeptides and fragments thereof) as
well as sarcoma-associated nucleic acids. In all embodi-
ments, human sarcoma-associated antigens and the encoding
nucleic acid molecules thereof, are preferred.

[0065] In one aspect, the invention provides isolated
nucleic acid molecules that encode the sarcoma-associated
antigens defined herein. The isolated nucleic acid molecules
of this aspect of the invention comprise: (a) nucleotide
sequences selected from the group consisting of nucleotide
sequences set forth as SEQ ID NOs: 1-14 and 97-107 (b)
isolated nucleic acid molecules which hybridize under highly
stringent conditions to the nucleic acid molecules of (a) and
which code for a sarcoma-associated antigen, (c¢) nucleic acid
molecules that differ from (a) or (b) due to the degeneracy of
the genetic code, and (d) complements of (a), (b) or (c).
[0066] As used herein the term “isolated nucleic acid mol-
ecule” means: (i) amplified in vitro by, for example, poly-
merase chain reaction (PCR); (ii) recombinantly produced by
cloning; (iii) purified, as by cleavage and gel separation; or
(iv) synthesized by, for example, chemical synthesis. An iso-
lated nucleic acid is one which is readily manipulable by
recombinant DNA techniques well known in the art. Thus, a
nucleotide sequence contained in a vector in which 5' and 3'
restriction sites are known or for which polymerase chain
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reaction (PCR) primer sequences have been disclosed is con-
sidered isolated but a nucleic acid sequence existing in its
native state in its natural host is not. An isolated nucleic acid
may be substantially purified, but need not be. For example, a
nucleic acid that is isolated within a cloning or expression
vector is not pure in that it may comprise only a tiny percent-
age of the material in the cell in which it resides. Such a
nucleic acid is isolated, however, as the term is used herein
because it is readily manipulable by standard techniques
known to those of ordinary skill in the art.

[0067] The sarcoma-associated nucleic acid molecules of
the invention also intended to encompass homologs and alle-
les which can be identified by conventional techniques. Iden-
tification of human and other organism homologs of sarcoma-
associated polypeptides will be familiar to those of skill in the
art. In general, nucleic acid hybridization is a suitable method
for identification of homologous sequences of another spe-
cies (e.g., human, cow, sheep), which correspond to a known
sequence. Standard nucleic acid hybridization procedures
can be used to identify related nucleic acid sequences of
selected percent identity. For example, one can construct a
library of cDNAs reverse transcribed from the mRNA of a
selected tissue and use the nucleic acids that encode sarcoma-
associated antigens identified herein to screen the library for
related nucleotide sequences. The screening preferably is
performed using high-stringency conditions to identify those
sequences that are closely related by sequence identity.
Nucleic acids so identified can be translated into polypeptides
and the polypeptides can be tested for activity.

[0068] The term “high stringency” as used herein refers to
parameters with which the art is familiar. Nucleic acid hybrid-
ization parameters may be found in references that compile
such methods, e.g. Molecular Cloning: A Laboratory Manual,
J. Sambrook, et al., eds., Second Edition, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y., 1989, or Current
Protocols in Molecular Biology, F. M. Ausubel, et al., eds.,
John Wiley & Sons, Inc., New York. More specifically, high-
stringency conditions, as used herein, refers, for example, to
hybridization at 65° C. in hybridization buffer (3.5xSSC,
0.02% Ficoll, 0.02% polyvinyl pyrrolidone, 0.02% Bovine
Serum Albumin, 2.5 mM NaH2PO4(pH?7), 0.5% SDS, 2 mM
EDTA). SSC is 0.15M sodium chloride/0.15M sodium cit-
rate, pH7; SDS is sodium dodecyl sulphate; and EDTA is
ethylenediaminetetracetic acid. After hybridization, the
membrane upon which the DNA is transferred is washed, for
example, in 2xSSC at room temperature and then at 0.1-0.5x
SSC/0.1xSDS at temperatures up to 68° C.

[0069] There are other conditions, reagents, and so forth
that can be used, which result in a similar degree of strin-
gency. The skilled artisan will be familiar with such condi-
tions, and thus they are not given here. It will be understood,
however, that the skilled artisan will be able to manipulate the
conditions in a manner to permit the clear identification of
homologs and alleles of the sarcoma-associated nucleic acids
of the invention (e.g., by using lower stringency conditions).
The skilled artisan also is familiar with the methodology for
screening cells and libraries for expression of such molecules,
which then are routinely isolated, followed by isolation of the
pertinent nucleic acid molecule and sequencing.

[0070] Ingeneral, homologs and alleles typically will share
at least 90% nucleotide identity and/or at least 95% amino
acid identity to the sequences of sarcoma-associated nucleic
acids and polypeptides, respectively, in some instances will
share at least 95% nucleotide identity and/or at least 97%
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amino acid identity, in other instances will share at least 97%
nucleotide identity and/or at least 98% amino acid identity, in
other instances will share at least 99% nucleotide identity
and/or at least 99% amino acid identity, and in other instances
will share at least 99.5% nucleotide identity and/or at least
99.5% amino acid identity. The homology can be calculated
using various, publicly available software tools developed by
NCBI (Bethesda, Md.) that can be obtained through the inter-
net. Exemplary tools include the BLAST system available
from the website of the National Center for Biotechnology
Information (NCBI) at the National Institutes of Health. Pair-
wise and Clustal W alignments (BLOSUM30 matrix setting)
as well as Kyte-Doolittle hydropathic analysis can be
obtained using the MacVector sequence analysis software
(Oxford Molecular Group). Watson-Crick complements of
the foregoing nucleic acids also are embraced by the inven-
tion.

[0071] Inanother aspect of the invention, unique fragments
are provided which include unique fragments of the nucle-
otide sequences of the invention and complements thereof.
The invention, in a preferred embodiment, provides unique
fragments of SEQ ID NO: 10, 11, 15, 102, 104 or 108 and
complements thereof. In another preferred embodiment, pro-
vides unique fragments of SEQ ID NO: 10 and complements
thereof. In other embodiments the unique fragment includes
the nucleotide sequence set forth as SEQ ID NO: 121. In still
other embodiments the unique fragments includes the
sequence set forth as SEQ ID NO: 123,125, 127,129 or 131.
A unique fragment is one that is a ‘signature’ for the larger
nucleic acid. It, for example, is long enough to assure that its
precise sequence is not found in molecules outside of the
nucleic acid molecules that encode the sarcoma-associated
antigens defined above. Those of ordinary skill in the art may
apply no more than routine procedures to determine if a
fragment is unique within the human genome. In some
instances the unique fragment is at least about 5, 6,7, 8, 9, 10,
11,12,13,14,15,16,17,18, 19, 20, 25,30,35, 40, 45, 50, 75,
or 100 amino acids in length.

[0072] Unique fragments can be used as probes in Southern
blot assays to identify such nucleic acid molecules, or can be
used as probes in amplification assays such as those employ-
ing the polymerase chain reaction (PCR), including, but not
limited to RT-PCR and RT-real-time PCR. As known to those
skilled in the art, large probes such as 200 nucleotides or more
are preferred for certain uses such as Southern blots, while
smaller fragments will be preferred for uses such as PCR.
Unique fragments also can be used to produce fusion proteins
for generating antibodies or determining binding of the
polypeptide fragments, or for generating immunoassay com-
ponents. Likewise, unique fragments can be employed to
produce nonfused fragments of the sarcoma-associated
polypeptides useful, for example, in the preparation of anti-
bodies and in immunoassays.

[0073] In screening for sarcoma-associated antigen genes,
a Southern blot may be performed using the foregoing con-
ditions, together with a detectably labeled probe (e.g. radio-
active or chemiluminescent probes). After washing the mem-
brane to which the DNA is finally transferred, the membrane
can be placed against X-ray film or analyzed using a phos-
phorimager device to detect the radioactive or chemilumines-
cent signal. In screening for the expression of sarcoma-asso-
ciated antigen nucleic acids, Northern blot hybridizations
using the foregoing conditions can be performed on samples
taken from cancer patients or subjects suspected of having a
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condition characterized by abnormal cell proliferation or neo-
plasia. Amplification protocols such as polymerase chain
reaction using primers that hybridize to the sequences pre-
sented also can be used for detection of the sarcoma-associ-
ated antigen genes or expression thereof.

[0074] Identification of related sequences can also be
achieved using polymerase chain reaction (PCR) and other
amplification techniques suitable for cloning related nucleic
acid sequences. Preferably, PCR primers are selected to
amplify portions of a nucleic acid sequence believed to be
conserved (e.g., a catalytic domain, a DNA-binding domain,
etc.). Again, nucleic acids are preferably amplified from a
tissue-specific library (e.g., testis). One also can use expres-
sion cloning utilizing the antisera described herein to identify
nucleic acids that encode related antigenic proteins in humans
or other species using the SEREX procedure to screen the
appropriate expression libraries. (See: Sahin et al. Proc. Natl.
Acad. Sci. USA 92:11810-11813, 1995).

[0075] The invention also includes degenerate nucleic
acids that include alternative codons to those present in the
native materials. For example, serine residues are encoded by
the codons TCA, AGT, TCC, TCG, TCT and AGC. Each of
the six codons is equivalent for the purposes of encoding a
serine residue. Thus, it will be apparent to one of ordinary
skill in the art that any of the serine-encoding nucleotide
triplets may be employed to direct the protein synthesis appa-
ratus, in vitro or in vivo, to incorporate a serine residue into an
elongating sarcoma-associated polypeptide. Similarly, nucle-
otide sequence triplets which encode other amino acid resi-
dues include, but are not limited to: CCA, CCC, CCG, and
CCT (proline codons); CGA, CGC, CGG, CGT, AGA, and
AGG (arginine codons); ACA, ACC, ACG, and ACT (threo-
nine codons); AAC and AAT (asparagine codons); and ATA,
ATC, and ATT (isoleucine codons). Other amino acid resi-
dues may be encoded similarly by multiple nucleotide
sequences. Thus, the invention embraces degenerate nucleic
acids that differ from the biologically isolated nucleic acids in
codon sequence due to the degeneracy of the genetic code.
[0076] The invention also provides modified nucleic acid
molecules, which include additions, substitutions and dele-
tions of one or more nucleotides (preferably 1-20 nucle-
otides). In preferred embodiments, these modified nucleic
acid molecules and/or the polypeptides they encode retain at
least one activity or function of the unmodified nucleic acid
molecule and/or the polypeptides, such as antigenicity, recep-
tor binding, etc. In certain embodiments, the modified nucleic
acid molecules encode modified polypeptides, preferably
polypeptides having conservative amino acid substitutions as
are described elsewhere herein. The modified nucleic acid
molecules are structurally related to the unmodified nucleic
acid molecules and in preferred embodiments are sufficiently
structurally related to the unmodified nucleic acid molecules
so that the modified and unmodified nucleic acid molecules
hybridize under stringent conditions known to one of skill in
the art.

[0077] For example, modified nucleic acid molecules that
encode polypeptides having single amino acid changes can be
prepared. Each of these nucleic acid molecules can have one,
two or three nucleotide substitutions exclusive of nucleotide
changes corresponding to the degeneracy of the genetic code
as described herein. Likewise, modified nucleic acid mol-
ecules that encode polypeptides having two amino acid
changes can be prepared which have, e.g., 2-6 nucleotide
changes. Numerous modified nucleic acid molecules like
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these will be readily envisioned by one of skill in the art,
including for example, substitutions of nucleotides in codons
encoding amino acids 2 and 3, 2 and 4, 2 and 5, 2 and 6, and
so on. In the foregoing example, each combination of two
amino acids is included in the set of modified nucleic acid
molecules, as well as all nucleotide substitutions which code
for the amino acid substitutions. Additional nucleic acid mol-
ecules that encode polypeptides having additional substitu-
tions (i.e., 3 or more), additions or deletions (e.g., by intro-
duction of a stop codon or a splice site(s)) also can be
prepared and are embraced by the invention as readily envi-
sioned by one of ordinary skill in the art. Any of the foregoing
nucleic acids or polypeptides can be tested by routine experi-
mentation for retention of activity or structural relation to the
nucleic acids and/or polypeptides disclosed herein. As used
herein the terms: “deletion”, “addition”, and “‘substitution”
mean deletion, addition, and substitution changes to about 1,
2,3,4,5,6,7,8,9,10,11, 12,13, 14,15, 16, 17, 18, 19, 20,
21,22,23,24,25,26,27, 28, 29, 30, or more nucleic acids of
a sequence of the invention.

[0078] According to yet another aspect of the invention, an
expression vector comprising any of the isolated nucleic acid
molecules of the invention, preferably operably linked to a
promoter is provided. In a related aspect, host cells trans-
formed or transfected with such expression vectors also are
provided. As used herein, a “vector” may be any of a number
of nucleic acid molecules into which a desired sequence may
be inserted by restriction and ligation for transport between
different genetic environments or for expression in a host cell.
Vectors are typically composed of DNA although RNA vec-
tors are also available. Vectors include, but are not limited to,
plasmids, phagemids, and virus genomes. A cloning vector is
one which is able to replicate in a host cell, and which is
further characterized by one or more endonuclease restriction
sites at which the vector may be cut in a determinable fashion
and into which a desired DNA sequence may be ligated such
that the new recombinant vector retains its ability to replicate
in the host cell. In the case of plasmids, replication of the
desired sequence may occur many times as the plasmid
increases in copy number within the host bacterium or just a
single time per host before the host reproduces by mitosis. In
the case of phage, replication may occur actively during a
lytic phase or passively during a lysogenic phase. An expres-
sion vector is one into which a desired DNA sequence may be
inserted by restriction and ligation such that it is operably
joined to regulatory sequences and may be expressed as an
RNA transcript. Vectors may further contain one or more
marker sequences suitable for use in the identification of cells
which have or have not been transformed or transfected with
the vector. Markers include, for example, genes encoding
proteins which increase or decrease either resistance or sen-
sitivity to antibiotics or other compounds, genes which
encode enzymes whose activities are detectable by standard
assays known in the art, e.g., -galactosidase or alkaline phos-
phatase, and genes which visibly affect the phenotype of
transformed or transfected cells, hosts, colonies or plaques,
e.g., green fluorescent protein. Preferred vectors are those
capable of autonomous replication and expression of the
structural gene products present in the DNA segments to
which they are operably joined.

[0079] As used herein, a coding sequence and regulatory
sequences are said to be “operably joined” when they are
covalently linked in such a way as to place the expression or
transcription of the coding sequence under the influence or
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control of the regulatory sequences. As used herein, “oper-
ably joined” and “operably linked” are used interchangeably
and should be construed to have the same meaning. If it is
desired that the coding sequences be translated into a func-
tional protein, two DNA sequences are said to be operably
joined if induction of a promoter in the 5' regulatory
sequences results in the transcription of the coding sequence
and if the nature of the linkage between the two DNA
sequences does not (1) result in the introduction of a frame-
shift mutation, (2) interfere with the ability of the promoter
region to direct the transcription of the coding sequences, or
(3) interfere with the ability of the corresponding RNA tran-
script to be translated into a protein. Thus, a promoter region
is operably joined to a coding sequence if the promoter region
is capable of effecting transcription of that DNA sequence
such that the resulting transcript can be translated into the
desired protein or polypeptide.

[0080] The precise nature of the regulatory sequences
needed for gene expression may vary between species or cell
types, but shall in general include, as necessary, 5' non-tran-
scribed and 5' non-translated sequences involved with the
initiation of transcription and translation respectively, such as
aTATA box, capping sequence, CAAT sequence, and the like.
Often, such 5' non-transcribed regulatory sequences will
include a promoter region which includes a promoter
sequence for transcriptional control of the operably joined
gene. Regulatory sequences may also include enhancer
sequences or upstream activator sequences as desired. The
vectors of the invention may optionally include 5' leader or
signal sequences. The choice and design of an appropriate
vector is within the ability and discretion of one of ordinary
skill in the art.

[0081] It will also be recognized that the invention
embraces the use of the sarcoma-associated nucleic acid mol-
ecules and genomic sequences in expression vectors, as well
as to transfect host cells and cell lines, be these prokaryotic,
e.g., E. coli, or eukaryotic, e.g., CHO cells, COS cells, yeast
expression systems, and recombinant baculovirus expression
in insect cells. Especially useful are mammalian cells such as
human, mouse, hamster, pig, goat, primate, etc. They may be
of a wide variety of tissue types, including mast cells, fibro-
blasts, oocytes, and lymphocytes, and may be primary cells
and cell lines. Specific examples include dendritic cells,
peripheral blood leukocytes, bone marrow stem cells and
embryonic stem cells. The expression vectors require that the
pertinent sequence, i.e., those nucleic acids described supra,
be operably linked to a promoter.

[0082] The invention, in one aspect, also permits the con-
struction of sarcoma-associated antigen gene ‘“knock-outs”
and “knock-ins” in cells and in animals, providing materials
for studying certain aspects of cancer and immune system
responses to cancer.

[0083] Expression vectors containing all the necessary ele-
ments for expression are commercially available and known
to those skilled in the art. See, e.g., Sambrook et al., Molecu-
lar Cloning: A Laboratory Manual, Second Edition, Cold
Spring Harbor Laboratory Press, 1989. Cells are genetically
engineered by the introduction into the cells of heterologous
DNA or RNA encoding a sarcoma-associated antigen, a
mutant sarcoma-associated antigen, fragments, or variants
thereof. The heterologous DNA or RNA is placed under oper-
able control of transcriptional elements to permit the expres-
sion of the heterologous DNA in the host cell.
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[0084] Preferred systems for mRNA expression in mam-
malian cells are those such as pcDNA1.1 and pCDMS (Invit-
rogen) that contain a selectable marker (which facilitates the
selection of stably transfected cell lines) and contain the
human cytomegalovirus (CMV) enhancer-promoter
sequences. Additionally, suitable for expression in primate or
canine cell lines is the pCEP4 vector (Invitrogen), which
contains an Epstein Barr virus (EBV) origin of replication,
facilitating the maintenance of plasmid as a multicopy extra-
chromosomal element. Another expression vector is the pEF-
BOS plasmid containing the promoter of polypeptide Elon-
gation Factor 1, which stimulates efficiently transcription in
vitro. The plasmid is described by Mizushima and Nagata
(Nuc. Acids Res. 18:5322, 1990), and its use in transfection
experiments is disclosed by, for example, Demoulin (Mol.
Cell. Biol. 16:4710-4716, 1996). Still another preferred
expression vector is an adenovirus, described by Stratford-
Perricaudet, which is defective for E1 and E3 proteins (J.
Clin. Invest. 90:626-630, 1992). The use of the adenovirus as
an Adeno.P1A recombinant is described by Warnier et al., in
intradermal injection in mice for immunization against P1A
(Int. J. Cancer, 67:303-310, 1996).

[0085] The invention also embraces kits termed expression
kits, which allow the artisan to prepare a desired expression
vector or vectors. Such expression kits include at least sepa-
rate portions of each of the previously discussed coding
sequences. Other components may be added, as desired, as
long as the previously mentioned sequences, which are
required, are included.

[0086] The invention also includes kits for amplification of
a sarcoma-associated antigen nucleic acid, including at least
one pair of amplification primers which hybridize to a sar-
coma-associated nucleic acid. The primers preferably are
about 12, 13,14, 15, 16,17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27, 28, 29, 30, 31 or 32 nucleotides in length and are non-
overlapping to prevent formation of “primer-dimers”. One of
the primers will hybridize to one strand of the sarcoma-
associated nucleic acid and the second primer will hybridize
to the complementary strand of the sarcoma-associated
nucleic acid, in an arrangement which permits amplification
of the sarcoma-associated nucleic acid. Selection of appro-
priate primer pairs is standard in the art. For example, the
selection can be made with assistance of a computer program
designed for such a purpose, optionally followed by testing
the primers for amplification specificity and efficiency.

[0087] The invention, in another aspect provides isolated
polypeptides (including whole proteins and partial proteins)
encoded by the foregoing sarcoma-associated nucleic acids.
Examples of the amino acid sequences encoded by the fore-
going sarcoma-associated nucleic acids are set forth as SEQ
ID NOs: 46-90 and 109-120. The amino acids of the invention
are also intended to encompass amino acid sequences that
result from the translation of the nucleic acid sequences pro-
vided herein in a different reading frame. In one preferred
embodiment of the invention a polypeptide is provided which
comprises the polypeptide sequence set forth as SEQ ID NO:
55,56, 60, 114, 116 or 120. In another preferred embodiment
a polypeptide is provided which comprises the polypeptide
sequence set forth as SEQ ID NO: 122. In still another pre-
ferred embodiment a polypeptide is provided which com-
prises the polypeptide sequence set forth as SEQ ID NO: 124.
In still other embodiments polypeptides are provided which
comprise the polypeptide sequence set forth as SEQ ID NO:
126, 128, 130 or 132. Such polypeptides are useful, for
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example, alone or as fusion proteins to generate antibodies,
and as components of an immunoassay or diagnostic assay.
Immunogenic sarcoma-associated polypeptides can be iso-
lated from biological samples including tissue or cell homo-
genates, and can also be expressed recombinantly in a variety
of prokaryotic and eukaryotic expression systems by con-
structing an expression vector appropriate to the expression
system, introducing the expression vector into the expression
system, and isolating the recombinantly expressed protein.
Fragments of the immunogenic sarcoma-associated polypep-
tides (including immunogenic peptides) also can be synthe-
sized chemically using well-established methods of peptide
synthesis. Thus, fragments of the disclosed polypeptides are
useful for eliciting an immune response. In one embodiment
fragments of a polypeptide which comprises SEQ ID NO: 55,
56, 60, 114, 116 or 120 that are at least eight amino acids in
length and exhibit immunogenicity are provided. In one
embodiment fragments of a polypeptide which comprises
SEQ ID NO: 55 that are at least eight amino acids in length
and exhibit immunogenicity are provided. In another embodi-
ment a polypeptide is provided which comprises the polypep-
tide sequence set forth as SEQ ID NO: 122. In still another
preferred embodiments a polypeptide is provided which com-
prises the polypeptide sequence set forth as SEQ ID NO: 124.
In still other embodiments polypeptides are provided which
comprise the polypeptide sequence set forth as SEQ ID NO:
126, 128, 130 or 132.

[0088] Fragments of a polypeptide preferably are those
fragments that retain a distinct functional capability of the
polypeptide. Functional capabilities that can be retained in a
fragment of a polypeptide include interaction with antibodies
or MHC molecules (e.g. immunogenic fragments), interac-
tion with other polypeptides or fragments thereof, selective
binding of nucleic acids or proteins, and enzymatic activity.
One important activity is the ability to provoke in a subject an
immune response. As will be recognized by those skilled in
the art, the size of the fragment that can be used for inducing
an immune response will depend upon factors such as
whether the epitope recognized by an antibody is a linear
epitope or a conformational epitope or the particular MHC
molecule that binds to and presents the fragment (e.g. HLA
class I or II). Thus, some immunogenic fragments of sar-
coma-associated polypeptides will consist of longer seg-
ments while others will consist of shorter segments, (e.g.
about 5, 6,7, 8,9, 10, 11 or 12 or more amino acids long,
including each integer up to the full length of the sarcoma-
associated polypeptide). Those skilled in the art are well
versed in methods for selecting immunogenic fragments of
polypeptides.

[0089] The invention embraces variants of the sarcoma-
associated polypeptides described above. As used herein, a
“variant” of a sarcoma-associated antigen polypeptide is a
polypeptide which contains one or more modifications to the
primary amino acid sequence of a sarcoma-associated
polypeptide. Modifications which create a sarcoma-associ-
ated antigen variant can be made to a sarcoma-associated
polypeptide 1) to reduce or eliminate an activity of'a sarcoma-
associated polypeptide; 2) to enhance a property of a sar-
coma-associated polypeptide, such as protein stability in an
expression system or the stability of protein-protein binding;
3) to provide a novel activity or property to a sarcoma-asso-
ciated polypeptide, such as addition of an antigenic epitope or
addition of a detectable moiety; or 4) to provide equivalent or
better binding to a MHC molecule.
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[0090] Modifications to a sarcoma-associated polypeptide
are typically made to the nucleic acid which encodes the
sarcoma-associated polypeptide, and can include deletions,
point mutations, truncations, amino acid substitutions and
additions of amino acids or non-amino acid moieties. Alter-
natively, modifications can be made directly to the polypep-
tide, such as by cleavage, addition of a linker molecule, addi-
tion of a detectable moiety, such as biotin, addition of a fatty
acid, and the like. Modifications also embrace fusion proteins
comprising all or part of the sarcoma-associated antigen
amino acid sequence. One of skill in the art will be familiar
with methods for predicting the effect on protein conforma-
tion of a change in protein sequence, and can thus “design” a
variant sarcoma-associated polypeptide according to known
methods. One example of such a method is described by
Dahiyat and Mayo in Science 278:82-87, 1997, whereby pro-
teins can be designed de novo. The method can be applied to
a known protein to vary a only a portion of the polypeptide
sequence. By applying the computational methods of Dahiyat
and Mayo, specific variants of a sarcoma-associated polypep-
tide can be proposed and tested to determine whether the
variant retains a desired conformation.

[0091] In general, variants include sarcoma-associated
polypeptides which are modified specifically to alter a feature
ofthe polypeptide unrelated to its desired physiological activ-
ity. For example, cysteine residues can be substituted or
deleted to prevent unwanted disulfide linkages. Similarly,
certain amino acids can be changed to enhance expression of
a sarcoma-associated polypeptide by eliminating proteolysis
by proteases in an expression system (e.g., dibasic amino acid
residues in yeast expression systems in which KEX2 protease
activity is present).

[0092] Mutations of a nucleic acid which encode a sar-
coma-associated polypeptide preferably preserve the amino
acid reading frame of the coding sequence, and preferably do
not create regions in the nucleic acid which are likely to
hybridize to form secondary structures, such a hairpins or
loops, which can be deleterious to expression of the variant
polypeptide.

[0093] Mutations can be made by selecting an amino acid
substitution, or by random mutagenesis of a selected site in a
nucleic acid which encodes the polypeptide. Variant polypep-
tides are then expressed and tested for one or more activities
to determine which mutation provides a variant polypeptide
with the desired properties. Further mutations can be made to
variants (or to non-variant sarcoma-associated polypeptides)
which are silent as to the amino acid sequence of the polypep-
tide, but which provide preferred codons for translation in a
particular host. The preferred codons for translation of a
nucleic acid in, e.g., E. coli, are well known to those of
ordinary skill in the art. Still other mutations can be made to
the noncoding sequences of a sarcoma-associated antigen
gene or cDNA clone to enhance expression of the polypep-
tide. The activity of variants of sarcoma-associated polypep-
tides can be tested by cloning the gene encoding the variant
sarcoma-associated polypeptide into a bacterial or mamma-
lian expression vector, introducing the vector into an appro-
priate host cell, expressing the variant sarcoma-associated
polypeptide, and testing for a functional capability of the
sarcoma-associated polypeptides as disclosed herein. For
example, the variant sarcoma-associated polypeptide can be
tested for reaction with autologous or allogeneic sera as
described in the Examples. Preparation of other variant
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polypeptides may favor testing of other activities, as will be
known to one of ordinary skill in the art.

[0094] The skilled artisan will also realize that conservative
amino acid substitutions may be made in immunogenic sar-
coma-associated polypeptides to provide functionally
equivalent variants, or homologs of the foregoing polypep-
tides, i.e., the variants retain the functional capabilities of the
immunogenic sarcoma-associated polypeptides. As used
herein, a “conservative amino acid substitution” refers to an
amino acid substitution that does not alter the relative charge
or size characteristics of the protein in which the amino acid
substitution is made. Variants can be prepared according to
methods for altering polypeptide sequence known to one of
ordinary skill in the art such as are found in references that
compile such methods, e.g. Molecular Cloning: A Laboratory
Manual, J. Sambrook, et al., eds., Second Edition, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.,
1989, or Current Protocols in Molecular Biology, F. M.
Ausubel, et al., eds., John Wiley & Sons, Inc., New York.
Exemplary functionally equivalent variants or homologs of
the sarcoma-associated polypeptides include conservative
amino acid substitutions of in the amino acid sequences of
proteins disclosed herein. Conservative substitutions of
amino acids include substitutions made amongst amino acids
within the following groups: (a) M, I, L, V; (b) E Y, W; (¢) K,
R,H; () A, G; (e)S, T; (f) Q,N; and (g) E, D. Therefore, one
can make conservative amino acid substitutions to the amino
acid sequence of the sarcoma-associated antigens disclosed
herein and retain the specific antibody-binding characteristics
of the antigens.

[0095] Likewise, upon determining that a peptide derived
from a sarcoma-associated polypeptide is presented by an
MHC molecule and recognized by antibodies or T lympho-
cytes (e.g., helper T cells or CTLs), one can make conserva-
tive amino acid substitutions to the amino acid sequence of
the peptide, particularly at residues which are thought not to
be direct contact points with the MHC molecule. For
example, methods for identifying functional variants of HLA
class II binding peptides are provided in a published PCT
application of Strominger and Wucherpfennig (PCT/US96/
03182). Peptides bearing one or more amino acid substitu-
tions also can be tested for concordance with known HLA/
MHC motifs prior to synthesis using, e.g. the computer
program described by D’ Amaro and Drijthout (D’ Amaro et
al., Human Immunol. 43:13-18, 1995; Drijfhout et al., Human
Immunol. 43:1-12, 1995). The substituted peptides can then
be tested for binding to the MHC molecule and recognition by
antibodies or T lymphocytes when bound to MHC. These
variants can be tested for improved stability and are useful,
inter alia, in vaccine compositions.

[0096] Conservative amino-acid substitutions in the amino
acid sequence of sarcoma-associated polypeptides to produce
functionally equivalent variants of sarcoma-associated
polypeptides typically are made by alteration of a nucleic acid
encoding a sarcoma-associated polypeptide. Such substitu-
tions can be made by a variety of methods known to one of
ordinary skill in the art. For example, amino acid substitutions
may be made by PCR-directed mutation, site-directed
mutagenesis according to the method of Kunkel (Kunkel,
Proc. Nat. Acad. Sci. U.S.A. 82: 488-492, 1985), or by chemi-
cal synthesis of a gene encoding a sarcoma-associated
polypeptide. Where amino acid substitutions are made to a
small unique fragment of a sarcoma-associated polypeptide,
such as an antigenic epitope recognized by autologous or
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allogeneic sera or T lymphocytes, the substitutions can be
made by directly synthesizing the peptide. The activity of
functionally equivalent variants of sarcoma-associated
polypeptides can be tested by cloning the gene encoding the
altered sarcoma-associated polypeptide into a bacterial or
mammalian expression vector, introducing the vector into an
appropriate host cell, expressing the altered polypeptide, and
testing for a functional capability of the sarcoma-associated
polypeptides as disclosed herein. Peptides that are chemically
synthesized can be tested directly for function, e.g., for bind-
ing to antisera recognizing associated antigens.

[0097] The invention as described herein has a number of
uses, some of which are described elsewhere herein. In one
aspect of the invention a method of identifying cancer-asso-
ciated antigens is provided. Novel cancer-associated antigens
can be identified by obtaining a biological sample from a
subject, determining the reactivity of the biological sample
with one or more known cancer-associated antigens, and
subsequently using the reactive biological sample to screen
an expression library to identify novel cancer-associated anti-
gens as well as proteins previously known but not previously
associated with cancer.

[0098] As used herein, a “subject” is preferably a human,
non-human primate, cow, horse, pig, sheep, goat, dog, cat or
rodent. In all embodiments, human subjects are preferred. In
some embodiments, the subject is suspected of having cancer
or has been diagnosed with cancer. Cancers in which the
sarcoma-associated nucleic acid or polypeptide are differen-
tially expressed include sarcoma.

[0099] As used herein, a biological sample includes, but is
not limited to: tissue, cells, or body fluid (e.g. serum, blood,
lymph node fluid, etc.). The fluid sample may include cells
and/or fluid. The tissue and cells may be obtained from a
subject or may be grown in culture (e.g. from a cell line). As
used herein, a biological sample is body fluid, tissue or cells
obtained from a subject using methods well-known to those
of ordinary skill in the related medical arts.

[0100] Theinvention in another aspect permits the isolation
of the cancer-associated antigens described herein. A variety
of methodologies well-known to the skilled practitioner can
be utilized to obtain isolated cancer-associated antigens. The
proteins may be purified from cells which naturally produce
the protein by chromatographic means or immunological rec-
ognition. Alternatively, an expression vector may be intro-
duced into cells to cause production of the protein. In another
method, mRNA transcripts may be microinjected or other-
wise introduced into cells to cause production of the encoded
protein. Translation of mRNA in cell-free extracts such as the
reticulocyte lysate system also may be used to produce the
protein. Those skilled in the art also can readily follow known
methods for isolating cancer-associated antigens. These
include, but are not limited to, chromatographic techniques
such as immunochromatography, HPLC, size-exclusion
chromatography, ion-exchange chromatography, and
immune-affinity chromatography.

[0101] The invention also involves diagnosing or monitor-
ing cancer in subjects by determining the presence of an
immune response to one or more sarcoma-associated anti-
gens of the invention. In preferred embodiments, this deter-
mination is performed by assaying a bodily fluid obtained
from the subject, preferably serum, blood, or lymph node
fluid for the presence of antibodies against the sarcoma-asso-
ciated antigens described herein. This determination may also
be performed by assaying a tissue or cells from the subject for
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the presence of one or more sarcoma-associated antigens (or
nucleic acid molecules that encode these antigens) described
herein. In another embodiment, the presence of antibodies
against at least one additional cancer antigen is determined
for diagnosis of cancer. The additional antigen may be a
sarcoma-associated antigen as described herein or may be
some other cancer-associated antigen. This determination
may also be performed by assaying a tissue or cells from the
subject for the presence of the sarcoma-associated antigens
described herein.

[0102] Measurement of the immune response against one
of the sarcoma-associated antigens over time by sequential
determinations permits monitoring of the disease and/or the
effects of a course of treatment. For example, a sample, such
as serum, blood, or lymph node fluid, may be obtained from
a subject, tested for an immune response to one of the sar-
coma-associated antigens, and at a second, subsequent time,
another sample, may be obtained from the subject and simi-
larly tested. Theresults of the first and second (or subsequent)
tests can be compared as a measure of the onset, regression or
progression of cancer, or, if cancer treatment was undertaken
during the interval between obtaining the samples, the effec-
tiveness of the treatment may be evaluated by comparing the
results of the two tests. In preferred embodiments the sar-
coma-associated antigens are bound to a substrate. In other
preferred embodiments the immune response of the biologi-
cal sample to the sarcoma-associated antigens is determined
with ELISA. Other methods will be apparent to one of skill in
the art.

[0103] Diagnostic methods of the invention also involve
determining the aberrant expression of one or more of the
sarcoma-associated antigens described herein or the nucleic
acid molecules that encode them. Such determinations can be
carried out via any standard nucleic acid assay, including the
polymerase chain reaction or assaying with hybridization
probes, which may be labeled, or by assaying biological
samples with binding partners (e.g., antibodies) for sarcoma-
associated antigens.

[0104] The diagnostic methods of the invention can be used
to detect the presence of a disorder associated with aberrant
expression of a sarcoma-associated molecule, as well as to
assess the progression and/or regression of the disorder such
as in response to treatment (e.g., chemotherapy, radiation).
According to this aspect of the invention, the method for
diagnosing a disorder characterized by aberrant expression of
a sarcoma-associated molecule involve: detecting expression
of'a sarcoma-associated molecule in a first biological sample
obtained from a subject, wherein differential expression of
the sarcoma-associated molecule compared to a control
sample indicates that the subject has a disorder characterized
by aberrant expression of a sarcoma-associated molecule,
such as cancer.

[0105] Asused herein, “aberrant expression” of a sarcoma-
associated antigen is intended to include any expression that
is statistically significant from the expected amount of
expression. For example, expression of a sarcoma-associated
molecule (i.e., the sarcoma-associated antigen or the nucleic
acid molecules that encode it) in a tissue that is not expected
to express the sarcoma-associated molecule would be
included in the definition of “aberrant expression”. Likewise,
expression of the sarcoma-associated molecule that is deter-
mined to be expressed at a significantly higher or lower level
than expected is also included. Therefore, a determination of
the level of expression of one or more of the sarcoma-asso-
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ciated antigens and/or the nucleic acids that encode them is
diagnostic of cancer if the level of expression is above a
baseline level determined for that tissue type. The baseline
level of expression can be determined using standard methods
known to those of skill in the art. Such methods include, for
example, assaying a number of histologically normal tissue
samples from subjects that are clinically normal (i.e. do not
have clinical signs of cancer in that tissue type) and determin-
ing the mean level of expression for the samples.

[0106] The level of expression of the nucleic acid mol-
ecules of the invention or the antigens they encode can indi-
cate cancer in the tissue when the level of expression is
significantly more in the tissue than in a control sample. In
some embodiments, a level of expression in the tissues that is
at least about 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%,
80%, 90%, 100%, 150%, 200%, 250%, 300%, 400%, or
500% more than the level of expression in the control tissue
indicates cancer in the tissue.

[0107] As used herein the term “control” means predeter-
mined values, and also means samples of materials tested in
parallel with the experimental materials. Examples include
samples from control populations or control samples gener-
ated through manufacture to be tested in parallel with the
experimental samples.

[0108] As used herein the term “control” includes positive
and negative controls which may be a predetermined value
that can take a variety of forms. The control(s) can be a single
cut-off value, such as a median or mean, or can be established
based upon comparative groups, such as in groups having
normal amounts of sarcoma-associated molecules of the
invention and groups having abnormal amounts of sarcoma-
associated molecules of the invention. Another example of a
comparative group is a group having a particular disease,
condition and/or symptoms and a group without the disease,
condition and/or symptoms. Another comparative group is a
group with a family history of a particular disease and a group
without such a family history of the particular disease. The
predetermined control value can be arranged, for example,
where a tested population is divided equally (or unequally)
into groups, such as a low-risk group, a medium-risk group
and a high-risk group or into quadrants or quintiles, the lowest
quadrant or quintile being individuals with the lowest risk or
lowest expression levels of a sarcoma-associated molecule of
the invention that is up-regulated in cancer and the highest
quadrant or quintile being individuals with the highest risk or
highest expression levels of a sarcoma-associated molecule
of the invention that is up-regulated in cancer.

[0109] The predetermined value of a control will depend
upon the particular population selected. For example, an
apparently healthy population will have a different “normal”
sarcoma-associated molecule expression level range than will
a population which is known to have a condition character-
ized by aberrant expression of the sarcoma-associated mol-
ecule. Accordingly, the predetermined value selected may
take into account the category in which an individual falls.
Appropriate ranges and categories can be selected with no
more than routine experimentation by those of ordinary skill
in the art. Typically the control will be based on apparently
healthy individuals in an appropriate age bracket. As used
herein, the term “increased expression” means a higher level
of expression relative to a selected control.

[0110] The invention involves in some aspects diagnosing
or monitoring cancer by determining the level of expression
of one or more sarcoma-associated nucleic acid molecules
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and/or determining the level of expression of one or more
sarcoma-associated polypeptides they encode. In some
important embodiments, this determination is performed by
assaying a tissue sample from a subject for the level of expres-
sion of one or more sarcoma-associated nucleic acid mol-
ecules or for the level of expression of one or more sarcoma-
associated polypeptides encoded by the nucleic acid
molecules of the invention.

[0111] The expression of the molecules of the invention
may be determined using routine methods known to those of
ordinary skill in the art. These methods include, but are not
limited to: direct RNA amplification, reverse transcription of
RNA to ¢cDNA, real-time RT-PCR, amplification of cDNA,
hybridization, and immunologically based assay methods,
which include, but are not limited to immunohistochemistry,
antibody sandwich capture assay, ELISA, and enzyme-linked
immunospot assay (EliSpot assay). For example, the deter-
mination of the presence of level of nucleic acid molecules of
the invention in a subject or tissue can be carried out via any
standard nucleic acid determination assay, including the
polymerase chain reaction, or assaying with labeled hybrid-
ization probes. Such hybridization methods include, but are
not limited to microarray techniques.

[0112] These methods of determining the presence and/or
level ofthe molecules of the invention in cells and tissues may
include use of labels to monitor the presence of the molecules
ofthe invention. Such labels may include, but are not limited
to radiolabels or chemiluminescent labels, which may be
utilized to determine whether a molecule of the invention is
expressed in a cell or tissue, and to determine the level of
expression in the cell or tissue. For example, a fluorescently
labeled or radiolabeled antibody that selectively binds to a
polypeptide of the invention may be contacted with atissue or
cell to visualize the polypeptide in vitro or in vivo. These and
other in vitro and in vivo imaging methods for determining
the presence of the nucleic acid and polypeptide molecules of
the invention are well known to those of ordinary skill in the
art.

[0113] The invention, therefore, also involves the use of
agents such as polypeptides that bind to sarcoma-associated
antigens. Such agents can be used in methods of the invention
including the diagnosis and/or treatment of cancer. Such
binding agents can be used, for example, in screening assays
to detect the presence or absence of sarcoma-associated anti-
gens and can be used in quantitative binding assays to deter-
mine levels of expression in biological samples and cells.
Such agents also may be used to inhibit the native activity of
the sarcoma-associated polypeptides, for example, by bind-
ing to such polypeptides.

[0114] According to this aspect, the binding polypeptides
bind to an isolated nucleic acid or protein of the invention,
including unique fragments thereof. Preferably, the binding
polypeptides bind to a sarcoma-associated polypeptide, or a
unique fragment thereof.

[0115] In preferred embodiments, the binding polypeptide
is an antibody or antibody fragment, more preferably, an Fab
or F(ab), fragment of an antibody. Typically, the fragment
includes a CDR3 region that is selective for the sarcoma-
associated antigen. Any of the various types of antibodies can
be used for this purpose, including polyclonal antibodies,
monoclonal antibodies, humanized antibodies, and chimeric
antibodies.

[0116] Thus, the invention provides agents which bind to
sarcoma-associated antigens encoded by sarcoma-associated
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nucleic acid molecules of the invention, and in certain
embodiments preferably to unique fragments of the sarcoma-
associated polypeptides. Such binding partners can be used in
screening assays to detect the presence or absence of a sar-
coma-associated antigen and in purification protocols to iso-
late such sarcoma-associated antigens. Likewise, such bind-
ing partners can be used to selectively target drugs, toxins or
other molecules (including detectable diagnostic molecules)
to cells which express sarcoma-associated antigens. In this
manner, for example, cells present in solid or non-solid
tumors which express sarcoma-associated proteins can be
treated with cytotoxic compounds that are selective for the
sarcoma-associated molecules (nucleic acids and/or anti-
gens). Such binding agents also can be used to inhibit the
native activity of the sarcoma-associated antigen, for
example, to further characterize the functions of these mol-
ecules.

[0117] The antibodies of the present invention thus are
prepared by any of a variety of methods, including adminis-
tering a protein, fragments of a protein, cells expressing the
protein or fragments thereof and the like to an animal to
induce polyclonal antibodies. The present invention also pro-
vides methods of producing monoclonal antibodies to the
sarcoma-associated molecules of the invention described
herein. The production of monoclonal antibodies is according
to techniques well known in the art. As detailed herein, such
antibodies may be used for example to identify tissues
expressing protein or to purify protein. Antibodies also may
be coupled to specific labeling agents or imaging agents,
including, but not limited to a molecule preferably selected
from the group consisting of fluorescent, enzyme, radioac-
tive, metallic, biotin, chemiluminescent, bioluminescent,
chromophore, or colored, etc. In some aspects of the inven-
tion, a label may be a combination of the foregoing molecule
types.

[0118] Significantly, as is well-known in the art, only a
small portion of an antibody molecule, the paratope, is
involved in the binding of the antibody to its epitope (see, in
general, Clark, W. R. (1986) The Experimental Foundations
of Modem Immunology Wiley & Sons, Inc., New York; Roitt,
1. (1991) Essential Immunology, 7th Ed., Blackwell Scientific
Publications, Oxford). The pFc' and Fc regions, for example,
are effectors of the complement cascade but are not involved
in antigen binding. An antibody from which the pFc' region
has been enzymatically cleaved, or which has been produced
without the pFc' region, designated an F(ab')2 fragment,
retains both of the antigen binding sites of an intact antibody.
Similarly, an antibody from which the Fc region has been
enzymatically cleaved, or which has been produced without
the Fc region, designated an Fab fragment, retains one of the
antigen binding sites of an intact antibody molecule. Fab
fragments consist of a covalently bound antibody light chain
and a portion of the antibody heavy chain denoted Fd. The Fd
fragments are the major determinant of antibody specificity (a
single F'd fragment may be associated with up to ten different
light chains without altering antibody specificity) and Fd
fragments retain epitope-binding ability in isolation.

[0119] Within the antigen-binding portion of an antibody,
as is well-known in the art, there are complementarity deter-
mining regions (CDRs), which directly interact with the
epitope of the antigen, and framework regions (FRs), which
maintain the tertiary structure of the paratope (see, in general,
Clark, 1986; Roitt, 1991). In both the heavy chain Fd frag-
ment and the light chain of IgG immunoglobulins, there are
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four framework regions (FR1 through FR4) separated respec-
tively by three complementarity determining regions (CDR1
through CDR3). The CDRs, and in particular the CDR3
regions, and more particularly the heavy chain CDR3, are
largely responsible for antibody specificity.

[0120] Tt is now well-established in the art that the non-
CDR regions of a mammalian antibody may be replaced with
similar regions of nonspecific or heterospecific antibodies
while retaining the epitopic specificity of the original anti-
body. This is most clearly manifested in the development and
use of “humanized” antibodies in which non-human CDRs
are covalently joined to human FR and/or Fc/pFc' regions to
produce a functional antibody. See, e.g., U.S. Pat. Nos. 4,816,
567, 5,225,539, 5,585,089, 5,693,762, and 5,859,205.
[0121] Fully human monoclonal antibodies also can be pre-
pared by immunizing mice transgenic for large portions of
human immunoglobulin heavy and light chain loci. Follow-
ing immunization of these mice (e.g., XenoMouse (Abgenix),
HuMADb mice (Medarex/GenPharm)), monoclonal antibod-
ies can be prepared according to standard hybridoma tech-
nology. These monoclonal antibodies will have human
immunoglobulin amino acid sequences and therefore will not
provoke human anti-mouse antibody (HAMA) responses
when administered to humans.

[0122] Thus, as will be apparent to one of ordinary skill in
the art, the present invention also provides for F(ab')2, Fab,
Fv, and Fd fragments; chimeric antibodies in which the Fc
and/or FR and/or CDR1 and/or CDR2 and/or light chain
CDR3 regions have been replaced by homologous human or
non-human sequences; chimeric F(ab')2 fragment antibodies
in which the FR and/or CDR1 and/or CDR2 and/or light chain
CDR3 regions have been replaced by homologous human or
non-human sequences; chimeric Fab fragment antibodies in
which the FR and/or CDR1 and/or CDR2 and/or light chain
CDR3 regions have been replaced by homologous human or
non-human sequences; and chimeric Fd fragment antibodies
in which the FR and/or CDR1 and/or CDR2 regions have
been replaced by homologous human or non-human
sequences. The present invention also includes so-called
single chain antibodies.

[0123] Thus, the invention involves polypeptides of numer-
ous size and type that bind specifically to sarcoma-associated
antigens. These polypeptides may be derived also from
sources other than antibody technology. For example, such
polypeptide binding agents can be provided by degenerate
peptide libraries which can be readily prepared in solution, in
immobilized form or as phage display libraries. Combinato-
rial libraries also can be synthesized of peptides containing
one or more amino acids. Libraries further can be synthesized
of peptides and non-peptide synthetic moieties.

[0124] The sarcoma-associated antigens of the invention
can be used to screen peptide libraries, including phage dis-
play libraries, to identify and select peptide binding partners
of the sarcoma-associated antigens of the invention. Such
molecules can be used, as described, for screening assays, for
diagnostic assays, for purification protocols or for targeting
drugs, toxins and/or labeling agents (e.g., radioisotopes, fluo-
rescent molecules, etc.) to cells which express sarcoma-asso-
ciated molecules such as cancer cells which have aberrant
sarcoma-associated expression.

[0125] Phage display can be particularly effective in iden-
tifying binding peptides useful according to the invention.
Briefly, one prepares a phage library (using e.g. m13, fd, or
lambda phage), displaying inserts from 4 to about 80 amino



US 2010/0172910 Al

acid residues using conventional procedures. The inserts may
represent, for example, a completely degenerate or biased
array. One then can select phage-bearing inserts which bind to
the sarcoma-associated antigen. This process can be repeated
through several cycles of reselection of phage that bind to the
sarcoma-associated polypeptide. Repeated rounds lead to
enrichment of phage bearing particular sequences. DNA
sequence analysis can be conducted to identify the sequences
of the expressed polypeptides. The minimal linear portion of
the sequence that binds to the sarcoma-associated polypep-
tide can be determined One can repeat the procedure using a
biased library containing inserts containing part or all of the
minimal linear portion plus one or more additional degener-
ate residues upstream or downstream thereof. Yeast two-hy-
brid screening methods also may be used to identify polypep-
tides that bind to the sarcoma-associated antigens.

[0126] As detailed herein, the foregoing antibodies and
other binding molecules may be used to identify tissues with
normal or aberrant expression of a sarcoma-associated anti-
gen. Antibodies also may be coupled to specific diagnostic
labeling agents for imaging of cells and tissues with normal or
aberrant sarcoma-associated antigen expression or to thera-
peutically useful agents according to standard coupling pro-
cedures. As used herein, “therapeutically useful agents”
include any therapeutic molecule which desirably is targeted
selectively to a cell or tissue selectively with an aberrant
sarcoma-associated expression.

[0127] Diagnostic agents forin vivo use include, but are not
limited to, barium sulfate, iocetamic acid, iopanoic acid, ipo-
date calcium, diatrizoate sodium, diatrizoate meglumine,
metrizamide, tyropanoate sodium and radiodiagnostics
including positron emitters such as fluorine-18 and carbon-
11, gamma emitters such as iodine-123, technitium-99,
iodine-131 and indium-111, and nuclides for nuclear mag-
netic resonance such as fluorine and gadolinium. Other diag-
nostic agents useful in the invention will be apparent to one of
ordinary skill in the art.

[0128] The antibodies of the present invention can also be
used to therapeutically target sarcoma-associated antigens. In
a preferred embodiment, antibodies can be used to target
antigens expressed on the cell surface, such as NY-SAR-35.
These antibodies can be linked not only to a detectable marker
but also an antitumor agent or an immunomodulator. Antitu-
mor agents can include cytotoxic agents and agents that act on
tumor neovasculature. Detectable markers include, for
example, radioactive or fluorescent markers. Cytotoxic
agents include cytotoxic radionuclides, chemical toxins and
protein toxins.

[0129] The cytotoxic radionuclide or radiotherapeutic iso-
tope preferably is an alpha-emitting isotope such as ***Ac,
21 AL, 212Bi, 21 Bi, 2'*Pb, ***Ra or **’Ra. Alternatively, the
cytotoxic radionuclide may a beta-emitting isotope such as
186R, 188Rp, 177y, 90Y, 311, 67Cuy, 54Cu, *Sm or 5Ho.
Further, the cytotoxic radionuclide may emit Auger and low
energy electrons and include the isotopes *°I, '**I or ""Br.
[0130] Suitable chemical toxins or chemotherapeutic
agents include members of the enediyne family of molecules,
such as calicheamicin and esperamicin. Chemical toxins can
also be taken from the group consisting of methotrexate,
doxorubicin, melphalan, chlorambucil, ARA-C, vindesine,
mitomycin C, cis-platinum, etoposide, bleomycin and 5-fluo-
rouracil. Other antineoplastic agents that may be conjugated
to the anti-PSMA antibodies of the present invention include
dolastatins (U.S. Pat. Nos. 6,034,065 and 6,239,104) and
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derivatives thereof. Of particular interest is dolastatin 10
(dolavaline-valine-dolaisoleuine-dolaproine-dolaphenine)
and the derivatives auristatin PHE (dolavaline-valine-dolai-
soleuine-dolaproine-phenylalanine-methyl ester) (Pettit, G.
R.etal., Anticancer Drug Des. 13(4):243-277,1998; Woyke,
T. et al., Antimicrob. Agents Chemother. 45(12):3580-3584,
2001), and aurastatin E and the like. Toxins that are less
preferred in the compositions and methods of the invention
include poisonous lectins, plant toxins such as ricin, abrin,
modeccin, botulina and diphtheria toxins. Of course, combi-
nations of the various toxins could also be coupled to one
antibody molecule thereby accommodating variable cytotox-
icity. Other chemotherapeutic agents are known to those
skilled in the art.

[0131] Agents that act on the tumor vasculature can include
tubulin-binding agents such as combrestatin A4 (Griggs etal.,
Lancet Oncol. 2:82, 2001), angiostatin and endostatin (re-
viewed in Rosen, Oncologist 5:20, 2000, incorporated by
reference herein) and interferon inducible protein 10 (U.S.
Pat. No. 5,994,292). A number of antiangiogenic agents cur-
rently in clinical trials are also contemplated. Agents cur-
rently in clinical trials include: 2ME2, Angiostatin,
Angiozyme, Anti-VEGF RhuMAb, Apra (CT-2584), Avi-
cine, Benefin, BMS275291, Carboxyamidotriazole,
CC4047, CC5013, CC7085, CDC801, CGP-41251 (PKC
412), CM101, Combretastatin A-4 Prodrug, EMD 121974,
Endostatin, Flavopiridol, Genistein (GCP), Green Tea
Extract, IM-862, ImmTher, Interferon alpha, Interleukin-12,
Iressa (ZD1839), Marimastat, Metastat (Col-3), Neovastat,
Octreotide, Paclitaxel, Penicillamine, Photofrin, Photopoint,
PI-88, Prinomastat (AG-3340), PTK787 (ZK22584),
R0317453, Solimastat, Squalamine, SU 101, SU 5416,
SU-6668, Suradista (FCE 26644), Suramin (Metaret),
Tetrathiomolybdate, Thalidomide, TNP-470 and Vitaxin.
additional antiangiogenic agents are described by Kerbel, J.
Clin. Oncol. 19(18s):45s-51s, 2001, which is incorporated by
reference herein Immunomodulators suitable for conjugation
to the antibodies include a-interferon, y-interferon, and
tumor necrosis factor alpha (TNFa).

[0132] The coupling of one or more toxin molecules to the
antibody is envisioned to include many chemical mecha-
nisms, for instance covalent binding, affinity binding, inter-
calation, coordinate binding, and complexation. The toxic
compounds used to prepare the immunotoxins are attached to
the antibodies or antigen-binding fragments thereof by stan-
dard protocols known in the art.

[0133] In other aspects of the invention, the sarcoma-asso-
ciated molecules and the antibodies and other binding mol-
ecules, as described herein, can be used for the treatment of
disorders. When “disorder” is used herein, it refers to any
pathological condition where the sarcoma-associated anti-
gens are aberrantly expressed. An example of such a disorder
is cancer, with sarcoma as a particular example. For human
cancers, additional particular examples include synovial sar-
coma, liposarcoma, neurosarcoma, chondrosarcoma, fibrosa-
rcoma, Ewing sarcoma, leimyosarcoma, osteosarcoma, rhab-
domyosarcoma, malignant fibrous histocytoma, DFSP,
leukemia, lymphoma, gastric cancer, glioma, bladder cancer,
breast cancer, ovarian cancer, renal cancer, lung cancer, colon
cancer, prostate cancer, esophageal cancer, melanoma and
hepatoma.

[0134] Conventional treatment for cancer may include, but
is not limited to: surgical intervention, chemotherapy, radio-
therapy, and adjuvant systemic therapies. In one aspect of the
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invention, treatment may include administering binding
polypeptides such as antibodies that specifically bind to the
sarcoma-associated antigen. These binding polypeptides can
be optionally linked to one or more detectable markers, anti-
tumor agents or immunomodulators as described above.

[0135] Cancer treatment, in another aspect of the invention
may include administering an antisense molecules or RNAi
molecules to reduce expression level and/or function level of
sarcoma-associated polypeptides of the invention in the sub-
ject in cancers where a sarcoma-associated molecule is up-
regulated. The use of RNA interference or “RNAi” involves
the use of double-stranded RNA (dsRNA) to block gene
expression. (see: Sui, G, et al, Proc Natl. Acad. Sci U.S.A.
99:5515-5520, 2002). Methods of applying RNAI strategies
in embodiments of the invention would be understood by one
of ordinary skill in the art.

[0136] Sarcoma-associated polypeptides as described
herein, can also be used in one aspect of the invention to
induce or enhance an immune response. Some therapeutic
approaches based upon the disclosure are premised on a
response by a subject’s immune system, leading to lysis of
antigen presenting cells, such as cancer cells which present
one or more sarcoma-associated antigens of the invention.
One such approach is the administration of autologous CTLs
specific to a sarcoma-associated antigen/MHC complex to a
subject with abnormal cells of the phenotype at issue. It is
within the ability of one of ordinary skill in the art to develop
such CTLs in vitro. An example of a method for T cell dif-
ferentiation is presented in International Application number
PCT/US96/05607. Generally, a sample of cells taken from a
subject, such as blood cells, are contacted with a cell present-
ing the complex and capable of provoking CTLs to prolifer-
ate. The target cell can be a transfectant, such as a COS cell.
These transfectants present the desired complex of their sur-
face and, when combined with a CTL of interest, stimulate its
proliferation. COS cells are widely available, as are other
suitable host cells. Specific production of CTL clones is well
known in the art. The clonally expanded autologous CTLs
then are administered to the subject.

[0137] Another method for selecting antigen-specific CTL
clones has recently been described (Altman et al., Science
274:94-96, 1996, Dunbar et al., Curr. Biol. 8:413-416, 1998),
in which fluorogenic tetramers of MHC class I molecule/
peptide complexes are used to detect specific CTL clones.
Briefly, soluble MHC class I molecules are folded in vitro in
the presence of 8 ,-microglobulin and a peptide antigen which
binds the class I molecule. After purification, the MHC/pep-
tide complex is purified and labeled with biotin. Tetramers are
formed by mixing the biotinylated peptide-MHC complex
with labeled avidin (e.g. phycoerythrin) at a molar ratio or
4:1. Tetramers are then contacted with a source of CTLs such
as peripheral blood or lymph node. The tetramers bind CTLs
which recognize the peptide antigen/MHC class 1 complex.
Cells bound by the tetramers can be sorted by fluorescence
activated cell sorting to isolate the reactive CTLs. The iso-
lated CTLs then can be expanded in vitro for use as described
herein. To detail a therapeutic methodology, referred to as
adoptive transfer (Greenberg, J. Immunol. 136(5): 1917,
1986; Riddel et al., Science 257: 238, 1992; Lynch et al, Eur.
J. Immunol. 21: 1403-1410,1991; Kast et al., Cell 59: 603-
614, 1989), cells presenting the desired complex (e.g., den-
dritic cells) are combined with CTLs leading to proliferation
of the CTLs specific thereto. The proliferated CTLs are then
administered to a subject with a cellular abnormality which is
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characterized by certain of the abnormal cells presenting the
particular complex. The CTLs then lyse the abnormal cells,
thereby achieving the desired therapeutic goal.

[0138] The foregoing therapy assumes that at least some of
the subject’s abnormal cells present the relevant HLLA/cancer
associated antigen complex. This can be determined very
easily, as the art is very familiar with methods for identifying
cells which present a particular HLA molecule, as well as how
to identify cells expressing DNA of the pertinent sequences,
in this case a sarcoma-associated antigen sequence. Once
cells presenting the relevant complex are identified via the
foregoing screening methodology, they can be combined with
a sample from a patient, where the sample contains CTLs. If
the complex presenting cells are lysed by the mixed CTL
sample, then it can be assumed that a sarcoma-associated
antigen is being presented, and the subject is an appropriate
candidate for the therapeutic approaches set forth supra.
[0139] Adoptive transfer is not the only form of therapy that
is available in accordance with the invention. CTLs can also
be provoked in vivo, using a number of approaches. One
approach is the use of non-proliferative cells expressing the
complex. The cells used in this approach may be those that
normally express the complex, such as irradiated tumor cells
or cells transfected with one or both of the genes necessary for
presentation of the complex (i.e. the antigenic peptide and the
presenting MHC molecule). Chen et al. (Proc. Natl. Acad.
Sci. USA 88: 110-114,1991) exemplifies this approach,
showing the use of transfected cells expressing HPV E7 pep-
tides in a therapeutic regime. Various cell types may be used.
Similarly, vectors carrying one or both of the genes of interest
may be used. Viral or bacterial vectors are especially pre-
ferred. For example, nucleic acids which encode a sarcoma-
associated polypeptide may be operably linked to promoter
and enhancer sequences which direct expression of the sar-
coma-associated antigen polypeptide in certain tissues or cell
types. The nucleic acid may be incorporated into an expres-
sion vector.

[0140] Expression vectors may be unmodified extrachro-
mosomal nucleic acids, plasmids or viral genomes con-
structed or modified to enable insertion of exogenous nucleic
acids, such as those encoding sarcoma-associated antigen, as
described elsewhere herein. Nucleic acids encoding a sar-
coma-associated antigen also may be inserted into a retroviral
genome, thereby facilitating integration of the nucleic acid
into the genome of the target tissue or cell type. In these
systems, the gene of interest is carried by a microorganism,
e.g., a Vaccinia virus, pox virus, herpes simplex virus, retro-
virus or adenovirus, and the materials de facto “infect” host
cells. The cells which result present the complex of interest,
and are recognized by autologous CTLs, which then prolif-
erate.

[0141] A similar effect can be achieved by combining the
sarcoma-associated polypeptide or a stimulatory fragment
thereof with an adjuvant to facilitate incorporation into anti-
gen presenting cells in vivo. The sarcoma-associated
polypeptide is processed to yield the peptide partner of the
MHC molecule while a sarcoma-associated fragment may be
presented without the need for further processing. Generally,
subjects can receive an intradermal injection of an effective
amount of the sarcoma-associated antigen. Initial doses can
be followed by booster doses, following immunization pro-
tocols standard in the art. Preferred sarcoma-associated anti-
gens include those found to react with allogeneic cancer
antisera, shown in the examples below.
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[0142] The invention involves the use of various materials
disclosed herein to “immunize” subjects or as “vaccines”. As
used herein, “immunization” or “vaccination” means increas-
ing or activating an immune response against an antigen. It
does not require elimination or eradication of a condition but
rather contemplates the clinically favorable enhancement of
an immune response toward an antigen. Generally accepted
animal models, can be used for testing of immunization
against cancer using a sarcoma-associated nucleic acid. For
example, human cancer cells can be introduced into a mouse
to create a tumor, and one or more sarcoma-associated nucleic
acids can be delivered by the methods described herein. The
effect on the cancer cells (e.g., reduction of tumor size) can be
assessed as a measure of the effectiveness of the sarcoma-
associated nucleic acid immunization. Of course, testing of
the foregoing animal model using more conventional meth-
ods for immunization include the administration of one or
more sarcoma-associated polypeptides or fragments derived
therefrom, optionally combined with one or more adjuvants
and/or cytokines to boost the immune response.

[0143] Methods for immunization, including formulation
of a vaccine composition and selection of doses, route of
administration and the schedule of administration (e.g. pri-
mary and one or more booster doses), are well known in the
art. The tests also can be performed in humans, where the end
point is to test for the presence of enhanced levels of circu-
lating CTLs against cells bearing the antigen, to test for levels
of circulating antibodies against the antigen, to test for the
presence of cells expressing the antigen and so forth.

[0144] As part of the immunization compositions, one or
more sarcoma-associated polypeptides or immunogenic frag-
ments thereof are administered with one or more adjuvants to
induce an immune response or to increase an immune
response. An adjuvant is a substance incorporated into or
administered with antigen which potentiates the immune
response. Adjuvants may enhance the immunological
response by providing a reservoir of antigen (extracellularly
or within macrophages), activating macrophages and stimu-
lating specific sets of lymphocytes. Adjuvants of many kinds
are well known in the art. Specific examples of adjuvants
include monophosphoryl lipid A (MPL, SmithKline Bee-
cham), a congener obtained after purification and acid
hydrolysis of Salmonella minnesota Re 595 lipopolysaccha-
ride; saponins including QS21 (SmithKline Beecham), a pure
QA-21 saponin purified from Quillja saponaria extract;
DQS21, described in PCT application WO96/33739 (Smith-
Kline Beecham); QS-7, QS-17, QS-18, and QS-L.1 (So et al.,
Mol. Cells 7:178-186, 1997); incomplete Freund’s adjuvant;
complete Freund’s adjuvant; montanide; alum; CpG oligo-
nucleotides (see e.g. Kreig et al., Nature 374:546-9, 1995);
and various water-in-oil emulsions prepared from biodegrad-
able oils such as squalene and/or tocopherol. Preferably, the
antigens are administered mixed with a combination of
DQS21/MPL. The ratio of DQS21 to MPL typically will be
about 1:10 to 10:1, preferably about 1:5 to 5:1 and more
preferably about 1:1. Typically for human administration,
DQS21 and MPL will be present in a vaccine formulation in
the range of about 1 pg to about 100 pg. Other adjuvants are
known in the art and can be used in the invention (see, e.g.
Goding, Monoclonal Antibodies: Principles and Practice,
2nd Ed., 1986). Methods for the preparation of mixtures or
emulsions of polypeptide and adjuvant are well known to
those of skill in the art of vaccination.
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[0145] Other agents which stimulate the immune response
of the subject can also be administered to the subject. For
example, other cytokines are also useful in vaccination pro-
tocols as a result of their lymphocyte regulatory properties.
Many other cytokines useful for such purposes will be known
to one of ordinary skill in the art, including interleukin-12
(IL-12) which has been shown to enhance the protective
effects of vaccines (see, e.g., Science 268: 1432-1434, 1995),
GM-CSF and IL-18. Thus cytokines can be administered in
conjunction with antigens and adjuvants to increase the
immune response to the antigens.

[0146] There are a number of immune response potentiat-
ing compounds that can be used in vaccination protocols.
These include costimulatory molecules provided in either
protein or nucleic acid form. Such costimulatory molecules
include the B7-1 and B7-2 (CD80 and CD86 respectively)
molecules which are expressed on dendritic cells (DC) and
interact with the CD28 molecule expressed on the T cell. This
interaction provides costimulation (signal 2) to an antigen/
MHC/TCR stimulated (signal 1) T cell, increasing T cell
proliferation and effector function. B7 also interacts with
CTLA4(CD152)onT cells and studies involving CTLA4 and
B7 ligands indicate that the B7-CTLA4 interaction can
enhance antitumor immunity and CTL proliferation (Zheng
P, et al. Proc. Natl. Acad. Sci. USA 95 (11):6284-6289
(1998)).

[0147] B7 typically is not expressed on tumor cells so they
are not efficient antigen presenting cells (APCs) for T cells.
Induction of B7 expression would enable the tumor cells to
stimulate more efficiently CTL proliferation and effector
function. A combination of B7/IL-6/1L-12 costimulation has
been shown to induce IFN-gamma and a Th1 cytokine profile
in the T cell population leading to further enhanced T cell
activity (Gajewski et al., J. Immunol, 154:5637-5648 (1995)).
Tumor cell transfection with B7 has ben discussed in relation
to in vitro CTL expansion for adoptive transfer immuno-
therapy by Wang et al., (J. Immunol., 19:1-8 (1986)). Other
delivery mechanisms for the B7 molecule would include
nucleic acid (naked DNA) immunization (Kim J., et al. Nat.
Biotechnol., 15:7:641-646 (1997)) and recombinant viruses
such as adeno and pox (Wendtner et al., Gene Ther., 4:7:726-
735 (1997)). These systems are all amenable to the construc-
tion and use of expression cassettes for the coexpression of
B7 with other molecules of choice such as the antigens or
fragment(s) of antigens discussed herein (including poly-
topes) or cytokines. These delivery systems can be used for
induction of the appropriate molecules in vitro and for in vivo
vaccination situations. The use of anti-CD28 antibodies to
directly stimulate T cells in vitro and in vivo could also be
considered. Similarly, the inducible co-stimulatory molecule
ICOS which induces T cell responses to foreign antigen could
be modulated, for example, by use of anti-ICOS antibodies
(Hutloff et al., Nature 397:263-266, 1999).

[0148] Lymphocyte function associated antigen-3 (LFA-3)
is expressed on APCs and some tumor cells and interacts with
CD2 expressed on T cells. This interaction induces T cell IL-2
and IFN-gamma production and can thus complement but not
substitute, the B7/CD28 costimulatory interaction (Parra et
al., J. Immunol., 158:637-642 (1997), Fenton et al., J. Immu-
nother., 21:2:95-108 (1998)).

[0149] Lymphocyte function associated antigen-1 (LFA-1)
is expressed on leukocytes and interacts with ICAM-1
expressed on APCs and some tumor cells. This interaction
induces T cell IL-2 and IFN-gamma production and can thus
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complement but not substitute, the B7/CD28 costimulatory
interaction (Fenton et al., J. Immunother., 21:2:95-108
(1998)). LFA-1 is thus a further example of a costimulatory
molecule that could be provided in a vaccination protocol in
the various ways discussed above for B7.

[0150] Complete CTL activation and effector function
requires Th cell help through the interaction between the Th
cell CD40L (CD40 ligand) molecule and the CD40 molecule
expressed by DCs (Ridge et al., Nature, 393:474 (1998),
Bennett et al., Nature, 393:478 (1998), Schoenberger et al.,
Nature, 393:480 (1998)). This mechanism of this costimula-
tory signal is likely to involve upregulation of B7 and asso-
ciated IL-6/IL-12 production by the DC (APC). The CD40-
CDA4OL interaction thus complements the signal 1 (antigen/
MHC-TCR) and signal 2 (B7-CD28) interactions.

[0151] The use of anti-CD40 antibodies to stimulate DC
cells directly, would be expected to enhance a response to
tumor antigens which are normally encountered outside of an
inflammatory context or are presented by non-professional
APCs (tumor cells). In these situations Th help and B7
costimulation signals are not provided.

[0152] The invention contemplates delivery of nucleic
acids, polypeptides or fragments thereof for vaccination.
Delivery of polypeptides and fragments thereof can be
accomplished according to standard vaccination protocols
which are well known in the art. In another embodiment, the
delivery of nucleic acid is accomplished by ex vivo methods,
i.e. by removing a cell from a subject, genetically engineering
the cell to include a sarcoma-associated polypeptide, and
reintroducing the engineered cell into the subject. One
example of such a procedure is outlined in U.S. Pat. No.
5,399,346 and in exhibits submitted in the file history of that
patent, all of which are publicly available documents. In
general, it involves introduction in vitro of a functional copy
of a gene into a cell(s) of a subject, and returning the geneti-
cally engineered cell(s) to the subject. The functional copy of
the gene is under operable control of regulatory elements
which permit expression of the gene in the genetically engi-
neered cell(s). Numerous transfection and transduction tech-
niques as well as appropriate expression vectors are well
known to those of ordinary skill in the art, some of which are
described in PCT application WO95/00654. In vivo nucleic
acid delivery using vectors such as viruses and targeted lipo-
somes also is contemplated according to the invention.
[0153] A virus vector for delivering a nucleic acid encoding
a sarcoma-associated polypeptide is selected from the group
consisting of adenoviruses, adeno-associated viruses, poxvi-
ruses including vaccinia viruses and attenuated poxviruses,
Semliki Forest virus, Venezuelan equine encephalitis virus,
retroviruses, Sindbis virus, and Ty virus-like particle.
Examples of viruses and virus-like particles which have been
used to deliver exogenous nucleic acids include: replication-
defective adenoviruses (e.g., Xiang et al., Virology 219:220-
227,1996; Eloit et al., J. Virol. 7:5375-5381, 1997; Chengal-
vala et al., Vaccine 15:335-339, 1997), a modified retrovirus
(Townsend et al., J. Virol. 71:3365-3374, 1997), a nonrepli-
cating retrovirus (Irwin et al., J. Virol. 68:5036-5044, 1994),
a replication defective Semliki Forest virus (Zhao et al., Proc.
Natl. Acad. Sci. USA 92:3009-3013, 1995), canarypox virus
and highly attenuated vaccinia virus derivative (Paoletti,
Proc. Natl. Acad. Sci. USA 93:11349-11353, 1996), non-
replicative vaccinia virus (Moss, Proc. Natl. Acad. Sci. USA
93:11341-11348, 1996), replicative vaccinia virus (Moss,
Dev. Biol. Stand. 82:55-63, 1994), Venzuelan equine
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encephalitis virus (Davis et al., J. Virol. 70:3781-3787, 1996),
Sindbis virus (Pugachev et al., Virology 212:587-594, 1995),
and Ty virus-like particle (Allsopp et al., Eur. J. Immunol
26:1951-1959, 1996). A preferred virus vector is an adenovi-
rus.

