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PEPTIDE VACCINES FOR CANCERS EXPRESSING TUMOR-
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ASSOCIATED ANTIGENS

Technical Field

The present application claims the benefit of U.S. Provisional Application No.
60/902,949, filed February 21, 2007, the entire disclosure of which is hereby in-
corporated herein by reference for all purposes.

The present invention relates to the field of biological science, more specifically to
the field of cancer therapy. In particular, the present invention relates to novel im-
munogenic peptides that serve as extremely effective as cancer vaccines, and drugs for
treating and preventing tumors containing such peptides.

Background Art

It has been demonstrated that CD8* cytotoxic T lymphocytes (CTLs) recognize
epitope peptides derived from tumor-associated antigens (TAAs) presented on MHC
class I molecules, and subsequently lyse the tomor cells. Since the discovery of the
MAGE famjly as the first example of TAAs, many other TA As have been discovered
using immunological approaches (Boon T. (1993) Int J Cancer 54: 177-80.; Boon T. et
al., (1996) J Exp Med 183: 725-9.; van der Brﬁggen Petal, (1991) Science 254:
1643-7.; Brichard V et al., (1993) J Exp Med 178: 489-95.; Kawakami Y et al., (1994)
J Exp Med 180: 347-52.). Some of them are now in clinical development as targets of
immunotherapy. TAAs discovered to date include MAGE (van der Bruggen Pet al.,
(1991) Science 254: 1643-7.), gp100 (Kawakami Y et al., (1994) J Exp Med 180:
347-52.), SART {(Shichijo S et al., (1998) ¥ Exp Med 187:277-88.), and NY-ESO-1
(Chen Y.T. et al., (1997) Proc. Natl. Acd. Sci. USA, 94: 1914-8.). On the other hand,
certain gene products demonstrated to be somewhat specifically over-expressed in
tumor cells have been shown to be recognized as targets for inducing cellular immune
responses. Such gene products include p53 (Umano Y et al., (2001) Br J Cancer,
84:1052-7.), HER2/neu (Tanaka Het al,, (2001) Br I Cancer, 84: 94-9.), CEA (Nukaya
Ietal, (1999) Int. J. Cancer 80, 92-7.) and the like.

Despite significant progress in basic and clinical research concerning TAAs
(Rosenberg SA et al., (1998) Nature Med, 4: 321-7.; Mukherji B. et al,, (1995) Proc
Natl Acad Sci USA, 92: 8078-82.: Hu X et al., (1996) Cancer Res, 56: 2479-83.), only
a very limited number of candidate TAAs suitable for treatment of cancers are
presently available. TAAs that are abundantly expressed in cancer cells, and whose ex-
pression is restricted to cancer cells, would be promising candidates as immuno-
therapeutic targets.
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Both HLA-A24 and HL.A-AQ201 are common HLA alleles in the Japanese and
Caucasian populations (Date Y et al., (1996) Tissue Antigens 47: 93-101.; Kondo A et
al., (1995) J Immunol 155: 4307-12.; Kubo RT et al., (1994) J Immunol 152: 3913-24.;
Imanishi et al., Proceeding of the eleventh International Histocompatibility Workshop
and Conference Oxford University Press, Oxford, 1065 (1992); Williams F et al.,
(1997) Tissue Antigen 49: 129-33.). Thus, antigenic peptides of cancers presented by
these HL.A alleles may find particular utility in the treatment of cancers among
Japanese and Caucasian patients. Further, it is known that the induction of low-affinity
CTL in vitro usually results from exposure to high concentrations of peptides,
generating a high level of specific peptide/MHC complexes on antigen-presenting cells

. (APCs), which will effectively activate these CTL (Alexander-Miller et al., (1996)

Proc Natl Acad Sci USA 93: 4102-7.).

Recently, HLA class I-binding peptide sequence can be expected using algorithms
(Jounal of Immunological Methods, (1995), Vol.185, pp.181-190, J. Immunol., (1994),
Vol.152, pp.163-175, protein science, (2000), Vol.9, pp.1838-1846). However, it is
hard to say that the expected epitope peputide can be cut to the size and expressed on
the target cell surface with HLA molecule and recognized by CTL. Moreover, the
algorithm, for example BIMAS
(http://bimas.dcrt.nih.gov/cgi-bin/molbio/ken,_parker_comboform) (Parker KC, et al.,
(1994 J Immﬂnol.;lSZ(l):léS-?S.; Kuzushima X, et al,, (2001)
Blood.;98(6):1872-81.)) can suggest the HLA molecule-binding peputide, but the
suggested peptide is not so rigorous (Bachinsky MM, et. al., Cancer Immun. 2005 Mar
22;5:6.), Thus TAA screening still remains a lot of challenges and difficulties.

Recent developments in cDNA microarray technologies have enabled the con-
struction of comprehensive profiles of gene expression in malignant cells as compared
to normal cells (Okabe, H. et al,, (2001) Cancer Res., 61, 2129-37.; Lin YM. et al.,
(2002) Oncogene, 21;4120-8.; Hasegawa S. et al., (2002) Cancer Res 62:7012-7.). This
approach enables a more thorough understanding of the complex nature of cancer cells
and the mechanisms of carcinogenesis and facilitates the identification of genes whose
expression is deregulated in tumors (Bienz M. et al., (2000) Cell 103, 311-20.). Among
the transcripts identified as up-regulated in cancers, CDH3 (GenBank Accession No.
NM_001793; SEQ ID Nos.1, 2), EPHA4 (GenBank Accession No. L.36645; SEQ ID
Nos.3, 4), ECT2 (GenBank Accession No. AY376439; SEQ ID Nos.5, 6), HIG2
(GenBank Accession No. NM_013332; SEQ ID Nos.7, 8) INHBB (GenBank
Accession No. NM_002193; SEQ ID Nos.9, 10), KIF20A (GenBank Accession No.
NM_005733; SEQ ID Nos.11, 12), KNTC2 (GenBank Accession No. AF017790; SEQ
1D Nos.13, 14), TTK (GenBank Accession No. NM_003318; SEQ ID Nos.15, 16) and
URLC10 (GenBank Accession No. NM_017527; SEQ ID Nos.17, 18) have been
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recently discovered. The entire contents of the references are incorporated by reference

herein. These genes are of particular interest to the present inventors, being specifically
vp-regulated in tumor cells of the various cancer tissues of the cases analyzed (see
below). Thus, immunogenic peptides derived from CDH3, EPHA4, ECT2, HIG2,
INHBB, KIF20A, KNTC2, TTK and URLC10 may find utility in selectively killing
tumnor cells that express such antigens. The present invention addresses these and other
needs. ‘

Since cytotoxic drugs, such as M-VAC, often cause severe adverse reactions, it is
clear that thoughtful selection of novel target molecunles on the basis of well-
characterized mechanisms of action should be very helpful in the development of
effective anti-cancer drugs having a minimized risk of side effects, Toward this goal,
expression profile analyses were previously performed on various cancers and normal
human tissue. Such studies led to the discovery of multiple genes that are specifically
over-expressed in cancer (Lin YM, et al., Oncogene. 2002 Jun 13;21:4120-8.; Kitahara
O, et al., Cancer Res. 2001 May 1:61:3544-9,; Suzuki C, et al., Cancer Res. 2003 Nov
1;63:7038-41.; Ashida S, Cancer Res. 2004 Sep 1;64:5963-72.; Ochi K, et al., Int J
Oncol. 2004 Mar;24(3):647-55.; Kaneta Y, et al., Int J Oncol. 2003 Sep;23:681-91.;
Obama K, Hepatology. 2005 Jun;41:1339-48.; Kato T, et al., Cancer Res. 2005 Jul
1;65:5638-46.; Kitahara O, et al., Neoplasia. 2002 Jul-Aung;4:295-303.; Saito-
Hisaminato A et al., DNA Res 2002, 9: 35-45.). Examples of such genes identified as
over-expressed in various cancers include, but are not limited to, CDH3, EPHA4,
ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK and URLLC10. CDH3 has been
previously identified as over-expressed in bladder cancer, cervical cancer, cholangin-
cellular carcinoma, colorectal cancer, endometriosis, gastric cancer, diffuse-type
gastric cancer, non-small cell lung cancer (NSCLC), pancreatic cancer, soft tissue '
tumor and testicular tumor. EPHA4 has been identified in bladder cancer, cervical
cancer, choiﬁnginceﬂula: carcinoma, endometriosis, diffuse-type gastric cancer,
ovarian cancer, pancreatic cancer, prostate cancer and soft tissue tumor. ECT2 has
been identified in bladder cancer, breast cancer, cervical cancer, cholangincellular
carcinoma, chronic myeloid leukemia (CML), colorectal cancer, esophageal cancer,
NSCLC, lymphoma, prostate cancer, renal carcinoma and small cell lung cancer
(SCLC). HIG2 has been identified in renal carcinoma and SCLC. INHBB has been
identified in cholangincellular carcinoma, esophageal cancer, NSCLC, renal

' carcinoma, SCLC and soft tissue tumor, KIF20A has been identified in bladder cancer,

breast cancer, cholangincellular carcinoma, esophageal cancer, NSCLC, pancreatic
cancer, prostate cancer, renal carcinoma and SCLC. KNTC2 has been identified in
bladder cancer, breast cancer, cervical cancer, cholangincellular carcinoma, CML,
colorectal cancer, esophageal cancer, NSCLC, lymphoma, osteosarcoma, ovarian
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cancer, pancreatic cancer, prostate cancer, renal carcinoma, SCLC and soft tissue
tumor. TTK has been identified in bladder cancer, breast cancer, cervical cancer,
cholangincellular carcinoma, CML, colorectal cancer, esophageal cancer, liver cancer,
NSCLC, lymphoma, osteosarcoma, prostate cancer, SCLC and soft tissue tumor.
URLCI1O0 has been identified in bladder cancer, cervical cancer, cholangincellular
carcinoma, esophageal cancer, gastric cancer, NSCLC, osteosarcoma, pancreatic
cancer and SCLC.

Summarv of the Invention
The present invention is based in part on the discovery of the applicable ‘targets of

immunotherapy. Because TAAs have often no immunogenicity, the discovery of ap-
propriate targets is of extreme importance. As noted above, CDH3, EPHA4, ECTZ
HIG2, INHBB, KIF20A, KNTC2, TTK and URLC10 have been identified as up-
regulated in various cancers. More particularly, these genes were identified using gene
expression profiling with a genome-wide cDNA microarray, As discussed above, ex-
pression of CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK and
URLC10 has been shown to be specifically up-regulated in various tumor cells, from
pancreatic cancer cells to renal cell carcinomas. As described in Table 1, CDH3 ex-
pression is validly elevated in 26 out of 34 bladder cancer, 17 out of 19 cervical cancer,
all of 19 cholangincellular carcinoma, 30 out of 34 colorectal cancer, 20 out of 21 en-
dometriosis, 13 out of 20 gastric cancer, 7 out of 8 diffuse-type gastric cancer, 36 out
of 37 NSCLC, all of 16 pancreatic cancer, all of 21 soft tissue tumor and all of 10
testicular tumor.

Table 1 further demonstrates that:
EPHAA4 expression isvalidly elevated in 14 out of 34 bladder cancer, 8 out of 14

cervical cancer, 10 out of 25 cholangincellular carcinoma, 5 out of 15 endometriosis, 5
out of § diffuse-type gastric cancer, all of 5 ovarian cancer, all 14 pancreatic caricer, 20
out of 51 prostate cancer and 14 out of 23 soft tissue tumnor. b

ECT2 expression is validly elevated in 17 out of 19 bladder cancer, 5 out of 12 breast
cancer, all of 14 cervical cancer, all of 13 cholangiocellular carcinoma, all of 5 CML, 7
out of 8 colorectal cancer, 12 out of 16 esophageal cancer, 6 out of 16 NSCLC, 8 out
of 10 Iymphoma, 1 out of 1 pancreatic cancer, 10 out of 13 prostate cancer, 3 out of 6
renal carcinoma and 12 out of 13 SCLC cancer .

HIG?2 expression is validly elevated in 19 out of 20 renal cancer and 7 out of 9 soft
tissue tumor.

INHBB expression is validly elevated in 10 out of 21 cholangiocellular carcinoma,
all of 12 esophageal cancer, 10 out of 13 NSCLC, 22 out of 24 renal carcinoma, 8 out
of 14 SCLC cancer and 45 out of 49 soft tissve tumor .

KIF20A expression is validly elevated in all of 31 bladder cancer, 38 out of 61 breast
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cancer, 10 out of 11 cholangiocellular carcinoma, 7 out of 19 esophageal cancer, 21
out of 22 NSCLC, all of 6 ovarian cancer, 17 out of 36 prostate cancer, 6 out of 11
renal carcinoma and all of 15 SCLC .

KNTC2 expression is validly elevated in 30 out of 32 bladder cancer, 47 out of 56
breast cancer, all of 10 cervical cancer, 16 out of 22 cholangioncellular carcinoma, 17
out of 37 CML, 3 out of 10 colorectal cancer, 11 out of 46 esophagus cancer, 15 out of
19 NSCLC, 7 out of 8 lymphoma, 20 out of 24 osteosarcoma, 3 out of 5 ovarian
cancer, all of 2 pancreatic cancer, 15 out of 37 prostate cancer, 14 out of 19 renal
carcinoma, all of 15 SCLC and 40 out of 59 soft tissue tumor.

TTK expression is validly elevated in all of 27 bladder cancer, 25 out of 30 breast
cancer, 15 out of 16 cervical cancer, all of 10 cholangiocellular carcinoma, 5 out of 7
CML, 6 out of 10 colorectal cancer, 24 out of 44 esophageal cancer, 8 out of 15 liver
cancer, all of 12 NSCLC, all of 6 lymphoma, 13 out of 16 osteoblastoma, 12 outof 17
prostate cancer, all of 15 SCLC and 16 out of 33 soft tissue tumor.

URLC10 expression is validly elevated in all of 29 bladder cancer, 15 out of 16
cervical cancer, all of 7 cholangiocellular carcinoma, 7 out of 19 esophageal cancer, all
of 3 gastric cancer, 24 out of 27 NSCLC, 15 out of 19 osteosarcoma, 4 out of 5
pancreatic cancer, 33 out of 43 soft tissue tumor .

The present invention is based, at least in part, on the identification of specific
epitope peptides of the gene products of these genes (CDH3, EPHA4, ECT2, HIG2,
INHBB, KIF20A, KNTC2, TTK and URLC10) which possess the ability to induce
cytotoxic T lymphocytes (CTLs) specific to the corresponding molecules. As discussed
in detail below, Peripheral Blood Mononuclear Cells (PBMC) of healthy donor were
stimulated using HLA-A*2402 or HLLA-A*0201 binding candidate peptides derived
from CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK or URLC10.
CTL clones and/or lines were then established with specific cytotoxicity against the
HLA-A24 or HLA-A2 positive target cells pulsed with each of the candidate peptides.
These results demonstrate that these peptides are HLLA-A24 or HLA-A2 restricted
epitope peptides that can induce potent and specific immune responses against cells ex-
pressing CDH3, EPHA4, ECT2, HIGZ2, INHBB, KIF20A, KNTC2, TTK or URLCI0,

Accordingly, the present invention provides methods for treating or preventing a
disease associated with the over-expression of CDH3, EPHA4, ECT2, HIG2, INHBB,
KIF20A, KNTC2, TTK or URLCI10, e.g. cancer. Such methods involve the step of ad-
ministering to a subject in need thereof a CDH3, EPHA4, ECT2, HIG2, INHBB,
KIF20A, KNTC2, TTK and/or URLC10 polypeptides of the invention. Administration
of such peptide(s) results in the induction of anti-tumor immunity is induced by the ad-
ministration of these polypeptides. Thus, the present invention provides methods for
inducing anti-tumor immunity in a subject, such methods involving the step of admin-



istering to the subject the CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2,
TTK and/or URLC10 polypeptides, as well as pharmaceutical compositions for treating
or preventing a disease associated with the over-expression of CDH3, EPHAA4, ECT2,
HIG2, INHBB, KIF20A, KNTC2, TTK and/or URLC10, e.g. cancer, that include the
CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK and URLC10
polypeptides. Examples of such cancers include, but are not limited to., bladder cancer,
breast cancer, cervical cancer, cholangincellular carcinoma, CML, colorectal cancer,
endometriosis, esophageal cancer, gastric cancer, diffused type gastric cancer, liver
cancer, NSCLC, lymphoma, osteosarcoma, ovarian cancer, pancreatic cancer, prostate
cancer, renal carcinoma, SCLC, soft tissue tumor and testicular tumor.
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The present invention further provides methods for preventing post-surgery recurrence
of the disease mentioned above.

Regarding the specific aims and objectives recited above, it will be understood by those
skilled in the art that one or more aspects of this invention can meet certain objectives,
while one or more other aspects can meet certain other objectives. Each objective may
not apply equally, in all its respects, to every aspect of this invention. As such, the
objects herein can be viewed in the alternative with respect to any one aspect of this
invention.

[0014]

Additional objects and features of the invention will become more fully apparent when
the following detailed description is read in conjunction with the accompanying figures
and examples. However, it is to be understood that both the foregoing summary of the
invention and the following detailed description are of preferred embodiments, and not
restrictive of the invention or other alternate embodiments of the invention. In particular,
while the invention is described herein with reference to a number of specific
embodiments, it will be appreciated that the description is illustrative of the invention
and is not constructed as limiting of the invention. Various modifications and
applications may occur to those who are skilled in the art, without departing from the
spirit and the scope of the invention, as described by the appended claims. Likewise,
other objects, features, benefits and advantages of the present invention will be apparent
from this summary and certain embodiments described below, and will be readily
apparent to those skilled in the art. Such objects, features, benefits and advantages will
be apparent from the above in conjunction with the accompanying examples, data,
figures and all reasonable inferences to be drawn therefrom, alone or with consideration
of the references incorporated herein.

Brief Description of Drawings

[0015]

Various aspects and applications of the present invention will become apparent to the
skilled artisan upon consideration of the brief description of the figures and the



detailed description of the present invention and its preferred embodiments which
follows:

[fig.1-1]Figurs 1 depicts the results of the écreening of epitope peptides, which, in turn,
demonstrate that CDH3-A24-10-332 (SEQ ID NO: 34), CDH3-A24-10-470 (SEQ ID
NO: 358), CDH3-A24-9-513 (SEQ 1D NO: 19), CDH3-A24-3-406 (SEQ ID NO: 22),
CDH3-A24-10-807 (SEQ ID NO: 30) and CDH3-A24-10-655 (SEQ ID NO: 344)
show potent IFN-gamma production. "a" depicts the example of negative peptides
which could not be detected CTL~inducing ability despite possible binding activity
with HLA-A*2402, "b" depicts the CTL-inducing ability of CDH3-A24-10-332 (SEQ
ID NO: 34). CDH3-A24-10-332 (SEQ ID NO: 34) demonstrated potent IFN-gamma
production as compared to the control by IFN-gamma ELISPOT assay, and CTL line
that was established from the positive well #4 shown in boxed wells, demonstrated the
specific response against the target cells pulsed with the epitope peptide, "c" depicts

~ the CTL~inducing ability of CDH3-A24-10-470 (SEQ ID NO: 358).
CDH3-A24-10-470 (SEQ ID NO: 358) demonstrated potent IFN-gamma production as
compared to the control by IFN-gamma ELISPOT assay, and CTL line that was es-
tablished from the positive well #4 shown in boxed wells, demonstrated the specific
response against the target cells pulsed with the epitope peptide. "d" depicts the CTL-
inducing ability of CDH3-A24-9-513 (SEQ ID NO: 19). CDH3-A24-9-513 (SEQ ID
NO: 19) demonstrated potent IFN-gamma production as compared to the control by
IFN-gamma ELISPOT assay. The well #6 shown in boxed wells in left panel
demonstrated the specific response against the target cells pulsed with the epitope
peptide. Moreover, CTL line that was established from the positive well #5 shown in
boxed wells in middie panel, demonstrated the specific response against the target cells
pulsed with the epitope peptide. "e" depicts the CTL-inducing ability of
CDH3-A24-9-406 (SEQ ID NO: 22). CDH3-A24-9-406 (SEQ ID NO: 22)
demonstrated potent IFN-gamma production as compared to the control by IFN-
gamma ELISPOT assay, and CTL line that was established from the positive well #2
shown in boxed wells, demonstrated the specific response against the target cells
pulsed with the epitope peptide.

[fig.1-2]Figure 1 depicts the results of the screening of epitope peptides, which, in turn,
demonstrate that CDH3-A24-10-332 (SEQ ID NO: 34), CDH3-A24-10-470 (SEQ ID
NO: 358), CDH3-A24-9-513 (SEQ ID NO: 19), CDH3-A24-9-406 (SEQ ID NO: 22),
CDH3-A24-10-807 (SEQ ID NO: 30) and CDH3-A24-10-655 (SEQ ID NO: 344)
show potent IFN-gamma production. "f" depicts the CTL-inducing ability of
CDH3-A24-10-807 (SEQ ID NO: 30). CDH3-A24-10-807 (SEQ ID NO: 30)
demonstrated potent IFN-gamma production as compared to the control by IFN-
gamma ELISPOT assay, and CTL line and the clone were established from the positive



well #5 shown in boxed wells. The established CTL clone raised against the peptide
demonstrated the specific CTL activity against COS7 transfected both full length of
CDH3 gene and HLA-A24 molecule (lower right graph). On the other hand, CQS7
transfected full length of CDH3 but not HLA-A24 and COS7 transfected HLA-A24
but not full length of CDH3 were prepared for the negative control. The CTL clone
showed high specific CTL activity against COS7 that transfected both CDH3 and
HLA-A24. "g" depicts the CTL-indncing ability of CDH3-A24-10-655 (SEQ ID NO:
344y, CDH3-A24-10-655 (SEQ ID NO: 344) demonstrated potent IFN-gamma
production as compared to the control by IFN-gamma ELISPOT assay, and CTL line
and the clone were established from the positive well #1 shown in boxed wells. The es-
tablished CTL clone raised against the peptide demonstrated the specific CTL activity
against COS7 transfected both full length of CDH3 gene and HLA-A24 molecule
(lower right graph). On the other hand, COS7 transfected full length of CDH3 but not
HIA-A24 and COS7 transfected HL.A-A24 but not full length of CDH3 were prepared
for the negative control. The CTL clone showed high specific CTL activity against
COS7 that transfected both CDH3 and HLA-A24.