[0154] Preferably the foregoing nucleic acid delivery vec-
tors: (1) contain exogenous genetic material that can be tran-
scribed and translated in a mammalian cell and that can
induce an immune response in a host, and (2) contain on a
surface a ligand that selectively binds to a receptor on the
surface of a target cell, such as a mammalian cell, and thereby
gains entry to the target cell.

[0155] Various techniques may be employed for introduc-
ing nucleic acids of the invention into cells, depending on
whether the nucleic acids are introduced in vitro or in vivo in
a host. Such techniques include transfection of nucleic acid-
CaPO, precipitates, transfection of nucleic acids associated
with DEAE, transfection or infection with the foregoing
viruses including the nucleic acid of interest, liposome medi-
ated transfection, and the like. For certain uses, it is preferred
to target the nucleic acid to particular cells. In such instances,
a vehicle used for delivering a nucleic acid of the invention
into a cell (e.g., a retrovirus, or other virus; a liposome) can
have a targeting molecule attached thereto. For example, a
molecule such as an antibody specific for a surface membrane
protein on the target cell or a ligand for a receptor on the target
cell can be bound to or incorporated within the nucleic acid
delivery vehicle. Preferred antibodies include antibodies
which selectively bind a sarcoma-associated antigen, alone or
as a complex with a MHC molecule. Especially preferred are
monoclonal antibodies. Where liposomes are employed to
deliver the nucleic acids of the invention, proteins which bind
to a surface membrane protein associated with endocytosis
may be incorporated into the liposome formulation for tar-
geting and/or to facilitate uptake. Such proteins include
capsid proteins or fragments thereof tropic for a particular
cell type, antibodies for proteins which undergo internaliza-
tion in cycling, proteins that target intracellular localization
and enhance intracellular half life, and the like. Polymeric
delivery systems also have been used successfully to deliver
nucleic acids into cells, as is known by those skilled in the art.
Such systems even permit oral delivery of nucleic acids.
[0156] According to a further aspect of the invention, com-
positions containing the nucleic acid molecules, proteins, and
binding polypeptides of the invention are provided. The com-
positions contain any of'the foregoing therapeutic agents in an
optional pharmaceutically acceptable carrier. Thus, in a
related aspect, the invention provides a method for forming a
medicament that involves placing a therapeutically effective
amount of the therapeutic agent in the pharmaceutically
acceptable carrier to form one or more doses. The effective-
ness of treatment or prevention methods of the invention can
be determined using standard diagnostic methods described
herein.

[0157] When administered, the therapeutic compositions
ofthe present invention are administered in pharmaceutically
acceptable preparations. Such preparations may routinely
contain pharmaceutically acceptable concentrations of salt,
buffering agents, preservatives, compatible carriers, supple-
mentary immune potentiating agents such as adjuvants and
cytokines, and optionally other therapeutic agents.

[0158] As used herein, the term “pharmaceutically accept-
able” means a non-toxic material that does not interfere with
the effectiveness of the biological activity of the active ingre-
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dients. The term “physiologically acceptable” refers to a non-
toxic material that is compatible with a biological system
such as a cell, cell culture, tissue, or organism. The charac-
teristics of the carrier will depend on the route of administra-
tion. Physiologically and pharmaceutically acceptable carri-
ers include diluents, fillers, salts, buffers, stabilizers,
solubilizers, and other materials which are well known in the
art. The term “carrier” denotes an organic or inorganic ingre-
dient, natural or synthetic, with which the active ingredient is
combined to facilitate the application. The components of the
pharmaceutical compositions also are capable of being co-
mingled with the molecules of the present invention, and with
each other, in a manner such that there is no interaction which
would substantially impair the desired pharmaceutical effi-
cacy.

[0159] The therapeutics of the invention can be adminis-
tered by any conventional route, including injection or by
gradual infusion over time. The administration may, for
example, be oral, intravenous, intratumoral, intraperitoneal,
intramuscular, intracavity, subcutaneous, or transdermal.
When antibodies are used therapeutically, a preferred route of
administration is by pulmonary aerosol. Techniques for pre-
paring aerosol delivery systems containing antibodies are
well known to those of skill in the art. Generally, such systems
should utilize components which will not significantly impair
the biological properties of the antibodies, such as the
paratope binding capacity (see, for example, Sciarra and
Cutie, “Aerosols,” in Remington’s Pharmaceutical Sciences,
18th edition, 1990, pp 1694-1712). Those of skill in the art
can readily determine the various parameters and conditions
for producing antibody aerosols without undue experimenta-
tion. When using antisense preparations of the invention,
slow intravenous administration is preferred.

[0160] The compositions of the invention are administered
in effective amounts. An “effective amount™ is that amount of
a sarcoma-associated polypeptide composition that alone, or
together with further doses, produces the desired response,
e.g. increases an immune response to the sarcoma-associated
polypeptide. In the case of treating a particular disease or
condition characterized by expression of one or more sar-
coma-associated polypeptides, such as cancer, the desired
response is inhibiting the progression of the disease. This may
involve only slowing the progression of the disease tempo-
rarily, although more preferably, it involves halting the pro-
gression of the disease permanently. This can be monitored
by routine methods or can be monitored according to diag-
nostic methods of the invention discussed herein. The desired
response to treatment of the disease or condition also can be
delaying the onset or even preventing the onset of the disease
or condition.

[0161] Such amounts will depend, of course, on the par-
ticular condition being treated, the severity of the condition,
the individual patient parameters including age, physical con-
dition, size and weight, the duration of the treatment, the
nature of concurrent therapy (if any), the specific route of
administration and like factors within the knowledge and
expertise of the health practitioner. These factors are well
known to those of ordinary skill in the art and can be
addressed with no more than routine experimentation. It is
generally preferred that a maximum dose of the individual
components or combinations thereof be used, that is, the
highest safe dose according to sound medical judgment. It
will be understood by those of ordinary skill in the art, how-
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ever, that a patient may insist upon a lower dose or tolerable
dose for medical reasons, psychological reasons or for virtu-
ally any other reasons.

[0162] The pharmaceutical compositions used in the fore-
going methods preferably are sterile and contain an effective
amount of sarcoma-associated polypeptide or nucleic acid
encoding sarcoma-associated polypeptide for producing the
desired response in a unit of weight or volume suitable for
administration to a patient. The response can, for example, be
measured by determining the immune response following
administration of the sarcoma-associated polypeptide com-
position via a reporter system by measuring downstream
effects such as gene expression, or by measuring the physi-
ological effects of the sarcoma-associated polypeptide com-
position, such as regression of a tumor or decrease of disease
symptoms. Other assays will be known to one of ordinary
skill in the art and can be employed for measuring the level of
the response.

[0163] The doses of sarcoma-associated polypeptide com-
positions (e.g., polypeptide, peptide, antibody, cell or nucleic
acid) administered to a subject can be chosen in accordance
with different parameters, in particular in accordance with the
mode of administration used and the state of the subject.
Other factors include the desired period of treatment. In the
event that a response in a subject is insufficient at the initial
doses applied, higher doses (or effectively higher doses by a
different, more localized delivery route) may be employed to
the extent that patient tolerance permits.

[0164] In general, for treatments for eliciting or increasing
an immune response, doses of sarcoma-associated antigen
are formulated and administered in doses between 1 ng and 1
mg, and preferably between 10 ng and 100 pg, according to
any standard procedure in the art. Where nucleic acids encod-
ing sarcoma-associated polypeptides or variants thereof are
employed, doses of between 1 ng and 0.1 mg generally will be
formulated and administered according to standard proce-
dures. Other protocols for the administration of sarcoma-
associated polypeptide compositions will be known to one of
ordinary skill in the art, in which the dose amount, schedule of
injections, sites of injections, mode of administration (e.g.,
intra-tumoral) and the like vary from the foregoing. Admin-
istration of sarcoma-associated polypeptide compositions to
mammals other than humans, e.g. for testing purposes or
veterinary therapeutic purposes, is carried out under substan-
tially the same conditions as described above.

[0165] Where sarcoma-associated polypeptides are used
for vaccination, modes of administration which effectively
deliver the sarcoma-associated polypeptide and adjuvant,
such that an immune response to the polypeptide is increased,
can be used. For administration of a sarcoma-associated
polypeptide in adjuvant, preferred methods include intrader-
mal, intravenous, intramuscular and subcutaneous adminis-
tration. Although these are preferred embodiments, the inven-
tion is not limited by the particular modes of administration
disclosed herein. Standard references in the art (e.g., Rem-
ington’s Pharmaceutical Sciences, 18th edition, 1990) pro-
vide modes of administration and formulations for delivery of
immunogens with adjuvant or in a non-adjuvant carrier.
[0166] The pharmaceutical compositions may contain suit-
able buffering agents, including: acetic acid in a salt; citric
acid in a salt; boric acid in a salt; and phosphoric acid in a salt.
[0167] Thepharmaceutical compositions also may contain,
optionally, suitable preservatives, such as: benzalkonium
chloride; chlorobutanol; parabens and thimerosal.



US 2010/0172910 Al

[0168] The pharmaceutical compositions may conve-
niently be presented in unit dosage form and may be prepared
by any of the methods well-known in the art of pharmacy. All
methods include the step of bringing the active agent into
association with a carrier which constitutes one or more
accessory ingredients. In general, the compositions are pre-
pared by uniformly and intimately bringing the active com-
pound into association with a liquid carrier, a finely divided
solid carrier, or both, and then, if necessary, shaping the
product.

[0169] Compositions suitable for oral administration may
be presented as discrete units, such as capsules, tablets, loz-
enges, each containing a predetermined amount of the active
compound. Other compositions include suspensions in aque-
ous liquids or non-aqueous liquids such as a syrup, elixir oran
emulsion.

[0170] Compositions for parenteral administration include
sterile aqueous or non-aqueous solutions, suspensions, and
emulsions. Examples of non-aqueous solvents are propylene
glycol, polyethylene glycol, vegetable oils such as olive oil,
and injectable organic esters such as ethyl oleate. Aqueous
carriers include water, alcoholic/aqueous solutions, emul-
sions or suspensions, including saline and buffered media.
Parenteral vehicles include sodium chloride solution, Ring-
er’s dextrose, dextrose and sodium chloride, and lactated
Ringer’s or fixed oils. Intravenous vehicles include fluid and
nutrient replenishers, electrolyte replenishers (such as those
based on Ringer’s dextrose), and the like. Preservatives and
other additives may also be present such as, for example,
antimicrobials, anti-oxidants, chelating agents, and inert
gases, and the like.

[0171] The pharmaceutical agents of the invention may be
administered alone, in combination with each other, and/or in
combination with other anti-cancer drug therapies and/or
treatments. These therapies and/or treatments may include,
but are not limited to: surgical intervention, chemotherapy,
radiotherapy, and adjuvant systemic therapies.

[0172] The invention also provides a pharmaceutical kit
comprising one or more containers comprising one or more of
the pharmaceutical compounds or agents of the invention.
Additional materials may be included in any or all kits of the
invention, and such materials may include, but are not limited
to buffers, water, enzymes, tubes, control molecules, etc. The
kit may also include instructions for the use of the one or more
pharmaceutical compounds or agents of the invention for the
treatment of cancer.

[0173] The invention includes kits for assaying the pres-
ence of sarcoma-associated antigens and/or antibodies that
specifically bind to sarcoma-associated polypeptides. An
example of such a kit may include the above-mentioned
polypeptides bound to a substrate, for example a dipstick,
which is dipped into a blood or body fluid sample of a subject.
The surface of the substrate may then be processed using
procedures well known to those of skill in the art, to assess
whether specific binding occurred between the polypeptides
and agents (e.g. antibodies) in the subject’s sample. For
example, procedures may include, but are not limited to,
contact with a secondary antibody, or other method that indi-
cates the presence of specific binding.

[0174] Another example of akit may include an antibody or
antigen-binding fragment thereof, that binds specifically to a
sarcoma-associated antigen. The antibody or antigen-binding
fragment thereof, may be applied to a tissue or cell sample
from a patient with cancer and the sample then processed to
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assess whether specific binding occurs between the antibody
and an antigen or other component of the sample. In addition,
the antibody or antigen-binding fragment thereof, may be
applied to a body fluid sample, such as serum, from a subject,
either suspected of having cancer, diagnosed with cancer, or
believed to be free of cancer. As will be understood by one of
skill in the art, such binding assays may also be performed
with a sample or object contacted with an antibody and/or
sarcoma-associated antigen that is in solution, for example in
a 96-well plate or applied directly to an object surface.
[0175] Another example of a kit of the invention is a kit that
provides components necessary to determine the level of
expression of one or more sarcoma-associated nucleic acid
molecules of the invention. Such components may include
primers useful for amplification of one or more sarcoma-
associated nucleic acid molecules and/or other chemicals for
PCR amplification.

[0176] Another example of akit of the invention is a kit that
provides components necessary to determine the level of
expression of one or more sarcoma-associated nucleic acid
molecules of the invention using a method of hybridization.
[0177] The foregoing kits can include instructions or other
printed material on how to use the various components of the
kits for diagnostic purposes.

[0178] The invention further includes nucleic acid or pro-
tein microarrays (including antibody arrays) for the analysis
of expression of sarcoma-associated antigens or nucleic acids
encoding such antigens. In this aspect of the invention, stan-
dard techniques of microarray technology are utilized to
assess expression of the sarcoma-associated antigens and/or
identify biological constituents that bind such antigens. The
constituents of biological samples include antibodies, lym-
phocytes (particularly T lymphocytes), and the like. Microar-
ray substrates include but are not limited to glass, silica,
aluminosilicates, borosilicates, metal oxides such as alumina
and nickel oxide, various clays, nitrocellulose, or nylon. The
microarray substrates may be coated with a compound to
enhance synthesis of a probe (peptide or nucleic acid) on the
substrate. Coupling agents or groups on the substrate can be
used to covalently link the first nucleotide or amino acid to the
substrate. A variety of coupling agents or groups are known to
those of skill in the art. Peptide or nucleic acid probes thus can
be synthesized directly on the substrate in a predetermined
grid. Alternatively, peptide or nucleic acid probes can be
spotted on the substrate, and in such cases the substrate may
be coated with a compound to enhance binding of the probe to
the substrate. In these embodiments, presynthesized probes
are applied to the substrate in a precise, predetermined vol-
ume and grid pattern, preferably utilizing a computer-con-
trolled robot to apply probe to the substrate in a contact-
printing manner or in a non-contact manner such as ink jet or
piezo-electric delivery. Probes may be covalently linked to
the substrate. Nucleic acid probes preferably are linked using
UV irradiation or heat.

[0179] Protein microarray technology, which is also known
by other names including protein chip technology and solid-
phase protein array technology, is well known to those of
ordinary skill in the art and is based on, but not limited to,
obtaining an array of identified peptides or proteins on a fixed
substrate, binding target molecules or biological constituents
to the peptides, and evaluating such binding. See, e.g., G.
MacBeath and S. L. Schreiber, “Printing Proteins as Microar-
rays for High-Throughput Function Determination,” Science
289(5485):1760-1763, 2000.
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[0180] Targets are peptides or proteins and may be natural
or synthetic. The tissue may be obtained from a subject or
may be grown in culture (e.g. from a cell line).

[0181] Insomeembodiments of the invention, one or more
control peptide or protein molecules are attached to the sub-
strate. Preferably, control peptide or protein molecules allow
determination of factors such as peptide or protein quality and
binding characteristics, reagent quality and effectiveness,
hybridization success, and analysis thresholds and success.
[0182] Nucleic acid arrays, particularly arrays that bind
sarcoma-associated antigens, also can be used for diagnostic
applications, such as for identifying subjects that have a con-
dition characterized by aberrant sarcoma-associated antigen
expression. Nucleic acid microarray technology, which is
also known by other names including: DNA chip technology,
gene chip technology, and solid-phase nucleic acid array
technology, is well known to those of ordinary skill in the art
and is based on, but not limited to, obtaining an array of
identified nucleic acid probes on a fixed substrate, labeling
target molecules with reporter molecules (e.g., radioactive,
chemiluminescent, or fluorescent tags such as fluorescein,
Cye3-dUTP, or Cye5-dUTP), hybridizing target nucleic acids
to the probes, and evaluating target-probe hybridization. A
probe with a nucleic acid sequence that perfectly matches the
target sequence will, in general, result in detection of a stron-
ger reporter-molecule signal than will probes with less perfect
matches. Many components and techniques utilized in
nucleic acid microarray technology are presented in 7he
Chipping Forecast, Nature Genetics, Vol. 21, January 1999,
the entire contents of which is incorporated by reference
herein.

[0183] According to the invention, probes are selected from
the group of nucleic acids including, but not limited to: DNA,
genomic DNA, cDNA, and oligonucleotides; and may be
natural or synthetic. Oligonucleotide probes preferably are 20
to 25-mer oligonucleotides and DNA/cDNA probes prefer-
ably are 500 to 5000 bases in length, although other lengths
may be used. Appropriate probe length may be determined by
one of ordinary skill in the art by following art-known proce-
dures. In one embodiment, preferred probes are sets of one or
more of the sarcoma-associated nucleic acid molecules as
described herein. Probes may be purified to remove contami-
nants using standard methods known to those of ordinary skill
in the art such as gel filtration or precipitation.

[0184] In one embodiment, the microarray substrate may
be coated with a compound to enhance synthesis of the probe
on the substrate. Such compounds include, but are not limited
to, oligoethylene glycols. In another embodiment, coupling
agents or groups on the substrate can be used to covalently
link the first nucleotide or oligonucleotide to the substrate.
These agents or groups may include, for example, amino,
hydroxy, bromo, and carboxy groups. These reactive groups
are preferably attached to the substrate through a hydrocarbyl
radical such as an alkylene or phenylene divalent radical, one
valence position occupied by the chain bonding and the
remaining attached to the reactive groups. These hydrocarbyl
groups may contain up to about ten carbon atoms, preferably
up to about six carbon atoms. Alkylene radicals are usually
preferred containing two to four carbon atoms in the principal
chain. These and additional details of the process are dis-
closed, for example, in U.S. Pat. No. 4,458,066, which is
incorporated by reference in its entirety.

[0185] Inone embodiment, nucleic acid probes are synthe-
sized directly on the substrate in a predetermined grid pattern

Jul. 8,2010

using methods such as light-directed chemical synthesis,
photochemical deprotection, or delivery of nucleotide precur-
sors to the substrate and subsequent probe production.
[0186] Targets for microarrays are nucleic acids selected
from the group, including but not limited to: DNA, genomic
DNA, ¢cDNA, RNA, mRNA and may be natural or synthetic.
In all embodiments, nucleic acid target molecules from
human tissue are preferred. The tissue may be obtained from
a subject or may be grown in culture (e.g. from a cell line).
[0187] In embodiments of the invention one or more con-
trol nucleic acid molecules are attached to the substrate. Pref-
erably, control nucleic acid molecules allow determination of
factors such as nucleic acid quality and binding characteris-
tics, reagent quality and effectiveness, hybridization success,
and analysis thresholds and success. Control nucleic acids
may include but are not limited to expression products of
genes such as housekeeping genes or fragments thereof.

Examples

Materials and Methods

Cell Lines, Tissues, Sera and RNA

[0188] SW1045, SW982, and Fuji synovial sarcoma cell
lines were obtained from the cell repository of the Ludwig
Institute for Cancer Research (LICR), New York Branch at
the Memorial Sloan-Kettering Cancer Center. Tumor tissues
and sera were obtained from Memorial Sloan-Kettering Can-
cer Center, Weill Medical College of Cornell University and
Aichi Cancer Center Research Center, Nagoya Japan. Normal
tissue RNA preparations were purchased from Clontech labo-
ratories Incorporated (Palo Alto, Calif.) and Ambion Incor-
porated (Austin, Tex.). Total RNA from tumor tissues was
prepared by the guanidinium thiocyanate method.

SEREX Analysis of cDNA Expression Libraries

[0189] Poly(A)+ RNA from two sarcoma cell lines,
SW1045 and SW982, was prepared using the Fast Track
mRNA Purification Kit (Invitrogen, Life Technologies,
Carlsbad, Calif.). Poly(A)+ RNA from normal testis was
purchased from CLONTECH. Separate cDNA libraries were
constructed for each of these in the ZAP Express vector
(Stratagene, La Jolla, Calif.) according to the manufacturer’s
instructions using 5 g polyA+ mRNA. Libraries containing
1-2x10° primary recombinants were obtained and were not
amplified before immunoscreening.

[0190] To remove serum antibodies reactive with vector-
related antigens, sera was absorbed against E. coli/bacte-
riophage lysates prepared in the following manner. Wild-type
lambda ZAP Express bacteriophage at a concentration of
5,000 pfu (plaque-forming units) per 15 cm plate were ampli-
fiedin E. coli XI.1 Blue MRF' overnight in 100 mI NZY/0.7%
agarose. 10 ml of binding buffer (0.1M NaHCO3, pH 8.3) was
then added to the plates, and the plates were gently agitated at
4° C. for 15 hours. The resultant supernatants were collected
and residual E. coli were lysed by sonication. The lysates
were then coupled to CNBr-Sepharose 4B (Amersham Phar-
macia Biotech, Piscataway, N.J.) according to the manufac-
turer’s instructions. Patient sera (1:10 dilution) were absorbed
by batch absorption with an equal volume of Sepharose 4B
coupled E. coli/phage lysates at 4° C. for 6 hours. This pro-
cedure was repeated a total of three times and was followed by
a 15 hour incubation with nitrocellulose filters precoated with
proteins derived from E. coli and E. coli/phage lysates.
Library screenings were performed as previously described
(Scanlan, M. J., et al. Characterization of human colon cancer
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antigens recognized by autologous antibodies. /nt. J. Cancer
1998; 76: 652-8. Scanlan, M. J., et al. Antigens recognized by
autologous antibody in patients with renal-cell carcinoma.
Int. J. Cancer 1999; 83: 456-64.) A total of five independent
SEREX immunoscreenings of the c¢cDNA libraries were
undertaken. Sera from 2 sarcoma patients were used indepen-
dently, at a dilution of 1:200, to immunoscreen the cDNA
libraries. A total of 2.5-5.0x10° or 1.75x10° recombinants
were screened per serum/cDNA library combination. Serum
reactive phage clones were converted to plasmid forms and
subjected to DNA sequencing (Cornell University DNA Ser-
vices, Ithaca, N.Y.).

Determination of Serum Antibody Reactivity

[0191] Twoassays wereused to determine serological reac-
tivity, an ELISA-based method and a bacteriophage expres-
sion method. With regard to CT antigens, serum antibody
reactivity was determined by ELISA as previously described
(Stockert E, et al. 1998. A survey of the humoral immune
response of cancer patients to a panel of human tumor anti-
gens. J Exp Med 187:1349-54.) Briefly, recombinant proteins
(NY-ESO-1, SSX-2, MAGE-A1, MAGE-A3, MAGE-A4,
MAGE-A10, CT7 and CT10) were produced in E. coli by
transfection with pQE30 expression vectors (Qiagen, Chat-
sworth, Calif.) according to the manufacturer’s protocol. 10
ng of recombinant protein (1 pg/ml) was absorbed to TC
microwell plates (Nalge Nunc International Corp., Naper-
ville, I11.) for 15 hours at 4° C. After washing with PBS, plates
were then blocked with 2% BSA and incubated with diluted
(1:100-1:25,000) patient sera for 2 hours at room tempera-
ture. Following a PBS wash step, 10 ul of a 1:5000 dilution of
alkaline phosphatase-conjugated goat anti-human IgG sec-
ondary antibody (Southern Biotechnology, Birmingham,
Ala.) was added to each well and incubated for 1 hour at room
temperature. Following a PBS wash step, plates were incu-
bated with 10 ul/well Attophose substrate (JBL Scientific,
San Louis Obispo, Calif.) for 25 min, and the fluorescence
was then read by a Cyto-Fluor 2350 (Millipore, Bedford,
Mass.).

[0192] In the case of SEREX-defined sarcoma antigens, a
previously described serum antibody detection array (SADA
or spot immunoassay (Scanlan M J, et al. Humoral immunity
to human breast cancer: antigen definition and quantitative
analysis of mRNA expression. Cancer Immunity 1:4 [epub];
Scanlan M J. et al. 2002. Cancer-Related Serological Recog-
nition of Human Colon Cancer: Identification of Potential
Diagnostic and Immunotherapeutic Targets. Cancer Res.
2002 Jul. 15; 16 (14): 4041-7.) was used to determine sero-
logical reactivity.

[0193] Preabsorbed serum samples from 39 sarcoma
patients and 33 healthy blood donors were evaluated for the
presence of IgG antibody reactive to a panel of SEREX-
defined sarcoma antigens, identified herein, in the following
manner. Precut nitrocellulose membranes (80x120 mm) were
precoated with a layer (approximately 0.2 mm) of growth
media (NZY/0.7% Agarose/2.5 mM isopropyl-f3-D-thioga-
lactopyranoside) and placed on a reservoir layer of NZY/0.
7% Agarose in a 86x128 mm Omni Tray (Nalge Nunc).
5.0x10° pfu per ul of bacteriophage encoding individual
SEREX-defined tumor antigens were mixed with an equal
volume of exponentially growing E. coli XL-1 Blue MRF’
and spotted (0.7 pl aliquots) on the precoated nitrocellulose
membranes using a 96 pin replicator (Nalge Nunc). Mem-
branes were incubated for 15 hours at 37° C. and then pro-
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cessed as per the standard SEREX protocol (Scanlan, et al.,
Int. J. Cancer 1998; 76: 652-8; Scanlan, et al., Int. J. Cancer
1999; 83: 456-64). Briefly, plates were blocked in 0.5% non-
fat dried milk; incubated in 10 ml of a 1:200 dilution of sera
at room temperature for 15 hours; and then incubated in a
1:3000 dilution of alkaline phosphatase conjugated, Fc frag-
ment specific, goat anti-human IgG (Jackson Immunore-
search laboratories Inc., West Grove Pa.). Serum IgG reactiv-
ity was detected with the alkaline phosphatase substrate,
4-nitro blue tetrazolium chloride/5-bromo-4-chloro-3-in-
dolyl-phosphate.

Reverse Transcriptase-PCR (RT-PCR) Analysis

[0194] The cDNA preparations used as templates in the
RT-PCR reactions were prepared using the Superscript first
strand synthesis kit (Invitrogen Life Technologies, Carlsbad,
Calif.) according to the manufacturer’s instructions using 2.5
ng of total RNA. For evaluation of CT antigens expression in
sarcoma cell lines, PCR primers specific for NY-ESO-1,
LAGE-1, MAGE-1, MAGE-3, MAGE-4, MAGE-10, SCP-1,
BAGE, CT7, SSX-1, SSX-2, and SSX-4 were synthesized
commercially (Invitrogen Life Technologies) using pub-
lished primer sequences (van der Bruggen P, et al. 1991. A
gene encoding an antigen recognized by cytolytic T lympho-
cytes on a human melanoma. Science 254:1643-47, Gaugler,
B., et al. Human gene MAGE-3 codes for an antigen recog-
nized on a melanoma by autologous cytolytic T lymphocytes.
J. Exp. Med. 1994;179: 921-30, Chen, Y.-T, et al. A testicular
antigen aberrantly expressed in human cancers detected by
autologous antibody screening. Proc. Natl. Acad. Sci. USA.
1997; 94: 1914-18; Boel, P, et al., and van der Bruggen, P.
BAGE: a new gene encoding an antigen recognized on human
melanomas by cytolytic T lymphocytes. Immunity 1995; 2:
167-75. (PMID: 7895173); Sahin U, et al. 1998. Expression
of multiple cancer/testis antigens in breast cancer and mela-
noma: basis for polyvalent CT vaccine strategies. Int J Cancer
78:387-89, Lethe B, et al. 1998. LAGE-1, a new gene with
tumor specificity. Int. J. Cancer 76:903-8, Tiireci O, et al.
1998. Expression of SSX genes in human tumors. Int J Cancer
77:19-23, Gure A O, et al. 1997. SSX: a multigene family
with several members transcribed in normal testis and human
cancer. Int J Cancer 72:965-971). PCR primers specific for
SEREX-defined antigens were also synthesized commer-
cially (Invitrogen Life Technologies) and their sequences are
as follows: NY-SAR-12 forward, TggCgCAgAAAg-
gAAAAggAAAAT (SEQ ID NO: 91); NY-SAR-12 reverse,
AgAgoTAeCTgeCAggATgTTAg (SEQ ID NO: 92);
NY-SAR-35 forward, CTTggTgCgATCAgCCTTAT (SEQ
ID NO: 93); NY-SAR-35 reverse, TTgATgCATgAAAACA-
gAACTC (SEQ ID NO: 94); NY-SAR-41forward, AgAAT-
TggCAgAggCTCgTCATCA (SEQ ID NO: 95); NY-SAR-41
reverse, TTCCAATTTTgCCTTCTCTAACTg (SEQ ID NO:
96); NY-SAR-73 forward, CCCggAgCACgTCgAggTCTAC
(SEQ ID NO: 135); NY-SAR-73 reverse, ggTgAgggoC-
CCAggAAgC (SEQ ID NO: 136); NY-SAR-78 forward,
CACAATgTATCCTgTTgAAAg (SEQ ID NO: 137); NY-
SAR-78 reverse, gAgATgATACATTCTTCCAg (SEQ ID
NO: 138); NY-SAR-92 forward, CTTCCgCCAACTCCTC-
CTACC (SEQ ID NO: 139); NY-SAR-92 reverse, gATgC-
CCgTgTCTTgTCCTT (SEQ ID NO: 140); NY-SAR-96 for-
ward, CACTAggCTgCTgAggAAgAT (SEQ ID NO: 141);
NY-SAR-96 reverse, gTTTTggTgggCAgCATTgAg (SEQ
IDNO: 142); NY-SAR-97 forward, ggACCACCCCAAATA-
gAA (SEQ ID NO: 143); NY-SAR-97 reverse, CCAC-
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CAgCTCAggAAgA (SEQ ID NO: 144); NY-SAR-110 for-
ward, TCTgATggAgCgeTegggATgC (SEQ ID NO: 145);
NY-SAR-110 reverse, gTgTgCCTCggCTTCTTTCTTC
(SEQ ID NO: 146).

[0195] RT-PCR was performed in the following manner.
Twenty-five pl PCR reaction mixtures, consisting of 2 pl
c¢DNA, 0.2 mM dNTP, 1.5 mM MgCl,, 0.25 uM gene specific
forward and reverse primers, and 2.5 U Platinum Taq DNA
polymerase (Invitrogen Life Technologies), were heated to
94° C. for 2 min., followed by 35 thermal cycles of 94° C. for
30 seconds, 55° C. for 30 seconds and 72° C. for 1 min., and
a final cycle of 94° C. for 30 seconds, 55° C. for 30 seconds
and 72° C. for 5 min. Thermal cycling was performed using a
GeneAmp PCR System 9700 (Applied Biosystems, Foster
City, Calif.). Resultant PCR products were analyzed in 2%
Agarose/Tris-Acetate-EDTA gels.

Real-Time Quantitative Reverse Transcription (RT)-PCR

[0196] The concentration of NY-SAR-35 mRNA tran-
scripts in normal tissues was measured by real-time RT-PCR
using cDNA preparations derived from lung cancer speci-
mens and 16 different normal tissues that had been normal-
ized for 6 housekeeping genes (Clontech). Gene-specific Taq-
Man probes and PCR primers were designed using Primer
Express software (PE Biosystems, Foster City, Calif.). PCR
reactions were prepared using 2.5 pl of ¢cDNA diluted in
TagMan PCR Master Mix (PE Biosystems) supplemented
with 200 nM 6-carboxy-fluorescein labeled gene-specific
TagMan probe, and a predetermined, optimum concentration
of gene specific forward and reverse primers (300-900 nM).
Triplicate PCR reactions were prepared for each cDNA
sample. PCR consisted 0f 40 cycles 0of 95° C. denaturation (15
seconds) and 60° C. annealing/extension (60 seconds). Ther-
mal cycling and fluorescent monitoring were performed
using an ABI 7700 sequence analyzer (PE Biosystems). The
point at which the PCR product is first detected above a fixed
threshold, termed cycle threshold (Ct), was determined for
each sample. The abundance of gene-specific transcripts in
normal tissues was determined by comparison with a stan-
dard curve generated from the Ct values of known concentra-
tions of plasmid DNA template encoding NY-SAR-35.
[0197] TagMan primers were as follow: NY-SAR-35 for-
ward, TggTegCgATCAgCCTTATCC (SEQ IDNO: 147); NY-
SAR-35 reverse, CggITCgCTCCTCCAgAA (SEQ ID NO:
148). TagMan probe: NY-SAR-35, TgTCTgCCCATTTAT-
TgCCgCTCTCT (SEQ ID NO: 149).

Northern Blot Analysis.

[0198] A Northern blot containing poly A+ RNA (2
ng/lane) from various normal tissues was obtained commer-
cially (Clontech). An NY-SAR-35 cDNA probe (bp 263-
1029) was labeled using the Bright Star Psoralen-Biotin Kit
(Ambion Inc., Austin, Tex.) and hybridized to the membrane
for 15 hours at 68° C. After washing, the hybridization signal
was developed using the Bright Star Bio-Detect Kit, accord-
ing to the manufacturer’s instructions (Ambion).

Southern Blot Analysis

[0199] Genomic DNA was extracted from normal human
testis, and samples (10 pg) were independently digested with
EcoRI, HindIll, and BamHI at 37° C. overnight. The DNA
was then separated on 0.7% agarose gel and blotted onto a
nylon transfer membrane. An NY-SAR-35 ¢cDNA probe (bp
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252-1029) was radiolabeled with **P-dCTP using a random-
primer DNA labeling kit (Roche Molecular Biochemicals,
Indianapolis, Ind.). The blot was hybridized to a **P labeled
probeat 68° C. After 15 hours of hybridization, the membrane
was washed under high stringency conditions (0.1xSSC,
0.5% SDS at 60° C.) and exposed for autoradiography.

Example 1

Results from the First Round of Immunoscreenings
by SEREX Analysis

Identification of Human Sarcoma Antigens by SEREX
Analysis

[0200] Preliminary studies were carried out to determine
optimum sources of target antigens and immunoreactive
patient sera. Three sarcoma cell lines were typed for expres-
sion of NY-ESO-1, LAGE-1, MAGE-1, MAGE-3, MAGE-4,
MAGE-10, BAGE, SCP-1, CT7, SSX-1, SSX-2, and SSX-4
transcripts by RT-PCR. As shown in Table 2, all 3 sarcoma
cell lines expressed at least one of the transcripts in this panel.
Specifically, the SW982 and SW1045 synovial sarcoma cell
lines expressed 8 and 10 ofthe 12 CT antigen transcripts in the
panel, respectively, while Fuji synovial sarcoma cells
expressed %12 CT antigen transcripts.

TABLE 2

Cancer/Testis antigen expression in sarcoma cell lines

Cell Line
CT Antigen SWO982 (synovial) SW1045 (synovial) Fuji
NY-ESO-1 + + +
LAGE-1 Neg + +
MAGE-A1 + + Neg
MAGE-A3 + + Neg
MAGE-A4 + +
MAGE-A10 + + Neg
BAGE + + Neg
SCP-1 Neg Neg Neg
CT7 + + Neg
SSX1 Neg + Neg
SSX2 Neg Neg
SSX4 + + Neg
Totals 8/12 10/12 4/12
[0201] Inorder to identify a subset of sarcoma patients that

are actively mounting an immune response against tumor
antigens, sera from 54 sarcoma patients (various histologies)
were tested by ELISA (Stockert E, et al. 1998. A survey of the
humoral immune response of cancer patients to a panel of
human tumor antigens. J Exp Med 187:1349-54) for the pres-
ence of antibodies against a panel of 8 CT antigens consisting
of: NY-ESO-1, SSX-2, MAGE-A1, MAGE-A3, MAGE-A4,
MAGE-A10, CT7 and CT10. Only %54 sarcoma patients, a
malignant fibrous histocytoma (MFH) and fibrosarcoma
patient (FS), had detectable serum antibodies against a CT
antigen, while the remaining 52 patients lacked detectable
anti-CT antigen antibodies. Both seropositive patients had
antibodies to NY-ESO-1 but lacked antibodies to the other 7
CT antigens tested. Fibrosarcoma tissue from the NY-ESO-1
seropositive patient, FS, was available for CT antigen typing
by RT-PCR and was found to express /12 different CT anti-
gen transcripts (NY-ESO-1, LAGE-1, MAGE-A1, -A3, -A4,
-A10, BAGE, CT7, SSX1, -2 and -4). Tissue from the NY-
ESO-1 seropositive patient, MFH, was not available for CT
antigen typing by RT-PCR.
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[0202] Although it was determined that CT antigen expres-
sion is frequent in sarcoma tissue, serum antibody responses
were not as frequent. This lack of immunogenicity in sarcoma
may be an indication of immune escape by sarcoma cells,
whereby the immune system fails to recognize CT antigens
and eliminate tumor cells expressing these antigens, resulting
in the expansion of a homogenous population CT antigen
expressing sarcoma cells. Relevant escape mechanisms
include defective antigen presentation (Garrido F, Algarra 1.
MHC antigens and tumor escape from immune surveillance.
Adv Cancer Res 2001;83:117-58) and/or production of
immuno-inhibitory cytokines, such as TGF-f and IL-10
(Conrad C T, et al. Differential expression of transforming
growth factor beta 1 and interleukin 10 in progressing and
regressing areas of primary melanoma. J Exp Clin Cancer Res
1999 June;18(2):225-32). It is also possible that homoge-
neous NY-ESO-1 and MAGE expression in synovial sarcoma
(Jungbluth A A, et al. 2001. Monophasic and biphasic syn-
ovial sarcomas abundantly express cancer/testis antigen N'Y-
ESO-1 but not MAGE-A1 or CT7. Int J Cancer 94:252-6;
Antonescu C R, et al. MAGE antigen expression in monopha-
sic and biphasic synovial sarcoma. Hum Pathol 2002 Febru-
ary;33(2):225-9), as opposed to heterogeneous CT antigen
expression observed in many other tumor types (Jungbluth A
A, et al. 2001. Immunohistochemical analysis of NY-ESO-1
antigen expression in normal and malignant human tissues.
Int J Cancer 92:856-60; Jungbluth A A, et al. 2000. Expres-
sion of MAGE-antigens in normal tissues and cancer. Int J
Cancer 85:460-5), may also be a contributing factor to

Jul. 8,2010

the SW982 and SW1045 cDNA libraries, as well as 13 anti-
gens derived solely from the SW982 ¢cDNA library, and 7
antigens derived solely from the SW1045 cDNA library.
[0204] Immunoscreening with sera from an NY-ESO-1
serum antibody positive fibrosarcoma patient defined 46 anti-
gens, including 2 overlapping antigens derived from both the
SWO982 and SW1045 cDNA libraries, as well as 25 antigens
derived solely from the SW982 cDNA library, and 19 anti-
gens derived solely from the SW1045 cDNA library. There
was little overlap between the antigens recognized by serum
antibodies from the MFH and FS patients. Only three anti-
gens, NY-SAR-1/TMF1, NY-SAR-4/FH and NY-SAR-17/
LAGE-1 were identified with both the MFH and FS sera.
Because serological reactivity to NY-ESO-1 was the criteria
used in selecting sera for cDNA library screening, mutual
immunoreactivity to the highly homologous (84% amino acid
identity) NY-SAR-17/LAGE-1 antigen was expected, and,
although not intending to be bound by a particular theory, is
likely to be due to shared epitopes. The 72 antigens (Tables
4-6) represent 58 known proteins and 14 uncharacterized
gene products.

TABLE 3

Immunoscreening of synovial sarcoma ¢cDNA expression
libraries with allogeneic sarcoma patient sera

. Synovial Number of Total
1Immune escape. . sarcoma cDNA  Number of  different number of
[0203] These 2 patients were chosen as the serum sources expression recombinants antigens  distinet
for SEREX immunoscreening of ¢cDNA libraries prepared Sarcoma Serum  library screened  identified  antigens
from the SW982 and SW1045 synovial sarcoma cell lines. A
total of 4 SEREX immunoscreenings were performed, lead- Malignant Swos2 5x10° 21 28
. . . . g . Fibrous SW1045 5x 10 15
ing to the identification of 72 distinct sarcoma antigens, des- Histocytoma
ignated NY-SAR-1 through NY-SAR-72. As shown in Table Fibrosarcoma SWOR2 25%10° 27 46
3, immunoscreening with sera from an NY-ESO-1 serum SW1045 25x10° 21
antibody positive MFH patient led to the identification of 28
antigens, including 8 overlapping antigens derived from both

TABLE 4

SEREX-defined sarcoma antigens: antigens reactive with sera from multiple cancer patients

Reactivity SEREX Database
Identity with ID Number? of
NY-SAR- (Unigene Sarcoma Equivalent Isolate
Antigen cluster) Sera  Source of Reactive Sera!  (Tumor Source!)
2 STAU (Hs.6113) 2/39  MFH (#3), OS (#2) 614 (PRC), 1273 (BC)
4 FH (Hs.75653) 5/39  MFH (#3), OS (#4, #7), No Match
ES (#1), FS (#2)

12 NESGI (Hs.158450) 2/39  MFH (#3), LS (#4) No Match
13 ACTNI (Hs.119000) 1/39  MFH (#3) 855 (BC)
15 RBMS6 (Hs.173993) 1/39  MFH (#3) 76 (LC)
16 FLJ12785 (Hs.192742) 1/39  MFH (#3) 756 (TALL)
17 LAGE-1a (Hs.87225) 2/39  MFH (#3), FS (#2) 1160 (BC)
18 SSSCA1 (Hs.25723) 1/39  MFH (#3) 1799 (CC)
28 MGC: 9727 (Hs.11065) 1/39  MFH #3) 71 (BC)
30  SNK (Hs.3838) 2/39  FS (#2), RS (#1) No Match
4 LGALSI (Hs.227751) 139 FS(#2) 704 (RC)
47 MIF (Hs.73798) 1/39  FS (#2) 989 (MEL)
50 PYCRI1 (Hs.79217) 3/39  FS (#2), MFH (#2, #4) No Match
71 None (Hs.314941) 1/39  FS(#2) 1938 (GL)
72 HSPE1 (Hs.1197) 1/39  FS (#2) 882 (HC), 1202 (MEL)

Antigens did not react with sera from normal blood donors (0/33).

L Abbreviations: BC, breast cancer; CC, colon cancer; ES, Ewing sarcoma; FS, fibrosarcoma; GC, gastric cancer; GL, glioma;
HC, hepatocellular carcinoma; LC, lung cancer; LS, leimyosarcoma; MEL, melanoma; MFH, malignant fibrous histocytoma;
OC, ovarian cancer; OS, osteosarcoma; PRC, prostate cancer; RC, renal cancer; RS, rhabdomyosarcoma; TALL, T-cell acute
lymphocytic leukemia.

2SEREX database ID numbers from the LICR’s SEREX database (licr.org/SEREX.html).
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TABLE 5

28
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SEREX-defined sarcoma antigens: antigens reactive with
sera from both normad donors and sagoma atients

SEREX Database

Reactivity Reactivity

ID Number! of with with
NY-SAR- Identity Equivalent Isolate Normal Sarcoma
Antigen (Unigene cluster) (Tumor Source?) Sera Sera
1 TMF1 (Hs.267632) 246 (G), 1241 (BC) 2/33 3/39
3 KIAA1536 (Hs.156667) 89 (BR) 2/33 3/39
6 RHAMM (Hs.72550) 1513 (OC) 1/33 3/39
7 PINCH (Hs.112378) 344 (CC), 550 (GC), 16/21 14/39
1152 (RC), 1281 (BR)
10 KIAA0603 (Hs.173802) No Match 11/33 4/39
11 U2AF1RS2 (Hs.171909) 430 (RC), 786 (HD), 6/33 17/39
1236 (BC), 1334 (GC)
14 SC65 (Hs.207251) No Match 8/33 4/39
19 HEF1 (Hs.80261) 421 (RC) 3/33 7/39
22 NELIN (Hs.216381) No Match 4/33 19/39
29 FLJ13441 (Hs.232146) 974 (PC) 6/33 3/39
31 HUMAUANTIG (Hs.75528) 1017 (BC), 1331 (GC), 2/33 6/39
1475 (OC)
32 PDAPI1 (Hs.278426) No Match 4/33 8/39
33 SURF6 (Hs.274430) No Match 2/33 2/39
41 None (Hs.166670) No Match 1/33 1/39
45 STIP1 (Hs.75612) 430 (RC) 4/33 2/39
53 FXYD5 (Hs.333418) No Match 1/33 1/39
54 LMODI1 (Hs.79386) No Match 7/33 13/39
55 RBM10 (Hs.154583) No Match 1/33 1/39
58 LIPS (Hs.348012) No Match 1/33 3/39
61 ZNF282 (Hs.58167) No Match 1/33 2/39
64 USP16 (Hs.99819) No Match 2/33 2/39
65 FDFT1 (Hs.48876) No Match 2/33 1/39
66 ROCKI1 (Hs.109450) 444 (RC) 1/33 1/39
68 P38IP (Hs.333500) No Match 1/33 3/39

The LICR’s SEREX database ID numbers from licr.org/SEREX html.

2Abbreviations: BC, breastcancer; CC, colon cancer; HD, Hodgkins disease; GC, gastric cancer; OC, ovarian cancer;
PC, pancreatic cancer; RC, renal cancer.

TABLE 6

TABLE 6-continued

SEREX-defined sarcoma antigens: antigens reactive

with sera from a single sarcoma patient

NY-SAR-Antigen

Gene Identity
(Unigene Cluster)

TBC1D1(Hs.278586)
BIRC?2 (Hs.289107)
ATP5B (Hs.25)
TCEB3 (Hs.155202)
GTF3C3 (Hs.90847)
C200rf81 (Hs.29341)
None (not clustered)
PDEA4DIP (Hs.265848)

PIASX-BETA (Hs.111323)

FLJ10330(Hs.342307)
SEC23B (Hs.173497)
None (Hs.128580)
SSX1(Hs.194759)
MP1 (Hs.260116)
HMG20B (Hs.32317)
PSMD4 (Hs.148495)
INPP1 (Hs.32309)
BTG3 (Hs.77311)
SSX4 (Hs.278632)
ARNTL2 (Hs.222024)
MGC20533 (Hs.69280)
EMKI (Hs.157199)
EDF1 (Hs.174050)
Actin (Hs.288061)
MLF1Hs.85195)
GCNS5L2 (Hs.101067)

SEREX-defined sarcoma antigens: antigens reactive
with sera from a single sarcoma patient

Gene Identity

NY-SAR-Antigen (Unigene Cluster)

59 UPF3B (Hs.103832)

60 EGLNI (Hs.6523)

62 ADO034(Hs.281397)

63 USP19(Hs.301373)

67 LUCT7L (Hs.16803)

69 ARL1 (Hs.242894)

70 RPL10A (Hs.334895)

lAntigens reacted with sera from single sarcoma patient (1/39), but not with sera from
normal individuals (0/33). The antigens listed had no matches with existing entries in the
SEREX database (licr.org/SEREX.html).

[0205] The nucleotide sequences of all uncharacterized
gene products (NY-SAR-3, -10, -16, -22, -23, -24, -27, -28,
-29, -35, -41, -48, -62, -71) have been deposited in the Gen-
Bank database (SEQ ID NOs: 1-14, respectively). The cDNA
sequences encoding the 72 sarcoma antigens were also com-
pared to sequences deposited in the SEREX database acces-
sible through a website of the Ludwig Institute for Cancer
Research (licr.org/SEREX html). Examination of this data-
base revealed that 21 of the 72 sarcoma antigens defined in
this study (29%) were also identified through SEREX analy-
sis of other tumor types (Tables 4 and 5).
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Reactivity Patterns of Sera from Normal Individuals and Can-
cer Patients with SEREX-Defined Sarcoma Antigens

[0206] To determine whether immune recognition of the
isolated antigens was cancer-related, allogeneic sera samples
obtained from 33 normal blood donors and 39 sarcoma
patients (various histologies) were tested for reactivity
against the 72 sarcoma antigens defined in the current study
using serum antibody detection arrays (SADA). Twenty-four
of'the 72 antigens (33%) had a serological profile that was not
restricted to cancer patients, as evidenced by their reactivity
with normal sera. These antigens have been listed in Table 5.

[0207] Sera from two normal individuals and three sarcoma
patients reacted with NY-SAR-1/TMF1, suggesting the reac-
tivity was unrelated to cancers. With one notable exception
(NY-SAR-22/NELIN), the frequency of antibody responses
to 23 of the 24 antigens associated with normal sera reactivity
was similar in normal blood donors and cancer patients. In the
case of NY-SAR-22/NELIN (UniGene cluster Hs.216381),
the frequency of antibody responses was considerably higher
in cancer patients, in which %3¢ (49%) of sarcoma patients
and %43 (12%) of normal individuals had a detectable anti-
body response. The remaining 48 antigens had a cancer-
related serological profile, reacting only with sera from can-
cer patients.

[0208] The 48 antigens having a cancer-related serological
profile could be subdivided into 4 categories; a) antigens
identified by serum from only a single sarcoma patient; b)
antigens that reacted with sera from a single sarcoma patient
and, as determined by an analysis of the SEREX database,
with sera from patients having other forms of cancer; c)
antigens that reacted exclusively with sera from 2 or more
sarcoma patients; and d) antigens that reacted with sera from
2 or more sarcoma patients and with sera from patients having
other forms of cancer. Of the 48 antigens having a cancer-
related serological profile, 33 antigens reacted with sera from
a single sarcoma patient (Table 6).

[0209] As shown in Table 4, the remaining 15 antigens
reacted with sera from 2 or more cancer patients, but not with
sera from normal individuals. Nine antigens reacted with sera
from a single sarcoma patient, and with sera from patients
with other tumor types (NY-SAR-13, -15, -16, -18, -28, -44,
-47, -71, -72). Four antigens reacted exclusively with sera
from 2 or more sarcoma patients (NY-SAR, -4, -12, -30, -50).
The remaining two antigens, NY-SAR-2/STAU and the CT
antigen, NY-SAR-17/LAGE-1A, reacted with sera from 2 or
more sarcoma patients and with sera from patients with other
types of cancer. A cancer-related serological response to
NY-SAR-4/FH occurred most frequently. In this case, serum
samples from %30 (13%) sarcoma patients were reactive with
NY-SAR-4/FH, including %10 sera samples from osteosar-
coma patients, ' sera samples from malignant fibrous histio-
cytoma patients, Y2 patients sera samples from fibrosarcoma
patients, and %7 sera samples from Ewing sarcoma patients.
No serological responses to NY-SAR-4/FH were detected in
normal blood donors.

[0210] This serological response to NY-SAR-4/FH is of
interest as germ-line mutations in the FH gene have been
associated with a predisposition to uterine and cutaneous
leiomyomata and also renal cell carcinoma (Tomlinson I P, et
al. Germline mutations in FH predispose to dominantly inher-
ited uterine fibroids, skin leiomyomata and papillary renal
cell cancer. Nat Genet 2002 April;30(4):406-10) and is a
target of somatic mutation in sarcoma (Kiuru, M., et al.
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(2002) Cancer Res. 62, 4554-4557) suggesting that the
immune response is directed against mutated epitopes.

Expression Patterns of mRNA Encoding Serologically
Defined Sarcoma Antigens in Normal and Malignant Tissues

[0211] A preliminary in silico mRNA expression profile of
all gene products identified in this study was carried out based
on the tissue distribution of expressed sequence tags (ESTs)
in the human EST database. Products with no EST matches,
or those having EST matches limited to tumor tissue, fetal
tissue, and/or less than 3 normal adult tissues were further
examined by RT-PCR. Gene products with restricted EST
profiles include the three well-characterized cancer-testis
antigens, LAGE-1/NY-SAR-17, NY-SAR-36/SSX1, and
NY-SAR-43/SSX4, which are expressed exclusively in nor-
mal testis and a range of different tumor types (Lethe B, et al.
1998. LAGE-1, a new gene with tumor specificity. Int. J.
Cancer 76:903-8; Tiireci O, et al. 1998. Expression of SSX
genes in human tumors. Int. J. Cancer 77:19-23; Gure A O, et
al. 1997. SSX: a multigene family with several members
transcribed in normal testis and human cancer. Int. J. Cancer
72:965-971), and 3 putative tissue restricted antigens, includ-
ing a known gene product, nasopharyngeal specific protein
1(NESG1)/NY-SAR-12 (Li Z,Yao K, Cao'Y. Molecular clon-
ing of a novel tissue-specific gene from human nasopharyn-
geal epithelium. Gene 1999 Sep. 3;237(1):235-40), and 2
uncharacterized gene products, NY-SAR-35 (UniGene clus-
ter Hs.128580) and NY-SAR-41 (UniGene cluster
Hs.166670). With the exception of serum reactivity to NY-
SAR-41 occurring in Y43 normal blood donors, these differ-
entially expressed antigens showed a cancer-related serologi-
cal profile.

[0212] Asshown in FIG. 1A, mRNA expression patterns of
NY-SAR-12, -35, and -41 were examined in 17 different
human tissues by RT-PCR. NESG1/NY-SAR-12 mRNA was
detected in normal placenta, testis, colon, lung, and ovary (%12
other normal tissues). NY-SAR-35 mRNA was detected only
in normal testis (%s other normal tissues), while a lower
molecular weight transcript was detected in normal ovary.
NY-SAR-41 was detected in normal testis, fetal brain, colon,
lung, and bladder (%12 other normal tissues). As shown in FIG.
1B, the testis restricted expression pattern of NY-SAR-35 was
confirmed by real time quantitative RT-PCR at 40 amplifica-
tion cycles. In these studies, NY-SAR-35 was expressed in
normal testis at a level corresponding to 83.2 ag, which was
more than 1000 times the level detected in the remaining 15
normal tissues.

[0213] The expression of NY-SAR-35 mRNA was also
examined in 26 sarcoma specimens of various histologies,
and was detected in fibrosarcoma and rhabdomyosarcoma
specimens (¥2s), as well as the SW1045 synovial sarcoma cell
line (Table 7 and FIG. 1C). With regard to other tumor types,
transcripts encoding NY-SAR-35 were detected in Y16 (6%)
melanoma specimens, %29 (21%) lung cancer specimens, and
313 (23%) breast cancer specimens. NY-SAR-35 mRNA was
not detected in small number of colon cancer specimens (%)
or in small numbers of renal cancer specimens (%%). Thus, on
the basis of its immunogenicity in cancer patients, and its
restricted mRNA expression profile, NY-SAR-35 can be con-
sidered a novel CT antigen.
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TABLE 7

Expression of NY-SAR-35 in sarcoma, sarcoma
cell lines and other malignant tissues

Expression
Histology Frequency
Sarcomas
Synovial sarcoma 0/8
Leimyosarcoma 0/4
Malignant Fibrous Histocytoma 0/4
Ewing Sarcoma 0/2
Osteosarcoma 0/2
Rhabdomyosarcoma 11
Fibrosarcoma 11
Liposarcoma 0/1
Neurosarcoma 0/1
Chondrosarcoma 0/1
DFSP 0/1
SW1045 synovial sarcoma cell line positive
SW982 synovial sarcoma cell line negative
Fuji synovial sarcoma cell line negative
Other Malignancies
Melanoma 1/16
Lung Cancer 5/29
Colon Cancer 0/9
Breast Cancer 3/13
Renal Cancer 0/8
Esophageal Cancer 1/12
Ovarian Cancer 1/12
Gastric Cancer 5/6

The NY-SAR-35 Gene, Transcript and Putative Protein and
Orthologous Gene

[0214] Ananalysis of the human genome database, mapped
the NY-SAR-35 ¢cDNA sequence to Xq28, approximately 5.9
Mbp downstream (3') of the CTI0/MAGE-E1 gene and 6.8
Mbp upstream (5') of the NY-ESO-1 gene. The NY-SAR-35
gene is approximately 44 kb in length and spans 6 exons.
Analyses of the human genome databases (NCBI GenBank,
ncbi.nlm nih gov/genome, and Celera Genomics, Rockville,
Md., celera.com) revealed no genomic sequences of high
similarity, suggesting that it is a single copy gene with no
additional family members. These results were verified by
probing Southern blots of human genomic DNA with the
NY-SAR-35 cDNA.

[0215] The present SEREX immunoscreening provided 4
overlapping NY-SAR-35 ¢cDNA clones, ranging from 677-
767 by in length, all contained identical 3' sequences origi-
nating from the poly A region. The NY-SAR-35 cDNA
sequence was identical to 3 ESTs (GenBank accession nos.
AA909915, AA906131, and AW593050) which were all
derived from the NFL_T_GBC_S1 mixed tissue (fetal lung,
testis, germinal center B cell) cDNA library and found in
UniGene cluster Hs.128580 as well as 4 ESTs (GenBank
accession nos. BC034320, AK098602, BG771667 and
BI465380) derived from a testis cell line and found in Uni-
gene cluster Hs.375082. As shown in FIG. 1D, Northern blot
analysis revealed a single NY-SAR-35 mRNA transcript of
1.1 kB in normal testis, indicating the SEREX-defined clones
and EST sequences represent partial transcripts. To obtain a
full-length NY-SAR-35 transcript, 5' RACE was performed,
yielding 262 by of additional 5' DNA sequence. Thus, the
total length of the NY-SAR-35 transcript is 1029 by (SEQ ID
NO: 10, GenBank accession no. AY211917), a size that is in
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agreement with the 1.1 kb hybridization signal seen in North-
ern blots of testis mRNA probed with NY-SAR-35 cDNA.
[0216] TheNY-SAR-35transcript encodes anopen reading
frame of 255 amino acids (SEQ ID NO: 55, by 68-895) with
a predicted molecular mass of 29.2kDa. It is identical to a
hypothetical protein, XM098959, predicted from Genefinder
analysis of human chromosome X sequences. The putative
NY-SAR-35 protein has a signal peptide, a transmembrane
domain and a cysteine-rich trefoil/P-domain, found in several
secreted proteins of the gastrointestinal tract (Hoffmann W,
Hauser F. The P-domain or trefoil motif: a role in renewal and
pathology of mucous epithelial Trends Biochem Sci 1993
July;18(7):239-43). These data suggest that NY-SAR-35 is
a-secreted or membrane bound protein.

[0217] To identify a murine orthologue of NY-SAR-35, the
putative human NY-SAR-35 protein sequence was used to
search a translated nonredundant nucleotide database by
using the TBLASTN tool of the NCBI (ncbi.nlm nih gov/
blast/Blast.cgi). A hypothetical mouse protein, termed
XP__ 150408, generated from a conceptual translation of the
mouse X chromosome, was found to have 57% identity (49/
85 amino acids) with NY-SAR-35. Using nucleotide primers
corresponding to sequences encoding XP 150408, 5' and 3'
RACE reactions were undertaken by using mouse testis
cDNA. By combining 5' and 3' RACE products, a 1,202 by
c¢DNA was identified (GenBank accession no. AY214130,
SEQID NO: 133). This cDNA encoded a putative full length
mouse protein of 238 amino acids (SEQ ID NO: 134) which
is 41% identical to human NY-SAR-35, with conservation of
the trefoil and transmembrane domains. This murine NY-
SAR-35 (mNY-SAR-35) cDNA sequence was used to search
mouse genome sequences (ncbi.nlm nih gov/genome/seq/
MmBJlast.html) yielding an identical genome sequence, NW
042622, from mouse chromosome X. Analysis of this
sequence showed the mNY-SAR-35 gene is composed of
approximately 42,600 nucleotides and seven exons.

Example 2

Analysis of the NY-SAR-35 Protein and its Expres-
sion

[0218] Purification of Recombinant NY-SAR-35 Protein in
E. coli to Produce Monoclonal Antibodies and to Perform
ELISA Assays

[0219] There are four ATG codons in exon 1 of the NY-
SAR-35 gene. It is expected that the fourth ATG codon in the
full length sequence of NY-SAR-35 is the first ATG codon of
the translated NY-SAR-35 sequence. It appears then that the
predicted protein has two interesting domains. The protein
revealed two distinctive hydrophobic domains followed by
two hydrophilic turns. One hydrophobic domain is a signal
peptide, which are predicted in proteins with cleavage sites
between amino acids 25 and 26 with SignalP software tool
available at the website cbs.dtu.dk/services/SignalP. The
other hydrophobic region is predicted to be a transmembrane
domain with the TMHMM2.0 program available at the web-
site cbs.dtu.dk/servicess/ TMHMM/TMHMM2.0b.guide.
html. Therefore, the NY-SAR-35 gene encodes a signal pep-
tide and a transmembrane domain (FIG. 2).

[0220] Three kinds of NY-SAR-35 vectors were designed
for the purification of the proteins in an F. coli expression
system (pET System) (Novagen, Madison, Wisc.). The first
encoded the largest possible NY-SAR-35 protein from the
first ATG codon (SEQ ID NO: 150), the second encoded the
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NY-SAR-35 protein from the fourth ATG codon (MH7) (SEQ
ID NO: 152), and the third encoded the expected extracellular
domain from the fourth ATG codon (SEQ ID NO: 154). An
illustration of these vectors is provided below. The expected
sizes of the resulting proteins are 29 kD (263 amino acids)
(SEQ ID NO: 151), 22 kD (201 amino acids) (SEQ ID NO:
153) and 14.6 kD (133 amino acids) (SEQ ID NO: 155),
respectively.

1. Whole protein (NY-SAR-35 from the First ATG)

[0221] Vector:pET23a(Ndel/Xhol): C-terminal His tag

vector
[0222] Primer;
SAR35/Ndel :

(SEQ ID NO: 156)
CACACACACATATGTCTTCACATAGGAGGAAAGCGAAG

SAR35/Xhol :
(SEQ ID NO: 157)
CACACACTCGAGCT CGTCACCATGTTCCTCACGTC

(SEQ ID NO: 150)
CATATGTCTTCACATAGGAGGAAAGCGAAGGGGAGGAATAGGAGAAGTCA
CCGTGCCATGCGTGTGGCTCACTTAGAGCTGGCAACTTATGAGTTGGCGG
CAACTGAGTCGAATCCCGAGAGCAGCCATCCTGGATACGAGGCCGCCATG
GCTGACAGGCCTCAGCCAGGATGGCGGGAATCTCTAAAGATGCGGGTCAG
CAAACCCTTTGGGATGCTCATGCTCTCCATTTGGATCCTGCTGTTCGTGT
GCTACTACCTGTCCTACTACCTGTGCTCCGGGTCCTCATATTTTGTGCTT
GCAAATGGACATATCCTGCCCAACAGTGAAAATGCTCATGGCCAATCTCT
GGAAGAAGATTCCGCATTGGAAGCTTTGCTGAATTTTTTCTTTCCAACAA
CTTGCAATCTGAGGGAAAATCAGGTGGCAAAGCCTTGTAATGAGCTGCAA
GATCTTAGTGAGAGTGAATGT TTGAGACACAAATGCTGTTTTTCATCATC
GGGGACCACGAGCTTCAAATGTTTTGCTCCAT TTAGAGATGTGCCTARAC
AGATGATGCAAATGTTTGGGCTTGGTGCGATCAGCCTTATCCTGGTATGT
CTGCCCATTTATTGCCGCTCTCTTTTCTGGAGGAGCGAACCGGCCGATGA
TTTACAAAGGCAGGACAACAGAGTTGTAACGGGTTTGAAGAAACAAAGAA
GGAAGCGAAAGAGGAAGTCTGAAATGTTACAGAAAGCAGCAAGAGGACGT
GAGGAACATGGTGACGAGCTCGAGCACCACCACCACCACCACTGA

(SEQ ID NO: 151)
MSSHRRKAKGRNRRSHRAMRVAHLELATYELAATESNPESSHPGYEAAMA
DRPQPGWRESLKMRVSKPFGMLMLSIWILLFVCYYLSYYLCSGSSYFVLA
NGHILPNSENAHGQSLEEDSALEALLNFFFPTTCNLRENQVAKPCNELQD
LSESECLRHKCCFSSSGTTSFKCFAPFRDVPKOMMOMFGLGAISLILVCL
PIYCRSLFWRSEPADDLQRODNRVVTGLKKQRRKRKRKSEMLQKAARGRE
EHGDELEHHHHHH

II. Partial Protein (MH7 from the Fourth ATG)

[0223] Vector; pET23a(Ndel/Xhol)
[0224] Primer;
MH7/Ndel :

(SEQ ID NO: 158)
CACACACACATATGCGGGTCAGCAAACCCTTTGGGA

SAR35/Xhol :
(SEQ ID NO: 159)
CACACACTCGAGCT CGTCACCATGTTCCTCACGTC

(SEQ ID NO: 152)
CATATGCGGGTCAGCAAACCCTTTGGGATGCTCATGCTCTCCATTTGGAT
CCTGCTGTTCGTGTGCTACTACCTGTCCTACTACCTGTGCTCCGGGTCCT
CATATTTTGTGCTTGCAAATGGACATATCCTGCCCAACAGTGAAAATGCT
CATGGCCAATCTCTGGAAGAAGATTCCGCATTGGAAGCTTTGCTGAATTT
TTTCTTTCCAACAACTTGCAATCTGAGGGAAAATCAGGTGGCAAAGCCTT
GTAATGAGCTGCAAGATCTTAGTGAGAGTGAATGTTTGAGACACAAATGC
TGTTTTTCATCATCGGGGACCACGAGCTTCAAATGTTTTGCTCCATTTAG
AGATGTGCCTAAACAGATGATGCAAATGTTTGGGCTTGGTGCGATCAGCC
TTATCCTGGTATGTCTGCCCATTTATTGCCGCTCTCTTTTCTGGAGGAGC
GAACCGGCCGATGATTTACAAAGGCAGGACAACAGAGTTGTAACGGGTTT
GAAGAAACAAAGAAGGAAGCGAAAGAGGAAGT CTGAAATGTTACAGARAG
CAGCAAGAGGACGTGAGGAACATGGTGACGAGCTCGAGCACCACCACCAC
CACCACTGA
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-continued

(SEQ ID NO: 153)
MRVSKPFGMLMLS IWILLFVCYYLSYYLCSGSSYFVLANGHILPNSENAH
GQSLEEDSALEALLNFFFPTTCNLRENQVAKPCNELQDLSESECLRHKCC
FSSSGTTSFKCFAPFRDVPKQMMOMFGLGAISLILVCLPIYCRSLFWRSE
PADDLQRQDNRVV TGLKKQRRKRKRKSEMLQKAARGREEHGDELEHHHHH
H

II1. Expected Extracellular Domain of NY-SAR-35 from the
Fourth ATG

[0225] Vector:pET23a(Ndel/Xhol)
[0226] Primer;
MH7/Ndel :

(SEQ ID NO: 160)
CACACACACATATGCGGGTCAGCAAACCCTTTGGGA

MH7/XhoT :
(SEQ ID NO: 161)
CACACACTCGAGCATTTGCATCATCTGTTTAGGC

(SEQ ID NO: 154)
CATATGCGGGTCAGCAAACCCTTTGGGATGCTCATGCTCTCCATTTGGAT
CCTGCTGTTCGTGTGCTACTACCTGTCCTACTACCTGTGCTCCGGGTCCT
CATATTTTGTGCTTGCAAATGGACATATCCTGCCCAACAGTGAAAATGCT
CATGGCCAATCTCTGGAAGAAGATTCCGCATTGGAAGCTTTGCTGAATTT
TTTCTTTCCAACAACTTGCAATCTGAGGGAAAATCAGGTGGCAAAGCCTT
GTAATGAGCTGCAAGATCTTAGTGAGAGTGAATGTT TGAGACACAAATGC
TGTTTTTCATCATCGGGGACCACGAGCTTCAAATGTTTTGCTCCATTTAG
AGATGTGCCTAAACAGATGATGCAAATGCTCGAGCACCACCACCACCACC
ACTGA

(SEQ ID NO: 155)
MRVSKPFGMLMLS IWILLFVCYYLSYYLCSGSSYFVLANGHILPNSENAH
GQSLEEDSALEALLNFFFPTTCNLRENQVAKPCNELQDLSESECLRHKCC
FSSSGTTSFKCFAPFRDVPKQMMOMLEHHHHHH

[0227] Protein expression was induced in E. coli. Three
colonies of each domain cloned plasmid were selected and
cultured by IPTG induction for 4 hours. When total proteins
were separated by SDS-electrophoresis and stained by Sim-
ply Blue SafeStain (Invitrogen) the highly expressed protein
bands were not detected. However, when total proteins, sepa-
rated by SDS-polyacrylamide gel, were immunoblotted using
an anti-His epitope antibody, the His-tagged NY-SAR-35
proteins were detected. The results are shown in FIG. 3 with
the expected sizes of the expressed proteins.

Functional Study of NY-SAR-35

[0228] Most cancer-testis antigens (Y13) have been found
to be expressed in non-malignant human kidney embryonic
293 cell while NY-SAR-35 is not. Human 293 cell and mon-
key Cos-1 cells were used to stably express the NY-SAR-35
gene for functional and immunolocalization studies.