[fig.2]Figure 2 depicts the results of the screening of epitope peptides, which, in turn,
demonstrate that Ephad-A24-9-453 (SEQ ID NO: 41), Epha4-A24-9-5 (SEQ ID NO:
44), Ephad-A24-9-420 (SEQ ID NO: 48), Ephad-A24-9-869 (SEQ ID NO: 46),
Ephad-A24-10-24 (SEQ ID NO: 78) Ephad-A02-9-501 (SEQ ID NO: 376) and
Epha4-A02-9-165 (SEQ ID NO: 379) show potent IFN-gamma production. "a” depicts
the example of negative peptides which could not be detected CTL-inducing ability
despite possible binding activity with HLA. "b" depicts the CTL-inducing ability of
Epha4-A24-5-453 (SEQ ID NO: 41). Epha4-A24-9-453 (SEQ ID NO: 41)
demonstrated potent IFN-gamma production as compared to the control by IFN-
gamma ELISPOT assay, and CTL line that was established from the pdsiﬁVc well #3
shown in boxed wells, demonstrated the specific response against the target cells
pulsed with the epitope peptide. "c” depicts the CTL-inducing ability of
Ephad-A24-8-5 (SEQ ID NQ: 44). Epha4-A24-9-5 (SEQ ID NO: 44) demonstrated
potent IFN-gamma production as coinpare.d to the control by IFN-gamma ELISPOT
assay, and CTL line, that was established from the positive well #2 shown in boxed
wells, demonstrated the specific response against the target cells pulsed with the
epitope peptide. "d" depicts the CTL-inducing ability of Epha4d-A24-9-420 (SEQ ID
NO: 48). Epha4-A24-8-420 (SEQ ID NO: 48) demonstrated potent IFN-gamma
production as compared to the control by IFN-gamma ELISPOT assay. The well #6
shown in boxed wells in upper panel demonstrated the specific response against the
target cells pulsed with the epitope peptide. Moreover CTL line that was established
from the positive well #6 shown in boxed wells in middle panel, demonstrated the



specific response against the target cells pulsed with the epitope peptide. "e" depicts
the CTL-inducing ability of Epha4-A24-9-869 (SEQ ID NO: 46). Ephad-A24-9-869
(SEQ ID NO: 46) demonstrated potent IFN-gamma production as compared to the
control by IFN-gamma ELISPOT assay, and CTL line that was established from the
positive well #5 shown in boxed wells, demonstrated the specific response against the
target cells pulsed with the epitope peptide. "f" depicts the CTL-inducing ability of
Epha4-A24-10-24 (SEQ ID NO: 78). Ephad-A24-10-24 (SEQ ID NO: 78)
demonstrated potent IFN-gamma production as compared to the control by IFN-
gamma ELISPOT assay, and CTL line that was established from the positive well #4
shown in boxed wells, demonstrated the specific response against the target cells
pulsed with the epitope peptide. "g" depicts the CTDinducing ability of
Epha4-A02-9-501 (SEQ ID NO: 376). Ephad-A(2-9-501 (SEQ ID NO: 376)
demonstrated potent [FN-gamma production as compared to the control by IFN-
gamma ELISPOT assay, and CTL line and clone was established from the positive
well #8 shown in boxed wells. Cytotoxic activity of the established CTL line against
the target cells pulsed with the peptide was measured by Cr-release assay (CRA)
(lower graph), and the CTL line had very potent specific cytotoxic activity against the
target cells pulsed with the peptides. "h" depicts the CTL-inducing ability of

' Ephad-A02-9-165 (SEQ ID NO: 379). Ephad-A02-9-165 (SEQ ID NO: 379)
demonstrated potent JFN-gamma production as compared to the control by IFN-
gamma ELISPOT assay, and CTL line was established from the positive well #3
shown in boxed wells. Cytotoxic activity of the established CTL line against target
cells pulsed with peptide was measured by Cr-release assay (CRA) (right graph), and
the CTL line had very potent specific cytotoxic activity against the target cells pulsed
with the peptides.
[fig.3]Figure 3 depicts the results of the screening of epitope peptides, which, in turn,
demonstrate that ECT2-A24-9-515 (SEQ ID NO: 80), ECT2-A24-10-40 (SEQ ID NO:
100) and ECT2-A24-10-101 (SEQ ID NO: 101) show potent IFN-gamma production.
“a" depicts the example of negative peptides which could not be detected CTL-
inducing ability despite possible binding activity with HILA. "b" depicts the CTL-
inducing ability of ECT2-A24-9-515 (SEQ ID NO: 80). ECT2-A24-9-515 (SEQ ID
NO: 80) demonstrated potent IFN-gamma production as compared to the control by
IFN-gamma ELISPOT assay. The well #5 and #7 shown in boxed wells in left panel
demonstrated the specific response against the target cells pulsed with the epitope
peptide. Moreover, CTL line that was established from the positive well #7 shown in
boxed wells in second panel, demonstrated the specific response against the target cells
pulsed with the epitope peptide. Cytotoxic activity of the CTL line against cancer cell
line, TE6 endogenously expressing ECT2 and HILA-A24 was measured by Cr-release
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assay (CRA), and the CTL clone had very potent cytotoxic activity against TE6, On

' the other hand, the effector cells did pot demonstrate the cytotoxic activity of the CTL
line against cancer cell line, TES expressing only ECT2 was not detected. "c” depicts
the CTL-inducing ability of ECT2-A24-10-40 (SEQ ID NO: 100). ECT2-424-10-40
(SEQ ID NO: 100) demonstrated potent IFN-gamma production as cornpared to the
control by IFN-gamma ELISPOT assay, and CTL line and the clone were established
from the positive well #2 shown in boxed wells. The established CTL clone raised
against the peptide demonstrated specific CTL activity against COS7 transfectsd both
full length of ECT2 gene and HLLA-A24 molecule. On the other hand, COS7
transfected full lengt'b 6f ECT2 but not HLA-A24, COS7 transfected HLA-A24 and
URLC10 gene as a substitute for full length of ECT2 and COS7 transfected HLA-A24
and pulsed with ECT2-10-101 were prepared for the negative control. The CTL clone
showed high specific CTL activity against COS7 that transfected both ECT2 and HLA-
A24. "d" depicts the CTL-~inducing ability of ECT2-A24-10-101 (SEQ ID NO: 101).
ECT2-A24-10-101 (SEQ ID NO: 101) demonstrated potent IFN-gammma production as
compared to the control by IFN-gamma ELISPOT assay, and CTL line were es-
tablished from the positive well #1 shown in boxed wells. The established CTL line
raised against the peptide demonstrated specific CTL activity against COS7 transfected
both full length of ECT2 gene and HLA-A24 molecule. COS7 transfected full length
of ECT2 but not HLA-A24, COS7 transfected HLA-A24 and URLC10 gene as
substitute for full length of ECT2 and COS7 transfected HLA-A24 and pulsed with
ECT2-10-40 were prepared for the negative control. The CTL clone showed high
specific CTL activity against COS7 that transfected both ECT2 and HLA-A24.
[fig.4-1]Figure 4 depicts the results of the screening of epitope peptides, which, in turn,
demonstrate that HIG2-A24-9-19 (SEQ ID NO: 110), HIG2-A24-9-22 (SEQ ID NO:
111), HIG2-A24-9-8 (SEQ ID NO: 387), HIG2-A24-10-7 (SEQ ID NO: 112),
HIG2-A24-10-18 (SEQ ID NO: 354), HIG2-A02-9-15 (SEQ ID NO: 116),
HIG2-A02-9-4 (SEQ ID NO: 117) and HIG2-A02-10-8 (SEQ ID NO: 121) show
potent IFN-gamma production. "a" depicts the example of negative peptides which
could not be detected CTL-inducing ability despite possible binding activity with
HLA. "b" depicts the CTL-inducing ability of HIG2-A24-9-19 (SEQ ID NO: 110).
HIG2-A24-9-19 (SEQ ID NO: 110) demonstrated potent [FN-gamma production as
compared to the control by IFN-gamma ELISPOT assay, and CTL line, that was es-
tablished from the positive well #6 shown in boxed wells, demonstrated the specific
response against the target cells pulsed with the epitope peptide. "c" depicts the CTL-
inducing ability of HIG2-A24-9-22 (SEQ ID NO: 111). HIG2-A24-9-22 (SEQ ID NO:
111) demonstrated potent IFN-gamma production as compared to the control by IFN-
gamma ELISPOT assay, and CTL line and clone, that was established from the
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positive well #7 shown in boxed wells, demonstrated the specific response against the
target cells pulsed with the epitope peptide. "d" depicts the CTL-inducing ability of
HIG2-A24-9-8 (SEQ ID NO: 387). HIG2-A24-9-8 (SEQ ID NO: 387) demonstrated
potent IFN-gamma production as compared to the control by IFN-gamma ELISPOT
assay, and CTL line and clone, that were established from the positive well #5 shown
in boxed wells, demonstrated the specific response against the target cells pulsed with
the epitope peptide. "e” depicts the CTL-inducing ability of HIG2-A02-9-8 (SEQ ID
NO: 114). HIG2-A02-9-8 (SEQ ID NO: 114) demonstrated potent IFN-gamma
production as compared to the control by IFN-gamma ELISPOT assay, and CTL line
was established from the positive well #10 shown in boxed wells. The established CTL
line raised against the peptide demonstrate specific CTL activity against 293T
transfected both full length of HIG2 gene and HILA-A02 molecule. 293T transfected
full length of HIG2 but not HLLA-AQ2, 293Ts transfected HLLA-AQ2 and FoxP3 gene as
substitute dor full length of HIG2 and 293Ts transfected HLLA-AO2 and pulsed with |
HIG2-5-15 were prepared for the negative control. The CTL line showed high specific
CTL activity against 293T that transfected both HIG2 and HL.A-AQ2.
[fig.4-2]Figure 4 depicts the results of the screening of epitope peptides, which, in turn,
demonstrate that HIG2-A24-9-19 (SEQ ID NO: 110), HIG2-A24-9-22 (SEQ ID NO:
111), HIG2-A24-9-8 (SEQ ID NO: 387), HIG2-A24-10-7 (SEQ ID NO: 112),
HIG2-A24-10-18 (SEQ ID NO: 394), HIG2-A02-9-15 (SEQ ID NQ: 116), -
HIG2-A02-9-4 (SEQ ID NO: 117) and HIG2-A02-10-8 (SEQ ID NO: 121) show
potent IFN-gamma production. "{" depicts the CTL-inducing ability of
HIG2-A24-10-7 (SEQ ID NO: 112). HIG2-A24-10-7 (SEQ ID NO: 112) demonstrated
potent IFN-gamma production as compared to the control by IFN-gamma ELISPOT
assay, and CTL lines or clone, that were established from the positive well #1 and #7
~ shown in boxed wells, demonstrated the specific response against the target cells
pulsed with the epitope peptide. "g" depicts the CTL-inducing ability of
HIG2-A24-10-18 (SEQ ID NO: 394). HIG2-A24-10-18 (SEQ ID NO: 394)
demonstrated potent IFN-gamma production as compared to the control by IFN-
gamma ELISPOT assay, and CTL line and clone, that were established from the
positive well #7 shown in boxed wells, demonstrated the specific response against the
target cells pulsed with the epitope peptide. "h" depicts the CTL-inducing ability of
HIG2-A02-9-15 (SEQ ID NO: 116). HIG2-A02-9-15 (SEQ ID NO: 116) demonstrated
potent IFN-gamma production as compared to the control by IFN-garoma ELISPOT
assay, and CTL line was established from the positive well #10 shown in boxed wells.
The established CTL line raised against the peptide demonstrated specific CTL activity
against COS7 transfected both full length of HIG2 gene and HLA-A02 molecule.
COS7 transfected full length of HIG2 but not HLLA-AQ2 and COS7s transfected HLA-
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AQ2 and pulsed with HIG2-9-8 peputide were prepared for the negative control. The
CTL line showed high specific CTL activity against COS7 that transfected both HIG2
and HLA-AQ2. ‘
[ﬁg.ét—SIFigmé 4 depicts the results of the screening of epitope peptides, which, in turn,
demonstrate that HIG2-A24-9-19 (SEQ ID NO: 110}, HIG2-A24-9-22 (SEQ ID NO:
111), HIG2-A24-9-8 (SEQ ID NO: 387), HIG2-A24-10-7 (SEQ ID NO: 112),
HIG2-A24-10-18 (SEQ ID NO: 354), HIG2-A02-9-15 (SEQ ID NQO: 116), _
HIG2-A02-9-4 (SEQ ID NO: 117) and HIG2-A02-10-8 (SEQ ID NO: 121) show
potent IFN-gamma production. "i" depicts the CTL-inducing abﬂiry of HIG2-A02-9-4
(SEQ ID NO: 117). HIG2-A02-9-4 (SEQ IID NO: 117) demonstrated potent IFN-
gamma production as compared to the control by IFN~gamm ELISPOT assay, and
CTL line and clone were established from the positive well #10 shown in boxed wells.
The established CTL line raised against the peptide demonstrated specific CTL activity
against COS7 transfected both full length of HIG2 gene and HLA-A02 molecule
(middle graph). Also, COS7 transfected full length of HIG2 but not FILLA-AQ2, COST7s
transfected HLLA-A02 and TTK gene as substitute for full length of HIG2 and COS7s
transfected HLA-A02 and pulsed with HIG2-9-8 were prepared for the negative
control. Cytotoxic activity of the CTL clone against 2937T, transfected both full length
of HIG?2 gene and HLA-AQ2 molecule, and cancer cell line, Caki-1 endogenously ex-
pressing HIGZ and HLA-AQ2 was measured by Cr-release assay (CRA) (lower
graphs), and the CTL clone had very potent cytotoxic activity against the transfectant
with both of HIG2 gene and HL.A-A02, and Caki-1. On the other hand, the effector
cells did not demonstrate the cytotoxic activity of the CTL line against 293T,
transfected only HIG2 or only HL.A-AQ2, and cancer cell line, A498 expressing only
HIG2 was not detected. "j" depicts the CTL-inducing ability of HIG2-A02-10-8 (SEQ
ID NO: 121). FIG2-A02-10-8 (SEQ ID NO: 121) demonstrated potent IFN-gamma
production as compared to the control by IFN-gamma ELISPOT assay, and CTL line,
that was established from the positive well #9 shown in boxed wells, demonstrated the
specific response against the target cells pulsed with the epitope peptide.
[fig.5-1]Figure 5 depicts the results of the screening of epitope peptides, which, in turn,
demonstrate that INHBB-A24-9-180 (SEQ ID NO: 395), INHBB-A24-10-180 (SEQ
ID NO: 133), INHBB-A24-10-305 (SEQ ID NO: 135), INHBB-A24-10-7 (SEQ ID
NO: 137) and INHBB-A24-10-212 (SEQ ID NO: 426) show potent IFN-gamma
production. "a" depicts the example of negative peptides which could not be detected
CTL-inducing ability despite possible binding activity with HLA. "b" depicts the CTL-
inducing ability of INHBB-A24-9-180 (SEQ ID NO: 395). INHBB-A24-9-180 (SEQ
ID NO: 395) demonstrated potent IFN-gamma production as compared to the control
by IFN-gamma ELISPOT assay, and CTL line and clone was established from the
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positive well #7 shown in boxed wells, Cytotoxic activity of the established CTL clone
against tumor cells, Miapaca? expressing both of INHBB and HLA-A(2 was measured
by Cr-release assay (CRA), and the effector cells showed high specific cytotoxic
activity against Miapaca2. On the other hand, it did not show significant specific
cytotoxic activity against Caki-1 expressing INHBB but not HLA-AG2. "c" depicts the
CTL-inducing ability of INHBB-A24-10-180 (SEQ ID NO: 133). INHBB-A24-10-180
(SEQ ID NO: 133) demonstrated potent IFN-gamma production as compared to the
control by IFN-gamma ELISPOT assay, and CTL line was established from the
positive well #3 shown in boxed wells. The established CTL line raised against the
peptide demonstrated high specific CTL activity against 293T transfected both of full
length of INHBB gene and HLA-A24 molecule. Also, 263T transfected full length of
INHBB but not HLA-A24 and 293Ts transfected HLA-A24 and pulsed with INHBB-
10-305 peptide were prepared for the negative control.

[fig.5-2JFigure 5 depicts the results of the screening of epitope peptides, which, in turn,
demonstrate that INHBB-A24-9-180 (SEQ ID NO: 395), INHBB-A24-10-180 (SEQ
ID NO: 133), INHBB-A24-10-305 (SEQ ID NO: 135), INHBB-A24-10-7 (SEQ ID
NO: 137) and INHBB-A24-10-212 (SEQ ID NO: 426) show potent IFN-gamma
production. "d" depicts the CTL-inducing ability of INHBB-A24-10-305 (SEQ ID NO:
135). INHBB-A24-10-305 (SEQ ID NO: 135) demonstrated potent IFN-gamma
production as compared o the control by IFN-gamma ELISPOT assay, and CTL line
and clone were established from the positive well #2 shown in boxed wells. The es-

. tablished CTL clone raised against the peptide demonstrated high specific CTL activity
against 293T transfected both full length of INHBB gene and HLA-A24 molecule.
Also, 293T transfected full length of INHBB but HLA-A24 and 293Ts transfected
HLA-A24 and pulsed with INHBB-10-180 peptide were prepared for the negative
control. "e" depicts the CTL-inducing ability of INHBB-A24-10-7 (SEQ ID NO: 13D)).
INHBB-A24-10-7 (SEQ ID NO: 137) demonstrated potent IFN-gamma production as
compared to the control by IFN-gamma ELISPOT assay, and CTL lines were es-
_tablished from the positive well #8 shown in boxed wells in upper panel and #2 shown
in boxed wells in lower panel. The CTL line from #8 well demonstrated specific CTL
activity against 293T transfected both full length of INHBB gene and HLA-A24
molecule, Also, 293T transfecied full length of INHBB but not HLLA-A24 and 293Ts
transfected HLA-A24 and pulsed with INHBB-10-40 peptide were prepared for the
negative control. "f" depicts the CTL-inducing ability of INHBB-A24-10-212 (SEQ ID
NO: 426). INHBB-A24-10-212 (SEQ ID NO: 426) demonstrated potent IFN-gamma
production as compared to the control by IFN-gamma ELISPOT assay, and CTL line,
that was established from the positive well #1 shown in boxed wells, demonstrated the
specific response against the target cells pulsed with the epitope peptide.
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[fig.6-1]Figure 6 depicts the results of the screening of epitope peptides, which, in turn,
demonstrate that KIF20A-A24-10-304 (SEQ ID NO: 186), KIF20A-A24-9-383 (SEQ
ID NO: 178), KIF20A-A24-10-66 (SEQ ID NO: 194) and KIF20A-A24-9-303 (SEQ
ID NO: 174) show potent IFN-gamma production. "a" depicts the example of negative
peptides which could not be detected CTL-inducing ability despite possible binding
activity with HLA. "b" depicts the CTL~inducing a?m.hty of KIF20A-A24-10-304 (SEQ
ID NO: 186). KIF20A-A24-10-304 (SEQ ID NO: 186) demonstrated potent IFN-
gamma production as compared to the control by IEN-gamma ELISPOT assay. The
well #5 shown in boxed wells in lower right panel demonstrated the specific response
against the target cells pulsed with the epitope peptide. Moreover, CTL line and clone,
that were established from the positive well #5 shown in boxed wells in upper left
panel, also demonstrated the specific response against the target cells pﬁlsed with the
epitope peptide. The established CTL clone raised against the peptide demonstrated
specific CTL activity against 24-LCL transfected full length of KIF20A gene. Also,
A24-1CL transfected mock vector was prepared for the negative control. Cytoioxic
activity of the CTL clone against tumor cells, Miapaca?2 expressing both of KIF20A
and HLA-A24 was measvred'bj Crrelease assay (CRA), and the CTL clone had very
potent specific cytotoxic activity against Miapaca2 (lower right graph). On the other
hand, it did not show significant specific cytotoxic activity against PK59 expressing
KIF20A but not HLLA-A24. "c" depicts the CTL-inducing ability of
KIF20A-A24-9-383 (SEQ ID NO: 178). KIF20A-A24-9-383 (SEQ ID NO: 178)
demonstrated potent IFN-gamma production as compared to the control by IFN-
gamma ELISPOT assay. The well #3 and 4 shown in boxed wells in right panel
demonstrated the specific response against the target cells pulsed with the epitope
peptide. Moreover, CTL line, that was established from the positive well #3 shown in
boxed wells in left panel, also demonstrated the specific response against the target
cells pulsed with the epitope peptide. The established CTL line demonstrated high
specific CTL. activity against COS7 transfected both full length of KIF20A gene and
HLA-A24 molecule. Also, COS7 transfected full length of KIF20A but not HLLA-A24
and COSTs transfected HLA-A24 and pulsed with KIF20A-9-621 peptide were
prepared for the negative control.

[fig.6-2]Figure 6 depicts the results of the screening of epitope peptides, which, in turn,
demonstrate that KIF20A-A24-10-304 (SEQ ID NO: 186), KIF20A-A24-9-383 (SEQ
ID NO: 178), KIF20A-A24-10-66 (SEQ ID NO: 194) and KIF20A-A24-9-305 (SEQ
ID NO: 174) show potent IFN-gamma production. "d" depicts the CTL-inducing
ability of KIF20A-A24-10-66 (SEQ ID NO: 194). KIF20A-A24-10-66 (SEQ ID NO:
194) demonstrated potent IFN-gamma production as compared to the control by IFN-
gamma ELISPOT assay, and CTL lines, that were established from the positive well
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#6 shown in boxed wells in upper left panel and #3 shown in boxed wells in lower
middle panel demonstrated the specific response against the target cells pulsed with the
epitope peptide. Moreover, CTL clone selected from CTL line from #6 well by limiting
dilution demonstrated specific CTL activity against the target cells. The established
CTL clone showed specific CTL activity against COS7 transfected both full length of
KIF20A gene and HLA-A24 molecule. Also, COS7 transfected full length of KIF20A
but not HLA-A24, COS7s transfected HLA-A24 and URLC10 gene as substitute for
full length of KIF20A and COS7 transfected HLLA-A24 and pulsed with KIF20A-10-
308 peptide were prepared for the negative control. "e" depicts the CTL-inducing ability
of KIF20A-A24-9-305 (SEQ ID NO: 174). KIF20A-A24-9-305 (SEQ ID NO: 174)
demonstrated potent [FN-gamma production as compared to the control by IFN-gamma
ELISPOT assay, and CTL lines, that were established from the positive well #2 shown
in boxed wells in upper left panel and #6 shown in boxed welis in lower middie panel,
demonstrated the specific response against the target cells pulsed with the epitope
peptide. Moreover, CTL clone selected from CTL line from #2 well by limiting dilution
demonstrated specific CTL activity against the target cells. Cytotoxic activity of the
CTL clone against tumor cells, PK45P expressing both of KIF20A and HLA-A24 was
measured by Cr-release assay {CRA), and the CTL clone had very potent cytotoxic
activity against PK45P. On the other hand, it did not show significant specific cytotoxic
activity against PK.59 expressing KIF20A but not HLA-A24.

[Fig. 7-1}

Figure 7 depicts the results of the screening of epitope peptides, which, in turn,
demonstrate that KNTC2-A24-9-309 (SEQ ID NO: 196), KNTC2-A24-9-124 (SEQ ID
NQO: 202), KNTC2-A24-9-154 (SEQ ID NO: 210) KNTC2-A24-9-150 (SEQ ID NO:
213), KNTC2-A24-10-452 (SEQ ID NO: 214), KNTC2-A24-10-227 (SEQ ID NO: 217)
and KNTC2-A24-10-273 (SEQ ID NO: 223) show potent IFN-gamma production. "a"
depicts the example of negative peptides which could not be detected CTL-inducing
ability despite possible binding activity with HLA. "b" depicts the CTL-inducing ability
of KNTC2-A24-9-309 (SEQ ID NO: 196). KNT(C2-A24-9-309 (SEQ ID NO: 196)
demonstrated potent IFN-gamma production as compared to the control by IFN-gamma
ELISPOT assay, and CTL line, that was established from the positive well #8 shown in
boxed wells, demonstrated the specific response against the target cells pulsed with the
epitope peptide.. "¢" depicts the CTL-inducing ability of KNTC2-A24-9-124 (SEQ ID
NO: 202). KNTC2-A24-9-124 (SEQ ID NO: 202) demonstrated potent IFN-gamma
production as compared to the control by IFN-gamma ELISPOT assay, and CTL line,
that was established from the positive well #5 shown in boxed wells, demonstrated the
specific response against the target cells pulsed with the epitope peptide. "d" depicts the
CTL-inducing ability of
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KNTC2-A24-9-154 (SEQ ID NO: 210). KNTC2-A24-9-154 (SEQ ID NO: 210)
demonstrated potent IFN-gamma production as compared to the control by IFN-gamma
ELISPOT assay, and CTL line and clone, that were established from the positive well
#5 shown in boxed wells demonstrated the specific response against the target cells
pulsed with the epitope peptide. "e" depicts the CTL-inducing ability of KNTC2-A24-9-
150 (SEQ ID NO: 213). KNTC2-A24-9-150 (SEQ ID NQO: 213) demonstrated potent
IFN-gamma production as compared to the control by IFN-gamma ELISPOT assay, and
CTL line, that was established from the positive well #7 shown in boxed wells,
demonstrated the specific response against the target cells pulsed with the epitope
peptide.