[0229] The expected NY-SAR-35 open reading frame (in-
cluding the 5' untranslated region) was cloned into pcDNA3.
1/V5-HisA vector which had a C-terminal fusion tag (V5
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epitope and 6xHis epitope). The cloned NY-SAR-35 nucle-
otide sequence and expected amino acid sequence are as
follows:

A. Cloned NY-SAR-35 Nucleotide Sequence
[0230]

(SEQ ID NO: 162)
GAATTCCTTCTGGGCCACGGACTGCCGGACCGTTGGGCTGTGAGGCAGCG
EcoRI

TCTCAGCGAGGCGGCACCCGGAGCCATGTCTTCACATAGGAGGAAAGCGA
AGGGGAGGAATAGGAGAAGTCACCGTGCCATGCGTGTGGCTCACTTAGAG
CTGGCAACTTATGAGTTGGCGGCAACTGAGTCGAATCCCGAGAGCAGCCA
TCCTGGATACGAGGCCGCCATGGCTGACAGGCCTCAGCCAGGATGGCGGG
AATCTCTAAAGATGCGGGTCAGCAAACCCTTTGGGATGCTCATGCTCTCC
ATTTGGATCCTGCTGTTCGTGTGCTACTACCTGTCCTACTACCTGTGCTC
CGGGTCCTCATATTTTGTGCTTGCAAATGGACATATCCTGCCCAACAGTG
AAAATGCTCATGGCCAATCTCTGGAAGAAGATTCCGCATTGGAAGCTTTG
CTGAATTTTTTCTTTCCAACAACTTGCAATCTGAGGGAAAATCAGGTGGC
AAAGCCTTGTAATGAGCTGCAAGATCTTAGTGAGAGTGAATGTTTGAGAC
ACAAATGCTGTTTTTCATCATCGGGGACCACGAGCTTCAAATGTTTTGCT
CCATTTAGAGATGTGCCTAAACAGATGATGCAAATGTTTGGGCTTGGTGC
GATCAGCCTTATCCTGGTATGTCTGCCCATTTATTGCCGCTCTCTTTTCT
GGAGGAGCGAACCGGCCGATGATTTACAAAGGCAGGACAACAGAGTTGTA
ACGGGTTTGAAGAAACAAAGAAGGAAGCGAAAGAGGAAGTCTGAAATGTT

ACAGAAAGCAGCAAGAGGACGTGAGGAACATGGTGACGAGCTCGAGTCTA
XhoI

GAGGGCCCTTCGAAGGTAAGCC TAT CCCTAACC CTCTCCTC
V5 epitope

GGTCTCGATTCTACG CGTACCGGTCATCATCACCATCACCAT TGA
His tag

B. Expected Amino Acid Sequence and Expected Size of
Expressed Proteins

[0231]

(SEQ ID NO: 163)
— 31 Kd
EFLLGHGLPDRWAVRQRLSEAAPGAMS SHRRKAKGRNRRSHRA

— 29 Kd — 26 Kd
MRVAHLELATYELAATESNPESSHPGYEAAMADRPQPGWRESLK

— 24 Kd
MRVSKPFGMLMLSIWILLFVCYYLSYYLCSGSSYFVLANGHILPNSENAH

GQSLEEDSALEALLNFFFPTTCNLRENQVAKPCNELQDLSESECLRHKCC
FSSSGTTSFKCFAPFRDVPKOMMOMFGLGAISLILVCLPIYCRSLFWRSE
PADDLQRQDNRVVTGLKKQRRKRKRKS EMLOQKAARGREEHGDELESRGPF

EGKPIPNPLLGLDSTRTGHHHHHH
V5 epitope His tag

Jul. 8,2010

[0232] Human 293 cells and monkey Cos-1 cell that stably
express the NY-SAR-35 gene were tested by RT-PCR and
Western blotting. The cells transfected with 0.5 png pcDNA3.
1/V5/HisA/NY-SAR-35 plasmid were selected with 1 mg/ml
neomycin for 14 days. Clones were picked and expanded for
an additional 1 month and analyzed for NY-SAR-35 mRNA
and protein expression. Three sets of NY-SAR-35 53" prim-
ers were used and are provided below:

lane 1 (ORF including 5' untranslated region)

(SEQ ID NO: 164)
GGGAATTCATGTCTTCACATAGGAGGAAAGCG/CACACACTCGAGCTCGT
CACCATGTTCCTCACGTC

lane 2 (ORF from the last ATG)

(SEQ ID NO: 165)
CACACACACATATGTCTTCACATAGGAGGAAAGCGAAG/CACACACTCGA
GCTCGTCACCATGTTCCTCACGTC

lane 3 (ORF from the fourth ATG)

(SEQ ID NO: 166)
CACACACACATATGCGGGTCAGCAAACCCTTTGGGA /CACACACACATAT
GTCTTCACATAGGAGGAAAGCGAAG

lane 4 (p53 5'/3"')
(SEQ ID NO: 167)
TACTCCCCTGCCCTCAACAAG/CTCAGGCGGCTCATAGGG

[0233] Whole cell extracts were made from the same
cloned cells. Total proteins were separated by SDS-polyacry-
lamide gel electrophoresis and immunoblotted to detect NY-
SAR-35 proteins by anti-V5 epitope monoclonal antibody
(Invitrogen). The size of the stably expressed NY-SAR-35
proteins in 293 and Cos-1 cells was found to be 24 kD. This is,
therefore, consistent with translation of NY-SAR-35 begin-
ning at the fourth ATG.

Example 3

Results from the Second Round of Immunoscreen-
ings by SEREX Analysis

Identification of Human Sarcoma Antigens by SEREX
Analysis

[0234] Serum from the two NY-ESO-1 seropositive
patients (FS and MFH) were again used to immunoscreen
c¢DNA libraries prepared from the SW982 and SW1045 syn-
ovial sarcoma cell lines, both of which were shown to express
eight or more known CT antigen transcripts (Table 2). Sera
from the FS patient was also used to immunoscreen a cDNA
library derived from normal testis. In total, the results from
Examples 1 and 3 represent five independent SEREX immu-
noscreenings performed, which lead to the identification of
113 distinct antigens, designated NY-SAR-1 through NY-
SAR-113.

[0235] The 113 SEREX-defined antigens represent 91
known proteins and 22 uncharacterized gene products (novel,
ESTs, KIAA series, FLJ series, ORFs, DKFZ series). In
addition to the uncharacterized gene products described
above in Example 1 (NY-SAR-3, -10, -16, -22, -23, -24, -27,
-29,-35, -41, -48 and -71) additional immunoscreening iden-
tified another 11 uncharacterized gene products (NY-SAR-
77, -79, -80, -84, -88, -91, -95,-97, -104, -105 and -113). All
of the sequences for these uncharacterized gene products
have been deposited in the GenBank database and given the
sequential accession numbers AY211909-AY211931. In
terms of the serum sources, 27 of the 113 antigens were
identified by using sera from a MFH patient and 86 were
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identified with FS sera. Of the 113 antigens identified, 95
were unique to a particular cDNA library screening and 18
antigens were identified in more than one library. This under-
lines the beneficial nature of incorporating multiple cDNA
libraries into large-scale SEREX analyses of the cancer
immunome.

Seroepidemiology of SEREX-Defined Sarcoma Antigens

[0236] The cDNA sequences encoding the 113 sarcoma
antigens were compared with sequences deposited in the
cancer immunome or SEREX database (licr.org/Cancerlm-
munomeDB, formerly licr.org/SEREX html). These com-
parisons are in addition to the comparisons presented above in
Example 1. In a preliminary analysis, it was found that 39 of
the 113 sarcoma antigens defined in this study (34%) were
also identified through SEREX analysis of other tumor types
(Table 8). Table 9 below provides a complete list of all 113
antigens along with their respective Unigene cluster informa-
tion, if any. These results represent the information available
after all rounds of immunoscreening. Contrary to the results
shown, NY-SAR-39, -57,-61, -63 and -64 after the first round
of immunoscreenings had not been found in the SEREX
database.

TABLE 8

Immunomic analysis of sarcoma/testis antigens: Reactivity
with sera from sarcoma patients, patients with other
forms of cancer, and normal individuals

NY-SAR- Gene identity Cancer patient Normal
antigen (ugene cluster) seroreactivity® seroreactivity
1 TMF1 (Hs.267632) GC, BC, CC, 2/33
SRC
2 STAU (Hs.6113) PC, BC, SRC 3/30
3 KIAA1536 (Hs.156667) BC, SRC 2/33
6 RHAMM (Hs.72550) OC, SRC 1/33
7 PINCH (Hs.112378) CC, GC,RC, 16/21
BC HN, ESO,
AML, SRC
11 U2AF1RS2 (Hs.171909) RC, HD, BC, 6/33
GC, SRC
13 ACTNI (Hs.119000) BC, SRC 5/30
15 RBMS6 (Hs.173993) LC, SRC 0/33
16 FLJ12785 (Hs.192742) TALL, SRC 0/33
17 LAGE-1a (Hs.87225) BC, SRC 0/33
18 SSSCAI1(Hs.25723) CC, SRC 0/33
19 HEF1 (Hs.80261) RC, SRC 3/33
28 PPILA (Hs.11065) BC, SRC 0/33
29 FLI13441 (Hs.232146) PN, SRC 6/33
31 AUANTIG (Hs.75528)  BC,GC, OC, 2/33
SRC
39 PSMD4 (Hs.148495) MEL, SRC 0/33
44 LGALSI (Hs.227751) RC, SRC 0/33
45 STIP1 (Hs.75612) RC, SRC 4/33
47 MIF (Hs.73798) MEL, SRC 0/33
57 GCN5L2 (Hs.101067) PC, SRC 0/33
61 ZNF282 (Hs.58167) RC, SRC 1/33
63 USP19 (Hs.301373) OC, SRC 0/33
64 USP16 (Hs.99819) PN, SRC 2/33
66 ROCKI1 (Hs.17820) RC,BC, CC, 1/33
SRC
74 RANBP2 (Hs.199179) BC, GL, BC, 2/33
SRC
77 KIAA0992 (Hs.194431) PC, SRC 4/15
80 FLJ12577 (Hs.87159) GC, SRC 0/33
81 SDS3 (Hs.20104) GC, SRC 4/16
82 NYCO45 (Hs.160881) CC, SRC 0/33
89 SSX2 (Hs.289105) BC, MEL, SRC 0/33
90 UACA (Hs.49753) BC, ESO, SRC 4/25
93 NYBRI15 (Hs.178175) BC, SRC 1/12
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TABLE 8-continued

Immunomic analysis of sarcoma/testis antigens: Reactivity
with sera from sarcoma patients, patients with other
forms of cancer, and normal individuals

NY-SAR- Gene identity Cancer patient Normal
antigen (ugene cluster) seroreactivity* seroreactivity

98  OIP2 (Hs.274170) BC, SRC 0/33

99  SSX3 (Hs.178749) BC, MEL, SRC 2/30
101  RANBP2L1 (Hs.179825) GL, BC, SRC 3/33
102 RBPIK (Hs.356806) GC, RC, BC, 1/16

MEL, SRC

103 Hsp40 (Hs.94) HN, NCC, SRC 0/33
108  EIF4G (Hs.25732) GC, SRC 5/27
112 PMSCLI1 (Hs.91728) CC, SRC 0/33

AML, acute myelogenous leukemia; BC, breast cancer; CC, colon cancer; GC, gastric
cancer; GL, glioma; HCC, hepatocellular carcinoma; HN, head and nech cancer; LC, lung
cancer; MEL, melanoma; OC, ovarian cancer; PC, prostate cancer; PN, pancreatic cancer;
RC, renal cancer; SRC, sarcoma; TALL, T cell acute lymphocytic leukemia.

*Determined by sequence comparisons with the SEREX database (licr.org/CancerImmu-
nomeDB/).

TABLE 9

Sarcoma/testes antigens defined by serological
analysis of cDNA expression librarie

NY-SAR- Gene identity Sera Library
antigen  (Unigene Cluster) source source

1 TMF1 (Hs.267632) MFH, FS AT

2 STAU (Hs.6113) MFH A

3 KIAA1536 (Hs.156667) MFH A

4 FH (Hs.75653) MFH, FS A,B

5 TBC1D1(Hs.278586) MFH A

6 RHAMM (Hs.72550) MFH A,B

7 PINCH (Hs.112378) MFH A,B

8 BIRC2 (Hs.289107) MFH A,B

9 ATP5B (Hs.25) MFH A,B
10 KIAA0603 (Hs.173802) MFH A
11 U2AF1RS2 (Hs.171909) MFH A,B
12 NESG1 (Hs.158450) MFH B
13 ACTNI (Hs.119000) MFH A
14 SC65 (Hs.207251) MFH A
15 RBMS6 (Hs.173993) MFH A
16 FLJ12785 (Hs.192742) MFH A
17 LAGE-1a (Hs.87225) MFH, FS B
18 SSSCAI (Hs.25723) MFH A,B
19 HEF1 (Hs.80261) MFH A,B
20 TCEB3 (Hs.155202) MFH B
21 GTF3C3 (Hs.90847) MFH A
22 NELIN (Hs.216381) MFH A
23 C200rf81 (Hs.29341) MFH A
24 None (not clustered) MFH A
25 PDE4DIP (Hs.265848) MFH B
26 PIASX-BETA (Hs.111323) MFH B
27 FLJ10330(Hs.342307) MFH B
28 PPILA4 (Hs.11065) FS B
29 FLJ13441 (Hs.232146) FS A
30 SNK (Hs.3838) FS A
31 HUMAUANTIG (Hs.75528) FS A,B, T
32 PDAPI1 (Hs.278426) FS A
33 SURF6 (Hs.274430) FS B
34 SEC23B (Hs.173497) FS B
35 EST (Hs.128580) FS B, T
36 SSX1(Hs.194759) FS B, T
37 MP1 (Hs.260116) FS AT
38 HMG20B (Hs.32317) FS A
39 PSMD4 (Hs.148495) FS A
40 INPP1 (Hs.32309) FS A
41 EST (Hs.166670) FS B
42 BTG3 (Hs.77311) FS B, T
43 SSX4 (Hs.278632) FS B
44 LGALSI (Hs.227751) FS B
45 STIP1 (Hs.75612) FS A
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TABLE 9-continued

Sarcoma/testes antigens defined by serological
analysis of cDNA expression libraries

NY-SAR- Gene identity Sera Library
antigen  (Unigene Cluster) source source
46 ARNTL?2 (Hs.222024) FS B
47 MIF (Hs.73798) FS A
48 MGC20533 (Hs.69280) FS A
49 EMK1 (Hs.157199) FS A
50 PYCRI (Hs.79217) FS A
51  EDFI (Hs.174050) FS A
52 Actin (Hs.288061) FS A
53 FXYDS (Hs.333418) FS A
54 LMODI1 (Hs.79386) FS A
55 RBMI10 (Hs.154583) FS A
56 MLF1(Hs.85195) FS AT
57 GCNSL2 (Hs.101067) FS A
58 LIPR (Hs.348012) FS A
59 UPF3B (Hs.103832) FS A
60 EGLNI1 (Hs.6523) FS A
61 ZNF282 (Hs.58167) FS A
62 ADO034(Hs.281397) FS A
63 USP19(Hs.301373) FS A
64 USP16 (Hs.99819) FS B, T
65 FDFT1 (Hs.48876) FS B
66 ROCKI1 (Hs.17820) FS B, T
67 LUCTL (Hs.16803) FS B
68 P38IP (Hs.333500) FS B
69 ARL1 (Hs.242894) FS B
70 RPL10A (Hs.334895) FS B
71 EST (Hs.314941) FS B
72 HSPE1 (Hs.1197) FS B, T
73 PRM2 (Hs.2324) FS T
74 RANBP2 (Hs.199179) FS T
75 GKAP42 (Hs.36752) FS T
76 TIALI (Hs.182741) FS T
77 KIAA0992 (Hs.194431) FS T
78 TSP-NY (Hs.97643) FS T
79 Novel (not clustered) FS T
80 FLJ12577 (Hs.87159) FS T
81 SDS3 (Hs.20104) FS T
82 NYCO45 (Hs.160881) FS T
83 SOX6 (Hs.326876) FS T
84 DKFZp434 (Hs.131834) FS T
85 RADS50 (Hs.41587) FS T
86 EPIM (Hs.99865) FS T
87 SOXS5 (Hs.87224) FS T
88  DKFZp564 (Hs.93589) FS T
89 SSX2 (Hs.289105) FS T
90 UACA (Hs.49753) FS T
91 FLJ11730 (Hs.17118) FS T
92 ESTs (Hs.368781) FS T
93 NYBRI15 (Hs.178175) FS T
94 CGO005 (Hs.23518) FS T
95 FLJ10637 (Hs.22595) FS T
96 MCSP (Hs.111850) FS T
97 EST (Hs.128836) FS T
98 OIP2 (Hs.274170) FS T
99 SSX3 (Hs.178749) FS T
100 PGAM?2 (Hs.46039) FS T
101 RANBP2L1 (Hs.179825) FS T
102 RBPIK (Hs.356806) FS T
103 Hspd0 (Hs.94) FS T
104 DKFZp434 (Hs.131834) FS T
105 Cllorfl4 (Hs.32017) FS T
106 CEP11 (Hs.97437) FS T
107 UBEL (Hs.2055) FS T
108 EIF4G (Hs.25732) FS T
109 SYNIJ1 (Hs.127416) FS T
110 NYD-SP14 (Hs.98105) FS T
111 NDP52 (Hs.154230) FS T
112 PMSCL1 (Hs.91728) FS T
113 KIAA0442 (Hs.32168) FS T

34
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[0237] To determine whether immune recognition of these
39 antigens was cancer-related, serum samples from normal
individuals (n=33) were tested for reactivity to these antigens.
23 of the 39 antigens (59%) had a serological profile that was
not restricted to cancer patients, whereas the remaining 16
antigens had a cancer-related serological profile, reacting
only with sera from cancer patients (sarcoma patients and
serum source of SEREX database entry), and not with sera
from normal individuals. 14 of these 16 antigens reacted only
with sera from a single sarcoma patient when tested for reac-
tivity with additional allogeneic sarcoma sera (n=39). The
remaining 2 antigens, NY-SAR-17/LAGE-1 and NY-SAR-
80/FLI12577, reacted with 2 of 39 and 3 of 39 sarcoma sera,
respectively, and not with sera from normal individuals
(n=33).

[0238] NY-SAR-80/FLJ12577 is an uncharacterized mem-
ber of the Mo25 protein family, an evolutionary conserved
family of proteins with no known function. Analysis of the
tissue distribution and frequency of EST sequences homolo-
gous to NY-SAR-80/FL.J12577 indicate widespread mRNA
expression, with a preponderance of malignant tissue-derived
homologous ESTs suggesting possible overexpression in
cancer.

[0239] Overall, the relative infrequency of overlapping
humoral immune responses among the population of sarcoma
patients analyzed is contrary to previous findings for colon
(Scanlan M J. et al. 2002. Cancer-Related Serological Rec-
ognition of Human Colon Cancer: Identification of Potential
Diagnostic and Immunotherapeutic Targets. Cancer Res.,
2002; Jul. 15; 62(14), 4041-7.), breast (Scanlan M I, et al.
Humoral immunity to human breast cancer: antigen defini-
tion and quantitative analysis of mRNA expression. Cancer
Immunity 1:4 [epub]) and renal cancers (Scanlan, M. J., etal.,
and Old, L. J. Antigens recognized by autologous antibody in
patients with renal-cell carcinoma. Int. J. Cancer 1999; 83:
456-64) in which a subset of antigens were mutually serore-
active in a cancer related manner These results suggest that
the immune response to sarcoma is either highly variable or
that distinct sarcoma histiotypes have distinct immunomes.
Expression Patterns of mRNA Encoding Serologically
Defined Sarcoma/Testis Antigens in Normal and Malignant
Tissues

[0240] In addition to the three well-known CT antigens
described in Example 1, NY-SAR-89/SSX-2 and NY-SAR-
99/SSX-3 were found to have restricted EST profiles, being
expressed exclusively in normal testis and a range of different
tumor types (Lethe B, et al. 1998. LAGE-1, a new gene with
tumor specificity. Int. J. Cancer 76:903-8; Tiireci O, et al.
1998. Expression of SSX genes in human tumors. Int J Cancer
77:19-23; Gure A O, et al. 1997. SSX: a multigene family
with several members transcribed in normal testis and human
cancer. Int J Cancer 72:965-971). Six other putative tissue-
restricted antigens were identified, including four other
known gene products, NY-SAR-73/Protamine 2 (PRM2,
Domenjoud, L., Fronia, C., Uhde, F. & Engel, W. (1998)
Nucleic Acids Res. 16, 7773), NY-SAR-78/TSP-NY (Uni-
Gene cluster Hs.97643), NY-SAR-96/mitochondrial capsule
selenoprotein (MCSP, Aho, H., et al. (1996) Geonomics 32,
184-190) and NY-SAR-110/NYD-SP14 (Hs.98105) and two
additional uncharacterized gene products, NY-SAR-92 (Hs.
368781) and NY-SAR-97 (not clustered).

[0241] Two of the six putative tissue restricted antigens,
NY-SAR-73/PRM2 and NY-SAR-110/NYD-SP14, were
ubiquitously expressed in a panel of 20 normal tissues as
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determined by RT-PCR (Table 10). The remaining four genes,
in addition to NY-SAR-12/nasopharyngeal specific protein 1
(NESG1, Li Z, Yao K, Cao Y. Molecular cloning of a novel
tissue-specific gene from human nasopharyngeal epithelium.
Gene 1999 Sep. 3;237(1):235-40), NY-SAR-35 and
NY-SAR-41, were found to be expressed with frequencies
ranging from 1 to 9 of 20 normal tissues. NY-SAR-35 and
NY-SAR-78 were both testis-specific. The mRNA expression
profiles of NY-SAR-35 and NY-SAR-78 were then analyzed
in various malignant tissues by RT-PCR. Transcripts encod-
ing NY-SAR-78/TSP-NY were not detected in cancer. The
tumor specimens examined included, lung cancer (0 of 9),
colon cancer (0 of 9), breast cancer (0 of 18), renal cancer (0
of'11), esophageal cancer (0 of 12), ovarian cancer (0 of 14),
melanoma (0 of 18) and sarcoma (0 of 8). Thus, although
NY-SAR-78/TSP-NY is a “virtual CT antigen” with 100%
identity with ESTs derived from prostate cancer and leuke-
mia, its expression in cancer could not be verified in our
RT-PCR series.

TABLE 10

35
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sarcoma (2 of 26 specimens), lung cancer (5 of 29 speci-
mens), breast cancer (3 of 13 specimens), bladder cancer (5 of
12 specimens), esophageal cancer (1 of 12 specimens) and
ovarian cancer (1 of 12 specimens). As also shown before in
Example 1, NY-SAR-35 was not detected in colon cancer
(n=9) or renal cancer (n=8). The CT-restricted expression
profile of NY-SAR-35 was confirmed by real-time quantita-
tive RT-PCR at 40 amplification cycles (FIG. 4). In two of the
nine non-small lung cancer specimens tested, NY-SAR-35
was expressed at levels that were 0.13 and 0.15 times the level
detected in normal testis. In conformity with the proposed
nomenclature for CT antigens (ChenY T, et al. 1998. Identi-
fication of multiple cancer/testis antigens by allogeneic anti-
body screening of a melanoma cell line library. Proc. Natl.
Acad. Sci. USA. 95:6919-23), NY-SAR-35 1s designated
CT-20.
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Analysis of mRNA expression by RT-PCR of 9 of the 113 sarcoma/testis antigens
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Hs.128836; NY-SAR-110, Hs.98105.

[0242] The antigens presented herein are of interest for
their immunotherapeutic and diagnostic potential. For
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Equivalents

[0292] Those skilled in the art will recognize, or be able to
ascertain using no more than routine experimentation, many
equivalents to the specific embodiments of the invention
described herein. Such equivalents are intended to be encom-
passed by the following claims.

[0293] All references disclosed herein are incorporated by
reference in their entirety.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 167

<210> SEQ ID NO 1

<211> LENGTH: 1148

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (195)..(195)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (507)..(507)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (614)..(614)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (625)..(625)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (634)..(634)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (651)..(651)
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<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>

OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (686)..(686)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (690)..(690)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (693)..(693)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (696) ..(696)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (707)..(707)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (720)..(720)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (758)..(758)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (782)..(782)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (793)..(793)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (798)..(798)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (807)..(807)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (819)..(819)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (822)..(822)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (828)..(828)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (831)..(831)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (837)..(837)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (841)..(841)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (843)..(844)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (856) ..(857)

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u
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<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>

OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (867)..(867)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (880)..(880)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (886)..(886)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (892)..(893)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (897)..(897)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (908)..(908)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (913)..(913)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (925)..(925)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (943)..(943)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (949)..(949)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (953)..(953)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (957)..(958)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (962)..(963)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (968)..(968)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (971)..(971)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (983)..(983)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (985)..(988)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (994)..(995)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (998)..(998)

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u



US 2010/0172910 Al Jul. 8,2010
40

-continued

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1003)..(1003)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1008)..(1009)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1012)..(1013)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1020)..(1021)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1029)..(1029)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1033)..(1033)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1035)..(1036)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1043)..(1043)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1050)..(1052)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1057)..(1057)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1062)..(1062)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1065)..(1065)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1069)..(1069)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1071)..(1071)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1074)..(1074)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1077)..(1077)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1083)..(1083)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1086)..(1086)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1090)..(1090)
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-continued
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1092)..(1092)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1094)..(1094)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1096)..(1096)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1099)..(1099)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1102)..(1102)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1107)..(1107)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1113)..(1113)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1115)..(1115)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1136)..(1137)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1139)..(1139)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1142)..(1144)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<400> SEQUENCE: 1
ttnggacagg ggaactgtgt tcagaaccag ctcgatgaga gccagcaaga acggaatgac 60
ctgatgcage tgaagctaca gctggaggga caggtgacag agctgaggag ccgagtgcag 120
gagctcgaga gggctetgge aactgccagg caggagcaca ctggagctga tggaacagta 180
caaggggatt tcccnggtce catggggaga tcacagaaga gagggacatc ctgagceggce 240
aacagggaga ccatgtggca cgcatcctgg agctagagga tgacatccag accatcagtg 300
agaaagtgct gacgaaggaa gtggagcctg gacaggctta gagacacagt gaaggcectg 360
actcgggaac aagagaagct ccttgggcaa ctgaaagaag tacaagcaga caaggagcaa 420
agtgaggctyg agctccaagt ggcacaacag gagaaccatc acttaaattt ggacctgaag 480
gaggcgaaga gctggcaaga ggagcanagt gctcaggctce agcgactgaa agacaaggtg 540
gceccagatga aggacaccct atgccaggcee cagcageggg tggcccaget ggageccttg 600
aaggagcagce ttcnaggggce ccaangagcc ttgncagcect caagcecagca naaagccacce 660
ctttettggyg gaggagtttyg ccagengcan cancanccag ggacccntcece atatgecgan 720
ctacaccgga gecgtectgg aagtggctga agttaacnge aaggtggetg acctegtttt 780

gnctttgaag ganaaaantc ccatggncca aggaccggne anggcetgntce ncaatgngga 840
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ngnncaaaag acaaannctt gaactcnatg caaaatcctn tattgnaaaa gnncttngga 900
ggaaagancc aanccagtgt caaangactg gccggaaaag atnttcctng tcnattnnca 960
annaatcngg nattccaaat ttngnnnncce tgtnngtnca aangaaannc gnncctgggn 1020
naccgaatnt tancnntaaa acnaagccen nngaagnggc anaancggnt ngtnccncac 1080

agntgngcen tngntnatne cncttanaca agnanccaaa atagtcectg getgtnngna 1140

cnnntttt 1148

<210> SEQ ID NO 2

<211> LENGTH: 914

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (239)..(239)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (863)..(863)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (900)..(900)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (912)..(912)

<223> OTHER INFORMATION: n = a, ¢, g or t/u

<400> SEQUENCE: 2

ggagctcegen cgcectgcagg tcgacactag tggatccaaa gaattcggca cgaggcgceca 60
gegtccccac cgtectcage ttggcaaacg tttecccgaag aggattccga ctcecccgeag 120
tttcgaagac gggcacacac gttcagccac ccaccttcaa gcacaaagag aaagctgaat 180
ttgcaggatg ggagggctca gggtgtgegt tcccctetge tgaggcagag ctccagtcna 240
acagtgcagt gatggagaag ggagaaaaag gacctcatct acctgcagca atgagtccct 300
aagtgtggga ggaacctctyg tcactccteg ccggatctee tggcggcage gcattttect 360
cagggttgct tctcccatga acaaatctcc ctcagcaatg caacagcaag atggattgga 420
caggaacgag ctgctgccac tgtcccccct ctctccaacc atggaggagg aaccgctggt 480
tgtattcctg tctggggagg atgacccaga aaagattgaa gaaagaaaga aatcaaaaga 540
actgaggagc ttgtggagaa aagctataca ccaacaaatc ttgttacttc gaatggaaaa 600
agaaaaccag aaacttgaag caagcagaga tgaactccag tccagaaaag ttaaattaga 660
ctatgaagaa gttggtgcat gtcagaaaga ggtcttaata acttgggata agaagttgtt 720
aaactgcaga gctaaaatca gatgtgatat ggaagatatt catactcttc ttaagaagga 780
gttcccaaag tcgacgagga gaatttggea gtttetgget tacagtaccg actcaacaca 840
gattgcctaa taacaacagce ctnctgacta ttcttaagga ctttgagcag ctactgctan 900
cagcatgcga tntt 914

<210> SEQ ID NO 3
<211> LENGTH: 891
<212> TYPE: DNA
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<213> ORGANISM: homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (9)..(9)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (677)..(677)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (775)..(775)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (785)..(785)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (807)..(807)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (847)..(847)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (858)..(858)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (879)..(879)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<400> SEQUENCE: 3
ggagctegng cgectgecagyg tcgacactag tggatccaaa gaatteggca cgaggggceac 60

ggggegegte gggeccgeag gtggggaacg ctcetgggeag cctggageca ctgegetgga 120

tgctgecgete geccttegac cgcaacgtge cggtcaacct ggagcttcag gagttgctge 180
tggactacag cttccagcac ctgggtgtct cctcacaggg ctgtgttgat catcccatag 240
ttttgacaga agctgtgtgce aacccactgt attcacggca aatgatgtct gagecttettt 300
ttgagtgcta cgggattccc aaggttgcct atggaataga cagcctctte agcttctacce 360
acaataagcc aaagaactcg atgtgcagtg ggctaatcat ttcatctgga taccagtgta 420
cgcatgtttt acccatctta gaagggagat tagatgctaa aaactgcaag cgcatcaatc 480
ttggaggaag ccaagcagct ggttacctcc agcgtctcct ccagctgaag taccctggge 540
acctggcagc catcaccctc agccgcatgg aggagattct gcatgagcac agctacatcg 600
ctgaggatta tgtggaagaa ttacacaaat ggcggtgtcc tgattattat gagaataatg 660
tccacaagat gcagctncca ttttccagca agctcctggg cagcactctg acctctgagg 720
agaaacaaga aaggcggcag cagcaattgc ggcggctgca ggagctcaat gccengcggce 780
gggangagaa gctgcagctt ggatcangag cgtctggacc gactgctata tgtgcaggaa 840
cttctanagg atggccanat ggatcagttt acaaagctnt gatgagctga t 891

<210> SEQ ID NO 4

<211> LENGTH: 880

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (654) .. (654)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
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<221> NAME/KEY: misc_feature
<222> LOCATION: (693)..(693)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (698)..(698)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (784) ..(784)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (803)..(803)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (813)..(813)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (842)..(842)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (867)..(867)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<400> SEQUENCE: 4
ggcacgaggce ggcggeggeg geggeggcag cggcagecag aggactcececa geggcetggag 60
cagaagtgtt agcggccaga gctcccagac ccctacccac agcecaggegg gacgcgcaca 120
gtccctecac gcggaaagaa dgtaccttcege cggtcaccgg ctectgcagyg gtgcaaatat 180
atacagagct tcataatcag cccaagacca catagagcaa acatgaatga tatttcccaa 240
aaggctgaga ttctgctttc ttcatctaaa cctgtcccaa aaacctatgt accaaaactt 300
ggcaagggtyg atgtaaagga taagtttgaa gccatgcaga gagccaggga agaaagaaat 360
caaaggagat ctagagacga aaaacaaaga agaaaagaac aatatattag agagagagaa 420
tggaacagga gaaagcagga gattaaagaa atgcttgett ctgatgatga ggaagatgta 480
tcttectaaag tagaaaaggce ttatgttcca aaattaacag gaactgtgaa gggtagattt 540
gctgaaatgg agaaacaaag acaagaggaa caaaggaaga gaacggagga ggaacgaaaa 600
cgcagaattg agcaggatat gttagaaaag aggaaaatac agcgtgaatt agcnaaaagg 660
gctgaacagg aaggagatga ttcactactt atnactgngg tacctgtcaa tcatataaac 720
atctggaaaa tgaaaagaat tttgagatct agaaaaagac gtgaagagaa gaaagatcca 780
gtcnaggaga taaagattag atntgagaca cgncctctcet caggagcaag ggcttcttag 840
tntggtgtga ataaaaggga gcaaaanatc cttctcccca 880

<210> SEQ ID NO 5

<211> LENGTH: 924

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (754)..(754)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (772)..(772)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (783)..(783)
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<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (799)..(799)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (873)..(875)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (898)..(898)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (918)..(918)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (920)..(920)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<400> SEQUENCE: 5
ctggagecteg cgcgectgeca ggtcgacact agtggatcca aagaattegyg cacgaggcte 60
actgctcaca gctgceccage tgaaagccaa gggggagetg agetttgaac aggaccagcet 120

ggtggctggg ggccagetgg gcgagctgca caacgggaca cagtatcegtg aggtccgceca 180

gttectgcteg ggcetetggee accaccttgt gegettctac ttectcactce gtgtttacte 240
cgagtacctt gaggatgttc tggaagagct gacatatgga cctgcccegg acctggtgat 300
catcaactcc tgcctctggg atctctccag atatggtcge tgctcaatgg agagctaccg 360
ggagaacctg gagcgggtgt ttgtgcgcat ggaccaagta ttgccagact cctgcctget 420
ggtgtggaac atggcgatgc ccctcgggga acgtatcact gggggtttcc tcctgccaga 480
gcteccagece ctggcaggct ccctgeggeg ggatgtggtt gaagggaact tctacagtge 540
tacgctggce ggggaccact gctttgatgt cctagacctc cactttcact tccggcatgce 600
agtacagcac cgtcatcggg atggtgtcca ctgggaccag catgcacacc gccacctcte 660
acacctgctt ctgacccatg tggctgacge ctggggegtg gagctgccca agegtggceta 720
tcececectgac cegtggattg aggactggge aganatgaat catccattcece anggaagcca 780
tangcagacc caaacttcng ggagacctgg gccttgetce accccactte ttcttgctet 840
ccatgecttt tcctaccggt tctaggectg cannnttcct tttccaccet gccagganac 900
ccttttecag gcagectnen ccca 924

<210> SEQ ID NO 6

<211> LENGTH: 929

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (640)..(640)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (672)..(672)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (715)..(715)
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<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>

OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (724)..(724)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (768)..(768)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (782)..(782)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (795)..(795)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (800)..(800)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (813)..(813)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (818)..(818)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (820)..(820)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (827)..(827)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (829)..(829)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (840) .. (840)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (846) .. (846)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (849)..(849)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (852)..(852)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (862)..(862)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (873)..(873)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (875)..(875)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (887)..(887)
OTHER INFORMATION: n =
FEATURE:

NAME/KEY: misc_feature
LOCATION: (889)..(889)

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

or

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u

t/u
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<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (903)..(903)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (909)..(909)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (913)..(913)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (928)..(928)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<400> SEQUENCE: 6
gcggtcacct ngtggatcca agaattcgge acgaggettg tcttgcattt gaatcaattg 60
gaaggaaata aggaaaagtt tgaaaaacag ttaaagaaga aatctgaaga ggtatattgt 120
ttacagaaag agctaaagat aaaaaatcac agtcttcaag agacttctga gcaaaacgtt 180
attctacagc atactcttca gcaacagcag caaatgttac aacaagagac aattagaaat 240
ggagagctag aagatactca aactaaactt gaaaaacagg tgtcaaaact ggaacaagaa 300
cttcaaaaac aaagggaaag ttcagctgaa aagttgagaa aaatggagga gaaatgtgaa 360
tcagctgcac atgaagcaga tttgaaaagg caaaaagtga ttgagcttac tggcactgec 420
aggcaagtaa agattgagat ggatcagtac aaagaagagc tgtctaaaat ggaaaaggaa 480
ataatgcacc taaaacgaga tggagaaaat aaagcaatgc acctctctca attagatatg 540
atcttagatc agacaaagac agagctagaa aagaaaacca atgctgtaaa ggagttagaa 600
aagttacagc acagtactga aactgaacta acagaagccn tgcaaaacgg gaagtacttg 660
agactgacta cnaaatgctc atgggagatt taaaaagtac tttaagacaa ctccnggaat 720
tggngagatg tactacagaa ggctccattt tcattagagg aaaatacnct actataagga 780
tnccceceget ggacntaaan aatgcaagat ggnattgnan acaaaancng gagctcectgn 840
aatggnceng cncttaagag anaattggga ctnangcaaa aacagcencng gtaccctttg 900
ganttgctnt tcenggaccceg aggaaaang 929

<210> SEQ ID NO 7

<211> LENGTH: 935

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (792)..(792)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (799)..(799)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (820)..(820)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (856)..(856)
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<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (872)..(872)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (875)..(875)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (886)..(886)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (899) .. (899)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (904) ..(904)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (906)..(906)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (922)..(922)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (926) ..(927)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (935)..(935)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<400> SEQUENCE: 7
ngctggagct cgcgecgcectg caggtcgaca ctagtggatc caaagaattc ggcacgaggg 60
aaacataaag aagacaaaga tgataggcgg cacagagatg acaaaagaga ttccaagaaa 120
gagaaaaaac acagtagaag cagaagcaga gaaaggaaac acagaagtag gagtcgaagt 180
agaaatgcag ggaaacgaag tagaagtaga agcaaagaga aatcaagtaa acataaaaat 240
gaaagtaaag aaaaatcaaa taaacgaagt cgaagtggca gtcaaggaag aactgacagt 300
gttgaaaaat caaaaaaacg ggaacatagt cccagcaaag aaaaatctag aaagcgtagt 360
agaagcaaag aacgttccca caaacgagat cacagtgata gtaaggacca gtcagacaaa 420
catgatcgtc gaaggagcca aagtatagaa caagagagcc aagaaaaaca gcataaaaac 480
aaagatgaga ctgtgtgaaa atattttgta aaagtggatc acattgaatc ctataaatga 540
ttaaatctgc ttttttccec cacgttgaga ttgtgcagta gttcgcactc ctcaagetet 600
ccetgtagge tgcattttca tttectettt cgtgtaggga agtgcctttg taattccatt 660
tattgcattg gtgttttcac ccaattgtta agtttgatac atgatgcaca gattggtctt 720
gcatttttat tgtttggttt tgaatgtaca gtctgtacta tgtcctgaaa tggtttattce 780
ctttggcatg gntgcctgnt ggttaatttg tataggcatn aactgcccta tctaaaaaaa 840
aaaaaaaaaa ctcgangtct ttaaagcggce gnggnecteg atttencegg gggggaceng 900
taangnccca tccccecttag gngegnntaa atcen 935

<210> SEQ ID NO 8
<211> LENGTH: 943
<212> TYPE: DNA
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<213> ORGANISM: homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (4)..(4)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (741)..(741)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (796)..(796)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (823)..(823)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (842)..(842)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (857)..(857)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (869)..(869)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (873)..(873)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (898)..(898)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (911)..(911)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (915)..(916)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<400> SEQUENCE: 8
aaangctgga gctegegege ctgcaggteg acactagtgg atccaaagaa ttceggcacga 60
ggcaagagtg atttcaagga gtatgaaaaa gaacaggata aaccacctaa tttggttcetg 120
aaagataaag taaagcccaa acaggataca aaatacgatc ttatattaga tgagcaggcc 180
gaagactcaa aatcaagtca ctcacacaca agtaaaaaac acaagaagaa aacccatcac 240
tgttctgaag agaaagaaga tgaggactac atgccaatca aaaatactaa tcaggatatc 300
tatagagaaa tggggtttgg tcactatgaa gaagaagaaa gctgttggga gaaacaaaag 360
agtgaaaaga gagaccgaac tcagaaccga agtcgtagec gatctcgaga gagggatgge 420
cattatagta atagtcataa atcaaaatac caaacagatc tttatgaaag agaaaggagt 480
aaaaagagag accgaagcag aagtccaaag aagtccaaag ataaagaaaa atctaagtat 540
agatgaaaga tgaagaggca gaattgagag gctaacatat ttactcttgt ctaacttaag 600
agtgccagga aagcagatgce ttagattttg tgtcaaaget tgttattttt ttcatactag 660
gattatggtc tttagattaa tactgattat atagagcacg gaaagataaa gaattgacat 720
tttctttgta tactttttac nctaattttt atggtataca taatggtagt cttcattttt 780

gaagtcttca ttttecnctet ttttttatgg agtatttcta ctncaaaatc cttaacgttt 840
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tntaagggta ataatgnaat atctggtcne tcncacttag atacgtgtge gacttttnag 900

tcecctaggece nccecennccaa aatatttgga tttgggtgge ttg 943

<210> SEQ ID NO 9

<211> LENGTH: 910

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: n = a, ¢, g or t/u

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (584) .. (584)

<223> OTHER INFORMATION: n = a, ¢, g or t/u

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (626)..(626)

<223> OTHER INFORMATION: n = a, ¢, g or t/u

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (723)..(723)

<223> OTHER INFORMATION: n = a, ¢, g or t/u

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (751)..(751)

<223> OTHER INFORMATION: n = a, ¢, g or t/u

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (756)..(756)

<223> OTHER INFORMATION: n = a, ¢, g or t/u

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (775)..(775)

<223> OTHER INFORMATION: n = a, ¢, g or t/u

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (784)..(784)

<223> OTHER INFORMATION: n = a, ¢, g or t/u

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (796)..(796)

<223> OTHER INFORMATION: n = a, ¢, g or t/u

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (833)..(833)

<223> OTHER INFORMATION: n = a, ¢, g or t/u

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (844) .. (844)

<223> OTHER INFORMATION: n = a, ¢, g or t/u

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (870)..(870)

<223> OTHER INFORMATION: n = a, ¢, g or t/u

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (884)..(884)

<223> OTHER INFORMATION: n = a, ¢, g or t/u

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (894)..(894)

<223> OTHER INFORMATION: n = a, ¢, g or t/u

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (903)..(903)

<223> OTHER INFORMATION: n = a, ¢, g or t/u

<400> SEQUENCE: 9

aatngctgga gctcgegege ctgcaggteg acactagtgg atccaaagaa ttceggcacga 60

gggcgagete ggcaaccteg gegcagegag cgcegggegge cagecaggge cagggggcegg 120
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tggcggccaa ggtccgaccg ggtgccaget gttcecccagec ccecgectegg geccgecgec 180
ggcgccgeca tgggcaagaa gcacaagaag cacaaggccg agtggegctc gtectacgag 240
gattatgccg acaagcccct ggagaagcect ctaaagctag tcctgaaggt cggaggaagt 300
gaagtgactg aactctcagg atccggccac gactccagtt actatgatga caggtcagac 360
catgagcgag agaggcacaa agaaaagaaa aagaagaaga agaagaagtc cgagaaggag 420
aagcatctgg acgatgagga aagaaggaag cgaaaggaag agaagaagcg gaagcgagag 480

agggagcact gtgacacgga gggagaggct gacgactttg atcctgggaa gaaggtggag 540

gtggagccge ccccagatcg gccagtccga gegtgccgga cacngccagc cgaaaatgag 600
agcacaccta ttcagcaact cctggnaaca cttccteccgc cagcttcaga gaaaagatcce 660
ccatggattt tttgcttttc ctgtcacgga tgcaattgct cctgggatat tccatgataa 720
tanaacctcc catggatttt ggcaccatga nagacnaaat tgtagctaat gaatncaagt 780
cagntacgga atttanggca attccacgct gatgtgtgat atgcatggac ttncataggc 840
cagntccgtg tactacagtt ggcaagagan cttcccgcag cttnaagatg atgngcaacc 900
gcngetettt 910

<210> SEQ ID NO 10

<211> LENGTH: 1029

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10

tctgggccac ggactgccgg accgttggge tgtgaggcag cgtctcageg aggcggcacce 60
cggagccatg tcttcacata ggaggaaagc gaaggggagg aataggagaa gtcaccgtgce 120
catgcgtgtg gctcacttag agctggcaac ttatgagttg gcggcaactg agtcgaatcce 180
cgagagcagc catcctggat acgaggccgce catggctgac aggcctcagce caggatggeg 240
ggaatctcta aagatgcggg tcagcaaacc ctttgggatg ctcatgetct ccatttggat 300
cctgetgtte gtgtgctact acctgtecta ctacctgtge teccgggtect catattttgt 360
gcttgcaaat ggacatatce tgcccaacag tgaaaatgcet catggccaat ctcetggaaga 420
agattccgca ttggaagctt tgctgaattt tttctttcca acaacttgca atctgaggga 480
aaatcaggtg gcaaagcctt gtaatgagct gcaagatctt agtgagagtg aatgtttgag 540
acacaaatgc tgtttttcat catcggggac cacgagcttc aaatgttttg ctccatttag 600
agatgtgcct aaacagatga tgcaaatgtt tgggcttggt gcgatcagec ttatcctggt 660
atgtctgccce atttattgcc getctcectttt ctggaggagc gaaccggcecg atgatttaca 720
aaggcaggac aacagagttg taacgggttt gaagaaacaa agaaggaagc gaaagaggaa 780
gtctgaaatg ttacagaaag cagcaagagg acgtgaggaa catggtgacg agtagcaaga 840
gaccaaagca ttattttccc ctcaagacaa cagaaaccat tcagagcaga ggggactgtce 900
tcagccatgce aaacctcatg gagcattttg gaaagttaaa attgattctt atttttgtca 960

tgtttacttt caaacatgaa ataaaattga gttctgtttt catgcatcaa aaaaaaaaaa 1020
aaaaaaaaa 1029
<210> SEQ ID NO 11

<211> LENGTH: 924
<212> TYPE: DNA
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<213> ORGANISM: homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (204)..(204)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (752)..(752)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (754)..(754)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (756)..(759)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (761)..(761)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (765)..(765)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (770)..(770)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (773)..(775)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (777)..(779)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (781)..(781)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (802)..(802)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (812)..(812)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (829)..(829)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (833)..(833)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (849)..(849)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (866)..(866)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (873)..(873)

<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (879)..(880)
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<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (886)..(886)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (901)..(901)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<400> SEQUENCE: 11
aatngctgga gctcgcgege ctgcaggtceg acactagtgg atccaaagaa ttcggcacga 60
gggagaaaaa gagtttataa tgctacaaaa tgaacaggag ataagtcaac tgaaaaaaga 120
aattgaaaga acacaacaaa ggatgaaaga aatggagagt gttatgaaag agcaagaaca 180
gtacattgcc actcagtaca aggnggccat agatttgggg caagaattga ggctgacccg 240
ggagcaggtg cagaactctc atacagaatt ggcagaggct cgtcatcagc aagtccaagc 300
acagagagaa atagaaaggc tctctagtga actggaggat atgaagcaac tctctaaaga 360
gaaagatgct catggaaacc atttagctga agaactgggg gcttctaaag tacgtgaage 420
tcatttagaa gcaagaatgc aagcagaaat caagaaattg tcagcagaag tagaatctct 480
caaagaagct tatcatatgg agatgatttc acatcaagag aaccatgcaa agtggaagat 540
ttectgetgac tctcaaaagt cttectgttca gcaactaaac gaacagttag agaaggcaaa 600
attggaatta gaagaagctc aggatactgt aagcaatttg catcaacaag tccaagatag 660
gaatgaagta attgaagctg caaatgaagc attacttact aaagtaagta aacatataaa 720
agtattaaag catatctatg aaaacaaaac cncnennnnce ngecntcecn ccnnnannnc 780
ntctcgagag tacttctaaa gnggccgcgg gncccteccga tttecceceng ggnggggtac 840
caggtaagng tacccaattc cccctntagg agncgtatnn aattcnctgg ccgccgttta 900
ncacctcgtg ctgggaaaac ctgg 924
<210> SEQ ID NO 12
<211> LENGTH: 917
<212> TYPE: DNA
<213> ORGANISM: homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (4)..(4)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (745)..(745)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (784)..(784)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<400> SEQUENCE: 12
aaanctggag ctcgcgegec tgcaggtcga cactagtgga tccaaagaat tceggcacgag 60
ggggaaaatg gcggattcect cggggcgagg cgctgggaag cctgcaaccg gecccacaaa 120
ttctagcagt gccaagaaga aggataaaag agttcaaggt ggaagagtga ttgagtcccg 180
gtatctgcag tatgaaaaga agacaaccca aaaggctcct gcaggagatg ggtcacagac 240
ccgagggaag atgtctgaag gtggaaggaa atccagectg cteccagaaaa gcaaagcaga 300

tagcagtggyg gtcggaaagg gtgacctgca gtccacgttg ctggaaggge atggcacage 360
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tccacctgac ctggatctct ctgctattaa tgacaaaage atcgtcaaaa agacgccaca 420
gttagcaaaa acaatatcaa agaaacctga gtcaacatca ttttetgcece cteggaaaaa 480
gagcccggat ttatctgaag caatggaaat gatggagtct cagacactac tgctgacget 540
actatcecgta aagatggaga acaatcttgce tgagtttgaa agaagggcag aaaagaattt 600
attaataatg tgtaaggaga aggagaagct acagaaaaag gcccacgagce tgaagcgcag 660
gcttetecte tctcagagga agegggaget ggcagatgte ctggatgccce agatcgagat 720
gctecagecee cttegaggea gtggncacac gettcaagga gcaatacagg acattcgeca 780
cggncettgg acactaccag gecacgagetg cccgtgaggt ccatccacct ggagggagat 840
gggcagcage tcttagacge cctgcagcat gactggtgac cctcagegee tcectgggaaa 900
cttgatgttg gtgatcg 917
<210> SEQ ID NO 13
<211> LENGTH: 921
<212> TYPE: DNA
<213> ORGANISM: homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (4)..(4)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (742)..(742)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (808)..(808)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (822)..(822)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (842)..(842)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (858)..(858)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (895)..(895)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (912)..(912)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (918)..(918)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (920)..(920)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<400> SEQUENCE: 13
aatngctgga gctcgegege ctgcaggteg acactagtgg atccaaagaa ttceggcacga 60

ggtgagggge tteeggttgyg ggtggcaggyg tggtggatct gttggteceg ttttecegte 120

gcacgtggtyg gecactgttyg gettetgaat ggtttgcaag geggatatce acgccaagge 180

ctttggatcyg gecgtgggta catcegtetg ageegttect ttecatcgea gageggegge 240
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ctcecggegge gctctccagt catggactac cggeggettce tcatgagecg ggtggtcccce 300
gggcaattcg acgacgcgga ctcctctgac agtgaaaaca gagacttgaa gacagtcaaa 360
gagaaggatg acattctgtt tgaagacctt caagacaatg tgaatgagaa tggtgaaggt 420
gaaatagaag atgaggagga ggagggttat gacgatgatg atgatgactg ggactgggat 480
gaaggagttg gaaaactcgce caagggttat gtctggaatg gaggaagcaa cccacaggca 540
aatcgacaga cctccgacag cagttcagcc aaaatgtcta ctccagcaga caaggtctta 600
cggaaaattt gagaataaaa ttaatttaga taagctaaat gttactgatt ccgtcataaa 660
taaagtcacc gaaaagtcta gacaaaagga agcagatatg tatcgcatca aagataaggc 720
agacagagca actgtagaac angtgttgga tcccagacca agaatgattt tattcaagat 780
gttgactaga ggaatcataa cagagatnaa tggctgcatt anccaggaaa aaagctaatg 840
tnaccatgct acccagcnaa tggagagagc agaccatcaa atttataaac ttctntttgg 900
ggttcaagat cnggatantn t 921
<210> SEQ ID NO 14
<211> LENGTH: 901
<212> TYPE: DNA
<213> ORGANISM: homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (836)..(836)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (892)..(892)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<400> SEQUENCE: 14
gctggagcete gcegegectge aggtcgacac tagtggatcc aaagaattcg gcacgaggaa 60
gacgctactt cccctatcat agaagagctt atcacctttc atgatcacgc cctcataatc 120
attttecctta tctgecttect agtcectgtat geccttttec taacactcac aacaaaacta 180
actaatacta acatctcaga cgctcaggaa atagaaaccg tctgaactat cctgeccgec 240
atcatcctag tectecatcge ccteccatcee ctacgcatece tttacataac agacgaggtce 300
aacgatccct cccttaccat caaatcaatt ggccaccaat ggtactgaac ctacgagtac 360
accgactacg gcggactaat cttcaactcc tacatacttc ccccattatt cctagaacca 420
ggcgacctge gactccttga cgttgacaat cgagtagtac tcccgattga agcccccatt 480
cgtataataa ttacatcaca agacgtcttg cactcatgag ctgtccccac attaggctta 540
aaaacagatg caattcccgg acgtctaaac caaaccactt tcaccgctac acgaccgggg 600
gtatactacg gtcaatgctc tgaaatctgt ggagcaaacc acagtttcat gcccatcgtce 660
ctagaattaa ttcccctaaa aatctttgaa ataggacccg tatttaccct atagcacccce 720
ctctacccce tctagagcca aaaaaaaaaa aaaaaaactc gagactagtt ctcteccggac 780
attcagactg agcgtgccta ccaaaagcag ccgaccatct ttcaaaacaa gaaganggtc 840
ctgctgggag aactggcaag gagaagctcce gecggtactac aagaacatcg gnctgggett 900
c 901

<210> SEQ ID NO 15
<211> LENGTH: 1850
<212> TYPE: DNA
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<213> ORGANISM: homo sapiens

<400> SEQUENCE: 15

cggegeeggg geggcagcag aagtccggag tcagggegtg tggctgagga gatgecacta 60
agcacagctg gcatcctgag ctectettet gecegettcca acaggtcaag gaataaggcet 120
cgctategga ccaaagcecgt gagcetctgag gtggatgaga gectetttgg agatatcaag 180
tccccagecce agggccagag cgacagcccece attgtgetge tccgagataa gcatacccett 240
caaaaaactc tcactgcttt gggcttggat cgcaagccag agaccatcca gctcatcacce 300
cgggacatgg tccgagaact cattgttccc acagaggatc cctccgggga gtccectaatce 360
atcagccctg aggagtttga gcgaatcaaa tgggcatccc atgtcctgac cagagaagaa 420
cttgaggcca gggaccaggc cttcaagaag gagaaggaag ccaccatgga tgcagtgatg 480
acacgaaaga agatcatgaa acagaaggag atggtgtgga acaacaacaa gaagctcagt 540
gacctggagg aggtggccaa ggaacgggcc cagaacctcc tgcagagagc caacaagctg 600
cggatggagce aggaggagga gctcaaggac atgagcaaga ttatcctcaa tgctaagtgce 660
catgccatcce gggatgccca aatcctggag aagcagcaga tccaaaaaga actggacaca 720
gaagagaagc ggttggatca gatgatggaa gtggagcggce agaaatccat tcaaaggcag 780

gaggaactgg agaggaagag gdagggaggaa agaattagag gaaggcggca aattgtggaa 840
cagatggaaa agaaccagga ggagcgatcg ctgcttgctg agcagcggga gcaggagaag 900
gagcagatgc tggaatatat ggaacagctc caagaggaag atctaaagga catggaacga 960
aggcagcaac aaaaactgaa gatgcaagct gagattaagc gcatcaatga tgaaaaccag 1020
aaacagaaag cagaactgct ggctcaggag aagctggcag accagatggt gatggagttt 1080
accaagaaga agatggctcg agaagcagag tttgaggctg agcaggagag aatccggagg 1140
gagaaagaga aggagatcgc acgcttgagg gccatgcagg agaaggccca ggattaccag 1200
gcagaacagg atgccttgceg ggccaagcge aaccaggagg ttgcagacag agagtggege 1260
agaaaggaaa aggaaaatgc gcggaagaag atggaaacag aggctgagct gcgaaaaagt 1320
cggctcgaac aggtggcettt caaggagcac gctcectggetg ttcaggtgca cgggaccggyg 1380
atgagttcga gaggattctt cgggctcaga gagaacagat tgagaaggag cggctggagg 1440
aggagaaaaa ggccacaggg cgcttacagc atgccaatga gctccggege caggtgcgeg 1500
agaaccagca gaaggaagtg cagaaccgga ttgccacctt tgaggggggc cggcgcctca 1560
aagaggaggc ccagaaacgc cgtgagcgca tcgatgagat caagaggaaa aagcttgaag 1620
agctgagagce cactggcectt cccgagaagt actgcattga agctgagcege aaagctaaca 1680
tcectgecage tacctctgtg aactgagggg agcecttcegtg gecctcagga tgcctteggyg 1740
ggacagattc tgcccagtct ctgggcatcc ataattgctg ctaacctaga catttcatag 1800
ttacagatta aatctacttg actaaaaaaa aaaaaaaaaa aaaaaaaaaa 1850
<210> SEQ ID NO 16

<211> LENGTH: 1791

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 16

cccagaaatt ctacccaage tccctcagea ccatgtaceg ageacttegg ctectegege 60
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gctegegtee cctegtgegg gectccagecg cagecttage ttceggetcce ggettgggtg 120
gecgeggecgt gccctegttt tggccteccga acgecggctceg aatggcaagce caaaattcct 180
tccggataga atatgatacc tttggtgaac taaaggtgcc aaatgataag tattatggeg 240
cccagaccgt gagatctacg atgaacttta agattggagg tgtgacagaa cgcatgccaa 300
cceccagttat taaagetttt ggcatcttga agcecgagcecggce cgctgaagta aaccaggatt 360
atggtcttga tccaaagatt gctaatgcaa taatgaaggc agcagatgag gtagctgaag 420
gtaaattaaa tgatcatttt cctctegtgg tatggcagac tggatcagga actcagacaa 480
atatgaatgt aaatgaagtc attagcaata gagcaattga aatgttagga ggtgaacttg 540
gcagcaagat acctgtgcat cccaacgatc atgttaataa aagccagagc tcaaatgata 600
cttttcccac agcaatgcac attgctgctg caatagaagt tcatgaagta ctgttaccag 660
gactacagaa gttacatgat gctcttgatg caaaatccaa agagtttgca cagatcatca 720
agattggacg tactcatact caggatgctg ttccacttac tcttgggcag gaatttagtg 780
gttatgttca acaagtaaaa tatgcaatga caagaataaa agctgccatg ccaagaatct 840
atgagctcge agctggagge actgetgttg gtacaggttt aaatactaga attggetttg 900
cagaaaaggt tgctgcaaaa gtggctgcac ttacaggctt gecttttgte actgctecga 960

ataaatttga agctctggcet gctcatgacg ctctggttga gectcagtgga gccatgaaca 1020
ctactgcctg cagtctgatg aagatagcaa atgatattcg atttttgggt tctggtcecte 1080
ggtcaggtct gggagaattg atcttgcctg aaaatgaacc aggaagcagt atcatgccag 1140
gcaaggtgaa ccctactcag tgtgaagcaa tgaccatggt tgcagcccaa gtcatgggga 1200
accatgttgce tgtcactgtc ggaggcagca atggacattt tgagttgaat gttttcaagce 1260
caatgatgat taaaaatgtg ttacactcag ccaggctgct gggggatgct tcagtttcct 1320
ttacagaaaa ctgcgtggtg ggaatccagg ccaatacaga aaggatcaac aagctgatga 1380
atgagtctct aatgttggtg acagctctca atcctcatat agggtatgac aaggcagcaa 1440
agattgctaa gacagcacac aaaaatggat caaccttaaa ggaaactgct atcgaacttg 1500
gctatctcac agcagagcag tttgacgaat gggtaaaacc taaggacatg ctgggtccaa 1560
agtgatttac ataaatttat aatgaaaata aacatgtata aaatttaaaa aaacagactc 1620
ccatttctta aaaacggata agtttgaaag gaaactgcta ttgaacttaa gcatctctag 1680
cagagcaatt tgatcagtat ataaaaccct aggatgtgct aggtctaaga tggattaaac 1740
aagtataaaa taaaatacat ttataaaata aaaaggaaaa cagacttaaa a 1791
<210> SEQ ID NO 17

<211> LENGTH: 3258

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 17

cggcegegtg acggtggege acaagaaggce tccgecggec ctgatcgacg agtgcatcga 60
gaagttcaat cacgtcagcg gcageegggg gtccgagage ccccgceccca acccgeccca 120
tgccgegece acagggagec aggagcctgt gcgcaggccc atgcgcaagt ccttctccca 180

gceeggectyg cgetegetgg cctttaggaa ggagetgcag gatgggggece tecgaageag 240

cggettette ageteetteg aggagagcga cattgagaac cacctcatta geggacacaa 300
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tattgtgcag cccacagata tcgaggaaaa tcgaactatg ctcttcacga ttggccagtce 360
tgaagtttac ctcatcagtc ctgacaccaa aaaaatagca ttggagaaaa attttaagga 420
gatatccttt tgctctcagg gcatcagaca cgtggaccac tttgggttta tctgtceggga 480
gtcttcegga ggtggegget ttcattttgt ctgttacgtg tttcagtgca caaatgagge 540
tctggttgat gaaattatga tgaccctgaa acaggcecttce acggtggcecg cagtgcagca 600
gacagctaag gcgccagcce agctgtgtga gggcectgccece ctgcaaagcc tgcacaaget 660
ctgtgagagg atagagggaa tgaattcttc caaaacaaaa ctagaactgc aaaagcacct 720
gacgacatta accaatcagg agcaggcgac tatttttgaa gaggttcaga aattgagacc 780
gagaaatgag cagcgagaga atgaattgat tatttctttt ctgagatgtt tatatgaaga 840
gaaacagaaa gaacacatcc atattgggga gatgaagcag acatcgcaga tggcagcaga 900
gaatattgga agtgaattac cacccagtgc cactcgattt aggctagata tgctgaaaaa 960

caaagcaaag agatctttaa cagagtcttt agaaagtatt ttgtcccggg gtaataaagce 1020
cagaggcctg caggaacact ccatcagtgt ggatctggat agctccctgt ctagtacatt 1080
aagtaacacc agcaaagagc catctgtgtg tgaaaaggag gccttgeccca tctcectgagag 1140
ctecctttaag ctectegget ccteggagga cctgtceccagt gactcecggaga gtcatctcece 1200
agaagagcca gctccgetgt cgecccagca ggecttcagg aggcgagcaa acaccctgag 1260
tcacttccee atcgaatgec aggaacctece acaacctgec cgggggtcecce cgggggttte 1320
gcaaaggaaa cttatgaggt atcactcagt gagcacagag acgcctcatg aacgaaagga 1380
ctttgaatcc aaagcaaacc atcttggtga ttctggtggg actcctgtga agacccggag 1440
gcattcctgg aggcagcaga tattcctceceg agtagccacce ccgcagaagg cgtgcgatte 1500
ttccagcaga tatgaagatt attcagagct gggagagctt cccccacgat ctcecctttaga 1560
accagtttgt gaagatgggc cctttggcce cccaccagag gaaaagaaaa ggacatctcg 1620
tgagctccga gagctgtggce aaaaggctat tcttcaacag atactgectge ttagaatgga 1680
gaaggaaaat cagaagctcc aagcctctga aaatgatttg ctgaacaagce gcctgaagcet 1740
cgattatgaa gaaattactc cctgtcttaa agaagtaact acagtgtggg aaaagatgct 1800
tagcactcca ggaagatcaa aaattaagtt tgacatggaa aaaatgcact cggctgttgg 1860
gcaaggtgtg ccacgtcatc accgaggtga aatctggaaa tttctagctg agcaattcca 1920
ccttaaacac cagtttccca gcaaacagca gccaaaggat gtgccataca aagaactctt 1980
aaagcagctg acttcccage agcatgcgat tcttattgac cttgggcgaa cctttectac 2040
acacccatac ttctctgcee agecttggage aggacagcta tcgctttaca acattttgaa 2100
ggcctactca cttctagacce aggaagtggg atattgccaa ggtctcaget ttgtagcagg 2160
cattttgctt cttcatatga gtgaggaaga ggcgtttaaa atgctcaagt ttctgatgtt 2220
tgacatgggg ctgcggaaac agtatcggcc agacatgatt attttacaga tccagatgta 2280
ccagcteteg aggttgcette atgattacca cagagacctc tacaatcacc tggaggagca 2340
cgagatcgge cccagectet acgetgecce ctggttecte accatgtttg cctcacagtt 2400
cccgetggga ttegtageca gagtetttga tatgattttt cttcagggaa cagaggtcat 2460
atttaaagtg gctttaagtc tgttgggaag ccataagccc ttgattctgce agcatgaaaa 2520

cctagaaacc atagttgact ttataaaaag cacgctaccc aaccttggct tggtacagat 2580
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ggaaaagacc atcaatcagg tatttgaaat ggacatcgct aaacagttac aagcttatga 2640
agttgagtac cacgtccttc aagaagaact tatcgattcc tctcctctca gtgacaacca 2700
aagaatggat aaattagaga aaaccaacag cagcttacgc aaacagaacc ttgacctcct 2760
tgaacagttg caggtggcaa atggtaggat ccaaagcctt gaggccacca ttgagaagct 2820
cctgagcagt gagagcaagce tgaagcaggce catgettacce ttagaactgg agceggtegge 2880
cctgetgcag acggtggagg agcetgcggeg gcggagegca gagcccageg accgggagec 2940
tgagtgcacg cagcccgagce ccacgggcga ctgacagctc tgcaggagag attgcaacac 3000
catcccacac tgtccaggcc ttaactgaga gggacagaag acgctggaag gagagaagga 3060
agcgggaagt gtgcttctca gggaggaaac cggcttgcca gcaagtagat tcecttacgaac 3120
tccaacttge aattcagggg gcatgtccca gtgttttttt tgttgttttt agatactaaa 3180
tcgtcecccectte tceccagtcecctg attactgtac acagtagcett tagatggcgt ggacgtgaat 3240
aaatgcaact tatgtttt 3258
<210> SEQ ID NO 18

<211> LENGTH: 3496

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 18

gaattctatg gagtgtaatt ttgtgtatga attatatttt taaaacattg aagagttttc 60
agaaagaagg ctagtagagt tgattactga tactttatgc taagcagtac ttttttggta 120
gtacaatatt ttgttaggcg tttctgataa cactagaaag gacaagtttt atcttgtgat 180
aaattgatta atgtttacaa catgactgat aattatagct gaatagtcct taaatgatga 240
acaggttatt tagtttttaa atgcagtgta aaaagtgtgc tgtggaaatt ttatggctaa 300
ctaagtttat ggagaaaata ccttcagttg atcaagaata atagtggtat acaaagttag 360
gaagaaagtc aacatgatgc tgcaggaaat ggaaacaaat acaaatgata tttaacaaag 420
atagagttta cagtttttga actttaagcc aaattcattt gacatcaagc actatagcag 480
gcacaggttc aacaaagctt gtgggtattg acttccccca aaagttgtca gctgaagtaa 540
tttagcccac ttaagtaaat actatgatga taagctgtgt gaacttaget tttaaatagt 600
gtgaccatat gaaggtttta attacttttg tttattggaa taaaatgaga ttttttgggt 660
tgtcatgtta aagtgcttat agggaaagaa gcctgcatat aattttttac cttgtggcat 720
aatcagtaat tggtctgtta ttcaggcttc atagcttgta accaaatata aataaaaggc 780
ataatttagg tattctatag ttgcttagaa ttttgttaat ataaatctct gtgaaaaatc 840
aaggagtttt aatattttca gaagtgcatc cacctttcag ggctttaagt tagtattact 200
caagattatg aacaaatagc acttaggtta cctgaaagag ttactacaac cccaaagagt 960

tgtgttctaa gtagtatctt ggaaattcag agagatactc atcctacctg aatataaact 1020
gagataaatc cagtaaagaa agtgtagtaa attctacata agagtctatc attgatttct 1080
tttggtggta aaaatcttag ttcatgtgaa gaaatttcat gtgaatgttt tagctatcaa 1140
acagcactgt cacctactca tgcacaaaac tgcctcccaa agacttttec caggtcccte 1200
gtatcaaaac attaagagta taatggaaga tagcacgatc ttgtcagatt ggacaaacag 1260

caacaaacaa aaaatgaagt atgacttttc ctgtgaactc tacagaatgt ctacatattc 1320
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aactttccece gececggggtge ctgtctcaga aaggagtcett gectcecgtgetg gtttttatta 1380
tactggtgtg aatgacaagg tcaaatgctt ctgttgtggc ctgatgctgg ataactggaa 1440
actaggagac agtcctattc aaaagcataa acagctatat cctagctgta gctttattca 1500
gaatctggtt tcagctagtc tgggatccac ctctaagaat acgtctccaa tgagaaacag 1560
ttttgcacat tcattatctc ccaccttgga acatagtagce ttgttcagtg gttcttactce 1620
cagcctttcet ccaaacccte ttaattctag agcagttgaa gacatctctt catcgaggac 1680
taacccctac agttatgcaa tgagtactga agaagccaga tttcttacct accatatgtg 1740
gccattaact tttttgtcac catcagaatt ggcaagagct ggtttttatt atataggacc 1800
tggagatagg gtagcctget ttgcctgtgg tgggaagcetce agtaactggg aaccaaagga 1860
tgatgctatg tcagaacacc ggaggcattt tcccaactgt ccatttttgg aaaattctcet 1920
agaaactctg aggtttagca tttcaaatct gagcatgcag acacatgcag ctcgaatgag 1980
aacatttatg tactggccat ctagtgttcc agttcagcct gagcagecttg caagtgctgg 2040
tttttattat gtgggtcgca atgatgatgt caaatgcttt tgttgtgatg gtggcttgag 2100
gtgttgggaa tctggagatg atccatgggt agaacatgcc aagtggtttc caaggtgtga 2160
gttcttgata cgaatgaaag gccaagagtt tgttgatgag attcaaggta gatatcctca 2220
tcttecttgaa cagctgttgt caacttcaga taccactgga gaagaaaatg ctgacccacc 2280
aattattcat tttggacctg gagaaagttc ttcagaagat gctgtcatga tgaatacacc 2340
tgtggttaaa tctgccttgg aaatgggett taatagagac ctggtgaaac aaacagttca 2400
aagtaaaatc ctgacaactg gagagaacta taaaacagtt aatgatattg tgtcagcact 2460
tctaaatgct gaagatgaaa aaagagagga ggagaaggaa aaacaagctg aagaaatggc 2520
atcagatgat ttgtcattaa ttcggaagaa cagaatggct ctctttcaac aattgacatg 2580
tgtgcttecect atcctggata atcttttaaa ggccaatgta attaataaac aggaacatga 2640
tattattaaa caaaaaacac agataccttt acaagcgaga gaactgattg ataccatttt 2700
ggttaaagga aatgctgcgg ccaacatctt caaaaactgt ctaaaagaaa ttgactctac 2760
attgtataag aacttatttg tggataagaa tatgaagtat attccaacag aagatgtttc 2820
aggtctgtca ctggaagaac aattgaggag gttgcaagaa gaacgaactt gtaaagtgtg 2880
tatggacaaa gaagtttctg ttgtatttat tccttgtggt catctggtag tatgccagga 2940
atgtgccecct tctctaagaa aatgccctat ttgcaggggt ataatcaagg gtactgtteg 3000
tacatttctc tcttaaagaa aaatagtcta tattttaacc tgcataaaaa ggtctttaaa 3060
atattgttga acacttgaag ccatctaaag taaaaaggga attatgagtt tttcaattag 3120
taacattcat gttctagtct gctttggtac taataatctt gtttctgaaa agatggtatc 3180
atatatttaa tcttaatctg tttatttaca agggaagatt tatgtttggt gaactatatt 3240
agtatgtatg tgtacctaag ggagtagtgt cactgcttgt tatgcatcat ttcaggagtt 3300
actggatttg ttgttctttc agaaagcttt gaatactaaa ttatagtgta gaaaagaact 3360
ggaaaccagg aactctggag ttcatcagag ttatggtgcec gaattgtett tggtgetttt 3420
cacttgtgtt ttaaaataag gatttttctc ttatttctcc ccctagtttg tgagaaacat 3480

ctcaataaag tgcttt 3496

<210> SEQ ID NO 19
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<211> LENGTH: 1807
<212> TYPE: DNA
<213> ORGANISM: homo sapiens
<400> SEQUENCE: 19
gaattcttte ttcagcccat gtaaacatga aaataagggt taaaaatgac ttcattatgg 60
ggaaaaggga caggatgcaa attgttcaaa ttccgggtgg ccgectgectece ggectecggg 120
gecttgegga gactcaccce ttcagegteg ctgeccccag ctcagetett actgegggec 180
gtcecgacgge ggtcccatcce tgtcagggac tatgeggcege aaacatctcc ttcecgccaaaa 240

gcaggcgeeg ccaccgggeg catcegtggeg gtcattggeg cagtggtgga cgtcecagttt 300

gatgagggac taccaccaat tctaaatgcc ctggaagtgc aaggcaggga gaccagactg 360
gttttggagg tggcccagca tttgggtgag agcacagtaa ggactattgc tatggatggt 420
acagaaggct tggttagagg ccagaaagta ctggattctg gtgcaccaat caaaattcct 480
gttggtcctg agactttggg cagaatcatg aatgtcattg gagaacctat tgatgaaaga 540
ggtcccatca aaaccaaaca atttgctcee attcatgetg aggctccaga gttcatggaa 600
atgagtgttg agcaggaaat tctggtgact ggtatcaagg ttgtcgatct gctagctccce 660
tatgccaagg gtggcaaaat tgggettttt ggtggtgctg gagttggcaa gactgtactg 720
atcatggagt taatcaacaa tgtcgccaaa gcccatggtg gttactctgt gtttgetggt 780
gttggtgaga ggacccgtga aggcaatgat ttataccatg aaatgattga atctggtgtt 840
atcaacttaa aagatgccac ctctaaggta gcgctggtat atggtcaaat gaatcaacca 900
cctggtgcte gtgcccgggt agctctgact gggctgactg tggctgaata cttcagagac 960

caagaaggtc aagatgtact gctatttatt gataacatct ttcgcttcac ccaggcetggt 1020
tcagaggtgt ctgcattatt gggccgaatc ccttcectgetg tgggctatca gcctaccctyg 1080
gccactgaca tgggcactat gcaggaaaga attaccacta ccaagaaggg atctatcacc 1140
tctgtacagg ctatctatgt gcctgctgat gacttgactg accctgeccce tgctactacg 1200
tttgcccatt tggatgctac cactgtactg tcgegtgcca ttgctgaget gggcatctat 1260
ccagctgtgg atcctctaga ctecacctcet cgtatcatgg atcccaacat tgttggcagt 1320
gagcattacg atgttgcccg tggggtgcaa aagatcctgc aggactacaa atccctccag 1380
gatatcattg ccatcctggg tatggatgaa ctttctgagg aagacaagtt gaccgtgtcce 1440
cgtgcacgga aaatacagcg tttcecttgtet cagccattec aggttgctga ggtcttcaca 1500
ggtcatatgg ggaagctggt acccctgaag gagaccatca aaggattcca gcagattttg 1560
gcaggtgaat atgaccatct cccagaacag gccttctata tggtgggacc cattgaagaa 1620
gctgtggcaa aagctgataa gctggctgaa gagcattcat cgtgaggggt ctttgtccte 1680
tgtacttgtc tctcteccttg cccctaacce aaaaagcttc atttttctat ataggctgcea 1740
caagagcctt gattgaagat atattctttc tgaacagtat ttaaggtttc caataaaatc 1800
ggaattc 1807
<210> SEQ ID NO 20