{Fig. 7-2]

Figure 7 depicts the results of the screening of epitope peptides, which, in turn,
demonstrate that KNTC2-A24-9-309 (SEQ ID NO: 196), KNTC2-A24-9-124 (SEQ ID
NO: 202), KNTC2-A24-9-154 (SEQ ID NO: 210) KNTC2-A24-9-150 (SEQ ID NO:
213), KNTC2-A24-10-452 (SEQ ID NO: 214), KNTC2-A24-10-227 (SEQ ID NO: 217)
and KNTC2-A24-10-273 (SEQ ID NO: 223) show potent IFN-gamma production. "{"
depicts the CTL-inducing ability of KNTC2-A24-10-452 (SEQ ID NO: 214), KNTC2-
A24-10-452 (SEQ ID NO: 214) demonstrated potent IFN-gamma production as
compared to the control by IFN-gamma ELISPOT assay, and CTL lines and clone, that
were established from the positive well #4 shown in boxed wells in upper left panel and
. #5 shown in boxed wells in middle panel, demonstrated the specific response against the
target cells pulsed with the epitope peptide. Moreover, CTL clone selected from CTL
line from #5 well by limiting dilution demonstrated specific CTL activity against the
target cells. The established CTL line from #4 well showed specific CTL activity
against HEK 293 transfected both full length of KNTC2 gene and HLA-A24 molecule.
Also, HEK293 transfected full length of KNTC2 but not HLA-A24, HEK293
transfected HLA-A24 but full length of KNTC2 and HEK293 transfected HLA-A24
pulsed with KNTC-9-309 peptide were prepared for the negative control. "g" depicts the
CTL-inducing ability of KINTC2-A24-10-227 (SEQ ID NO: 217). KNTC2-A24-10-227
(SEQ ID NO: 217) demonstrated potent IFIN-gamma production as compared to the
control by IFN-gamma ELISPOT assay, and CTL line, that was established from the
positive well #1 shown in boxed well s, demonstrated the specific response against the
target cells pulsed with the epitope peptide. "h" depicts the CTL-inducing ability of
KNTC2-A24-10-273 (SEQ ID NO: 223). KNTC2-A24-10-273 (SEQ ID NO: 223)
demonstrated potent IFN-gamma production as compared to the control by IFN-gamma
ELISPOT assay, and CTL line, that was established from the positive well #8 shown in
boxed wells, demonstrated the specific response against the target cells pulsed with the
epitope peptide.

[Fig. 8-1]

Figure 8 depicts the results of the screening of epitope peptides, which, in turn,
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demonstrate that TTK-A02-9-462 (SEQ ID NO: 227), TTK-A02-9-719 (SEQ ID NO-:
233), TTR-A02-8-547 (SEQ ID NO: 228) and TTK-A02-10-462 (SEQ ID NO: 254),
show potent IFN-gamma production. "a" depicts the example of negative peptides
which could not be detected CTL-inducing ability despite possible binding activity
with HLLA. "b" depicts the CTL-inducing ability of TTK-A02-9-462 (SEQ ID NO:
227). TTK-A02-9-462 (SEQ ID NO: 227) demonstrated potent IFN-gamma production
as compared fo the control by IFN-gamma ELISPOT assay, and CTL line and two
clones, that were cstablishcd from the positive well #4 shown in boxed wells,
demonstrated the specific response against the target cells pulsed with the epitope
peptide. The established CTL clone showed high specific CTL activity against COS7
transfected both full length of TTK gene and HLA-A02 molecule. Also, COST
transfected full length of TTK but not HLA-AQ2, COS87s transfected HLLA-AQ2 but not
full length of TTK and COS7s transfected HI A-AD2 pulsed with TTK-9-547 peptide
were prepared for the negative control. "c¢" depicts the CTL-inducing ability of TTK-
A0Q2-9-719 (SEQ ID NO: 233). TTK-A02-9-719 (SEQ ID NO: 233) demonstrated
potent IFN-gamma production as compared to the control by IFN-gamma ELISPOT
assay, and CTL line and clones were established from the positive well #1 shown in
boxed wells, The established CTL line showed high specific CTL activity against
COS7 ransfected both full length of TTK gene and HLA-A02 molecule. Also, COS7
transfected full length of TTK but not HLA-AQ2 and COS7s transfected HLLA-AQ2 and
HIG2Z gene as substitute for full length of TTK were prepared for the pegative control.
[fig.8-2]Figure 8 depicts the results of the screening of epitope peptides, which, in turn,
demonstrate that TTK-A02-9-462 (SEQ ID NO: 227), TTK-A02-9-719 (SEQ ID NO:
233), TTK-A02-9-547 (SEQ ID NO: 228) and TTK-A02-10-462 (SEQ ID NO: 254),
show potent IFN-gamma production. "d" depicts the CTL-inducing ability of TTK-
A02-9-547 (SEQ ID NO: 228). TTK-A02-9-547 (SEQ ID NO: 228) demonstrated
potent IFN-gamma production as compared to the control by IFN-gamma ELISPOT
assay, and CTL line and clones were established from the positive well #2 shown in
boxed wells. The established CTL line showed specific CTL activity against COS7
transfected both full length of TTK gene and HLA-AQ2 molecule. Also, COS7
transfected full length of TTK but not HLA-A02, COS7s transfected HLLA-AQ2 but not
full length of TTK and COS7s transfected HLLA-A02 and pulsed with TTK-10-462
were prepared for the negative control.

[fig.8-3]Figure 8 depicts the results of the screening of epitope peptides, which, in turn,
demonstrate that TTK-A02-9-462 (SEQ ID NO: 227), TTK-A02-9-719 (SEQ ID NO:
233), TTK-A02-8-547 (SEQ ID NO: 228) and TTK-A02-10-462 (SEQ ID NO: 254),
show potent [FN-gamma production. "e" depicts the CTL-inducing ability of TTK-
A02-10-462 (SEQ ID NO: 254). TTK-A02-10-462 (SEQ ID NO: 254) demonstrated
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potent IFN-gamma production as compared to the control by IFN-gamma ELISPOT
assay, and CTL line and three clones were established from the positive well #8 shown
in boxed wells. The established CTL clone showed specific CTL activity against COS7
transfected both full length of TTK gene and HILA-A(2 molecule. Also, COS7
transfected full length of TTK but not HILA-A02, COS7s transfected HL.A-AQO2 but pot
full length of TTK and COS7s transfected HLA-AQ2 and pulsed with TTK-9-547
peptide were prepared for the negative control.
[fig.9-1]Figure 9 depicts the results of the screening of epitope peptides, which, in turn,
demonstrate that URLC10-A02-9-206 (SEQ ID NO: 271), URLC10-A02-9-212 (SEQ
ID NO: 272) and URLC10-A02-10-211 (SEQ ID NO: ;788) sliow potent IFN-gamma
production. "a" 'depzcts the example-of negative peptldes which could not be detected
CTL-inducing ability despite possible binding activity with HLA. "b" depicts the CTL-
inducing ability of URLC10-A02-9-206 (SEQ ID NO: 271). URLC10-A02-9-206
(SEQ ID NO: 271) demonstrated potent IFN-gamma production as compared to the
control by IFN-gamma ELISPOT assay, and CTL line, that was established from the
positive well #7 shown in boxed wells, demonstrated the spéciﬁc response against the
target cells pulsed with the epitope peptide. "c" depicts the CTL-inducing ability of
URLC10-A02-9-212 (SEQ ID NO: 272), URLC10-A02-9-212 (SEQ ID NO: 272)
demonstrated potent IFN-gamma production as compared to the control by IFN-
gamma ELISPOT assay, and CTL line, that was established from the positive well #3
shown in boxed wells, demonstrated the specific response against the target cells
pulsed with the epitope pepﬁde "d" depicts the CTL-inducing ability of
URLC10-A02-10-211 (SEQ ID NO: 288). URLC10-A02-10-211 (SEQ ID NO: 288)
demonstrated potent IRN-gamma production as compared to the control by IFN-
gammea ELISPOT assay, and CTL line and clones, that were established from the
positive well #5 shown in boxed wells,
[fig.9-2]Figure 9 depicts the results of the screening of epitope peptides, which, in turn,
demonstrate that URLC10-A02-9-206 (SEQ ID NO: 271), URLCI10-A02-9-212 (SEQ
ID NO: 272) and URLC10-A02-10-211 (SEQ ID NO: 288) show potent IFN-gamma
production. " Continuation of d" The established CTL clone showed high specific CTL
activity against COS7, Hek293 and 293T which were transfected both full length of
URLLC10 gene and HLA-AQO2 molecule. Also, COS7, Hek293 or 293T which were
transfected full length of URLCI0 but not HLA-AQ2 and COS7s, Hek293s or 293Ts,
which were transfected HLA-AQ2 and pulsed with URLC10-10-64, were prepared for
the negative control. In this drawings, "+" means the peptide pulsed target, "-" means
the no peptide pulsed target, "R" means Responder, "S" means Stimulator, "E" means
Effector, and "T" means Target.

Detajled Description of the Invention
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The words "a", "an", and "the" a5 used herein mean "at least one” unless otherwise spe-
cifically indicated.

Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this
invention belongs.

The present invention is based in part on the discovery of applicable targets of im-
munotherapy. Identification of new TAAs, particularly those that induce potent and
specific anti-tumor immune responses, warrants further development of the clinical ap-
plication of the peptide vaccihation strategy in various types of cancer (Boon T et al.,
(1996) J Exp Med 183: 725-9.; van der Bruggen P et al., (1991) Science 254: 1643-7.;
Brichard V et al,, (1993) J Exp Med 178: 489-95.; Kawakami Y et al., (1994) J Exp
Med 180: 347-52.; Shichijo S et al., (1998) J Exp Med 187:277-88.; Chen YT et al.,
(1997) Proc.Natl. Acd. ScLUSA, 94: 1914-8.; Harris CC, (1996) J Natl Cancer Inst
88:1442-55.; Butterﬁ;ld LHet al, (1999) Cancer Res 59:3134-42.; Vissers JL et al.,
(1999) Cancer Res 59: 5554-9.; van der Burg SH et al., (1996) J. Immunol
156:3308-14,; Tanaka F et al., (1997) Cancer Res 57:4465-8.; Fujie T et al., (1999) Int
J Cancer 80:169-72.; Kikuchi M et al., (1999) Int J Cancer 81 : 459-66.; Oiso M et al.,
(1999) Int J Cancer 81:387-94.). Because TAAs have often no immunogenicity,
discovery of fitting targets is extremely important issue.

As noted above,

CDH3 (GenBank Accession No. NM_001793; SEQ IDNos.1, 2),

EPHA4 (GenBank Accession No. 1.36645; SEQ ID Nos.3, 4),

- ECT2 (GenBank Accession No. AY376439; SEQ ID Nos.5, 6),

HIG?2 (GenBank Accession No. NM_013332; SEQ ID Nos.7, 8)

INHBB (GenBank Accession No. NM_002193; SEQ ID Nos.9, 10),

KIF20A (GenBank Accession No. NM_005733; SEQ ID Nos.11, 12),

KENTC2 (GenBank Accession No. AF017790; SEQ ID Nos.13, 14),

TTK (GenBank Accession No. NM_003318; SEQ ID Nos.15, 16) and

URLC10 (GenBank Accession No. NM_017527; SEQ ID Nos.17, 18) were
previously identified as over-expressed in various cancers using cDNA microarray
technologies. ' .

In the present invention, peptides derived from CDH3, EPHA4, ECT2, HIG2,
INHBB, KIF20A, KNTC2, TTK or URLCI10 are shown to be TAA epitopes restricted
by HLLA-A24 and HLLA-A2, an HLA allele commonly found in the Japanese and
Caucasian populations. Specifically, using their binding affinities to HLA-A24 or
HILA-A2, candidates of HLLA-A24 or HLA-A2 binding peptides derived from CDH3,
EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK or URLC10 were identified.
After the in vitro stimulation of T-cells by dendritic cells (DCs) loaded with these
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peptides, CTLs were successfully established using the following peptides.
CDH3-A24-9-513 (SEQ ID NO: 19),
CDH3-A24-9-406 (SEQ ID NO: 22),
CDH3-A24-10-807 (SEQ ID NO: 30),
CDH3-A24-10-332 (SEQ ID NO: 34),
CDH3-A24-10-655 (SEQ ID NO: 344),
CDH3-A24-10-470 (SEQ ID NO: 358),
EphA4-A24-9-453 (SEQ ID NO: 41),
EphA4-A24-9-5 (SEQ ID NO: 44),
EphA4-A24-9-869 (SEQ ID NO: 46),
EphA4-A24-9-420 (SEQ ID NO: 48),.
EphA4-A24-10-24 (SEQ ID NO: 78),
EphA4-A02-9-501 (SEQ ID NO: 376),
EphA4-A02-9-165 (SEQ ID NO: 379),
ECT2-A24-9-515 (SEQ ID NO: 80),
ECT2-A24-10-40 (SEQ ID NO: 100),
ECT2-A24-10-101 (SEQ ID NO: 101),
HIG2-A24-9-19 (SEQ ID NO: 110),
HIG2-A24-9-22 (SEQID NO: 111),
HIG2-A24-9-8 (SEQ ID NO: 387),
HIG2-A24-10-7 (SEQ ID NO: 112),
HIG2-A24-10-18 (SEQ 1D NO: 394),
HIG2-A02-9-8 (SEQ ID NO: 114),
HIG2-A02-9-15 (SEQ ID NQ: 116),
HIG2-A02-9-4 (SEQ ID NO: 117),
HIG2-A02-10-8 (SEQ ID NO: 121),
INHBB-A24-9-180 (SEQ ID NO: 395),
INHBB-A24-10-180 (SEQ ID NO: 133),
INHBB-A24-10-305 (SEQ ID NO: 135),
INHBB-A24-10-7 (SEQ ID NO: 137),
INHBB-A24-10-212 (SEQ ID NO: 426),
KIF20A-A24-9-305 (SEQ ID NO: 174),
KIF20A-A24-9-383 (SEQ ID NO: 178),
KIF20A-A24-10-304 (SEQ ID NO: 186),
KIF20A-A24-10-66 (SEQ ID NO: 194),
KINTC2-A24-9-309 (SEQ ID NO: 196),
KNTC2-A24-9-124 (SEQ ID NO: 202),
KNTC2-A24-9-154 (SEQ ID NO: 210),



21

KNTC2-A24-9-150 (SEQ ID NO: 213),

KNTC2-A24-10-452 (SEQ ID NO: 214),

KNTC2-A24-10-227 (SEQ ID NO: 217),

KNTC2-A24-10-273 (SEQ ID NO: 223),

TTK-A02-9-462 (SEQ ID NO: 227),

TTK-A02-9-547 (SEQ ID NO: 228),

TTK-A02-9-719 (SEQ ID NO: 233),

TTK-A02-10-462 (SEQ ID NO: 254),

URLC-A02-9-206 (SEQ ID NO: 271),

URLC-A02-9-212 (SEQ ID NO: 272) and

URLC-A02-10-211 (SEQ ID NO: 288)

[0020]

These peptides are epitope peptides of each TAA restricted by HLA-A24 or HLA-A2.
Since these antigens are over-expressed in most cancers and are associated with tumor
cell proliferation, they find utility as immunotherapeutic targets against cancers.
Exemplary cancers include, but are not limited to, bladder cancer, breast cancer,
cervical cancer, cholangincellular carcinoma, CML, colorectal cancer, endometriosis,
esophageal cancer, gastric cancer, diffused type gastric cancer, liver cancer, NSCLC,
Iymphoma, osteosarcoma, ovarian cancer, pancreatic cancer, prostate cancer, renal
carcinoma, SCLC, soft tissue tumor and testicular tumor.

[0021]

Accordingly, the present invention further provides methods of treating or preventing a
disease associated with the over-expression of CDH3, EPHA4, ECT2, HIG2, INHBB,
KIF20A, KNTC2, TTK and/or URLC10, e.g. cancers in a subject, such methods
including the steps of administering to the subject an immunogenic peptide of less than
about 40 amino acids, often less than about 20 amino acids, usually less than about 15
amino acids and having the amino acid sequence of SEQ ID NOs: 19, 22, 30, 34, 344,
358,41, 44, 46, 48, 78, 376, 379, 80, 100, 101, 110, 111, 387, 112, 394, 114, 116, 117,
121,395, 133, 135, 137, 426, 174, 178, 186, 194, 196, 202, 210, 213, 214, 217, 223,
227,228, 233,254,271,272 or 288.

[0022]

Alternatively, the immunogenic peptide may have an amino acid sequence as set forth
in SEQ ID NOs: 19, 22, 30, 34, 344, 358, 41, 44, 46, 48, 78, 376, 379, 80, 100, 101, 110,
111,387,112,394, 114,116, 117, 121, 395, 133, 135, 137, 426, 174, 178, 186, 194,
196,202,210, 213, 214, 217, 223, 227, 228, 233, 254, 271, 272 or 288 in which 1, 2, or
several (e.g., up to 5) amino acids are substituted, deleted or added, provided the
resulting variant peptide retains the immunogenic activity (i.e., the ability to induce
CTLs specific to cells expressing CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A,
KNTC2, TTK and/or URLC10, e.g. cancers).

[0023]

The number of residues to be substituted, deleted, or added is generally 5 amino acids or
less, preferably 4 amino acids or less, more preferably 3 amino acids or less,



22

even more preferably one or two amino acids. The cancers contemplated include, but
are not limited to, bladder cancer, breast cancer, cervical cancer, cholangincellular
carcinoma, CML, colorectal cancer, endometriosis, esophageal cancer, gastric cancer,
diffused type gastric cancer, liver cancer, NSCLC, lymphoma, osteosarcoma, ovarian
cancer, pancreatic cancer, prostate cancer, renal carcinoma, SCLC, soft tissue tumor and
testicular tumor. Furthermore the present invention provides methods for preventing
post-surgery recurrence of these diseases mentioned above.

[0024]

Variant peptides (i.e., peptides having an amino acid sequence modified by substituting,
deleting, or adding one, two or several amino acid residues to an original amino acid
sequence) are known to retain the original biological activity (Mark DF et al., (1984)
Proc Natl Acad Sci USA 81: 5662-6.; Zoller MJ and Smith M, (1982) Nucleic Acids
Res 10:6487-500.; Dalbadie-McFarland G et al., (1982) Proc Natl Acad Sci USA 79:
6409-13.). In the context of the present invention, it is preferable that the amino acid
modification results in conservation of the properties of the original amino acid side-
chain (a process known as conservative amino acid substitution). Examples of
properties of amino acid side chains include hydrophobic amino acids (A, I, L, M, F, P,
W, Y, V), hydrophilic amino acids (R, D, N, C, E, Q, G, H, K, S, T), and side chains
having the following functional groups or characteristics in common: an aliphatic side-
chain (G, A, V., L, 1, P); a hydroxyl group containing side-chain (S, T, Y); a sulfur atom
containing side-chain (C, M); a carboxylic acid and amide containing side-chain (D, N,
E, Q); a base containing side-chain (R, K, H); and an aromatic containing side-chain (H,
F, Y, W). Note, the parenthetic letters indicate the one-letter codes of amino acids.
[0025]

In preferred embodiments, the immunogenic peptide is a nonapeptide (9-mer) or a .
decapeptide (10-mer).

The present invention further provides a method of inducing anti-tumor immunity for a
disease associated with the over-expression of CDH3, EPHA4, ECT2, HIG2, INHBB,
KIF20A, KNTC2, TTK and/or URLCI10, e.g. cancers, in a subject, such a method
including the steps of administering to the subject an immunogenic peptide of the
present invention, namely one having the amino acid sequence of SEQ ID NOs: 19, 22,
30, 34, 344, 358,41, 44, 46, 48, 78, 376, 379, 80, 100, 101, 110, 111, 387, 112, 394,
114,116,117, 121, 395,133, 135, 137, 426, 174, 178, 186, 194, 196, 202, 210, 213,
214,217,223, 227, 228, 233, 254,271, 272 or 288, or a variant thereof (i.e., including 1,
2, or several (e.g., up to 5) amino acid substitutions, deletions, or additions) to the
subject in need thereof. The cancers contemplated include, but are not limited to,
bladder cancer, breast cancer, cervical cancer, cholangincellular carcinoma, CML,
colorectal cancer, endometriosis, esophageal cancer, gastric cancer, diffused type gastric
cancer, liver cancer, NSCLC, lymphoma, osteosarcoma, ovarian cancer,



pancreatic cancer, pancreatic cancer, prostate cancer, renal carcinoma, SCLC, soft tissue
tumor and testicular tumor.

[0026]

In the context of the present invention, the subject is preferably a mammal. Exemplary
mammals include, but are not limited to, e.g., a human, non-human primate, mouse, rat,
dog, cat, horse, or cow.

In the present invention, the peptide can be administered to a subject via an in vivo or ex
vivo protocol. Furthermore, the present invention also provides use of nonapeptide or
decapeptide selected from peptides having the amino acid sequence of SEQ ID NOs: 19,
22,30, 34,344, 358,41, 44, 46, 48, 78,376, 379, 80, 100, 101, 110, 111, 387, 112, 394,
114,116,117, 121, 395, 133, 135, 137,426, 174, 178, 186, 194, 196, 202, 210, 213,
214,217,223,227, 228, 233,254,271, 272 or 288 (and variants thereof) for
manufacturing an immunogenic composition for treating or preventing a disease
associated with the over-expression of CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A,
KNTC2, TTK and/or URLC10, e.g. cancers. The cancers contemplated include, but are
not limited to, bladder cancer, breast cancer, cervical cancer, cholangincellular
carcinoma, CML, colorectal cancer, endometriosis, esophageal cancer, gastric cancer,
diffused type gastric cancer, liver cancer, NSCLC, lymphoma, osteosarcoma, ovarian
cancer, pancreatic cancer, pancreatic cancer, prostate cancer, renal carcinoma, SCLC,
soft tissue tumor and testicular tumor.

[0027]

Homology analyses of the following peptides demonstrate that they do not have
significant homology with the peptides derived from any known human gene products.
CDH3-A24-9-513 (SEQ ID NO: 19),

CDH3-A24-9-406 (SEQ ID NO: 22),

CDH3-A24-10-807 (SEQ 1D NO: 30),

CDH3-A24-10-332 (SEQ ID NO: 34),

CDH3-A24-10-655 (SEQ ID NO: 344),

CDH3-A24-10-470 (SEQ ID NO: 358),

EphA4-A24-9-453 (SEQ ID NO: 41),

EphA4-A24-9-5 (SEQ ID NO: 44),

EphA4-A24-9-869 (SEQ ID NO: 46),

EphA4-A24-9-420 (SEQ ID NO: 48),

EphA4-A24-10-24 (SEQ ID NO: 78),

EphA4-A02-9-501 (SEQ ID NO: 376),

EphA4-A02-9-165 (SEQ ID NO: 379),

ECT2-A24-9-515 (SEQ ID NO: 80),

ECT2-A24-10-40 (SEQ ID NO: 100),

ECT2-A24-10-101 (SEQ ID NO: 101),

HIG2-A24-9-19 (SEQ ID NO: 110),
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HIG2-A24-9-22 (SEQ ID NO: 111),
HIG2-A24-9-8 (SEQ ID NO: 387),
HIG2-A24-10-7 (SEQ ID NO: 112),
HIG2-A24-10-18 (SEQ ID NO: 394),
FIG2-A02-9-8 (SEQ ID NO: 114),
HIG2-A02-9-15 (SEQ ID NO: 116),
HIG2-A02-9-4 (SEQ ID NO: 117),
HIG2-A02-10-8 (SEQ ID NO: 121),
INHBB-A24-9-180 (SEQ ID NO: 395),
INHBB-A24-10-180 (SEQ ID NO: 133),
INHBB-A24-10-305 (SEQ ID NO: 135),
INHBB-A24-10-7 (SEQ ID NO: 137),
INHBB-A24-10-212 (SEQ ID NO: 426),
KIF20A-A24-9-305.(SEQ ID NO: 174),
KIF20A-A24-9-383 (SEQ ID NO: 178),
KIF20A-A24-10-304 (SEQ ID NO: 186),

KIF20A-A24-10-66 (SEQ ID NO: 194),

RNTC2-A24-9-309 (SEQ ID NO: 196),
KNTC2-A24-9-124 (SEQ ID NO: 202),
KNTC2-A24-9-154 (SEQ ID NO: 210),
KNTC2-A24-9-150 (SEQ ID NO: 213),
KNTC2-A24-10-452 (SEQ ID NO: 214),
ENTC2-A24-10-227 (SEQ ID NO: 217),
ENTC2-A24-10-273 (SEQ ID NO: 223),
TTK-A02-9-462 (SEQ ID NO: 227),
TTK-A02-9-547 (SEQ ID NO: 228),
TTK-A02-9-719 (SEQ ID NO: 233),
TTK-A02-10-462 (SEQ ID NO: 254),
URLC-A02-9-206 (SEQ ID NO: 271),
URLC-A02-9-212 (SEQ ID NO: 272) and
URLC-A02-10-211 (SEQ ID NO: 288)

Accordingly, the possibility of unknown or undesirable immune responses with im-
munotherapy against these molecules is significantly reduced.

Regarding HILA antigens, the data presented here demonstrate that the uses of A-24
type or A-2 type antigens (which are said to be highly expressed among the Japanese)
are favorable for obtaining effective results. The uses of subtypes such as A-2402 and
A-0201 are even more preferable. Typically, in the clinic, the type of HLA antigen of
the patient requiring treatment is investigated in advance, which, in turn, enables the
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selection of appropriate peptides having high levels of binding affinity to the patient
antigen, or having cytotoxic T cell (CTL) inducibility by antigen presentation. Fur-
thermore, in order to obtain peptides having high binding affinity and CTL. indu-
cibility, substitation, deletion, or addition of 1, 2, or several (e.g., up to 5) amino acids
may be performed based on the amino acid sequence of the paturally occurring CDHS,
EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK and URLCI0 partial peptide.
Herein, the term "several” means refers to 5 or less, more preferably 3 or less. Fur-
thermore, in addition to peptides that are naturally displayed, since the regularity of the
sequences of peptides displayed by binding to HLLA antigens is already known (Kubo
RT, et al., (1994) J. Immunol., 152, 3913-24.; Rammensee HG, et al., (1995) Immuno-
genetics. 41:178-228.; Kondo A, etal., (1995) I. Immunol. 155:4307-12.), modi-
fications based on such regularity can be performed on the immunogenic peptides of
the invention. For example, peptides possessing high HI.A-24 binding affinity in
which the second amino acid from the N terminus substituted with phenylalanine,
tyrosine, methionine, or tryptophan may be favorably used. Likewise, peptides whose
C-terminal amino acid is substituted with phenylalanine, leucine, isoleucine,
tryptophan, or methionine may also be used favorably. On the other hand, peptides
possessing high HIL.A-A2 binding affinity in which the second amino acid from the N
terminus substimited with lencine or methionine, and peptides whose C-terminal amino
acid is substituted with valine or leucine may be used favorably. The substitution is
performed not only at the ferminus amino acids but also at the position of potential
TCR recognition of peptides. Several studies have demonstrated that amino acid sub-
stitutions in a peptide can be equal to or better than the original, for example CAP1,
P53 pesamy Her-2/neu es.377 or gpl00 ppe.oyyy (Zaremba et al. Cancer Res. 57,
4570-4577, 1997, T. K. Hoffmann et al. J Immunol. (2002) Feb 1;168(3):1338-47., S.
O. Dionne et al. Cancer Immunol immunother. (2003) 52: 199-206 and S. O. Dionne et
al. Cancer Immunology, Immunotherapy (2004) 53, 307-314). Furthermore, 1 to 2
amino acids may be added to the N terminus and/or C terminus of the peptide.

However, when the peptide sequence is identical to a portion of the amino acid
sequence of an endogenous or exogenous protein having a different function, side
effects such as autoimmune disorders or allergic symptoms against specific substances
may be induced. Therefore, it is preferable to avoid the situation wherein the im-
munogenic sequence matches the amino acid sequence of a known protein. This
situation may be avoided by performing a homology search using available databases.
If homology searches confirm that peptides in which I, 2 or several different amino
acids do not exist in nature, then the danger that modifications of the above-mentioned
amino acid sequence that, for example, increase the binding affinity with HLA
antigens, and/or increase the CTL inducibility can be avoided.
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Although peptides having high binding affinity to the HL.A antigens as described
above are expected to be highly effective as cancer vaccines, the candidate peptides,
which are selected according to the presence of high binding affinity as an indicator,
must be examined for the actmal presexfzce of CTL inducibility. CTL inducibility may
be routinely confirmed bs; inducing antigen-presenting cells carrying human MHC
antigens (for example, B-lymphocytes, macrophages, and dendritic cells), or more spe-
cifically dendritic cells derived from human peripheral blood mononuclear leukocytes,
and, after stimulation with the peptide of interest, mixing with CD8-positive cells and
measuring the cytotoxic activity against the target cells. As the reaction system,
transgenic animals produced to express a human HILA antigen (for example, those
described in BenMohamed L, et 2l., (2000) Hum. Immunol.; 61(8):764-79 Related
Articles, Books, Linkout.) may be used. For example, the target cells can be radio-
labeled with S'Cr and such, and cytotoxic activity can be calculated from radioactivity
released from the target cells. Alternatively, it can be examined by measuring IFN-
gamma produced and released by CTL in the presence of antigen-presenting cells that
carry immobilized peptides, and visualizing the inhibition zone on the media using
anti-IFN-gamma monoclonal antibodies.

As a result of examining the CTL inducibility of pepﬁdes as described above, it was
discovered that those peptides having high binding affinity to an HLA antigen did not
nécessarily have high inducibility. However, nonapepﬁﬁes or decapeptides selected
from the group of peptides having the amino acid sequences indicated by the following
peptides showed particularly high CTL. inducibility.

CDH3-A24-9-513 (SEQ ID NO: 19),

CDH3-A24-5-406 (SEQ ID NO: 22),

CDH3-A24-10-807 (SEQ ID NO: 30},

CDH3-A24-10-332 (SEQ ID NO: 34),

CDH3-A24-10-655 (SEQ ID NO: 344),

CDH3-A24-10-470 (SEQ ID NO: 358),

EphA4-A24-9-453 (SEQ ID NO: 41),

EphA4-A24-9-5 (SEQ ID NO: 44),

EphA4-A24-5-869 (SEQ ID NO: 46),

EphA4-A24-8-420 (SEQ ID NO: 48),

EphA4-A24-10-24 (SEQ ID NO: 78),

EphA4-A(02-9-501 (SEQ ID NO: 376),

EphA4-A02-9-165 (SEQ ID NO: 379),

ECT2-A24-9-515 (SEQ ID NO: 80),

ECT2-A24-10-40 (SEQ ID NO: 100),

ECT2-A24-10-101 (SEQ ID NO: 101),
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HIG2-A24-9-19 (SEQ ID NO: 110,
HIG2-A24-9-22 (SEQ ID NO: 111),
HIG2-A24-5-8 (SEQ ID NO: 387),
HIG2-A24-10-7 (SEQ ID NO: 112),
HIG2-A24-10-18 (SEQ ID NO: 394),
HIG2-A02-9-8 (SEQ ID NO: 114),
HIG2-A02-9-15 (SEQ ID NO: 116),
HIG2-A02-9-4 (SEQ ID NO: 117),
HIG2-A02-10-8 (SEQ ID NO: 121),
INHBB-A24-9-180 (SEQ ID NO: 395),
D\IHBB-AZ«i—lIOJSO (SEQID NO: 133),
INHBB-A24-10-305 (SEQ ID NO: 135),
INHBB-A24-10-7 (SEQ ID NO: 137),
INHBB-A24-10-212 (SEQ ID NO: 426),
KIF20A-A24-9-305 (SEQ ID NO: 174),
KIF20A-A24-9-383 (SEQ ID NO: 178),
KIF20A-A24-10-304 (SEQ ID NO: 186),
KIFZ0A-A24-10-66 (SEQ ID NO: 194),
KNTC2-A24-9-309 (SEQ ID NQ: 196),
KNTC2-A24-9-124 (SEQ ID NO: 202),
RNTC2-A24-8-154 (SEQ ID NO: 210),
KNTC2-A24-9-150 (SEQ ID NO: 213),
ENTC2-A24-10-452 (SEQ ID NO: 214),
KNTC2-A24-10-227 (SEQ ID NO: 217),
KNTC2-A24-10-273 (SEQ ID NO: 223),
TTK-AQ2-9-462 (SEQ ID NO: 227),
TTK-A02-9-547 (SEQ ID NO: 228),
TTK-AQ02-9-719 (SEQ ID NO: 233),
TTK-A02-10-462 (SEQ ID NO: 254),
URLC-A02-9-206 (SEQ ID NO: 271),
URLC-A(2-9-212 (SEQ ID NO: 272) and
URLC-A02-10-211 (SEQ ID NO: 288)

As noted above, the present invention provides peptides having cytotoxic T cell indu-
cibility, namely those having the amino acid sequence of SEQ ID NQOs: 19, 22, 30, 34,
344, 358,41, 44, 46, 48, 78, 376, 379, 80, 100, 101, 110, 111, 387, 112, 394, 114, 116,
117,121, 395, 133, 135, 137,426, 174, 178, 186, 194, 196,202, 210, 213, 214, 217,
223,227,228, 233,254,271, 272 or 288 or a variant thereof (i.e., those in which I, 2,
or several amino acids are substituted, deleted, or added).
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It is preferable that the amino acid sequences composed of 9 or 10 amino acids
indicated in SEQ ID NOs: 19, 22, 30, 34, 344, 358, 41, 44, 46, 48, 78, 376, 379, 80,
100, 101, 110, 111, 387, 112, 394, 114, 116, 117, 121, 395, 133, 135, 137, 426, 174,
178, 186, 194, 196, 202, 210, 213, 214, 217, 223, 227, 228, 233, 254, 271, 272 or 288
or a variant thereof do not match an amino acid sequence associated with another en-
dogenous protein.

In particular, amino acid substitution to leucine or methionine at the second amino
acid from the N terminus, amino acid substitution to valine or leucine at the C-terminal
amino acid, and amino acid addition of 1 o 2 amino acids at the N terminus and/or C
terminus are examples of preferred variants.

One of skill in the art will recognize that in addition to amino acid subsnmuons and
additions, immunologically active fragments of the peptides may also be used in the
methods of the invention. Methods for determining active fragments are well known in
the art, CTL clones obtained by stimulation by these modified peptides can recognize
the original peptides and cause damage for cells expressing the original peptides.

Peptides of the present invention can be prepared using well known techniques. For
example, the peptides can be prepared synthetically, using either recombinant DNA
technology or chemical synthesis. Peptides of the present invention may be synthesized
individually or as longer polypeptides composed of two or more peptides. The peptides
of the present invention are preferably isolated, i.e., substantially free of other naturally
occurring host cell proteins and fragments thereof.

The peptides of the present invention may contain modifications, such as giyc-
osylation, side chain oxidation, or phosphorylation; so long as the modifications do not
destroy the biological activity of the peptides as described herein, namely the ability to
binding to an HLA antigen and induce CTL. Other modifications include incorporation
of D-amino acids or other amino acid mimetics that can be used, for example, to
increase the serum half life of the peptides.

Moreover, this invention may contain a method of screening for a peptide which 1, 2,
or several amino acids are substituted, wherein said peptide comprises an amino acid
sequence selected from the group consisting of SEQ ID NO: SEQ ID NO: 19, 22, 30,
34, 344, 358, 41, 44, 46, 48, 78, 80, 100, 101, 110, 111, 387, 112, 394, 395, 133, 135,
137,426, 174, 178, 186, 194, 196, 202, 210, 213, 214, 217 or 223, said method
comprising the steps of:

(a) comforming no significant sequence homology to the entire sequence of 1, 2 or
several amino acids substitute;

(b) measuring the CTL inducibility of the candidate substitute peptide; and

(c) selecting the peptide which CTL inducibility is same to or higher than the original
peptide.
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For example, in prefered embodiments, the present invention provides a method of
identifying for a peptide having an ability to induce CTL against cells expressing at
leaset one tumor-associated antigen, wherein the tumor-associated antigen is antigen
selected from the group consisting of CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A,
KNTC2, TTK and URLC10, said method comprising the steps of:

(i) providing or generating at least one candidate sequence which consists of an amino
acid sequence modified by substituting, deleting, or adding one, two or several amino
acid residues to an original amino acid sequence, wherein the original amino acid
sequence is selected from the group consisting of SEQ ID NO: SEQ ID NO: 19, 22, 30,
34,344,358, 41, 44, 46, 48, 78, 80, 100, 101, 110, 111, 387, 112,394, 395, 133, 135,
137,426,174, 178, 186, 194, 196, 202, 210, 213, 214, 217 or 223;

(ii) selecting the candidate sequence that does not have substantial significant homology
with the peptides derived from any known human gene products other than said tumor-
associated antigens;

(iil) contacting a peptide consisting of the candidate sequence selected in step (ii) with
antigen presenting cells;

(iv) contacting the antigen presenting cells of step (iii) with T-cells to evaluate the
ability of the peptide to stimulate the T-cells; and

(v) identifying the peptide of which CTL inducibility is same e to or hi gher than a peptide
consisting of the original amino acid sequence.

[0041]

Preferably, the amino acid is substituted for a different amino acid in which the
properties of the amino acid side-chain are conserved (a process known as conservative
amino acid substitution). Examples of properties of amino acid side chains are
hydrophobic amino acids (A, L L, M, F, P, W, Y, V), hydrophilic amino acids (R, D, N,
C,E, Q, G, H, K, S, T), and side chains having the following functional groups or
characteristics in common: an aliphatic side-chain (G, A, V, L, I, P); a hydroxyl group
containing side-chain (S, T, Y); a sulfur atom containing side-chain (C, M); a carboxylic
acid and amide containing side~chain (D, N, E, Q); a base containing side-chain (R, K,
H); and an aromatic containing side-chain (H, F, Y, W). Note, the parenthetic letters
indicate the one-letter codes of amino acids. In the present invention, substantial
significant homology is, for example, more than 90%, preferably 95%, more preferably
99% or 100% identity with a known human gene product to be compared.

[0042]

The peptides of this invention can be prepared as a combination, which includes two or
more of peptides of the invention, for use as a vaccine for a disease associated with the
over-expression of CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK
and/or URLC10, e.g. cancers, such a vaccine inducing CTL in vivo. The cancers
contemplated include, but are not limited to, bladder cancer, breast cancer, cervical
cancer,



cholangincellular carcinoma, CML, colorectal cancer, endometriosis, esophageal cancer,
gastric cancer, diffused type gastric cancer, liver cancer, NSCLC, lymphoma,
osteosarcoma, ovarian cancer, pancreatic cancer, prostate cancer, renal carcinoma,
SCLC, soft tissue tumor and testicular tumor. The peptides may be in a cocktail or may
be conjugated to each other using standard techniques. For example, the peptides can be
expressed as a single polypeptide sequence. The peptides in the combination may be the
same or different.

[0043]

By administering the peptides of this invention, the peptides are presented at a high
density on the HLA antigens of antigen-presenting cells, which, in turn, induces CTLs
that specifically react toward the complex formed between the displayed peptide and the
HIA antigen. Alternatively, antigen-presenting celis having immobilized the peptides
of this invention on their cell surface, obtained by removing dendritic cells from the
subjects, may be stimulated by the peptides of this invention. Re-administration of these
cells to the respective subjects induces CTL, and, as a result, aggressiveness towards the
target cells can be increased.

[0044]

More specifically, the present invention provides drugs for treating and/or preventing
proliferation, metastasis, and such of a disease associated with the over-expression of
CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK and/or URLC10, e.g.
cancers, which include one or more of peptides of the present invention, or a -
polynucleotide encoding the peptides. The peptides or polynucleotides of the present
invention find particular utility in the treatment of a disease associating CDH3, EPHA4,
ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK and/or URLCI10, e.g. cancers. The
cancers contemplated include, but are not limited to, bladder cancer, breast cancer,
cervical cancer, cholangincellular carcinoma, CML, colorectal cancer, endometriosis,
esophageal cancer, gastric cancer, diffused type gastric cancer, liver cancer, NSCLC,
lymphoma, osteosarcoma, ovarian cancer, pancreatic cancer, prostate cancer, renal
carcinoma, SCLC, soft tissue tumor and testicular tumor.

[0045]

The peptides of this invention can be administered to a subject directly, as a
pharmaceutical composition that has been formulated by conventional formulation
methods. In such cases, in addition to the peptides of this invention, carriers, excipients,
and such that are ordinarily used for drugs can be included as appropriate, without
particular limitations. The immunogenic compositions of this invention may be used for
treatment and prevention of a disease associated with the over-expression of CDH3,
EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK and/or URLC10, e.g. cancers.
The cancers contemplated include, but are not limited to, bladder cancer, breast cancer,
cervical cancer, cholangincellular carcinoma, CML, colorectal cancer, endometriosis,
esophageal cancer, gastric cancer, diffused type gastric cancer, liver cancer, NSCLC,
lymphoma, osteosarcoma, ovarian cancer, pancreatic cancer, prostate cancer,



renal carcinoma, SCLC, soft tissue tumor and testicular tumor.
[0046]
The immunogenic compositions for treatment and/or prevention of a disease associated
with the over-expression of CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2,
TTK and/or URLC10, e.g. cancers, which include as the active ingredient one or more
peptides of the present invention, can further include an adjuvant so that cellular
immunity will be established effectively. Alternatively, they may be administered with
other active ingredients, such as anti-cancer agents.
[0047]
The cancers contemplated include, but are not limited to, bladder cancer, breast cancer,
cervical cancer, cholangincellular carcinoma, CML, colorectal cancer, endometriosis,
esophageal cancer, gastric cancer, diffused type gastric cancer, liver cancer, NSCLC,
lymphoma, osteosarcoma, ovarian cancer, pancreatic cancer, prostate cancer, renal
carcinoma, SCLC, soft tissue tumor and testicular turmor. Suitable formulations include
granules. Suitable adjuvants are described in the literature (Johnson AG. (1994) Clin.
Microbiol. Rev., 7:277-89.).
[0048]
Exemplary adjuvants include, but are not limited to, aluminum phosphate, aluminum
hydroxide, and alum. Furthermore, liposome formulations, granular formulations in
which the drug is bound to few-mc m diameter beads, and formulations in which a lipid
is bound to the peptide may be conveniently used. The method of administration may be
oral, intradermal, subcutaneous, intravenous injection, or such, and may include
systemic administration or local administration to the vicinity of the targeted tumor.
[0049]
The dose of the peptide(s) of this invention can be adjusted appropriately according to
the disease to be treated, age of the patient, weight, method of administration, and such.
Though the dosage is ordinarily 0.001 mg to 1000 mg, preferably 0.01 mg to 100 mg,
more preferably 0.1 mg to 10 mg, preferably administered once in a few days to few
months, one skilled in the art can readily select the appropriate dose and method of
administration, as, the selection and optimization of these parameters is well within
routine skill. '
[0050]
The present invention further provides intracellular vesicles called exosomes, which
present complexes formed between the peptides of this invention and HLA antigens on
their surface. Exosomes can be prepared, for example, by using the methods described
. in detail in Published Japanese Translation of International Publication Nos. Hei 11-
510507 and 2000-512161, and are preferably prepared using antigen-presenting cells
obtained from subjects who are targets of treatment and/or prevention. The exosomes of
this invention can be inoculated as cancer vaccines, similarly to the peptides of this
invention.
[0051]
The type of HLLA antigens used must match that of the subject requiring treatment
and/or prevention. For example, in the Japanese population, HLA-A24 or HLA-A2,
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particularly HLA-A2402 or HLA-A0201, is often appropriate.

[06052]  In some embodiments, the vaccine compositions of the present invention include a
component which primes cytotoxic T lymphocytes. Lipids have been identified as
agents capable of priming CTL in vivo against viral antigens. For example, palmitic
acid residues can be attached to the epsilon-and alpha-amino groups of a lysine residne
and then linked to an immunogenic peptide of the invention. The lipidated peptide can
then be administered either directly, in a micelle or particle, incorporated into a
liposome, or emulsified in an adjuvant. As another example of a lipid priming of CTL
responses, E. coli lipoproteins, such as tripalmitoyl-S-glycerylcysteinlyseryl- serine
(P3CSS), can be used to prime CTL when covalently attached to an appropriate

A peptide (see, e.g., Deres K, et al., (1989) Namwre 342:561-4.). ,

[0053]  The immunogenic compositions of the present invention may also include nucleic
acids encoding one or more of the immunogenic peptides disclosed here. See, e.g.,
WOolff JA et al., (1990) Science 247:1465-8; U.S. Patent Nos. 5,580,859; 5,589,466;
5,804,566; 5,739,118; 5,736,524; 5,679,647; and WO 98/04720. Examples of DNA-
based delivery technologies inclnde "naked DNA™, facilitated (bupivicaine, polymers,
peptide-mediated} delivery, cationic lipid complexes, and particle-mediated ("gene
gun”) or pressure-mediated delivery (see, e.g., U.S. Patent No. 5,922,687).

[0054]  The immunogenic peptides of the invention can also be expressed by viral or
bacterial vectors. Examples of suitable expression vectors include attenuated viral
hosts, such as vaccinia or fowlpox. This approach involves the use of vaccinia virus,
e.g., as'a vector to express nucleotide sequences that encode the peptide. Upon in-

- troduction info a hoét, the recombinant vaceinia virus exprésses the immunogenic
peptide, and thereby elicits an immune response. Vaccinia vectors and methods useful
in immunization protocols are described in, e.g., U.S. Patent No. 4,722,848, Another
suitable vector is BCG (Bacille Calmette Guerin). BCG vectors are described in Stover
CK, et al,, (1991) Nature 351:456-60. A wide variety of other vectors useful for
therapeutic administration or immunization e.g., adeno and adeno-associated virus
vectors, retroviral vectors, Salmonella typhi vectors, detoxified anthrax toxin vectors,
and the like, are known in the art. See, e.g., Shata MT, et al., (2000) Mol. Med. Today
6:66-71; Shedlock DJ and Weiner DB., et al., (2000) J. Leukoc. Biol. 68:793-806; and
Hipp JD, et al., (2000) In Vivo 14:571-85.

[00551  The present invention also provides methods of inducing anﬁgen—presenﬁﬂg cells
using one or more peptides of this invention. The antigen-presenting cells can be
induced by inducing dendrific cells from the peripheral blood monocytes and then
contacting (stimulating) them with one or more peptides of this invention in vitro, ex
vivo or in vivo. When peptides of the present invention are administered to the
subjects, antigen-presenting cells that have the peptides of this invention immobilized



to them are induced in the body of the subject. Alternatively, after immobilizing the
peptides of this invention to the antigen-presenting cells, the cells can be administered
to the subject as a vaccine. For example, the ex vivo administration may include the
steps of:

a: collecting antigen-presenting cells from a subject, and

b: contacting the antigen-presenting cells of step a with a peptide of the present
invention.

[0056]

Alternatively, according to the present invention, use of the peptides of this invention
for manufacturing a pharmaceutical composition inducing antigen-presenting cells is
provided. Further, the present invention also provides the peptide of the present
invention for inducing antigen-presenting cells. The antigen-presenting cells obtained
by step b can be administered to the subject as a vaccine.

[0057]

This invention also provides a method for inducing antigen-presenting cells having a
high level of cytotoxic T cell inducibility, in which the method includes the step of
transferring genes composed of polynucleotide(s) encoding one or more peptides of this
invention to antigen-presenting cells in vitro. The introduced genes may be in the form
of DNAs or RNAs. For the method of introduction, without particular limitations,
various methods conventionally performed in this field, such as lipofection,
electroporation, and calcium phosphate method may be suitably used. More specifically,
transfection may be performed as described in Reeves ME, et al., (1996) Cancer Res.,
56:5672-7.; Butterfield LH, et al., (1998) J. Immunol., 161:5607-13.; Boczkowski D, et
al., (1996) 1. Exp. Med., 184:465-72.; Published Japanese Translation of International
Publication No. 2000-509281. By transferring the gene into antigen-presenting cells, the
gene undergoes transcription, translation, and such in the cell, and then the obtained
protein is processed by MHC Class I or Class II, and proceeds through a presentation
pathway to present partial peptides.

[0058]

The present invention further provides methods for inducing CTL using one or more
peptides of this invention. When the peptides of this invention are administered to a
subject, CTL are induced in the body of the subject, and the strength of the immune
system targeting the cells expressing CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A,
KNTC2, TTK and/or URLCI10, e.g. cancer cells in the tumor tissues is thereby
enhanced.

[0059]

The cancers contemplated include, but are not limited to bladder cancer, breast cancer,
cervical cancer, cholangincellular carcinoma, CML, colorectal cancer, endometriosis,
esophageal cancer, gastric cancer, diffused type gastric cancer, liver cancer, NSCLC,
lymphoma, osteosarcoma, ovarian cancer, pancreatic cancer, prostate cancer, renal
carcinoma, SCLC, soft tissue tumor and testicular tumor. Alternatively, the peptides of
the present invention may be used in the context of an ex vivo therapeutic
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method, in which subject-derived antigen-presenting cells and CD8-positive cells or
peripheral blood mononuclear leukocytes are contacted (stimulated) with one or more
peptides of this invention in vifro, and, after inducing CTL, the cells are returned to the
subject. For example, the method may include the steps of:

a: collecting antigen-presenting cells from a subject,

b: contacting the antigen-presenting cells of step a with a peptide of the prescnt
invention,

c: mixing the antigen-presenting cells of step b thh CD#* T cells and co-culturing so
as to induce cytotoxic T-cells:, and

d: collecting CD* T cells from the co-culture of step c.