<211> LENGTH: 2676

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 20
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gttccggega ggaggccgceg ccagtgacag cgatggcgge ggagtcggcg ctccaagttg 60
tggagaagct gcaggcgcge ctggccgcga acccggacce taagaagcta ttgaaatatt 120
tgaagaaact ctccaccctg cctattacag tagacattct tgeggagact ggggttggga 180
aaacagtaaa tagcttgcga aaacacgagc atgttggaag ctttgccagg gacctagtgg 240
cccagtggaa gaagetggtt cctgtggaac gaaatgctga gectgatgaa caggactttg 300
agaagagcaa ttcccgaaag cgccctceggg atgccctgca gaaggaggag gagatggagg 360
gggactacca agaaacctgg aaagccacgg ggagccgatc ctatageccct gaccacaggce 420
agaagaaaca taggaaactc tcggagctcg agagacctca caaagtgtct cacggtcatg 480
agaggagaga tgagagaaag aggtgtcaca gaatgtcacc aacttactct tcagaccctg 540
agtcttctga ttatggccat gttcaatccc ctccatcttg taccagtcct catcagatgt 600
acgtcgacca ctacagatcc ctggaggagg accaggagcc cattgtttca caccagaagc 660
ctgggaaagg ccacagcaat gcctttcagg acagactcgg ggccagccaa gaacgacacc 720
tgggtgaacc ccatgggaaa ggggttgtga gtcaaaacaa ggagcacaaa tcttcccaca 780
aggacaaacg ccccgtggat gccaagagtg atgagaaggce ctetgtggtg agcagagaga 840
aatcacacaa ggccctctece aaagaggaga accgaaggcec accctcaggg gacaatgcaa 900
gggagaaacc gccctctagt ggcgtaaaga aagagaagga cagagagggc agcagcctga 960

agaagaagtg tttgcctcece tcagaggccg cttcagacaa ccacctgaaa aagccaaagce 1020
acagagaccc agagaaagcc aaattggaca aaagcaagca aggtctggac agctttgaca 1080
caggaaaagg agcaggagac ctgttgccca aggtaaaaga gaagggttct aacaacctaa 1140
agactccaga agggaaagtc aaaactaatt tggatagaaa gtcactgggce tccctceccta 1200
aagttgagga gacagatatg gaggatgaat tcgagcagcc aaccatgtct tttgaatcct 1260
acctcagcta tgaccagccce cggaagaaaa agaaaaagat tgtgaaaact tcagccacgg 1320
cacttggaga taaaggactt aaaaaaaatg actctaaaag cactggtaaa aacttggact 1380
cagttcagaa attacccaag gtgaacaaaa ccaagtcaga gaagccggct ggagctgatt 1440
tagccaaget gagaaaggtg cctgatgtgt tgcecagtgtt geccagaccte ccgttaccceg 1500
cgatacaggc caattaccgt ccactgecctt ccctcgaget gatatcctec ttccagccaa 1560
agcgaaaagc gttctcectteca ccccaggaag aagaagaagce tggatttact gggcgcagaa 1620
tgaattccaa gatgcaggtg tattctggtt ccaagtgtgce ctatctccect aaaatgatga 1680
ccttgcacca gcaatgcatce cgagtactta aaaacaacat cgattcaatc tttgaagtgg 1740
gaggagtccecc atactctgtt cttgaacccg ttttggagag gtgtacacct gatcagectgt 1800
atcgcataga ggaatacaat catgtattaa ttgaagaaac agatcaatta tggaaagttc 1860
attgtcaccg agactttaag gaagaaagac ccgaagagta tgagtcgtgg cgagagatgt 1920
acctgegget tcaggacgec cgagagcagce ggctacgagt actaacaaag aatatccagt 1980
tcgcacatge caataagccecc aaaggccgac aagcaaagat ggcctttgte aactctgtgg 2040
ccaagccacce tecgtgacgte cggaggaggce aggaaaagtt tggaacggga ggagcagcetg 2100
tccctgagaa aatcaagatc aagccagccce cgtaccecat gggaagcagce catgcttccg 2160
ccagtagcat cagctttaac cccagccctg aggagccggce ctatgatgge ccaagcacca 2220

gcagtgccca cttggcacca gtggtcagca gcactgttte ctatgatcct aggaaaccca 2280
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ctgtgaagaa aattgcccca atgatggcca agacaattaa agctttcaag aacagattct 2340
cccgacgata aactgaggac ttgccttgga aatggaatct ggggaggcag gaatacaagg 2400
acagtggggg ttggggaatg gaattctaca ggagactgga gtcttgcttt gtggatcctt 2460
ttggtctceg agtctgcagt ctgcaggtge tgcccctggg aacctgegtg ccacageccce 2520
gectecctge ctggagcaca ctttagaatt ctgaagatgt gaagcectetg tctcactgag 2580
gattttaaag gtcaattata cttttgttgt tcattagcat ctttgtaaac tataagacgt 2640
agttttaatt aataaatatt gcccccagat gttaaa 2676
<210> SEQ ID NO 21

<211> LENGTH: 2961

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 21

cggtgctgge cccggegagg tagcecttctgg aaggegetge tettceggtt ctetgtceccg 60
gttecctgggg ttgcacagac agaccctgta aacatgtcag ggttcagtcc ggaactcatce 120
gactacttgg aagggaaaat ctcctttgag gagttcgaac ggcggagaga agagagaaaa 180
acccgcgaga agaaaagtcet tcaggaaaaa ggcaagttat cagctgaaga aaatcccgat 240
gactctgaag ttccatcatc atcaggaatt aactctacca aatcccaaga caaagatgtce 300
aatgaaggag aaacatcaga tggagtgagg aagtcagttc acaaggtctt tgcttccatg 360

cttggagaga atgaagatga tgaggaggaa gaggaagaag aggaggagga ggaggaggag 420

gaagaaacac ctgagcaacc cactgcgggc gatgtatttg tattggagat ggttctcaat 480
cgtgaaacca agaaaatgat gaaagagaaa aggcctcgga gtaaacttcc cagagctctg 540
agaggtctca tgggtgaagc caacattcgt tttgctcgag gagaacgtga agaggcgata 600
ttgatgtgca tggaaatcat aagacaagct cctctggctt atgagccatt ctctactcta 660
gccatgatat atgaggacca aggtgacatg gaaaaatcat tgcagtttga gttgattget 720
gcgecatttaa atcccagtga cacagaagaa tgggttagac tggcagaaat gtctctggaa 780
caagacaata ttaagcaggc tattttttgc tatacaaaag ctcttaaata tgaacctact 840
aatgtcecgtt atctgtggga gcgatcaage ctttatgaac agatgggtga tcataaaatg 900
gccatggatg gttataggceg tattttaaac cttttgtctce catctgatgg cgaacgtttt 960

atgcagctgg ctagagatat ggcaaagagt tactatgaag ccaatgatgt tacttctgcet 1020
attaacataa ttgatgaagc tttctcaaag caccagggcc tagtctccat ggaagatgtt 1080
aacatagcag ctgaactata tatttctaac aaacagtatg acaaagcttt ggagataatt 1140
acagattttt ctggaattgt gctggaaaaa aaaacttcag aagaaggcac ctcagaagag 1200
aataaagctc ctgagaatgt tacctgcact atacctgatg gcgtgccaat agatatcaca 1260
gtgaagttga tggtctgcct tgtacatctc aacattcttg aaccacttaa tcctctcecttg 1320
acaacactag tagaacagaa tcctgaagat atgggagacc tatacctaga tgttgctgaa 1380
gcttttetgg atgttggtga atataattcet gecacttecce tcectcagtge tettgtttge 1440
tctgaaagat acaaccttgc agtagtttgg cttcgtcatg cagaatgttt aaaggcectta 1500
ggctatatgg agcgagctgce tgaaagctat ggcaaggtgg ttgatctgge cccactccat 1560

ttggatgcaa ggatttcact ttctaccctt cagcagcagc tgggccagcc tgagaaagct 1620
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ctggaagctc tggaaccaat gtatgatcca gatactttag cacaggatgc aaatgctgca 1680
cagcaggaac tgaagttatt gcttcatcgt tctactctgt tgttttcaca aggcaaaatg 1740
tatggttatg tggatacctt acttactatg ttagccatgc ttttaaaggt agcaatgaat 1800
cgagcccaag tttgtttgat atccagttce aagtctggag agaggcatct ttatcttatt 1860
aaagtatcga gagacaaaat atcagacagc aatgaccaag agtcagcaaa ttgtgatgca 1920
aaagcaatat ttgctgtgct cacaagcgtc ttgacaaagg atgactggtg gaatcttctg 1980
ttgaaggcca tatactcctt atgtgaccta tcccgatttc aagaggctga gttgcttgta 2040
gattcctcat tggaatatta ctcattttat gatgacaggc aaaaacgcaa agaactagaa 2100
tactttggtc tgtctgctge aattctggac aaaaatttca gaaaggcata caactatatc 2160
aggataatgg taatggaaaa tgtcaataaa ccccagctct ggaacatttt caatcaagtt 2220
accatgcact cccaagatgt acgacatcat cgcttctgtc tccgtttgat gctgaaaaac 2280
ccagaaaatc atgccctatg tgtcttaaat ggacacaatg catttgtatc tggtagtttt 2340
aagcatgcgce ttggacagta tgtgcaagcc tttcgcactc accctgacga acctctctat 2400
agcttctgta taggcctaac ctttattcat atggcatctc agaagtatgt gttacggaga 2460
catgctcetta ttgtacaggg cttttecttt cttaatcgat acctcagttt acgtgggcecce 2520
tgccaggaat cattctacaa tttgggccgt ggecttcatc agttgggget gattcatctt 2580
gcaatccact attatcagaa ggccctggag ctcccteccac ttgtggtaga gggtatagaa 2640
cttgaccagt tagacttacg aagagatatt gcctacaact tgtctctcat ctatcagagce 2700
agtgggaata ccggaatggc tcaaacgctt ttgtatacct attgttctat ataaagcacc 2760
gcaactgaga acagagcaat ggcagctgct gtgtgaggac cagtgtcttce tgtctcaggg 2820
cttattattt gtaactccaa aatagaaatg accatttcag aattacctaa caaacagtgt 2880
atttattttt aatatgtgat catgatcttg tggtatatat gcaaaattat tcctacaaaa 2940
aaaaaaaaaa aaaaaaaaaa a 2961
<210> SEQ ID NO 22

<211> LENGTH: 5676

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 22

ggatccttga gggcactggt gcgactttca ggtgaggtct tagcagatga aagcggctgg 60
ctgtggccceg cgccagtagt gectttctget ccgcactcge cgtgagccag gtgtgcaacc 120
ggatttgggg cgagggtcgc gctggctacc tcgcatgege agagccggaa gcccgctgac 180
cggactacag ctcccagaag agccttgtgg aggccgcaga cgcgaagcecg ctggegccat 240
cttgaaatct gatcctccat cceccgagget ttgegtetge geggceggec getgetgetce 300
cgggagecca gtctgctaaa aggggaggac gttgaggacg cggeggetgg cgggagagac 360
agctggggag agacatggca gggtcggage gcggectgeg cctcectgtcac tcagcatcct 420
cttaggcegtt tccacgceceg cccectgece gaggggceggg gctgacgget ctggtacceceg 480
gagtcggege gcggggcagg ggcgcegecece tgcagagtgg ggaccccact gggetgtgec 540
atgctgaccg gagaccaccyg aggcgggaga cagagcgcgg cgaagagcca ttgagtggte 600

acccagtage cgeccgecgee gecgectegg gaagettgee accegctagg agggaagatg 660
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aaggagattt gcaggatctg tgcccgagag ctgtgtggaa accagcggeg ctggatctte 720
cacacggcgt ccaagctcaa tctccaggtt ctgctttcge acgtcttggg caaggatgtce 780
ccccgegatg gcaaagcecga gttegettge agcaagtgtg ctttcatget tgatcgaatce 840
tatcgattcg acacagttat tgcccggatt gaagegettt ctattgageg cttgcaaaag 900
ctgctactgg agaaggatcg cctcaagttce tgcattgcca gtatgtatcg gaagaataac 960

gatgactctg gcgcggagat caaggcgggg aatgggacgg ttgacatgtc cgtcttaccce 1020
gatgcgagat actctgcact gctccaggag gacttcgect attcagggtt tgagtgctgg 1080
gtggagaatg aggatcagat ccaggagcca cacagctgcc atggttcaga aggccctgga 1140
aaccgaccca ggagatgccg tggttgtgec getttgeggg ttgctgatte tgactatgaa 1200
gccatttgta aggtacctceg aaaggtggcc agaagtatct cctgecggcecce ttctagcagyg 1260
tggtcgacca gcatttgcac tgaagaacca gcgttgtctg aggttgggcce acccgactta 1320
gcaagcacaa aggtaccccc agatggagaa agcatggagg aagagacgcc tggttcctcet 1380
gtggaatctt tggatgcaag cgtccaggct agccctccac aacagaaaga tgaggagact 1440
gagagaagtg caaaggaact tggaaagtgt gactgttgtt cagatgatca ggctccgcag 1500
catgggtgta atcacaagct ggaattagct cttagcatga ttaaaggtct tgattataag 1560
cccatccaga gcccccgagg gagcaggctt ccgattecag tgaaatccag cctacctgga 1620
gccaagcctg gccctagcat gacagatgga gttagttceg gttteccttaa caggtcetttg 1680
aaaccccttt acaagacacc tgtgagttat cccttggage tttcagacct gcaggagcetg 1740
tgggatgatc tctgtgaaga ttatttgcecg ctceccgggtece ageccatgac tgaagagttg 1800
ctgaaacaac aaaagctgaa ttcacatgag accactataa ctcagcagtc tgtatctgat 1860
tcccacttgg cagaactcca ggaaaaaatc cagcaaacag aggccaccaa caagattctt 1920
caagagaaac ttaatgaaat gagctatgaa ctaaagtgtg ctcaggagtc gtctcaaaag 1980
caagatggta caattcagaa cctcaaggaa actctgaaaa gcagggaacg tgagactgag 2040
gagttgtacc aggtaattga aggtcaaaat gacacaatgg caaagcttcg agaaatgctg 2100
caccaaagcce agcettggaca acttcacage tcagagggta cttctceccage tcagcaacag 2160
gtagctctge ttgatcttca gagtgcttta ttctgcagec aacttgaaat acagaagctce 2220
cagagggtgg tacgacagaa agagcgccaa ctggctgatg ccaaacaatg tgtgcaattt 2280
gtagaggctg cagcacacga gagtgaacag cagaaagagg cttcttggaa acataaccag 2340
gaattgcgaa aagccttgca gcagctacaa gaagaattgce agaataagag ccaacagctt 2400
cgtgcctggg aggctgaaaa atacaatgag attcgaaccc aggaacaaaa catccagcac 2460
ctaaaccata gtctgagtca caaggagcag ttgcttcagg aatttcggga gctcctacag 2520
tatcgagata actcagacaa aacccttgaa gcaaatgaaa tgttgcttga gaaacttcge 2580
cagcgaatac atgataaagc tgttgctctg gagcgggcta tagatgaaaa attctctget 2640
ctagaagaga aagaaaaaga actgcgccag cttegtcettg ctgtgagaga gcgagatcat 2700
gacttagaga gactgcgcga tgtcctctec tceccaatgaag ctactatgca aagtatggag 2760
agtctcctga gggccaaagg cctggaagtg gaacagttat ctactacctg tcaaaacctce 2820
cagtggctga aagaagaaat ggaaaccaaa tttagccgtt ggcagaagga acaagagagt 2880

atcattcagc agttacagac gtctcttcat gataggaaca aagaagtgga ggatcttagt 2940
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gcaacactgc tctgcaaact tggaccaggg cagagtgaga tagcagagga gctgtgccag 3000
cgtctacagc gaaaggaaag gatgctgcag gaccttctaa gtgatcgaaa taaacaagtg 3060
ctggaacatg aaatggagat tcaaggcctg cttcagtctg tgagcaccag ggagcaggaa 3120
agccaagctg ctgcagagaa gttggtgcaa gccttaatgg aaagaaattc agaattacag 3180
gcectgegee aatatttagg agggagagac tccctgatgt cccaagcacce catctctaac 3240
caacaagctg aagttacccc cactggccgt cttggaaaac agactgatca aggttcaatg 3300
cagatacctt ccagagatga tagcacttca ttgactgcca aagaggatgt cagcataccc 3360
agatccacat taggagactt ggacacagtt gcagggctgg aaaaagaact gagtaatgcc 3420
aaagaggaac ttgaactcat ggctaaaaaa gaaagagaaa gtcagatgga actttctgcet 3480
ctacagtcca tgatggctgt gcaggaagaa gagctgcagg tgcaggctge tgatatggag 3540
tctctgacca ggaacataca gattaaagaa gatctcataa aggacctgca aatgcaactg 3600
gttgatcctg aagacatacc agctatggaa cgcctgaccc aggaagtctt acttcecttcegg 3660
gaaaaagttg cttcagtaga atcccagggt caagaaattt caggaaaccg aagacaacag 3720
ttgctgetga tgctagaagg actagtagat gaacggagtc ggctcaatga ggccttacaa 3780
gcagagagac agctctatag cagtctggtg aagttccatg cccatccaga gagctctgag 3840
agagaccgaa ctctgcaggt ggaactggaa ggggctcagg tgttacgcag tcggctagaa 3900
gaagttcttg gaagaagctt ggagcgctta aacaggctgg agaccctgge cgccattgga 3960
ggtgcagctg caggggatga caccgaagat acaagcactg agttcactga cagtattgag 4020
gaggaggctg cacaccatag tcaccagcaa ctatagcttc agaagcattt ttacttgcaa 4080
gacgatggac acattcccct tgggettttt gtaactgaaa cgcaccacag aagacaggga 4140
gtcatcgaag ggctgctcgg ggaggtggca gggcggagga cctgettggg aagaaactcc 4200
aagaagattg gaatgcttcc aaagcaagaa tctttctcag tgaaatctca ttatacaaag 4260
agaaccttat gcaacctgac aaaccactga ggtcatggtg actcagtgat cagcagatgg 4320
tacttcaaca gcaatcccect gtcaaacctce agaacttgag gctgaaacat tgcttceccacce 4380
caccatcagt gaagatgtaa ctagcatgtt acaagagtga ataatctgga cttcagagat 4440
taagtcacca atagtgatct cacaagcact caccggaact cctataatgt ctccactttg 4500
tccatgccat ttagcaatct catctcctaa atggactgtg cctatgattc ttaaggagaa 4560
agtgaatcat tggtagatat cctgcacaag cagctggact ttccagtaat agctttcttg 4620
gggctattag gaaaattaaa caagaaatga ggctttctgg gtctgectgt atgtcttctg 4680
cataagacaa agaagagaca tcgaatcaac caataagaag agcccaaata agcatcctca 4740
aatcttttgg gatttggcac ttggggacat gagtagttgt ctgggatacg tcatattctc 4800
aacagtttct ttgtagtagt aggatcacct tcttataata ggatcacctt cttgttgcta 4860
tagctgtacc cgaccttcece ttcectcecttg agtgecttgca tgagectccac ttttectttt 4920
gcttgaacag cttctectga gtectectta ccgatggttg tgactttaat tatatacatce 4980
tctgtececte cagacagatc cctcectgtect cactctetga tttcattgag gatcttgggt 5040
gagagagagg gacctgcagg atgaacaaat gtctactcta agacagctag attgggaggt 5100
tggctggtca ctgatggtta taatgactgt gggacaggat taacttcaga ataaatgaac 5160

aggagacaca gatatgaaga aagtttctga ttgatatggt ctgaagtact cctggtattg 5220
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caagtcattt gctctaattc tcaattgtag gcaaactgat ttgtaaattt gcttcttcag 5280
ccttectttee tgtagectag catggagaat ctgaccagac cccattttga gaaggtcage 5340
ctacactgga atgaactttt tacattaggg catttgtatt tccctcacaa tacttgccac 5400
attacttggc ataggagaga tgcttagtgt aattataagt taacaagcct ttggatcagg 5460
gcttgactca tgatagacaa agtatatgec tgctggatgg aagaatctcet tgggcgagca 5520
ccatttttct ttccatcacc tttceccttgaa aatatatctt cagcectttggg taggaggaat 5580
cttggtgtat gaaatcattg caaatttact tcatcttttc tggagtttga agttgtgact 5640
ctcectgctac caattaaata aagcttactt tgccat 5676
<210> SEQ ID NO 23

<211> LENGTH: 1866

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 23

atggcggatt tcgaagagtt gaggaatatg gtttctagtt ttagggtttc tgaactacaa 60
gtattactag gctttgctgg acggaataaa agtggacgca agcatgacct cctgatgagg 120
gcgetgceatt tattgaagag cggctgcage cctgeggtte agattaaaat ccgagaattg 180
tatagacgcc gatatccacg aactcttgaa ggactttctg atttatccac aatcaaatca 240
tcggttttca gtttggatgg tggctcatca cctgtagaac ctgacttgge cgtggcectgga 300
atccactcgt tgccttccac ttcagttaca cctcactcac catcctctec tgttggttcet 360
gtgctgctte aagatactaa gcccacattt gagatgcagce agccatctcc cccaattcect 420
cctgteccate ctgatgtgca gttaaaaaat ctgccctttt atgatgtect tgatgttcete 480
atcaagccca cgagtttagt tcaaagcagt attcagcgat ttcaagagaa gttttttatt 540
tttgctttga cacctcaaca agttagagag atatgcatat ccagggattt tttgccaggt 600
ggtaggagag attatacagt ccaagttcag ttgagacttt gcctggcaga gacaagttgce 660
cctcaagaag ataactatcc aaatagtcta tgtataaaag taaatgggaa gctatttcct 720
ttgcctgget atgcaccacce gectaaaaat gggattgaac agaagcgcecce tggacgceccce 780
ttgaatatta catctttagt taggttatct tcagctgtgc caaaccaaat ttccatttct 840
tgggcatcag aaattgggaa gaattactct atgtctgtat atcttgtacg gcagcttaca 900
tcagccatgt tattacagag attaaaaatg aaaggtatta gaaaccctga tcattccaga 960

gcactaatta aagaaaaact tactgcagat cctgatagtg aaattgctac aactagcctt 1020
cgggtatcect tgatgtgcecce tttaggaaaa atgaggctga caatcccatg ccgtgcagtg 1080
acttgtacac atctgcagtg ttttgatgct gccctctatc tacaaatgaa tgagaaaaag 1140
cccacctgga tttgtcctgt gtgtgacaaa aaagctgcct atgaaagtct aatattagat 1200
gggcttttta tggaaattct caatgactgt tctgatgtag atgagatcaa attccaagaa 1260
gatggttctt ggtgtccaat gagaccgaag aaagaagcta tgaaagtatc cagccaaccg 1320
tgtacaaaaa tagaaagttc aagcgtcctce agtaagcectt gttcagtgac tgtagccagt 1380
gaggcaagca agaagaaagt agatgttatt gatcttacaa tagaaagctc ttctgacgaa 1440
gaggaagacc ctcctgccaa aaggaaatgce atctttatgt cagaaacaca aagcagccca 1500

accaaagggg ttctcatgta tcagccatct tctgtaaggg tgcccagtgt gactteggtt 1560
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gatcctgetg ctattcecgcee ttcattaaca gactactcag taccattcca ccatacgcca 1620
atatcaagca tgtcatcaga tttgccaggt ttggattttc tttcccttat tccagttgat 1680
cceccagtact gtcctcecctat gtttttggat agtctcacct cacccttaac agcaagcagt 1740
acgtctgtca ccaccaccag ctcccatgaa agcagtactc atgttagttce atccagcage 1800
aggagtgaga caggggtcat aaccagcagt ggaagtaaca ttcctgaaat catctcattg 1860
gactaa 1866
<210> SEQ ID NO 24

<211> LENGTH: 2972

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 24

gecgecgegget ccgatgggaa gcatgacceg ggtggcggga caagacttge ttcccggeca 60
cgegegeteg gecggecegtyg gggcggggca taggegtgac gtggtgtege gtatcgagtce 120
tccgeccect teccgectee cecgtatataa gacttegeeg agcactctca ctcgcacaag 180
tggaccgggg tgttgggtge tagteggcac cagaggcaag ggtgcgagga ccacggccegg 240
ctcggacgtg tgaccgegece tagggggtgg cagegggcag tgeggggcegg caaggcgacce 300
atggarcttt tgcggactat cacctaccag ccagccgcca gcaccaaaat gtgcgagcag 360

gcgetgggea agggttgegyg aggggacteg aagaagaage ggccgecgca geeccccgag 420

gaatcgcagce cacctcagtc ccaggcgcaa gtgcccccegg cggcccectca ccaccatcac 480
caccattcgc actcggggcc ggagatctceg cggattatcg tcgaccccac gactgggaag 540
cgctactgcce ggggcaaagt gctgggaaag ggtggctttg caaaatgtta cgagatgaca 600
gatttgacaa ataacaaagt ctacgccgca aaaattattc ctcacagcag agtagctaaa 660
cctcatcaaa gggaaaagat tgacaaagaa atagagcttc acagaattct tcatcataag 720
catgtagtgc agttttacca ctacttcgag gacaaagaaa acatttacat tctcttggaa 780
tactgcagta gaaggtcaat ggctcatatt ttgaaagcaa gaaaggtgtt gacagagcca 840
gaagttcgat actacctcag gcagattgtg tctggactga aataccttca tgaacaagaa 900
atcttgcaca gagatctcaa actagggaac ttttttatta atgaagccat ggaactaaaa 960

gttggggact tcggtctggce agccaggcta gaacccytgg aacacagaag gagaacgata 1020
tgtggtaccc caaattatct ctctcctgaa gtcectcaaca aacaaggaca tggctgtgaa 1080
tcagacattt gggccctggg ctgtgtaatg tatacaatgt tactagggag gcccccattt 1140
gaaactacaa atctcaaaga aacttatagg tgcataaggg aagcaaggta tacaatgccg 1200
tcectcattge tggctecctge caagcactta attgctagta tgttgtccaa aaacccagag 1260
gatcgtccca gtttggatga catcattcga catgactttt ttttgcaggg cttcactccg 1320
gacagactgt cttctagctg ttgtcataca gttccagatt tccacttatc aagcccagcet 1380
aagaatttct ttaagaaagc agctgctgct ctttttggtg gcaaaaaaga caaagcaaga 1440
tatattgaca cacataatag agtgtctaaa gaagatgaag acatctacaa gcttaggcat 1500
gatttgaaaa agacttcaat aactcagcaa cccagcaaac acaggacaga tgaggagctc 1560
cagccaccta ccaccacagt tgccaggtct ggaacacccg cagtagaaaa caagcagcag 1620

attggggatg ctattcggat gatagtcaga gggactcttg gcagctgtag cagcagcagt 1680
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gaatgccttg aagacagtac catgggaagt gttgcagaca cagtggcaag ggttcttcgg 1740
ggatgtctgg aaaacatgcc ggaagctgat tgcattccca aagagcagct gagcacatca 1800
tttcagtggg tcaccaaatg ggttgattac tctaacaaat atggctttgg gtaccagctce 1860
tcagaccaca ccgteggtgt ccttttcaac aatggtgctce acatgagcct ccttccagac 1920
aaaaaaacag ttcactatta cgcagagctt ggccaatget cagttttceccce agcaacagat 1980
gctectgage aatttattag tcaagtgacg gtgctgaaat acttttctca ttacatggag 2040
gagaacctca tggatggtgg agatctgcct agtgttactg atattcgaag acctecggctce 2100
tacctcctte agtggctaaa atctgataag gccctaatga tgctctttaa tgatggcacce 2160
tttcaggtga atttctacca tgatcataca aaaatcatca tctgtagcca aaatgaagaa 2220
taccttctca cctacatcaa tgaggatagg atatctacaa ctttcaggct gacaactctg 2280
ctgatgtctg gctgttcatc agaattaaaa aatcgaatgg aatatgccct gaacatgctce 2340
ttacaaagat gtaactgaaa gacttttcga atggacccta tgggactcct cttttccact 2400
gtgagatcta cagggaagcc aaaagaatga tctagagtat gttgaagaag atggacatgt 2460
ggtggtacga aaacaattcc cctgtggcct gectggactgg gtggaaccca gaaccaggct 2520
aaggcataca gttcttgact ttggacaatc ccaagagtga accagaatgc agttttectt 2580
gagatacctg ttttaaaagg tttttcagac aattttgcag aaaggtgcat tgattcttaa 2640
attctctetg ttgagagcat ttcagccaga ggactttgga actgtgaata tacttcctga 2700
aggggaggga gaagggagga agctcccatg ttgtttaaag gctgtaattg gagcagcttt 2760
tggctgcgta actgtgaact atggccatat ataatttttt ttcattaatt tttgaagata 2820
cttgtggctg gaaaagtgca ttcecttgtta ataaactttt tatttattac agcccaaaga 2880
gcagtattta ttatcaaaat gtcttttttt ttatgttgac cattttaaac cgttggcaat 2940
aaagagtatg aaaacgcaaa aaaaaaaaaa aa 2972
<210> SEQ ID NO 25

<211> LENGTH: 2805

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 25

gctgagetgg acttggeggt gggagccgga gectgettgt tgcagetgtg ggtgaggacyg 60
gctctageta ggtgagcgge tccggccagt tcccttttag actatggcga catacctgga 120
gttcatccag cagaatgaag aacgggatgg tgtgcgtttt agttggaacg tgtggccttce 180
cagccggctg gaggctacaa gaatggttgt acccctgget tgtctectta ctectttgaa 240
agaacgtcca gacctacctc ctgtacaata tgaacctgtg ctttgcagca ggccaacttg 300
taaagctgtt ctcaacccac tttgtcaggt tgattatcga gcaaaacttt gggcctgtaa 360
tttetgtttt caaagaaatc agtttcctce agettatgga ggcatatctg aggtgaatca 420
acctgccgaa ttgatgcccece agttttctac aattgagtac gtgatacage gaggtgctca 480
gtcecectetg atcetttetet atgtggttga cacatgectg gaggaagatg accttcaage 540
actcaaagag tccctgcaga tgtccctgag tcttcettect ccagatgetce tggtgggtcet 600
gatcacattt ggaaggatgg tgcaggttca tgagctaagc tgtgaaggaa tctccaaaag 660

ttatgtette cgagggacca aggatttaac tgcaaagcaa atacaggata tgttgggect 720
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gaccaagcca gccatgecca tgcagcaage acgacctgca caaccacagg agcacccttt 780
tgcttcaage agatttctge agectgttca caagattgat atgaacctca ctgatcttet 840
tggggagcta cagagggacc catggccagt aactcagggg aagagacctt tgcgatccac 900
tggtgtgget ttgtccattg ctgttggett gctggaggge acttttccaa acacaggagce 960

caggatcatg ctgtttactg gaggtccccee tacccaaggg cctggcatgg tggttggaga 1020
tgaattaaag attcctattc gttcttggca tgatattgag aaagataatg cacgattcat 1080
gaaaaaggca accaagcact atgagatgct tgctaatcga acagctgcaa atggtcactg 1140
cattgatatt tatgcttgtg cccttgatca aactggactt ttggagatga agtgttgtgce 1200
aaatcttact ggaggctaca tggtaatggg agattctttc aacacttctc tcttcaagca 1260
gacattccaa agaatcttta ctaaagattt taatggagat ttccgaatgg catttggtgce 1320
tactttggac gtaaagacct ctcgggaact gaagattgca ggagccattg gtccatgegt 1380
atctctgaat gtgaaaggac cgtgtgtgtc agaaaatgag cttggtgttg gtggcacgag 1440
tcagtggaaa atctgtggcc tagatcctac atctacactt ggcatctatt ttgaagttgt 1500
caatcagcac aacaccccga tcccccaagg aggcagagga gccatccagt ttgtcacgca 1560
ttatcagcac tccagcaccce agagacgcat ccgegtgacce accatcgecce gaaattggge 1620
agatgtacag agtcagctca ggcacataga agcagcattt gaccaggagg ctgcggcagt 1680
gttgatggca cggcttgggg tgttccgage ggagtcagag gaggggcccg atgtgctceceg 1740
gtggctggac cgacaactca tccgactgtg tcaaaagttt ggacagtata acaaagaaga 1800
cceccacttet tttaggttat cagattcectt ttctctatat cctcagttta tgttccatcet 1860
gagaagatct ccatttcttc aagtgtttaa caacagtcct gatgagtcgt catattacag 1920
acatcatttt gcccggcagg acctgaccca gtccctcatc atgatccage ccattctcecta 1980
ctcttactcce tttcatgggc caccagagcce agtactcttg gatagcagca gcattctage 2040
tgacagaatt ttgctgatgg atactttctt tcaaattgtc atttatcttg gtgagaccat 2100
agcccagtgg cgtaaagctg gctaccagga catgcccgag tatgaaaact tcaagcacct 2160
tctgcaggca ccactggatg atgctcaaga aattctgcaa gcacgcecttece cgatgccacyg 2220
ttacatcaac acggagcatg gaggcagtca ggctcgattc cttttgtcca aagtgaaccce 2280
atctcagaca cacaataacc tgtatgcttg gggacaggaa actggagcac ccatcctaac 2340
tgatgatgtt agcctgcagg tgttcatgga ccatttgaag aagctggcetg tcectccagtge 2400
ctgttaagct gaggatacaa ccaggaaatg caacggtgtc agattgtgtt caaaatgtct 2460
agaaaggctt gataacattc ctgttacttt tctagcagat tttaacaaat aatcaaggac 2520
attttatatg taactcttta gattataatt tatttgtatt cctgtctttg tcctttttcet 2580
tgcactataa aattataagg tcataaatgt tttggtactt gtagatgttt atgtgctttt 2640
tgtatcctaa cttttagaat ctaaataaaa tcagaggtaa tgtattttgg cagecttgttt 2700
aggtgagaat cttaatgatc ataaaaggaa ataaatctag atgcagaaag tactggctaa 2760
aatattgcta atacaaatgt gatttcctga aaaaaaaaaa aaaaa 2805
<210> SEQ ID NO 26

<211> LENGTH: 766

<212> TYPE: DNA
<213> ORGANISM: homo sapiens
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<400> SEQUENCE: 26
cactttgtca ccaactgctg ccaactcgcec accactgctg ccgcaatcge aaccactgcet 60
ttgtctctga agtgagactg ctectggtge catgaacgga gacgacacct ttgcaaagag 120
acccagggat gatgctaaag catcagagaa gagaagcaag gcctttgatg atattgccac 180
atacttctet aagaaagagt ggaaaaagat gaaatactcg gagaaaatca gctatgtgta 240
tatgaagaga aactataagg ccatgactaa actaggtttc aaagtcaccc tcccaccttt 300
catgtgtaat aaacaggcca cagacttcca ggggaatgat tttgataatg accataaccg 360
caggattcag gttgaacatc ctcagatgac tttcggcagg ctccacagaa tcatcccgaa 420
gatcatgccce aagaagccag cagaggacga aaatgattcg aagggagtgt cagaagcatc 480
tggcccacaa aacgatggga aacaactgca ccccccagga aaagcaaata tttctgagaa 540
gattaataag agatctggac ccaaaagggg gaaacatgcc tggacccaca gactgcgtga 600
gagaaagcag ctggtgattt atgaagagat cagtgaccct gaggaagatg acgagtaact 660
ccecetggggg atacgacaca tgeccttgat gagaagcaga acgtggtgac ctttcacgaa 720
catgggcatg gctgeggcte cctegtcate aggtgcatag caagtg 766
<210> SEQ ID NO 27
<211> LENGTH: 3432
<212> TYPE: DNA
<213> ORGANISM: homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (2741)..(2741)
<223> OTHER INFORMATION: n = a, ¢, g or t/u
<400> SEQUENCE: 27
ctcgtcatge gcaatgtgge gctgeggegg gcggcaggge ctgtgtgtge tgaggegget 60
gagcggcgga catgcacacc acagagcgtg gcgatggaac agtaaccggg cttgtgagag 120
ggctctgcag tataaactag gagacaagat ccatggattc accgtaaacc aggtgacatc 180
tgttcececgag ctgttcctga ctgcagtgaa gctcacccat gatgacacag gagccaggta 240
tttacacctg gccagagaag acacgaataa tctgttcage gtgcagttcece gtaccactcec 300
catggacagt actggtgttc ctcacattct tgagcatacc gtecctttgtg ggtctcaaaa 360
atatccgtgc agaaaccctt tcttcaaaat gttgaaccgg tcectctceca cgttcatgaa 420
cgccttcaca gctagtgatt atactctgta tccattttcc acacaaaatc ccaaggactt 480
tcagaatctc ctctceggtgt atttggatgc caccttttcc ccatgtttac gcecgagctgga 540
tttctggcag gaaggatggc ggctggaaca tgagaatccg agcgaccccc agacgccctt 600
ggtctttaaa ggagtcgtct ttaatgagat gaagggagcg tttacagaca atgagaggat 660
attctcccag caccttcaga acagacttct tcccgaccac acgtactcag tggtctcegg 720
gggtgaccca ctgtgcatcce cggagcttac atgggagcag cttaagcagt ttcatgccac 780
tcactatcac ccaagcaatg ctaggttctt cacgtacggt aattttccat tagaacagca 840
tctgaaacaa attcacgagg aagcactgag caaattccag aaaattgaac caagcaccgt 900
ggtgccaget cagacaccct gggacaagec tagggaattc cagataacat gtggcccgga 960

ttcatttgct acagatccct ctaaacaaac aaccgtcagce gttagcttece tcecttaccgga 1020

catcaccgac acatttgaag ccttcacatt aagtcttctg tcecttcactet tgacttctgg 1080
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gcccaattet cccttttaca aagccttgat tgaatctgge cttggcacag aattttctcece 1140
tgatgttgga tataatggct acacgaggga ggcctacttt agtgtcggcce tccaagggat 1200
tgtggagaaa gacattgaga ccgtcagaag cctcatagac agaacgattg atgaagtagt 1260
tgagacaagg attgaagatg atcgaattga ggctttactt cataaaattg aaatacagat 1320
gaaacatcag tctaccagct ttgggctgat gectgacatca tacatagett cttgectggaa 1380
ccatgatggg gaccctgtgg agctcttgaa gttgggaaat cagttagcta aattcagaca 1440
gtgcctgcag gaaaatccaa aatttttgca agaaaaagta aaacagtatt ttaagaataa 1500
ccagcataag ctgactttat cgatgaggcc agatgacaag tatcacgaga agcaggcaca 1560
ggtggaagcce acgaagctca agcagaaggt cgaggctctg tcccccggag acaggcagca 1620
gatctacgag aaaggtctag aattacggag tcaacaaagc aaacctcaag atgcctcttg 1680
tctgccageg ttgaaagttt ccgatattga acccaccata cctgtcacag agttggacgt 1740
ggtcctgaca gctggagata tccctgttca gtactgecgec cagcccacca atggcatggt 1800
gtatttccgg gecttcectcecca gecctgaacac actccccgag gagctgagge cctatgtgece 1860
cctettetge agcatcctceca ccaagctggg ctgcggectt cttgactacce gggagcaggce 1920
tcagcagata gaattgaaga ccggagggat gagtgcttet ccccacgtge tcecceccgacga 1980
ctcacacatg gacacctacg agcaggtagg tgtgcttttc tectctctet gectggatcg 2040
aaacctgcca gacatgatgce agctatggag tgaaatattt aacaacccgt gctttgaaga 2100
agaggagcac ttcaaggtgc tggtgaagat gaccgcccag gagctcgceca atggaattcece 2160
tgactctggg cacctgtacg catccatcag ggcaggccgg accctcacgce ccgcagggga 2220
cctgcaggag accttcageg ggatggatca ggtgcggcetg atgaagagga ttgcagaaat 2280
gacagatatc aaacccatcc tgaggaagct cccgegtatc aagaaacact tgttaaatgg 2340
tgataatatg aggtgttcag tgaatgcgac tcctcagcag atgcctcaga cagaaaaagce 2400
ggtcgaagac ttccttagaa gcatcggtcg gagtaaaaag gaacggaggce ctgtgecgccce 2460
acacacggtc gagaaacctg tgcccagcag ctetggtgga gatgeccacg ttceccccatgg 2520
ctcccaggte attaggaage tggtcatgga acccaccttce aagccctggce agatgaagac 2580
tcacttcctg atgcccttece cggtgaatta cgtgggtgaa tgcatccgaa ctgtccccta 2640
cacggaccca gatcatgcca gtcttaaaat ccttgcacgt ttgatgactg ccaaattctt 2700
gcatacagaa attcgagaaa aaggcggtgc ttatggtgga ngcgcaaaac tcagccacaa 2760
tgggattttc accctttact cttacaggga cccaaataca atagagacgc tccagtcttt 2820
tgggaaggct gtcgactggg ctaagtctgg aaaattcaca cagcaagaca tcgacgaagce 2880
caaactttct gtcttctcaa ccgtagatgc tcctgtcecget ccttcagaca aaggaatgga 2940
ccacttecttg tacggcctet cggatgagat gaagcaggcc cacagagagc agctctttge 3000
tgtcagccac gacaagctcce tggccgtgag cgataggtac cteggcactg ggaagagcac 3060
acacggectg gecatccteg gacccgagaa cccgaaaatt gccaaggacce catcctggat 3120
catccgatga gcagecgtgg cgctcecgactg cacaggagece cgagacaata cacctccaag 3180
ctgaatatga aaagtcagaa atgctactgc tttttccaag aatattatgt cattgagtgt 3240
cgccaaagcece cttgactgge gagtcaaaaa ctcagatcta tcttaagagt gaccaggaag 3300

aggttcattg aaataatcat gcatgaagcg ccaaagatgc accatgtaga attttcactt 3360
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tgtactggca ggctcgtttt acctgattct agaatattta agaatctaaa aataaagggce 3420
aactctgact ta 3432
<210> SEQ ID NO 28

<211> LENGTH: 1232

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 28

tttceecgaga tcaccaagat getgggegee gagtggagea agetgcagece aacggaaaag 60

cagcggtace tggatgagge cgagagagag aagcagcagt acatgaagga getgcegggeg 120

taccagcagt ctgaagccta taagatgtge acggagaaga tccaggagaa gaagatcaag 180
aaagaagact cgagctctgg gctcatgaac actctectga atggacacaa gggtggggac 240
tgcgatgget tctccacctt cgatgttcee atcttcactg aagagttett ggaccaaaac 300

aaagcgegtg aggeggaget tceggegettyg cggaagatga atgtggectt cgaggagcag 360
aacgcggtac tgcagaggca aaacgcagag catgagcage gegegegage gtctggagea 420

ggagcetggeg ctggaggage ggaggacgcet ggegetgcag cagcagetcc aggecgtgeg 480

ccaggcgetce accgecaget tcegectcact gecggtgeeg ggcacgggceg aaacgceccac 540
gectgggcact ctggacttct acatggeceg gettcacgga gccatcgagce gcgacccege 600
ccagcacgag aagctcatcg tccgcatcaa ggaaatcctg geccaggteg ccagcgagca 660

cctgtgagga gtgggeggge ccacgatgca gaggagaage tgtgggegeg gecctgecac 720

accccaccee gtggacgaga ggcetgggggt ccaccctttg gggectggte ccatcctgea 780
cectttggggyg ctccagecce cctaaaatta aatttcetgea geatcccttt agetttcaat 840
cteccccagee cectgaacce ggaaaaagca ctegetgege gatacaccca gaagaaccte 900
acagccgagg gtgccectece teggaggaca gccacgceget acactggete teegggecac 960
cecccaggaca cagggcagac gaaacccacce cccagcacac ggcaggaccce cccaaattac 1020

tcactacggg gggctgtgece ataggccaca caggaagctg ccttgtgggg acttacctgg 1080
ggtgtcccee gcatgectgt accccagatg ggtgggggece ggctttgece atcctgetcet 1140
ccteccageeg agggaccctyg gtgggggtgg ctecttetca ctgctggatce cggacttttt 1200
aaataaaaac aagtaaaatt tgtgttttaa aa 1232
<210> SEQ ID NO 29

<211> LENGTH: 1313

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 29

aattggagga gttgttgtta ggccgtcceg gagaccecggt cgggagggag gaaggtggca 60
agatggtgtt ggaaagcact atggtgtgtg tggacaacag tgagtatatg cggaatggag 120
acttcttacc caccaggctg caggcccagce aggatgetgt caacatagtt tgtcattcaa 180
agacccgcag caaccctgag aacaacgtgg gcecttatcac actggctaat gactgtgaag 240
tgctgaccac actcacccca gacactggcec gtatcctgtce caagctacat actgtccaac 300
ccaagggcaa gatcaccttc tgcacgggca tccgegtgge ccatctgget ctgaagcacce 360

gacaaggcaa gaatcacaag atgcgcatca ttgcctttgt gggaagccca gtggaggaca 420
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atgagaagga tctggtgaaa ctggctaaac gcctcaagaa ggagaaagta aatgttgaca 480
ttatcaattt tggggaagag gaggtgaaca cagaaaagct gacagccttt gtaaacacgt 540
tgaatggcaa agatggaacc ggttctcatc tggtgacagt gectcctggg cccagtttgg 600
ctgatgctcet catcagttcect ccgattttgg ctggtgaagg tggtgccatg ctgggtettg 660
gtgccagtga ctttgaattt ggagtagatc ccagtgctga tcctgagetg gecttggecce 720

ttegtgtate tatggaagag cagcggcage ggcaggagga ggaggccegg cgggcagetyg 780

cagcttetge tgetgaggcee gggattgceta cgactgggac tgaagactca gacgatgecce 840
tgctgaagat gaccatcage cagcaagagt ttggecgcac tgggcettect gacctaagcea 900
gtatgactga ggaagagcag attgcttatg ccatgcagat gtccctgcag ggagcagagt 960

ttggccagge ggaatcagca gacattgatg ccagctcage tatggacaca tctgagccag 1020
ccaaggagga ggatgattac gacgtgatgc aggaccccga gttccttcag agtgtcctag 1080
agaacctccc aggtgtggat cccaacaatg aagccattcg aaatgctatg ggctccctgg 1140
cctceccagge caccaaggac ggcaagaagg acaagaagga ggaagacaag aagtgagact 1200
ggagggaaag ggtagctgag tctgcttagg ggactgcatg ggaagcacgg aatatagggt 1260
tagatgtgtg ttatctgtaa ccattacagc ctaaataaag cttggcaact ttt 1313
<210> SEQ ID NO 30

<211> LENGTH: 1682

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 30

cctgectgagg ccaagctcecgg atccggtgec gagccaagcg gggccgtgeg tegecggect 60
tegetegegt gacctccegece gtectcccca accctegtec tectgegectg cggecgcage 120
cccagegcce ctecgectaac ctececgecgg gecgegecte ctectectec tgeteccege 180
cgctteegtt tctcgaggga aaggctgctg cctectgete tgtcectcate ccecggettag 240
ctgacggcce agaggtgggt gccaattcca ccagcagctg caactgaaaa gcaaggttca 300
gaaatgtcag atatcctccg ggagetgecte tgtgtcectetg agaaggetge taacattgece 360
cgggegtgca gacagcagga agccctctte cagctgetga tcgaagaaaa gaaagaggga 420
gaaaagaaca agaagtttgc agttgacttc aagactctgg ctgatgtact ggtacaggaa 480
gttataaaac agaatatgga gaacaagttt ccaggcttgg aaaaaaatat ttttggagaa 540
gaatccaatg agtttactaa tgactggggg gaaaagatta ccttgaggtt gtgttcaaca 600
gaggaagaaa cagcagagct tcttagcaaa gtcctcaatg gtaacaaggt agcatctgaa 660
gcattagcca gggttgttca tcaggatgtt gcctttactg acccaactct ggattccaca 720
gagatcaatg ttccacagga cattttggga atttgggtgg accccataga ttcaacttat 780
cagtatataa aaggttctgc tgacattaaa tccaaccagg gaatcttcecce ctgtggactt 840
cagtgtgtca ccattttaat tggtgtctat gacatacaga caggggttcc cctgatggga 900
gtcatcaatc aaccttttgt gtcacgagat ccaaacaccce tcaggtggaa aggacagtgce 960

tattggggee tttcecttacat ggggaccaac atgeattcac tacagctcac catctctaga 1020
agaaacggca gtgaaacaca cactggaaac accggcetctg aggcageatt cteccccagt 1080

ttttcagcecg taattagtac aagtgaaaag gagactatca aagctgcatt gtcacgtgtg 1140
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tgtggagatc gcatatttgg ggcagctggg gctggttata agagcctatg tgttgtccaa 1200
ggcctcgttg acatttacat cttttcagaa gataccacat tcaaatggga ctcttgtgcet 1260
gctcatgecca tactgcggge catgggtggg ggaatagtag acttgaaaga atgcttagaa 1320
agaaatccag aaacagggct tgatttgcca cagttggtgt accacgtgga aaatgagggt 1380
gctgetgggg tggatcggtg ggccaacaag ggaggactca ttgcatacag atccaggaag 1440
cggctggaga cattcctgag cctectggte caaaacctgg cacctgcaga gacgcatacce 1500
tagaggaact ctaaccccgg tgtacctgta taaactgaac tgtgaaactg tttcggttat 1560
ctectgtettt tgaggatgge tttgtcectgt tgctggttaa cattcacctt cctettttga 1620
ggagtatttt tccattatgt attcataata atgttaattt caataaatga cattcatgca 1680
gc 1682
<210> SEQ ID NO 31

<211> LENGTH: 1511

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 31

cgacgcggga gccgcacgeg ccggacgagg ctegetgege tceectgttge ccagegeggg 60
ccegttgagg cggagcccte agttcccegge caggacacgg tctgggecge cgaatctecg 120
geccgaagage ggcggcggca gcggcgggaa aaaaatgaag aatgaaattg ctgccgttgt 180
cttctttttc acaaggctag ttcgaaaaca tgataagttg aaaaaagagg cagttgagag 240
gtttgctgag aaattgaccc taatacttca agaaaaatat aaaaatcact ggtatccaga 300
aaaaccatcg aaaggacagg cctacagatg tattcgtgtc aataaatttc agagagttga 360
tcctgatgte ctgaaagect gtgaaaacag ctgcatcttg tatagtgacc tgggecttgec 420
aaaggagctc actctctggg tggacccatg tgaggtgtgc tgtcgtagag atggggtttce 480
accatgttgg ccagactgct ctcaaactcc tgacctegtg atccgccege cttggectece 540
caaagcgctg gattacaggce gtgagccact gcgccecggec tectectttt tgattatgta 600
tggagagaaa aacaatgcat tcattgttgc cagctttgaa aataaagatg agaacaagga 660
tgagatctcc aggaaagtta ccagggccct tgataaggtt acctctgatt atcattcagg 720
atcctcttcet tcagatgaag aaacaagtaa ggaaatggaa gtgaaaccca gttcggtgac 780
tgcagccgca agtcctgtgt accagatttc agaacttata tttccacctc ttccaatgtg 840
gcaccctttg cccagaaaaa agccaggaat gtatcgaggg aatggccatc agaatcacta 900
tcctectect gttccatttg gttatccaaa tcagggaaga aaaaataaac catatcgccce 960

aattccagtg acatgggtac ctcctcecctgg aatgcattgt gaccggaatc actggattaa 1020
tcectcacatg ttagcacctce actaacttcg tttttgattg tgttggtgte atgttgagaa 1080
aaaggtagaa taaaccttac tacacattaa aagttaaaag ttcttactaa tagtagtgaa 1140
gttagatggg ccaaaccatc aaacttattt ttatagaagt tattgagaat aatctttctt 1200
aaaaaatata tgcactttag atattgatat agtttgagaa attttattaa agttagtcaa 1260
gtgcctaagt ttttaatatt ggacttgagt atttatatat tgtgcatcaa ctctgttgga 1320
tacgagaacc ctgtagaagt ggacgatttg ttttagcccc tttgagaatt tactttatgg 1380

agcgtatgta agttatttat atacaaggaa atctatttta tgtcgttgtt taagagaatt 1440
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gtgtgaaatc atgtagttgc aaataaaaaa tagtttgagg caaaaaaaaa aaaaaaaaaa 1500
aaaaaaaaaa a 1511
<210> SEQ ID NO 32

<211> LENGTH: 1250

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 32

acacgccgat ttgccctttt gattcttcca caatcagggt gagactgctc ccagtgccat 60
gaacggagac gacgcctttg caaggagacc cagggatgat gctcaaatat cagagaagtt 120
acgaaaggcc ttcgatgata ttgccaaata cttctctaag aaagagtggg aaaagatgaa 180
atcctcggag aaaatcgtct atgtgtatat gaagctaaac tatgaggtca tgactaaact 240
aggtttcaag gtcaccctcce cacctttcat gcgtagtaaa cgggctgcag acttccacgg 300
gaatgatttt ggtaacgatc gaaaccacag gaatcaggtt gaacgtcctc agatgacttt 360
cggcagecte cagagaatct tcccgaagat catgcccaag aagccagcag aggaagaaaa 420
tggtttgaag gaagtgccag aggcatctgg cccacaaaat gatgggaaac agctgtgccce 480
ccegggaaat ccaagtacct tggagaagat caacaagaca tctggaccca aaagggggaa 540
acatgcctgg acccacagac tgcgtgagag aaagcagctg gtggtttatg aagagatcag 600
cgaccctgag gaagatgacyg agtaactccc ctcggggata tgacacatgce ccatgatgag 660
aagcagaacg tggtgacctt tcacgaacat gggcatggct gcggacccct cgtcatcagg 720
tgcatagcaa gtgaaagcaa gtgttcacaa cagtgaaaag ttgagcgtca tttttcttag 780
tgtgccaaga gttcgatgtt ggcgtttceg ctgtatttte ttgcagtgtg ccattcetgtt 840
agacattagc gttttcgctg atgagcaaga catgcttaat gcatatttcg gcttgtgtat 900
ccatgcacct acctcagaaa acaagtattg tcaggtattc tctccataga acagcactac 960

cctectetet cecccagatgt gactactgag gggaggtctg agtgtttaat ttccgatttt 1020
ttcctetgea tttacacaca caccacacac gcacacacac acaccaagta ccagtataag 1080
catctceccat ctgcttttet ccattgecat gegtectggt caageccccece tcactcetgtt 1140
tcctgttcag catgtactcce cctcatccga ttcegttgta tcagtcactg acagttaata 1200
aacctttgca aacgttcaac aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1250
<210> SEQ ID NO 33

<211> LENGTH: 6792

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 33

ctccagteeg catgetcagt agetgctgece ggecgggetg cggggeggeg tecgetgege 60
gectacggge tgeggtggeg gecgeegegg caccceggcag ggeccgecag teccegette 120
cctgetecag agecgecgee tgggecgggg cagggeggge ceggggetcee tccatgetge 180

cagccegecgg gcectgeggage cgaccaagtg gcectectgega tggeggegga agaggaggct 240
gecggegggag gtaaagtgtt gagagaggag aaccagtgca ttgctectgt ggtttccage 300
cgcgtgagtc cagggacaag accaacagct atggggtctt tcagctcaca catgacagag 360

tttccacgaa aacgcaaagg aagtgattca gacccatcce aagtggaaga tggtgaacac 420
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caagttaaaa tgaaggcctt cagagaagct catagccaaa ctgaaaagcg gaggagagat 480
aaaatgaata acctgattga agaactgtct gcaatgatcc ctcagtgcaa ccccatggeg 540
cgtaaactgg acaaacttac agttttaaga atggctgttc aacacttgag atctttaaaa 600
ggcttgacaa attcttatgt gggaagtaat tatagaccat catttcttca ggataatgag 660
ctcagacatt taatccttaa gactgcagaa ggcttcttat ttgtggttgg atgtgaaaga 720
ggaaaaattc tcttegtttc taagtcagtc tccaaaatac ttaattatga tcaggctagt 780
ttgactggac aaagcttatt tgacttctta catccaaaag atgttgccaa agtaaaggaa 840
caactttctt cttttgatat ttcaccaaga gaaaagctaa tagatgccaa aactggtttg 900
caagttcaca gtaatctcca cgctggaagg acacgtgtgt attctggctc aagacgatct 960

tttttectgtc ggataaagag ttgtaaaatc tctgtcaaag aagagcatgg atgcttaccce 1020
aactcaaaga agaaagagca cagaaaattc tatactatcc attgcactgg ttacttgaga 1080
agctggectce caaatattgt tggaatggaa gaagaaagga acagtaagaa agacaacagt 1140
aattttacct geccttgtgge cattggaaga ttacagccat atattgttcc acagaacagt 1200
ggagagatta atgtgaaacc aactgaattt ataacccggt ttgcagtgaa tggaaaattt 1260
gtctatgtag atcaaagggc aacagcgatt ttaggatatc tgcctcagga acttttggga 1320
acttcttgtt atgaatattt tcatcaagat gaccacaata atttgactga caagcacaaa 1380
gcagttctac agagtaagga gaaaatactt acagattcct acaaattcag agcaaaagat 1440
ggctcecttttg taactttaaa aagccaatgg tttagtttca caaatccttg gacaaaagaa 1500
ctggaatata ttgtatctgt caacacttta gttttgggac atagtgagcc tggagaagca 1560
tcatttttac cttgtagctc tcaatcatca gaagaatcct ctagacagtc ctgtatgagt 1620
gtacctggaa tgtctactgg aacagtactt ggtgctggta gtattggaac agatattgca 1680
aatgaaattc tggatttaca gaggttacag tcttcttcat accttgatga ttcgagtcca 1740
acaggtttaa tgaaagatac tcatactgta aactgcagga gtatgtcaaa taaggagttg 1800
tttccaccaa gtccttcectga aatgggggag ctagaggcta ccaggcaaaa ccagagtact 1860
gttgctgtee acagccatga gccactcecte agtgatggtg cacagttgga tttcegatgece 1920
ctatgtgaca atgatgacac agccatggct gcatttatga attacttaga agcagagggg 1980
ggcctgggag accctgggga cttcagtgac atccagtgga ccctctagece tttgattttt 2040
aactccaaaa atgagaaaca ttttaaagca ttatttacga aaaaactgtc tcaactattc 2100
ttaagtactg tattgatatt gtttgtatct tttattaatg ttctaccact ttttatagat 2160
ttgcatctte ctgtcacagg gatgtgggga aatacgtttt cctcccaaga gaaccaagtt 2220
tattatagac tcctttattc agtgaaatgg cttataatcc actagttgcc atatttttge 2280
taaaatattt ctaaccaaga atactactta catattgttt tggctttgtt ttatttttga 2340
tgcagttttt tttagttgag gtaatgtaat atattgatgt tttcctttgt gtctaagatt 2400
gatttataat agtaggtttg tataatttgg aacattttcc atgeccttgeg aatttcectta 2460
attgaggata gggcttacac actttaagaa aacagtgagt acttgaacat ttaaagggac 2520
agtgcaattt atagtcataa tcacattgaa tactgtattt gatctttgga gacttaggca 2580
agcacagagc tgggatattt atgctcagtt gagcacttta agatgaattt taagtgagat 2640

gatttcttgc ttaaaactca gaaagtcaaa agagtttcag ctttccttac agaaaaggaa 2700
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ggatcttggg ccctagatct tggggattaa cctctgcata taagatttac tcttaatagg 2760
ccagacgtgg tgctcacgcc tgtaatccca gtactttggg aggctgagac gggcagatca 2820
cttgaggtca ggagttcaag accagcctgg ccaatatggt gaaaccccgt ttctactaaa 2880
aatacaaaaa aaattaccca ggcactcact cttgaggtaa ctaaccaact cccacgataa 2940
tgacagtcca ttcatgageg caaaggcctce atgacctaat ggcacacacce tgtaatccca 3000
actgcttggg aggctgaggc gagaggattg cttgaacctg ggaggcagag gttgcagtga 3060
gccgagatceg caccactgca ctccagtcectg ggcaacagag tgagacttca tctcaaaaaa 3120
agtaaaaaaa aagatttaat ataatcactg aagatctcta ttatagatag attaggtttt 3180
tgacattgga aacatactta gggatagatt tgtcctaaag gaaaaaagta ggcccgggca 3240
gattaaatgt cttgtgtaaa gtcacacatt aaattcagtc acacattaaa ttcatagagt 3300
tttaaatgtt taatgtatat aaaccagttt ctttatacac atttgggaaa acattggtct 3360
cacagattaa atgattaact aactgaccca ggaactagtt gtagctttct aagtaattag 3420
gcaattacag ttattgcctg taaccaaagg taataaaaca aaatgacaag tacatgttta 3480
aaattatgag gcaatgagaa ataatttaaa aaccaatttt ctagttataa tttaaaattt 3540
ggagagcatt tttaacagta attaatccag aggtggctca aattgagtat aagaattaag 3600
attatttaaa atactgcatg tctaccttct cggggatcat actttataac actttctgcet 3660
tcagtagctc ttcatagctt gccaagtatg ctcccatatt ttctctcecteg tgectcgcaa 3720
atgaaagtca gataggctgg gaactcatgg ggcagccctce agacttcaat gtgggcttca 3780
aatccagttt cctgttctat atggtgctac atctttccag aaaatttccc tcagagcccce 3840
tcgccaaaac aaagcattat tttgaccctg catgctattt ctttagetgt aggtgataga 3900
ttagaacttc tgtcagacat gttaatgaca aacataccaa cagacaataa ccaaagcaaa 3960
tgtttcctte aagtgtgaaa tgtgcagggg ctcecgtgggca aggatgtatt ggcacactgt 4020
cctcttgaac tgatagtgtc ccagcaatgt tggaggttgg caccattcct ggtccgacac 4080
ttgaggacct gagagacatc aggtttagaa tgagccaaag aaatcctaca agatggggag 4140
aattggtgtg cagcagccta agtgttatag ttaagtctaa agaagtatga aagatcccct 4200
gtgttctcta aattgagcag aggggcctge ctaccaatat cactttttag gggactgaac 4260
cattgcaggt tagacttggc ttccaaagag tctgcctaag ccaggggtgg cagggtaggce 4320
catcatagct ggatggcctce aaaagcagat gggggcagac ttgccctegt gatgccagga 4380
tttgagaggc agagtttcta gagggagacc agtgctgcect ctcacagtgg cagtttttte 4440
tctttgcaag aggaggggct gttcaattecc atagaccagt gggcagatag ccagttgaat 4500
actctgtgca tggtttgatc ctttattagt tcgctctaat atttttctgt agatcctttt 4560
gtcctggact caaaatctaa tccatgcatt gtatgatacc gtagctctcce taaggtttgt 4620
gtttccttca aaatgtttta gttttcttca actaaatttg atttttgctg ttagaagtga 4680
catattttta tggtatacac tatgttcctt ttttctactg cgagtcaatt ttttgaattt 4740
tcgtgagaaa gaatatatct acaaattgca cgaaagtatc ataaaaacag tactctagag 4800
cagcgctgtce caatagaaat ataatctgag ccacatgtat aattttattt tcttctagec 4860
acattaaaga agtaaaaaga tacaagtaga actaatttta atgttttaat tcagtatatc 4920

caaaatatca tttgaacatg taattaatat aaaattatta atgtgatatt ttacattctt 4980



US 2010/0172910 Al Jul. 8,2010
79

-continued

ttggtaatac tagtcttcaa aatctggtat gtatcttaca ttgatagcac atctcacttt 5040
gtactagcca cattgcaagt gctcagtagc cacatgtggce tagtggctac tgcactggac 5100
agcacagttc taggttccac cctaacaccce aagtcctgtg gattagaatc ccagaatcag 5160
agctggaagt aaacatagag atcaaacctc cttttaaaaa tgaggacgct gaggcacaga 5220
gtttaaatgg cttgcatgag gtcatacagc taaattcagce ctcaacaggg tcttcectgatt 5280
ccaggcactc ttcccactcce actacattac tgtagtggta attcttaggg ttaaaaaaag 5340
tgtagagtag gccgggcgca gtggctcatg cctgtaatce cagcactttg ggaggccgaa 5400
gtgggcggat cacgaggtca ggagatcgag accatcctgg ccaacatggt gaaaccccegt 5460
ctctactgaa aatacaaagc aaaattagcc aggtgtggtg gcgggcgect gtggtcccag 5520
ctgctctgga ggctgaggca gaatggcgtg aacccaggag gcagagatgg cagtgagcca 5580
agatcgcgece actgcacccce agectgggeg acagagcgag actccatctc aaaaaaaaaa 5640
aaaaaaaaaa aagaaaagaa aagaaaagtc tagagaacat tatattaagt ggttattatt 5700
gaagtagacc aaagtttata ccataaggat atttttcctt aaataccatg tttgaagaac 5760
aattatttat tgatccttga atctgtaaga tcaaataaca agtctctatc catgttacca 5820
aatttaacct tttgaaaata ataaacttta aaatatcaga tgtgttatta caggatgata 5880
cttggaatca agtgaaatga gttatatggt catcactaaa tttagaaatc tattgtgaaa 5940
caaagacaaa caggaaagta cagaatagag acttttagta aataaatgga atttaaaaga 6000
aagtgtttat ttacagtgtc acgacagaaa aggatgtctt tgttgtcata gtctttgagg 6060
gatctcecgta aaatctgggg cacaggtaca agaaatagcc aatatttagt tcccagacca 6120
tgtttagtag tgtccagttt cagatcatgc tgccaagagg tatctcccecce tcaggtgggt 6180
catcactgag ccctggaatt ggagactcat acttgcccag cacaatgtta cgggcagaca 6240
ggccgacatc tatgattagc tagaagccat aaagaaaagc tgctaagtgg ccactaggtg 6300
ccacttttct gtttttgtaa tgctttcatt agcagatctt ttttttccaa gctccatggg 6360
gcctatgaga ggcatttatg atttttgtge ctacaataag tcagcecctgte tggtgtgagt 6420
tgttttatga gaaatgcttt ccaagggagg tctaggaaga tcctgacaca taagaacttt 6480
ggcttagaga gctttccagg tgtagtgcca ataaaaactg acctggaaag aaaacctgcec 6540
cagcacggaa catgctttct gaactcactt gagagtgtat ggtgtatgtc acttctcata 6600
tattcttgag tttagatttg tcttttatac aatttttage tcecttttccag ttcacttgtg 6660
ctcgtetgta tattggtatt tttaaatttt tgtggtaaat aatgaaaaga gtgaaattat 6720
attttataat tactcatttg tagttttttt ttttaattta ataaacttcc tccaaaaagt 6780
gctcecttaa aa 6792
<210> SEQ ID NO 34