Alternatively, according to the present invention, use of the peptides of this invention
for manufacturing a pharmaceutical composition inducing CTLs is proﬁided. Further,
the present invention also provides the peptide of the present invention for inducing
CTLs. The CD¥* T cells having cytotoxic activity obtained by step d can be ad-
ministered to the subject as a vaccine.

The present invention forther provides isolated cytotoxic T cells induced using the
peptides of this invention. The cytotoxic T cells, induced by stimulation with an
antigen-presenting cell presenting one or more peptides of this invention, are
preferably derived from subjects who are the target of treatment and/or prevention, and
can be administered alone or in combination with other drugs, including one or more
peptides of this invention or exosomes having anti-tumor activity. The obtained
cytotoxic T cells act specifically against target cells presenting the peptides of this
invention, or preferably the same peptide(s) used for induction. The target cells may be
cells that express CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK and/
or URLC10 endogenously, or cells that are transfected with CDH3, EPHA4, ECT2,
HIG2, INHBB, KIF20A, KNTC2, TTK and/or URLC10 genes. Cells that present the
peptides of this invention on the cell surface, due to stimulation with these peptides,
can also become targets of attack.

"The present invention also provides antigen-presenting cells presenting complexes
formed between HLA antigens and one or more peptides of this invention. The
antigen-presenting cells, obtained through contact with the peptides of this invention or
the nucleotides encoding such peptides, are preferably derived from subjects who are
the target of treatment and/or prevention, and can be administered as vaccines, alone or
in combination with other drugs, including the peptides, exosomes, or cytotoxic T cells
of the present invention.

The present invention also provides a composition composed of nucleic acids
encoding polypeptides that are capable of forming a subunit of a T cell receptor (TCR),
and methods of using the same. The TCR subunits have the ability to form TCRs that
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confer specificity to T cells for tumor cells presenting CDH3, EPHA4, ECT2, HIG2,
INHBB, KIF20A, KNTC2, TTK or URLCI10. By using the known method in the art,
the nucleic acids of alpha- and beta-chain as the TCR subunits of the CTL induced
with one or more peptides of this invention may be identified (W02007/032255 and
Morgan et al., J Immunol, 171, 3288 (2003)). The derivative TCRs preferably bind
target cells displaying the CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2,
TTK or URLC10 peptide with high avidity, and optionally mediate efficient killing of
target cells presenting the CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2,
TTK or URLCI10 peptide in vivo and in vitro.

The nucleic acids encoding the TCR subunits can be incorporated into suitable
vectors e.g. retroviral vectors. These vectors are well known in the art. The nucleic
acids or the vectors containing them usefully can be transferred into a T cell, which T
cell is preferably from a patient. Advantageously, the invention provides an off-
the-shelf composition allowing rapid modification of a patient's own T cells (or those
of another mammal) to rapidly and easily produce modified T cells having excellent
cancer cell killing properties. ‘

Also, the present invention provides CTLs which are prepared by transduction with
the nucleic acids encoding the TCR subunits polypeptides binding with CDH3,
EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK or URLC10 peptide e.g. SEQ
ID NOs: 19, 22, 30, 34, 344, 358, 41, 44, 46, 48, 78, 376, 379, 80, 100, 101, 110, 111,
387,112,394, 114, 116, 117, 121, 395, 133, 135, 137, 426, 174, 178, 186, 194, 196,
202,210,213, 214, 217, 223, 227, 228, 233, 254,271, 272 or 288 in the context of
HLA-A24 or HLA-AZ2. The transduced CTLs are capable of homing to cancer cells in
vivo, and expanded by well known culturing method in vitro (e.g., Kawakami et al., J

-Immunol., 142, 3452-3461 (1989)). The T cells of the invention can be used to form an

immunogenic composition useful in treating or preventing cancer in a patient in need
of therapy or protection (W02006/031221).

In the context of the present invention, the term "vaccine” (also referred to as an im-
munogenic composition) refers to a substance that induces anti-tumor immunity or
suppresses cancers upon inoculation into animals. According to the present invention,
polypeptides having the amino acid sequence of SEQ ID NO: 19, 22, 30, 34, 344, 358,
41, 44, 46, 48, 78, 80, 100, 101, 110, 111, 387, 112, 394, 395, 133, 135, 137, 426, 174,
178, 186, 194, 196, 202, 210, 213, 214, 217 or 223 were suggested to be HLA-A24 re-
stricted epitope peptides and those of SEQ ID NO: 376, 379, 114, 116, 117, 121, 227,
228, 233, 254, 271, 272 or 288 were suggested to be HLA-A2 restricted epitope
peptides that may induce potent and specific immune response against cells expressing
CDH3, EPHAM4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK and/or URLC10, e.g.
cancer cells expressing CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK



and/or URLC10. The cancers contemplated include, but are not limited to bladder
cancer, breast cancer, cervical cancer, cholangincellular carcinoma, CML, colorectal
cancer, endometriosis, esophageal cancer, gastric cancer, diffused type gastric cancer,
liver cancer, NSCLC, lymphoma, osteosarcoma, ovarian cancer, pancreatic cancer,
prostate cancer, renal carcinoma, SCLC, soft tissue tumor and testicular tumor.

[0067]

Thus, the present invention also encompasses a method of inducing anti-tumor
immunity using polypeptides having the amino acid sequence of SEQ ID NO: 19, 22, 30,
34,344,358, 41, 44, 46, 48, 78, 376, 379, 80, 100, 101, 110, 111, 387,112, 394, 114,
116, 117,121, 395, 133, 135, 137, 426, 174, 178, 186, 194, 196, 202, 210, 213, 214,
217,223,227,228,233, 254, 271, 272 or 288 or a variant thereof (i.e., including 1, 2, or
several (e.g., up to 5) amino acid substitutions, deletions, or additions). In general, anti-
tumor immunity includes immune responses such as follows:

- an induction of cytotoxic lymphocytes against tumors containing cells expressing
CDH3, EPHA4, ECT2, HIGZ, INHBB, KIF20A, KNTC2, TTK and/or URLCI10,

- an induction of antibodies that recognize tumors containing cells expressing CDH3,
EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK and/or URLC10, and

- an induction of anti-tumor cytokine production.

[0068]

Therefore, when a certain peptide induces any one of these immune responses upon
inoculation into an animal, the peptide is decided to have anti-tumor immunity inducing
effect. The induction of the anti-tumor immunity by a peptide can be detected by
observing in vivo or in vitro the response of the immune system in the host against the
peptide.

{0069]

For example, a method for detecting the induction of cytotoxic T lymphocytes is well
known. A foreign substance that enters the living body is presented to T cells and B
cells by the action of antigen-presenting cells (APCs). T cells that respond to the antigen
presented by APC in antigen specific manner differentiate into cytotoxic T cells (also
referred to as cytotoxic T lymphocytes or CTLs) due to stimulation by the antigen, and
then proliferate; this process is referred to herein as "activation" of T cells. Therefore,
CTL induction by a certain peptide can be evaluated by presenting the peptidetoa T
cell by APC, and detecting the induction of CTL. Furthermore, APCs have the effect of
activating CD4+ T cells, CD8+ T cells, macrophages, eosinophils and NK cells. Since
CD4+ T cells are also important in anti-tumor immunity, the anti-tumor immunity
inducing action of the peptide can be evaluated using the activation effect of these cells
as indicators.

[0070]

A method for evaluating the inducing action of CTL using dendritic cells (DCs) as APC
is well known in the art. DC is a representative APC having the strongest CTL inducing
action among APCs. In this method, the test polypeptide is initially contacted with DC
and then this DC is contacted with T cells. Detection of T cells having
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cytotoxic effects against the cells of interest after the contact with DC shows that the
test polypeptide has an activity of inducing the cyiotomc T ceHs Activity of CTL
against tumors can be detected, for example, using the lysis of ' Cr-labeled tumor cells
as the indicator. Alternatively, it is well known to evaluate the degree of tumor cell
damage using 3H-thymidine uptake activity or LDH (lactose dehydrogenase)-release as
the indicator. Furthermore, it can be also examined by measuring IFN-gamma produced
and released by CTL in the presence of antigen-presenting cells that carry immobilized
peptides by visualizing using anti-IFN-gamma antibodies, such as an ELISPOT assay.
[0071]
Apart from DC, peripheral blood mononuclear cells (PBMCs) may also be used as the
APC. The induction of CTL is reported to be enhanced by culturing PBMC in the
. presence of GM-CSF and IL-4. Similarly, CTL has been shown to be induced by
culturing PBMC in the presence of keyhole limpet hemocyanin (KLH) and IL-7.
[0072]
The test polypeptides confirmed to possess CTL inducing activity by these methods are
polypeptides having DC activation effect and subsequent CTL inducing activity.
Therefore, polypeptides that induce CTL against cells expressed CDH3, EPHA4, ECT?2,
HIG2, INHBB, KIF20A, KNTC2, TTK and/or URLCI10 are useful as vaccines against
diseases associating CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK
and/or URLCI10, e.g. cancers. Furthermore, APC that have acquired the ability to induce
CTL against a disease associated with the over-expression of CDH3, EPHA4, ECT2,
'HIG2, INHBB, KIF20A, KNTC2, TTK and/or URLC10, e.g. cancers, by contacting
with the polypeptides are useful as vaccines against the disease. Furthermore, CTL that
have acquired cytotoxicity due to presentation of the polypeptide antigens by APC can
be also used as vaccines against a disease associating CDH3, EPHA4, ECT2, HIG2,
INHBB, KIF20A, KNTC2, TTK and/or URLL10, e.g. cancers. Such therapeutic
methods for a disease associating CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A,
KNTC2, TTK and/or URLC10, e.g. cancers, using anti-tumor immunity due to APC
and CTL, are referred to as cellular immunotherapy. The cancers contemplated include,
but are not limited to, bladder cancer, breast cancer, cervical cancer, cholangincellular
carcinoma, CML, colorectal cancer, endometriosis, esophageal cancer, gastric cancer,
diffused type gastric cancer, liver cancer, NSCLC, lymphoma, osteosarcoma, ovarian
cancer, pancreatic cancer, prostate cancer, renal carcinoma, SCLC, soft tissue tumor and

testicular tumor.

[0073]

Generally, when using a polypeptide for cellular immunotherapy, efficiency of the
CTL-induction can be increased by combining a plurality of polypeptides having
different structures and contacting them with DC. Therefore, when stimulating DC with
protein fragments, it is advantageous to use a mixture of multiple types of fragments.
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The induction of anti-tumor immunity by a polypeptide can be further confirmed by
observing the induction of antibody production against tumors. For example, when an-
tibodies against a polypeptide are induced in a laboratory animal immunized with the
polypeptide, and when growth, proliferation and/or metastasis of tumor cells is
suppressed by those antibodies, the polypeptide is determined to induce anti-twmor
immunity. ,

Anti-tumor immunity can be induced by administering a vaccine of this invention,
and the induction of anti-tumor immunity enables treatient and prevention ofa
disease associated with the over-expression of CDH3, EPHA4, ECT2, HIG2, INHBB,
KIF20A, KNTC2, TTK and/or URLC10, e.g. cancers. Therapy against or prevention
of the onsetof a diséase associated with the overu'akpmssioﬁ of CDH3, EPHA4, ECT2;
HIG2, INHBB, KIF20A, KNTC2, TTK and/or URLCIO, e.g. cancers, may include in-
hibition of the growth of cells expressing CDH3, EPHAA4, ECT?2, HIG2, INHBB,
KIF20A, KNTC2, TTK and/or URLC10, e.g. cancer cells, involution of these cells and
suppression of occurrence of these célls, e.g. cancer cells. Decrease in mortality of in-
dividuals having a disease associating CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A,
KNTC2. TTK and/or URLCI10, e.g. cancers, decrease of the disease markers in the
blood, alleviation of detectable symptoms accompanying the disease and such are also
included in the therapy or prevention of the disease, e.g. cancers, Such therapeutic and
preventive effects are preferably statistically significant, for example, observed at a
significance level of 5% or less, wherein the therapeutic or préVenﬁve effectof 2
vaccine against a disease associating CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A,
KNTC2, TTK and/or URLCI, e.g. cancers, is compared to a control without vaccine
administration. For example, Student's t-test, the Mann-Whitney U-test or ANOVA
may be used for determining statistical significance.

' In that the present invention provides a method for treafing, or preventing a disease

“associated with the over-expression of CDH3, EPHA4, ECT?2, HIG?2, INHBB,

KIF20A, KNTC2, TTK and/or URLC10, e.g. cancers, the therapeutic compounds or
compositions may be administered prophylacticaily or therapeutically to subjects
suffering from or at risk of (or susceptible to) developing the disease. Such subjects
may be identified using standard clinical methods. In the context of the present
invention, prophylactic administration occurs prior to the manifestation of overt
clinical symptoms of disease, such that a disease or disorder is prevented or al-
ternatively delayed in its progression. In the context of the field of medicine, the term
"prevent” encompasses any activity which reduces the burden of mortality or morbidity
from disease. Prevention can occur at primary, secondary and tertiary prevention
levels. While primary prevention avoids the development of a disease, secondary and
tertiary levels of prevention encompass activities aimed at preventing the progression
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of a disease and the emergence of symptoms as well as reducing the negative impact of
an already established disease by restoring function and reducing disease-related com-
plications.

In the context of cancer treatment, the term "efficacious” refers to a treatment that
leads to a decrease in size, prevalence or metastatic potential of cancer in a subject.
When a treatment is applied prophylactically, "efficacions” means that the reatment
retards or prevents occurrence of non cancer or alleviates a clinical symptom of cancer.
The assessment of cancer can be made using standard clinical protocols. Furthermore,
the efficaciousness of a treatment maj be determined in association with any known
method for diagnosing or treating cancer. For example, cancer can be diagnosed histo-
pathologically or by identifying symptomatic anomalies.

The above-mentioned peptide, having immunological activity, or a polynucleotide or
vector encoding such a peptide, may be combined with an adjuvant. An adjuvant refers
to a compound that enhances the immune response against the peptide when ad-
ministered together (or suceessively) with the peptide having immunological activity.
Examples of suitable adjuvants include cholera toxin, salmonella toxin, alum and such,
but are not limited thereto. Furthermore, a vaccine of this invention may be combined
appropriately with a pharmaceutically acceptable carrier. Examples of such carriers are
sterilized water, physiological saline, phosphate buffer, culture fluid and such. Fur-
thermore, the vaccine may contain as necessary, stabilizers, suspensions, preservatives,
surfactants and such. The vaccine is administered systemically or locally. Vaccine ad-
ministration may be performed by single administration or boosted by multiple admin-
istrations.

When using APC or CTL as the vaccine of this invention, a disease associated with
the over-expression of CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK
and/or URLC10, e.g. cancers, can be treated or prevented, for example, by the ex vivo
method. More specifically, PEMCs of the subject receiving treatment or prevention are
collected, contacted ex vivo with a peptide of the present invention. Following the
induction of APC or CTL, the cells may be administered to the subject, APC can be
also induced by introducing a vector encoding the peptide into PBMCs ex vivo. APC
or CTL induced in vitro can be cloned prior to administration. By cloning and growing
cells having high activity of damaging target cells, cellular immunotherapy can be
performed more effectively. Furthermore, APC and CTL isolated in this manner may
be used for cellular immunotherapy not only against individuals from whom the cells
are derived, but also against similar types of diseases in other individuals,

Aspects of the present invention are described in the following examples, which are
presented only to illustrate the present invention and to assist one of ordinary skill in
making and using the same. The examples are not intended in any way to otherwise
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limit the scope of the invention.

Although methods and materials similar or equivalent to those described herein can
be used in the practice or testing of the present invention, suitable methods and
materials are described below.

EXAMPLES

Hereinafter, the present invention is exemplified, but not restricted, by the following
Examples. However, materials, methods and such described herein only illustrate
aspects of the invention and in no way are intended to limit the scope of the present
invention. As such, materials, methods and such similar or equivalent to those
described therein may be used in the practice or testing of the present invention.

MATERIALS AND METHODS

1 lines

A24-1.CL cells (HLA-A24), human B-lymphoblastoid cell line, was established by
transforming with Epstain-bar virus. T2 cell, COS7, A498, Caki-2 and HEK 293 were
purchased from ATCC. Caki-1 and MIAPaca-2 were purchased from JCRB. PK-45P,

KIF20A, KNTC2, TTK or URLC10 that bind to HLA-A*2402 or HLA-A*0201
molecule were predicted using the binding prediction software "BIMAS"
(http://bimas:dert.nih.gov/cgi-bin/molbio/ken_parker_comboform) (Parker KC, et al.,
(1994) I Immunol.;152(13:163-75.; Kuzushima K| et al,, (2001)

‘Blood.;98(6):1872-81.). These peptides were synthesized by Sigma (Sapporo, Japan)

according to the standard solid phase synthesis method and purified by reversed phase
HPLC. The purity (>90%) and the identity of the peptides were determined by
analytical HPLC and mass specttometry analysis, respectively. Peptides were
dissolved in dimethylsulfoxide (DMSO) at 20 mg/ml and stored at -80 degrees C.

In vitro CTL Induction ‘

Monocyte-derived dendritic cells (DCs) were used as antigen-presenting cells
(APCs) to induce CTL responses against peptides presented on HL A, DCs were
generated in vitro as described elsewhere (Nukaya I et al., (1999) Int. J. Cancer 80,
92-7., Tsai V et al., (1997) J. Immunol 158:1796-802.). Briefly, peripheral blood
mononuclear cells (PBMCs) isolated from a normal volunteer (HLA-A*2402 and/or
HLA-A*0201) by Ficoll-Paque (Pharmacia) solution were separated by adherence to a
plastic tissue culture flask (Becton Dickinson) so as to enrich them for the monocyte
fraction. The monocyte-enriched population was cultured in the presence of 1000 U/ml


http://bimas.dcrtnih.gov/cgi-bin/molbio/ken_parker_combofomi
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of GM-CSF (Genzyme) and 1000 U/mi of [L-4 (Genzyme)in AIM-
V(Invitrogen)jcontaining 2% heat-inactivated antologous serum (AS). After 7 days in
the culture, the cytokine-generated DCs were pulsed with 20 micro g/ml of the syn-
thesized peptides in the presence of 3 micro g/ml of beta 2-microglobulin for 4 hrs at
20 degrees C in AIM-V. These peptide-pulsed DCs were then inactivated by MMC
(30micro g/ml for 30 mins) and mixed at a 1:20 ratio with antologous CD8+ T cells,
obtained by positive selection with Dynabeads M-450 CD8 (Dynal) and DETACHa
BEAD™ (Dynal). These cultures were set up in 48-well plates (Corning); each well
contained 1.5x10* peptide-pulsed DCs, 3x10° CD8* T cells and 10 ng/ml of IL-7
(Genzyme) in 0.5 ml of AIM-V/2% AS. Three days later, these cultures were sup-
plemented with IL-2 (CHIRON) to a final concentration of 20 IU/mL On day 7 and 14,
the T cells were further restimulated with the autologous peptide-pulsed DCs. The DCs
were prc§ared each time by the same way described above. CTL was tested against
peptide-pulsed A24-LCL cells or T2 cells after the 3rd round of peptide stimulation on
day 21. '
L ansi ed

CTLs were expanded in culture using the method similar to that described by Riddell
SR, etal., (Walter EA et al., (1995) N Engl ] Med 333:1038-44.; Riddel SR, et al.,
(1996) Nature Med. 2:216-23.). A total 5x10% of CTLs were resuspended in 25 m! of
AIM-V/5% AS with 2 kinds of human B-lymphoblastoid cell lines, inactivated by
MMC, in the presence of 40 ng/ml of anti-CD3 monocional antibody (Pharmingen).
One day after initiating the cultures, 120 TU/ml of IL-2 were added to the cultures. The
cultures were fed with fresh AIM-V/5% AS containing 30 IU/ml of IL-2 on days 5, 8
and 11.

Estsblishment of CTL clones

The dilutions were made to have 0.3, 1, and 3 CTLs/well in 96 round-bottomed
micro titer plate (Nalge Nunc International}. CTLs were cultured with 7x10¢ cells/well
of 2 kinds of human B-lymphoblastoid cell lines, 30ng/ml of anti-CD3 antibody, and
125 U/ml of IL-2 in total of 150micro Vwell of AIM-V containing 5%AS. 50 microl /
well of IL-2 was added to the medium 10 days later so that J1.-2 became 125 U/ml in
the final concentration. CTL activity of CTLs was tested on the 14th day, and CTL
clones were expanded using the same method above,

Specific CTL activity

To examine the specific CTL activity, IFN-gamma ELISPOT assay and IFN-gamma
ELISA assay were performed.

Briefly, peptide-pulsed A24-L.CL or T2 cell (1x10%well) was prepared as stimulator
cells. Cultured Cells in 48 wells or CTL clones after limiting dilution were used as
responder cells, IFN-gamma ELISPOT assay and ELISA assay were performed under
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manufacture procedure.

[0089]

Establishment of the cells forcibly expressing either or both of the target gene and HLA-
AQ2 or HLA-A24

The cDNA encoding an open reading frame of target genes or HLA-A02 or HLA-A24
was amplified by PCR. The PCR-amplified product was cloned into pcDNA3.1 myc-
His vector (Invitrogen). The plasmids were transfected into the target cells, HLA-A02
and HLA-A24-null nomal human cell line COS7 or 293T using lipofectamine
(Invitrogen) according to the manufacturer's recommended procedures. Alternatively,
the plasmid contained the target genes were transfected into A24-LCL by
electroporation using GenePulserll (Biorad). Briefly, 2.5x10° A24-LCL cells were
pulsed with 10 mcg prasmid at 140V and 1000 micro F. After 2days from transfection,
the transfected cells were treated with Cell dissociation solution and used as the target
cells for CTL activity assay.

[0090]

Cytotoxicity Assay

Cytotoxic activity was evaluated by a four-hour SICr release assay. The target cells were
pulsed with a 20 micro g/mL concentration of peptide overnight. The target cells were
labeled with 100 micro Ci of Nay,"'CrOy at 37 degrees C for one hour, and then washed
three times with RPMI1640. The target cells (Ix 10%/100 micro L) and 100 micro L of
effector cells at various numbers with a total volume of 200 micro L were placed into a
round-bottomed 96-well microtiter plate (Corning), and cultured at 37 degrees C ina
CO, incubator for four hours. After culturing, 100 micro L of the supernatant was
collected from each well, and measured the radioactivity using a gamma counter.
Spontaneous release was the radioactivity from the target cells with medium in the
absence of effector cells, and maximum releasewas the radioactivity from the target
cells with 1 M HCL

The Percentage of specific cytotoxicity was determined by calculating as following
formula:

% Specific lysis = [(experimental release - spontaneous release) / (maximum release -
spontaneous release)] x100.

[0091}]

RESULTS

Enhanced CDH3. EPHA4, ECT2, HIG2. INHBB. KIF20A, KNTC2. TTK and URLCI0

expression in cancers

The global gene expression profile data obtained from various cancers using cDNA-
microarray revealed that the expression of the following genes was elevated.

CDH3 (GenBank Accession No. NM_001793; SEQ ID Nos.1, 2),

EPHA4 (GenBank Accession No. L36645; SEQ ID Nos.3, 4),

ECT2 (GenBank Accession No. AY376439; SEQ ID Nos.5, 6),

HIG2 (GenBank Accession No. NM_013332; SEQ ID Nos.7, §),




INHEB (GenBank Accession No, NM_002193; SEQ ID Nos.9, 10),
KIF20A (GenBank Accession No. NM_005733; SEQ ID Nos.11, 12),
KNTC?2 (GenBank Accession No. AF017790; SEQ ID Nos.13, 14),
TTK (GenBank Accession No. NM_003318; SEQ ID Nos.15, 16) and
URLLIO0 (GenBank Accession No. NM_017527; SEQ ID Nos.17, 18)
CDH3 expression was validly elevated in the following cancers in comparison with
corresponding normal tissue.
26 out of 34 bladder cancer,
17 out of 19 cervical cancer,
19 out of 19 cholangincellular carcinoma,
30 out of 34 colorectal cancer,
20 out of 21 endometriosis,
13 out of 20 gastric cancer,
7 out of 8 diffuse-type gastric cancer,
36 out of 37 NSCLC,
" 16 out of 16 pancreatic cancer,
21 out of 21 soft tissue tumor and
10 out of 10 testicular tumor
[0092) EPHAA4 expression was validly elevated in the following cancers in comparison with
corresponding normal tissue.
14 out of 34 bladder cancer,
8 out of 14 cervical cancer,
10 out of 25 cholangincellular carcinoma,
5 out of 15 endometriosis,
5 out of 8 diffuse-type gastric cancer,
5 out of 5 ovarian cancer,
14 out of 14 pancreatic cancer,
20 out of 51 prostate cancer and
14 out of 23 soft tissne tumor
[0093] ECT?2 expression was validly elevated in the following cancers in comparing with
corresponding normal tissue.
17 out of 19 bladder cancer,
5 out of 12 breast cancer,
14 out of 14 cervical cancer,
13 out of 13 cholangiocellular carcinoma,
5outof 5 CML,
7 out of & colorectal cancer,
12 out of 16 esophageal cancer,
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6 out of 16 NSCLC,
8 out of 10 lymphoma,
1 out of 1 pancreatic cancer,
10 out of 13 prostate cancer,
3 out of 6 renal carcinoma and
12 out of 13 SCLC cancer ‘
HIG?2 expression was validly elevated in 19 out of 20 renal cancer and 7 out of 9 soft
tissue tumor in comparing with corresponding normal tissue.
INHBB expression was validly elevated in the following cancers in comparing with
corresponding normal tissue.
10 outof 21 cﬁolangiocelluiar carcinomia,
12 out of 12 esophageal cancer,
10 out of 13 NSCLC,
22 out of 24 renal carcinoma,
8 out of 14 SCLC cancer and
45 out of 49 soft tissue tumor
KIF20A expression was validly elevated in the following cancers in comparing with
corresponding normal tissue.
31 out of 31 biadder cancer,
38 out of 61 breast cancer,
10 out of 11 cholangiocellular carcinoma,
7 out of 19 esophageal cancer,
21 out of 22 NSCLC,
6 out of 6 ovarian cancer,
17 ont of 36 prostate cancer,
6 out of 11 renal carcinoma and
15 out of 15 SCLC _
KNTC2 expression was validly elevated in the following cancers in comparing with
corresponding normal tissue.
30 out of 32 bladder cancer,
47 out of 56 breast cancer,
10 out of 10 cervical cancer,
16 out of 22 cholangioncellular carcinoma,
17 out of 37 CML,
3 out of 10 colorectal cancer,
11 out of 46 esophagus cancer,
15 out of 19 NSCLC,
7 out of 8 lymphoma,
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20 out of 24 osteosarcoma,
3 out of 3 ovarian cancer,
2 ont of 2 pancreatic cancer,
15 out of 37 prostate cancer,
14 out of 19 renal carcinoma,
15 out of 15 SCLC and
40 out of 59 soft tissue tumor
[0096]  TTK expression was validly elevated in the following cancers in comparing with cor-
responding normal tissue.
27 out of 27 bladder cancer,
25 out of 30 breast cancer,
15 out of 16 cervical cancer,
10 out of 10 cholangiocellular carcinoma,
Soutof 7CML,
6 out of 10 colorectal cancer,
24 out of 44 esophageal cancer,
8 out of 15 liver cancer,
12 out of 12 NSCLC,
6 out of 6 lymphoma,
13 out of 16 osteoblastoma,
12 outof 17 prostaie cancer,
15 out of 15 SCLC and
16 out of 33 soft tissue tmor
[0097]  URLC10 expression was validly elevated in the following cancers in comparing with '
corresponding normal tissue
29 out of 29 bladder cancer,
15 out of 16 cervical cancer,
7 out of 7 cholangioceliular carcinoma,
7 out of 19 esophageal cancer,
3 out of 3 gastric cancer, 24 out of 27 NSCLC,
15 out of 19 osteosarcoma,
4 out of 5 pancreatic cancer,
33 out of 43 soft tissue tumor.
[0098]
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[Table 1]

Ratio of cases observed vp-regulation of CDH3, EPHA4, ECT2, HIG2, INHBB,
KIF204, ENTC2, TTK or URLCI10 in cancerous tissue as compared to normal corresponding

Hssue CDH3 EPHA4 ECT2 HIG2 INHBR
Bladder cancer 26/34 | 14/34 [17/19] - -
Breast cancer - - 5/12 - -
Cervical cancer 17/19 | 8/14 |14/14] - -
Cholangiocellularcarcinomy 19/19 | 10/25 | 13/13 - 10721
CML - - 5/5 - -
Colectal cancer 30/34 - 7/8 - -
Endometriosis 20/21 5/13 - - -
Esophageal cancer - . 12/16 - 12/12
Gastric camcer 13/20 - - - -
Diffuse-type Gastric cancer] 7/8 5/8 - - -
Liver camcer - - - - -
non-small cell lung cancer | 36/37 - 6/16 - 10/13
Lymphoms . - - 8/10 ~ ~
Osteosarcoms - - - - -
Ovarian cancer - 5/5 - - -
Pancreatic cancer 16/16 | 14/14 | 1/1 - -
Prostate cancer - 20/51 1 10/13 - -
Renal carcinoma - - 3/6 | 19720 | 22/24
Smali cell lung cancer - - 12/13 - 8/14
Soft tissue tumor 21721 | 14723 - 7/9 45/49
Testicular ttumor 10/10 - - - -
KIF20A KWNTC2 TTK URLCI0
Bladder cancer 31731 | 30/32 | 27/27] 259/2¢9
Breast cancer 38/61 | 47/56 | 25/30 -
Cervical cancer - 10/10 § 15/16) 15/16
Cholangiocellularcarcinomd 10/11 | 16/22 | 106/10] 7/7
CML - 17/37 | 517 -
Colectal cancer - 3/10 | 6/10 -
Endometriosis - - - -
‘Esophageal cancer 7/19 11/46 24/44) 718
Gastric cameer - - - 3/3
Diffuse-type Gastric cancer| - - - -
Liver cancer - - &/15 -
non-small cell lung cancer | 21/22 | 15/19 | 12/12] 24727
Lymphoma - 78 1 6/6 -
Osteosarcoma - 20/24 | 13/161 15/19
Orvarian cancer - 3/5 - -
Pancreatic cancer 6/6 2/2 - 4/5
Prostate cancer 17/36 | 15/37 | 12/17 -
Renal carcinoma 6/11 14/19 - -
Small cell lung cancer 15/15 | 15/15 | 15/15 -
Soft tissue tumor - 40/59 | 16/33| 33/43

Testicular fumor - - - -
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Prediction of HLA-A24 or HI.A-A2 binding peptides derived from CDH3, EPHA4,

ECT2, HIG2, INHBB, KIF20A. KNTC2. TTK or URTL.CI0

Table 2 sets forth the HLA-A*2402 binding peptides for CDH3 in order of binding
affinity. Table 2A sets forth 9-mer peptides derived from CDH3 and Table 2B sets
forth 10-mer peptides derived from CDH3.

Table 3 sets forth the HLLA-A*2402 and HILA-A*0201 binding peptides for EPHA4
in order of binding affinity. Table 3A sets forth the HLLA-A*2402 binding 8-mer

. peptides derived from EPHA4, Table 3B shows the HLA-A*2402 binding 10-mer

[0100]

peptides derived from EPHA4 and Table 3C sets forth the HLA-A*0201 bmdmg 8-mer
peptides derived from EPHA4.

Table 4 sets forth the HLA-A*2402 binding peptides for ECT2 in order of binding
affinity. Table 4A sets forth 9-mer peptides derived from ECT?2 and Table 4B shows
10-mer peptides derived from ECT2.

Table 5 sets forth the HLLA-A*2402 and HLA-A*0201 binding peptides for HIG2,
Table SA sets forth the HLA-A*2402 binding 9-mer peptides derived from HIG2,
Table 5B sets forth the HLLA-A*2402 binding 10-mer peptides derived from HIG2,
Table 5C sets forth the HLA-A*0201 binding 9-mer peptides derived from HIG2, and
Table 5D sets forth HLA-A*0201 binding 10-mer peptides derived from BIG2.

Table 6 sets forth the HLA-A*2402 and HLA-A*0201 binding peptides for INHBB,
Table 6A shows the HLA-A*2402 binding 9-mer peptides derived from INHBB, Table
6B sets forth the HLA-A*2402 binding 10-mer peptides derived from INHBB, Table
6C sets forth the HILA-A*0201 binding S-mer peptides derived from INHBB, and
Table 6D sets forth HLLA-A*0201 binding 10-mer peptides derived from INHBB.

Table 7 sets forth the HLLA-A*¥2402 binding peptides for KIF20A in order of binding
affinity. Table 7A sets forth 9-mer peptides derived from KIF20A and Table 7B sets
forth 10-mer peptides derived from KIF20A.

Table 8 sets forth the HLLA-A*¥2402 binding peptides for KNTC?2 in order of binding
affinity. Table 8A sets forth 9-mer peptides derived from KNTC2 and Table 8B sets
forth 10-mer peptides derived from KNTC2,

Table 9 sets forth the HLA-A*0201 binding peptides for TTK in order of binding
affinity. Table SA sets forth 9-mer peptides derived from TTK and Table 9B sets forth
10-mer peptides derived from TTK.

Table 10 sets forth the HLLA-A*0201 binding peptides for URLCIG in order of
binding affinity. Table 10A sets forth 9-mer peptides derived from URLC10 and Table
10B sets forth 10-mer peptides derived from URLCIO.

anat d definiti uf the terms ip table:
Start position indicates the number of amino acid from N-terminal.
Binding score is derived from "BIMAS" described in Materials and Methods.
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Positive donor number indicates the number of doner whoes CD8+T-cells can be
induced to the specific CTL by the ex vivo stimulation with antigen-presenting cells.
This is shown as (positive dopor number / hole donor nember).

Positive well number indicates the number of wells where specific IFN-gamma
production can be detected by IFN-gamma ELISPOT assay. 4 to 8 wells can be
prepared from one donor. This is shown as (positive wells number / the pumber of hole
wells tested by IFN-gamma ELISPOT assay).

Positve CTL line indicates the number of CTL line established from positive wells.
The generation of CTL line is determined by ELISA. This is shown as (established
CTL line number / the number of positive wells tested by IFN-gamma ELISPOT

assay).
No positive donor is not defined by no detectable positive wells, but by no established

CTL lire. :
The peptides showed by bold character in tables possesses the stimulation activity of

the T cells. ‘
No data at positive donor number, positive well nember and positive CTL line in-

dicating "-" means that the peptides can't be synthesized for any reason.
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[Table 2A-1]
HLA-A*2402 binding 9-mer peptides derived from CDH3
Strat Aminoacid | Binding | Tonove | POV | poghee | spQID
e onor well .
position sequence Score pumber | number CTL line RO,
513 IYEVMVLAM 375 13 19
667 LFLLLVLLL 36 . - - 20
30 VFREAEVTL 24 073 122 0/1 21
406 LYVEVTINEA 16.632 i3 22
332 KYEAHVPEN 16.5 0/3 122 0/1 23
180 KYELFGHAV 15 0/3 122 0/1 24
85 RSLKERNPL 144 0/3 122 0/1 25
5 RGPLASLLL 12 03 2122 0r 26
652 KGGFILPVL 112 073 0/22 Ny 27
248 TYNGVVAYS 10.5 03 2122 0 28
65 LFSTDNDDF 10 0/3 022 - 29
94 KIFPSKRIL 9.6 0/1 0/8 - 306
21, RGSVLEGVL 9.6 0/1 0/8 - 307
668 FLLLVLLLL 8.4 - . - 308
754 IGNFUENL g4 " - - 309
311 TAVAVVEIL 8.4 0/1 o - 310
557 NQSPVRQVL 8.064 0/1 0/8 - 311
611 KQDTYDVHL 8 0/1 0/8 - 312
781 DYBGSGSDA 7.5 0/1 0/8 - 313
165 GWLLLNKPL 7.2 0/1 0/8 - 314
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[Table 2A-2]
656 ILPVLGAVL 72 0/1 0/8 - 315
770 TAPPYDTLL 72 o/t 0/8 - 316
602 VVLSLKXFL 72 0/1 0/8 - 317
665 ALLFLLLVL 72 - - ) 318
410 VINEAPFVL 72 %! 0/8 - 319
662 AVLALIFLL 72 - - - 320
613 DTYDVHLSL 6.72 0/1 0/8 - 321

6 GPLASLLLL 6 0/1 0/8 - 322
564 VLNITDKDL 6 0/1 0/8 . 323
159 AVEKETGWL 6 /1 0/8 . 324
511 NNIYEVMVL 6 0/1 0/8 - 325
11 LLLLQVCWL 6 - - - 326
57 GCPGQEPAL 6 o/1 0/8 - 327
293 EYTLTIQAT 6 0/1 0/8 - 328
79 ETVQERRSL 6 o1 0/8 - 329
475 SYRILRDPA 6 0/1 0/8 - 330
493 GQVTAVGTL 6 o/1 0/8 ; 331
661 GAVLALLFL 6 0/1 0/8 - 332
388 GILTTRKGL 6 0/1 0/8 - 333
382 HPESNQGIL 6 /1 0/8 - 334
663 VLALLFLLL 5.76 - - . 335
598 EGDTVVLSL 5.6 o/1 0/8 - 336
278 TISVISSGL 5.6 071 218 012 337
659 VLGAVLALL 5.6 0/1 0/8 - 338
811 EWGSRFKKL 528 % 0/8 - 339
445 KVVEVQEGI 5.04 o/1 0/8 . 340
614 TYDVHLSLS 5 o/1 0/8 - 341
142 FYSITGPGA 5 o/1 0/8 - 342
246 [YTYNGVVA 5 0/1 0/8 - 343
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e positive positive e
postion | Scquenee | "GOME | domor | wen | YR SEQD
nambper number ,
807 DYLNeWGSRE 150 173 30
248 TYNGvVAYSI 103 0/3 4122 0/4 31
667 LFLLIVLLLL 42 - - - 32
397 DFEAKNQHTL 30 0/3 2122 0/2 33
332 KYEABVPENA 21 /3 34
180 KYELFGHAVS 15 0/3 2122 072 35
510 RNNIYEVMVL 12 073 4/22 0/4 36
5 RGPLASLLLL 12 073 122 0/1 37
477 RILRDPAGWL 12 0/3 1722 0/1 38
556 CNQSPVROVL 10.08 0/3 2722 02 39
655 FILPVIL.GAVL 8.64 13 344
662 AVLAILFLLL 8.64 - - - 345
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[Table 2B-2]
277 GTISVISSGL 8.4 073 0/20 . 346
781 DYBGsGSDAA 75 0/3 0720 . 347
601 TVVLSLEXKFL 7.2 0/3 3/20 0/3 348
158 FAVEKETGWL 72 0/3 0/20 - 349
665 ALLFILLVLL 7.2 - - . 350
259 SQEPKDPHDL 72 0/3 0720 - 351
664 LALLELLLVL 7.2 . . . 352
42 GABQePGQAL 7.2 073 1720 0/1 353
661 GAVLaLLFLL 72 - . - 354
595 VNEEgDTVVL 7.2 0/2 0/12 - 355
340 NAVGhEVQRL 72 02 0/12 . 356
411 TNEApFVLKL 6.6 072 0712 . 357
470 ENQKISYRIL 6 172 358
10 SLLLIQVCWL 6 072 12 071 359
721 GLEAPEVVL 6 072 212 0/2 360
345 EVQRITVIDL 6 072 4/12 0/4 361
2 GLPRgPLASL 6 072 3/12 0/3 362
657 LPVELgAVLAL 6 - - - 363
563 QVLNITDKDL 6 02 - /12 0/1 364
159 AVEReTGWLL 6 012 2/12 012 363
492 SGQVtAVGTL 6 072 - . 366
387 QGIL{TRKGL 6 072 - . 367
525 SPPTIGTGTL 6 0/2 2112 0/2 368
358 NSPAWRATYL 6 072 2/12 02 369
122 GPFPGRLNQL 5.76 072 3/12 0/3 370
753 EIGNfIIENL 56 012 1/12 on 371
310 TTAVeVVEIL 56 - . . 372
246 [YTYnGVVAY 5 072 2/12 0/2 373
805 | DYDYINEWGS.| 5 02 /12 - 374
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[Table 3A]
HLA-A*2402 binding S-mer peptides derived from EPHA4
strat Binding | POSIEYE | posifive | o oive | SEQID
position _ sequence Scor!elg nﬁl‘:;r nnv:neger CI’{{‘L line ??0 -
97 VYIEIKFTL 504 02 1/16 0/1 40
453 RYSVALAWL 400 273 41
25 VYPANEVTIL 300 073 022 - 42
384 HYTPQONGL 288 03 1/22 0/1 43
5 FYFALFSCL 288 12 A 44
519 GYGDFSEPL 240 073 3/22 03 45
869 - KFGQIVNRML 67.2 13 ‘ 46
777 AYTTRGGKI - 55 0/3 122 0/1 47
420 KYNPNPDQS i8 173 48
749 RNILVNSNL 16.8 073 1722 0/1 49
734 KYLSDMSYV 15 0/3 0/22 - 50
879 KLIRNPNSL 14.4 03 0/22 - 51
926 RYKDNFTAA 144 0/3 0/22 - 52
834 KAIEEGYRL 144 0/3 0722 - 53
574 KYSKAKQEA 13.2 03 0/22 - 54
184 AFQDVGACI 12.6 0/3 1722 0/1 55
252 WLVPIGNCL 12.056 0/3 022 - 56
326 RPPSAPLNL iz 0/3 0/22 - 57
203 KCPLTVRNL 12 0/3 0/22 - 58
360 SYNVVCKXKC 11.55 0/3 0722 - 59
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[0105] [Table 3C}

[0106]

[Table 3B]
HLA-A*2402 binding 10-mer peptides derived from EPHA4
stret sequence Binding pg:;f:.e p(:f;:lw po SEﬁ.v e | SEQID
position Score pumber | mumber CTL Hne RO
25 VYPANEVTLL 300 0/3 022 - 60
244 MYCGADGEWL 200 0/3 122 0/1 61
657 GYTDKQRRDF 120 0/3 1/22 0/1 62
5 FYFAIFSCLF 100 - - - 63
102 KFTLRDCNSL 48 0/3 1722 0/1 64
818 SYGERPYWDM 30 0/3 222 02 65
4 IFYFALFSCL 288 - - - 66
808 SYGIVMWEVM 25 - - - 67
630 EFGEVCSGRL 24 073 0/22 - 68
420 KYNPNPDQSV 216 073 0/22 - 69
930 NFTAAGYTTL 20 072 0/16 - 70
675 QFDHPNITHL 20 0/3 0122 - 71
708 AFLRENDGRF 15 0/3 0722 - 72
379 KQEADEEKHL 12 0/3 1722 0/1 73
727 RGIGSGMKYL 12 0/3 022 - 4
96 RVYIEIKFTL 112 072 1716 0/1 75
507 SYVFHVRART 10.5 0/3 1722 0/1 76
251 EWLVPIGNCL 10.08 073 0/22 - 77
24 RVYPANEVTL 9.6 i3 78
699 EYMENGSLDA 9 0/3 0122 - 79
HLA-A*0201 binding S-mer peptides derived from EPFHA4
St?t sequence Binding P{;‘ﬁ;‘i:ﬁ P‘:::i"t pusiﬁ.v < SEQ Ip
position Score | number | mumber CI‘L fine NO
8 .. 'ALFSCLFGI  |°514.942 | - - « 375
501 GLNPLTISYV 382.536 11 376
12 CLFGICDAV 126.098 0/1 1/5 0/1 377
877 QMHGRMVPY 115.534 0/1 /5 0/1 378
165 KLNTEIRDV 111979 1 379
252 WLVPIGNCL 98.267 0/1 /5 0/1 380
879 KLIRNPNSL 74768 071 /5 6/1 381
559 VVILIAAFV 56.502 - - - 382
812 VMWEVMSYG 39.386 0/1 0/5 - 383
728 GIGSGMKYL 37.157 0/1 0/5 - 384
750 NILVNSNLV 35.385 0/1 s 0/1 385
937 TTLEAVVHV 33.705 0/1 /5 0/1 386
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[Table 4A]
HILA-A*2402 binding S-mer peptides derived from ECT2
strat sequence Einding ?gz;‘z:e pt::i:lx,ve POSiﬁYe SEQ ID
position Score number | nmmber CTL line NO
518 TYPPEVNEF 216 Vi 80
140 LYCTSMMNL 200 0/1 0/8 - 81
298 LYVVEQEWF 150 0/1 08 - 82
435 NYVNILATI 105 0/1 0/8 - 83
773 - IYTADPESF 100 0/1 0/8 - 34
110 LYKADCRVI 50 o/1 0/8 - g5
739 SFQMTSDEL 33 0/1 0/8 - 86
504  JFLKYSKDL 30 0/1 0/8 - 87
867 FFERRSHTL 30 0/1 - 0/8 - 88
178 DFNSKVTHL 30 0/1 0/8 - 89
61 FQEELIKAL 17.28 0/1 0/8 - 90
657 RGEQVTLFL 16.8 0/1 2/8 0/2 - 91
568 RIPSVALLL 16.8 0/1 0/8 - 92
550 KPECGRQSL 14.4 0/1 0/8 - 83
470 IFGSIPDIF 14 0/1 08 - 94
116 RVIGPPVVL 12 0/1 0/8 . 95
507 KYSKDLVKT 11 0/1 0/8 - %6
223 DFYAAVDDF 10 0/1 0/8 - 97
{Table 4B]
HLA-A*2402 binding 10-mer peptides derived from ECT2
strat Bindi positive | positive osifive EQ ID
position .sequencc o Scoi'!:g nﬁ;:r n:;;)ier &L line ® 3?0
322 LYEKaNTPEL 330 0/1 0/8 - 98
435 NYVNILATIE 90 0/1 0/8 - 99
40 SYVEEMPQI 20 171 100
101 DFQDsYENDL 72876 1951 101
866 SFFEIRSHTL 24 0/1 078 - 102
811 SFSK1PKRAL 20 o/1 1/8 0/1 103
268 KYLPIGDERC 18 071 0/8 - 104
g4 EFEGIDSPEF 16.5 01 1/8 o/1 105
236 KVPPRODCIL 14.4 o1 0/8 - 106
728 RPPTeQANVL 14.4 071 0/8 - 107
507 KYSKJLVKTY 12. 0/1 0/8 - 108
281 VVEERIVKDL 10.08 0/1 0/8 - 109
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[Table 5A]
HLA-A*2402 binding S-mer peptides derived from HIG2
strat Binding | POSifve | posifive | oo | sEQID
position sequence Score:g ni(x’:;; m:::gcr CPI‘L line I‘?O
19 IFVRVMESL 42 i3 110
22 RVMESLEGL 14.4 i3 111
8 YLLGVVLIL 8.4 173 387
7 LYLLGVVLT 7.5 072 315 073 388
23 VMESLEGLL 7.2 02 0/16 - 389
8 LLGVVLTLL 5.6 - - - 390
{01091 [Table 5B] . _
Table 5B .HLA-A*2402 binding 10-mer peptides derived from HIG2
- strat Bindi Wﬁﬁw’ positive ositive SEQID
‘position sequence Scorzg n?r:;:zr . m::’axeger CP’E‘L line 1‘?0
7 LYILILGVVLTL 420 13 112
22 RVMESLEGLL 17.28 073 4124 0/4 113
8 YLLGYVLILL 8.4 - - . 351
5 LNLYLLGVVL 7.2 0/2 0/12 - 392
46 LANTEPTKGL 6 02 0/14 - 393
18 SIFVRVMESL 5.6 12 394
[0110] [Table 5C]
HLA-A®0201 binding 9-mer peptides derived from FIG2
st?a;t seguence Binding P(?;;‘::ﬁ Pévis?'::!uive posiﬁy ¢ | SEQID
position Score pamber | mumber CTL line NO
8 YLLGYVLTL 836253 171 114
13 VLTLLSIFV 650,311 /1 0/12 - 115
i5 TLLSIKVRV 488.951 171 116
4 VLRLYLLGY 271948 171 117
9 LLGVVLTLL 83.527 0/1 0712 - 118
22 RVMESLEGL 31.957 0/1 0/12 - 119
6 NLYLLGVVL 28.027 0/1 0/12 - 120

[0111]
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[0112] [Table 6A]