<211> LENGTH: 2946

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 34

tcctggaatt gcacgcgett cctgaccacc aggctctgge ccttgagaag ccagegggge 60
tttgtcecctg ttgctectect tgccaaacce agtctctetg ctagtggtgg ttteggttge 120

gacaccgtee aggttcccag gcaggaacceg ctceggectgg ctgcettaget acttttcact 180
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gaggaggtgyg tggaaggtgt cgectgetcet ggctgagtaa gggtggetgyg ctgagecgge 240

agccceccgee ctaggectgg ctetteccegg cctetgtact ttgccctege tgcectgacag 300
gttectgetgt gggctctget gaatggaagt cgetggtagt ccttttecct ttctecagte 360
ggceccacctt gggacacctt gactccaage ccagcagtaa gtccaacatg attcggggec 420
gcaactcagce cacctcectgcet gatgagcage cccacattgg aaactaccgg ctcectcaaga 480
ccattggcaa gggtaatttt gccaaggtga agttggcccg acacatcctg actgggaaag 540
aggtagctgt gaagatcatt gacaagactc aactgaactc ctccagcctc cagaaactat 600
tccgecgaagt aagaataatg aaggttttga atcatcccaa catagttaaa ttatttgaag 660
tgattgagac tgagaaaacg ctctaccttg tcatggagta cgctagtggc ggagaggtat 720
ttgattacct agtggctcat ggcaggatga aagaaaaaga ggctcgagcc aaattccgcec 780
agatagtgtc tgctgtgcag tactgtcacc agaagtttat tgtccataga gacttaaagg 840
cagaaaacct gctcttggat gctgatatga acatcaagat tgcagacttt ggcttcagca 900
atgaattcac ctttgggaac aagctggaca ccttctgtgg cagtcccecct tatgetgecce 960

cagaactctt ccagggcaaa aaatatgatg gacccgaggt ggatgtgtgg agcctaggag 1020
ttatccteta tacactggte agcggatcce tgecttttga tggacagaac ctcaaggagce 1080
tgcgggaacg ggtactgagg gggaaatacc gtattccatt ctacatgtec acggactgtg 1140
aaaacctgct taagaaattt ctcatcctta atcccagcaa gagaggcact ttagagcaaa 1200
tcatgaaaga tcgatggatg aatgtgggtc acgaagatga tgaactaaag ccttacgtgg 1260
agccactcece tgactacaag gacccccgge ggacagaget gatggtgtcecce atgggttata 1320
cacgggaaga gatccaggac tcgctggtgg gccagagata caacgaggtg atggccacct 1380
atctgctcct gggctacaag agctccgage tggaaggcga caccatcacc ctgaaacccce 1440
ggccttcage tgatctaacc aatagcagcg cccaattccc atcccacaag gtacagcgaa 1500
gcgtgtegge caatcccaag cagcggcegcet tcagecgacca ggctggtcect geccattccca 1560
cctctaattc ttactctaag aagactcaga gtaacaacgc agaaaataag cggcctgagg 1620
aggaccggga gtcagggcgg aaagccagca gcacagccaa ggtgectgece agecccectge 1680
ccggtectgga gaggaagaag accaccccaa ccccctecac gaacagegte ctctecacca 1740
gcacaaatcg aagcaggaat tccccacttt tggagcgggce cagccteggce caggcctcca 1800
tccagaatgg caaagacagc ctaaccatgc cagggtccecg ggcectccacg gecttcetgett 1860
ctgccgcagt ctectgceggec cggccccgec agcaccagaa atccatgteg gectecgtge 1920
accccaacaa ggcctctggg ctgcccccca cggagagtaa ctgtgaggtg ccgeggccca 1980
gcacagccce ccagegtgte cctgttgect ccccatcege ccacaacatc agcagcagtg 2040
gtggagccecc agaccgaact aacttcccecce ggggtgtgtce cagccgaagce accttccatg 2100
ctgggcagcet ccgacaggtg cgggaccage agaatttgecc ctacggtgtg accccagect 2160
ctcectetgg ccacagceccag ggccggeggg gggcectetgg gagcatcectte agcaagttcea 2220
cctccaagtt tgtacgcagg aacctgaatg aacctgaaag caaagaccga gtggagacgce 2280
tcagacctca cgtggtgggce agtggcggca acgacaaaga aaaggaagaa tttcgggagg 2340
ccaagcccceg cteccctecge ttcacgtgga gtatgaagac cacgagctec atggagccca 2400

acgagatgat gegggagatc cgcaaggtge tggacgcgaa cagetgecag agegagetge 2460
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atgagaagta catgctgctg tgcatgcacg gcacgccggg ccacgaggac ttcgtgcagt 2520
gggagatgga ggtgtgcaaa ctgccgcgge tctctcectcaa cggggttcga tttaagcgga 2580
tatcgggcac ctccatggcec ttcaaaaaca ttgcctccaa aatagccaac gagctgaage 2640
tttaacaggc tgccaggagce gggggcggceg ggggegggece agetggacgg gctgecggec 2700
gtgcgeccegee ccacctggge gagactgcag cgatggattg gtgtgtetece ctgctggceac 2760
ttctececte cctggecectt ctcagtttte tcccacatte acccctgecce agagattccce 2820
ccttetecte tecectactg gaggcaaagg aaggggaggg tggatggggg ggcagggcetce 2880
ccecteggta ctgeggttge acagagtatt tcgcctaaac caagaaattt tttattacca 2940
aaaaga 2946
<210> SEQ ID NO 35

<211> LENGTH: 1792

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 35

ctccggacag catgagegtg ggettcateg gegetggeca getggetttt gecctggeca 60
agggcttcac agcagcaggce gtcecttggcectg cccacaagat aatggctagce tccccagaca 120
tggacctgge cacagtttct gctctcagga agatgggggt gaagttgaca ccccacaaca 180
aggagacggt gcagcacagt gatgtgctct tcctggetgt gaagccacac atcatcccct 240
tcatcctgga tgaaataggc gccgacattg aggacagaca cattgtggtg tcctgegegg 300
ccggegtcac catcagctcc attgagaaga agctgtcagce gtttcggeca gcccccaggg 360
tcatccgectg catgaccaac actccagtceg tggtgcggga gggggccacc gtgtatgceca 420

caggcacgca cgcccaggtyg gaggacggga ggctcatgga geagetgetg agcacggtygy 480

gettetgcac ggaggtggaa gaggacctga ttgatgccegt cacggggetce agtggcageg 540
geccegecta cgcattcaca gecctggatg cectggetga tgggggtgtyg aagatgggac 600
ttccaaggeg cctggcagte cgectegggg cccaggecct cetggggget gccaagatge 660
tgctgecacte agaacagcac ccaggccage tcaaggacaa cgtcagetct cctggtgggyg 720
ccaccatcea tgecttgcat gtgctggaga gtgggggett cegetceccetg ctcatcaacy 780
ctgtggagge ctectgcate cgcacacggg agetgcagte catggetgac caggagcagyg 840
tgtcaccage cgccatcaag aagaccatcce tggacaaggt gaagctggac tcccectgcag 900
ggaccgcetet gtegecttet ggecacacca agetgctcece cegeagectyg gecccagegg 960

gcaaggattg acacgtcctg cctgaccacc atcctgccac caccttcectet tcectettgtcea 1020
ctagggggac tagggggtcc ccaaagtggc ccactttctg tggctctgat cagecgcaggyg 1080
gccagccagg gacatagcca gggaggggcc acatcacttce ccactggaaa tctcectgtggt 1140
ctgcaagtgc ttcccagccec agaacagggg tggattcccce aacctcaacc tcectttette 1200
tctgctecca aaccatgtca ggaccacctt cctcectagage tcgggagceccce ggagggtett 1260
cacccactece tactccagta tcagetggca cgggetcectt cctgagagca aaggtcaagg 1320
acccectetg tgaaggctca gcagaggtgg gatcccacge cecectccegg cccctecctg 1380
ccctecatte agggagaaac ctctcecttec cgtgtgagaa gggccagagg gtccaggcat 1440

cccaagtceca gegtgaaggg ccacagecce tettggetge caagcacgea gatcccatgg 1500
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acatttgggg aaagggctcc ttgggctgct ggtgaacttc tgtggccacc acctcectget 1560
cctgacctece ctgggagggt gctatcagtt ctgtcctgge cctttcagtt ttataagttg 1620
gtttccagec cccagtgtce tgacttcetgt ctgccacatg aggagggagg ccctgectgt 1680
gtgggagggt ggttactgtg ggtggaatag tggaggcctt caactgatta gacaaggccce 1740
gcccacatet tggagggcat ctgccttact gattaaaatg tcaatgtaat ct 1792
<210> SEQ ID NO 36

<211> LENGTH: 639

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 36

ccggacggac getegtette geccgecatyg gecgagageg actgggacac ggtgacggty 60
ctgegecaaga agggcecctac ggcecgeccag gccaaatcca agcaggcetat cttageggea 120
cagagacgag gagaagatgt ggagacttcc aagaaatggg ctgctggcca gaacaaacaa 180
cattctatta ccaagaacac ggccaagctg gaccgggaga cagaggagcet gcaccatgac 240

agggtgaccc tggaggtggg caaggtgatc cagcaaggtc ggcagagcaa ggggcttacg 300

cagaaggacc tggccacgaa aatcaatgag aagccacagg tgatcgegga ctatgagage 360
ggacgggcca tacccaataa ccaggtgctt ggcaaaatcg agcgggecat tggcectcaag 420
ctccggggaa aggacattgg aaagcccatc gagaaggggc ctagggcgaa atgaacacaa 480
agcctcgaaa tcagtgceget ccagctgatc tcgtteecgec ggttcccett ggecgecagt 540
tcegttcectece tcacgggecg aacggaacaa ggggtccage ttgcggggga ccctcecccag 600
cccattectg ctgtcaaaca aacaaaacct tgcaaagcg 639

<210> SEQ ID NO 37

<211> LENGTH: 1793

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 37

cgegteegee cegegagcac agagectege ctttgecgat cegecgeceg tecacaccecyg 60
cecgecagete accatggatg atgatatcge cgegetegte gtegacaacg getccggeat 120
gtgcaaggee ggettegegyg gegacgatge ceccegggee gtetteccet ccategtggg 180

gcgecccagg caccagggeg tgatggtggg catgggtcag aaggattcct atgtgggega 240

cgaggcccag agcaagagag gcatcctcac cctgaagtac cccatcgagce acggcatcgt 300
caccaactgg gacgacatgg agaaaatctg gcaccacacc ttctacaatg agctgcgtgt 360
ggctccecgag gagcaccccg tgctgectgac cgaggccccece ctgaacccca aggccaaccy 420
cgagaagatg acccagatca tgtttgagac cttcaacacc ccagccatgt acgttgctat 480
ccaggetgtg ctatccctgt acgectetgg ccgtaccact ggcatcgtga tggactccegg 540
tgacggggtc acccacactg tgcccatcta cgaggggtat geccctcccece atgccatcct 600
gecgtetggac ctggetggee gggacctgac tgactaccte atgaagatcce tcaccgageg 660
cggctacagce ttcaccacca cggccgageg ggaaatcgtg cgtgacatta aggagaagcet 720
gtgctacgte gccctggact tcgagcaaga gatggccacg gctgcttcca getcctcect 780

ggagaagagc tacgagctgce ctgacggeca ggtcatcace attggcaatg ageggtteeg 840
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ctgccectgag gcactcttec agecttectt cectgggecatg gagtectgtg gecatccacga 900
aactaccttc aactccatca tgaagtgtga cgtggacatc cgcaaagacc tgtacgccaa 960

cacagtgctg tctggcggca ccaccatgta ccctggcatt gccgacagga tgcagaagga 1020
gatcactgecc ctggcaccca gcacaatgaa gatcaagatc attgctecctce ctgagcgcaa 1080
gtactccgtg tggatcggceg gectccatcet ggectegetg tccaccttece agcagatgtg 1140
gatcagcaag caggagtatg acgagtccgg cccctccatc gtccaccgca aatgcttcta 1200
ggcggactat gacttagttg cgttacaccc tttcttgaca aaacctaact tgcgcagaaa 1260
acaagatgag attggcatgg ctttatttgt tttttttgtt ttgttttggt tttttttttt 1320
tttttggett gactcaggat ttaaaaactg gaacggtgaa ggtgacagca gtcggttgga 1380
gcgagcatcce cccaaagttc acaatgtggce cgaggacttt gattgcacat tgttgttttt 1440
ttaatagtca ttccaaatat gagatgcatt gttacaggaa gtcccttgcc atcctaaaag 1500
ccaccccact tctctctaag gagaatggcce cagtcctcecte ccaagtccac acaggggagg 1560
tgatagcatt gctttcgtgt aaattatgta atgcaaaatt tttttaatct tcgeccttaat 1620
acttttttat tttgttttat tttgaatgat gagccttcegt gcccccecctt cccecttttt 1680
gtcececcaac ttgagatgta tgaaggcettt tggtcectcecect gggagtgggt ggaggcagcece 1740
agggcttacc tgtacactga cttgagacca gttgaataaa agtgcacacc tta 1793
<210> SEQ ID NO 38

<211> LENGTH: 1116

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 38

gttatgtgtt cccgtccgta ctggaggcta gctcttgteg cggccgegge gagttaacat 60
cgtttttcca atctgtceccge ggectgccgece acccaagaca gagccagaat gttcaggatg 120
ctgaacagca gttttgagga tgacccctte ttctctgagt ccattcttge acaccgagaa 180
aatatgcgac agatgataag aagtttttct gaaccctttg gaagagactt gctcagtatc 240
tctgatggta gagggagagc tcataatcgt agaggacata atgatggtga agattctttg 300
actcatacag atgtcagctc tttccagacc atggaccaaa tggtgtcaaa tatgagaaac 360
tatatgcaga aattagaaag aaacttcggt caactttcag tggatccaaa tggacattca 420
ttttgttett cctcagttat gacttattcc aaaataggag atgaaccgcc aaaggttttt 480
caggcctcaa ctcaaactcg tcgagctcca ggaggaataa aggaaaccag gaaagcaatg 540
agagattctg acagtggact agaaaaaatg gctattggtc atcatatcca tgaccgagct 600
catgtcatta aaaagtcaaa gaacaagaag actggagatg aagaggtcaa ccaggagttc 660
atcaatatga atgaaagcga tgctcatgct tttgatgagg agtggcaaag tgaggttttg 720
aagtacaaac caggacgaca caatctagga aacactagaa tgagaagtgt tggccatgag 780
aatcctggcet cccgagaact taaaagaagg gagaaacctc aacaaagtcc agccattgaa 840
catggaagga gatcaaatgt tttgggggac aaactccaca tcaaaggctce atctgtgaaa 900
agcaacaaaa aataaatagc catgcatttg atttgtttag ttttgattgt tttaacagtt 960

agtaatggtg ctgggtaata agcataagac caatctcttg ctgttaaatc agttctgtcecc 1020

ttggcaactt tcttctgata tctgaatgtt catgaaggtc ctagctttat attgtcccte 1080
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ttttaggaat aaaattttga ttttcaacaa aaaaaa 1116
<210> SEQ ID NO 39
<211> LENGTH: 3074
<212> TYPE: DNA
<213> ORGANISM: homo sapiens
<400> SEQUENCE: 39
ccgeteteeg ctgcggggga ggccatggeg gaaccttcce aggccccgac cccggecccg 60
gectgecgcage cccggeccct tcagtcccca gecectgccece caactccgac tectgcaccee 120
agcceggctt cagccccgat tecgactccece accccggcac cagcccctge cccagcetgcea 180
gecccageeg gecagcacagg gactgggggg cccggggtag gaagtggggg ggccgggage 240
gggggggatc cggctcggcece tggcctgage cagcagcagce gcgccagtca gaggaaggcyg 300
caagtccggg ggctgccccg cgccaagaag cttgagaagc taggggtcett ctceggettge 360
aaggccaatg gaacctgtaa gtgtaatggc tggaaaaacc ccaagccccc cactgcaccce 420
cgcatagatc tgcagcagcec agetgccaac ctgagtgage tgtgccgcag ttgtgagcac 480
ccecttggetg accacgtatce ccacttggag aatgtgtcag aggatgagat aaaccgactg 540
ctggggatgg tggtggatgt ggagaatctc ttcatgtcetg ttcacaagga agaggacaca 600
gacaccaagc aggtctattt ctacctctte aagctactgc ggaaatgcat cctgcagatg 660
acccggectg tggtggaggyg gtccctggge agccctecat ttgagaaacc taatattgag 720
cagggtgtgc tgaactttgt gcagtacaag tttagtcacc tggctccececg ggagcggcag 780
acgatgttcg agctctcaaa gatgttcttg ctctgectta actactggga gcttgagaca 840
cctgecccagt ttcggcagag gtctcagget gaggacgtgg ctacctacaa ggtcaattac 900
accagatggc tctgttactg ccacgtgccce cagagctgtg atagcctccc ccgctacgaa 960
accactcatg tctttgggeg aagccttcte cggtccattt tcaccgttac ccgccggcag 1020
ctgctggaaa agttccgagt ggagaaggac aaattggtgc ccgagaagag gaccctcatc 1080
ctcactcact tccccaaatt cctgtccatg ctggaggagg agatctatgg ggcaaactcect 1140
ccaatctggg agtcaggctt caccatgcca ccctcagagg ggacacagcet ggttceceegg 1200
ccagcttcag tcagtgcage ggttgttcecce agcacceccca tcttcagecc cagcatgggt 1260
gggggcagca acagctccct gagtctggat tctgcagggg ccgagectat geccaggcgag 1320
aagaggacgc tcccagagaa cctgaccctg gaggatgcca agcggctcecg tgtgatgggt 1380
gacatcccca tggagctggt caatgaggtce atgctgacca tcactgaccce tgctgcecatg 1440
ctggggcctg agacgagcect getttcggec aatgcggccce gggatgagac agcccgectg 1500
gaggagcgcce gcggcatcat cgagttccat gtcatcggca actcactgac gcccaaggec 1560
aaccggceggg tgttgectgtg getegtgggg ctgcagaatg tectttteccca ccagetgecg 1620
cgcatgeccta aggagtatat cgcccgecte gtetttgacce cgaagcacaa gactctggece 1680
ttgatcaagg atgggcgggt catcggtggce atctgcttecce gecatgtttcece cacccagggce 1740
ttcacggaga ttgtcttctg tgctgtcacce tcgaatgage aggtcaaggg ttatgggacce 1800
cacctgatga accacctgaa ggagtatcac atcaagcaca acattctcta cttcctcacce 1860
tacgccgacg agtacgccat cggctacttc aaaaagcagg gtttctccaa ggacatcaag 1920
gtgcccaaga gccgctacct gggctacatc aaggactacg agggagcgac gctgatggag 1980
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tgtgagctga atccccgcat cccctacacg gagctgtcce acatcatcaa gaagcagaaa 2040
gagatcatca agaagctgat tgagcgcaaa caggcccaga tccgcaaggt ctacccegggg 2100
ctcagctget tcaaggaggg cgtgaggcag atccctgtgg agagcegttcee tggcattcecga 2160
gagacaggct ggaagccatt ggggaaggag aaggggaagg agctgaagga ccccgaccag 2220
ctctacacaa ccctcaaaaa cctgcetggece caaatcaagt ctcaccceccag tgectggecce 2280
ttcatggagc ctgtgaagaa gtcggaggcc cctgactact acgaggtcat ccgettcccce 2340
attgacctga agaccatgac tgagcggctg cgaagccgct actacgtgac ccggaagctce 2400
tttgtggceg acctgcageg ggtcatcgec aactgtcgeg agtacaaccce cccggacagce 2460
gagtactgcc gctgtgccag cgccctggag aagttcttet acttcaaget caaggaggga 2520
ggcctcattg acaagtaggc ccatctttgg gceccgcagcecce tgacctggaa tgtctceccacce 2580
tcggattctg atctgatcect tagggggtge cctggcccca cggacccgac tcagcecttgag 2640
acactccagc caagggtcct ccggacccga tcctgcaget ctttetggac cttcaggcac 2700
ccccaagegt gcagetctgt cccagectte actgtgtgtg agaggtcectcee tgggttgggg 2760
cccageecct ctagagtage tggtggccag ggatgaacct tgcccagecg tggtggeccce 2820
caggcctggt ccccaagage tttggaggcet tggattcectg ggectggecce aggtggetgt 2880
ttccctgagg accagaactyg ctcattttag cttgagtgat ggcttcaggg gttggaagtt 2940
cagcccaaac tgaagggggce catgccttgt ccagcactgt tcectgtcagtce tcccccaggg 3000
gtggggggta tggggaccat tcattccctg gcattaatcce cttagaggga ataataaagce 3060
tttttatttce tctg 3074
<210> SEQ ID NO 40

<211> LENGTH: 2381

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 40

gacgggagct tccecgggage cgtttgtgec cggggtaacce ccgttcegge caagecgett 60
cagcggggga cgtagccatg aaggaagaga aggagcacag gcctaaggag aagcgagtaa 120
ccctgttaac ccccgeeggyg gccacaggca gceggtggtgg gacctegggg gacagetcca 180
agggggaaga taagcaggat cgcaacaagg agaagaaaga agcgctgagc aaggtggtaa 240
ttcgaagatt acctcccact ttgaccaagg agcagcttca ggaacatctt caacctatgce 300
ctgagcatga ttattttgag tttttttcta atgatacgag tttgtatcct catatgtatg 360
ccagagcata catcaacttt aaaaaccaag aggacattat tttgttcagg gatcgctttg 420
atggttatgt attccttgac aataaaggtc aggaatatcc cgctatagta gaatttgcac 480
cttttcaaaa agctgcaaaa aagaagacta agaaaagaga taccaaagtc gggactatcg 540
atgatgatcc agaatataga aagtttttgg aaagttatgc cacagataat gagaaaatga 600
catctactcc agagacactg ctagaggaaa tagaagcaaa aaatagagaa ttaatagcta 660
aaaagacaac cccacttttg agecttcectga aaaacaagca gagaatgaga gaagaaaaga 720
gagaagaaag gaggaggaga gdaaatagaaa gaaaaagaca aagagaagaa gagaggagga 780
aatggaaaga agaagagaaa cgaaaaagga aagatataga aaagctaaag aagatagaca 840

gaattccaga aagggacaaa ttaaaggatg aaccaaagat taaggtacac aggtttctgt 900
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tacaagctgt gaatcagaaa aatctgctca agaagccaga aaaaggagat gaaaaagaat 960
tggacaaaag agaaaaagcc aagaaattgg acaaagagaa tctcagtgat gaaagagcca 1020
gtgggcaaag ttgtacattg cccaagcgtt ctgatagcga acttaaagat gaaaaaccaa 1080
agagacctga agatgagagc ggcagagact atagggagag ggaacgggaa tatgaacgag 1140
atcaggagcg catacttcga gaaagagaga ggctgaageg gcaagaagaa gagcgccgta 1200
ggcagaagga gcgctatgag aaagagaaga cttttaagag aaaagaagaa gaaatgaaaa 1260
aagagaaaga cacacttcgg gataaaggaa agaaggctga aagtacagaa tcaataggca 1320
gctcagaaaa aactgaaaag aaagaagaag tggtcaagag agatcgaata agaaacaagg 1380
atcgtccage gatgcagett taccaaccag gagctcgaag ccgaaatcga ctcetgtecece 1440
ctgatgacag caccaagtct ggagattcag cagcagaaag gaagcaggaa agtggtatta 1500
gccatagaaa agaaggagga gaggagtgat aagtccagat ggccttaggt gtcctgactg 1560
tctaggcagce caaagagcac acgttaagca atccagaggt gccttcaggg caaagaatag 1620
agagaaaggg agccgctgtg ctggtggggt acactgcaga ggagtaagtce ttgtgtcaaa 1680
gcaggaatct gatcagaggt tcagaattgg aagtacaatt tcattgcttt tgcaatttct 1740
acaaattaat tttaaagtgt cagaaaaagg tgacggcaag gacatgcatt gcaatttgca 1800
gggggaattg tcaagtgagg acttcatcac atatgacacg agagaaaagt aagagctggt 1860
tctaaaatca aaagctgttg ttcatcctga attgaatttt ctgaatttgg gtggagcaga 1920
gtcgetttga agecttgtte cgatctaatt ctattgtatt gttgatgata agtgttgaca 1980
ttgggtagtg tagaagcaac aagcatgtcc ttgtagtaca ggtacagtga aggatagaac 2040
acactttcgt tgatacaaaa atttaaatag ttatgttact tctgtatcca gtgtcctaaa 2100
gttttaggat tagttttagt tttttgtttg cttatatgag cttagcgtaa agaatatttt 2160
taaacttcgt gttttgtcat cagcatcttt tctattaaga ggtaaaatgt agtccttgtt 2220
tgactcttga caatccagtg tgtttgatct taggtctcat gatctgagtg cataccctcect 2280
ccaggaagga aactgcacca gtgtctattc ctgttaaata gcaactttta gtctcagett 2340
gtttegtttt gatgtcaata aatagtaaca gcattcaagt g 2381
<210> SEQ ID NO 41

<211> LENGTH: 5163

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 41

ttaggggcag aaaaacattt gtaataatta atggctttga gagacacaag gctttgtttg 60
ccccagagta ttagttaacc cacctagtgce tcctaatcat acaatattaa ggattgggag 120
ggacattcat tgcctcactc tctatttgtt tcaccttctg taaaattggt agaataatag 180
tacccacttc atagcattgt atgatgatta aattggttaa tatttttaaa atgcttagaa 240
cacagattgg gcacataaca gcaagcacca catgtgttta taagataaat tcctttgtgt 300
tgccttecgt taaagtttaa ataagtaaat aaataaataa atacttgcat gacattttga 360
agtctctcta taacatctga gtaagtggceg gctgcgacaa tgctactgga gttccagaat 420
cgtgttggtg acaagattgt tcaccagcat atggtgtggt gaaaactcac taatttggaa 480

ttagttcaga ttattaagcc tgaataggtg aaaatcctga aatcaaggat ctttggaact 540
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atttgaaatc agtattttat attttcctgt tgtattcatt aaagtgttgc aagtgttcta 600
tttgatggat taagtatatt taggatatac atgttcaatt tgtgattttg tatacttaat 660
tggaacaaga aagctaataa aggttttgat atggacatct attcttttaa gtaaacttca 720
atgaaaatat atgagtagag catatagaga tgtaaataat ttgtggacac accacagact 780
gaaatagcaa atttaaaaga aattgttgga agaatcaagt gtttgtggaa tgagtcctcce 840
tagtaaagtt cctgctcttg tgaataatta agcctcatgt ataattacta tagcaaaagg 900
aagcctaaga agtattagac tctacttgta tttaaattac attttacata atttatgtgt 960

atgaaaaatg ttttaaatgc ttattttcgt aagccatgag atagctcctt tatattttaa 1020
gaatttctga attaatttgc ttggatttta ttagtgcaaa tggcagagct agcaattcct 1080
ttttectgtgt tcccattcca tectattcat ccctetttta ggaaactcectg aactctggat 1140
tgtccttgtt tacatacctg cctecctgcat tggactatgt gtctcectgagt gtagtatgac 1200
taattcattt gtttgtcaag gactctcaat gcatttgttg aacagcctaa ttagtaatgt 1260
ctgcaacaat gacattttac tgtatttaat aaagctctgg gaaagtagga tacacataag 1320
acaggtctag gtctaaattc tttacagaaa cttggatttt tagttcggtt tgaaatttga 1380
agatgtgagt atatttatct cagtttccca aaggacaagc taattggaat tatcatcctce 1440
tttcacttga ttggatcccc agaatgccat ttacgcatgc agcaggattt tataacagtt 1500
ttaaattctg tatatttgat gaagaggttt tatatttttg gattcaagcc tctttttaaa 1560
cttctacaat atggtttaca ataattcctt atatcctgct tttgaaatac atattacaac 1620
tttttaagtt tggaaggcta tatttcaagg actgaagtta cagtatactc aagtgataca 1680
caagcctage accccacttt ccacatagtg ttcgataaag attgataaac tcgaaatcac 1740
agacctttta attcttaaga caaatagcag cagaaagaaa catctttggc ttatttctgg 1800
taaggttttt atgctctgta aaacaaagaa ttgtattcat ccgcgcagca cagattctat 1860
taaaaataaa tgtgagagtc gttaatgtag tactgctcat ttaccatcaa aattcacttt 1920
tcaggaataa tcccatcagt ttaaattgga tattggaatg agcattgatt acatttaact 1980
tggtagccca aaatttctte atggggtttt gaactcggeg ggatttcaaa ggttttaaaa 2040
atgagttttt gatttttttt aaaaccctca aatttcatta cctttaaact aggtcgaaac 2100
ggggcgcaag agattggatt aacaccatag taatacttat tttgttctta accatttcag 2160
ggcttcttga aatagaggct gtatggtgta atggaaaaaa cagccttgga atctgggagce 2220
ctgattcctg gattcagtecce cagttttgeg tgaccttggg caagttactt tacttcectetg 2280
aatttccgtt tcctectetg caaaatgagg atcgcaatag ccaccttgca accttgactg 2340
gagcgagcct cgcacacccce gcgccggect ggaggaagag cagccatgat tacgccgect 2400
tcgecteeget acccgettge ggectggegcee ctectceccage aggtgtagge gcectgecgege 2460
tgccccacge ctttecgeeg ctecgegggee tgcegectegg cgtccccgag gaggccgetyg 2520
cgggctgagg tagcgcaccg gectcectegge gteccagtece ggtcececggge ggagggaaag 2580
cgggcegaccece acctecgagg cagaagceccga ggeccggcecece cgcecgagtge ggaggagcege 2640
aggcagccce cgcccctegyg cectecccee ggeccteceg geectceecte cgececectee 2700
geectegege gccgeccgee cgggtegeeg cggggccegtg gtgtacgtge agagcgcegea 2760

gagcgagtgg cgeccgtatg cectgegete ctccacagee tgggecggge cgeccgggac 2820
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gctgaggegg cggceggcgge cgagggggcec ggtcttgege tccccaggcce cgecgecgectg 2880
agcccaggtt geccattcgec gcacaggccce tattctctca geccteggeg gcgatgagge 2940
gectgaggegg ctgceggege tgegcecggag cttaggactce ggaageggece gggcecgaggyg 3000
cgtggggtge cggcctcect gaggcegaggg tagegggtge atggegcagt aacggeccct 3060
atctctetece cecgcteccca gectegggeg aggcegteeg gecgetaccee ctectgeteg 3120
geegecgeag tegeegtege cgeccgecgece gecgecatgg ccaatgacag cggegggecc 3180
ggcgggcecga gcccgagcga gcgagaccgg cagtactgeg agctgtgegg gaagatggag 3240
aacctgctge gctgcagecg ctgccgcage tcecttctact getgcaagga gcaccagegt 3300
caggactgga agaagcacaa gctcgtgtgce cagggcagcg agggcgccct cggccacgga 3360
gtgggcccac accagcattc cggcccegeg ccgeecggetg cagtgeccgcce gecccagggec 3420
ggggccceggg agcccaggaa ggcagceggceg cgccgggaca acgccteccgg ggacgceggec 3480
aagggaaaag taaaggccaa gcccccggcece gacccagcegg cggccgegtce gecgtgtegt 3540
geggecgeeg geggecaggg cteggeggtyg getgecgaag ccgageccgg caaggaggag 3600
ccgecggece getcatceget gtteccaggag aaggcgaacce tgtaccccece aagcaacacg 3660
cceggggatg cgcectgageee cggeggegge ctgeggecca acgggcagac gaagcecectg 3720
ccggegetga agetggeget cgagtacatce gtgccgtgca tgaacaagca cggcatctgt 3780
gtggtggacg acttcctcgg caaggagacc ggacagcaga tcggcgacga ggtgcgegec 3840
ctgcacgaca ccgggaagtt cacggacggg cagctggtca gccagaagag tgactcgtcece 3900
aaggacatcc gaggcgataa gatcacctgg atcgagggca aggagcccgg ctgcgaaacc 3960
attgggctgce tcatgagcag catggacgac ctgatacgcc actgtaacgg gaagctgggce 4020
agctacaaaa tcaatggccg gacgaaagcc atggttgctt gttatccggg caatggaacg 4080
ggttatgtac gtcatgttga taatccaaat ggagatggaa gatgtgtgac atgtatatat 4140
tatcttaata aagactggga tgccaaggta agtggaggta tacttcgaat ttttccagaa 4200
ggcaaagccec agtttgctga cattgaaccc aaatttgata gactgctgtt tttcetggtcet 4260
gaccgtcgeca accctcatga agtacaacca gcatatgcta caaggtacgce aataactgtt 4320
tggtattttg atgcagatga gagagcacga gctaaagtaa aatatctaac aggtgaaaaa 4380
ggtgtgaggg ttgaactcaa taaaccttca gattcggtcg gtaaagacgt cttctagagce 4440
ctttgatcca gcaatacccce acttcaccta caatattgtt aactatttgt taacttgtga 4500
atacgaataa atgggataaa gaaaaataga caaccagttc gcattttaat aaggaaacag 4560
aaacaacttt ttgtgttgca tcaaacagaa gattttgact gctgtgactt tgtactgcat 4620
gatcaacttc aaatctgtga ttgcttacag gaggaagata agctactaat tgaaaatggt 4680
ttttacatct ggatatgaaa taagtgccct gtgtagaatt tttttcattc ttatattttg 4740
ccagatctgt tatctagctg agttcatttc atctctcect tttttatatc aagtttgaat 4800
ttgggataat ttttctatat taggtacaat ttatctaaac tgaattgaga aaaaattaca 4860
gtattattcc tcaaaataac atcaatctat ttttgtaaac ctgttcatac tattaaattt 4920
tgccctaaaa gacctcttaa taatgattgt tgccagtgac tgatgattaa ttttatttta 4980
cttaaaataa gaaaaggagc actttaatta caactgaaaa atcagattgt tttgcagtcc 5040

tteccttacac taatttgaac tcttaaagat tgctgetttt tttttgacat tgtcaataac 5100
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gaaacctaat tgtaaaacag tcaccattta ctaccaataa cttttagtta atgttttaca 5160
agg 5163
<210> SEQ ID NO 42

<211> LENGTH: 4506

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 42

ggeggtggeg geggegecgg gacgggggag gggcegegecg gaaccggaac cgacctgege 60

cggaaccgga acggagagceg ggttgecagg gcccgaagag ggetggetge ggeggteteg 120

ctcggetgte cgttecttge tggagaattt ggccacaaag agttgccaag atagctgggce 180
caggaagaaa gcgccgcagce cctgacccag acgctgttge cgaccccggg gcactctgge 240
tgtcgaccaa gcggctcaag atgtctggeg gggccagtgce cacaggccca aggagagggce 300
ccccaggact ggaggacacc actagtaaga agaagcagaa ggatcgagca aaccaggaga 360
gcaaggatgg agatcctagg aaagagacag ggtctcgata tgttgcccag getggtcettg 420
aacctctgge ctcaggtgat ccttetgect cagectecca tgcagetggg atcacaggcet 480
cacgccacceg tacceggetg ttetttectt catcgtcagg gtcagcatcece actcectcaag 540
aggagcagac caaagaggga gcttgtgaag accctcatga tctcttgget actcccacte 600
cagagttgtt gctcgattgg aggcagagtg cagaagaggt gattgtcaag cttcgtgtgg 660
gagtaggtcc cctgcagctg gaggatgtag atgctgcttt cacagataca gactgtgtgg 720
tgcggtttge aggtggtcag cagtggggtg gtgtcttcta tgctgagata aaaagctcett 780
gtgctaaagt gcaaacccgc aagggcagtc tcctgcacct gacactgccc aaaaaggtgce 840
ctatgctcac gtggccctee ctectggttg aggctgatga acagctttge ataccaccgce 900
tgaactccca aacctgtcte ctgggctcag aggagaattt agcccctttg gcaggagaga 960

aagcagtgcce tcccgggaat gacccagtcet ctccagecat ggtcceggage agaaaccctg 1020
ggaaagatga ctgtgccaag gaggagatgg cagtggcagc agatgctgca accttggtgg 1080
atgagcccga gtcgatggtg aacctggegt ttgtcaagaa tgactcgtat gagaagggcece 1140
cggattcagt ggtggtgcac gtgtacgtga aggagatctg cagggacacc tcaagagtac 1200
ttttcegtga gcaggacttc acgctcatct tccagaccag ggatggaaac ttcectgaggce 1260
tgcaccecggg ctgtgggccce cacaccacct tccgttggca ggtgaagcetce aggaatctga 1320
ttgagccaga gcagtgcacc ttctgtttca cggcttcteg catcgacatce tgecttegta 1380
agaggcagag tcagcgctgg gggggcctgg aggccccgge tgcacgaggt gcagtgggtg 1440
gtgcaaaggt tgccgtgccg acaggtccaa cccctectgga ttcaacccca ccaggaggtg 1500
ctccccacce cctgacagge caggaggagg cccgggctgt ggagaaggat aaatccaagg 1560
cacgatctga ggacacaggg ctagacagtg tggcaacccg cacacccatg gagcatgtaa 1620
ccccaaagcce agagacacac ctggectcge ccaagectac atgcatggtg cctceccatge 1680
cccacagecece agttagtgga gacagcegtgg aggaggagga agaggaagag aagaaggtgt 1740
gtctgccagg cttcactgge cttgtcaatt taggcaacac ctgcttcatg aacagcgtca 1800
ttcagtctet gtccaacact cgggaactcc gggacttctt ccatgaccge tecctttgagg 1860

ctgagatcaa ctacaacaac ccactaggga ctggtgggcg tctggccatt ggctttgecg 1920
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tgctgctteg ggcgetgtgg aagggcacce accatgectt ccagecttcee aagttgaagg 1980
ccattgtggc gagtaaggcc agccagttca caggctatge acagcatgat gcccaggagt 2040
tcatggecttt cctgctggat gggctgcacg aggacctgaa tcgcattcag aacaagccct 2100
acacagagac cgtggattca gatgggcggce ccgatgaggt ggtagctgag gaagcatgge 2160
agcggcacaa gatgaggaat gactctttca tcecgtggacct atttcagggg cagtacaagt 2220
cgaagctggt gtgccctgtyg tgtgccaagg tctccatcac ttttgacceg tttetttate 2280
tgcecggtgece cttgccacaa aagcaaaagg ttctcectgt cttttatttt gcccgagage 2340
cccacagcaa gcccatcaag ttcctggtga gcgtcagcaa ggagaactcc actgcgageg 2400
aagtattgga ctccctctet cagagtgtte atgtgaagcc tgagaacctg cgtttggcag 2460
aggtaattaa gaatcgtttt catcgtgtgt tcctacccte ccactcactg gacactgtgt 2520
cceccatctga tacgctcecte tgctttgage tgctatccte agagttgget aaggagcggyg 2580
tagtggtgct agaggtgcaa cagcgcccce aggtgcccag cgtccccatce tccaagtgtg 2640
cagcctgcecca gcggaagcaa cagtcggagg atgaaaagct gaagcegetgt accecggtget 2700
accgtgtggg ctactgcaac cagctctgcce agaaaaccca ctggectgac cacaagggcce 2760
tctgeccgace tgagaacatt ggctacccct tectggtcag tgtacctgece tcacgcectcea 2820
cttatgecceg cctegetcag ttgctagagg gctatgeccg gtactctgtg agtgtattcece 2880
agccaccctt tcagccagge cgcatggect tggagtctca gagccctggce tgcaccacac 2940
tgctcteccac aggttcecctg gaggctgggg acagcgagag agaccccatt cagccacctg 3000
agctccaget ggtgaccect atggctgagg gggacacagg gcttcccegg gtgtgggecag 3060
ccectgaceg gggtectgtg cccagcacca gtggaattte ttcectgagatg ctggccagtg 3120
ggcccattga ggttggctcee ttgccagetg gcgagagggt gtcccgaccce gaagctgcetg 3180
tgcctgggta ccagcatcca agtgaagcta tgaatgccca cacaccccag ttcttcatcet 3240
ataaaattga ttcatccaac cgagagcagc ggctagagga caaaggagac accccactgg 3300
agctgggtga cgactgtage ctggctcectceg tcectggcggaa caatgagegce ttgcaggagt 3360
ttgtgttggt agcctccaag gagctggaat gtgctgagga tceccaggcectet gceccggtgagyg 3420
ctgceceggge cggccactte accctggacce agtgcctcaa cctcttcaca cggectgagg 3480
tgctggcacce cgaggaggcc tggtactgcc cacagtgcaa acagcaccgt gaggectcca 3540
agcagctgtt gctatggcge ctgccaaatg ttctcatcegt gcagctcaag cgcttcetect 3600
ttegtagttt tatctggegt gacaagatca atgacttggt ggagttccect gttaggaacce 3660
tggacctgag caagttctgce attggtcaga aagaggagca gctgcccagce tacgatctat 3720
atgctgtcat caaccactat ggaggcatga ttggtggcca ctacactgcc tgtgcacgcce 3780
tgcccaatga tcgtagcagt cagcgcagtg acgtgggctg gecgcttgttt gatgacagca 3840
cagtgacaac ggtagacgag agccaggttg tgacgcgtta tgcctatgta ctcttctacc 3900
gceggeggaa ctetectgtg gagaggeccce ccagggcagg tcactctgag caccacccag 3960
acctaggccece tgcagctgag gcetgcetgceca gceccaggette cecggatttgg caggagetgg 4020
aggctgagga ggagccggtyg cctgaggggt ctgggeccct gggtccctgg gggccccaag 4080
actgggtggg ccccctacca cgtggcccta ccacaccaga tgagggctge ctceccggtact 4140

ttgtcectggg caccgtggeg getttggtgg cecctegtget caacgtgtte tatcctetgg 4200
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tatcccagag tcgctggaga tgagctcgce tgcaggcage tgctgtgage tggectacct 4260
gcctgeccca ggccatgect gectttgttg tggggaacac ctctgggett tgggcctcag 4320
cttatgcatc tggtgggaga gggtggggag gttgtggccc ctgcaggggce agagtatcct 4380
agggtgtgta tccatctggce tgtctgtcca ttcatcctge tgctetgacce cttggectcea 4440
ggcttggecee tgcccaagcet acttectgta cttaaaagtg ttaataaaac cagactattce 4500
aggccce 4506
<210> SEQ ID NO 43

<211> LENGTH: 1542

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 43

ccgacgcgac catcgtttgt cgacgccget gccaccgect gectgagaga agtcgtcgeg 60
gececgaccceeg tegectecge cggctaccat gtecgcccag gcgcagatge gggccctget 120
ggaccagctce atgggcacgg ctcgggacgg agacgaaacc agacagaggg tcaagtttac 180
agatgaccgt gtctgcaaga gtcaccttcet ggactgetge ccccatgaca tcctggetgg 240
gacgcgcatg gatttaggag aatgtaccaa aatccacgac ttggccctece gagcagatta 300
tgagattgca agtaaagaaa gagacctgtt ttttgaatta gatgcaatgg atcacttgga 360
gtcetttatt gctgaatgtg atcggagaac tgagctcgec aagaagcggc tggcagaaac 420
acaggaggaa atcagtgcgg aagtttctgc aaaggcagaa aaagtacatg agttaaatga 480
agaaatagga aaactccttg ctaaagccga acagctaggg gctgaaggta atgtggatga 540
atcccagaag attcttatgg aagtggaaaa agttcgtgcg aagaaaaaag aagctgagga 600
agaatacaga aattccatgc ctgcatccag ttttcagcag caaaagctgc gtgtctgcga 660
ggtctgttca gcctaccttg gtctccatga caatgaccgt cgcctggcag accacttcegg 720
tggcaagtta cacttggggt tcattcagat ccgagagaag cttgatcagt tgaggaaaac 780

tgtcgctgaa aagcaggaga agagaaatca ggatcgettg aggaggagag aggagaggga 840
acgggaggag cgtctgagca ggaggtcggg atcaagaacc agagatcgca ggaggtcacyg 900
ctccegggat cggcgtegga ggeggtcaag atctacctec cgagagcgac ggaaattgte 960
ccggtececgg tcccgagata gacatcggeg ccaccgcage cgttcccgga gccacagccg 1020
gggacatcgt cgggcttcec gggaccgaag tgcgaaatac aagtaactac tctgactcect 1080
tcggtagetyg caaccaggag tgagccectte tcectgtgttece cagggtctge tgagggcegt 1140
gtctggtggg gatggggctg ggctcaccct caggagtagg gcectggggagt cgtgaacggg 1200
actcaggtgt gggaagaggc gagagggctg tggaggagct cgcacggcgce caggtgatgg 1260
gctgcacagg cactgtccce tgectgegte ctggggectg tgcactgttg cgtccatget 1320
cagagtggct gagacttgtg tcctgaccag gccctgetta cctetgtttt ggtttttgtt 1380
tttgatattt ttttttccat tgtgttttta cgtagtgtca tgttcectgtge atatagtgtt 1440
gtattctcect ttgcactgtt tatgttacag tgaaggctct ccttattaaa aatcttcgca 1500
aaggtcaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 1542
<210> SEQ ID NO 44

<211> LENGTH: 968
<212> TYPE: DNA
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<213> ORGANISM: homo sapiens
<400> SEQUENCE: 44
gggggaagtt gctggctgac tgggcettgeg aggaaaccgce ctceggagetg cagcgaagge 60
caaggaatca ctgaagatcg gcgagggagg acagggggtt catcatgggt ggetttttet 120
caagtatatt ttccagtctg tttggaactc gggaaatgag aattttaatt ttgggattag 180
atggagcagg aaaaaccaca attttgtaca gattacaagt gggagaagtt gttactacta 240
tacctaccat tggatttaat gtagagacgg tgacgtacaa aaaccttaaa ttccaagtct 300
gggatttagg aggacagaca agtatcaggc catactggag atgttactat tcaaacacag 360
atgcagtcat ttatgtagta gacagttgtg accgagaccg aattggcatt tccaaatcag 420
agttagttgc catgttggag gaagaagagc tgagaaaagc cattttagtg gtgtttgcaa 480
ataaacagga catggaacag gccatgactt cctcagagat ggcaaattca cttgggttac 540
ctgccttgaa ggaccgaaaa tggcagatat tcaaaacgtc agcaaccaaa ggcaccggcc 600
ttgatgaggc aatggaatgg ttagttgaaa cattaaaaag cagacagtaa ttcagtccat 660
tcttectecce tgaaatgaag actacatcac ctctctecct ttggaaacag tcaagtgtac 720
ttcacactac tagatgttaa aactatatga ttattggcat atactgactg actgcaatat 780
ttgtagtaaa tagggaaaat aagtatttag ttggagggat aatttgatcg aatcacctga 840
atgttctatg taatgtaaaa tattcttttc ttgctttctt gtgttaaggt atatattcta 900
tttgtatgga attcttattc aaatacagtt gtattaaaga gtatactcct attggatgaa 960
aaaaacct 968
<210> SEQ ID NO 45
<211> LENGTH: 700
<212> TYPE: DNA
<213> ORGANISM: homo sapiens
<400> SEQUENCE: 45
gcggegtgag aagccatgag cagcaaagtce tctegcgaca ccctgtacga ggeggtgegyg 60
gaagtcctge acgggaacca gcgcaagcegce cgcaagttcece tggagacggt ggagttgcag 120
atcagcttga agaactatga tccccagaag gacaagegcet tctcgggcac cgtcaggcett 180
aagtccactc cccgccctaa gttctctgtg tgtgtectgg gggaccagca gcactgtgac 240
gaggctaagg ccgtggatat cccccacatg gacatcgagg cgctgaaaaa actcaacaag 300
aataaaaaac tggtcaagaa gctggccaag aagtatgatg cgtttttggc ctcagagtct 360
ctgatcaagc agattccacg aatcctcggce ccaggtttaa ataaggcagg aaagttccct 420
tccctgectca cacacaacga aaacatggtg gccaaagtgg atgaggtgaa gtccacaatc 480
aagttccaaa tgaagaaggt gttatgtctg gctgtagctg ttggtcacgt gaagatgaca 540
gacgatgagc ttgtgtataa cattcacctg gctgtcaact tcttggtgtc attgctcaag 600
aaaaactggc agaatgtccg ggecttatat atcaagagca ccatgggcaa gccccagcegce 660
ctatattaag gcacatttga ataaattcta ttaccagttc 700

<210> SEQ ID NO 46

<211> LENGTH: 145

<212> TYPE: PRT

<213> ORGANISM: homo sapiens
<220> FEATURE:
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<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (65)..(65)
<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (101)..(101)
<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (105)..(105)
<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (108)..(108)
<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (113)..(113)
<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (125)..(128)
<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (132)..(132)
<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (136)..(136)
<223> OTHER INFORMATION: Xaa = any amino acid
<400> SEQUENCE: 46
Arg Arg Lys Trp Ser Leu Asp Arg Leu Arg Asp Thr Val Lys Ala Leu
1 5 10 15
Thr Arg Glu Gln Glu Lys Leu Leu Gly Gln Leu Lys Glu Val Gln Ala
20 25 30
Asp Lys Glu Gln Ser Glu Ala Glu Leu Gln Val Ala Gln Gln Glu Asn
35 40 45
His His Leu Asn Leu Asp Leu Lys Glu Ala Lys Ser Trp Gln Glu Glu
50 55 60
Xaa Ser Ala Gln Ala Gln Arg Leu Lys Asp Lys Val Ala Gln Met Lys
65 70 75 80
Asp Thr Leu Cys Gln Ala Gln Gln Arg Val Ala Gln Leu Glu Pro Leu
85 90 95
Lys Glu Gln Leu Xaa Gly Ala Gln Xaa Ala Leu Xaa Ala Ser Ser Gln
100 105 110
Xaa Lys Ala Thr Leu Ser Trp Gly Gly Val Cys Gln Xaa Xaa Xaa Xaa
115 120 125
Pro Gly Thr Xaa Pro Tyr Ala Xaa Leu His Arg Ser Arg Pro Gly Ser
130 135 140
Gly
145
<210> SEQ ID NO 47
<211> LENGTH: 208
<212> TYPE: PRT
<213> ORGANISM: homosapiens
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (6)..(6)
<223> OTHER INFORMATION: Xaa = any amino acid
<400> SEQUENCE: 47
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Gly Arg Ala Pro Val Xaa Gln Cys Ser Asp Gly Glu Gly Arg Lys Arg
1 5 10 15

Thr Ser Ser Thr Cys Ser Asn Glu Ser Leu Ser Val Gly Gly Thr Ser
20 25 30

Val Thr Pro Arg Arg Ile Ser Trp Arg Gln Arg Ile Phe Leu Arg Val
35 40 45

Ala Ser Pro Met Asn Lys Ser Pro Ser Ala Met Gln Gln Gln Asp Gly
50 55 60

Leu Asp Arg Asn Glu Leu Leu Pro Leu Ser Pro Leu Ser Pro Thr Met

Glu Glu Glu Pro Leu Val Val Phe Leu Ser Gly Glu Asp Asp Pro Glu
85 90 95

Lys Ile Glu Glu Arg Lys Lys Ser Lys Glu Leu Arg Ser Leu Trp Arg
100 105 110

Lys Ala Ile His Gln Gln Ile Leu Leu Leu Arg Met Glu Lys Glu Asn
115 120 125

Gln Lys Leu Glu Ala Ser Arg Asp Glu Leu Gln Ser Arg Lys Val Lys
130 135 140

Leu Asp Tyr Glu Glu Val Gly Ala Cys Gln Lys Glu Val Leu Ile Thr
145 150 155 160

Trp Asp Lys Lys Leu Leu Asn Cys Arg Ala Lys Ile Arg Cys Asp Met
165 170 175

Glu Asp Ile His Thr Leu Leu Lys Lys Glu Phe Pro Lys Ser Thr Arg
180 185 190

Arg Ile Trp Gln Phe Leu Ala Tyr Ser Thr Asp Ser Thr Gln Ile Ala
195 200 205

<210> SEQ ID NO 48

<211> LENGTH: 256

<212> TYPE: PRT

<213> ORGANISM: homosapiens

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (186) .. (186)

<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (219)..(219)

<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (222)..(222)

<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (230)..(230)

<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (243)..(243)

<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (247)..(247)

<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (254)..(254)

<223> OTHER INFORMATION: Xaa = any amino acid

<400> SEQUENCE: 48

Met Leu Arg Ser Pro Phe Asp Arg Asn Val Pro Val Asn Leu Glu Leu
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Gln Glu Leu Leu Leu Asp Tyr Ser Phe Gln His Leu Gly Val Ser Ser
20 25 30
Gln Gly Cys Val Asp His Pro Ile Val Leu Thr Glu Ala Val Cys Asn
35 40 45
Pro Leu Tyr Ser Arg Gln Met Met Ser Glu Leu Leu Phe Glu Cys Tyr
50 55 60
Gly Ile Pro Lys Val Ala Tyr Gly Ile Asp Ser Leu Phe Ser Phe Tyr
65 70 75 80
His Asn Lys Pro Lys Asn Ser Met Cys Ser Gly Leu Ile Ile Ser Ser
85 90 95
Gly Tyr Gln Cys Thr His Val Leu Pro Ile Leu Glu Gly Arg Leu Asp
100 105 110
Ala Lys Asn Cys Lys Arg Ile Asn Leu Gly Gly Ser Gln Ala Ala Gly
115 120 125
Tyr Leu Gln Arg Leu Leu Gln Leu Lys Tyr Pro Gly His Leu Ala Ala
130 135 140
Ile Thr Leu Ser Arg Met Glu Glu Ile Leu His Glu His Ser Tyr Ile
145 150 155 160
Ala Glu Asp Tyr Val Glu Glu Leu His Lys Trp Arg Cys Pro Asp Tyr
165 170 175
Tyr Glu Asn Asn Val His Lys Met Gln Xaa Pro Phe Ser Ser Lys Leu
180 185 190
Leu Gly Ser Thr Leu Thr Ser Glu Glu Lys Gln Glu Arg Arg Gln Gln
195 200 205
Gln Leu Arg Arg Leu Gln Glu Leu Asn Ala Xaa Arg Arg Xaa Glu Lys
210 215 220
Leu Gln Leu Gly Ser Xaa Ala Ser Gly Pro Thr Ala Ile Cys Ala Gly
225 230 235 240
Thr Ser Xaa Gly Trp Pro Xaa Gly Ser Val Tyr Lys Ala Xaa Met Ser
245 250 255
<210> SEQ ID NO 49
<211> LENGTH: 205
<212> TYPE: PRT
<213> ORGANISM: homosapiens
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (144)..(144)
<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (157)..(157)
<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (159)..(159)
<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (188)..(188)
<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (194)..(194)
<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (197)..(197)
<223> OTHER INFORMATION: Xaa = any amino acid
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<400> SEQUENCE: 49

Met Asn Asp Ile Ser Gln Lys Ala Glu Ile Leu Leu Ser Ser Ser Lys
1 5 10 15

Pro Val Pro Lys Thr Tyr Val Pro Lys Leu Gly Lys Gly Asp Val Lys
20 25 30

Asp Lys Phe Glu Ala Met Gln Arg Ala Arg Glu Glu Arg Asn Gln Arg
35 40 45

Arg Ser Arg Asp Glu Lys Gln Arg Arg Lys Glu Gln Tyr Ile Arg Glu

Arg Glu Trp Asn Arg Arg Lys Gln Glu Ile Lys Glu Met Leu Ala Ser
65 70 75 80

Asp Asp Glu Glu Asp Val Ser Ser Lys Val Glu Lys Ala Tyr Val Pro
85 90 95

Lys Leu Thr Gly Thr Val Lys Gly Arg Phe Ala Glu Met Glu Lys Gln
100 105 110

Arg Gln Glu Glu Gln Arg Lys Arg Thr Glu Glu Glu Arg Lys Arg Arg
115 120 125

Ile Glu Gln Asp Met Leu Glu Lys Arg Lys Ile Gln Arg Glu Leu Xaa
130 135 140

Lys Arg Ala Glu Gln Glu Gly Asp Asp Ser Leu Leu Xaa Thr Xaa Val
145 150 155 160

Pro Val Asn His Ile Asn Ile Trp Lys Met Lys Arg Ile Leu Arg Ser
165 170 175

Arg Lys Arg Arg Glu Glu Lys Lys Asp Pro Val Xaa Glu Ile Lys Ile
180 185 190

Arg Xaa Glu Thr Xaa Pro Leu Ser Gly Ala Arg Ala Ser
195 200 205

<210> SEQ ID NO 50

<211> LENGTH: 172

<212> TYPE: PRT

<213> ORGANISM: homosapiens

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (136)..(136)

<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (142)..(142)

<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (146) .. (146)

<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (151)..(151)

<223> OTHER INFORMATION: Xaa = any amino acid

<400> SEQUENCE: 50

Met Glu Ser Tyr Arg Glu Asn Leu Glu Arg Val Phe Val Arg Met Asp
1 5 10 15

Gln Val Leu Pro Asp Ser Cys Leu Leu Val Trp Asn Met Ala Met Pro
20 25 30

Leu Gly Glu Arg Ile Thr Gly Gly Phe Leu Leu Pro Glu Leu Gln Pro
35 40 45

Leu Ala Gly Ser Leu Arg Arg Asp Val Val Glu Gly Asn Phe Tyr Ser
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50 55 60

Ala Thr Leu Ala Gly Asp His Cys Phe Asp Val Leu Asp Leu His Phe
65 70 75 80

His Phe Arg His Ala Val Gln His Arg His Arg Asp Gly Val His Trp
85 90 95

Asp Gln His Ala His Arg His Leu Ser His Leu Leu Leu Thr His Val
100 105 110

Ala Asp Ala Trp Gly Val Glu Leu Pro Lys Arg Gly Tyr Pro Pro Asp
115 120 125

Pro Trp Ile Glu Asp Trp Ala Xaa Met Asn His Pro Phe Xaa Gly Ser
130 135 140

His Xaa Gln Thr Gln Thr Xaa Gly Arg Pro Gly Pro Cys Ser Thr Pro
145 150 155 160

Leu Leu Leu Ala Leu His Ala Phe Ser Tyr Arg Phe
165 170

<210> SEQ ID NO 51

<211> LENGTH: 159

<212> TYPE: PRT

<213> ORGANISM: homosapiens

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (143)..(143)

<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (153)..(153)

<223> OTHER INFORMATION: Xaa = any amino acid

<400> SEQUENCE: 51

Met Leu Gln Gln Glu Thr Ile Arg Asn Gly Glu Leu Glu Asp Thr Gln
1 5 10 15

Thr Lys Leu Glu Lys Gln Val Ser Lys Leu Glu Gln Glu Leu Gln Lys
Gln Arg Glu Ser Ser Ala Glu Lys Leu Arg Lys Met Glu Glu Lys Cys
35 40 45

Glu Ser Ala Ala His Glu Ala Asp Leu Lys Arg Gln Lys Val Ile Glu
50 55 60

Leu Thr Gly Thr Ala Arg Gln Val Lys Ile Glu Met Asp Gln Tyr Lys
65 70 75 80

Glu Glu Leu Ser Lys Met Glu Lys Glu Ile Met His Leu Lys Arg Asp
85 90 95

Gly Glu Asn Lys Ala Met His Leu Ser Gln Leu Asp Met Ile Leu Asp
100 105 110

Gln Thr Lys Thr Glu Leu Glu Lys Lys Thr Asn Ala Val Lys Glu Leu
115 120 125

Glu Lys Leu Gln His Ser Thr Glu Thr Glu Leu Thr Glu Ala Xaa Gln
130 135 140

Asn Gly Lys Tyr Leu Arg Leu Thr Xaa Lys Cys Ser Trp Glu Ile
145 150 155

<210> SEQ ID NO 52

<211> LENGTH: 122

<212> TYPE: PRT

<213> ORGANISM: homosapiens

<400> SEQUENCE: 52
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Met Ile Gly Gly Thr Glu Met Thr Lys Glu Ile Pro Arg Lys Arg Lys
1 5 10 15

Asn Thr Val Glu Ala Glu Ala Glu Lys Gly Asn Thr Glu Val Gly Val
20 25 30

Glu Val Glu Met Gln Gly Asn Glu Val Glu Val Glu Ala Lys Arg Asn
35 40 45

Gln Val Asn Ile Lys Met Lys Val Lys Lys Asn Gln Ile Asn Glu Val
50 55 60

Glu Val Ala Val Lys Glu Glu Leu Thr Val Leu Lys Asn Gln Lys Asn
65 70 75 80

Gly Asn Ile Val Pro Ala Lys Lys Asn Leu Glu Ser Val Val Glu Ala

Lys Asn Val Pro Thr Asn Glu Ile Thr Val Ile Val Arg Thr Ser Gln
100 105 110

Thr Asn Met Ile Val Glu Gly Ala Lys Val
115 120

<210> SEQ ID NO 53

<211> LENGTH: 127

<212> TYPE: PRT

<213> ORGANISM: homosapiens

<400> SEQUENCE: 53

Met Ser Arg Pro Lys Thr Gln Asn Gln Val Thr His Thr Gln Val Lys
1 5 10 15

Asn Thr Arg Arg Lys Pro Ile Thr Val Leu Lys Arg Lys Lys Met Arg
20 25 30

Thr Thr Cys Gln Ser Lys Ile Leu Ile Arg Ile Ser Ile Glu Lys Trp
35 40 45

Gly Leu Val Thr Met Lys Lys Lys Lys Ala Val Gly Arg Asn Lys Arg
50 55 60

Val Lys Arg Glu Thr Glu Leu Arg Thr Glu Val Val Ala Asp Leu Glu
65 70 75 80

Arg Gly Met Ala Ile Ile Val Ile Val Ile Asn Gln Asn Thr Lys Gln
85 90 95

Ile Phe Met Lys Glu Lys Gly Val Lys Arg Glu Thr Glu Ala Glu Val
100 105 110

Gln Arg Ser Pro Lys Ile Lys Lys Asn Leu Ser Ile Asp Glu Arg
115 120 125

<210> SEQ ID NO 54

<211> LENGTH: 175

<212> TYPE: PRT

<213> ORGANISM: homosapiens

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (132)..(132)

<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (146) .. (146)

<223> OTHER INFORMATION: Xaa = any amino acid

<400> SEQUENCE: 54

Met Gly Lys Lys His Lys Lys His Lys Ala Glu Trp Arg Ser Ser Tyr
1 5 10 15
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Glu Asp Tyr Ala Asp Lys Pro Leu Glu Lys Pro Leu Lys Leu Val Leu
20 25 30

Lys Val Gly Gly Ser Glu Val Thr Glu Leu Ser Gly Ser Gly His Asp
35 40 45

Ser Ser Tyr Tyr Asp Asp Arg Ser Asp His Glu Arg Glu Arg His Lys
50 55 60

Glu Lys Lys Lys Lys Lys Lys Lys Lys Ser Glu Lys Glu Lys His Leu
65 70 75 80

Asp Asp Glu Glu Arg Arg Lys Arg Lys Glu Glu Lys Lys Arg Lys Arg
Glu Arg Glu His Cys Asp Thr Glu Gly Glu Ala Asp Asp Phe Asp Pro
100 105 110

Gly Lys Lys Val Glu Val Glu Pro Pro Pro Asp Arg Pro Val Arg Ala
115 120 125

Cys Arg Thr Xaa Pro Ala Glu Asn Glu Ser Thr Pro Ile Gln Gln Leu
130 135 140

Leu Xaa Thr Leu Pro Pro Pro Ala Ser Glu Lys Arg Ser Pro Trp Ile
145 150 155 160

Phe Cys Phe Ser Cys His Gly Cys Asn Cys Ser Trp Asp Ile Pro
165 170 175

<210> SEQ ID NO 55

<211> LENGTH: 255

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 55

Met Ser Ser His Arg Arg Lys Ala Lys Gly Arg Asn Arg Arg Ser His
1 5 10 15

Arg Ala Met Arg Val Ala His Leu Glu Leu Ala Thr Tyr Glu Leu Ala
20 25 30

Ala Thr Glu Ser Asn Pro Glu Ser Ser His Pro Gly Tyr Glu Ala Ala
35 40 45

Met Ala Asp Arg Pro Gln Pro Gly Trp Arg Glu Ser Leu Lys Met Arg
50 55 60

Val Ser Lys Pro Phe Gly Met Leu Met Leu Ser Ile Trp Ile Leu Leu
65 70 75 80

Phe Val Cys Tyr Tyr Leu Ser Tyr Tyr Leu Cys Ser Gly Ser Ser Tyr
85 90 95

Phe Val Leu Ala Asn Gly His Ile Leu Pro Asn Ser Glu Asn Ala His
100 105 110

Gly Gln Ser Leu Glu Glu Asp Ser Ala Leu Glu Ala Leu Leu Asn Phe
115 120 125

Phe Phe Pro Thr Thr Cys Asn Leu Arg Glu Asn Gln Val Ala Lys Pro
130 135 140

Cys Asn Glu Leu Gln Asp Leu Ser Glu Ser Glu Cys Leu Arg His Lys
145 150 155 160

Cys Cys Phe Ser Ser Ser Gly Thr Thr Ser Phe Lys Cys Phe Ala Pro
165 170 175

Phe Arg Asp Val Pro Lys Gln Met Met Gln Met Phe Gly Leu Gly Ala
180 185 190

Ile Ser Leu Ile Leu Val Cys Leu Pro Ile Tyr Cys Arg Ser Leu Phe
195 200 205
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Trp Arg Ser Glu Pro Ala Asp Asp Leu Gln Arg Gln Asp Asn Arg Val
210 215 220

Val Thr Gly Leu Lys Lys Gln Arg Arg Lys Arg Lys Arg Lys Ser Glu
225 230 235 240

Met Leu Gln Lys Ala Ala Arg Gly Arg Glu Glu His Gly Asp Glu
245 250 255

<210> SEQ ID NO 56

<211> LENGTH: 239

<212> TYPE: PRT

<213> ORGANISM: homosapiens

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (42)..(42)

<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (225)..(229)

<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (231)..(234)

<223> OTHER INFORMATION: Xaa = any amino acid

<400> SEQUENCE: 56

Met Leu Gln Asn Glu Gln Glu Ile Ser Gln Leu Lys Lys Glu Ile Glu
1 5 10 15

Arg Thr Gln Gln Arg Met Lys Glu Met Glu Ser Val Met Lys Glu Gln
20 25 30

Glu Gln Tyr Ile Ala Thr Gln Tyr Lys Xaa Ala Ile Asp Leu Gly Gln
35 40 45

Glu Leu Arg Leu Thr Arg Glu Gln Val Gln Asn Ser His Thr Glu Leu
50 55 60

Ala Glu Ala Arg His Gln Gln Val Gln Ala Gln Arg Glu Ile Glu Arg
65 70 75 80

Leu Ser Ser Glu Leu Glu Asp Met Lys Gln Leu Ser Lys Glu Lys Asp
85 90 95

Ala His Gly Asn His Leu Ala Glu Glu Leu Gly Ala Ser Lys Val Arg
100 105 110

Glu Ala His Leu Glu Ala Arg Met Gln Ala Glu Ile Lys Lys Leu Ser
115 120 125

Ala Glu Val Glu Ser Leu Lys Glu Ala Tyr His Met Glu Met Ile Ser
130 135 140

His Gln Glu Asn His Ala Lys Trp Lys Ile Ser Ala Asp Ser Gln Lys
145 150 155 160

Ser Ser Val Gln Gln Leu Asn Glu Gln Leu Glu Lys Ala Lys Leu Glu
165 170 175

Leu Glu Glu Ala Gln Asp Thr Val Ser Asn Leu His Gln Gln Val Gln
180 185 190

Asp Arg Asn Glu Val Ile Glu Ala Ala Asn Glu Ala Leu Leu Thr Lys
195 200 205

Val Ser Lys His Ile Lys Val Leu Lys His Ile Tyr Glu Asn Lys Thr
210 215 220

Xaa Xaa Xaa Xaa Xaa Pro Xaa Xaa Xaa Xaa Ser Arg Glu Tyr Phe
225 230 235
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<210> SEQ ID NO 57

<211> LENGTH: 249

<212> TYPE: PRT

<213> ORGANISM: homosapiens

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (226)..(226)

<223> OTHER INFORMATION: Xaa = any amino acid
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (239)..(239)

<223> OTHER INFORMATION: Xaa = any amino acid

<400> SEQUENCE: 57

Met Ala Asp Ser Ser Gly Arg Gly Ala Gly Lys Pro Ala Thr Gly Pro
1 5 10 15

Thr Asn Ser Ser Ser Ala Lys Lys Lys Asp Lys Arg Val Gln Gly Gly
20 25 30

Arg Val Ile Glu Ser Arg Tyr Leu Gln Tyr Glu Lys Lys Thr Thr Gln
35 40 45

Lys Ala Pro Ala Gly Asp Gly Ser Gln Thr Arg Gly Lys Met Ser Glu
50 55 60

Gly Gly Arg Lys Ser Ser Leu Leu Gln Lys Ser Lys Ala Asp Ser Ser
Gly Val Gly Lys Gly Asp Leu Gln Ser Thr Leu Leu Glu Gly His Gly
85 90 95

Thr Ala Pro Pro Asp Leu Asp Leu Ser Ala Ile Asn Asp Lys Ser Ile
100 105 110

Val Lys Lys Thr Pro Gln Leu Ala Lys Thr Ile Ser Lys Lys Pro Glu
115 120 125

Ser Thr Ser Phe Ser Ala Pro Arg Lys Lys Ser Pro Asp Leu Ser Glu
130 135 140

Ala Met Glu Met Met Glu Ser Gln Thr Leu Leu Leu Thr Leu Leu Ser
145 150 155 160

Val Lys Met Glu Asn Asn Leu Ala Glu Phe Glu Arg Arg Ala Glu Lys
165 170 175

Asn Leu Leu Ile Met Cys Lys Glu Lys Glu Lys Leu Gln Lys Lys Ala
180 185 190

His Glu Leu Lys Arg Arg Leu Leu Leu Ser Gln Arg Lys Arg Glu Leu
195 200 205

Ala Asp Val Leu Asp Ala Gln Ile Glu Met Leu Ser Pro Leu Arg Gly
210 215 220

Ser Xaa His Thr Leu Gln Gly Ala Ile Gln Asp Ile Arg His Xaa Pro
225 230 235 240

Trp Thr Leu Pro Gly Thr Ser Cys Pro
245

<210> SEQ ID NO 58

<211> LENGTH: 116

<212> TYPE: PRT

<213> ORGANISM: homosapiens

<400> SEQUENCE: 58

Met Asp Tyr Arg Arg Leu Leu Met Ser Arg Val Val Pro Gly Gln Phe
1 5 10 15

Asp Asp Ala Asp Ser Ser Asp Ser Glu Asn Arg Asp Leu Lys Thr Val
20 25 30
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Lys Glu Lys Asp Asp Ile Leu Phe Glu Asp Leu Gln Asp Asn Val Asn
35 40 45

Glu Asn Gly Glu Gly Glu Ile Glu Asp Glu Glu Glu Glu Gly Tyr Asp
50 55 60

Asp Asp Asp Asp Asp Trp Asp Trp Asp Glu Gly Val Gly Lys Leu Ala
65 70 75 80

Lys Gly Tyr Val Trp Asn Gly Gly Ser Asn Pro Gln Ala Asn Arg Gln
85 90 95

Thr Ser Asp Ser Ser Ser Ala Lys Met Ser Thr Pro Ala Asp Lys Val
100 105 110

Leu Arg Lys Ile
115

<210> SEQ ID NO 59

<211> LENGTH: 225

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 59

Met Ala His Ala Ala Gln Val Gly Leu Gln Asp Ala Thr Ser Pro Ile
1 5 10 15

Met Glu Glu Leu Ile Thr Phe His Asp His Ala Leu Met Ile Ile Phe
20 25 30

Leu Ile Cys Phe Leu Val Leu Tyr Ala Leu Phe Leu Thr Leu Thr Thr
35 40 45

Lys Leu Thr Asn Thr Asn Ile Ser Asp Ala Gln Glu Met Val Trp Thr
50 55 60

Ile Leu Pro Ala Ile Ile Leu Val Leu Ile Ala Leu Pro Ser Leu Arg
Ile Leu Tyr Met Thr Asp Glu Val Asn Asp Pro Ser Leu Thr Ile Lys
85 90 95

Ser Ile Gly His Gln Trp Tyr Trp Thr Tyr Glu Tyr Thr Asp Tyr Gly
100 105 110

Gly Leu Ile Phe Asn Ser Tyr Met Leu Pro Pro Leu Phe Leu Glu Pro
115 120 125

Gly Asp Leu Arg Leu Leu Asp Val Asp Asn Arg Val Val Leu Pro Ile
130 135 140

Glu Ala Pro Ile Arg Met Met Ile Thr Ser Gln Asp Val Leu His Ser
145 150 155 160

Trp Ala Val Pro Thr Leu Gly Leu Lys Thr Asp Ala Ile Pro Gly Arg
165 170 175

Leu Asn Gln Thr Thr Phe Thr Ala Thr Arg Pro Gly Val Tyr Tyr Gly
180 185 190

Gln Cys Ser Glu Ile Cys Gly Ala Asn His Ser Phe Met Pro Ile Val
195 200 205

Leu Glu Leu Ile Pro Leu Lys Ile Phe Glu Met Gly Pro Val Phe Thr
210 215 220

Leu
225

<210> SEQ ID NO 60
<211> LENGTH: 384
<212> TYPE: PRT



US 2010/0172910 Al Jul. 8,2010
103

-continued

<213> ORGANISM: homo sapiens
<400> SEQUENCE: 60

Met Asp Ala Val Met Thr Arg Lys Lys Ile Met Lys Gln Lys Glu Met
1 5 10 15

Val Trp Asn Asn Asn Lys Lys Leu Ser Asp Leu Glu Glu Val Ala Lys
20 25 30

Glu Arg Ala Gln Asn Leu Leu Gln Arg Ala Asn Lys Leu Arg Met Glu
35 40 45

Gln Glu Glu Glu Leu Lys Asp Met Ser Lys Ile Ile Leu Asn Ala Lys
50 55 60

Cys His Ala Ile Arg Asp Ala Gln Ile Leu Glu Lys Gln Gln Ile Gln
65 70 75 80

Lys Glu Leu Asp Thr Glu Glu Lys Arg Leu Asp Gln Met Met Glu Val
85 90 95

Glu Arg Gln Lys Ser Ile Gln Arg Gln Glu Glu Leu Glu Arg Lys Arg
100 105 110

Arg Glu Glu Arg Ile Arg Gly Arg Arg Gln Ile Val Glu Gln Met Glu
115 120 125

Lys Asn Gln Glu Glu Arg Ser Leu Leu Ala Glu Gln Arg Glu Gln Glu
130 135 140

Lys Glu Gln Met Leu Glu Tyr Met Glu Gln Leu Gln Glu Glu Asp Leu
145 150 155 160

Lys Asp Met Glu Arg Arg Gln Gln Gln Lys Leu Lys Met Gln Ala Glu
165 170 175

Ile Lys Arg Ile Asn Asp Glu Asn Gln Lys Gln Lys Ala Glu Leu Leu
180 185 190

Ala Gln Glu Lys Leu Ala Asp Gln Met Val Met Glu Phe Thr Lys Lys
195 200 205

Lys Met Ala Arg Glu Ala Glu Phe Glu Ala Glu Gln Glu Arg Ile Arg
210 215 220

Arg Glu Lys Glu Lys Glu Ile Ala Arg Leu Arg Ala Met Gln Glu Lys
225 230 235 240

Ala Gln Asp Tyr Gln Ala Glu Gln Asp Ala Leu Arg Ala Lys Arg Asn
245 250 255

Gln Glu Val Ala Asp Arg Glu Trp Arg Arg Lys Glu Lys Glu Asn Ala
260 265 270

Arg Lys Lys Met Glu Ala Glu Leu Arg Lys Ser Arg Leu Glu Gln Val
275 280 285

Ala Phe Lys Glu His Ala Leu Ala Val Gln Val His Gly Thr Gly Met
290 295 300

Ser Ser Arg Gly Phe Phe Gly Leu Arg Glu Asn Arg Leu Arg Arg Ser
305 310 315 320

Gly Trp Arg Arg Arg Lys Arg Pro Gln Gly Ala Tyr Ser Met Pro Met
325 330 335

Ser Ser Gly Ala Arg Cys Ala Arg Thr Ser Arg Arg Lys Cys Arg Thr
340 345 350

Gly Leu Pro Pro Leu Arg Gly Ala Gly Ala Ser Lys Arg Arg Pro Arg
355 360 365

Asn Ala Val Ser Ala Ser Met Arg Ser Arg Gly Lys Ser Leu Lys Ser
370 375 380
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Jul. 8,2010

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

<400>

PRT

SEQUENCE :

Met Tyr Arg Ala

1

Ala

Val

Ser

Asp

Ile

Gly

Asp

Glu

Ser

145

Ala

Pro

Thr

Pro

Phe

225

Pro

Tyr

Ala

Phe

Phe

305

Leu

Lys

Leu

Pro

Pro

Phe

50

Lys

Gly

Ile

Pro

Gly

130

Gly

Ile

Asn

Ala

Gly

210

Ala

Leu

Ala

Ala

Ala

290

Val

Val

Ile

Gly

Ala

Ser

35

Arg

Tyr

Gly

Leu

Lys

115

Lys

Thr

Glu

Asp

Met

195

Leu

Gln

Thr

Met

Gly

275

Glu

Thr

Glu

Ala

Glu
355

Ala

20

Phe

Ile

Tyr

Val

Lys

100

Ile

Leu

Gln

Met

His

180

His

Gln

Ile

Leu

Thr

260

Gly

Lys

Ala

Leu

Asn

340

Leu

SEQ ID NO 61
LENGTH :
TYPE:
ORGANISM:

510

homo sapiens

61

Leu

Ala

Trp

Glu

Gly

Thr

85

Arg

Ala

Asn

Thr

Leu

165

Val

Ile

Lys

Ile

Gly

245

Arg

Thr

Val

Pro

Ser

325

Asp

Ile

Arg

Leu

Pro

Tyr

Ala

70

Glu

Ala

Asn

Asp

Asn

150

Gly

Asn

Ala

Leu

Lys

230

Gln

Ile

Ala

Ala

Asn

310

Gly

Ile

Leu

Leu

Ala

Pro

Asp

55

Gln

Arg

Ala

Ala

His

135

Met

Gly

Lys

Ala

His

215

Ile

Glu

Lys

Val

Ala

295

Lys

Ala

Arg

Pro

Leu

Ser

Asn

40

Thr

Thr

Met

Ala

Ile

120

Phe

Asn

Glu

Ser

Ala

200

Asp

Gly

Phe

Ala

Gly

280

Lys

Phe

Met

Phe

Glu
360

Ala

Ala

25

Ala

Phe

Val

Pro

Glu

105

Met

Pro

Val

Leu

Gln

185

Ile

Ala

Arg

Ser

Ala

265

Thr

Val

Glu

Asn

Leu

345

Asn

Arg

Pro

Ala

Gly

Arg

Thr

90

Val

Lys

Leu

Asn

Gly

170

Ser

Glu

Leu

Thr

Gly

250

Met

Gly

Ala

Ala

Thr

330

Gly

Glu

Ser

Gly

Arg

Glu

Ser

75

Pro

Asn

Ala

Val

Glu

155

Ser

Ser

Val

Asp

His

235

Tyr

Pro

Leu

Ala

Leu

315

Thr

Ser

Pro

Arg

Leu

Met

Leu

60

Thr

Val

Gln

Ala

Val

140

Val

Lys

Asn

His

Ala

220

Thr

Val

Arg

Asn

Leu

300

Ala

Ala

Gly

Gly

Pro

Gly

Ala

45

Lys

Met

Ile

Asp

Asp

125

Trp

Ile

Ile

Asp

Glu

205

Lys

Gln

Gln

Ile

Thr

285

Thr

Ala

Cys

Pro

Ser
365

Leu

Gly

30

Ser

Val

Asn

Lys

Tyr

110

Glu

Gln

Ser

Pro

Thr

190

Val

Ser

Asp

Gln

Tyr

270

Arg

Gly

His

Ser

Arg

350

Ser

Val

Ala

Gln

Pro

Phe

Ala

Gly

Val

Thr

Asn

Val

175

Phe

Leu

Lys

Ala

Val

255

Glu

Ile

Leu

Asp

Leu

335

Ser

Ile

Arg

Ala

Asn

Asn

Lys

80

Phe

Leu

Ala

Gly

Arg

160

His

Pro

Leu

Glu

Val

240

Lys

Leu

Gly

Pro

Ala

320

Met

Gly

Met
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Pro Gly Lys Val Asn Pro Thr Gln Cys Glu Ala Met Thr Met Val Ala
370 375 380

Ala Gln Val Met Gly Asn His Val Ala Val Thr Val Gly Gly Ser Asn
385 390 395 400

Gly His Phe Glu Leu Asn Val Phe Lys Pro Met Met Ile Lys Asn Val
405 410 415

Leu His Ser Ala Arg Leu Leu Gly Asp Ala Ser Val Ser Phe Thr Glu
420 425 430

Asn Cys Val Val Gly Ile Gln Ala Asn Thr Glu Arg Ile Asn Lys Leu
435 440 445

Met Asn Glu Ser Leu Met Leu Val Thr Ala Leu Asn Pro His Ile Gly
450 455 460

Tyr Asp Lys Ala Ala Lys Ile Ala Lys Thr Ala His Lys Asn Gly Ser
465 470 475 480

Thr Leu Lys Glu Thr Ala Ile Glu Leu Gly Tyr Leu Thr Ala Glu Gln
485 490 495

Phe Asp Glu Trp Val Lys Pro Lys Asp Met Leu Gly Pro Lys
500 505 510

<210> SEQ ID NO 62

<211> LENGTH: 937

<212> TYPE: PRT

<213> ORGANISM: homo sapiens
<400> SEQUENCE: 62

Met Arg Lys Ser Phe Ser Gln Pro Gly Leu Arg Ser Leu Ala Phe Arg
1 5 10 15

Lys Glu Leu Gln Asp Gly Gly Leu Arg Ser Ser Gly Phe Phe Ser Ser
Phe Glu Glu Ser Asp Ile Glu Asn His Leu Ile Ser Gly His Asn Ile
Val Gln Pro Thr Asp Ile Glu Glu Asn Arg Thr Met Leu Phe Thr Ile

50 55 60

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

Leu Glu Lys Asn Phe Lys Glu Ile Ser Phe Cys Ser Gln Gly Ile Arg
85 90 95

His Val Asp His Phe Gly Phe Ile Cys Arg Glu Ser Ser Gly Gly Gly
100 105 110

Gly Phe His Phe Val Cys Tyr Val Phe Gln Cys Thr Asn Glu Ala Leu
115 120 125

Val Asp Glu Ile Met Met Thr Leu Lys Gln Ala Phe Thr Val Ala Ala
130 135 140

Val Gln Gln Thr Ala Lys Ala Pro Ala Gln Leu Cys Glu Gly Cys Pro
145 150 155 160

Leu Gln Ser Leu His Lys Leu Cys Glu Arg Ile Glu Gly Met Asn Ser
165 170 175

Ser Lys Thr Lys Leu Glu Leu Gln Lys His Leu Thr Thr Leu Thr Asn
180 185 190

Gln Glu Gln Ala Thr Ile Phe Glu Glu Val Gln Lys Leu Arg Pro Arg
195 200 205

Asn Glu Gln Arg Glu Asn Glu Leu Ile Ile Ser Phe Leu Arg Cys Leu
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210 215 220

Tyr Glu Glu Lys Gln Lys Glu His Ile His Ile Gly Glu Met Lys Gln
225 230 235 240

Thr Ser Gln Met Ala Ala Glu Asn Ile Gly Ser Glu Leu Pro Pro Ser
245 250 255

Ala Thr Arg Phe Arg Leu Asp Met Leu Lys Asn Lys Ala Lys Arg Ser
260 265 270

Leu Thr Glu Ser Leu Glu Ser Ile Leu Ser Arg Gly Asn Lys Ala Arg
275 280 285

Gly Leu Gln Glu His Ser Ile Ser Val Asp Leu Asp Ser Ser Leu Ser
290 295 300

Ser Thr Leu Ser Asn Thr Ser Lys Glu Pro Ser Val Cys Glu Lys Glu
305 310 315 320

Ala Leu Pro Ile Ser Glu Ser Ser Phe Lys Leu Leu Gly Ser Ser Glu
325 330 335

Asp Leu Ser Ser Asp Ser Glu Ser His Leu Pro Glu Glu Pro Ala Pro
340 345 350

Leu Ser Pro Gln Gln Ala Phe Arg Arg Arg Ala Asn Thr Leu Ser His
355 360 365

Phe Pro Ile Glu Cys Gln Glu Pro Pro Gln Pro Ala Arg Gly Ser Pro
370 375 380

Gly Val Ser Gln Arg Lys Leu Met Arg Tyr His Ser Val Ser Thr Glu
385 390 395 400

Thr Pro His Glu Arg Lys Asp Phe Glu Ser Lys Ala Asn His Leu Gly
405 410 415

Asp Ser Gly Gly Thr Pro Val Lys Thr Arg Arg His Ser Trp Arg Gln
420 425 430

Gln Ile Phe Leu Arg Val Ala Thr Pro Gln Lys Ala Cys Asp Ser Ser
435 440 445

Ser Arg Tyr Glu Asp Tyr Ser Glu Leu Gly Glu Leu Pro Pro Arg Ser
450 455 460

Pro Leu Glu Pro Val Cys Glu Asp Gly Pro Phe Gly Pro Pro Pro Glu
465 470 475 480

Glu Lys Lys Arg Thr Ser Arg Glu Leu Arg Glu Leu Trp Gln Lys Ala
485 490 495

Ile Leu Gln Gln Ile Leu Leu Leu Arg Met Glu Lys Glu Asn Gln Lys
500 505 510

Leu Gln Ala Ser Glu Asn Asp Leu Leu Asn Lys Arg Leu Lys Leu Asp
515 520 525

Tyr Glu Glu Ile Thr Pro Cys Leu Lys Glu Val Thr Thr Val Trp Glu
530 535 540

Lys Met Leu Ser Thr Pro Gly Arg Ser Lys Ile Lys Phe Asp Met Glu
545 550 555 560

Lys Met His Ser Ala Val Gly Gln Gly Val Pro Arg His His Arg Gly
565 570 575

Glu Ile Trp Lys Phe Leu Ala Glu Gln Phe His Leu Lys His Gln Phe
580 585 590

Pro Ser Lys Gln Gln Pro Lys Asp Val Pro Tyr Lys Glu Leu Leu Lys
595 600 605

Gln Leu Thr Ser Gln Gln His Ala Ile Leu Ile Asp Leu Gly Arg Thr
610 615 620
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Phe Pro Thr His Pro Tyr Phe Ser Ala Gln Leu Gly Ala Gly Gln Leu
625 630 635 640

Ser Leu Tyr Asn Ile Leu Lys Ala Tyr Ser Leu Leu Asp Gln Glu Val
645 650 655

Gly Tyr Cys Gln Gly Leu Ser Phe Val Ala Gly Ile Leu Leu Leu His
660 665 670

Met Ser Glu Glu Glu Ala Phe Lys Met Leu Lys Phe Leu Met Phe Asp
675 680 685

Met Gly Leu Arg Lys Gln Tyr Arg Pro Asp Met Ile Ile Leu Gln Ile
690 695 700

Gln Met Tyr Gln Leu Ser Arg Leu Leu His Asp Tyr His Arg Asp Leu
705 710 715 720

Tyr Asn His Leu Glu Glu His Glu Ile Gly Pro Ser Leu Tyr Ala Ala
725 730 735

Pro Trp Phe Leu Thr Met Phe Ala Ser Gln Phe Pro Leu Gly Phe Val
740 745 750

Ala Arg Val Phe Asp Met Ile Phe Leu Gln Gly Thr Glu Val Ile Phe
755 760 765

Lys Val Ala Leu Ser Leu Leu Gly Ser His Lys Pro Leu Ile Leu Gln
770 775 780

His Glu Asn Leu Glu Thr Ile Val Asp Phe Ile Lys Ser Thr Leu Pro
785 790 795 800

Asn Leu Gly Leu Val Gln Met Glu Lys Thr Ile Asn Gln Val Phe Glu
805 810 815

Met Asp Ile Ala Lys Gln Leu Gln Ala Tyr Glu Val Glu Tyr His Val
820 825 830

Leu Gln Glu Glu Leu Ile Asp Ser Ser Pro Leu Ser Asp Asn Gln Arg
835 840 845

Met Asp Lys Leu Glu Lys Thr Asn Ser Ser Leu Arg Lys Gln Asn Leu
850 855 860

Asp Leu Leu Glu Gln Leu Gln Val Ala Asn Gly Arg Ile Gln Ser Leu
865 870 875 880

Glu Ala Thr Ile Glu Lys Leu Leu Ser Ser Glu Ser Lys Leu Lys Gln
885 890 895

Ala Met Leu Thr Leu Glu Leu Glu Arg Ser Ala Leu Leu Gln Thr Val
900 905 910

Glu Glu Leu Arg Arg Arg Ser Ala Glu Pro Ser Asp Arg Glu Pro Glu
915 920 925

Cys Thr Gln Pro Glu Pro Thr Gly Asp
930 935

<210> SEQ ID NO 63

<211> LENGTH: 618

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 63

Met His Lys Thr Ala Ser Gln Arg Leu Phe Pro Gly Pro Ser Tyr Gln
1 5 10 15

Asn Ile Lys Ser Ile Met Glu Asp Ser Thr Ile Leu Ser Asp Trp Thr
20 25 30

Asn Ser Asn Lys Gln Lys Met Lys Tyr Asp Phe Ser Cys Glu Leu Tyr
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35 40 45

Arg Met Ser Thr Tyr Ser Thr Phe Pro Ala Gly Val Pro Val Ser Glu
50 55 60

Arg Ser Leu Ala Arg Ala Gly Phe Tyr Tyr Thr Gly Val Asn Asp Lys
65 70 75 80

Val Lys Cys Phe Cys Cys Gly Leu Met Leu Asp Asn Trp Lys Leu Gly
85 90 95

Asp Ser Pro Ile Gln Lys His Lys Gln Leu Tyr Pro Ser Cys Ser Phe
100 105 110

Ile Gln Asn Leu Val Ser Ala Ser Leu Gly Ser Thr Ser Lys Asn Thr
115 120 125

Ser Pro Met Arg Asn Ser Phe Ala His Ser Leu Ser Pro Thr Leu Glu
130 135 140

His Ser Ser Leu Phe Ser Gly Ser Tyr Ser Ser Leu Ser Pro Asn Pro
145 150 155 160

Leu Asn Ser Arg Ala Val Glu Asp Ile Ser Ser Ser Arg Thr Asn Pro
165 170 175

Tyr Ser Tyr Ala Met Ser Thr Glu Glu Ala Arg Phe Leu Thr Tyr His
180 185 190

Met Trp Pro Leu Thr Phe Leu Ser Pro Ser Glu Leu Ala Arg Ala Gly
195 200 205

Phe Tyr Tyr Ile Gly Pro Gly Asp Arg Val Ala Cys Phe Ala Cys Gly
210 215 220

Gly Lys Leu Ser Asn Trp Glu Pro Lys Asp Asp Ala Met Ser Glu His
225 230 235 240

Arg Arg His Phe Pro Asn Cys Pro Phe Leu Glu Asn Ser Leu Glu Thr
245 250 255

Leu Arg Phe Ser Ile Ser Asn Leu Ser Met Gln Thr His Ala Ala Arg
260 265 270

Met Arg Thr Phe Met Tyr Trp Pro Ser Ser Val Pro Val Gln Pro Glu
275 280 285

Gln Leu Ala Ser Ala Gly Phe Tyr Tyr Val Gly Arg Asn Asp Asp Val
290 295 300

Lys Cys Phe Cys Cys Asp Gly Gly Leu Arg Cys Trp Glu Ser Gly Asp
305 310 315 320

Asp Pro Trp Val Glu His Ala Lys Trp Phe Pro Arg Cys Glu Phe Leu
325 330 335

Ile Arg Met Lys Gly Gln Glu Phe Val Asp Glu Ile Gln Gly Arg Tyr
340 345 350

Pro His Leu Leu Glu Gln Leu Leu Ser Thr Ser Asp Thr Thr Gly Glu
355 360 365

Glu Asn Ala Asp Pro Pro Ile Ile His Phe Gly Pro Gly Glu Ser Ser
370 375 380

Ser Glu Asp Ala Val Met Met Asn Thr Pro Val Val Lys Ser Ala Leu
385 390 395 400

Glu Met Gly Phe Asn Arg Asp Leu Val Lys Gln Thr Val Gln Ser Lys
405 410 415

Ile Leu Thr Thr Gly Glu Asn Tyr Lys Thr Val Asn Asp Ile Val Ser
420 425 430

Ala Leu Leu Asn Ala Glu Asp Glu Lys Arg Glu Glu Glu Lys Glu Lys
435 440 445



US 2010/0172910 Al Jul. 8,2010
109

-continued

Gln Ala Glu Glu Met Ala Ser Asp Asp Leu Ser Leu Ile Arg Lys Asn
450 455 460

Arg Met Ala Leu Phe Gln Gln Leu Thr Cys Val Leu Pro Ile Leu Asp
465 470 475 480

Asn Leu Leu Lys Ala Asn Val Ile Asn Lys Gln Glu His Asp Ile Ile
485 490 495

Lys Gln Lys Thr Gln Ile Pro Leu Gln Ala Arg Glu Leu Ile Asp Thr
500 505 510

Ile Leu Val Lys Gly Asn Ala Ala Ala Asn Ile Phe Lys Asn Cys Leu
515 520 525

Lys Glu Ile Asp Ser Thr Leu Tyr Lys Asn Leu Phe Val Asp Lys Asn
530 535 540

Met Lys Tyr Ile Pro Thr Glu Asp Val Ser Gly Leu Ser Leu Glu Glu
545 550 555 560

Gln Leu Arg Arg Leu Gln Glu Glu Arg Thr Cys Lys Val Cys Met Asp
565 570 575

Lys Glu Val Ser Val Val Phe Ile Pro Cys Gly His Leu Val Val Cys
580 585 590

Gln Glu Cys Ala Pro Ser Leu Arg Lys Cys Pro Ile Cys Arg Gly Ile
595 600 605

Ile Lys Gly Thr Val Arg Thr Phe Leu Ser
610 615

<210> SEQ ID NO 64

<211> LENGTH: 539

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 64

Met Thr Ser Leu Trp Gly Lys Gly Thr Gly Cys Lys Leu Phe Lys Phe
1 5 10 15

Arg Val Ala Ala Ala Pro Ala Ser Gly Ala Leu Arg Arg Leu Thr Pro
20 25 30

Ser Ala Ser Leu Pro Pro Ala Gln Leu Leu Leu Arg Ala Val Arg Arg
35 40 45

Arg Ser His Pro Val Arg Asp Tyr Ala Ala Gln Thr Ser Pro Ser Pro
50 55 60

Lys Ala Gly Ala Ala Thr Gly Arg Ile Val Ala Val Ile Gly Ala Val
65 70 75 80

Val Asp Val Gln Phe Asp Glu Gly Leu Pro Pro Ile Leu Asn Ala Leu
85 90 95

Glu Val Gln Gly Arg Glu Thr Arg Leu Val Leu Glu Val Ala Gln His
100 105 110

Leu Gly Glu Ser Thr Val Arg Thr Ile Ala Met Asp Gly Thr Glu Gly
115 120 125

Leu Val Arg Gly Gln Lys Val Leu Asp Ser Gly Ala Pro Ile Lys Ile
130 135 140

Pro Val Gly Pro Glu Thr Leu Gly Arg Ile Met Asn Val Ile Gly Glu
145 150 155 160

Pro Ile Asp Glu Arg Gly Pro Ile Lys Thr Lys Gln Phe Ala Pro Ile
165 170 175

His Ala Glu Ala Pro Glu Phe Met Glu Met Ser Val Glu Gln Glu Ile
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180 185 190

Leu Val Thr Gly Ile Lys Val Val Asp Leu Leu Ala Pro Tyr Ala Lys
195 200 205

Gly Gly Lys Ile Gly Leu Phe Gly Gly Ala Gly Val Gly Lys Thr Val
210 215 220

Leu Ile Met Glu Leu Ile Asn Asn Val Ala Lys Ala His Gly Gly Tyr
225 230 235 240

Ser Val Phe Ala Gly Val Gly Glu Arg Thr Arg Glu Gly Asn Asp Leu
245 250 255

Tyr His Glu Met Ile Glu Ser Gly Val Ile Asn Leu Lys Asp Ala Thr
260 265 270

Ser Lys Val Ala Leu Val Tyr Gly Gln Met Asn Gln Pro Pro Gly Ala
275 280 285

Arg Ala Arg Val Ala Leu Thr Gly Leu Thr Val Ala Glu Tyr Phe Arg
290 295 300

Asp Gln Glu Gly Gln Asp Val Leu Leu Phe Ile Asp Asn Ile Phe Arg
305 310 315 320

Phe Thr Gln Ala Gly Ser Glu Val Ser Ala Leu Leu Gly Arg Ile Pro
325 330 335

Ser Ala Val Gly Tyr Gln Pro Thr Leu Ala Thr Asp Met Gly Thr Met
340 345 350

Gln Glu Arg Ile Thr Thr Thr Lys Lys Gly Ser Ile Thr Ser Val Gln
355 360 365

Ala Ile Tyr Val Pro Ala Asp Asp Leu Thr Asp Pro Ala Pro Ala Thr
370 375 380

Thr Phe Ala His Leu Asp Ala Thr Thr Val Leu Ser Arg Ala Ile Ala
385 390 395 400

Glu Leu Gly Ile Tyr Pro Ala Val Asp Pro Leu Asp Ser Thr Ser Arg
405 410 415

Ile Met Asp Pro Asn Ile Val Gly Ser Glu His Tyr Asp Val Ala Arg
420 425 430

Gly Val Gln Lys Ile Leu Gln Asp Tyr Lys Ser Leu Gln Asp Ile Ile
435 440 445

Ala Ile Leu Gly Met Asp Glu Leu Ser Glu Glu Asp Lys Leu Thr Val
450 455 460

Ser Arg Ala Arg Lys Ile Gln Arg Phe Leu Ser Gln Pro Phe Gln Val
465 470 475 480

Ala Glu Val Phe Thr Gly His Met Gly Lys Leu Val Pro Leu Lys Glu
485 490 495

Thr Ile Lys Gly Phe Gln Gln Ile Leu Ala Gly Glu Tyr Asp His Leu
500 505 510

Pro Glu Gln Ala Phe Tyr Met Val Gly Pro Ile Glu Glu Ala Val Ala
515 520 525

Lys Ala Asp Lys Leu Ala Glu Glu His Ser Ser
530 535

<210> SEQ ID NO 65

<211> LENGTH: 772

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 65
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Met Ala Ala Glu Ser Ala Leu Gln Val Val Glu Lys Leu Gln Ala
1 5 10 15

Leu Ala Ala Asn Pro Asp Pro Lys Lys Leu Leu Lys Tyr Leu Lys
20 25 30

Leu Ser Thr Leu Pro Ile Thr Val Asp Ile Leu Ala Glu Thr Gly
35 40 45

Gly Lys Thr Val Asn Ser Leu Arg Lys His Glu His Val Gly Ser
50 55 60

Ala Arg Asp Leu Val Ala Gln Trp Lys Lys Leu Val Pro Val Glu
65 70 75

Asn Ala Glu Pro Asp Glu Gln Asp Phe Glu Lys Ser Asn Ser Arg
85 90 95

Arg Pro Arg Asp Ala Leu Gln Lys Glu Glu Glu Met Glu Gly Asp
100 105 110

Gln Glu Thr Trp Lys Ala Thr Gly Ser Arg Ser Tyr Ser Pro Asp
115 120 125

Arg Gln Lys Lys His Arg Lys Leu Ser Glu Leu Glu Arg Pro His
130 135 140

Val Ser His Gly His Glu Arg Arg Asp Glu Arg Lys Arg Cys His
145 150 155

Met Ser Pro Thr Tyr Ser Ser Asp Pro Glu Ser Ser Asp Tyr Gly
165 170 175

Val Gln Ser Pro Pro Ser Cys Thr Ser Pro His Gln Met Tyr Val
180 185 190

His Tyr Arg Ser Leu Glu Glu Asp Gln Glu Pro Ile Val Ser His
195 200 205

Lys Pro Gly Lys Gly His Ser Asn Ala Phe Gln Asp Arg Leu Gly
210 215 220

Ser Gln Glu Arg His Leu Gly Glu Pro His Gly Lys Gly Val Val
225 230 235

Gln Asn Lys Glu His Lys Ser Ser His Lys Asp Lys Arg Pro Val
245 250 255

Ala Lys Ser Asp Glu Lys Ala Ser Val Val Ser Arg Glu Lys Ser
260 265 270

Lys Ala Leu Ser Lys Glu Glu Asn Arg Arg Pro Pro Ser Gly Asp
275 280 285

Ala Arg Glu Lys Pro Pro Ser Ser Gly Val Lys Lys Glu Lys Asp
290 295 300

Glu Gly Ser Ser Leu Lys Lys Lys Cys Leu Pro Pro Ser Glu Ala
305 310 315

Ser Asp Asn His Leu Lys Lys Pro Lys His Arg Asp Pro Glu Lys
325 330 335

Lys Leu Asp Lys Ser Lys Gln Gly Leu Asp Ser Phe Asp Thr Gly
340 345 350

Gly Ala Gly Asp Leu Leu Pro Lys Val Lys Glu Lys Gly Ser Asn
355 360 365

Leu Lys Thr Pro Glu Gly Lys Val Lys Thr Asn Leu Asp Arg Lys
370 375 380

Leu Gly Ser Leu Pro Lys Val Glu Glu Thr Asp Met Glu Asp Glu
385 390 395

Glu Gln Pro Thr Met Ser Phe Glu Ser Tyr Leu Ser Tyr Asp Gln

Arg

Lys

Val

Phe

Arg

Lys

Tyr

His

Lys

Arg

160

His

Asp

Gln

Ala

Ser

240

Asp

His

Asn

Arg

Ala

320

Ala

Lys

Asn

Ser

Phe

400

Pro
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405 410 415

Arg Lys Lys Lys Lys Lys Ile Val Lys Thr Ser Ala Thr Ala Leu Gly
420 425 430

Asp Lys Gly Leu Lys Lys Asn Asp Ser Lys Ser Thr Gly Lys Asn Leu
435 440 445

Asp Ser Val Gln Lys Leu Pro Lys Val Asn Lys Thr Lys Ser Glu Lys
450 455 460

Pro Ala Gly Ala Asp Leu Ala Lys Leu Arg Lys Val Pro Asp Val Leu
465 470 475 480

Pro Val Leu Pro Asp Leu Pro Leu Pro Ala Ile Gln Ala Asn Tyr Arg
485 490 495

Pro Leu Pro Ser Leu Glu Leu Ile Ser Ser Phe Gln Pro Lys Arg Lys
500 505 510

Ala Phe Ser Ser Pro Gln Glu Glu Glu Glu Ala Gly Phe Thr Gly Arg
515 520 525

Arg Met Asn Ser Lys Met Gln Val Tyr Ser Gly Ser Lys Cys Ala Tyr
530 535 540

Leu Pro Lys Met Met Thr Leu His Gln Gln Cys Ile Arg Val Leu Lys
545 550 555 560

Asn Asn Ile Asp Ser Ile Phe Glu Val Gly Gly Val Pro Tyr Ser Val
565 570 575

Leu Glu Pro Val Leu Glu Arg Cys Thr Pro Asp Gln Leu Tyr Arg Ile
580 585 590

Glu Glu Tyr Asn His Val Leu Ile Glu Glu Thr Asp Gln Leu Trp Lys
595 600 605

Val His Cys His Arg Asp Phe Lys Glu Glu Arg Pro Glu Glu Tyr Glu
610 615 620

Ser Trp Arg Glu Met Tyr Leu Arg Leu Gln Asp Ala Arg Glu Gln Arg
625 630 635 640

Leu Arg Val Leu Thr Lys Asn Ile Gln Phe Ala His Ala Asn Lys Pro
645 650 655

Lys Gly Arg Gln Ala Lys Met Ala Phe Val Asn Ser Val Ala Lys Pro
660 665 670

Pro Arg Asp Val Arg Arg Arg Gln Glu Lys Phe Gly Thr Gly Gly Ala
675 680 685

Ala Val Pro Glu Lys Ile Lys Ile Lys Pro Ala Pro Tyr Pro Met Gly
690 695 700

Ser Ser His Ala Ser Ala Ser Ser Ile Ser Phe Asn Pro Ser Pro Glu
705 710 715 720

Glu Pro Ala Tyr Asp Gly Pro Ser Thr Ser Ser Ala His Leu Ala Pro
725 730 735

Val Val Ser Ser Thr Val Ser Tyr Asp Pro Arg Lys Pro Thr Val Lys
740 745 750

Lys Ile Ala Pro Met Met Ala Lys Thr Ile Lys Ala Phe Lys Asn Arg
755 760 765

Phe Ser Arg Arg
770

<210> SEQ ID NO 66

<211> LENGTH: 886

<212> TYPE: PRT

<213> ORGANISM: homo sapiens
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<400> SEQUENCE: 66

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

Ser Phe Glu Glu Phe Glu Arg Arg Arg Glu Glu Arg Lys Thr Arg Glu
20 25 30

Lys Lys Ser Leu Gln Glu Lys Gly Lys Leu Ser Ala Glu Glu Asn Pro
35 40 45

Asp Asp Ser Glu Val Pro Ser Ser Ser Gly Ile Asn Ser Thr Lys Ser
Gln Asp Lys Asp Val Asn Glu Gly Glu Thr Ser Asp Gly Val Arg Lys
65 70 75 80

Ser Val His Lys Val Phe Ala Ser Met Leu Gly Glu Asn Glu Asp Asp
85 90 95

Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Thr
100 105 110

Pro Glu Gln Pro Thr Ala Gly Asp Val Phe Val Leu Glu Met Val Leu
115 120 125

Asn Arg Glu Thr Lys Lys Met Met Lys Glu Lys Arg Pro Arg Ser Lys
130 135 140

Leu Pro Arg Ala Leu Arg Gly Leu Met Gly Glu Ala Asn Ile Arg Phe
145 150 155 160

Ala Arg Gly Glu Arg Glu Glu Ala Ile Leu Met Cys Met Glu Ile Ile
165 170 175

Arg Gln Ala Pro Leu Ala Tyr Glu Pro Phe Ser Thr Leu Ala Met Ile
180 185 190

Tyr Glu Asp Gln Gly Asp Met Glu Lys Ser Leu Gln Phe Glu Leu Ile
195 200 205

Ala Ala His Leu Asn Pro Ser Asp Thr Glu Glu Trp Val Arg Leu Ala
210 215 220

Glu Met Ser Leu Glu Gln Asp Asn Ile Lys Gln Ala Ile Phe Cys Tyr
225 230 235 240

Thr Lys Ala Leu Lys Tyr Glu Pro Thr Asn Val Arg Tyr Leu Trp Glu
245 250 255

Arg Ser Ser Leu Tyr Glu Gln Met Gly Asp His Lys Met Ala Met Asp
260 265 270

Gly Tyr Arg Arg Ile Leu Asn Leu Leu Ser Pro Ser Asp Gly Glu Arg
275 280 285

Phe Met Gln Leu Ala Arg Asp Met Ala Lys Ser Tyr Tyr Glu Ala Asn
290 295 300

Asp Val Thr Ser Ala Ile Asn Ile Ile Asp Glu Ala Phe Ser Lys His
305 310 315 320

Gln Gly Leu Val Ser Met Glu Asp Val Asn Ile Ala Ala Glu Leu Tyr
325 330 335

Ile Ser Asn Lys Gln Tyr Asp Lys Ala Leu Glu Ile Ile Thr Asp Phe
340 345 350

Ser Gly Ile Val Leu Glu Lys Lys Thr Ser Glu Glu Gly Thr Ser Glu
355 360 365

Glu Asn Lys Ala Pro Glu Asn Val Thr Cys Thr Ile Pro Asp Gly Val
370 375 380

Pro Ile Asp Ile Thr Val Lys Leu Met Val Cys Leu Val His Leu Asn
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385 390 395 400

Ile Leu Glu Pro Leu Asn Pro Leu Leu Thr Thr Leu Val Glu Gln Asn
405 410 415

Pro Glu Asp Met Gly Asp Leu Tyr Leu Asp Val Ala Glu Ala Phe Leu
420 425 430

Asp Val Gly Glu Tyr Asn Ser Ala Leu Pro Leu Leu Ser Ala Leu Val
435 440 445

Cys Ser Glu Arg Tyr Asn Leu Ala Val Val Trp Leu Arg His Ala Glu
450 455 460

Cys Leu Lys Ala Leu Gly Tyr Met Glu Arg Ala Ala Glu Ser Tyr Gly
465 470 475 480

Lys Val Val Asp Leu Ala Pro Leu His Leu Asp Ala Arg Ile Ser Leu
485 490 495

Ser Thr Leu Gln Gln Gln Leu Gly Gln Pro Glu Lys Ala Leu Glu Ala
500 505 510

Leu Glu Pro Met Tyr Asp Pro Asp Thr Leu Ala Gln Asp Ala Asn Ala
515 520 525

Ala Gln Gln Glu Leu Lys Leu Leu Leu His Arg Ser Thr Leu Leu Phe
530 535 540

Ser Gln Gly Lys Met Tyr Gly Tyr Val Asp Thr Leu Leu Thr Met Leu
545 550 555 560

Ala Met Leu Leu Lys Val Ala Met Asn Arg Ala Gln Val Cys Leu Ile
565 570 575

Ser Ser Ser Lys Ser Gly Glu Arg His Leu Tyr Leu Ile Lys Val Ser
580 585 590

Arg Asp Lys Ile Ser Asp Ser Asn Asp Gln Glu Ser Ala Asn Cys Asp
595 600 605

Ala Lys Ala Ile Phe Ala Val Leu Thr Ser Val Leu Thr Lys Asp Asp
610 615 620

Trp Trp Asn Leu Leu Leu Lys Ala Ile Tyr Ser Leu Cys Asp Leu Ser
625 630 635 640

Arg Phe Gln Glu Ala Glu Leu Leu Val Asp Ser Ser Leu Glu Tyr Tyr
645 650 655

Ser Phe Tyr Asp Asp Arg Gln Lys Arg Lys Glu Leu Glu Tyr Phe Gly
660 665 670

Leu Ser Ala Ala Ile Leu Asp Lys Asn Phe Arg Lys Ala Tyr Asn Tyr
675 680 685

Ile Arg Ile Met Val Met Glu Asn Val Asn Lys Pro Gln Leu Trp Asn
690 695 700

Ile Phe Asn Gln Val Thr Met His Ser Gln Asp Val Arg His His Arg
705 710 715 720

Phe Cys Leu Arg Leu Met Leu Lys Asn Pro Glu Asn His Ala Leu Cys
725 730 735

Val Leu Asn Gly His Asn Ala Phe Val Ser Gly Ser Phe Lys His Ala
740 745 750

Leu Gly Gln Tyr Val Gln Ala Phe Arg Thr His Pro Asp Glu Pro Leu
755 760 765

Tyr Ser Phe Cys Ile Gly Leu Thr Phe Ile His Met Ala Ser Gln Lys
770 775 780

Tyr Val Leu Arg Arg His Ala Leu Ile Val Gln Gly Phe Ser Phe Leu
785 790 795 800
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Asn Arg Tyr Leu Ser Leu Arg Gly Pro Cys Gln Glu Ser Phe Tyr Asn
805 810 815

Leu Gly Arg Gly Leu His Gln Leu Gly Leu Ile His Leu Ala Ile His
820 825 830

Tyr Tyr Gln Lys Ala Leu Glu Leu Pro Pro Leu Val Val Glu Gly Ile
835 840 845

Glu Leu Asp Gln Leu Asp Leu Arg Arg Asp Ile Ala Tyr Asn Leu Ser
850 855 860

Leu Ile Tyr Gln Ser Ser Gly Asn Thr Gly Met Ala Gln Thr Leu Leu
865 870 875 880

Tyr Thr Tyr Cys Ser Ile
885

<210> SEQ ID NO 67

<211> LENGTH: 1130

<212> TYPE: PRT

<213> ORGANISM: homo sapiens
<400> SEQUENCE: 67

Met Lys Glu Ile Cys Arg Ile Cys Ala Arg Glu Leu Cys Gly Asn Gln
1 5 10 15

Arg Arg Trp Ile Phe His Thr Ala Ser Lys Leu Asn Leu Gln Val Leu
20 25 30

Leu Ser His Val Leu Gly Lys Asp Val Pro Arg Asp Gly Lys Ala Glu
35 40 45

Phe Ala Cys Ser Lys Cys Ala Phe Met Leu Asp Arg Ile Tyr Arg Phe
50 55 60

Asp Thr Val Ile Ala Arg Ile Glu Ala Leu Ser Ile Glu Arg Leu Gln
Lys Leu Leu Leu Glu Lys Asp Arg Leu Lys Phe Cys Ile Ala Ser Met
Tyr Arg Lys Asn Asn Asp Asp Ser Gly Ala Glu Ile Lys Ala Gly Asn

100 105 110

Gly Thr Val Asp Met Ser Val Leu Pro Asp Ala Arg Tyr Ser Ala Leu
115 120 125

Leu Gln Glu Asp Phe Ala Tyr Ser Gly Phe Glu Cys Trp Val Glu Asn
130 135 140

Glu Asp Gln Ile Gln Glu Pro His Ser Cys His Gly Ser Glu Gly Pro
145 150 155 160

Gly Asn Arg Pro Arg Arg Cys Arg Gly Cys Ala Ala Leu Arg Val Ala
165 170 175

Asp Ser Asp Tyr Glu Ala Ile Cys Lys Val Pro Arg Lys Val Ala Arg
180 185 190

Ser Ile Ser Cys Gly Pro Ser Ser Arg Trp Ser Thr Ser Ile Cys Thr
195 200 205

Glu Glu Pro Ala Leu Ser Glu Val Gly Pro Pro Asp Leu Ala Ser Thr
210 215 220

Lys Val Pro Pro Asp Gly Glu Ser Met Glu Glu Glu Thr Pro Gly Ser
225 230 235 240

Ser Val Glu Ser Leu Asp Ala Ser Val Gln Ala Ser Pro Pro Gln Gln
245 250 255

Lys Asp Glu Glu Thr Glu Arg Ser Ala Lys Glu Leu Gly Lys Cys Asp
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260 265 270

Cys Cys Ser Asp Asp Gln Ala Pro Gln His Gly Cys Asn His Lys Leu
275 280 285

Glu Leu Ala Leu Ser Met Ile Lys Gly Leu Asp Tyr Lys Pro Ile Gln
290 295 300

Ser Pro Arg Gly Ser Arg Leu Pro Ile Pro Val Lys Ser Ser Leu Pro
305 310 315 320

Gly Ala Lys Pro Gly Pro Ser Met Thr Asp Gly Val Ser Ser Gly Phe
325 330 335

Leu Asn Arg Ser Leu Lys Pro Leu Tyr Lys Thr Pro Val Ser Tyr Pro
340 345 350

Leu Glu Leu Ser Asp Leu Gln Glu Leu Trp Asp Asp Leu Cys Glu Asp
355 360 365

Tyr Leu Pro Leu Arg Val Gln Pro Met Thr Glu Glu Leu Leu Lys Gln
370 375 380

Gln Lys Leu Asn Ser His Glu Thr Thr Ile Thr Gln Gln Ser Val Ser
385 390 395 400

Asp Ser His Leu Ala Glu Leu Gln Glu Lys Ile Gln Gln Thr Glu Ala
405 410 415

Thr Asn Lys Ile Leu Gln Glu Lys Leu Asn Glu Met Ser Tyr Glu Leu
420 425 430

Lys Cys Ala Gln Glu Ser Ser Gln Lys Gln Asp Gly Thr Ile Gln Asn
435 440 445

Leu Lys Glu Thr Leu Lys Ser Arg Glu Arg Glu Thr Glu Glu Leu Tyr
450 455 460

Gln Val Ile Glu Gly Gln Asn Asp Thr Met Ala Lys Leu Arg Glu Met
465 470 475 480

Leu His Gln Ser Gln Leu Gly Gln Leu His Ser Ser Glu Gly Thr Ser
485 490 495

Pro Ala Gln Gln Gln Val Ala Leu Leu Asp Leu Gln Ser Ala Leu Phe
500 505 510

Cys Ser Gln Leu Glu Ile Gln Lys Leu Gln Arg Val Val Arg Gln Lys
515 520 525

Glu Arg Gln Leu Ala Asp Ala Lys Gln Cys Val Gln Phe Val Glu Ala
530 535 540

Ala Ala His Glu Ser Glu Gln Gln Lys Glu Ala Ser Trp Lys His Asn
545 550 555 560

Gln Glu Leu Arg Lys Ala Leu Gln Gln Leu Gln Glu Glu Leu Gln Asn
565 570 575

Lys Ser Gln Gln Leu Arg Ala Trp Glu Ala Glu Lys Tyr Asn Glu Ile
580 585 590

Arg Thr Gln Glu Gln Asn Ile Gln His Leu Asn His Ser Leu Ser His
595 600 605

Lys Glu Gln Leu Leu Gln Glu Phe Arg Glu Leu Leu Gln Tyr Arg Asp
610 615 620

Asn Ser Asp Lys Thr Leu Glu Ala Asn Glu Met Leu Leu Glu Lys Leu
625 630 635 640

Arg Gln Arg Ile His Asp Lys Ala Val Ala Leu Glu Arg Ala Ile Asp
645 650 655

Glu Lys Phe Ser Ala Leu Glu Glu Lys Glu Lys Glu Leu Arg Gln Leu
660 665 670
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Arg Leu Ala
675

Val Leu Ser
690

Arg Ala Lys
705

Leu Gln Trp

Gln Glu Ser

Lys Glu Val

755

Gly Gln Ser
770

Glu Arg Met
785

Glu His Glu

Glu Gln Glu

Glu Arg Asn

835

Asp Ser Leu
850

Thr Pro Thr
865

Ile Pro Ser

Ser Ile Pro

Glu Lys Glu

915

Lys Glu Arg
930

Ala Val Gln
945

Leu Thr Arg

Met Gln Leu

Gln Glu Val
995

Gly Gln Glu Ile Ser Gly Asn

1010

Leu Glu Gly Leu Val Asp Glu

1025

Gln Ala Glu Arg Gln Leu Tyr

1040

His Pro Glu Ser Ser Glu Arg Asp Arg Thr Leu

1055

Ser

Gly

Leu

Ile

740

Glu

Glu

Leu

Met

Ser

820

Ser

Met

Gly

Arg

Arg

900

Leu

Glu

Glu

Asn

Val

980

Leu

Arg

Asn

Leu

Lys

725

Ile

Asp

Ile

Gln

Glu

805

Gln

Glu

Ser

Arg

Asp

885

Ser

Ser

Ser

Glu

Ile

965

Asp

Leu

Glu

Glu

Glu

710

Glu

Gln

Leu

Ala

Asp

790

Ile

Ala

Leu

Gln

Leu

870

Asp

Thr

Asn

Gln

Glu

950

Gln

Pro

Leu

Arg

Ala

695

Val

Glu

Gln

Ser

Glu

775

Leu

Gln

Ala

Gln

Ala

855

Gly

Ser

Leu

Ala

Met

935

Leu

Ile

Glu

Arg

Asp

680

Thr

Glu

Met

Leu

Ala

760

Glu

Leu

Gly

Ala

Ala

840

Pro

Lys

Thr

Gly

Lys

920

Glu

Gln

Lys

Asp

Glu Lys Val Ala Ser Val

1000

Arg Arg Gln Gln

1015

Arg Ser Arg Leu

1030

Ser Ser Leu Val

1045

1060

His

Met

Gln

Lys

Gln

745

Thr

Leu

Ser

Leu

Glu

825

Leu

Ile

Gln

Ser

Asp

905

Glu

Leu

Val

Glu

Ile
985

Asp

Gln

Leu

Phe

730

Thr

Leu

Cys

Asp

Leu

810

Lys

Arg

Ser

Thr

Leu

890

Leu

Glu

Ser

Gln

Asp

970

Pro

Leu

Ser

Ser

715

Ser

Ser

Leu

Gln

Arg

795

Gln

Leu

Gln

Asn

Asp

875

Thr

Asp

Leu

Ala

Ala

955

Leu

Ala

Glu

Met

700

Thr

Arg

Leu

Cys

Arg

780

Asn

Ser

Val

Tyr

Gln

860

Gln

Ala

Thr

Glu

Leu

940

Ala

Ile

Met

Arg

685

Glu

Thr

Trp

His

Lys

765

Leu

Lys

Val

Gln

Leu

845

Gln

Gly

Lys

Val

Leu

925

Gln

Asp

Lys

Glu

Leu Arg

Asp

Ser Leu Leu

Cys

Gln

Asp

750

Leu

Gln

Gln

Ser

Ala

830

Gly

Ala

Ser

Glu

Ala

910

Met

Ser

Met

Asp

Arg
990

Glu Ser Gln

1005

Leu

1020

Asn

1035

Lys

1050

1065

Leu

Glu

Phe

Gln Val

Gln Asn

Lys

735

Arg

Gly

Arg

Val

Thr

815

Leu

Gly

Glu

Met

Asp

895

Gly

Ala

Met

Glu

Leu

975

Leu

Leu

Ala

His

Glu

720

Glu

Asn

Pro

Lys

Leu

800

Arg

Met

Arg

Val

Gln

880

Val

Leu

Lys

Met

Ser

960

Gln

Thr

Met

Leu

Ala

Leu
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Glu Gly

1070

Ser
1085

Arg

Gly Gly

1100
Phe Thr
1115
Gln Leu
1130

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

SE
LE

<400> SE

Met Ala
1

Ser Glu

Arg Lys

Ser
50

Cys

Tyr Pro

65

Ser Val

Ala Val

Ser Pro

Thr Phe

130
Asp Val
145

Ile Lys

Lys Phe

Ile Ser

Val Gln

210

Tyr
225

Leu Pro

Pro

Gly

Val Pro

TYPE:
ORGANISM:

Ala Gln Val Leu

Leu Glu Arg Leu

Ala Ala Ala Gly

Asp Ser Ile Glu

Q ID NO 68
NGTH: 621
PRT

QUENCE: 68

Asp Phe Glu Glu

Gln
20

Leu Val Leu

His Leu Leu

35

Asp

Pro Ala Val Gln

Leu

Leu

Met

Ile

Arg Ser Arg Leu
1075

Asn Arg Leu Glu
1090

Asp Asp Thr Glu
1105

Glu
1120

Glu Ala Ala

homo sapiens

Met
10

Arg Asn Va

Phe
25

Gly Ala GIL

Arg Ala Leu Hi

40

Lys Ile Arg Gl

55

Arg Thr Leu Glu

Phe Leu

85

Ser Asp

Ala Gly Ile His

100

Ser Ser Pro Val

115

Glu Met Gln Gln

Gly

Gly

Ser

Gly

Pro

Le
75

Leu Ser Asp

Ser Pr

90

Gly Ser

Pro Ser

105

Leu

Ser Val Leu Le

120

Ser Pro Pro Il

135

Gln Asn

150

Leu Lys

Thr Ser Leu

165

Pro

Phe Ile

180

Phe Ala

Arg Phe Leu

195

Asp

Leu Arg Leu Cys

Leu

Val

Leu

Pro

Leu

Phe As;

15

Pro Tyr

Gln Ser Il

170

Ser

Thr Pro Gln GIL

185
Gly Ar:
200

Gly Arg

Ala Glu Thr Se

215

Leu
230

Pro Asn Ser

Ala
245

Gly Tyr Pro

Pro Leu Asn

260

Arg

Asn Gln Ile Ser

275

Cys

Pro

Ile

Ile

Ile Val As

23

Lys

Asn GL

250

Pro Lys

Thr Ser Leu Va

265
Ala

Ser Se

280

Trp

Thr

Glu

Thr

Asp

His

1

Y

s

u

108

O

108

e

Ser

Arg

Leu

Leu

60

Ser

Val

Ser

Gln

Pro

Glu Val Leu Gly
1080

Leu Ala Ala Ile
1095

Thr
1110

Ser Thr Glu

His Ser His Gln

1125

Ser Phe Arg Val

Asn Lys Ser

30

Gly

Leu Ser

45

Lys Gly

Tyr Arg Arg Arg

Thr Ile Lys Ser

Glu Pro Asp Leu

95
Val Thr
110

Pro His

Asp Thr Pro

125

Lys

Pro Val His Pro

140

19
5

e

n

g

T

Val

Gln

Val

Asp

Cys

Val Leu

160

Leu Asp

Phe Gln

175

Arg Glu

Glu
190

Arg Ile Cys

Tyr Thr Val Gln

205

Pro Gln Glu Asp

220

n
5

Y

1

T

Gly

Ile

Arg

Glu

Phe Pro

240

Lys Leu

Glu Gln Lys

255

Arg

Ser Ser Ala

270

Leu

Ile
285

Gly Lys Asn

Jul. 8,2010
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Tyr Ser Met Ser Val Tyr Leu Val Arg Gln Leu Thr Ser Ala Met Leu
290 295 300

Leu Gln Arg Leu Lys Met Lys Gly Ile Arg Asn Pro Asp His Ser Arg
305 310 315 320

Ala Leu Ile Lys Glu Lys Leu Thr Ala Asp Pro Asp Ser Glu Ile Ala
325 330 335

Thr Thr Ser Leu Arg Val Ser Leu Met Cys Pro Leu Gly Lys Met Arg
340 345 350

Leu Thr Ile Pro Cys Arg Ala Val Thr Cys Thr His Leu Gln Cys Phe
355 360 365

Asp Ala Ala Leu Tyr Leu Gln Met Asn Glu Lys Lys Pro Thr Trp Ile
370 375 380

Cys Pro Val Cys Asp Lys Lys Ala Ala Tyr Glu Ser Leu Ile Leu Asp
385 390 395 400

Gly Leu Phe Met Glu Ile Leu Asn Asp Cys Ser Asp Val Asp Glu Ile
405 410 415

Lys Phe Gln Glu Asp Gly Ser Trp Cys Pro Met Arg Pro Lys Lys Glu
420 425 430

Ala Met Lys Val Ser Ser Gln Pro Cys Thr Lys Ile Glu Ser Ser Ser
435 440 445

Val Leu Ser Lys Pro Cys Ser Val Thr Val Ala Ser Glu Ala Ser Lys
450 455 460

Lys Lys Val Asp Val Ile Asp Leu Thr Ile Glu Ser Ser Ser Asp Glu
465 470 475 480

Glu Glu Asp Pro Pro Ala Lys Arg Lys Cys Ile Phe Met Ser Glu Thr
485 490 495

Gln Ser Ser Pro Thr Lys Gly Val Leu Met Tyr Gln Pro Ser Ser Val
500 505 510

Arg Val Pro Ser Val Thr Ser Val Asp Pro Ala Ala Ile Pro Pro Ser
515 520 525

Leu Thr Asp Tyr Ser Val Pro Phe His His Thr Pro Ile Ser Ser Met
530 535 540

Ser Ser Asp Leu Pro Gly Leu Asp Phe Leu Ser Leu Ile Pro Val Asp
545 550 555 560

Pro Gln Tyr Cys Pro Pro Met Phe Leu Asp Ser Leu Thr Ser Pro Leu
565 570 575

Thr Ala Ser Ser Thr Ser Val Thr Thr Thr Ser Ser His Glu Ser Ser
580 585 590

Thr His Val Ser Ser Ser Ser Ser Arg Ser Glu Thr Gly Val Ile Thr
595 600 605

Ser Ser Gly Ser Asn Ile Pro Glu Ile Ile Ser Leu Asp
610 615 620

<210> SEQ ID NO 69

<211> LENGTH: 685

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 69

Met Glu Leu Leu Arg Thr Ile Thr Tyr Gln Pro Ala Ala Ser Thr Lys
1 5 10 15

Met Cys Glu Gln Ala Leu Gly Lys Gly Cys Gly Gly Asp Ser Lys Lys
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20 25 30

Lys Arg Pro Pro Gln Pro Pro Glu Glu Ser Gln Pro Pro Gln Ser Gln
35 40 45

Ala Gln Val Pro Pro Ala Ala Pro His His His His His His Ser His
50 55 60

Ser Gly Pro Glu Ile Ser Arg Ile Ile Val Asp Pro Thr Thr Gly Lys
Arg Tyr Cys Arg Gly Lys Val Leu Gly Lys Gly Gly Phe Ala Lys Cys
85 90 95

Tyr Glu Met Thr Asp Leu Thr Asn Asn Lys Val Tyr Ala Ala Lys Ile
100 105 110

Ile Pro His Ser Arg Val Ala Lys Pro His Gln Arg Glu Lys Ile Asp
115 120 125

Lys Glu Ile Glu Leu His Arg Ile Leu His His Lys His Val Val Gln
130 135 140

Phe Tyr His Tyr Phe Glu Asp Lys Glu Asn Ile Tyr Ile Leu Leu Glu
145 150 155 160

Tyr Cys Ser Arg Arg Ser Met Ala His Ile Leu Lys Ala Arg Lys Val
165 170 175

Leu Thr Glu Pro Glu Val Arg Tyr Tyr Leu Arg Gln Ile Val Ser Gly
180 185 190

Leu Lys Tyr Leu His Glu Gln Glu Ile Leu His Arg Asp Leu Lys Leu
195 200 205

Gly Asn Phe Phe Ile Asn Glu Ala Met Glu Leu Lys Val Gly Asp Phe
210 215 220

Gly Leu Ala Ala Arg Leu Glu Pro Leu Glu His Arg Arg Arg Thr Ile
225 230 235 240

Cys Gly Thr Pro Asn Tyr Leu Ser Pro Glu Val Leu Asn Lys Gln Gly
245 250 255

His Gly Cys Glu Ser Asp Ile Trp Ala Leu Gly Cys Val Met Tyr Thr
260 265 270

Met Leu Leu Gly Arg Pro Pro Phe Glu Thr Thr Asn Leu Lys Glu Thr
275 280 285

Tyr Arg Cys Ile Arg Glu Ala Arg Tyr Thr Met Pro Ser Ser Leu Leu
290 295 300

Ala Pro Ala Lys His Leu Ile Ala Ser Met Leu Ser Lys Asn Pro Glu
305 310 315 320

Asp Arg Pro Ser Leu Asp Asp Ile Ile Arg His Asp Phe Phe Leu Gln
325 330 335

Gly Phe Thr Pro Asp Arg Leu Ser Ser Ser Cys Cys His Thr Val Pro
340 345 350

Asp Phe His Leu Ser Ser Pro Ala Lys Asn Phe Phe Lys Lys Ala Ala
355 360 365

Ala Ala Leu Phe Gly Gly Lys Lys Asp Lys Ala Arg Tyr Ile Asp Thr
370 375 380

His Asn Arg Val Ser Lys Glu Asp Glu Asp Ile Tyr Lys Leu Arg His
385 390 395 400

Asp Leu Lys Lys Thr Ser Ile Thr Gln Gln Pro Ser Lys His Arg Thr
405 410 415

Asp Glu Glu Leu Gln Pro Pro Thr Thr Thr Val Ala Arg Ser Gly Thr
420 425 430
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Pro Ala Val Glu Asn Lys Gln Gln Ile Gly Asp Ala Ile Arg Met Ile
435 440 445

Val Arg Gly Thr Leu Gly Ser Cys Ser Ser Ser Ser Glu Cys Leu Glu
450 455 460

Asp Ser Thr Met Gly Ser Val Ala Asp Thr Val Ala Arg Val Leu Arg
465 470 475 480

Gly Cys Leu Glu Asn Met Pro Glu Ala Asp Cys Ile Pro Lys Glu Gln
485 490 495

Leu Ser Thr Ser Phe Gln Trp Val Thr Lys Trp Val Asp Tyr Ser Asn
500 505 510

Lys Tyr Gly Phe Gly Tyr Gln Leu Ser Asp His Thr Val Gly Val Leu
515 520 525

Phe Asn Asn Gly Ala His Met Ser Leu Leu Pro Asp Lys Lys Thr Val
530 535 540

His Tyr Tyr Ala Glu Leu Gly Gln Cys Ser Val Phe Pro Ala Thr Asp
545 550 555 560

Ala Pro Glu Gln Phe Ile Ser Gln Val Thr Val Leu Lys Tyr Phe Ser
565 570 575

His Tyr Met Glu Glu Asn Leu Met Asp Gly Gly Asp Leu Pro Ser Val
580 585 590

Thr Asp Ile Arg Arg Pro Arg Leu Tyr Leu Leu Gln Trp Leu Lys Ser
595 600 605

Asp Lys Ala Leu Met Met Leu Phe Asn Asp Gly Thr Phe Gln Val Asn
610 615 620

Phe Tyr His Asp His Thr Lys Ile Ile Ile Cys Ser Gln Asn Glu Glu
625 630 635 640

Tyr Leu Leu Thr Tyr Ile Asn Glu Asp Arg Ile Ser Thr Thr Phe Arg
645 650 655

Leu Thr Thr Leu Leu Met Ser Gly Cys Ser Ser Glu Leu Lys Asn Arg
660 665 670

Met Glu Tyr Ala Leu Asn Met Leu Leu Gln Arg Cys Asn

675 680 685

<210> SEQ ID NO 70

<211> LENGTH: 767

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 70

Met Ala Thr Tyr Leu Glu Phe Ile Gln Gln Asn Glu Glu Arg Asp Gly
1 5 10 15

Val Arg Phe Ser Trp Asn Val Trp Pro Ser Ser Arg Leu Glu Ala Thr
20 25 30

Arg Met Val Val Pro Leu Ala Cys Leu Leu Thr Pro Leu Lys Glu Arg
35 40 45

Pro Asp Leu Pro Pro Val Gln Tyr Glu Pro Val Leu Cys Ser Arg Pro
50 55 60

Thr Cys Lys Ala Val Leu Asn Pro Leu Cys Gln Val Asp Tyr Arg Ala
65 70 75 80

Lys Leu Trp Ala Cys Asn Phe Cys Phe Gln Arg Asn Gln Phe Pro Pro
85 90 95

Ala Tyr Gly Gly Ile Ser Glu Val Asn Gln Pro Ala Glu Leu Met Pro
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100 105 110

Gln Phe Ser Thr Ile Glu Tyr Val Ile Gln Arg Gly Ala Gln Ser Pro
115 120 125

Leu Ile Phe Leu Tyr Val Val Asp Thr Cys Leu Glu Glu Asp Asp Leu
130 135 140

Gln Ala Leu Lys Glu Ser Leu Gln Met Ser Leu Ser Leu Leu Pro Pro
145 150 155 160

Asp Ala Leu Val Gly Leu Ile Thr Phe Gly Arg Met Val Gln Val His
165 170 175

Glu Leu Ser Cys Glu Gly Ile Ser Lys Ser Tyr Val Phe Arg Gly Thr
180 185 190

Lys Asp Leu Thr Ala Lys Gln Ile Gln Asp Met Leu Gly Leu Thr Lys
195 200 205

Pro Ala Met Pro Met Gln Gln Ala Arg Pro Ala Gln Pro Gln Glu His
210 215 220

Pro Phe Ala Ser Ser Arg Phe Leu Gln Pro Val His Lys Ile Asp Met
225 230 235 240

Asn Leu Thr Asp Leu Leu Gly Glu Leu Gln Arg Asp Pro Trp Pro Val
245 250 255

Thr Gln Gly Lys Arg Pro Leu Arg Ser Thr Gly Val Ala Leu Ser Ile
260 265 270

Ala Val Gly Leu Leu Glu Gly Thr Phe Pro Asn Thr Gly Ala Arg Ile
275 280 285

Met Leu Phe Thr Gly Gly Pro Pro Thr Gln Gly Pro Gly Met Val Val
290 295 300

Gly Asp Glu Leu Lys Ile Pro Ile Arg Ser Trp His Asp Ile Glu Lys
305 310 315 320

Asp Asn Ala Arg Phe Met Lys Lys Ala Thr Lys His Tyr Glu Met Leu
325 330 335

Ala Asn Arg Thr Ala Ala Asn Gly His Cys Ile Asp Ile Tyr Ala Cys
340 345 350

Ala Leu Asp Gln Thr Gly Leu Leu Glu Met Lys Cys Cys Ala Asn Leu
355 360 365

Thr Gly Gly Tyr Met Val Met Gly Asp Ser Phe Asn Thr Ser Leu Phe
370 375 380

Lys Gln Thr Phe Gln Arg Ile Phe Thr Lys Asp Phe Asn Gly Asp Phe
385 390 395 400

Arg Met Ala Phe Gly Ala Thr Leu Asp Val Lys Thr Ser Arg Glu Leu
405 410 415

Lys Ile Ala Gly Ala Ile Gly Pro Cys Val Ser Leu Asn Val Lys Gly
420 425 430

Pro Cys Val Ser Glu Asn Glu Leu Gly Val Gly Gly Thr Ser Gln Trp
435 440 445

Lys Ile Cys Gly Leu Asp Pro Thr Ser Thr Leu Gly Ile Tyr Phe Glu
450 455 460

Val Val Asn Gln His Asn Thr Pro Ile Pro Gln Gly Gly Arg Gly Ala
465 470 475 480

Ile Gln Phe Val Thr His Tyr Gln His Ser Ser Thr Gln Arg Arg Ile
485 490 495

Arg Val Thr Thr Ile Ala Arg Asn Trp Ala Asp Val Gln Ser Gln Leu
500 505 510
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Arg His Ile Glu Ala Ala Phe Asp Gln Glu Ala Ala Ala Val Leu Met
515 520 525

Ala Arg Leu Gly Val Phe Arg Ala Glu Ser Glu Glu Gly Pro Asp Val
530 535 540

Leu Arg Trp Leu Asp Arg Gln Leu Ile Arg Leu Cys Gln Lys Phe Gly
545 550 555 560

Gln Tyr Asn Lys Glu Asp Pro Thr Ser Phe Arg Leu Ser Asp Ser Phe
565 570 575

Ser Leu Tyr Pro Gln Phe Met Phe His Leu Arg Arg Ser Pro Phe Leu
580 585 590

Gln Val Phe Asn Asn Ser Pro Asp Glu Ser Ser Tyr Tyr Arg His His
595 600 605

Phe Ala Arg Gln Asp Leu Thr Gln Ser Leu Ile Met Ile Gln Pro Ile
610 615 620

Leu Tyr Ser Tyr Ser Phe His Gly Pro Pro Glu Pro Val Leu Leu Asp
625 630 635 640

Ser Ser Ser Ile Leu Ala Asp Arg Ile Leu Leu Met Asp Thr Phe Phe
645 650 655

Gln Ile Val Ile Tyr Leu Gly Glu Thr Ile Ala Gln Trp Arg Lys Ala
660 665 670

Gly Tyr Gln Asp Met Pro Glu Tyr Glu Asn Phe Lys His Leu Leu Gln
675 680 685

Ala Pro Leu Asp Asp Ala Gln Glu Ile Leu Gln Ala Arg Phe Pro Met
690 695 700

Pro Arg Tyr Ile Asn Thr Glu His Gly Gly Ser Gln Ala Arg Phe Leu
705 710 715 720

Leu Ser Lys Val Asn Pro Ser Gln Thr His Asn Asn Leu Tyr Ala Trp
725 730 735

Gly Gln Glu Thr Gly Ala Pro Ile Leu Thr Asp Asp Val Ser Leu Gln
740 745 750

Val Phe Met Asp His Leu Lys Lys Leu Ala Val Ser Ser Ala Cys

755 760 765

<210> SEQ ID NO 71

<211> LENGTH: 188

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 71

Met Asn Gly Asp Asp Thr Phe Ala Lys Arg Pro Arg Asp Asp Ala Lys
1 5 10 15

Ala Ser Glu Lys Arg Ser Lys Ala Phe Asp Asp Ile Ala Thr Tyr Phe
20 25 30

Ser Lys Lys Glu Trp Lys Lys Met Lys Tyr Ser Glu Lys Ile Ser Tyr
35 40 45

Val Tyr Met Lys Arg Asn Tyr Lys Ala Met Thr Lys Leu Gly Phe Lys
50 55 60

Val Thr Leu Pro Pro Phe Met Cys Asn Lys Gln Ala Thr Asp Phe Gln
65 70 75 80

Gly Asn Asp Phe Asp Asn Asp His Asn Arg Arg Ile Gln Val Glu His
85 90 95

Pro Gln Met Thr Phe Gly Arg Leu His Arg Ile Ile Pro Lys Ile Met
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100 105 110

Pro Lys Lys Pro Ala Glu Asp Glu Asn Asp Ser Lys Gly Val Ser Glu
115 120 125

Ala Ser Gly Pro Gln Asn Asp Gly Lys Gln Leu His Pro Pro Gly Lys
130 135 140

Ala Asn Ile Ser Glu Lys Ile Asn Lys Arg Ser Gly Pro Lys Arg Gly
145 150 155 160

Lys His Ala Trp Thr His Arg Leu Arg Glu Arg Lys Gln Leu Val Ile
165 170 175

Tyr Glu Glu Ile Ser Asp Pro Glu Glu Asp Asp Glu
180 185

<210> SEQ ID NO 72

<211> LENGTH: 1038

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (910)..(910)

<223> OTHER INFORMATION: Xaa = any amino acid

<400> SEQUENCE: 72

Met Trp Arg Cys Gly Gly Arg Gln Gly Leu Cys Val Leu Arg Arg Leu
1 5 10 15

Ser Gly Gly His Ala His His Arg Ala Trp Arg Trp Asn Ser Asn Arg
20 25 30

Ala Cys Glu Arg Ala Leu Gln Tyr Lys Leu Gly Asp Lys Ile His Gly
Phe Thr Val Asn Gln Val Thr Ser Val Pro Glu Leu Phe Leu Thr Ala
50 55 60

Val Lys Leu Thr His Asp Asp Thr Gly Ala Arg Tyr Leu His Leu Ala
65 70 75 80

Arg Glu Asp Thr Asn Asn Leu Phe Ser Val Gln Phe Arg Thr Thr Pro
85 90 95

Met Asp Ser Thr Gly Val Pro His Ile Leu Glu His Thr Val Leu Cys
100 105 110

Gly Ser Gln Lys Tyr Pro Cys Arg Asn Pro Phe Phe Lys Met Leu Asn
115 120 125

Arg Ser Leu Ser Thr Phe Met Asn Ala Phe Thr Ala Ser Asp Tyr Thr
130 135 140

Leu Tyr Pro Phe Ser Thr Gln Asn Pro Lys Asp Phe Gln Asn Leu Leu
145 150 155 160

Ser Val Tyr Leu Asp Ala Thr Phe Ser Pro Cys Leu Arg Glu Leu Asp
165 170 175

Phe Trp Gln Glu Gly Trp Arg Leu Glu His Glu Asn Pro Ser Asp Pro
180 185 190

Gln Thr Pro Leu Val Phe Lys Gly Val Val Phe Asn Glu Met Lys Gly
195 200 205

Ala Phe Thr Asp Asn Glu Arg Ile Phe Ser Gln His Leu Gln Asn Arg
210 215 220

Leu Leu Pro Asp His Thr Tyr Ser Val Val Ser Gly Gly Asp Pro Leu
225 230 235 240

Cys Ile Pro Glu Leu Thr Trp Glu Gln Leu Lys Gln Phe His Ala Thr
245 250 255
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His Tyr His Pro Ser Asn Ala Arg Phe Phe Thr Tyr Gly Asn Phe Pro
260 265 270