(0113}

[Table 5D}
HI.A-A*020] binding 10-mer peptides derived from HIG2
- positive ositive ies
p isni.;zn segmence letglr:g donor ? well é’%e SE}?OH)
pumber | pumber
8 YLLGvVLTLL | 836.253 171 ' 121
12 VVLTILSIFV 210.538 - - - 122
29 GLLEsPSPGT 113.047 o/1 0/12 - 123
6 NLYLIGVVLT 54.847 - - - 124
4 VINLyLLGVVY 14.495 0/1 0/12 - 125
5 TLLSIFVRVM 13.174 0/1 0/12 - 126
18 SIFVIVMESL - | 12.248 0/1 0/12 - 127
14 LTLLSIFVRV 11.545 - - . 128
HLA-A*2402 binding 9-mer peptides derived from INHBB

strat seguence Binding p[?s:ff ' px::;tlnlve P OSiﬁ.v e | SEQID
posifion | Score pumber | number CTL line NO
383 LYFDDEYNI 60 03 0/20 - 129
238 LFERGERRL 30 03 /19 0/1 130
7 RALGAACLL 12 0/3 0721 - 131
388 EYNIVKRDV 10.5 0/3 0/18 - 132
180 LYLKTIPYVY 9 77 395
163 ISNEGNQNL 8.64 0/1 0/8 - 396
223 RSGWHIFPL 8 /1 0/6 - 357
176 ASLWLYLKL 792 0/1 077 - 398
338 AYLAGVYPGS 7.5 0/1 177 0/1 399
213 NMVEKRVDL 72 o/t 0/8 - 400
102 AMVTALRKL | 6.6 o1 - 0/8 - 401
250 VQCUDSCQEL 6336 o/} 0/8 - 402
369 NSCCIPTKL 6.16 0/1 0/8 - 403
330 NYCEGSCFPA 6 0/1 0/7 - 404
172 FVVQASLWL 6 0/1 0/8 - 405
355 VNQYRMRGL .6 0/1 0/8 - 406
307 QFFIDFRLI 6 0/1 0/7 - 407
14 LILLLAAGWL 6 - - - 408
306 QQFFIDFRL 56 0/1 0/6 - 405
176 NLFYVQASL 5.6 0/1 0/7 - 410
327 YYGNYCEGS 5 071 1/8 0/1 411
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[Table 6B]
HLA-A*2402 bi 10-mer peptides derived from JNHBB
- ositive psitive oes
p(f:xfz;n sequence leiomrzg pdgnor pwell (!','";;ftlli‘:e SEI‘?OID
number | pamber

180 LYLKLLPYVL 360 13 133
171 LFVVQASLWL 30 - - - 134
305 RQQFFIDFRL 16.8 173 135
73 DFLEAVERHI 126 0/3 4120 0/4 136

7 RALGAACLLL 12 13 - 137
273 RPFVVVQARL 112 073 120 0/1 138
338 AYLAGVPGSA 10 03 220 0/2 139
169 QNLFvVQASL 8.4 0/1 1/6 0/1 412
249 DVQCASCQEL 7.92 o/1 476 0/4 413
173 VVQASLWLYL 72 0/1 0/6 . 414
383 LYFDAEYNIV 72 0/1 0/6 - 415
229 FPLTeAIQAL . 72 0/1 1/6 0/1 416
299 RTNLeCRQQF 72 0/1 5/6 0/5 417
101 AAMVEALRKL 66 0/1 2/6 o 418
368 VNSCCIPTKL 6.16 0/1 2/6 0/2 419
13 CLLLIAAGWL 6 - - - 420
354 VVNQYRMRGL 6 0/1 0/6 - 421
150 DGLAsSRVRL 6 0/1 2/6 072 422
293 GLECJGRTNL 6 0/1 0/6 423
330 NYCEgSCPAY 6 0/1 1/6 0/1 424
176 ASLWIYLKLL 6 0/1 1/6 0/1 425
212 WNMVeKRVDL 6 in 426
74 FLEAVKRHIL 6 0/1 2/6 or 427
331 YCEGSCPAYL 6 0/1 1/6 0/1 428
77 AVERKILSRL 56 0/1 1/6 0/1 429
175 QASLwLYLKL 5.28 0/1 2/6 072 430
326 GYYGnYCEGS 5 0/ 1/6 0/1 431
159 LYFFiSNEGN 5 0/1 4/6 0/4 432
327 YYGNyCEGSC 5 071 1/6 0/1 433
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[Table 6C]
HIA-A%0201 binding 9-mer peptides derived from INHBB

stat |, | Binding | O | PUGYS | posite | SEQID
position Score pember | mumber CTL line NO
177 SLWLYLKLL 407.808 0/1 0/8 140
14 LLLLAAGWL 96.074 - - - 141
170 NLFVVQASL 79.041 0/1 0/8 142
213 NMVEKRVDL 63.256 0/1 0/8 143
172 FVVQASLWL 47291 01 08 144
306 QQFFIDFRL 46.48 01 0/8 145
281 RLGDSRHRI 42.774 0/l 0/8 146
174 VQASLWLYL 34.427 071 0/8 147
257 ELAVVPVFV 28.69 0/t 1/8 0/1 148
313 RLIGWNDWI 28.116 -0/ 178 0/1 149
139 RVSEISFA 22.546 041 38 0/3 150
151 GLASSRVRL 21.362 0/1 078 151
8 ALGAACLLL 21.362 0/1 18 0/1 152
250 VQCDSCQEL 15.096 01 1/8 0/1 153

[0115] [Table 6D]
HLA-A*0201 binding 10-mer peptides derived from INHBEB
I itive siti oer
ot | e | TR e | M| gt | SO
pumber | number

179 WLYLKLLPYV | 129511 0/1 178 0/1 154
301 NLCCRQQFFI 332.806 0/1 0/8 155
237 ALFERGERRL 64.814 o/1 0/8 156
382 MLYFDDEYNI 56.754 0/1 073 157
13 CLLLLAAGWL 56.514 - - - 158
8 - ALGAACLLLL 49.134 - - - 159
313 RLIGWNDWII 32.081 0/1 078 160
173 VVQASLWLYL 29711 o/1 2/8 02 161
256 QELAVVPVEFY 27521 0/1 0/8 162
162 FISNEGNQNL 13512 0/1 1/8 0/1 163
305 RQQFFIDFRL 12.562 01 0/8 164
362 GLNPGTVNSC 11426 071 077 165
g3 RLQMRGRPNI 10433 071 178 0/1 166
69 RVDGDFLEAV 10425 0/1 0/8 167

{0116]
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[0117] [Table 7B}

[0118]

[Table 7A]
HLA-A*2402 binding 9-mer peptides derived from X7F204

Wt seguence Binding p;:::;? pﬂvi;?lve po siﬁ've SEQ ID
position ' Score pumber | number CTL lime NO
308 IYNELLYDL 432 02 0/14 - 168
621 MYEEKTNIL 432 0/2 0/14 - 169
67 VYLRVRPLL 420 0/2 0714 - 170
499 KFSAIASQL 56 0/2 0714 - 171
304 SFFEIYNEL 44352 D/2 0/14 - - 172
187 JENSLQGQL 36 0/2 0/14 - 173
305 FFEIYMNELL 30 12 174
23 MFESTAADL 30 b/2 0/14 - 175
256, SFDSGIAGL 20 0/2 0/14 - 176
208 RFSIWISFF 20 - - - 177
383 IFSIRILEL 20 1z 178
647 KIEELEALL 17.28 072 0/14 - 179
625 KLNILKESL 14.4 0/2 0/14 - 180
625 KLGQCKAEL 13.2 0/2 -0/14 - 181
726 FTIDVDKKL 11.088 072 0/14 - 182
688 QLOEVKAKIL 11.088 b2 0/14 - 183

HLA-A%2402 binding 10-mer peplides derived from KiF204

Stf‘eft sequence Binding pg:;tzze pov?et;lve positi? ¢ | SEQID
position Score. pumber | number CTL line NO
308 IYNEILYDLL 432 072 0/14 - 184
182 RSLANFNSL 24.192 0/2 /14 0/1 185
304 SFREIYRELL . 24 172 186
742 RLLREELQKL 15.84 072 0/14 - 187
739 KNIRILRTEL 15.84 0r2 0/14 - 188
218 ROQEEmKXILSL 14.4 02 24 02 189
70 RVRPILPSEL 12.672 0/2 0/14 - 180
871 RILRsRRSPL 12 0/2 0/14 - 191
8% RIENVETLVL 12 072 1714 0/1 152
364 KNQSEASTHL 12 0/2 0/14 - 193
66 K¥YLrVRPLL 112 172 194
60 DSMEKVEVYL 10.08 0/2 0714 - 195
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[0119] [Table 8B]

[0120]

[Table 8A]
HLA-A*2402 binding 9-toer peptides derived from KNTC2

3t || Bnting | PO | P | gt | S50 1D

position Seore number | mumber CTL line NO
309 KYQAYMSNL 606 13 196
457 VYVPLEELL 432 03 0/18 - 197
414 EYHKLARKL 264 073 018 - 198
139 SYELPDTKF 165 0/3 018 - 199
625 KYEEKATLI 150 03 0/18 - 200
400 KYARGKEAI 100 03 1718 0/1 201
124 DFLKIFTFL 50.4 13 202
134 GFLCPSYEL 33 073 . 0/18 - 203
257 LFNVDAFKL 33 013 T 018 - T 204
242 SFDEMNAEL 26.4 0/3 0/18 i 205
128 IFTFLYGFL 24 03 0/18 - 206
146 KFEEEVPRI 18 0/3 1718 on 207
368 RINHERNEL 15.84 03 1718 01 208
235 SFMSGADSF 15 0/3 0/18 - 209
154 IFKDLGYPF 144 13 210
563 EYQLVVQTT 12.6 0/3 0/18 - 211
474 KALNKKMGL 12 0/3 1/18 0/1 212
150 EVPRIFKDL 10.08 13 213

HLA-A*2402 binding 10-mer peptides derived from ENTC2

strat Binding | POSIve | posifive | e | SEQID

potion | toemes | Tocon” | onor | vl | EiLiine | o
452 KYRAQVYVPL 560 23 214
610 EYEECMSEDL 360 0/3 1/18 /1 215
360 KYSVADIERI 100 0/3 0/18 - 216
227 DYTIKCYESF 160 173 217
146 KFEEEVPRIF 50.4 63 0/18 - 218
90 AFIQQCIRQL 30 03 0/18 - 219
20 RSQDVNKQGL 17.28 o3 118 0/1 220
501 RTLEEEVQKL 15.84 0/3 0/18 - 221
403 RGKEAIETQL 13.44 03 1718 0/1 222
273 RALNEQIARL i2 1/3 223
563 EYQLVVQTTT 10.5 0/3 322 043 224
467 ETEEEINKAL 10.08 0/3 1722 o/t 225
541 LLESTVNQGL 10.08 03 122 0/1 226
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[Table 9A]
HLA-A*0201 binding S-mer peptides derived from 77K

m.‘ift sequence Binding pg::;e pﬁ:i}l;e posiﬁye SEQ I
position Score pumber | mumber CTL. line | NO
462 YMSCFRIPV | 878.055 11 227
547 KQIVAIKYV | 312218 i 228
630 NMLEAVHTT | 262.897 0/1 /8 0/1 229
278 LINSPDCDV 118238 01 8 0/1 230
498 ILATPLONL | . 83.527 0/1 0/8 - 231
811 YVLGQLVGL 73,172 /1 onR - 232

719 SLGCILYYM 62.845 172 ' 233
670 QMQPDTISV | 50.232 /1 0/8 - 234
864 _ | GTTEEMKYV 50.102 o/1 0/8 . 235
654 LIVDGMLKL 47.088 0/1 178 0/1 236
363 SLLAKLEET 31.074 /1 0/8 - 237
790 YVQIQTHPV 27.995 o1 018 - 238
785 LLAHPYVQI 26.604 0/1 0/8 - 239
86 KLIGRYSQA 26,082 0/1 08 - 240
186 NLNLQKKQL 21.362 0/1 08 - 241
671 MQPDTTSVV 20.152 0/1 0/8 . 242
577 KLQQHSDKI 17.892 0/1 0/8 - 243
142 FAFVHISFA 14.856 0/1 0/8 - 244
322 CELRNLKSV 11,509 0/1 0/8 - 245
824 SILEAAKTL 10.868 0/1 0/8 - 246

[0121]
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[0122)

[Table OB]
HLA-A*020] binding 10-mer peptides derived from 77X

strat Binding | POSive | pwsifive | e | SEQID
position sequence o Jonor | wel Etme | " NO
68 LLLKLEKNSV | 437.482 | O o8 : 247
277 NLLNSPDCDV | 257342 | 01 058 . 248
653 FLIVDGMLKL | 226.014 | 011 08 - 249
43 TTFEQPVESY | 195487 | OA1 078 ; 250
54 VLNEKKQIYA | 190.448 | 01 o8 . 251
658 GMIXLIDFGI | 161.697 | oA o8 - 252
194 LLSEEEKKNL | 148.896 | O/ Y : 253
462 | YMSCFRTPVV | 94738 | 14 254
57 | MMANNPEDWL | 70.685 | 0/ o8 - 255
600 MVMECGNIDL | 48205 | ofl o8 - 256
689 YMPPEAIKDM | 37.961 o/t o8 - 257
86 KLIGRYSQAL | 36515 | O/ 0/ : 258
669 NOMQPDTTSV | 26082 | 071 78 o1 259
497 OILATPLONL | 24997 | on o - 260
654 LIVDGMLKLI | 22067 | oA o8 - 261
186 NINLQKKQLL | 2136 | oA 178 o 262
670 OMOPDTTSVY | 20.595 | 0/ 08 } 263
803 KGTTEEMKYV | 20102 | 0/ o8 - 264
11 LTIDSIMNEV | 1548 | 01 08 ; 265
577 KLQQHSDKI | 14.971 o1 o8 - 266
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[Table 10A]
HLA-A*0201 binding 9-mer peptides derived from URLCI0

strat |, | Binding | RO | PR | positve | SEQID

position Score pumber | pumber CTL Ene KO
131 KIFPRFFMV | 136478 | 0/1 0/8 - 267
204 GLWLAILLL | 407808 | O/l 0/8 - 268
65 LLVVALPRV | 271948 [ o7 0/8 - 269
60 ALLALLLVV | 242674 . - - 270
206 WLAILLLLA | 52561 U1 271
212 LLASIAAGL | 36316 1 272
210 LLLLASIAA | 31249 0/1 0/8 - 273
137 | FMVAKQCSA |- 16.505 0/1 2/3 0n 274
38 TMALLALLL | 15428 o/1 2/8 072 275
59 MALLALLLV | 13975 0/1 2/8 0n 276
209 ILLLLASIA 12.812 0/1 0/8 - 434
208 ATLLLLASI 12.208 - - - 277
69 ALPRVWTDA | 8446 o/1 0/ - 278
197 SMGESCGGL | 8223 0/1 0/8 - 279
61 LLALLLVVA | 7.964 - - - 280
67 VVALPRVWT | 6.097 0/1 078 - 281
72 RVWIDANLT | 5412 0/1 0/8 - 282
160 FLLEEPMPF 52 0/1 178 0/1 283
62 LALLLVVAL | 4262 0/1 0/8 - 284
57 GTMALLALL | 2525 0/1 18 o/1 285
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[Table 10B]
HILA-A*0201 binding 10-mer peptides derived from URLCIO

strat Binging | POSIEVe | posifive | e | SEQID
posifion sequence Scor:g n(uixgg:r n;:ger gI‘L lime }‘?0
64 LLLVVALPRV | 1006.21 o/l 0/8 . 286
204 GLWLAILLLL | 407.808 o/1 18 %) 287
211 LLLASIAAGL | 134.369 171 288
258 TMALLALLLV | 115.534 i . - 289
61 LLALLLVVAL | 83.527 - - : 290
160 FLLEEPMPFF 65.782 01 0/8 - 251
209 ILLLLASIAA | 31.249 o/1 0/8 - 292
131 EIFPRFEMVA 26.186 0/1 0/3 : 293
60 ALLALLLVVA | 17.334 - - - 204
66 LVVALPRVWT 6.097 o1 0/3 - 295
59 MALLALLLVV 573 . - : 296
2 RLQRPRQAPA 4968 o /8 0/1 297
112 CONPRRCKWT | 4.156 o/1 0/8 - 208
72 RVWTDANLTA | 3608 o1 08 - 299
53 WAPLGTMALL | 3.139 % 0/8 - 300
121 TEPYCVIAAV 3.111 0/1 0/8 - 301
162 LEEPMPFFYL 2.739 o1 1B 0/1 302
181 LEGPPINSSV 2299 o/t 218 o 303
170 YLKCCKIRYC 2.024 o/t 0/8 - 304
130 VEKIFPRFFMV 1.81 o/1 018 - 305
Stimulation of the T cells using the predicted peptides from CDHS3 restricted with

protocols set forth in "Materials and Methods" section above. Resulting that CTLs
having detectable specific CTL activity, as determined by IFN-gamma ELISPOT
assay, are shown in Figure 1. In particular, CDH3-A24-9-513 (SEQ ID NO: 19),

CDH3-A24-9-406 (SEQ ID NO: 22), CDH3-A24-10-807 (SEQ ID NQO: 30),

CDH3-A24-10-332 (SEQ ID NO: 34), CDH3-A24-10-655 (SEQ ID NO: 344) and
CDH3-A24-10-470 (SEQ ID NO: 358) demonstrated potent IFN-gamma production as
compared to the control by IFN-gamma ELISPOT assay, and the cells in the positive
well pumber #5 stimultaed with SEQ ID NO: 19, #2 with SEQ ID NO: 22, #5 with
SEQ ID NO: 30, #4 with SEQ ID NO: 34, #1 with SEQ ID NO: 344 and #4 with SEQ
ID NO: 358 were expanded and CTL lines were established. Those CTL lines having
higher specific CTL activities against the peptide-pulsed target as compared to the
activities against target without peptide pulse were determined by ELISA. Results are
shown in Figure 1. While, other peptides shown in table 2 could not establish the CTL
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lines despite possible binding activity with HLA-A*2402. For example, the tipical
negative peptide (CDH3-A24-10-248) were shown in Figure la. In this invention, the
peptiedes which could establish CTL line were selected as potent CTL stimulation
peputide.

Establishment for CTL clones stimulated with CDH3 derived peptides

Furthermore, the limiting ditution from these CTL lines was performed according to
the protocols set forth in the "Materials and Methods™ section above. The estab-
lishment of CTL clones from CDH3-A24-10-807 (SEQ ID NO: 30) #5 and
CDH3-A24-10-655 (SEQ ID NO: 344) #1 CTL line are shown in Figurelf and g. CTL
clones had potent and specific CTL activities against the peptide-pulsed target as
compared to the activities against target without peptide pulse. -

Specific CTT, activity against the target cells expressing CDH3 and HTA-A*2402

The established CTL line raised against these peptides were examined for their
ability to recognize the target cells expressing CDH3 and HLA-A*2402. Specific CTL
activity against COS7 transfected with both full length CDH3 gene and the HLA-
A*2402 molecule, which serves as a specific model for the target cells endogenonsly
express CDH3 and HLA-A*2402, was tested using as effector cells the CTL lines
raised by CDH3-A24-10-807 (SEQ ID NO: 30) and CDH3-A24-10-655 (SEQ ID NO:
344). COST transfected with full length CDH3 but not HLA-A*2402 and COS7
transfected with HL.A-A*2402 but not full length CDH3 were prepared as controls.
The CTL clones demonstrating the highest specific CTL activity against COS7 was
that transfected with both CDH3 and HLA-A2402 (Figure 1f and g).

These results clearly demonstrate that CDH3-A24-10-807 (SEQ ID NO: 30) and
CDH3-A24-10-655 (SEQ ID NO: 344) are paturally expresseci on the target cell
surface with HLA-A2402 molecule and recognize CTL. Furthermore, these peptides
are epitope peptides, which may serve as cancer vaccines targeting CDH3 expressed

fomors.

Stmulation of the T cells using the predicted peptides fromEPHA4 restricted with
HLA-A*2402 or HLA-A*0201. and establishment for CTL. lines stimulated with

EPHAA4 derived peptides

CTLs for those peptides derived from EphA4 were generated by IFN-gamma
ELISPOT assay. Resulting that CTLs having detectable specific CTL activity , as de-
termined by IFN-gamma ELISPOT assay, are shown in Figure 2. In particular,
EphA4-A24-9-453 (SEQ ID NO: 41), EphA4-A24-8-5 (SEQ ID NO: 44),
EphA4-A24-9-869 (SEQ ID NO: 46), EphA4-A24-9-420 (SEQ ID NO: 48),
EphA4-A24-10-24 (SEQ ID NO: 78), EphA4-A(2-9-501 (SEQ ID NO: 376) and
EphA4-A02-9-165 (SEQ ID NO: 379) demonstrated potent IFN-gamma production by
IFN-gamma ELISPOT assay, and the cells in the positive well number #3 stimultaed
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with EphA4-A24-9-453 (SEQ ID NO: 41), #2 with EphA4-A24-9-5 (SEQ ID NQO: 44),
#5 with EphA4-A24-9-869 (SEQ ID NO: 46), #6 with EphA4-A24-9-420 (SEQ ID NO:
48), #4 with EphA4-A24-10-24 (SEQ ID NO: 78), #8 with EphA4-A02-9-501 (SEQ 1D
NO: 376) and #3 with EphA4-A02-9-165 (SEQ ID NO: 379) were expanded and CTL
lines were established. Those CTL lines having higher specific CTL activities against
the peptide-pulsed target as compared to the activities against target without peptide
pulse were determined by ELISA. Especcially, CTL lines stimulated with EphA4-A02-
9-501 (SEQ ID NO: 376) and EphA4-A02-9-165 (SEQ 1D NO: 379) were tested by
51Cr-release assay according to the protocols set forth in the "Materials and Methods"
section above. Results are shown in Figure 2a-h. While, other peptides shown in table 3
could not establish the CTL lines despite possible binding activity with HLLA-A*2402 or
HLA-A*0201. For example, the tipical negative peptide (EphA4-A24-9-384) were
shown in Figure 2a. In this invention, the peptiedes which could establish CTL line
were selected as potent CTL stimulation peputides.

[0128] _
Stimulation of the T cells using the predicted peptides from ECT?2 restricted with HLA-

A*2402. and establishment for CTL lines stimulated with ECT2 derived peptides

CTLs for those peptides derived from ECT2 were generated according to the protocols
set forth in the "Materials and Methods" section above. Resulting CTLs having
detectable specific CTL activity as determined by an IFN-gamma ELISPOT assay are
shown in Figure 3,. In particular, ECT2-A24-9-515 (SEQ ID NO: 80), ECT2-A24-10-
40 (SEQ ID NO: 100) and ECT2-A24-10-101 (SEQ ID NO: 101) showed potent IFN-
gamma production, and the cells in the positive well number #7 stimultaed with ECT2-
A24-9-515 (SEQ ID NO: 80), #2 with ECT2-A24-10-40 (SEQ ID NO: 100) and #1 with
ECT2-A24-10-101 (SEQ ID NO: 101) were expanded and CTL lines were established.
Those CTL lines having higher specific CTL activities against the peptide-pulsed target
as compared to the activities against target without peptide pulse were determined by
ELISA. Results are shown in Figure 3a~-d. While, other peptides shown in table 4 could
not establish the CTL lines despite possible binding activity with HLA-A*2402. For
example, the tipical negative peptide (ECT2-A24-10-322, ECT2-A24-9-657 and ECT2-
A24-10-811) were shown in Figure 3a. In this invention, the peptiedes which could
establish CTL line were selected as potent CTL stimulation peputide.