Leu Glu Gln His Leu Lys Gln Ile His Glu Glu Ala Leu Ser Lys Phe
275 280 285

Gln Lys Ile Glu Pro Ser Thr Val Val Pro Ala Gln Thr Pro Trp Asp
290 295 300

Lys Pro Arg Glu Phe Gln Ile Thr Cys Gly Pro Asp Ser Phe Ala Thr
305 310 315 320

Asp Pro Ser Lys Gln Thr Thr Val Ser Val Ser Phe Leu Leu Pro Asp
325 330 335

Ile Thr Asp Thr Phe Glu Ala Phe Thr Leu Ser Leu Leu Ser Ser Leu
340 345 350

Leu Thr Ser Gly Pro Asn Ser Pro Phe Tyr Lys Ala Leu Ile Glu Ser
355 360 365

Gly Leu Gly Thr Glu Phe Ser Pro Asp Val Gly Tyr Asn Gly Tyr Thr
370 375 380

Arg Glu Ala Tyr Phe Ser Val Gly Leu Gln Gly Ile Val Glu Lys Asp
385 390 395 400

Ile Glu Thr Val Arg Ser Leu Ile Asp Arg Thr Ile Asp Glu Val Val
405 410 415

Glu Thr Arg Ile Glu Asp Asp Arg Ile Glu Ala Leu Leu His Lys Ile
420 425 430

Glu Ile Gln Met Lys His Gln Ser Thr Ser Phe Gly Leu Met Leu Thr
435 440 445

Ser Tyr Ile Ala Ser Cys Trp Asn His Asp Gly Asp Pro Val Glu Leu
450 455 460

Leu Lys Leu Gly Asn Gln Leu Ala Lys Phe Arg Gln Cys Leu Gln Glu
465 470 475 480

Asn Pro Lys Phe Leu Gln Glu Lys Val Lys Gln Tyr Phe Lys Asn Asn
485 490 495

Gln His Lys Leu Thr Leu Ser Met Arg Pro Asp Asp Lys Tyr His Glu
500 505 510

Lys Gln Ala Gln Val Glu Ala Thr Lys Leu Lys Gln Lys Val Glu Ala
515 520 525

Leu Ser Pro Gly Asp Arg Gln Gln Ile Tyr Glu Lys Gly Leu Glu Leu
530 535 540

Arg Ser Gln Gln Ser Lys Pro Gln Asp Ala Ser Cys Leu Pro Ala Leu
545 550 555 560

Lys Val Ser Asp Ile Glu Pro Thr Ile Pro Val Thr Glu Leu Asp Val
565 570 575

Val Leu Thr Ala Gly Asp Ile Pro Val Gln Tyr Cys Ala Gln Pro Thr
580 585 590

Asn Gly Met Val Tyr Phe Arg Ala Phe Ser Ser Leu Asn Thr Leu Pro
595 600 605

Glu Glu Leu Arg Pro Tyr Val Pro Leu Phe Cys Ser Ile Leu Thr Lys
610 615 620

Leu Gly Cys Gly Leu Leu Asp Tyr Arg Glu Gln Ala Gln Gln Ile Glu
625 630 635 640

Leu Lys Thr Gly Gly Met Ser Ala Ser Pro His Val Leu Pro Asp Asp
645 650 655



US 2010/0172910 Al Jul. 8,2010
126

-continued

Ser His Met Asp Thr Tyr Glu Gln Val Gly Val Leu Phe Ser Ser Leu
660 665 670

Cys Leu Asp Arg Asn Leu Pro Asp Met Met Gln Leu Trp Ser Glu Ile
675 680 685

Phe Asn Asn Pro Cys Phe Glu Glu Glu Glu His Phe Lys Val Leu Val
690 695 700

Lys Met Thr Ala Gln Glu Leu Ala Asn Gly Ile Pro Asp Ser Gly His
705 710 715 720

Leu Tyr Ala Ser Ile Arg Ala Gly Arg Thr Leu Thr Pro Ala Gly Asp
725 730 735

Leu Gln Glu Thr Phe Ser Gly Met Asp Gln Val Arg Leu Met Lys Arg
740 745 750

Ile Ala Glu Met Thr Asp Ile Lys Pro Ile Leu Arg Lys Leu Pro Arg
755 760 765

Ile Lys Lys His Leu Leu Asn Gly Asp Asn Met Arg Cys Ser Val Asn
770 775 780

Ala Thr Pro Gln Gln Met Pro Gln Thr Glu Lys Ala Val Glu Asp Phe
785 790 795 800

Leu Arg Ser Ile Gly Arg Ser Lys Lys Glu Arg Arg Pro Val Arg Pro
805 810 815

His Thr Val Glu Lys Pro Val Pro Ser Ser Ser Gly Gly Asp Ala His
820 825 830

Val Pro His Gly Ser Gln Val Ile Arg Lys Leu Val Met Glu Pro Thr
835 840 845

Phe Lys Pro Trp Gln Met Lys Thr His Phe Leu Met Pro Phe Pro Val
850 855 860

Asn Tyr Val Gly Glu Cys Ile Arg Thr Val Pro Tyr Thr Asp Pro Asp
865 870 875 880

His Ala Ser Leu Lys Ile Leu Ala Arg Leu Met Thr Ala Lys Phe Leu
885 890 895

His Thr Glu Ile Arg Glu Lys Gly Gly Ala Tyr Gly Gly Xaa Ala Lys
900 905 910

Leu Ser His Asn Gly Ile Phe Thr Leu Tyr Ser Tyr Arg Asp Pro Asn
915 920 925

Thr Ile Glu Thr Leu Gln Ser Phe Gly Lys Ala Val Asp Trp Ala Lys
930 935 940

Ser Gly Lys Phe Thr Gln Gln Asp Ile Asp Glu Ala Lys Leu Ser Val
945 950 955 960

Phe Ser Thr Val Asp Ala Pro Val Ala Pro Ser Asp Lys Gly Met Asp
965 970 975

His Phe Leu Tyr Gly Leu Ser Asp Glu Met Lys Gln Ala His Arg Glu
980 985 990

Gln Leu Phe Ala Val Ser His Asp Lys Leu Leu Ala Val Ser Asp Arg
995 1000 1005

Tyr Leu Gly Thr Gly Lys Ser Thr His Gly Leu Ala Ile Leu Gly
1010 1015 1020

Pro Glu Asn Pro Lys Ile Ala Lys Asp Pro Ser Trp 1Ile Ile Arg
1025 1030 1035

<210> SEQ ID NO 73
<211> LENGTH: 341
<212> TYPE: PRT
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<213> ORGANISM: homo sapiens
<400> SEQUENCE: 73

Met Leu Gly Ala Glu Trp Ser Lys Leu Gln Pro Thr Glu Lys Gln Arg
1 5 10 15

Tyr Leu Asp Glu Ala Glu Arg Glu Lys Gln Gln Tyr Met Lys Glu Leu
20 25 30

Arg Ala Tyr Gln Gln Ser Glu Ala Tyr Lys Met Cys Thr Glu Lys Ile
35 40 45

Gln Glu Lys Lys Ile Lys Lys Glu Asp Ser Ser Ser Gly Leu Met Asn
50 55 60

Thr Leu Leu Asn Gly His Lys Gly Gly Asp Cys Asp Gly Phe Ser Thr
65 70 75 80

Phe Asp Val Pro Ile Phe Thr Glu Glu Phe Leu Asp Gln Asn Lys Ala
85 90 95

Arg Glu Ala Glu Leu Arg Arg Leu Arg Lys Met Asn Val Ala Phe Glu
100 105 110

Glu Gln Asn Ala Val Leu Gln Arg Gln Asn Ala Glu His Glu Gln Arg
115 120 125

Ala Arg Ala Ser Gly Ala Gly Ala Gly Ala Gly Gly Ala Glu Asp Ala
130 135 140

Gly Ala Ala Ala Ala Ala Pro Gly Arg Ala Pro Gly Ala His Arg Gln
145 150 155 160

Leu Arg Leu Thr Ala Gly Ala Gly His Gly Arg Asn Ala His Ala Gly
165 170 175

His Ser Gly Leu Leu His Gly Pro Ala Ser Arg Ser His Arg Ala Arg
180 185 190

Pro Arg Pro Ala Arg Glu Ala His Arg Pro His Gln Gly Asn Pro Gly
195 200 205

Pro Gly Arg Gln Arg Ala Pro Val Arg Ser Gly Arg Ala His Asp Ala
210 215 220

Glu Glu Lys Leu Trp Ala Arg Pro Cys His Thr Pro Pro Arg Gly Arg
225 230 235 240

Glu Ala Gly Gly Pro Pro Phe Gly Ala Trp Ser His Pro Ala Pro Leu
245 250 255

Gly Ala Pro Ala Pro Leu Lys Leu Asn Phe Cys Ser Ile Pro Leu Ala
260 265 270

Phe Asn Leu Pro Ser Pro Leu Asn Pro Glu Lys Ala Leu Ala Ala Arg
275 280 285

Tyr Thr Gln Lys Asn Leu Thr Ala Glu Gly Ala Pro Pro Arg Arg Thr
290 295 300

Ala Thr Arg Tyr Thr Gly Ser Pro Gly His Pro Gln Asp Thr Gly Gln
305 310 315 320

Thr Lys Pro Thr Pro Ser Thr Arg Gln Asp Pro Pro Asn Tyr Ser Leu
325 330 335

Arg Gly Ala Val Pro
340

<210> SEQ ID NO 74

<211> LENGTH: 377

<212> TYPE: PRT

<213> ORGANISM: homo sapiens
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<400> SEQUENCE: 74

Met Val Leu Glu Ser Thr Met Val Cys Val Asp Asn Ser Glu Tyr Met
1 5 10 15

Arg Asn Gly Asp Phe Leu Pro Thr Arg Leu Gln Ala Gln Gln Asp Ala
20 25 30

Val Asn Ile Val Cys His Ser Lys Thr Arg Ser Asn Pro Glu Asn Asn
Val Gly Leu Ile Thr Leu Ala Asn Asp Cys Glu Val Leu Thr Thr Leu
50 55 60

Thr Pro Asp Thr Gly Arg Ile Leu Ser Lys Leu His Thr Val Gln Pro
65 70 75 80

Lys Gly Lys Ile Thr Phe Cys Thr Gly Ile Arg Val Ala His Leu Ala
85 90 95

Leu Lys His Arg Gln Gly Lys Asn His Lys Met Arg Ile Ile Ala Phe
100 105 110

Val Gly Ser Pro Val Glu Asp Asn Glu Lys Asp Leu Val Lys Leu Ala
115 120 125

Lys Arg Leu Lys Lys Glu Lys Val Asn Val Asp Ile Ile Asn Phe Gly
130 135 140

Glu Glu Glu Val Asn Thr Glu Lys Leu Thr Ala Phe Val Asn Thr Leu
145 150 155 160

Asn Gly Lys Asp Gly Thr Gly Ser His Leu Val Thr Val Pro Pro Gly
165 170 175

Pro Ser Leu Ala Asp Ala Leu Ile Ser Ser Pro Ile Leu Ala Gly Glu
180 185 190

Gly Gly Ala Met Leu Gly Leu Gly Ala Ser Asp Phe Glu Phe Gly Val
195 200 205

Asp Pro Ser Ala Asp Pro Glu Leu Ala Leu Ala Leu Arg Val Ser Met
210 215 220

Glu Glu Gln Arg Gln Arg Gln Glu Glu Glu Ala Arg Arg Ala Ala Ala
225 230 235 240

Ala Ser Ala Ala Glu Ala Gly Ile Ala Thr Thr Gly Thr Glu Asp Ser
245 250 255

Asp Asp Ala Leu Leu Lys Met Thr Ile Ser Gln Gln Glu Phe Gly Arg
260 265 270

Thr Gly Leu Pro Asp Leu Ser Ser Met Thr Glu Glu Glu Gln Ile Ala
275 280 285

Tyr Ala Met Gln Met Ser Leu Gln Gly Ala Glu Phe Gly Gln Ala Glu
290 295 300

Ser Ala Asp Ile Asp Ala Ser Ser Ala Met Asp Thr Ser Glu Pro Ala
305 310 315 320

Lys Glu Glu Asp Asp Tyr Asp Val Met Gln Asp Pro Glu Phe Leu Gln
325 330 335

Ser Val Leu Glu Asn Leu Pro Gly Val Asp Pro Asn Asn Glu Ala Ile
340 345 350

Arg Asn Ala Met Gly Ser Leu Ala Ser Gln Ala Thr Lys Asp Gly Lys
355 360 365

Lys Asp Lys Lys Glu Glu Asp Lys Lys
370 375

<210> SEQ ID NO 75
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<211> LENGTH: 399

<212> TYPE: PRT

<213> ORGANISM: homo sapiens
<400> SEQUENCE: 75

Met Ser Asp Ile Leu Arg Glu Leu Leu Cys Val Ser Glu Lys Ala Ala
1 5 10 15

Asn Ile Ala Arg Ala Cys Arg Gln Gln Glu Ala Leu Phe Gln Leu Leu
20 25 30

Ile Glu Glu Lys Lys Glu Gly Glu Lys Asn Lys Lys Phe Ala Val Asp
Phe Lys Thr Leu Ala Asp Val Leu Val Gln Glu Val Ile Lys Gln Asn
50 55 60

Met Glu Asn Lys Phe Pro Gly Leu Glu Lys Asn Ile Phe Gly Glu Glu
65 70 75 80

Ser Asn Glu Phe Thr Asn Asp Trp Gly Glu Lys Ile Thr Leu Arg Leu
85 90 95

Cys Ser Thr Glu Glu Glu Thr Ala Glu Leu Leu Ser Lys Val Leu Asn
100 105 110

Gly Asn Lys Val Ala Ser Glu Ala Leu Ala Arg Val Val His Gln Asp
115 120 125

Val Ala Phe Thr Asp Pro Thr Leu Asp Ser Thr Glu Ile Asn Val Pro
130 135 140

Gln Asp Ile Leu Gly Ile Trp Val Asp Pro Ile Asp Ser Thr Tyr Gln
145 150 155 160

Tyr Ile Lys Gly Ser Ala Asp Ile Lys Ser Asn Gln Gly Ile Phe Pro
165 170 175

Cys Gly Leu Gln Cys Val Thr Ile Leu Ile Gly Val Tyr Asp Ile Gln
180 185 190

Thr Gly Val Pro Leu Met Gly Val Ile Asn Gln Pro Phe Val Ser Arg
195 200 205

Asp Pro Asn Thr Leu Arg Trp Lys Gly Gln Cys Tyr Trp Gly Leu Ser
210 215 220

Tyr Met Gly Thr Asn Met His Ser Leu Gln Leu Thr Ile Ser Arg Arg
225 230 235 240

Asn Gly Ser Glu Thr His Thr Gly Asn Thr Gly Ser Glu Ala Ala Phe
245 250 255

Ser Pro Ser Phe Ser Ala Val Ile Ser Thr Ser Glu Lys Glu Thr Ile
260 265 270

Lys Ala Ala Leu Ser Arg Val Cys Gly Asp Arg Ile Phe Gly Ala Ala
275 280 285

Gly Ala Gly Tyr Lys Ser Leu Cys Val Val Gln Gly Leu Val Asp Ile
290 295 300

Tyr Ile Phe Ser Glu Asp Thr Thr Phe Lys Trp Asp Ser Cys Ala Ala
305 310 315 320

His Ala Ile Leu Arg Ala Met Gly Gly Gly Ile Val Asp Leu Lys Glu
325 330 335

Cys Leu Glu Arg Asn Pro Glu Thr Gly Leu Asp Leu Pro Gln Leu Val
340 345 350

Tyr His Val Glu Asn Glu Gly Ala Ala Gly Val Asp Arg Trp Ala Asn
355 360 365

Lys Gly Gly Leu Ile Ala Tyr Arg Ser Arg Lys Arg Leu Glu Thr Phe
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370

375

380

Leu Ser Leu Leu Val Gln Asn Leu Ala Pro Ala Glu Thr His Thr

385

<210> SEQ ID NO 76

<211> LENGTH:

<212> TYPE:

PRT

<213> ORGANISM:

<400> SEQUENCE:

Met Lys Asn
1

Arg Lys His
Lys Leu Thr
35

Glu Lys Pro
50

Phe Gln Arg
65

Ile Leu Tyr
Asp Pro Cys
Pro Asp Cys

115

Pro Lys Ala
130

Phe Leu Ile
145

Phe Glu Asn
Arg Ala Leu
Ser Asp Glu

195

Thr Ala Ala
210

Pro Leu Pro
225

Arg Gly Asn

Tyr Pro Asn

Thr Trp Val
275

Asn Pro His
290

Glu

Asp

20

Leu

Ser

Val

Ser

Glu

100

Ser

Leu

Met

Lys

Asp

180

Glu

Ala

Met

Gly

Gln

260

Pro

Met

296

homo sapiens

76

Ile

Lys

Ile

Lys

Asp

Asp

85

Val

Gln

Asp

Tyr

Asp

165

Thr

Ser

Trp

His

245

Gly

Pro

Leu

<210> SEQ ID NO 77

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: homo sapiens

PRT

188

390

Ala

Leu

Leu

Gly

Pro

70

Leu

Cys

Thr

Tyr

Gly

150

Glu

Val

Ser

Pro

His

230

Gln

Arg

Pro

Ala

Ala

Lys

Gln

Gln

55

Asp

Gly

Cys

Pro

Arg

135

Glu

Asn

Thr

Lys

Val

215

Pro

Asn

Lys

Gly

Pro
295

Val

Lys

Glu

40

Ala

Val

Leu

Arg

Asp

120

Arg

Lys

Lys

Ser

Glu

200

Tyr

Leu

His

Asn

Met

280

His

Val

Glu

Lys

Tyr

Leu

Pro

Arg

105

Leu

Glu

Asn

Asp

Asp

185

Met

Gln

Pro

Tyr

Lys

265

His

Phe

10

Ala

Tyr

Arg

Lys

Lys

90

Asp

Val

Pro

Asn

Glu

170

Tyr

Glu

Ile

Arg

Pro

250

Pro

Cys

395

Phe

Val

Lys

Cys

Ala

75

Glu

Gly

Ile

Leu

Ala

155

Ile

His

Val

Ser

Lys

235

Pro

Tyr

Asp

Phe

Glu

Asn

Ile

60

Cys

Leu

Val

Arg

Arg

140

Phe

Ser

Ser

Lys

Glu

220

Lys

Pro

Arg

Arg

Thr

Arg

His

45

Arg

Glu

Thr

Ser

Pro

125

Pro

Ile

Arg

Gly

Pro

205

Leu

Pro

Val

Pro

Asn
285

Arg

Phe

30

Trp

Val

Asn

Leu

Pro

110

Pro

Ala

Val

Lys

Ser

190

Ser

Ile

Gly

Pro

Ile

270

His

Leu

15

Ala

Tyr

Asn

Ser

Trp

95

Cys

Trp

Ser

Ala

Val

175

Ser

Ser

Phe

Met

Phe

255

Pro

Trp

Val

Glu

Pro

Lys

Cys

80

Val

Trp

Pro

Ser

Ser

160

Thr

Ser

Val

Pro

Tyr

240

Gly

Val

Ile
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<400> SEQUENCE: 77

Met Asn Gly Asp Asp Ala Phe Ala Arg Arg Pro Arg Asp Asp Ala Gln
1 5 10 15

Ile Ser Glu Lys Leu Arg Lys Ala Phe Asp Asp Ile Ala Lys Tyr Phe
20 25 30

Ser Lys Lys Glu Trp Glu Lys Met Lys Ser Ser Glu Lys Ile Val Tyr
35 40 45

Val Tyr Met Lys Leu Asn Tyr Glu Val Met Thr Lys Leu Gly Phe Lys
50 55 60

Val Thr Leu Pro Pro Phe Met Arg Ser Lys Arg Ala Ala Asp Phe His
65 70 75 80

Gly Asn Asp Phe Gly Asn Asp Arg Asn His Arg Asn Gln Val Glu Arg
85 90 95

Pro Gln Met Thr Phe Gly Ser Leu Gln Arg Ile Phe Pro Lys Ile Met
100 105 110

Pro Lys Lys Pro Ala Glu Glu Glu Asn Gly Leu Lys Glu Val Pro Glu
115 120 125

Ala Ser Gly Pro Gln Asn Asp Gly Lys Gln Leu Cys Pro Pro Gly Asn
130 135 140

Pro Ser Thr Leu Glu Lys Ile Asn Lys Thr Ser Gly Pro Lys Arg Gly
145 150 155 160

Lys His Ala Trp Thr His Arg Leu Arg Glu Arg Lys Gln Leu Val Val
165 170 175

Tyr Glu Glu Ile Ser Asp Pro Glu Glu Asp Asp Glu
180 185

<210> SEQ ID NO 78

<211> LENGTH: 602

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 78

Met Ala Ala Glu Glu Glu Ala Ala Ala Gly Gly Lys Val Leu Arg Glu
1 5 10 15

Glu Asn Gln Cys Ile Ala Pro Val Val Ser Ser Arg Val Ser Pro Gly
20 25 30

Thr Arg Pro Thr Ala Met Gly Ser Phe Ser Ser His Met Thr Glu Phe
35 40 45

Pro Arg Lys Arg Lys Gly Ser Asp Ser Asp Pro Ser Gln Val Glu Asp
50 55 60

Gly Glu His Gln Val Lys Met Lys Ala Phe Arg Glu Ala His Ser Gln
Thr Glu Lys Arg Arg Arg Asp Lys Met Asn Asn Leu Ile Glu Glu Leu
85 90 95

Ser Ala Met Ile Pro Gln Cys Asn Pro Met Ala Arg Lys Leu Asp Lys
100 105 110

Leu Thr Val Leu Arg Met Ala Val Gln His Leu Arg Ser Leu Lys Gly
115 120 125

Leu Thr Asn Ser Tyr Val Gly Ser Asn Tyr Arg Pro Ser Phe Leu Gln
130 135 140

Asp Asn Glu Leu Arg His Leu Ile Leu Lys Thr Ala Glu Gly Phe Leu
145 150 155 160
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Phe Val Val Gly Cys Glu Arg Gly Lys Ile Leu Phe Val Ser Lys Ser
165 170 175

Val Ser Lys Ile Leu Asn Tyr Asp Gln Ala Ser Leu Thr Gly Gln Ser
180 185 190

Leu Phe Asp Phe Leu His Pro Lys Asp Val Ala Lys Val Lys Glu Gln
195 200 205

Leu Ser Ser Phe Asp Ile Ser Pro Arg Glu Lys Leu Ile Asp Ala Lys
210 215 220

Thr Gly Leu Gln Val His Ser Asn Leu His Ala Gly Arg Thr Arg Val
225 230 235 240

Tyr Ser Gly Ser Arg Arg Ser Phe Phe Cys Arg Ile Lys Ser Cys Lys
245 250 255

Ile Ser Val Lys Glu Glu His Gly Cys Leu Pro Asn Ser Lys Lys Lys
260 265 270

Glu His Arg Lys Phe Tyr Thr Ile His Cys Thr Gly Tyr Leu Arg Ser
275 280 285

Trp Pro Pro Asn Ile Val Gly Met Glu Glu Glu Arg Asn Ser Lys Lys
290 295 300

Asp Asn Ser Asn Phe Thr Cys Leu Val Ala Ile Gly Arg Leu Gln Pro
305 310 315 320

Tyr Ile Val Pro Gln Asn Ser Gly Glu Ile Asn Val Lys Pro Thr Glu
325 330 335

Phe Ile Thr Arg Phe Ala Val Asn Gly Lys Phe Val Tyr Val Asp Gln
340 345 350

Arg Ala Thr Ala Ile Leu Gly Tyr Leu Pro Gln Glu Leu Leu Gly Thr
355 360 365

Ser Cys Tyr Glu Tyr Phe His Gln Asp Asp His Asn Asn Leu Thr Asp
370 375 380

Lys His Lys Ala Val Leu Gln Ser Lys Glu Lys Ile Leu Thr Asp Ser
385 390 395 400

Tyr Lys Phe Arg Ala Lys Asp Gly Ser Phe Val Thr Leu Lys Ser Gln
405 410 415

Trp Phe Ser Phe Thr Asn Pro Trp Thr Lys Glu Leu Glu Tyr Ile Val
420 425 430

Ser Val Asn Thr Leu Val Leu Gly His Ser Glu Pro Gly Glu Ala Ser
435 440 445

Phe Leu Pro Cys Ser Ser Gln Ser Ser Glu Glu Ser Ser Arg Gln Ser
450 455 460

Cys Met Ser Val Pro Gly Met Ser Thr Gly Thr Val Leu Gly Ala Gly
465 470 475 480

Ser Ile Gly Thr Asp Ile Ala Asn Glu Ile Leu Asp Leu Gln Arg Leu
485 490 495

Gln Ser Ser Ser Tyr Leu Asp Asp Ser Ser Pro Thr Gly Leu Met Lys
500 505 510

Asp Thr His Thr Val Asn Cys Arg Ser Met Ser Asn Lys Glu Leu Phe
515 520 525

Pro Pro Ser Pro Ser Glu Met Gly Glu Leu Glu Ala Thr Arg Gln Asn
530 535 540

Gln Ser Thr Val Ala Val His Ser His Glu Pro Leu Leu Ser Asp Gly
545 550 555 560

Ala Gln Leu Asp Phe Asp Ala Leu Cys Asp Asn Asp Asp Thr Ala Met
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565 570 575

Ala Ala Phe Met Asn Tyr Leu Glu Ala Glu Gly Gly Leu Gly Asp Pro
580 585 590

Gly Asp Phe Ser Asp Ile Gln Trp Thr Leu
595 600

<210> SEQ ID NO 79

<211> LENGTH: 745

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 79

Met Ile Arg Gly Arg Asn Ser Ala Thr Ser Ala Asp Glu Gln Pro His
1 5 10 15

Ile Gly Asn Tyr Arg Leu Leu Lys Thr Ile Gly Lys Gly Asn Phe Ala
20 25 30

Lys Val Lys Leu Ala Arg His Ile Leu Thr Gly Lys Glu Val Ala Val
35 40 45

Lys Ile Ile Asp Lys Thr Gln Leu Asn Ser Ser Ser Leu Gln Lys Leu
50 55 60

Phe Arg Glu Val Arg Ile Met Lys Val Leu Asn His Pro Asn Ile Val
65 70 75 80

Lys Leu Phe Glu Val Ile Glu Thr Glu Lys Thr Leu Tyr Leu Val Met
Glu Tyr Ala Ser Gly Gly Glu Val Phe Asp Tyr Leu Val Ala His Gly
100 105 110

Arg Met Lys Glu Lys Glu Ala Arg Ala Lys Phe Arg Gln Ile Val Ser
115 120 125

Ala Val Gln Tyr Cys His Gln Lys Phe Ile Val His Arg Asp Leu Lys
130 135 140

Ala Glu Asn Leu Leu Leu Asp Ala Asp Met Asn Ile Lys Ile Ala Asp
145 150 155 160

Phe Gly Phe Ser Asn Glu Phe Thr Phe Gly Asn Lys Leu Asp Thr Phe
165 170 175

Cys Gly Ser Pro Pro Tyr Ala Ala Pro Glu Leu Phe Gln Gly Lys Lys
180 185 190

Tyr Asp Gly Pro Glu Val Asp Val Trp Ser Leu Gly Val Ile Leu Tyr
195 200 205

Thr Leu Val Ser Gly Ser Leu Pro Phe Asp Gly Gln Asn Leu Lys Glu
210 215 220

Leu Arg Glu Arg Val Leu Arg Gly Lys Tyr Arg Ile Pro Phe Tyr Met
225 230 235 240

Ser Thr Asp Cys Glu Asn Leu Leu Lys Lys Phe Leu Ile Leu Asn Pro
245 250 255

Ser Lys Arg Gly Thr Leu Glu Gln Ile Met Lys Asp Arg Trp Met Asn
260 265 270

Val Gly His Glu Asp Asp Glu Leu Lys Pro Tyr Val Glu Pro Leu Pro
275 280 285

Asp Tyr Lys Asp Pro Arg Arg Thr Glu Leu Met Val Ser Met Gly Tyr
290 295 300

Thr Arg Glu Glu Ile Gln Asp Ser Leu Val Gly Gln Arg Tyr Asn Glu
305 310 315 320
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Val Met Ala Thr Tyr Leu Leu Leu Gly Tyr Lys Ser Ser Glu Leu Glu
325 330 335

Gly Asp Thr Ile Thr Leu Lys Pro Arg Pro Ser Ala Asp Leu Thr Asn
340 345 350

Ser Ser Ala Gln Phe Pro Ser His Lys Val Gln Arg Ser Val Ser Ala
355 360 365

Asn Pro Lys Gln Arg Arg Phe Ser Asp Gln Ala Gly Pro Ala Ile Pro
370 375 380

Thr Ser Asn Ser Tyr Ser Lys Lys Thr Gln Ser Asn Asn Ala Glu Asn
385 390 395 400

Lys Arg Pro Glu Glu Asp Arg Glu Ser Gly Arg Lys Ala Ser Ser Thr
405 410 415

Ala Lys Val Pro Ala Ser Pro Leu Pro Gly Leu Glu Arg Lys Lys Thr
420 425 430

Thr Pro Thr Pro Ser Thr Asn Ser Val Leu Ser Thr Ser Thr Asn Arg
435 440 445

Ser Arg Asn Ser Pro Leu Leu Glu Arg Ala Ser Leu Gly Gln Ala Ser
450 455 460

Ile Gln Asn Gly Lys Asp Ser Leu Thr Met Pro Gly Ser Arg Ala Ser
465 470 475 480

Thr Ala Ser Ala Ser Ala Ala Val Ser Ala Ala Arg Pro Arg Gln His
485 490 495

Gln Lys Ser Met Ser Ala Ser Val His Pro Asn Lys Ala Ser Gly Leu
500 505 510

Pro Pro Thr Glu Ser Asn Cys Glu Val Pro Arg Pro Ser Thr Ala Pro
515 520 525

Gln Arg Val Pro Val Ala Ser Pro Ser Ala His Asn Ile Ser Ser Ser
530 535 540

Gly Gly Ala Pro Asp Arg Thr Asn Phe Pro Arg Gly Val Ser Ser Arg
545 550 555 560

Ser Thr Phe His Ala Gly Gln Leu Arg Gln Val Arg Asp Gln Gln Asn
565 570 575

Leu Pro Tyr Gly Val Thr Pro Ala Ser Pro Ser Gly His Ser Gln Gly
580 585 590

Arg Arg Gly Ala Ser Gly Ser Ile Phe Ser Lys Phe Thr Ser Lys Phe
595 600 605

Val Arg Arg Asn Leu Asn Glu Pro Glu Ser Lys Asp Arg Val Glu Thr
610 615 620

Leu Arg Pro His Val Val Gly Ser Gly Gly Asn Asp Lys Glu Lys Glu
625 630 635 640

Glu Phe Arg Glu Ala Lys Pro Arg Ser Leu Arg Phe Thr Trp Ser Met
645 650 655

Lys Thr Thr Ser Ser Met Glu Pro Asn Glu Met Met Arg Glu Ile Arg
660 665 670

Lys Val Leu Asp Ala Asn Ser Cys Gln Ser Glu Leu His Glu Lys Tyr
675 680 685

Met Leu Leu Cys Met His Gly Thr Pro Gly His Glu Asp Phe Val Gln
690 695 700

Trp Glu Met Glu Val Cys Lys Leu Pro Arg Leu Ser Leu Asn Gly Val
705 710 715 720

Arg Phe Lys Arg Ile Ser Gly Thr Ser Met Ala Phe Lys Asn Ile Ala
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725 730 735

Ser Lys Ile Ala Asn Glu Leu Lys Leu
740 745

<210> SEQ ID NO 80

<211> LENGTH: 319

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 80

Met Ser Val Gly Phe Ile Gly Ala Gly Gln Leu Ala Phe Ala Leu Ala
1 5 10 15

Lys Gly Phe Thr Ala Ala Gly Val Leu Ala Ala His Lys Ile Met Ala
20 25 30

Ser Ser Pro Asp Met Asp Leu Ala Thr Val Ser Ala Leu Arg Lys Met
35 40 45

Gly Val Lys Leu Thr Pro His Asn Lys Glu Thr Val Gln His Ser Asp
50 55 60

Val Leu Phe Leu Ala Val Lys Pro His Ile Ile Pro Phe Ile Leu Asp
65 70 75 80

Glu Ile Gly Ala Asp Ile Glu Asp Arg His Ile Val Val Ser Cys Ala
85 90 95

Ala Gly Val Thr Ile Ser Ser Ile Glu Lys Lys Leu Ser Ala Phe Arg
100 105 110

Pro Ala Pro Arg Val Ile Arg Cys Met Thr Asn Thr Pro Val Val Val
115 120 125

Arg Glu Gly Ala Thr Val Tyr Ala Thr Gly Thr His Ala Gln Val Glu
130 135 140

Asp Gly Arg Leu Met Glu Gln Leu Leu Ser Thr Val Gly Phe Cys Thr
145 150 155 160

Glu Val Glu Glu Asp Leu Ile Asp Ala Val Thr Gly Leu Ser Gly Ser
165 170 175

Gly Pro Ala Tyr Ala Phe Thr Ala Leu Asp Ala Leu Ala Asp Gly Gly
180 185 190

Val Lys Met Gly Leu Pro Arg Arg Leu Ala Val Arg Leu Gly Ala Gln
195 200 205

Ala Leu Leu Gly Ala Ala Lys Met Leu Leu His Ser Glu Gln His Pro
210 215 220

Gly Gln Leu Lys Asp Asn Val Ser Ser Pro Gly Gly Ala Thr Ile His
225 230 235 240

Ala Leu His Val Leu Glu Ser Gly Gly Phe Arg Ser Leu Leu Ile Asn
245 250 255

Ala Val Glu Ala Ser Cys Ile Arg Thr Arg Glu Leu Gln Ser Met Ala
260 265 270

Asp Gln Glu Gln Val Ser Pro Ala Ala Ile Lys Lys Thr Ile Leu Asp
275 280 285

Lys Val Lys Leu Asp Ser Pro Ala Gly Thr Ala Leu Ser Pro Ser Gly
290 295 300

His Thr Lys Leu Leu Pro Arg Ser Leu Ala Pro Ala Gly Lys Asp

305 310 315

<210> SEQ ID NO 81
<211> LENGTH: 148
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<212> TYPE: PRT
<213> ORGANISM: homo sapiens

<400> SEQUENCE: 81

Met Ala Glu Ser Asp Trp Asp Thr Val Thr Val Leu Arg Lys Lys Gly
1 5 10 15

Pro Thr Ala Ala Gln Ala Lys Ser Lys Gln Ala Ile Leu Ala Ala Gln
Arg Arg Gly Glu Asp Val Glu Thr Ser Lys Lys Trp Ala Ala Gly Gln
35 40 45

Asn Lys Gln His Ser Ile Thr Lys Asn Thr Ala Lys Leu Asp Arg Glu
50 55 60

Thr Glu Glu Leu His His Asp Arg Val Thr Leu Glu Val Gly Lys Val
65 70 75 80

Ile Gln Gln Gly Arg Gln Ser Lys Gly Leu Thr Gln Lys Asp Leu Ala
Thr Lys Ile Asn Glu Lys Pro Gln Val Ile Ala Asp Tyr Glu Ser Gly
100 105 110

Arg Ala Ile Pro Asn Asn Gln Val Leu Gly Lys Ile Glu Arg Ala Ile
115 120 125

Gly Leu Lys Leu Arg Gly Lys Asp Ile Gly Lys Pro Ile Glu Lys Gly
130 135 140

Pro Arg Ala Lys
145

<210> SEQ ID NO 82

<211> LENGTH: 375

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 82

Met Asp Asp Asp Ile Ala Ala Leu Val Val Asp Asn Gly Ser Gly Met
1 5 10 15

Cys Lys Ala Gly Phe Ala Gly Asp Asp Ala Pro Arg Ala Val Phe Pro
20 25 30

Ser Ile Val Gly Arg Pro Arg His Gln Gly Val Met Val Gly Met Gly
35 40 45

Gln Lys Asp Ser Tyr Val Gly Asp Glu Ala Gln Ser Lys Arg Gly Ile
50 55 60

Leu Thr Leu Lys Tyr Pro Ile Glu His Gly Ile Val Thr Asn Trp Asp
65 70 75 80

Asp Met Glu Lys Ile Trp His His Thr Phe Tyr Asn Glu Leu Arg Val
Ala Pro Glu Glu His Pro Val Leu Leu Thr Glu Ala Pro Leu Asn Pro
100 105 110

Lys Ala Asn Arg Glu Lys Met Thr Gln Ile Met Phe Glu Thr Phe Asn
115 120 125

Thr Pro Ala Met Tyr Val Ala Ile Gln Ala Val Leu Ser Leu Tyr Ala
130 135 140

Ser Gly Arg Thr Thr Gly Ile Val Met Asp Ser Gly Asp Gly Val Thr
145 150 155 160

His Thr Val Pro Ile Tyr Glu Gly Tyr Ala Leu Pro His Ala Ile Leu
165 170 175
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Arg Leu Asp Leu Ala Gly Arg Asp Leu Thr Asp Tyr Leu Met Lys Ile
180 185 190

Leu Thr Glu Arg Gly Tyr Ser Phe Thr Thr Thr Ala Glu Arg Glu Ile
195 200 205

Val Arg Asp Ile Lys Glu Lys Leu Cys Tyr Val Ala Leu Asp Phe Glu
210 215 220

Gln Glu Met Ala Thr Ala Ala Ser Ser Ser Ser Leu Glu Lys Ser Tyr
225 230 235 240

Glu Leu Pro Asp Gly Gln Val Ile Thr Ile Gly Asn Glu Arg Phe Arg
245 250 255

Cys Pro Glu Ala Leu Phe Gln Pro Ser Phe Leu Gly Met Glu Ser Cys
260 265 270

Gly Ile His Glu Thr Thr Phe Asn Ser Ile Met Lys Cys Asp Val Asp
275 280 285

Ile Arg Lys Asp Leu Tyr Ala Asn Thr Val Leu Ser Gly Gly Thr Thr
290 295 300

Met Tyr Pro Gly Ile Ala Asp Arg Met Gln Lys Glu Ile Thr Ala Leu
305 310 315 320

Ala Pro Ser Thr Met Lys Ile Lys Ile Ile Ala Pro Pro Glu Arg Lys
325 330 335

Tyr Ser Val Trp Ile Gly Gly Ser Ile Leu Ala Ser Leu Ser Thr Phe
340 345 350

Gln Gln Met Trp Ile Ser Lys Gln Glu Tyr Asp Glu Ser Gly Pro Ser
355 360 365

Ile Val His Arg Lys Cys Phe
370 375

<210> SEQ ID NO 83

<211> LENGTH: 268

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 83

Met Phe Arg Met Leu Asn Ser Ser Phe Glu Asp Asp Pro Phe Phe Ser
1 5 10 15

Glu Ser Ile Leu Ala His Arg Glu Asn Met Arg Gln Met Ile Arg Ser
20 25 30

Phe Ser Glu Pro Phe Gly Arg Asp Leu Leu Ser Ile Ser Asp Gly Arg
35 40 45

Gly Arg Ala His Asn Arg Arg Gly His Asn Asp Gly Glu Asp Ser Leu
50 55 60

Thr His Thr Asp Val Ser Ser Phe Gln Thr Met Asp Gln Met Val Ser
65 70 75 80

Asn Met Arg Asn Tyr Met Gln Lys Leu Glu Arg Asn Phe Gly Gln Leu
85 90 95

Ser Val Asp Pro Asn Gly His Ser Phe Cys Ser Ser Ser Val Met Thr
100 105 110

Tyr Ser Lys Ile Gly Asp Glu Pro Pro Lys Val Phe Gln Ala Ser Thr
115 120 125

Gln Thr Arg Arg Ala Pro Gly Gly Ile Lys Glu Thr Arg Lys Ala Met
130 135 140

Arg Asp Ser Asp Ser Gly Leu Glu Lys Met Ala Ile Gly His His Ile
145 150 155 160
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His Asp Arg Ala His Val Ile Lys Lys Ser Lys Asn Lys Lys Thr Gly
165 170 175

Asp Glu Glu Val Asn Gln Glu Phe Ile Asn Met Asn Glu Ser Asp Ala
180 185 190

His Ala Phe Asp Glu Glu Trp Gln Ser Glu Val Leu Lys Tyr Lys Pro
195 200 205

Gly Arg His Asn Leu Gly Asn Thr Arg Met Arg Ser Val Gly His Glu
210 215 220

Asn Pro Gly Ser Arg Glu Leu Lys Arg Arg Glu Lys Pro Gln Gln Ser
225 230 235 240

Pro Ala Ile Glu His Gly Arg Arg Ser Asn Val Leu Gly Asp Lys Leu
245 250 255

His Ile Lys Gly Ser Ser Val Lys Ser Asn Lys Lys
260 265

<210> SEQ ID NO 84

<211> LENGTH: 837

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 84

Met Ala Glu Pro Ser Gln Ala Pro Thr Pro Ala Pro Ala Ala Gln Pro
1 5 10 15

Arg Pro Leu Gln Ser Pro Ala Pro Ala Pro Thr Pro Thr Pro Ala Pro
20 25 30

Ser Pro Ala Ser Ala Pro Ile Pro Thr Pro Thr Pro Ala Pro Ala Pro
35 40 45

Ala Pro Ala Ala Ala Pro Ala Gly Ser Thr Gly Thr Gly Gly Pro Gly
50 55 60

Val Gly Ser Gly Gly Ala Gly Ser Gly Gly Asp Pro Ala Arg Pro Gly
65 70 75 80

Leu Ser Gln Gln Gln Arg Ala Ser Gln Arg Lys Ala Gln Val Arg Gly
85 90 95

Leu Pro Arg Ala Lys Lys Leu Glu Lys Leu Gly Val Phe Ser Ala Cys
100 105 110

Lys Ala Asn Gly Thr Cys Lys Cys Asn Gly Trp Lys Asn Pro Lys Pro
115 120 125

Pro Thr Ala Pro Arg Ile Asp Leu Gln Gln Pro Ala Ala Asn Leu Ser
130 135 140

Glu Leu Cys Arg Ser Cys Glu His Pro Leu Ala Asp His Val Ser His
145 150 155 160

Leu Glu Asn Val Ser Glu Asp Glu Ile Asn Arg Leu Leu Gly Met Val
165 170 175

Val Asp Val Glu Asn Leu Phe Met Ser Val His Lys Glu Glu Asp Thr
180 185 190

Asp Thr Lys Gln Val Tyr Phe Tyr Leu Phe Lys Leu Leu Arg Lys Cys
195 200 205

Ile Leu Gln Met Thr Arg Pro Val Val Glu Gly Ser Leu Gly Ser Pro
210 215 220

Pro Phe Glu Lys Pro Asn Ile Glu Gln Gly Val Leu Asn Phe Val Gln
225 230 235 240

Tyr Lys Phe Ser His Leu Ala Pro Arg Glu Arg Gln Thr Met Phe Glu
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245 250 255

Leu Ser Lys Met Phe Leu Leu Cys Leu Asn Tyr Trp Glu Leu Glu Thr
260 265 270

Pro Ala Gln Phe Arg Gln Arg Ser Gln Ala Glu Asp Val Ala Thr Tyr
275 280 285

Lys Val Asn Tyr Thr Arg Trp Leu Cys Tyr Cys His Val Pro Gln Ser
290 295 300

Cys Asp Ser Leu Pro Arg Tyr Glu Thr Thr His Val Phe Gly Arg Ser
305 310 315 320

Leu Leu Arg Ser Ile Phe Thr Val Thr Arg Arg Gln Leu Leu Glu Lys
325 330 335

Phe Arg Val Glu Lys Asp Lys Leu Val Pro Glu Lys Arg Thr Leu Ile
340 345 350

Leu Thr His Phe Pro Lys Phe Leu Ser Met Leu Glu Glu Glu Ile Tyr
355 360 365

Gly Ala Asn Ser Pro Ile Trp Glu Ser Gly Phe Thr Met Pro Pro Ser
370 375 380

Glu Gly Thr Gln Leu Val Pro Arg Pro Ala Ser Val Ser Ala Ala Val
385 390 395 400

Val Pro Ser Thr Pro Ile Phe Ser Pro Ser Met Gly Gly Gly Ser Asn
405 410 415

Ser Ser Leu Ser Leu Asp Ser Ala Gly Ala Glu Pro Met Pro Gly Glu
420 425 430

Lys Arg Thr Leu Pro Glu Asn Leu Thr Leu Glu Asp Ala Lys Arg Leu
435 440 445

Arg Val Met Gly Asp Ile Pro Met Glu Leu Val Asn Glu Val Met Leu
450 455 460

Thr Ile Thr Asp Pro Ala Ala Met Leu Gly Pro Glu Thr Ser Leu Leu
465 470 475 480

Ser Ala Asn Ala Ala Arg Asp Glu Thr Ala Arg Leu Glu Glu Arg Arg
485 490 495

Gly Ile Ile Glu Phe His Val Ile Gly Asn Ser Leu Thr Pro Lys Ala
500 505 510

Asn Arg Arg Val Leu Leu Trp Leu Val Gly Leu Gln Asn Val Phe Ser
515 520 525

His Gln Leu Pro Arg Met Pro Lys Glu Tyr Ile Ala Arg Leu Val Phe
530 535 540

Asp Pro Lys His Lys Thr Leu Ala Leu Ile Lys Asp Gly Arg Val Ile
545 550 555 560

Gly Gly Ile Cys Phe Arg Met Phe Pro Thr Gln Gly Phe Thr Glu Ile
565 570 575

Val Phe Cys Ala Val Thr Ser Asn Glu Gln Val Lys Gly Tyr Gly Thr
580 585 590

His Leu Met Asn His Leu Lys Glu Tyr His Ile Lys His Asn Ile Leu
595 600 605

Tyr Phe Leu Thr Tyr Ala Asp Glu Tyr Ala Ile Gly Tyr Phe Lys Lys
610 615 620

Gln Gly Phe Ser Lys Asp Ile Lys Val Pro Lys Ser Arg Tyr Leu Gly
625 630 635 640

Tyr Ile Lys Asp Tyr Glu Gly Ala Thr Leu Met Glu Cys Glu Leu Asn
645 650 655
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Pro Arg Ile Pro Tyr Thr Glu Leu Ser His Ile Ile Lys Lys Gln Lys
660 665 670

Glu Ile Ile Lys Lys Leu Ile Glu Arg Lys Gln Ala Gln Ile Arg Lys
675 680 685

Val Tyr Pro Gly Leu Ser Cys Phe Lys Glu Gly Val Arg Gln Ile Pro
690 695 700

Val Glu Ser Val Pro Gly Ile Arg Glu Thr Gly Trp Lys Pro Leu Gly
705 710 715 720

Lys Glu Lys Gly Lys Glu Leu Lys Asp Pro Asp Gln Leu Tyr Thr Thr
725 730 735

Leu Lys Asn Leu Leu Ala Gln Ile Lys Ser His Pro Ser Ala Trp Pro
740 745 750

Phe Met Glu Pro Val Lys Lys Ser Glu Ala Pro Asp Tyr Tyr Glu Val
755 760 765

Ile Arg Phe Pro Ile Asp Leu Lys Thr Met Thr Glu Arg Leu Arg Ser
770 775 780

Arg Tyr Tyr Val Thr Arg Lys Leu Phe Val Ala Asp Leu Gln Arg Val
785 790 795 800

Ile Ala Asn Cys Arg Glu Tyr Asn Pro Pro Asp Ser Glu Tyr Cys Arg
805 810 815

Cys Ala Ser Ala Leu Glu Lys Phe Phe Tyr Phe Lys Leu Lys Glu Gly
820 825 830

Gly Leu Ile Asp Lys
835

<210> SEQ ID NO 85

<211> LENGTH: 483

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 85

Met Lys Glu Glu Lys Glu His Arg Pro Lys Glu Lys Arg Val Thr Leu
1 5 10 15

Leu Thr Pro Ala Gly Ala Thr Gly Ser Gly Gly Gly Thr Ser Gly Asp
20 25 30

Ser Ser Lys Gly Glu Asp Lys Gln Asp Arg Asn Lys Glu Lys Lys Glu
35 40 45

Ala Leu Ser Lys Val Val Ile Arg Arg Leu Pro Pro Thr Leu Thr Lys
50 55 60

Glu Gln Leu Gln Glu His Leu Gln Pro Met Pro Glu His Asp Tyr Phe
65 70 75 80

Glu Phe Phe Ser Asn Asp Thr Ser Leu Tyr Pro His Met Tyr Ala Arg
85 90 95

Ala Tyr Ile Asn Phe Lys Asn Gln Glu Asp Ile Ile Leu Phe Arg Asp
100 105 110

Arg Phe Asp Gly Tyr Val Phe Leu Asp Asn Lys Gly Gln Glu Tyr Pro
115 120 125

Ala Ile Val Glu Phe Ala Pro Phe Gln Lys Ala Ala Lys Lys Lys Thr
130 135 140

Lys Lys Arg Asp Thr Lys Val Gly Thr Ile Asp Asp Asp Pro Glu Tyr
145 150 155 160

Arg Lys Phe Leu Glu Ser Tyr Ala Thr Asp Asn Glu Lys Met Thr Ser
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165 170 175

Thr Pro Glu Thr Leu Leu Glu Glu Ile Glu Ala Lys Asn Arg Glu Leu
180 185 190

Ile Ala Lys Lys Thr Thr Pro Leu Leu Ser Phe Leu Lys Asn Lys Gln
195 200 205

Arg Met Arg Glu Glu Lys Arg Glu Glu Arg Arg Arg Arg Glu Ile Glu
210 215 220

Arg Lys Arg Gln Arg Glu Glu Glu Arg Arg Lys Trp Lys Glu Glu Glu
225 230 235 240

Lys Arg Lys Arg Lys Asp Ile Glu Lys Leu Lys Lys Ile Asp Arg Ile
245 250 255

Pro Glu Arg Asp Lys Leu Lys Asp Glu Pro Lys Ile Lys Val His Arg
260 265 270

Phe Leu Leu Gln Ala Val Asn Gln Lys Asn Leu Leu Lys Lys Pro Glu
275 280 285

Lys Gly Asp Glu Lys Glu Leu Asp Lys Arg Glu Lys Ala Lys Lys Leu
290 295 300

Asp Lys Glu Asn Leu Ser Asp Glu Arg Ala Ser Gly Gln Ser Cys Thr
305 310 315 320

Leu Pro Lys Arg Ser Asp Ser Glu Leu Lys Asp Glu Lys Pro Lys Arg
325 330 335

Pro Glu Asp Glu Ser Gly Arg Asp Tyr Arg Glu Arg Glu Arg Glu Tyr
340 345 350

Glu Arg Asp Gln Glu Arg Ile Leu Arg Glu Arg Glu Arg Leu Lys Arg
355 360 365

Gln Glu Glu Glu Arg Arg Arg Gln Lys Glu Arg Tyr Glu Lys Glu Lys
370 375 380

Thr Phe Lys Arg Lys Glu Glu Glu Met Lys Lys Glu Lys Asp Thr Leu
385 390 395 400

Arg Asp Lys Gly Lys Lys Ala Glu Ser Thr Glu Ser Ile Gly Ser Ser
405 410 415

Glu Lys Thr Glu Lys Lys Glu Glu Val Val Lys Arg Asp Arg Ile Arg
420 425 430

Asn Lys Asp Arg Pro Ala Met Gln Leu Tyr Gln Pro Gly Ala Arg Ser
435 440 445

Arg Asn Arg Leu Cys Pro Pro Asp Asp Ser Thr Lys Ser Gly Asp Ser
450 455 460

Ala Ala Glu Arg Lys Gln Glu Ser Gly Ile Ser His Arg Lys Glu Gly
465 470 475 480

Gly Glu Glu

<210> SEQ ID NO 86

<211> LENGTH: 426

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 86

Met Ala Asn Asp Ser Gly Gly Pro Gly Gly Pro Ser Pro Ser Glu Arg
1 5 10 15

Asp Arg Gln Tyr Cys Glu Leu Cys Gly Lys Met Glu Asn Leu Leu Arg
20 25 30

Cys Ser Arg Cys Arg Ser Ser Phe Tyr Cys Cys Lys Glu His Gln Arg
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35 40 45

Gln Asp Trp Lys Lys His Lys Leu Val Cys Gln Gly Ser Glu Gly Ala
50 55 60

Leu Gly His Gly Val Gly Pro His Gln His Ser Gly Pro Ala Pro Pro
65 70 75 80

Ala Ala Val Pro Pro Pro Arg Ala Gly Ala Arg Glu Pro Arg Lys Ala
85 90 95

Ala Ala Arg Arg Asp Asn Ala Ser Gly Asp Ala Ala Lys Gly Lys Val
100 105 110

Lys Ala Lys Pro Pro Ala Asp Pro Ala Ala Ala Ala Ser Pro Cys Arg
115 120 125

Ala Ala Ala Gly Gly Gln Gly Ser Ala Val Ala Ala Glu Ala Glu Pro
130 135 140

Gly Lys Glu Glu Pro Pro Ala Arg Ser Ser Leu Phe Gln Glu Lys Ala
145 150 155 160

Asn Leu Tyr Pro Pro Ser Asn Thr Pro Gly Asp Ala Leu Ser Pro Gly
165 170 175

Gly Gly Leu Arg Pro Asn Gly Gln Thr Lys Pro Leu Pro Ala Leu Lys
180 185 190

Leu Ala Leu Glu Tyr Ile Val Pro Cys Met Asn Lys His Gly Ile Cys
195 200 205

Val Val Asp Asp Phe Leu Gly Lys Glu Thr Gly Gln Gln Ile Gly Asp
210 215 220

Glu Val Arg Ala Leu His Asp Thr Gly Lys Phe Thr Asp Gly Gln Leu
225 230 235 240

Val Ser Gln Lys Ser Asp Ser Ser Lys Asp Ile Arg Gly Asp Lys Ile
245 250 255

Thr Trp Ile Glu Gly Lys Glu Pro Gly Cys Glu Thr Ile Gly Leu Leu
260 265 270

Met Ser Ser Met Asp Asp Leu Ile Arg His Cys Asn Gly Lys Leu Gly
275 280 285

Ser Tyr Lys Ile Asn Gly Arg Thr Lys Ala Met Val Ala Cys Tyr Pro
290 295 300

Gly Asn Gly Thr Gly Tyr Val Arg His Val Asp Asn Pro Asn Gly Asp
305 310 315 320

Gly Arg Cys Val Thr Cys Ile Tyr Tyr Leu Asn Lys Asp Trp Asp Ala
325 330 335

Lys Val Ser Gly Gly Ile Leu Arg Ile Phe Pro Glu Gly Lys Ala Gln
340 345 350

Phe Ala Asp Ile Glu Pro Lys Phe Asp Arg Leu Leu Phe Phe Trp Ser
355 360 365

Asp Arg Arg Asn Pro His Glu Val Gln Pro Ala Tyr Ala Thr Arg Tyr
370 375 380

Ala Ile Thr Val Trp Tyr Phe Asp Ala Asp Glu Arg Ala Arg Ala Lys
385 390 395 400

Val Lys Tyr Leu Thr Gly Glu Lys Gly Val Arg Val Glu Leu Asn Lys
405 410 415

Pro Ser Asp Ser Val Gly Lys Asp Val Phe
420 425

<210> SEQ ID NO 87
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<211> LENGTH: 1320

<212> TYPE: PRT

<213> ORGANISM: homo sapiens
<400> SEQUENCE: 87

Met Ser Gly Gly Ala Ser Ala Thr Gly Pro Arg Arg Gly Pro Pro Gly
1 5 10 15

Leu Glu Asp Thr Thr Ser Lys Lys Lys Gln Lys Asp Arg Ala Asn Gln
20 25 30

Glu Ser Lys Asp Gly Asp Pro Arg Lys Glu Thr Gly Ser Arg Tyr Val
35 40 45

Ala Gln Ala Gly Leu Glu Pro Leu Ala Ser Gly Asp Pro Ser Ala Ser
50 55 60

Ala Ser His Ala Ala Gly Ile Thr Gly Ser Arg His Arg Thr Arg Leu
65 70 75 80

Phe Phe Pro Ser Ser Ser Gly Ser Ala Ser Thr Pro Gln Glu Glu Gln
85 90 95

Thr Lys Glu Gly Ala Cys Glu Asp Pro His Asp Leu Leu Ala Thr Pro
100 105 110

Thr Pro Glu Leu Leu Leu Asp Trp Arg Gln Ser Ala Glu Glu Val Ile
115 120 125

Val Lys Leu Arg Val Gly Val Gly Pro Leu Gln Leu Glu Asp Val Asp
130 135 140

Ala Ala Phe Thr Asp Thr Asp Cys Val Val Arg Phe Ala Gly Gly Gln
145 150 155 160

Gln Trp Gly Gly Val Phe Tyr Ala Glu Ile Lys Ser Ser Cys Ala Lys
165 170 175

Val Gln Thr Arg Lys Gly Ser Leu Leu His Leu Thr Leu Pro Lys Lys
180 185 190

Val Pro Met Leu Thr Trp Pro Ser Leu Leu Val Glu Ala Asp Glu Gln
195 200 205

Leu Cys Ile Pro Pro Leu Asn Ser Gln Thr Cys Leu Leu Gly Ser Glu
210 215 220

Glu Asn Leu Ala Pro Leu Ala Gly Glu Lys Ala Val Pro Pro Gly Asn
225 230 235 240

Asp Pro Val Ser Pro Ala Met Val Arg Ser Arg Asn Pro Gly Lys Asp
245 250 255

Asp Cys Ala Lys Glu Glu Met Ala Val Ala Ala Asp Ala Ala Thr Leu
260 265 270

Val Asp Glu Pro Glu Ser Met Val Asn Leu Ala Phe Val Lys Asn Asp
275 280 285

Ser Tyr Glu Lys Gly Pro Asp Ser Val Val Val His Val Tyr Val Lys
290 295 300

Glu Ile Cys Arg Asp Thr Ser Arg Val Leu Phe Arg Glu Gln Asp Phe
305 310 315 320

Thr Leu Ile Phe Gln Thr Arg Asp Gly Asn Phe Leu Arg Leu His Pro
325 330 335

Gly Cys Gly Pro His Thr Thr Phe Arg Trp Gln Val Lys Leu Arg Asn
340 345 350

Leu Ile Glu Pro Glu Gln Cys Thr Phe Cys Phe Thr Ala Ser Arg Ile
355 360 365

Asp Ile Cys Leu Arg Lys Arg Gln Ser Gln Arg Trp Gly Gly Leu Glu
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370 375 380

Ala Pro Ala Ala Arg Gly Ala Val Gly Gly Ala Lys Val Ala Val Pro
385 390 395 400

Thr Gly Pro Thr Pro Leu Asp Ser Thr Pro Pro Gly Gly Ala Pro His
405 410 415

Pro Leu Thr Gly Gln Glu Glu Ala Arg Ala Val Glu Lys Asp Lys Ser
420 425 430

Lys Ala Arg Ser Glu Asp Thr Gly Leu Asp Ser Val Ala Thr Arg Thr
435 440 445

Pro Met Glu His Val Thr Pro Lys Pro Glu Thr His Leu Ala Ser Pro
450 455 460

Lys Pro Thr Cys Met Val Pro Pro Met Pro His Ser Pro Val Ser Gly
465 470 475 480

Asp Ser Val Glu Glu Glu Glu Glu Glu Glu Lys Lys Val Cys Leu Pro
485 490 495

Gly Phe Thr Gly Leu Val Asn Leu Gly Asn Thr Cys Phe Met Asn Ser
500 505 510

Val Ile Gln Ser Leu Ser Asn Thr Arg Glu Leu Arg Asp Phe Phe His
515 520 525

Asp Arg Ser Phe Glu Ala Glu Ile Asn Tyr Asn Asn Pro Leu Gly Thr
530 535 540

Gly Gly Arg Leu Ala Ile Gly Phe Ala Val Leu Leu Arg Ala Leu Trp
545 550 555 560

Lys Gly Thr His His Ala Phe Gln Pro Ser Lys Leu Lys Ala Ile Val
565 570 575

Ala Ser Lys Ala Ser Gln Phe Thr Gly Tyr Ala Gln His Asp Ala Gln
580 585 590

Glu Phe Met Ala Phe Leu Leu Asp Gly Leu His Glu Asp Leu Asn Arg
595 600 605

Ile Gln Asn Lys Pro Tyr Thr Glu Thr Val Asp Ser Asp Gly Arg Pro
610 615 620

Asp Glu Val Val Ala Glu Glu Ala Trp Gln Arg His Lys Met Arg Asn
625 630 635 640

Asp Ser Phe Ile Val Asp Leu Phe Gln Gly Gln Tyr Lys Ser Lys Leu
645 650 655

Val Cys Pro Val Cys Ala Lys Val Ser Ile Thr Phe Asp Pro Phe Leu
660 665 670

Tyr Leu Pro Val Pro Leu Pro Gln Lys Gln Lys Val Leu Pro Val Phe
675 680 685

Tyr Phe Ala Arg Glu Pro His Ser Lys Pro Ile Lys Phe Leu Val Ser
690 695 700

Val Ser Lys Glu Asn Ser Thr Ala Ser Glu Val Leu Asp Ser Leu Ser
705 710 715 720

Gln Ser Val His Val Lys Pro Glu Asn Leu Arg Leu Ala Glu Val Ile
725 730 735

Lys Asn Arg Phe His Arg Val Phe Leu Pro Ser His Ser Leu Asp Thr
740 745 750

Val Ser Pro Ser Asp Thr Leu Leu Cys Phe Glu Leu Leu Ser Ser Glu
755 760 765

Leu Ala Lys Glu Arg Val Val Val Leu Glu Val Gln Gln Arg Pro Gln
770 775 780
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Val

785

Gln

Gly

Gly

Pro

Tyr

865

Arg

Thr

Pro

Pro

Gly

945

Leu

Tyr

Ile

Gly

Val

Ser

Ala

Phe

Pro

Trp

Phe

Phe

Lys

Pro

Ser

Tyr

Leu

Ala

850

Ala

Met

Gly

Glu

Arg

930

Ile

Pro

Gln

Tyr

Asp

1010

Trp
1025

Lys
1040

Ala
1055

Thr
1070

Gln
1085

Arg
1100

Arg
1115

Pro
1130

Glu
1145

Tyr
1160

Ser

Glu

Cys

Cys

835

Ser

Arg

Ala

Ser

Leu

915

Val

Ser

Ala

His

Lys
995

Val

Asp

Asn

820

Arg

Arg

Tyr

Leu

Leu

900

Gln

Trp

Ser

Gly

Pro

980

Ile

Pro

Glu

805

Gln

Pro

Leu

Ser

Glu

885

Glu

Leu

Ala

Glu

Glu

965

Ser

Asp

Ile

790

Lys

Leu

Glu

Thr

Val

870

Ser

Ala

Val

Ala

Met

950

Arg

Glu

Ser

Ser

Leu

Cys

Asn

Tyr

855

Ser

Gln

Gly

Thr

Pro

935

Leu

Val

Ala

Ser

Thr Pro Leu Glu Leu

Arg

Glu

Arg

Arg

Cys

Leu

Ser

Val

Glu

Gly

Asn Asn

101

Glu Arg

Leu Glu Cys

Ala

Pro

Lys

Pro

Phe

Arg

Gly His

Glu Val

Gln His

Asn Val

Ile

Asn

103

Ala
104

Phe
106

Lys

Lys

Gln

Ile

840

Ala

Val

Ser

Asp

Pro

920

Asp

Ala

Ser

Met

Asn Arg Glu Gln Arg Leu Glu Asp Lys

1000

Cys

Lys

825

Gly

Arg

Phe

Pro

Ser

905

Met

Arg

Ser

Arg

Asn
985

Ala Ala Cys
795

Cys Thr Arg

810

Thr His Trp

Tyr Pro Phe

Leu Ala Gln

860

Gln Pro Pro
875

Gly Cys Thr

890

Glu Arg Asp

Ala Glu Gly

Gly Pro Val

940

Gly Pro Ile
955

Pro Glu Ala

970

Ala His Thr

Gly Asp Asp

5

Le
[0}

Gl
5

Thr

0

Leu Al

107

Arg
109

5

Gl
0

Leu Il

110

Trp Arg

112

Leu Asp

113

Gln Leu Pro Ser

Gly Met

115

5

As
(o}

Le
5

Tyr

o]

Ile Gly G1

116

5

u Gln Glu

u Asp Pro

Leu Asp

a Pro Glu

u Ala Ser

e Val Gln

p Lys Ile

u Ser Lys

Asp Leu

y His Tyr

Gln Arg Lys

Cys Tyr Arg

815

Pro Asp His
830

Leu Val

845

Ser

Gln
800
val

Lys

Val

Leu Leu Glu Gly

Phe Gln Pro

Gly
880

Thr Leu Leu Ser

895

Pro Ile Gln Pro
910

Asp Thr

925

Gly Leu

Pro Ser Thr

Glu Val

Ala Val

Ser

Gly Ser

Pro
975

Pro Gln Phe
990

1005

Cys Ser Leu
1020

Phe Val Leu
1035

Gly Ser Ala
1050

Gln Cys Leu
1065

Glu Ala Trp
1080

Lys Gln Leu
1095

Leu Lys Arg
1110

Asn Asp Leu
1125

Phe Cys Ile
1140

Tyr Ala Val
1155

Thr Ala Cys
1170

Ala

Val

Gly

Asn

Tyr

Leu

Phe

Val

Gly

Ile

Ala

960

Gly

Phe

Leu

Ala

Glu

Leu

Cys

Leu

Ser

Glu

Gln

Asn

Arg
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Leu Pro Asn Asp Arg Ser Ser Gln Arg Ser Asp Val Gly Trp Arg
1175 1180 1185

Leu Phe Asp Asp Ser Thr Val Thr Thr Val Asp Glu Ser Gln Val
1190 1195 1200

Val Thr Arg Tyr Ala Tyr Val Leu Phe Tyr Arg Arg Arg Asn Ser
1205 1210 1215

Pro Val Glu Arg Pro Pro Arg Ala Gly His Ser Glu His His Pro
1220 1225 1230

Asp Leu Gly Pro Ala Ala Glu Ala Ala Ala Ser Gln Ala Ser Arg
1235 1240 1245

Ile Trp Gln Glu Leu Glu Ala Glu Glu Glu Pro Val Pro Glu Gly
1250 1255 1260

Ser Gly Pro Leu Gly Pro Trp Gly Pro Gln Asp Trp Val Gly Pro
1265 1270 1275

Leu Pro Arg Gly Pro Thr Thr Pro Asp Glu Gly Cys Leu Arg Tyr
1280 1285 1290

Phe Val Leu Gly Thr Val Ala Ala Leu Val Ala Leu Val Leu Asn
1295 1300 1305

Val Phe Tyr Pro Leu Val Ser Gln Ser Arg Trp Arg

1310 1315 1320

<210> SEQ ID NO 88

<211> LENGTH: 325

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 88

Met Ser Ala Gln Ala Gln Met Arg Ala Leu Leu Asp Gln Leu Met Gly
1 5 10 15

Thr Ala Arg Asp Gly Asp Glu Thr Arg Gln Arg Val Lys Phe Thr Asp
20 25 30

Asp Arg Val Cys Lys Ser His Leu Leu Asp Cys Cys Pro His Asp Ile
35 40 45

Leu Ala Gly Thr Arg Met Asp Leu Gly Glu Cys Thr Lys Ile His Asp
50 55 60

Leu Ala Leu Arg Ala Asp Tyr Glu Ile Ala Ser Lys Glu Arg Asp Leu
Phe Phe Glu Leu Asp Ala Met Asp His Leu Glu Ser Phe Ile Ala Glu
85 90 95

Cys Asp Arg Arg Thr Glu Leu Ala Lys Lys Arg Leu Ala Glu Thr Gln
100 105 110

Glu Glu Ile Ser Ala Glu Val Ser Ala Lys Ala Glu Lys Val His Glu
115 120 125

Leu Asn Glu Glu Ile Gly Lys Leu Leu Ala Lys Ala Glu Gln Leu Gly
130 135 140

Ala Glu Gly Asn Val Asp Glu Ser Gln Lys Ile Leu Met Glu Val Glu
145 150 155 160

Lys Val Arg Ala Lys Lys Lys Glu Ala Glu Glu Glu Tyr Arg Asn Ser
165 170 175

Met Pro Ala Ser Ser Phe Gln Gln Gln Lys Leu Arg Val Cys Glu Val
180 185 190

Cys Ser Ala Tyr Leu Gly Leu His Asp Asn Asp Arg Arg Leu Ala Asp
195 200 205
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His Phe Gly Gly Lys Leu His Leu Gly Phe Ile Gln Ile Arg Glu Lys
210 215 220

Leu Asp Gln Leu Arg Lys Thr Val Ala Glu Lys Gln Glu Lys Arg Asn
225 230 235 240

Gln Asp Arg Leu Arg Arg Arg Glu Glu Arg Glu Arg Glu Glu Arg Leu
245 250 255

Ser Arg Arg Ser Gly Ser Arg Thr Arg Asp Arg Arg Arg Ser Arg Ser
260 265 270

Arg Asp Arg Arg Arg Arg Arg Ser Arg Ser Thr Ser Arg Glu Arg Arg
275 280 285

Lys Leu Ser Arg Ser Arg Ser Arg Asp Arg His Arg Arg His Arg Ser
290 295 300

Arg Ser Arg Ser His Ser Arg Gly His Arg Arg Ala Ser Arg Asp Arg
305 310 315 320

Ser Ala Lys Tyr Lys
325

<210> SEQ ID NO 89

<211> LENGTH: 181

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 89

Met Gly Gly Phe Phe Ser Ser Ile Phe Ser Ser Leu Phe Gly Thr Arg
1 5 10 15

Glu Met Arg Ile Leu Ile Leu Gly Leu Asp Gly Ala Gly Lys Thr Thr
20 25 30

Ile Leu Tyr Arg Leu Gln Val Gly Glu Val Val Thr Thr Ile Pro Thr
35 40 45

Ile Gly Phe Asn Val Glu Thr Val Thr Tyr Lys Asn Leu Lys Phe Gln
Val Trp Asp Leu Gly Gly Gln Thr Ser Ile Arg Pro Tyr Trp Arg Cys
65 70 75 80

Tyr Tyr Ser Asn Thr Asp Ala Val Ile Tyr Val Val Asp Ser Cys Asp
85 90 95

Arg Asp Arg Ile Gly Ile Ser Lys Ser Glu Leu Val Ala Met Leu Glu
100 105 110

Glu Glu Glu Leu Arg Lys Ala Ile Leu Val Val Phe Ala Asn Lys Gln
115 120 125

Asp Met Glu Gln Ala Met Thr Ser Ser Glu Met Ala Asn Ser Leu Gly
130 135 140

Leu Pro Ala Leu Lys Asp Arg Lys Trp Gln Ile Phe Lys Thr Ser Ala
145 150 155 160

Thr Lys Gly Thr Gly Leu Asp Glu Ala Met Glu Trp Leu Val Glu Thr
165 170 175

Leu Lys Ser Arg Gln
180

<210> SEQ ID NO 90

<211> LENGTH: 217

<212> TYPE: PRT

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 90



US 2010/0172910 Al Jul. 8,2010
148

-continued

Met Ser Ser Lys Val Ser Arg Asp Thr Leu Tyr Glu Ala Val Arg Glu
1 5 10 15

Val Leu His Gly Asn Gln Arg Lys Arg Arg Lys Phe Leu Glu Thr Val

Glu Leu Gln Ile Ser Leu Lys Asn Tyr Asp Pro Gln Lys Asp Lys Arg
35 40 45

Phe Ser Gly Thr Val Arg Leu Lys Ser Thr Pro Arg Pro Lys Phe Ser
50 55 60

Val Cys Val Leu Gly Asp Gln Gln His Cys Asp Glu Ala Lys Ala Val
65 70 75 80

Asp Ile Pro His Met Asp Ile Glu Ala Leu Lys Lys Leu Asn Lys Asn
85 90 95

Lys Lys Leu Val Lys Lys Leu Ala Lys Lys Tyr Asp Ala Phe Leu Ala
100 105 110

Ser Glu Ser Leu Ile Lys Gln Ile Pro Arg Ile Leu Gly Pro Gly Leu
115 120 125

Asn Lys Ala Gly Lys Phe Pro Ser Leu Leu Thr His Asn Glu Asn Met
130 135 140

Val Ala Lys Val Asp Glu Val Lys Ser Thr Ile Lys Phe Gln Met Lys
145 150 155 160

Lys Val Leu Cys Leu Ala Val Ala Val Gly His Val Lys Met Thr Asp
165 170 175

Asp Glu Leu Val Tyr Asn Ile His Leu Ala Val Asn Phe Leu Val Ser
180 185 190

Leu Leu Lys Lys Asn Trp Gln Asn Val Arg Ala Leu Tyr Ile Lys Ser
195 200 205

Thr Met Gly Lys Pro Gln Arg Leu Tyr
210 215

<210> SEQ ID NO 91

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 91

tggcgcagaa aggaaaagga aaat 24

<210> SEQ ID NO 92

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 92

agaggtagct ggcaggatgt tag 23

<210> SEQ ID NO 93

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic oligonucleotide

<400> SEQUENCE: 93
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cttggtgega tcagecttat

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 94
LENGTH: 22
TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

SEQUENCE: 94

ttgatgcatg aaaacagaac tc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 95
LENGTH: 24
TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

SEQUENCE: 95

agaattggca gaggctcegte atca

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 96
LENGTH: 24
TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic oligonucleotide

SEQUENCE: 96

ttccaatttt gecttetcta actg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 97

LENGTH: 884

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (727)..(727)
OTHER INFORMATION: n is a,
FEATURE:

NAME/KEY: misc_feature
LOCATION: (729)..(729)
OTHER INFORMATION: n is a,
FEATURE:

NAME/KEY: misc_feature
LOCATION: (868)..(868)
OTHER INFORMATION: n is a,

SEQUENCE: 97

cacgaggcaa
tagcctecga
aacttegett
gaatggceteg
aagaggaaac
aaatagagta
gagatgtgcce
agatctttga

agatctattg

gggtgtcacc
tgaggaaatt
caaggaggac
tcgactgeta
agctaatcag
caggctagaa
tgtggaaaat

gggaatgcca

gtttaaagat

cccgecaggat
caaggcacaa
ctcctgaaca
ggtgetgaca
gaatacaaag
aggtctectyg
ggaatggcac
gtaactttca

gggaagcaga

ttccaaagaa
aggatgctgt
atggccagee
gtgcaactgt
tctecagety
tggatgaatc
cattctttga
catgtagagt

tctcteccaaa

ggccagtaga
tattcaagac
gaggttaaca
ctttaatatt
tgaacagaga
aggtgatgaa
gatgaagctg
ggctggaaat

gagtgatcac

actgctagaa

ctggaacgaa

tacgaagaaa

caggagccag

ctcatcagtyg

gttcagtatg

aaacattaca

ccaaagccaa

tacaccattce

20

22

24

24

60

120

180

240

300

360

420

480

540
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aaagagatct cgatgggacc tgctccctee ataccacage ctecacccta gatgatgatg 600
ggaattatac aattatggct gcaaacccte agggccgcat cagttgtact ggacggctaa 660
tggtacaggc tgtcaaccaa agaggtcgaa gtccccggte tcecctcagge catcctcatg 720
tcagaangnce tcgttctaga tcaagggaca gtggagacga aaatgaccca attcaggagce 780
gattcttcag acctcactte ttgcaggcte ctggagatct gactggtcaa gaaggaaact 840
ctgcagatgg actgcaaagt cagtgggnta ccaccccaga tcta 884
<210> SEQ ID NO 98
<211> LENGTH: 886
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (695)..(695)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (731)..(731)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (740)..(740)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (798)..(798)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (807)..(807)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (809)..(809)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (844)..(844)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (852)..(852)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (857)..(857)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (876) .. (876)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (878)..(878)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<400> SEQUENCE: 98
cgaggggaaa ttacaaatag tgaccaaacc aaagcagatt tggactcgtce tctagatata 60
aaaaaaaatc ctgttccatg tcagaaatat agtttacgga attcaagtaa tgttatgtta 120
gatgataaac aatgtaaaat aaaacaaata caactgttaa ctaaaaaaag tgagtgcagce 180
atattacttt ctaaacaaac ttcagatttt ctgcaagtet gtaatgatac tttagagaaa 240
tctgaactaa ctgttcecctg tgatatagta atcgaccacc atgtttcata tgctgcetttt 300

agtgctaatt caaaactact tctgaagaac tcagataaaa atgtccatag tatgtctatg 360
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ttggtgaaac ctaactcaag ccctggggga aaaactatgt gtaaaaatat gagtgatatg 420
caaaacagtc aatttaataa ctgtttggga tacttagaaa acactaatgt gaacatttcc 480
catcttcatc ttaacaatga gaatagtcat gcttcacaag ccaaagatgt gaaaactgct 540
gttcacatga aaacttgcac agaaacagag ttttccaata aaaagaatca gattgatgag 600
aatcaggtaa ctgaagccac aaaaaatgac ctcettecttt ttgtgagcat taatgaaaga 660
cagcatacat tgtttaaata atacagagga aaacnggaat cattaaatga cattgtttcc 720
aggaaaaatg ntcagtgaan gacagctgga ggaatcacat tcatttcaca tagagcctct 780
ggagatttag taacagancg ggaaggncna cctttgatct ttcacttcag ataaaaaact 840
gagnaaactc cngtatnatg atttttcaga cccggnentg ggcaag 886
<210> SEQ ID NO 99
<211> LENGTH: 851
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 99
cacgagggtc gagaggccgg catcactgga gtggtggcge agctgtttec tccggatatce 60
catcaaatat tgagaagaaa gaatatcagg agcaaagtgt tctaagttgce tgctcagaac 120
gtaaagatgc gaaccccaaa tcagtggttt gttcattctt catgcaagag caatgcacta 180
aaggagagaa gcaagctgtg gtgatcagtyg actttggtga aagctaagaa ggttcaaaca 240
aatttgcaaa tgatatacaa cttctaagca ttccatattg gaagaagaga tttctacaca 300
tgaaaaaaat gcctttgttt agtaaatcac acaaaaatcc agcagaaatt gtgaaaatcc 360
tgaaagacaa tttggccatt ttggaaaagc aagacaaaaa gacagacaag gcttcagaag 420
aagtgtctaa atcactgcaa gcaatgaaag aaattctgtg tggtacaaac gagaaagaac 480
ccccaacaga agcagtgget cagctagcac aagaactcta cagcagtggce ctgctagtga 540
cactgatagc tgacctgcag ctgatagact ttgagggaaa aaaagatgtg acccagatat 600
ttaacaacat cttgagaaga cagataggca ctcggagtcc tactgtggag tatattagtg 660
ctcatcctea tatcctgttt atgctcectca aaggatatga agecccacag attgecttac 720
gttgtgggga ttatgctgag agaatgtatt cgacatgaac cccttgecaa aatcatccte 780
ttttctaatc aattcagaga tttctttagg tacgtggagt tgtccacatt tgatattgct 840
tcaaatgccet t 851
<210> SEQ ID NO 100
<211> LENGTH: 639
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 100
cgaggggatg acagtgtttt cattgcagtt aaagaaattg gtcgtgatct gtacaggggce 60
ttgcctacag aggaaaggat ccagaaacta gagttcatgt tggataagct acagaatgaa 120
attgatcagg agttggaaca caataattcc cttgttagag aagaaaaaga gacaactgat 180
acaaggaaaa aatcacttct ttctgctgece ttagctaaat caggtgaaag gctacaaget 240
ctaacacttc ttatgattca ctacagagca ggcattgaag atatagaaac tttagaaagt 300

ctgtctttag accagcactc caaaaaaata agcaagtaca cagatgatac agaagaagac 360
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cttgataatg aaataagcca actaatagac tctcagecat tcagcagcat atcagatgac 420
ttatttggee catccgagte tgtgtagcag acaggtctat ttaaactttce aaatgaacag 480
ggtaaagttg catctaaagt accacagata caaccatgtt taaatcctcg tatgcactct 540
ggcctgette tecagttact tgettgtgta agaacaaaaa tgagaaaggt tgttttccag 600
taaaaacatg accagcttac taaaaaaaaa aaaaaaaaa 639
<210> SEQ ID NO 101
<211> LENGTH: 907
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (797)..(797)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<400> SEQUENCE: 101
cgagggtcat gtgccaaact gctcagcaag gaagaggaag caggtgttaa ggaattagca 60
aagcaggtga agagtttgcc agtggtaaat tacaacctcc tcaagtatat ttgcagattce 120
ttggatgaag tacagtccta ctcgggagtt aacaaaatga gtgtgcagaa cttggcaacyg 180
gtctttggte ctaatatecct gegecccaaa gtggaagatce ctttgactat catggaggge 240
actgtggtgg tccagcagtt gatgtcagtyg atgattagea aacatgattg cctcttteece 300
aaagatgcag aactacaaag caagccccaa gatggagtga gcaacaacaa tgaaattcag 360
aagaaagcca ccatggggca gttacagaac aaggagaaca ataacaccaa ggacagccct 420
agtaggcagt gctectggga caagtctgag tcaccccaga gaagcagcat gaacaatgga 480
tcceccacag ctetatcagg cagcaaaacc aacagcccaa agaacagtgt tcacaageta 540
gatgtgtcta gaagcccecee tctcatggte aaaaagaacce cagectttaa taagggtagt 600
gggatagtta ccaatgggtc cttcagcage agtaatgcag aaggtcttga gaaaacccaa 660
accaccccca atgggagcect acaggccaga aggagcetctt cactgaaggt atctggtacc 720
aaaatgggca cgcacagtgt acagaatgga acggtgcgca tgggcatttt gaacagcgac 780
acactecggga acccacnaat gttcgaacat gagetggetg ccaatggeta tgtgacctga 840
gggatacaag cagaagacag ctggagagta ggcacacaca gatgtcececct tgatatgtca 900
tcacagt 907
<210> SEQ ID NO 102
<211> LENGTH: 931
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (881)..(881)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<400> SEQUENCE: 102
cgagggcaca acaaggcgge gccgecgeag atcccggaca ceeggeggga getggeggag 60
ctegtgaage ggaagcagga gcetggcggaa acattggcaa atttggageg acagatctat 120
gettttgagyg gaagctacct ggaagacact cagatgtatg gcaatattat tegtggetgg 180
gatcggtatce tgaccaacca aaaaaactcc aatagcaaaa atgatcgaag gaaccggaag 240

tttaaggaag ctgagcggct cttcagtaaa tccteggtta cctcagcage tgcagtaagt 300
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gcattggcag gagttcagga ccagctcatt gaaaagaggg agccaggaag tgggacggaa 360
agtgacactt ctccagactt ccacaatcag gaaaatgagc ccagccagga ggaccctgag 420
gatctggatg gatctgtgca gggagtgaaa cctcagaagg ctgcttctte tacttcctca 480
gggagtcacc acagcagcca taaaaagcga aagaataaaa accggcacag gattgatctg 540
aagttaaaca aaaaaccacg agctgactat tagaagacac attagtgcag aagcttccag 600
gctgtagage cctgetteee ttetctgace tcacaaagat aaacatccett cacctgagtt 660
cgtggecate cacctcetget ctcccagacce cagtgectgt gactttgagt agtttgttet 720
aaatgtggtg acaaacaagt catttctgta agacattggg tcttacttta tgtcattttt 780
agtaacagaa ctgcaggaag atcaagacat gttgtaatcc cggcaagttg ctactgtgeg 840
ttctecectte ttagatgatt gtctccccaa actggetgge ncagettcete tgtgatacct 900
tcagaatgtt ctctggtttg tttatgctga a 931
<210> SEQ ID NO 103
<211> LENGTH: 737
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (636)..(636)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc _feature
<222> LOCATION: (646) .. (646)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (689)..(689)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<400> SEQUENCE: 103
ggaagaacag catgctaaca catctgccaa ttatgatgtg gagctacttce atcacaaaga 60
tgcacatgta gatttcctga aaagtggtga ttcgcatcta ggtggcggca gtcgagaagg 120
ctcgtttaaa gaaacaataa cattaaagtg gtgtacacca aggacaaata acattgaatt 180
acactattgt actggagctt atcggattte acctgtagat gtaaatagta gaccttecte 240
ctgccttact aattttcttce taaatggtecg ttctgtttta ttggaacaac cacgaaagtce 300
aggttctaaa gtcattagtc atatgcttag tagccatgga ggagagattt ttttgcacgt 360
ccttageagt tctcgatcca ttctagaaga tccacctteca attagtgaag gatgtggagyg 420
aagagttaca gactaccggg attacagatt ttggtgaatt tatgagggaa aacagattaa 480
ctecettttet agaccccaga tataaaatcg atggaagtet tgaggtccct ttgggaacga 540
gcaaaagatc agttagaaaa acatacccgt tactggccta tgatcattte acaaaccacc 600
atttttaaca tgcaagcggt agttccatta gccagngtta ttgtgnaaaa aatctctgac 660
agaagagaat gtgttaaact gtcaaaaanc atatacaact tagttgatat ggaaagaaaa 720
atgatcctet acctatt 737

<210> SEQ ID NO 104

<211> LENGTH: 770

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: misc_feature
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<222> LOCATION: (141)..(141)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (640)..(641)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 104

cgaggactac ttgtacctac aagacctgcet actegecaag ggetgattgg gagaataatg
gaatctgaaa atatggattc tgaaaatatg aagacagaaa atatggaatc tcaaaatgta
gactttgaga gtgtttcttc ngttacaget ctggaagece tctctaaget acttaatccet
gaagaagagg atgattctga ctatggacag acaaatggtt tatctactat tggagccatg
ggtectggga atattggacce accccaaata gaagagctca aagtcatccece tgaaaccage
gaggaaaata atgaggacat ctggaattca gaagagattc cagaaggagc agaatatgat
gatatgtggg atgttagaga aatcccagag tatgagatta tattcagaca gcaggtggga
actgaagata tatttttagg gttgtcaaaa aaggactcct caacaggttg ttgcagtgaa
ctagtggcta aaattaaatt gccaaataca aacccttctg atattcaaat tgatatccag
ggaaacaatc cttgaccttc gtactcctca gaagaagcetg ttgataacte ttectgaget
ggtggaatgt accagtgcca aagcattcta tatcccagan nactgaaact cttgaaatca
ctatgactat gaaaagagag ttagatattg ctaatttctt ctgaaactgce atgaaaaaga

taaaaagtag taaaatggca ttggtaacaa ttaaaaaact ttgaaaaaag

<210> SEQ ID NO 105

<211> LENGTH: 920

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (687)..(687)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (750)..(750)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (807)..(807)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (810)..(810)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (826)..(827)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (849)..(849)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (870)..(870)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (874)..(874)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (882)..(882)

<223> OTHER INFORMATION: n is a, ¢, g, or t

60

120

180

240

300

360

420

480

540

600

660

720

770
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<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (889)..(889)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (909)..(909)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 105

gaggctttac gegegtgece ttcacccact ggttettete cttegtggaa gaccegetga
tcgacttega ggtgegetee cagtttgaag ggcggeccat gecccagete acctcecatca
tcgtcaacca getcaagaag atcatcaage gcaagcacac cctaccgaat tacaagatca
ggtttaagee gtttttteca taccagacct tgcaaggatt tgaagaagat gaagagcata
tccatataca acaatgggca cttactgaag gccgtcttaa agttacgttg ttagaatgta
gcaggttact catttttgga tcctatgaca gagaggcaaa tgttcattge acacttgagt
taagcagtag tgtttgggaa gaaaaacaga ggagttctat taagacggtt gaattaataa
aaggaaattt acaaagtgtt ggacttacac ttcgtcttgt ccagtcaact gatgggtatg
ctgggcacgt catcattgaa actgtggctce caaactcgcece tgetgcaatt gcagatctte
agecggggaga tegacttate gecattggga ggtgtgaaaa tcacatcaac actgcaagtg
ttgaagctta tcaagcagge tggtgaccga gtectggtgt actatgaaag gectgttgge
cagagtaatc aaggtgcagt gctgcangat aactttggece agttggaaga aaactttttyg
tcaagctcat gecaateggg ttatgaagan gaaactgecg ggttgacagt aaatactgaa
aagtaaagag ctgggattct gaatttngan aacttggcaa gtgganntcc agagcccaaa
atgagttcna agatgaggca caatcattan gtentagtce cnaacgggnt ccaacaacac

ttttctatna aaccccttgyg

<210> SEQ ID NO 106

<211> LENGTH: 938

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (678)..(678)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (728)..(728)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (860)..(860)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (865)..(865)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (867)..(867)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (874)..(874)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (876)..(876)

<223> OTHER INFORMATION: n is a, ¢, g, or t

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

920
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<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (882)..(882)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (908)..(908)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 106

ctgcagaggc gectcatgga aaccaacctg tctaagetece gaageggtece cegtgtecct
tgggccteta agacgaacaa actcaatcag gctaagtctg aggggctaaa gaagtctgag
gaggatgaca tgattttggt ttcttgecag tgtgctggaa aggatgtgaa agecttggtt
gacacaggcet gectatataa tctcatctet ttggectgtg tggacagatt gggactcaag
gagcatgtca aatcccacaa gcatgaagga gaaaagcettt ctctaccceg gcatctcaaa
gtagtgggee agattgagca cctagtgatc acactggget ccctecgect ggactgecca
gcagetgtgg ttgatgacaa tgagaaaaac ttgtcccttg gtctacagac tctcecgatct
ctgaagtgca tcataaactt ggataagcac cggctgatca tggggaagac agacaaggaa
gaaatccett ttgtggagac agtctcectttg aatgaagaca acacttcaga agcataacta
cagcctgeag catgtetgeca cgtgtgeatg catacacace gggttgacag attgagaaaa
ctgggtttga accaaatgce gtagtgactt gctgtggace aagtccttec atctaataga
agctccaggg getcecttnee attcagacct ctctagacta tagtctatge ttagagatcet
tgtctggnta tggccattgt tttttactac tttgatcact taacttatag accttttttyg
acactgccag tctcactggg ggctatttet ctgetectte cagaatttge ttttattagt
caagtatagg gctgccaggn tctgngncece atananatat gngettettt cctaagetaa

tggataanaa caggacctga cttttaaaaa aaaaaaaa

<210> SEQ ID NO 107

<211> LENGTH: 949

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (705)..(705)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (765)..(765)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (818)..(818)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (831)..(831)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (844)..(844)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (865)..(865)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (875)..(875)

<223> OTHER INFORMATION: n is a, ¢, g, or t

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

938
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<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (893)..(893)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (906)..(906)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (908)..(908)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc _feature

<222> LOCATION: (910)..(910)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (918)..(918)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 107

cacgagggtg gtgtctgtca gacacacaca ggccgccagt gacttcacac acacctcatg
tgagaaccat gcctttttta gtgtgtecta tttcatacct gtacacactt cctegttttyg
taatgagatt tacttacacc caaacagatc ctgaaagaaa gcttcaagtt ttctcagatg
atggatatgt tttcactgta ttcaataact gacggatgta aggtgcacgt ttcctgatgt
gacgcactgt attccagetg gtgatcaagt ctgggaacag ccgtaacagg tcaaccttgt
ggagccateg cgagttagag ggtgaaagat ggcagaaaaa aaagtcttgt gtgtgagtgt
gttttttgag tttgcatcaa tcttaatgtc tcttcataat acttttataa tacattaage
ctcttgteta catatttgga gagaatatga ctttactage agagaaatac aatatatctt
gtctactgga ctgtaaaata tatgtatgaa ataaaattag ttccatttgg tcttctagta
tattaaagtg ctatctgacg ttgttatcct gtttttgcaa aaaaaaaaaa aaaaaagtta
actacagacc attgtttcta ataagcagag agatctattt tagtagtaaa ctgaaggttt
agttgtgage ttcagatttt gtgaactcca gatgttgtge ggggnttttt tttttttttt
aagaccacca ctaaaaaatg ccaggaatat gtacctggga actgnagggg agctttcagt
attggaaaaa gattgttcta tacggacctt tttgctgntt atccgggatg naaaaagcect
tccnaaacct atgggaaaaa aaagngagca ctgantctee cctgttectt cgnggaccct
tttggnangn aaactggnct gtttttaaaa tgggactaaa aaaaaaaaa

<210> SEQ ID NO 108

<211> LENGTH: 784

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 108

agaaggcttt ggcttctgat agtcatggac tcactaggct gctgaggaag atcaataata
cctactggaa tcagtcatga gaagtcaagce atggaaattg tgaattgtgt gtgtggecag
accagtacct ccaagtgttc agaagatgtg tgaccagaca aaacacagta aatgctgccc
agcaaaaggc aatcaatgct gcccaccaca gcagaaccag tgctgccagt caaaaggcaa
tcaatgctge ccaccaaaac agaaccagtg ctgccagcca aaaggcagtce aatgctgecc

accaaaacac aatcactgct gccagccaaa accceccatge tgeattcagg ccaggtgetg

tggtttggag accaagcectyg aagtctcacce ccttaacatg gagtctgage ccaactcace

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

949

60

120

180

240

300

360

420
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gcaaactcag gacaagggct gtcaaaccca gcagcagccce catagcccac aaaatgagtce 480
caggccaagce aaatgagagc agaagaagtc aaacaaagaa gaagtccctg gggccatgec 540
tttcactttg tagggtgggg gattactgag agtcaggcta gacctgtgtt tagagaagca 600
gttttcacag tgactaccat ttccacccaa tgagaggctc ctatttccca tcatagectce 660
ctaccctagg gaggcectceca tcetggaaatg ggaggatgaa gaggctagaa tcatctttece 720
tagtgatcct gacatttaga cagcacagaa ataaagagca ataaaaagaa aaaaaaaaaa 780
aaaa 784

<210> SEQ ID NO 109

<211> LENGTH: 294

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (242)..(243)

<223> OTHER INFORMATION: Xaa can be any naturally occurring amino acid
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (289)..(289)

<223> OTHER INFORMATION: Xaa can be any naturally occurring amino acid

<400> SEQUENCE: 109

Arg Gly Lys Gly Val Thr Pro Ala Gly Phe Pro Lys Lys Ala Ser Arg
1 5 10 15

Thr Ala Arg Ile Ala Ser Asp Glu Glu Ile Gln Gly Thr Lys Asp Ala
20 25 30

Val Ile Gln Asp Leu Glu Arg Lys Leu Arg Phe Lys Glu Asp Leu Leu
35 40 45

Asn Asn Gly Gln Pro Arg Leu Thr Tyr Glu Glu Arg Met Ala Arg Arg
50 55 60

Leu Leu Gly Ala Asp Ser Ala Thr Val Phe Asn Ile Gln Glu Pro Glu
65 70 75 80

Glu Glu Thr Ala Asn Gln Glu Tyr Lys Val Ser Ser Cys Glu Gln Arg
85 90 95

Leu Ile Ser Glu Ile Glu Tyr Arg Leu Glu Arg Ser Pro Val Asp Glu
100 105 110

Ser Gly Asp Glu Val Gln Tyr Gly Asp Val Pro Val Glu Asn Gly Met
115 120 125

Ala Pro Phe Phe Glu Met Lys Leu Lys His Tyr Lys Ile Phe Glu Gly
130 135 140

Met Pro Val Thr Phe Thr Cys Arg Val Ala Gly Asn Pro Lys Pro Lys
145 150 155 160

Ile Tyr Trp Phe Lys Asp Gly Lys Gln Ile Ser Pro Lys Ser Asp His
165 170 175

Tyr Thr Ile Gln Arg Asp Leu Asp Gly Thr Cys Ser Leu His Thr Thr
180 185 190

Ala Ser Thr Leu Asp Asp Asp Gly Asn Tyr Thr Ile Met Ala Ala Asn
195 200 205

Pro Gln Gly Arg Ile Ser Cys Thr Gly Arg Leu Met Val Gln Ala Val
210 215 220

Asn Gln Arg Gly Arg Ser Pro Arg Ser Pro Ser Gly His Pro His Val
225 230 235 240
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Arg Xaa Xaa Arg Ser Arg Ser Arg Asp Ser Gly Asp Glu Asn Asp Pro
245 250 255

Ile Gln Glu Arg Phe Phe Arg Pro His Phe Leu Gln Ala Pro Gly Asp
260 265 270

Leu Thr Gly Gln Glu Gly Asn Ser Ala Asp Gly Leu Gln Ser Gln Trp
275 280 285

Xaa Thr Thr Pro Asp Leu

290

<210> SEQ ID NO 110

<211> LENGTH: 226

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 110

Arg Gly Glu Ile Thr Asn Ser Asp Gln Thr Lys Ala Asp Leu Asp Ser
1 5 10 15

Ser Leu Asp Ile Lys Lys Asn Pro Val Pro Cys Gln Lys Tyr Ser Leu
Arg Asn Ser Ser Asn Val Met Leu Asp Asp Lys Gln Cys Lys Ile Lys
35 40 45

Gln Ile Gln Leu Leu Thr Lys Lys Ser Glu Cys Ser Ile Leu Leu Ser
50 55 60

Lys Gln Thr Ser Asp Phe Leu Gln Val Cys Asn Asp Thr Leu Glu Lys
65 70 75 80

Ser Glu Leu Thr Val Pro Cys Asp Ile Val Ile Asp His His Val Ser
Tyr Ala Ala Phe Ser Ala Asn Ser Lys Leu Leu Leu Lys Asn Ser Asp
100 105 110

Lys Asn Val His Ser Met Ser Met Leu Val Lys Pro Asn Ser Ser Pro
115 120 125

Gly Gly Lys Thr Met Cys Lys Asn Met Ser Asp Met Gln Asn Ser Gln
130 135 140

Phe Asn Asn Cys Leu Gly Tyr Leu Glu Asn Thr Asn Val Asn Ile Ser
145 150 155 160

His Leu His Leu Asn Asn Glu Asn Ser His Ala Ser Gln Ala Lys Asp
165 170 175

Val Lys Thr Ala Val His Met Lys Thr Cys Thr Glu Thr Glu Phe Ser
180 185 190

Asn Lys Lys Asn Gln Ile Asp Glu Asn Gln Val Thr Glu Ala Thr Lys
195 200 205

Asn Asp Leu Phe Leu Phe Val Ser Ile Asn Glu Arg Gln His Thr Leu
210 215 220

Phe Lys
225

<210> SEQ ID NO 111

<211> LENGTH: 74

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 111

Arg Gly Ser Arg Gly Arg His His Trp Ser Gly Gly Ala Ala Val Ser
1 5 10 15
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Ser Gly Tyr Pro Ser Asn Ile Glu Lys Lys Glu Tyr Gln Glu Gln Ser
20 25 30

Val Leu Ser Cys Cys Ser Glu Arg Lys Asp Ala Asn Pro Lys Ser Val
35 40 45

Val Cys Ser Phe Phe Met Gln Glu Gln Cys Thr Lys Gly Glu Lys Gln
50 55 60

Ala Val Val Ile Ser Asp Phe Gly Glu Ser
65 70

<210> SEQ ID NO 112

<211> LENGTH: 148

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 112

Arg Gly Asp Asp Ser Val Phe Ile Ala Val Lys Glu Ile Gly Arg Asp
1 5 10 15

Leu Tyr Arg Gly Leu Pro Thr Glu Glu Arg Ile Gln Lys Leu Glu Phe
20 25 30

Met Leu Asp Lys Leu Gln Asn Glu Ile Asp Gln Glu Leu Glu His Asn
35 40 45

Asn Ser Leu Val Arg Glu Glu Lys Glu Thr Thr Asp Thr Arg Lys Lys
50 55 60

Ser Leu Leu Ser Ala Ala Leu Ala Lys Ser Gly Glu Arg Leu Gln Ala
65 70 75 80

Leu Thr Leu Leu Met Ile His Tyr Arg Ala Gly Ile Glu Asp Ile Glu
85 90 95

Thr Leu Glu Ser Leu Ser Leu Asp Gln His Ser Lys Lys Ile Ser Lys
100 105 110

Tyr Thr Asp Asp Thr Glu Glu Asp Leu Asp Asn Glu Ile Ser Gln Leu
115 120 125

Ile Asp Ser Gln Pro Phe Ser Ser Ile Ser Asp Asp Leu Phe Gly Pro
130 135 140

Ser Glu Ser Val
145

<210> SEQ ID NO 113

<211> LENGTH: 279

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (266)..(266)

<223> OTHER INFORMATION: Xaa can be any naturally occurring amino acid

<400> SEQUENCE: 113

Arg Gly Ser Cys Ala Lys Leu Leu Ser Lys Glu Glu Glu Ala Gly Val
1 5 10 15

Lys Glu Leu Ala Lys Gln Val Lys Ser Leu Pro Val Val Asn Tyr Asn
20 25 30

Leu Leu Lys Tyr Ile Cys Arg Phe Leu Asp Glu Val Gln Ser Tyr Ser
35 40 45

Gly Val Asn Lys Met Ser Val Gln Asn Leu Ala Thr Val Phe Gly Pro
50 55 60

Asn Ile Leu Arg Pro Lys Val Glu Asp Pro Leu Thr Ile Met Glu Gly
65 70 75 80
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Thr Val Val Val Gln Gln Leu Met Ser Val Met Ile Ser Lys His Asp
85 90 95

Cys Leu Phe Pro Lys Asp Ala Glu Leu Gln Ser Lys Pro Gln Asp Gly
100 105 110

Val Ser Asn Asn Asn Glu Ile Gln Lys Lys Ala Thr Met Gly Gln Leu
115 120 125

Gln Asn Lys Glu Asn Asn Asn Thr Lys Asp Ser Pro Ser Arg Gln Cys
130 135 140

Ser Trp Asp Lys Ser Glu Ser Pro Gln Arg Ser Ser Met Asn Asn Gly
145 150 155 160

Ser Pro Thr Ala Leu Ser Gly Ser Lys Thr Asn Ser Pro Lys Asn Ser
165 170 175

Val His Lys Leu Asp Val Ser Arg Ser Pro Pro Leu Met Val Lys Lys
180 185 190

Asn Pro Ala Phe Asn Lys Gly Ser Gly Ile Val Thr Asn Gly Ser Phe
195 200 205

Ser Ser Ser Asn Ala Glu Gly Leu Glu Lys Thr Gln Thr Thr Pro Asn
210 215 220

Gly Ser Leu Gln Ala Arg Arg Ser Ser Ser Leu Lys Val Ser Gly Thr
225 230 235 240

Lys Met Gly Thr His Ser Val Gln Asn Gly Thr Val Arg Met Gly Ile
245 250 255

Leu Asn Ser Asp Thr Leu Gly Asn Pro Xaa Met Phe Glu His Glu Leu
260 265 270

Ala Ala Asn Gly Tyr Val Thr
275

<210> SEQ ID NO 114

<211> LENGTH: 190

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 114

Arg Gly His Asn Lys Ala Ala Pro Pro Gln Ile Pro Asp Thr Arg Arg
1 5 10 15

Glu Leu Ala Glu Leu Val Lys Arg Lys Gln Glu Leu Ala Glu Thr Leu
20 25 30

Ala Asn Leu Glu Arg Gln Ile Tyr Ala Phe Glu Gly Ser Tyr Leu Glu
35 40 45

Asp Thr Gln Met Tyr Gly Asn Ile Ile Arg Gly Trp Asp Arg Tyr Leu
50 55 60

Thr Asn Gln Lys Asn Ser Asn Ser Lys Asn Asp Arg Arg Asn Arg Lys
65 70 75 80

Phe Lys Glu Ala Glu Arg Leu Phe Ser Lys Ser Ser Val Thr Ser Ala
85 90 95

Ala Ala Val Ser Ala Leu Ala Gly Val Gln Asp Gln Leu Ile Glu Lys
100 105 110

Arg Glu Pro Gly Ser Gly Thr Glu Ser Asp Thr Ser Pro Asp Phe His
115 120 125

Asn Gln Glu Asn Glu Pro Ser Gln Glu Asp Pro Glu Asp Leu Asp Gly
130 135 140

Ser Val Gln Gly Val Lys Pro Gln Lys Ala Ala Ser Ser Thr Ser Ser
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145 150 155 160

Gly Ser His His Ser Ser His Lys Lys Arg Lys Asn Lys Asn Arg His
165 170 175

Arg Ile Asp Leu Lys Leu Asn Lys Lys Pro Arg Ala Asp Tyr
180 185 190

<210> SEQ ID NO 115

<211> LENGTH: 151

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 115

Glu Glu Gln His Ala Asn Thr Ser Ala Asn Tyr Asp Val Glu Leu Leu
1 5 10 15

His His Lys Asp Ala His Val Asp Phe Leu Lys Ser Gly Asp Ser His
20 25 30

Leu Gly Gly Gly Ser Arg Glu Gly Ser Phe Lys Glu Thr Ile Thr Leu
35 40 45

Lys Trp Cys Thr Pro Arg Thr Asn Asn Ile Glu Leu His Tyr Cys Thr
50 55 60

Gly Ala Tyr Arg Ile Ser Pro Val Asp Val Asn Ser Arg Pro Ser Ser
65 70 75 80

Cys Leu Thr Asn Phe Leu Leu Asn Gly Arg Ser Val Leu Leu Glu Gln
85 90 95

Pro Arg Lys Ser Gly Ser Lys Val Ile Ser His Met Leu Ser Ser His
100 105 110

Gly Gly Glu Ile Phe Leu His Val Leu Ser Ser Ser Arg Ser Ile Leu
115 120 125

Glu Asp Pro Pro Ser Ile Ser Glu Gly Cys Gly Gly Arg Val Thr Asp
130 135 140

Tyr Arg Asp Tyr Arg Phe Trp
145 150

<210> SEQ ID NO 116

<211> LENGTH: 184

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 116

Arg Gly Leu Leu Val Pro Thr Arg Pro Ala Thr Arg Gln Gly Leu Ile
1 5 10 15

Gly Arg Ile Met Glu Ser Glu Asn Met Asp Ser Glu Asn Met Lys Thr
20 25 30

Glu Asn Met Glu Ser Gln Asn Val Asp Phe Glu Ser Val Ser Ser Val
35 40 45

Thr Ala Leu Glu Ala Leu Ser Lys Leu Leu Asn Pro Glu Glu Glu Asp
50 55 60

Asp Ser Asp Tyr Gly Gln Thr Asn Gly Leu Ser Thr Ile Gly Ala Met
65 70 75 80

Gly Pro Gly Asn Ile Gly Pro Pro Gln Ile Glu Glu Leu Lys Val Ile
Pro Glu Thr Ser Glu Glu Asn Asn Glu Asp Ile Trp Asn Ser Glu Glu
100 105 110

Ile Pro Glu Gly Ala Glu Tyr Asp Asp Met Trp Asp Val Arg Glu Ile
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115 120 125

Pro Glu Tyr Glu Ile Ile Phe Arg Gln Gln Val Gly Thr Glu Asp Ile
130 135 140

Phe Leu Gly Leu Ser Lys Lys Asp Ser Ser Thr Gly Cys Cys Ser Glu
145 150 155 160

Leu Val Ala Lys Ile Lys Leu Pro Asn Thr Asn Pro Ser Asp Ile Gln
165 170 175

Ile Asp Ile Gln Gly Asn Asn Pro
180

<210> SEQ ID NO 117

<211> LENGTH: 207

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 117

Gly Phe Thr Arg Val Pro Phe Thr His Trp Phe Phe Ser Phe Val Glu
1 5 10 15

Asp Pro Leu Ile Asp Phe Glu Val Arg Ser Gln Phe Glu Gly Arg Pro
20 25 30

Met Pro Gln Leu Thr Ser Ile Ile Val Asn Gln Leu Lys Lys Ile Ile
35 40 45

Lys Arg Lys His Thr Leu Pro Asn Tyr Lys Ile Arg Phe Lys Pro Phe
Phe Pro Tyr Gln Thr Leu Gln Gly Phe Glu Glu Asp Glu Glu His Ile
65 70 75 80

His Ile Gln Gln Trp Ala Leu Thr Glu Gly Arg Leu Lys Val Thr Leu
85 90 95

Leu Glu Cys Ser Arg Leu Leu Ile Phe Gly Ser Tyr Asp Arg Glu Ala
100 105 110

Asn Val His Cys Thr Leu Glu Leu Ser Ser Ser Val Trp Glu Glu Lys
115 120 125

Gln Arg Ser Ser Ile Lys Thr Val Glu Leu Ile Lys Gly Asn Leu Gln
130 135 140

Ser Val Gly Leu Thr Leu Arg Leu Val Gln Ser Thr Asp Gly Tyr Ala
145 150 155 160

Gly His Val Ile Ile Glu Thr Val Ala Pro Asn Ser Pro Ala Ala Ile
165 170 175

Ala Asp Leu Gln Arg Gly Asp Arg Leu Ile Ala Ile Gly Arg Cys Glu
180 185 190

Asn His Ile Asn Thr Ala Ser Val Glu Ala Tyr Gln Ala Gly Trp
195 200 205

<210> SEQ ID NO 118

<211> LENGTH: 178

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 118

Leu Gln Arg Arg Leu Met Glu Thr Asn Leu Ser Lys Leu Arg Ser Gly
1 5 10 15

Pro Arg Val Pro Trp Ala Ser Lys Thr Asn Lys Leu Asn Gln Ala Lys
20 25 30

Ser Glu Gly Leu Lys Lys Ser Glu Glu Asp Asp Met Ile Leu Val Ser
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35 40 45

Cys Gln Cys Ala Gly Lys Asp Val Lys Ala Leu Val Asp Thr Gly Cys
50 55 60

Leu Tyr Asn Leu Ile Ser Leu Ala Cys Val Asp Arg Leu Gly Leu Lys
65 70 75 80

Glu His Val Lys Ser His Lys His Glu Gly Glu Lys Leu Ser Leu Pro
85 90 95

Arg His Leu Lys Val Val Gly Gln Ile Glu His Leu Val Ile Thr Leu
100 105 110

Gly Ser Leu Arg Leu Asp Cys Pro Ala Ala Val Val Asp Asp Asn Glu
115 120 125

Lys Asn Leu Ser Leu Gly Leu Gln Thr Leu Arg Ser Leu Lys Cys Ile
130 135 140

Ile Asn Leu Asp Lys His Arg Leu Ile Met Gly Lys Thr Asp Lys Glu
145 150 155 160

Glu Ile Pro Phe Val Glu Thr Val Ser Leu Asn Glu Asp Asn Thr Ser
165 170 175

Glu Ala

<210> SEQ ID NO 119

<211> LENGTH: 69

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 119

Arg Gly Trp Cys Leu Ser Asp Thr His Arg Pro Pro Val Thr Ser His
1 5 10 15

Thr Pro His Val Arg Thr Met Pro Phe Leu Val Cys Pro Ile Ser Tyr
Leu Tyr Thr Leu Pro Arg Phe Val Met Arg Phe Thr Tyr Thr Gln Thr
35 40 45

Asp Pro Glu Arg Lys Leu Gln Val Phe Ser Asp Asp Gly Tyr Val Phe
50 55 60

Thr Val Phe Asn Asn
65

<210> SEQ ID NO 120

<211> LENGTH: 116

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 120

Met Cys Asp Gln Thr Lys His Ser Lys Cys Cys Pro Ala Lys Gly Asn
1 5 10 15

Gln Cys Cys Pro Pro Gln Gln Asn Gln Cys Cys Gln Ser Lys Gly Asn
20 25 30

Gln Cys Cys Pro Pro Lys Gln Asn Gln Cys Cys Gln Pro Lys Gly Ser
35 40 45

Gln Cys Cys Pro Pro Lys His Asn His Cys Cys Gln Pro Lys Pro Pro
50 55 60

Cys Cys Ile Gln Ala Arg Cys Cys Gly Leu Glu Thr Lys Pro Glu Val
65 70 75 80

Ser Pro Leu Asn Met Glu Ser Glu Pro Asn Ser Pro Gln Thr Gln Asp
85 90 95
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Lys Gly Cys Gln Thr Gln Gln Gln Pro His Ser Pro Gln Asn Glu Ser
100 105 110

Arg Pro Ser Lys
115

<210> SEQ ID NO 121

<211> LENGTH: 372

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 121

atgcgggtca gcaaaccctt tgggatgctc atgctctcca tttggatcct getgttegtg 60
tgctactacc tgtcctacta cctgtgctcce gggtcctcat attttgtget tgcaaatgga 120
catatcctge ccaacagtga aaatgctcat ggccaatctc tggaagaaga ttccgcattg 180
gaagctttge tgaatttttt ctttccaaca acttgcaatc tgagggaaaa tcaggtggca 240
aagccttgta atgagctgca agatcttagt gagagtgaat gtttgagaca caaatgctgt 300
ttttcatcat cggggaccac gagcttcaaa tgttttgctc catttagaga tgtgcctaaa 360
cagatgatgc aa 372

<210> SEQ ID NO 122

<211> LENGTH: 124

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 122

Met Arg Val Ser Lys Pro Phe Gly Met Leu Met Leu Ser Ile Trp Ile
1 5 10 15

Leu Leu Phe Val Cys Tyr Tyr Leu Ser Tyr Tyr Leu Cys Ser Gly Ser
20 25 30

Ser Tyr Phe Val Leu Ala Asn Gly His Ile Leu Pro Asn Ser Glu Asn
35 40 45

Ala His Gly Gln Ser Leu Glu Glu Asp Ser Ala Leu Glu Ala Leu Leu
Asn Phe Phe Phe Pro Thr Thr Cys Asn Leu Arg Glu Asn Gln Val Ala
65 70 75 80

Lys Pro Cys Asn Glu Leu Gln Asp Leu Ser Glu Ser Glu Cys Leu Arg
85 90 95

His Lys Cys Cys Phe Ser Ser Ser Gly Thr Thr Ser Phe Lys Cys Phe
100 105 110

Ala Pro Phe Arg Asp Val Pro Lys Gln Met Met Gln
115 120

<210> SEQ ID NO 123

<211> LENGTH: 129

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 123

acttgcaatc tgagggaaaa tcaggtggca aagcecttgta atgagetgca agatcttagt 60

gagagtgaat gtttgagaca caaatgetgt ttttcatcat cggggaccac gagcettcaaa 120

tgttttgct 129
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<210> SEQ ID NO 124

<211> LENGTH: 43

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 124

Thr Cys Asn Leu Arg Glu Asn Gln Val Ala Lys Pro Cys Asn Glu Leu
1 5 10 15

Gln Asp Leu Ser Glu Ser Glu Cys Leu Arg His Lys Cys Cys Phe Ser
20 25 30

Ser Ser Gly Thr Thr Ser Phe Lys Cys Phe Ala
35 40

<210> SEQ ID NO 125

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 125

aagaaacaaa gaaggaagcg aaagaggaag

<210> SEQ ID NO 126

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 126

Lys Lys Gln Arg Arg Lys Arg Lys Arg Lys

1 5 10

<210> SEQ ID NO 127

<211> LENGTH: 75

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 127
atgcgggtca gcaaaccctt tgggatgctce atgctctcca tttggatcet gectgttegtg
tgctactacc tgtcc

<210> SEQ ID NO 128

<211> LENGTH: 25

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 128

Met Arg Val Ser Lys Pro Phe Gly Met Leu Met Leu Ser Ile Trp Ile
1 5 10 15

Leu Leu Phe Val Cys Tyr Tyr Leu Ser
20 25

<210> SEQ ID NO 129

<211> LENGTH: 69

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 129

atgtttggge ttggtgcgat cagccttate ctggtatgte tgcccattta ttgccgetet

cttttetgg

30

60

75

60

69
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<210> SEQ ID NO 130

<211> LENGTH: 23

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 130

Met Phe Gly Leu Gly Ala Ile Ser Leu Ile Leu Val Cys Leu Pro Ile
1 5 10 15

Tyr Cys Arg Ser Leu Phe Trp
20

<210> SEQ ID NO 131

<211> LENGTH: 582

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 131

atgcgggtca gcaaaccctt tgggatgcte atgctcteca tttggatcct getgttegtg 60
tgctactace tgtectacta cctgtgetce gggtecteat attttgtget tgcaaatgga 120
catatcctge ccaacagtga aaatgctcat ggccaatcte tggaagaaga ttccgcattg 180
gaagctttge tgaatttttt ctttccaaca acttgcaatce tgagggaaaa tcaggtggca 240
aagccttgta atgagetgca agatcttagt gagagtgaat gtttgagaca caaatgcetgt 300
ttttcatcat cggggaccac gagcttcaaa tgttttgete catttagaga tgtgcctaaa 360
cagatgatgc aaatgtttgg gcttggtgceg atcagectta tectggtatg tctgeccatt 420
tattgceget ctettttetg gaggagcgaa ccggecgatg atttacaaag gcaggacaac 480
agagttgtaa cgggtttgaa gaaacaaaga aggaagcgaa agaggaagtc tgaaatgtta 540
cagaaagcag caagaggacg tgaggaacat ggtgacgage tc 582

<210> SEQ ID NO 132

<211> LENGTH: 193

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 132

Met Arg Val Ser Lys Pro Phe Gly Met Leu Met Leu Ser Ile Trp Ile
1 5 10 15

Leu Leu Phe Val Cys Tyr Tyr Leu Ser Tyr Tyr Leu Cys Ser Gly Ser
20 25 30

Ser Tyr Phe Val Leu Ala Asn Gly His Ile Leu Pro Asn Ser Glu Asn
35 40 45

Ala His Gly Gln Ser Leu Glu Glu Asp Ser Ala Leu Glu Ala Leu Leu
Asn Phe Phe Phe Pro Thr Thr Cys Asn Leu Arg Glu Asn Gln Val Ala
65 70 75 80

Lys Pro Cys Asn Glu Leu Gln Asp Leu Ser Glu Ser Glu Cys Leu Arg
85 90 95

His Lys Cys Cys Phe Ser Ser Ser Gly Thr Thr Ser Phe Lys Cys Phe
100 105 110

Ala Pro Phe Arg Asp Val Pro Lys Gln Met Met Gln Met Phe Gly Leu
115 120 125

Gly Ala Ile Ser Leu Ile Leu Val Cys Leu Pro Ile Tyr Cys Arg Ser
130 135 140
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Leu Phe Trp Arg Ser Glu Pro Ala Asp Asp Leu Gln Arg Gln Asp Asn
145 150 155 160

Arg Val Val Thr Gly Leu Lys Lys Gln Arg Arg Lys Arg Lys Arg Lys
165 170 175

Ser Glu Met Leu Gln Lys Ala Ala Arg Gly Arg Glu Glu His Gly Asp
180 185 190

Glu

<210> SEQ ID NO 133
<211> LENGTH: 717
<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 133

atgccttegg atcgaaggee aagtcagaga aggaatagat ctaagagecg tgattategt 60
ggtgcacggt caaaggtaac aagagctgat acgaggaaca gagacgatac tcttgcccte 120
agtatgtatc aggggcctec gagtgccgac caggggaaca acatggcgga tgcccctegg 180
tttggcttet ggacttcagt aagccaatgt ctgcaatact tgtgggccag gaggcacttyg 240
ggcctgette tacttttatt ctggacgetg gtgatcectgt tcegtectgt gaacactgeg 300
aaattgccca ttettgetga agetgcagaa cttgaaccee ctttgggaaa tatgttggac 360
tttttettte caacagectyg catcataagg gacaaccagg tggtggtgge atgtaataac 420
cagccgtate ttagegagag tgaatgttta aaatccaagt getgttette aacatctggg 480
actataatca aatgctatge cccagtaagg gacaagccta cacaggtget acgggtgttt 540
ggcettgetyg cgatcageat tctagtectg ggatttetge ctatgtgetg ctgetccatg 600
tgctggagga ggaagaggat gaacaggatg ttgaaggttt tgaagaaaca gaaatcaaaa 660
gggaagaagc ctaaaggaag gaaggcgtca gaagagagag ctttactgte ccattga 717

<210> SEQ ID NO 134

<211> LENGTH: 238

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 134

Met Pro Ser Asp Arg Arg Pro Ser Gln Arg Arg Asn Arg Ser Lys Ser
1 5 10 15

Arg Asp Tyr Arg Gly Ala Arg Ser Lys Val Thr Arg Ala Asp Thr Arg
20 25 30

Asn Arg Asp Asp Thr Leu Ala Leu Ser Met Tyr Gln Gly Pro Pro Ser
35 40 45

Ala Asp Gln Gly Asn Asn Met Ala Asp Ala Pro Arg Phe Gly Phe Trp
50 55 60

Thr Ser Val Ser Gln Cys Leu Gln Tyr Leu Trp Ala Arg Arg His Leu
65 70 75 80

Gly Leu Leu Leu Leu Leu Phe Trp Thr Leu Val Ile Leu Phe Arg Pro
85 90 95

Val Asn Thr Ala Lys Leu Pro Ile Leu Ala Glu Ala Ala Glu Leu Glu
100 105 110

Pro Pro Leu Gly Asn Met Leu Asp Phe Phe Phe Pro Thr Ala Cys Ile
115 120 125

Ile Arg Asp Asn Gln Val Val Val Ala Cys Asn Asn Gln Pro Tyr Leu
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130 135 140

Ser Glu Ser Glu Cys Leu Lys Ser Lys Cys Cys Ser Ser Thr Ser Gly

145

150 155 160

Thr Ile Ile Lys Cys Tyr Ala Pro Val Arg Asp Lys Pro Thr Gln Val

165 170 175

Leu Arg Val Phe Gly Leu Ala Ala Ile Ser Ile Leu Val Leu Gly Phe

180 185 190

Leu Pro Met Cys Cys Cys Ser Met Cys Trp Arg Arg Lys Arg Met Asn

195 200 205

Arg Met Leu Lys Val Leu Lys Lys Gln Lys Ser Lys Gly Lys Lys Pro
210 215 220

Lys Gly Arg Lys Ala Ser Glu Glu Arg Ala Leu Leu Ser His

225

<210>
<211>
<212>
<213>
<220>
<223>

<400>

230 235

SEQ ID NO 135

LENGTH: 22

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Oligonucleotide

SEQUENCE: 135

cceggageac gtegaggtet ac 22

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 136

LENGTH: 19

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Oligonucleotide

SEQUENCE: 136

ggtgaggggc ccaggaagc 19

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 137

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Oligonucleotide

SEQUENCE: 137

cacaatgtat cctgttgaaa g 21

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 138

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Oligonucleotide

SEQUENCE: 138

gagatgatac attcttccag 20

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 139

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Oligonucleotide
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<400>

SEQUENCE: 139

ctteegecaa ctectectac ¢

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 140

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Oligonucleotide

SEQUENCE: 140

gatgccegtg tettgtectt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 141

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Oligonucleotide

SEQUENCE: 141

cactaggctg ctgaggaaga t

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 142

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Oligonucleotide

SEQUENCE: 142

gttttggtgg gcagcattga g

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 143

LENGTH: 18

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Oligonucleotide

SEQUENCE: 143

ggaccaccee aaatagaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 144

LENGTH: 17

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Oligonucleotide

SEQUENCE: 144

ccaccagete aggaaga

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 145

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Oligonucleotide

SEQUENCE: 145

tctgatggag cggtgggatg ¢

21

20

21

21

18

17

21
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<210> SEQ ID NO 146
<211> LENGTH: 22

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 146

gtgtgccteg gettetttet te

<210> SEQ ID NO 147
<211> LENGTH: 20

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Oligonucleotide

<400> SEQUENCE: 147

tggtgegate

agccttatece

<210> SEQ ID NO 148
<211> LENGTH: 18

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 148

cggttegete

ctccagaa

<210> SEQ ID NO 149
<211> LENGTH: 26

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Oligonucleotide

<400> SEQUENCE: 149

tgtctgecca tttattgeceg ctetet

<210> SEQ ID NO 150
<211> LENGTH: 795

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Oligonucleotide

<400> SEQUENCE: 150

catatgtctt
cgtgtggete
agcagccatc
tctctaaaga
ctgttegtgt
gcaaatggac
tecegeattygy
caggtggcaa

aaatgetgtt

cacataggag
acttagagcet
ctggatacga
tgcgggteag
gctactacct
atatcetgec
aagetttget
agccttgtaa

tttcatcatce

gaaagcgaag
ggcaacttat
ggccgecatg
caaacccttt
gtcctactac
caacagtgaa
gaatttttte
tgagctgecaa

ggggaccacg

gggaggaata
gagttggcgg
gctgacagge
gggatgctca
ctgtgcteceg
aatgctcatg
ttteccaacaa
gatcttagtg

agcttcaaat

Synthetic Oligonucleotide

Synthetic Oligonucleotide

ggagaagtca
caactgagtc
ctcagccagg
tgctetecat
ggtcctcata
gccaatctet
cttgcaatct
agagtgaatg

gttttgctee

ccgtgecatg
gaatcccgag
atggcgggaa
ttggatcctyg
ttttgtgett
ggaagaagat
gagggaaaat
tttgagacac

atttagagat

22

20

18

26

60

120

180

240

300

360

420

480

540
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gtgcctaaac agatgatgca aatgtttggg cttggtgcga tcagecttat cctggtatgt 600
ctgcccattt attgccgete tcecttttetgg aggagcegaac cggcecgatga tttacaaagg 660
caggacaaca gagttgtaac gggtttgaag aaacaaagaa ggaagcgaaa gaggaagtct 720
gaaatgttac agaaagcagc aagaggacgt gaggaacatg gtgacgagct cgagcaccac 780
caccaccacc actga 795

<210> SEQ ID NO 151

<211> LENGTH: 263

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polypeptide

<400> SEQUENCE: 151

Met Ser Ser His Arg Arg Lys Ala Lys Gly Arg Asn Arg Arg Ser His
1 5 10 15

Arg Ala Met Arg Val Ala His Leu Glu Leu Ala Thr Tyr Glu Leu Ala
20 25 30

Ala Thr Glu Ser Asn Pro Glu Ser Ser His Pro Gly Tyr Glu Ala Ala
35 40 45

Met Ala Asp Arg Pro Gln Pro Gly Trp Arg Glu Ser Leu Lys Met Arg
50 55 60

Val Ser Lys Pro Phe Gly Met Leu Met Leu Ser Ile Trp Ile Leu Leu
65 70 75 80

Phe Val Cys Tyr Tyr Leu Ser Tyr Tyr Leu Cys Ser Gly Ser Ser Tyr
85 90 95

Phe Val Leu Ala Asn Gly His Ile Leu Pro Asn Ser Glu Asn Ala His
100 105 110

Gly Gln Ser Leu Glu Glu Asp Ser Ala Leu Glu Ala Leu Leu Asn Phe
115 120 125

Phe Phe Pro Thr Thr Cys Asn Leu Arg Glu Asn Gln Val Ala Lys Pro
130 135 140

Cys Asn Glu Leu Gln Asp Leu Ser Glu Ser Glu Cys Leu Arg His Lys
145 150 155 160

Cys Cys Phe Ser Ser Ser Gly Thr Thr Ser Phe Lys Cys Phe Ala Pro
165 170 175

Phe Arg Asp Val Pro Lys Gln Met Met Gln Met Phe Gly Leu Gly Ala
180 185 190

Ile Ser Leu Ile Leu Val Cys Leu Pro Ile Tyr Cys Arg Ser Leu Phe
195 200 205

Trp Arg Ser Glu Pro Ala Asp Asp Leu Gln Arg Gln Asp Asn Arg Val
210 215 220

Val Thr Gly Leu Lys Lys Gln Arg Arg Lys Arg Lys Arg Lys Ser Glu
225 230 235 240

Met Leu Gln Lys Ala Ala Arg Gly Arg Glu Glu His Gly Asp Glu Leu
245 250 255

Glu His His His His His His
260

<210> SEQ ID NO 152

<211> LENGTH: 609

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
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<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Oligonucleotide

<400> SEQUENCE: 152

catatgecggg tcagcaaacc ctttgggatg ctcatgetct ccatttggat cctgetgtte 60
gtgtgctact acctgtccta ctacctgtge tccgggtcect catattttgt gettgcaaat 120
ggacatatcc tgcccaacag tgaaaatgct catggccaat ctctggaaga agattccgea 180
ttggaagctt tgctgaattt tttctttcca acaacttgca atctgaggga aaatcaggtg 240
gcaaagcctt gtaatgagct gcaagatctt agtgagagtg aatgtttgag acacaaatgc 300
tgtttttcat catcggggac cacgagcttc aaatgttttg ctccatttag agatgtgcct 360
aaacagatga tgcaaatgtt tgggcttggt gcgatcagcc ttatcctggt atgtctgccce 420
atttattgcc gctctctttt ctggaggagc gaaccggccg atgatttaca aaggcaggac 480
aacagagttg taacgggttt gaagaaacaa agaaggaagc gaaagaggaa gtctgaaatg 540
ttacagaaag cagcaagagg acgtgaggaa catggtgacg agctcgagca ccaccaccac 600
caccactga 609

<210> SEQ ID NO 153

<211> LENGTH: 201

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polypeptide

<400> SEQUENCE: 153

Met Arg Val Ser Lys Pro Phe Gly Met Leu Met Leu Ser Ile Trp Ile
1 5 10 15

Leu Leu Phe Val Cys Tyr Tyr Leu Ser Tyr Tyr Leu Cys Ser Gly Ser
20 25 30

Ser Tyr Phe Val Leu Ala Asn Gly His Ile Leu Pro Asn Ser Glu Asn
35 40 45

Ala His Gly Gln Ser Leu Glu Glu Asp Ser Ala Leu Glu Ala Leu Leu
Asn Phe Phe Phe Pro Thr Thr Cys Asn Leu Arg Glu Asn Gln Val Ala
65 70 75 80

Lys Pro Cys Asn Glu Leu Gln Asp Leu Ser Glu Ser Glu Cys Leu Arg
85 90 95

His Lys Cys Cys Phe Ser Ser Ser Gly Thr Thr Ser Phe Lys Cys Phe
100 105 110

Ala Pro Phe Arg Asp Val Pro Lys Gln Met Met Gln Met Phe Gly Leu
115 120 125

Gly Ala Ile Ser Leu Ile Leu Val Cys Leu Pro Ile Tyr Cys Arg Ser
130 135 140

Leu Phe Trp Arg Ser Glu Pro Ala Asp Asp Leu Gln Arg Gln Asp Asn
145 150 155 160

Arg Val Val Thr Gly Leu Lys Lys Gln Arg Arg Lys Arg Lys Arg Lys
165 170 175

Ser Glu Met Leu Gln Lys Ala Ala Arg Gly Arg Glu Glu His Gly Asp
180 185 190

Glu Leu Glu His His His His His His
195 200
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<210> SEQ ID NO 154
<211> LENGTH: 405

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 154

catatgeggyg
gtgtgctact
ggacatatcce
ttggaagett
gcaaagcett
tgtttttcat
aaacagatga
<210> SEQ I

<211> LENGT!
<212> TYPE:

tcagcaaacce

acctgtecta ctacctgtge
tgcccaacag tgaaaatgct

tgctgaattt tttcttteca

gtaatgagcet

catcggggac cacgagette

tgcaaatgcet cgagcaccac

D NO 155
H: 133
PRT

Synthetic Oligonucleotide

ctttgggatyg

gcaagatctt

ctecatgetet
tcegggtect
catggccaat
acaacttgea
agtgagagtyg
aaatgttttyg

caccaccacc

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

RE:

<400> SEQUENCE: 155

Met Arg Val
1

Leu Leu Phe
Ser Tyr Phe
35

Ala His Gly
50

Asn Phe Phe

Lys Pro Cys

His Lys Cys

Ala Pro Phe
115

His His His
130

<210> SEQ I
<211> LENGT!
<212> TYPE:

Ser Lys Pro
5

Val Cys Tyr
20

Val Leu Ala

Gln Ser Leu

Phe Pro Thr

70

Asn Glu Leu
85

Cys Phe Ser
100

Arg Asp Val

His His

D NO 156
H: 38
DNA

ccatttggat
catattttgt
ctectggaaga
atctgaggga
aatgtttgag
cteccatttag

actga

Synthetic Polypeptide

Phe

Tyr

Asn

Glu

55

Thr

Gln

Ser

Pro

Gly

Leu

Gly

40

Glu

Cys

Asp

Ser

Lys
120

Met Leu Met
10

Ser Tyr Tyr
25

His Ile Leu

Asp Ser Ala

Asn Leu Arg

Leu Ser Glu
90

Gly Thr Thr
105

Gln Met Met

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION:

RE:

<400> SEQUENCE: 156

Leu Ser Ile
Leu Cys Ser
30

Pro Asn Ser
45

Leu Glu Ala
60

Glu Asn Gln

Ser Glu Cys

Ser Phe Lys
110

Gln Met Leu
125

Synthetic Oligonucleotide

cacacacaca tatgtcttca cataggagga aagcgaag

<210> SEQ I
<211> LENGT!

D NO 157
H: 35

cctgetgtte
gcettgecaaat
agattccgea
aaatcaggtg
acacaaatgce

agatgtgect

Trp Ile
15

Gly Ser

Glu Asn

Leu Leu

Val Ala

80

Leu Arg
95

Cys Phe

Glu His

60

120

180

240

300

360

405

38
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<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Oligonucleotide

<400> SEQUENCE: 157

cacacactcg agctcgtcac catgttccte acgte

<210> SEQ ID NO 158
<211> LENGTH: 36

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Oligonucleotide

<400> SEQUENCE: 158

cacacacaca tatgegggtc agcaaaccct ttggga

<210> SEQ ID NO 159
<211> LENGTH: 35

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 159

cacacactcg agctegtcac catgttccte acgte

<210> SEQ ID NO 160
<211> LENGTH: 36

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Oligonucleotide

<400> SEQUENCE: 160

cacacacaca tatgcgggtc agcaaaccct ttggga

<210> SEQ ID NO 161
<211> LENGTH: 34

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Oligonucleotide

<400> SEQUENCE: 161

cacacactcg agcatttgca tcatctgttt agge

<210> SEQ ID NO 162
<211> LENGTH: 936

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION :

<400> SEQUENCE: 162

gaattcctte
geggeaceeg
caccgtgeca
tcgaatcceyg

ggatggcggy

tgggecacgg
gagccatgte
tgegtgtgge
agagcagcca

aatctctaaa

actgccggac
ttcacatagg
tcacttagag
tcctggatac

gatgcgggtc

cgttgggetyg
aggaaagcga
ctggcaactt
gaggeegeca

agcaaaccct

Synthetic Oligonucleotide

Synthetic Oligonucleotide

tgaggcageg
aggggaggaa
atgagttgge
tggctgacag

ttgggatget

tctecagegag
taggagaagt
ggcaactgag
gecteageca

catgctctee

35

36

35

36

34

60

120

180

240

300
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atttggatcc tgctgttegt gtgctactac ctgtcctact acctgtgetce cgggtcectca 360
tattttgtgce ttgcaaatgg acatatcctg cccaacagtg aaaatgctca tggccaatct 420
ctggaagaag attccgcatt ggaagctttg ctgaattttt tctttccaac aacttgcaat 480
ctgagggaaa atcaggtggc aaagccttgt aatgagctgce aagatcttag tgagagtgaa 540
tgtttgagac acaaatgctg tttttcatca tcggggacca cgagcttcaa atgttttget 600
ccatttagag atgtgcctaa acagatgatg caaatgtttg ggettggtge gatcagectt 660
atcctggtat gtctgcccat ttattgccge tctettttet ggaggagcga accggecgat 720
gatttacaaa ggcaggacaa cagagttgta acgggtttga agaaacaaag aaggaagcga 780
aagaggaagt ctgaaatgtt acagaaagca gcaagaggac gtgaggaaca tggtgacgag 840
ctcgagtcta gagggccctt cgaaggtaag cctatcccta accctctect cggtetcgat 900
tctacgcgta ccggtcatca tcaccatcac cattga 936

<210> SEQ ID NO 163

<211> LENGTH: 311

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Polypeptide

<400> SEQUENCE: 163

Glu Phe Leu Leu Gly His Gly Leu Pro Asp Arg Trp Ala Val Arg Gln
1 5 10 15

Arg Leu Ser Glu Ala Ala Pro Gly Ala Met Ser Ser His Arg Arg Lys
20 25 30

Ala Lys Gly Arg Asn Arg Arg Ser His Arg Ala Met Arg Val Ala His
Leu Glu Leu Ala Thr Tyr Glu Leu Ala Ala Thr Glu Ser Asn Pro Glu
50 55 60

Ser Ser His Pro Gly Tyr Glu Ala Ala Met Ala Asp Arg Pro Gln Pro
65 70 75 80

Gly Trp Arg Glu Ser Leu Lys Met Arg Val Ser Lys Pro Phe Gly Met
85 90 95

Leu Met Leu Ser Ile Trp Ile Leu Leu Phe Val Cys Tyr Tyr Leu Ser
100 105 110

Tyr Tyr Leu Cys Ser Gly Ser Ser Tyr Phe Val Leu Ala Asn Gly His
115 120 125

Ile Leu Pro Asn Ser Glu Asn Ala His Gly Gln Ser Leu Glu Glu Asp
130 135 140

Ser Ala Leu Glu Ala Leu Leu Asn Phe Phe Phe Pro Thr Thr Cys Asn
145 150 155 160

Leu Arg Glu Asn Gln Val Ala Lys Pro Cys Asn Glu Leu Gln Asp Leu
165 170 175

Ser Glu Ser Glu Cys Leu Arg His Lys Cys Cys Phe Ser Ser Ser Gly
180 185 190

Thr Thr Ser Phe Lys Cys Phe Ala Pro Phe Arg Asp Val Pro Lys Gln
195 200 205

Met Met Gln Met Phe Gly Leu Gly Ala Ile Ser Leu Ile Leu Val Cys
210 215 220

Leu Pro Ile Tyr Cys Arg Ser Leu Phe Trp Arg Ser Glu Pro Ala Asp
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225

230 235 240

Asp Leu Gln Arg Gln Asp Asn Arg Val Val Thr Gly Leu Lys Lys Gln

245 250 255

Arg Arg Lys Arg Lys Arg Lys Ser Glu Met Leu Gln Lys Ala Ala Arg

260 265 270

Gly Arg Glu Glu His Gly Asp Glu Leu Glu Ser Arg Gly Pro Phe Glu

275 280 285

Gly Lys Pro Ile Pro Asn Pro Leu Leu Gly Leu Asp Ser Thr Arg Thr
290 295 300

Gly His His His His His His

305

<210>
<211>
<212>
<213>
<220>
<223>

<400>

310

SEQ ID NO 164

LENGTH: 67

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Oligonucleotide

SEQUENCE: 164

gggaattcat gtcttcacat aggaggaaag cgcacacact cgagetegte accatgttece

tcacgtc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 165

LENGTH: 73

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Oligonucleotide

SEQUENCE: 165

cacacacaca tatgtcttca cataggagga aagcgaagca cacactcgag ctcegtcacca

tgttcctcac gte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 166

LENGTH: 74

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Oligonucleotide

SEQUENCE: 166

cacacacaca tatgcgggtc agcaaaccct ttgggacaca cacacatatg tcttcacata

ggaggaaagc gaag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 167

LENGTH: 39

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic Oligonucleotide

SEQUENCE: 167

tactccectyg cectcaacaa getcaggegg ctecataggg

60

67

60

73

60

74

39
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What is claimed is:
1-179. (canceled)
180. An isolated binding polypeptide that selectively binds
to a polypeptide consisting of a sequence as set forth as SEQ
ID NO: 55 or a fragment thereof that is at least 8 amino acids
in length.
181. The isolated binding polypeptide of claim 180,
wherein the fragment is at least 9, 10, 11, 12, 13, 14, 15, 16,
17,18, 19, 20, 25, 30, 35, 40, 45, 50, 75 or 100 amino acids in
length.
182-189. (canceled)
190. The isolated binding polypeptide of claim 180,
wherein the isolated binding polypeptide is an antibody or an
antigen-binding fragment thereof.
191. A method for diagnosing cancer in a subject compris-
ing:
obtaining a biological sample from a subject, and
determining the expression of a sarcoma-associated anti-
gen in the biological sample by contacting the sample
with an isolated binding polypeptide of claim 180,

wherein the expression of the sarcoma-associated antigen
in the sample is diagnostic for cancer in the subject.

192-195. (canceled)

196. The method of claim 191, wherein the isolated bind-
ing polypeptide is an antibody or antigen-binding fragment
thereof.

197. The isolated binding polypeptide of claim 190,
wherein the antibody is a monoclonal, chimeric, human,
humanized or single chain antibody; or wherein the antigen-
binding fragment is a F(ab'),, Fab, Fd, or Fv fragment.

198-200. (canceled)

201. The isolated binding polypeptide of claim 190,
wherein the antibody or antigen-binding fragment is labeled
with a detectable label.

202. The isolated binding polypeptide of claim 201,
wherein the detectable label is a fluorescent or radioactive
label.

203. The method of claim 191, wherein the sample is
selected from the group consisting of tissue, cells, and blood.

204. The method of claim 191, wherein the cancer is a
sarcoma.

205. A method for determining onset, progression, or
regression, of cancer in a subject comprising:

obtaining from a subject a first biological sample,

determining the expression of a sarcoma-associated anti-

gen in the first sample by contacting the first sample with
an isolated binding polypeptide of claim 180,
obtaining from the subject a second biological sample,
determining the expression of the sarcoma-associated anti-
gen in the second sample by contacting the second
sample with the isolated binding polypeptide of claim
180, and
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comparing the expression in the first sample to the expres-
sion in the second sample as a determination of the
onset, progression, or regression of the cancer.

206-209. (canceled)

210. The method of claim 205, wherein the isolated bind-
ing polypeptide is an antibody or antigen-binding fragment
thereof.

211-214. (canceled)

215. The method of claim 205, wherein the sample is
selected from the group consisting of tissue, cells, and blood.

216. The method of claim 205, wherein the cancer is a
sarcoma.

217. A kit for the diagnosis of cancer in a subject, compris-
ing:

one or more isolated binding polypeptides of claim 180 and

instructions for the use of the one or more isolated bind-
ing polypeptides in the diagnosis of cancer.

218. The kit of claim 217, wherein the one or more isolated
binding polypeptides are antibodies or antigen-binding frag-
ments thereof.

219. The kit of claim 217, wherein the one or more isolated
binding polypeptides are bound to a substrate.

220. The kit of claim 217, further comprising one or more
agents that bind specifically to a cancer-associated antigen
other than a polypeptide consisting of a sequence as set forth
as SEQ ID NO: 55 or a fragment thereof that is at least 8
amino acids in length.

221. The kit of claim 217, wherein the cancer is a sarcoma.

222-249. (canceled)

250. A composition, comprising:

an isolated binding polypeptide of claim 180.

251-253. (canceled)

254. The composition of claim 250, wherein the isolated
binding polypeptide is an antibody or antigen-binding frag-
ment thereof.

255. The composition of claim 254, wherein the antibody is
a monoclonal, chimeric, human, humanized or single chain
antibody; or wherein the antigen-binding fragment is a F(ab')
», Fab, Fd, or Fv fragment.

256-258. (canceled)

259. The composition of claim 254, wherein the antibody
or antigen-binding fragment is conjugated to a cytotoxic or
chemotherapeutic agent.

260. The composition of claim 250, further comprising a
cytotoxic or chemotherapeutic agent.

261. The composition of claim 250, further comprising a
pharmaceutically acceptable carrier.

262-275. (canceled)

sk sk sk Ed Ed
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