[0129]

Establishment for CTL clones stimulated with ECT?2 derived peptides

Furthermore, the limiting dilution from these CTL lines was performed according to the
protocols set forth in the "Materials and Methods" section above. The establishment of
CTL clones from ECT2-A24-10-40 (SEQ ID NO: 100) #2 CTL line are shown in
Figure3c. CTL clones had potent and specific CTL activities against the peptide-pulsed
target as compared to the activities against target without peptide pulse.
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Specific CTL activity against the tareet cells expressing BCT2 and HIA-A*2402

The established CTL line raised against these peptides were examined for their
ability to recognize the target cells expressing BCT2 and HLA-A*2402. Specific CTL
activity against COS7 transfected with both full length ECT2 gene and the HLA-
A*2402 molecule, which serves as a specific model for the farget cells endogenously
express ECT2 and HL.A-A*2402, was tested using as effector cells the CTL clone
raised by ECT2-A24-10-40 (SEQ ID NO: 100) and the CTL line raised by
ECT2-A24-10-101 (SEQ ID NO: 101), COS7 transfected with full length ECT2 but
not HLA-A*2402 and COS7 transfected with HLLA-A*2402 but not full length ECT2
(replaced other gene e.g. URLCI10 or INHBB) were prepared as controls. The CTL line
demonstraﬂng the highest specific CTL activity against COS']’ was that transfected
with both ECT2 and HLA-A2402 (Figure 3c and d),

These results clearly demonstrate that ECT2-A24-10-40 (SEQ ID NO: 100) and
ECT2-A24-10-101 (SEQ ID NO: 101) are naturally expressed on the target cell surface
with HLA-A2402 molecule and recognize CTL. Furthermore, these peptides are
epitope peptides, which may serve as cancer vaccines targeting ECT2 expressed

fuImnors.
totoxic activity avainst cancer cell line endosenouslv expressin ~A*2407

and BECT2

Furthermore, Cytotoxic activity was performed by cytotoxicity assay accordiﬁg to
the protocols set forth in the "Materials and Methods" section above. As a result, as
shown in Fig, 3b, CTL clone stimulated with ECT2-A24-9-515 (SEQ ID NO: 80)
showed remarkably high cytotoxic effect towards HLA-A24-positive and ECT-positive
cancer cell lines TE6, compared to that towards HLA-A24-negative and ECT-positive

cancer cell lines TES.

Stimulation of the T cells using the predicted peptides from HIG2 restricted with
HLA-A*2402 or HI.A-A*0201. and establishment for CTL lines stimulated with HIG2

derived peptides
CTLs for those peptides derived from HIG2 were generated according to the

protocols set forth in the "Materials and Methods" section above . Resulting CTLs
having detectable specific CTL activity as determined by an IFN-gamma ELISPOT
assay are shown in Figure 4. In particular, HIG2-A24-9-19 (SEQ ID NO: 110),
HIG2-A24-9-22 (SEQ ID NO: 111), HIG2-A24-9-8 (SEQ ID NO: 387),
HIG2-A24-10-7 (SEQ ID NO: 112), HIG2-A24-10-18 (SEQ ID NO: 394),
HIG2-A02-9-8 (SEQ ID NO: 114), HIG2-A02-9-15 (SEQ ID NO: 116),
HIG2-A02-9-4 (SEQ ID NO: 117) and HIG2-A02-10-8 (SEQ ID NO: 121)
demonstrated potent IFN-gamma production by IFN-gamma ELISPOT assay, and the
cells in the positive well number #6 stimultaed with HIG2-A24-9-19 (SEQ ID NO:
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110), #7 with HIG2-A24-9-22 (SEQ ID NO: 111), #5 with HIG2-A24-9-8 (SEQ ID
NO: 387), #1 with HIG2-A24-10-7 (SEQ ID NO: 112), #7 with HIG2-A24-10-18
(SEQ ID NO: 354), #10 with HIG2-A02-9-8 (SEQ ID NO: 114), #10 with
HIG2-A02-9-15 (SEQ ID NO: 116), #10 with HIG2-A02-9-4 (SEQ ID NO: 117) and
#9 with HIG2-A02-10-8 (SEQ ID NO: 121) were expanded and CTL lines were es-
tablished. Those CTL lines having higher specific CTL activities against the peptide-
pulsed target as compared to the activities against target without peptide pulse were de-
termined by ELISA. Results are shown in Figure 4a-j. While, other peptides shown in
table 5 could not establish the CTL lines despite possible binding activity with HLA-
A¥2402. For example, the tipical negafive peptide (HIG2-A24-9-7) were shown in
Figure 4a. In this invention, the peptiedes which oould establish CTL line were
selected as potent CTL stjmulauon peputide. '

s ent es stimulated with HIG2 derived peptide:

Furthermore, the limiiing dilution from these CTL lines was performed according to
the protocols set forth in the "Materials and Methods" section above. The estab-
lishment of CTL clones from HIG2-A24-9-22 (SEQ ID NO: 111) #7 CTL line,
HIG2-A24-9-8 (SEQ ID NO: 387) #5 CTL line, HIG2-A24-10-7 (SEQ ID NO: 112)
#1 CTL line, HIG2-A24-10-18 (SEQ ID NO: 394) #7 CTL line and HIG2-A02-9-4
(SEQ ID NO: 117) #10 CTL line are shown in Figure 4c, e, f, gand i . CTL clones had
potent and specific CTL activities against the peptide-pulsed target as compared to the
activities against target without peptide pulse,

Specific CTI, activity against the target cells expressing HIG2 and HILA-A*0201
- The established CTL line raised against these peptides were examined for their |
ability to recognize the target cells expressing HIGZ and HLA-A*0201. Specific CTL
activity against 293T or COS7 transfected with both full length HIG2 gene and the
HLA-A*0201 molecule, which serves as a specific model for the target cells endo-
genously express HIG2 and HLA-A*0201, was tested using as effector cells the CTL
lines raised by HIG2-A02-9-8 (SEQ ID NO: 114), HIG2-A02-9-15 (SEQ ID NO: 116)
and the CTL clone raised by HIG2-A02-9-4 (SEQ ID NG: 117). 2637 or COS7
transfected with full length ECT2 but not HLA-A*0201 and 293T or COS7 transfected
with HLA-A*0201 but not full length ECT2 (or replaced other gene e.g. FoxP3 or
TTK) were prepared as controls. The CTL line demonstrating the highest specific CTL
activity against 293T or COS7 was that transfected with both ECT2 and HLA-A*0201
(Figure 4e, h and 1).

These resulfs clearly demonstrate that HIG2-A02-9-8 (SEQ ID NO: 114),
HIG2-A02-6-15 (SEQ ID NQO: 116) and HIG2-A02-9-4 (SEQ ID NO: 117) are
paturally expressed on the target cell surface with HL.A-A2402 or HLA-A0201
molecule and recognize CTL. Furthermore, these peptides are epitope peptides, which
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may serve as cancer vaccines targeting HIG2 expressed tumors.

[0136]

Cvtotoxic activity against cancer cell line endogenously expressing HLA-A*0201 and
HIG2

Furthermore, Cytotoxic activity was performed by cytotoxicity assay according to the
protocols set forth in the "Materials and Methods" section above. As a result, as shown
in Fig. 41, CTL clone stimulated with HIG2-A02-9-4 (SEQ ID NO: 117) showed
remarkably high cytotoxic effect towards HLA-A02-positive and HIG2-positive cancer
cell lines CAki-1, compared to that towards HLA-A02-negative and HIG2-positive
cancer cell lines A498.

[0137]

Stimulation of the T cells using the predicted peptides from INHBB restricted with
HLA-A*2402 or HLA-A*0201, and establishment for CTL lines stimulated with
INHBB derived peptides

CTLs for those peptides derived from INHBB were generated according to the protocols
set forth in the "Materials and Methods" section above. Resulting CTLs having
detectable specific CTL activity as determined by an IFN-gamma ELISPOT assay are
shown in Figure 5. In particular, INHBB-A24-9-180 (SEQ ID NO: 395), INHBB-A24-
10-180 (SEQ ID NO: 133), INHBB-A24-10-305 (SEQ ID NO: 135), INHBB-A24-10-7
(SEQ ID NO: 137) and INHBB-A24-10-212 (SEQ ID NO: 426) demonstrated potent
IFN-gamma production by IFN-gamma ELISPOT assay, and the cells in the positive
well number #7 stimultaed with INHBB-A24-9-180 (SEQ ID NO: 395), #3 with
INHBB-A24-10-180 (SEQ ID NO: 133), #2 with INHBB-A24-10-305 (SEQ 1D NO:
135), #8 and #2 with INHBB-A24-10-7 (SEQ ID NO: 137) and #1 with INHBB-A24-
10-212 (SEQ ID NO: 426) were expanded and CTL lines were established. Those CTL
lines having higher specific CTL activities against the peptide-pulsed target as
compared to the activities against target without peptide pulse were determined by
ELISA. Results are shown in Figure Sb-e. While, other peptides shown in table 6 could
not establish the CTL lines despite possible binding activity with HLA-A*2402 and
HLA*0201. For example, the tipical negative peptide (INHBB-A24-9-238) were shown
in Figure 5a. In this mnvention, the peptiedes which could establish CTL line were
selected as potent CTL stimulation peputide.

[0138]

Establishment for CTL clones stimulated with INHBB derived peptides

Furthermore, the limiting dilution from these CTL lines was performed according to the
protocols set forth in the "Materials and Methods" section above. The establishment of
CTL clones from INHBB-A24-9-180 (SEQ ID NO: 395) #7 CTL line, and INHBB-
A24-10-305 (SEQ ID NO: 135) #2 CTL line are shown in Figure 5b and d . CTL clones
had potent and specific CTL activities against the peptide-pulsed target as compared to
the activities against target without peptide pulse.

[0139]

Specific CTL activity against the target cells expressing INHBB and HLA-A*2402
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The established CTL line raised against these peptides were examined for their ability
to recognize the target cells expressing INHBB and HLA-A*2402. Specific CTL
activity against 2637 transfected with both full length INHBB gene and the HLA-
A*2402 molecule, which serves as a specific model for the target cells endogenously
express INHBB and HLA-A*2402, was tested using as effector cells the CTL lines
raised by INHBB-A24-10-180 (SEQ ID NO: 133) and INHBB-A24-10-7 (SEQ ID
NO: 137) and the CTL clone raised by INHBB-A24-10-305 (SEQ ID NO: 135),. 203T
transfected with full length INHBB but not HLLA-A*2402 and 2937 transfected with
HLA-A*2402 but not full length INHBB were prepared as controls. The CTL line
demonstrating the highest specific CTL activity against 293 T was that transfected with
both INHBB and HL.A-A*2402 (Figure 5c, d and e).

These results clearly demonstrate that INHBB-A24-10-305 (SEQ ID NO: 135),
INHBB-A24-10-180 (SEQ ID NO: 133) and INHBB-A24-10-7 (SEQ ID NO: 137) are
natufa]ly expressed on the target cell surface with HLA-A2402 molecule and recognize
CTL. Furthermore, these peptides are epitope peptides, which may serve as cancer
vaccines targeting INHBB expressed tumors. ‘

Cytotoxic activity against cancer cell Yine endogenously expressing HEA-A*2402
apd INHBB

Furthermore, Cytotoxic activity was performed by cytotoxicity assay according to
the protocols set forth in the "Materials and Methods" section above. As a result, as
shown in Fig. 5b, CTL clone stimulated with INHBB-A24-9-180 (SEQ ID NO: 395)
showed remarkably high cytotoxic effect towards HL.A-A24-positive and INHBB -
positive cancer cell lines MIAPaca2, compared to that towards HLA-A24-negative and
INHBB -positive cancer cell lines CAki-2.

Stimulation of the T cells using the predicted peptides from KIF20A restricted with
HLA-A*2402. and establishment for CTL Jines stimulated with KIF20A derived
peptides - - o

CTLs for those peptides derived from KIF20A were generated according to the
protocols set forth in the "Materials and Methods" section above. Resulting CTLs
having detectable specific CTL activity as determined by an IFN-gamma ELISPOT
assay are shown in Figure 6. In particular, KIF20A-A24-9-305 (SEQ ID NO: 174),
KIF20A-A24-5-383 (SEQ ID NO: 178), KIF20A-A24-10-304 (SEQ ID NQ: 186) and
KIF20A-A24-10-66 (SEQ ID NO: 194) demonstrated potent IFN-gamma produoction
by IFN-gamma ELISPOT assay, and the cells in the positive well number #2
stimultaed with KIF20A-A24-9-305 (SEQ ID NO: 174), #3 with KIF20A-A24-9-383
(SEQ ID NO: 178), #5 with KIF20A-A24-10-304 (SEQ ID NO: 186) and #6 with
KIF20A-A24-10-66 (SEQ ID NO: 194) were expanded and CTL lines were es-
tablished. Those CTL lines having higher specific CTL activities against the peptide-
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pulsed target as compared to the activities against target without peptide pulse were de-
termnined by ELISA. Results are shown in Figure 6a-e, While, other peptides shown in
table 7 could not establish the CTL lines despite possible binding activity with HLA-
A*2402. For example, the tipical negative peptide (KIF20A -A24-9-647 and KIF20A -
A24-10-182) were shown in Figure 6a. In this invention, the peptiedes which could
establish CTL line were selected as potent CTL stimulation peputide.

Establishment for CTT clones stimulated with KTF20A derived peptides -

Furthermore, the limiting ditution from these CTL lines was performed according to
the protocols set forth in the "Materials and Methods" section above. The estab- ‘
lishment of CTL clones from I{IFZOA~A24M9~305 (SEQID NO; 174) #2 CTL line,
KIF20A-A24-10-304 (SEQ ID NO: 186) #5 CTL line and KIF20A-A24-10-66 (SEQ
ID NO: 194) #6 CTL line are shown in Figure 65, d and e . CTL clones had potent and
specific CTL activities against the peptide-pulsed térget as compared fo the activities
against target without peptide pulse.

ecific CTT, activity against the target cells expressing KIF20A and HLA-A*2400

The established CTL line raised against these peptides were examined for their
ability to recognize the target cells expressing KIF20A and HLA-A*2402. Specific
CTL activity against COS7 transfected with both full length KIF20A gene and the
HI.A-A*2402 molecule and A24-LCL transfected by electropolation with full length
KIF20A gene, which serve as a specific model for the target cells endogenously
express KIF20A and HLA-A*2402, was tested using as effector cells the CTL lines
raised by KIF20A-A24-9-383 (SEQ ID NO: 178) and KIF20A-A24-10-304 (SEQ ID
NO: 186) and the CTL clone raised by KIF20A-A24-10-66 (SEQ ID NO: 194). COS7
transfected with full length KIF20A but not HLA-A*2402 and COS7 transfected with
HLA-A*2402 but not full léngth KIF20A (or replaced full length URLC10 gene),
COS7 transfected with HLA-A*2402 and pulesd with KIF20A-10-308, and A24-1.CL
transfected with mock vector were prepared as controls. The CTL line demonstrating
the highest specific CTL activity against COS7 was that transfected with both KIF20A
and HLA-A*2402 (Figure 6b, ¢ and d). Alternatively, the CTL line stuimurated with |
KIF20A-A24-10-304 (SEQ ID NO: 186) demonstrated against A24-LCL transfected
with KIF20A.

These results clearly demonstrate that KIF20A-A24-9-383 (SEQ ID NO: 178),
KIF20A-A24-10-304 (SEQ ID NO: 186) and KIF20A-A24-10-66 (SEQ ID NO: 194)
is naturally expressed on the target cell surface with HILA-A2402 molecule and
recognize CTL. Furthermore, these peptides are epitope peptides, which may serve as
cancer vaccines targeting KIF20A expressed tumors.

Cytotoxic activity against cancer cell line endogenouslv expressing HLA-A*2402
and RIF20A '
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Furthermore, Cytotoxic activity was performed by cytotoxicity assay according to the
protocols set forth in the "Matenials and Methods" section above. As a result, as shown
in Fig. 6b and e, CTL clone stimulated with KIF20A-A24-9-3035 (SEQ ID NO: 174) or
KTF20A-A24-10-304 (SEQ ID NO: 186) showed remarkably high cytotoxic effect
towards HLLA-A24-positive and KIF20A-positive cancer cell lines PK45P or
MIAPaca2 respectively, compared to that towards HLLA-A24-negative and
KIF20A-positive cancer cell lines PK59.

Stimulation of the T cells using the predicted peptides from Mggz restricted with
HLA-A*2402. and establishment for CTT. lines stimulated with KNTC2 derived

peptides :
CTLs for those peptides derived from KNTC2 were generated according to the

protocols set forth in the "Materials and Methods" section above. Resulting CTLs
having detectable specific CTL activity as determined by an IFN-gamma ELISPOT
assay are shown in Figure 7. In particular, KNTC2-A24-9-309 (SEQ ID NO: 196),
KNTC2-A24-9-124 (SEQ ID NO: 202), KNTC2-A24-9-154 (SEQ ID NO: 210),
KNTC2-A24-9-150 (SEQ ID NQO: 213), KNTC2-A24-10-452 (SEQ ID NO: 214},
KNTC2-A24-10-227 (SEQ ID NO: 217) and KNTC2-A24-10-273 (SEQ ID NO: 223)
demonstrated potent IFN-gamma production by IFN-gamma ELISPOT assay, and the
cells in the positive well pumber #8 stimultaed with KNTC2-A24-9-309 (SEQ ID NO:
196), #5 with KNTC2-A24-9-124 (SEQ ID NO: 202), #5 with KNTC2-A24-9-154
(SEQ ID NO: 210), #7 with KNTC2-A24-9-150 (SEQ ID NO: 213), #4 and #5 with
KNTC2-A24-10-452 (SEQ ID NO: 214), #1 with KNTC2-A24-10-227 (SEQ ID NO:
217) and #8 with KNTC2-A24-10-273 (SEQ ID NO: 223) were expanded and CTL
lines were established. Those CTL lines having higher specific CTL activities against ‘
the peptide-pulsed target as compared to the activities against target without peptide
pulse.were determined by ELISA. Results are shown in Figure 7a-h, While, other
peptides shown in table § could not establish the CTL lines despite possible binding
activity with HLA-A*2402. For example, the tipical negative peptide
(KNTC2-A24-10-610) were shown in Figure 7a. In this invention, the peptides which
could establish CTL line were selected as potcnt CTL sﬁmulauon pcpunde:

Furthermore, ﬂ:ae hrmtmg dﬂuﬁon fmm these CTL lines was perf@m;ed according to
the profocols set forth in the "Materials and Methods" section above. The estab-
lishment of CTL clones from KNTC2-A24-9-154 {(SEQ ID NO: 210) #5 CTL line and
ENTC2-A24-10-452 (SEQ ID NO: 214) #5 CTL line are shown in Figure 7d and £,
CTL clones had potent and specific CTL activities against the peptide-pulsed target as
comparvd 1o the activities agamst target without pephde pulse.
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The established CTL line raised against these peptides were examined for their ability
to recognize the target cells expressing KNTC2 and HLA-A*2402. Specific CTL
activity against HEK293 transfected with both full length KNTC2 gene and the HLA-
A*2402 molecule which serves as a specific model for the target cells endogenously
express KNTC2 and HL.A-A*2402, was tested using as effector cells the CTL clones
raised by KNTC2-A24-10-452 (SEQ ID NO: 214). HEK293 transfected with full
length KNTC2 but not HLA-A*2402, HEK293 transfected with HLLA-A*2402 but not
full length KNTC2 and HEK293 transfected with HLA-A*2402 and pulesd with
KNTC2-9-309 were prepared as controls. The CTL line demonstrating the highest
specific CTL activity against HEK293 was that transfected with both KNTC2 and
HLA-A*2402 (Figure 7§).

These results clearly demonstrate that KNTC2-A24-10-452 (SEQ IDNO: 214) is
naturally expressed on the target cell surface with HLA-A2402 molecule and recognize
CTL. Furthermore, these peptides are epitope peptides, which may serve as cancer
vaccines targeting KNTC2 expressed tumors.

Sumulation of the T cells usi & predicted peptides fro K restricted with

A-A* and establishment for lines stimulated with TTK derived peptides

CTLs for those peptides derived from TTK were generated according to the protocols
set forth in the "Materials and-Memods“ section above. Resulting CTLs having de-
tectable specific CTL activity as determined by an IFN-gamma ELISPOT assay are
shown in Figure 8. As depicted in Figure 8b-d, TTK-A2-9-462 (SEQ ID NO: 227,
TTK-A2-9-547 (SEQ ID NO: 228), TTK-A2-6-719 (SEQ ID NO: 233) and TTK-
A2-10-462 (SEQ ID NO: 254) demonstrated potent IFN-gamma production by IFN-
gamma ELISPOT assay, and the cells in the positive well number #4 stimultaed with
TTK-A2-9-462 (SEQ ID NO: 227), #2 with TTK-A2-9-547 (SEQ ID NO: 228), #1
with TTK-A2-9-719 (SEQ ID NO: 233) and #8 with TTK-A2-10-462 (SEQ ID NO:
254) were expanded. Those CTL lines having higher specific CTL. activities against
the peptide-pulsed target as compared to the activities against target without peptide
pulse were determined by ELISA. While, other peptides shown in table 9 could not
establish the CTL lines despite possible binding activity with HLA-A*0201. For
example, the tipical negative peptide (TTK-A2-9-278) were shown in Figure 8a. In this
invention, the peptiedés which could establish CTL line were selected as potent CTL
stimulation peputide.

tablishment for clones stimulated wi derived peptide

Furthermore, the limiting dilution from these CTL lines was performed according to
the protocols set forth in the "Materials and Methods" section above. The estab-
lishment of CTL clones from TTK-A2-9-462 (SEQ ID NQ: 227) #4 CTL line, TTK-
A2-9-547 (SEQ ID NO: 228) #2 CTL line, TTK-A2-9-719 (SEQ ID NO: 233) #1 CTL
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line and TTK-A2-10-462 (SEQ ID NO: 254) #8 CTL line were shown in Figure 84, c,
d and e. CTL clones had potent and specific CTL activities against the peptide-pulsed
target as compared to the activities against target without peptide pulse.
Specific CTL activity against the target cells expressing TTK and HLA-A*0201
The established CTL clone raised against these peptides were examined for their
ability to recognize the target cells endogenously expressing TTK and HLA-A*0201.
Specific CTL activity against COS7 transfected with both the full length TTK gene
and the HLA-A*0201 molecule, which is a specific model for the target cells endo-
genously express TTK and HLA-A*Q201, was tested using as effector cells the CTL
clones raised by TTK-A2-9-462 (SEQ ID NO: 227), TTK-A02-9-547 (SEQ ID NO:
228), TTK-A2-9-719 (SEQ ID NO: 233) and TTK-A2-10-462 (SEQ ID NO: 254).
COS7 wransfected with full length TTK but BLA-A*0201, COS7 transfected HLA-
A*0201 but not full length of TTK (or replaced full length HIG2 gene) and COS7
transfected with HLA-A*0201 and pulsed with different target epitope peputide, were
prepared as controls, The CTL Clone having the highest specific CTL activity against
COS7 was that transfected with both TTK and HLA-A*(201 (Figure 8b, ¢, d and e).
These results clearly demonstrate that TTK-A2-9-462 (SEQ ID NO: 227), TTK-
AD2-9-547 (SEQ ID NO: 228), TTK-A2-9-719 (SEQ ID NO: 233) and TTK-
AQ2-10-462 (SEQ ID NO: 254) are naturally expressed on the target cell surface with
HI.A-A2 molecule and recognize CTL. Furthermore, these peptides are epitope
peptides, which may serve as cancer vaccines targeting TTK expressed tumors.
Stimulation of the T cells wsing the predicted peptides from URTCI0 restricted with
HLA-A*0201. and establishment for CTL, lines stimulated with URLCI10 derived

pephides
CTLs for those peptides derived from URLC10 were generated according to the

protocols set forth in the "Materials and Methods" section above. Resulting CTLs
having detectable specific CTL activity as determined by IFN-gamma ELISPOT assay
are shown in Figure 9. As shown in Figure 9b-d, URLC-A2-9-206 (SEQ ID NO: 271),
URLC-A2-9-212 (SEQ ID NO: 272) and URLC-A2-10-211 (SEQ ID NQO: 288)
demonstrated potent IFN-gamma production by IFN-gamma ELISPOT assay, and the
cells in the positive well number #7 stimultaed with URLC-A2-9-206 (SEQ ID NO:
271), #3 with URLC-A2-9-212 (SEQ ID NO: 272) and #5 with URLC-A2-10-211
(SEQ ID NO: 288) were expanded. Those CTL lines having higher specific CTL
activities against the peptide-pulsed target as compared to the activities against target
without peptide pulse were determined by ELISA. While, other peptides shown in
table 10 could not establish the CTL lines despite possible binding activity with HLA-
A*Q201. For example, the tipical negative peptide (URLC-A2-9-58) were shown in
Figure 9a. In this invention, the peptiede which could establish CTL line were selected
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as potent CTL stimulation peputide.

Specific CTL activity against the target cells expressing URLCI0 and HLA-A*0201

The established CTL line raised against these peptides were examined for their
ability to recognize the target cells endogenously expressing URLC10 and HLA-
A*0201. Specific CTL activity against COS7, Hek293 and 293T transfected with both
full Jength URLC10 gene and the HLA-A*0201 molecule, which serves as a specific
model for the target cells endogenously express URLCI0 and HLA-A*0201, was
tested using as effector cells the CTL line raised by URLC10-A02-10-211. COS7,
Hek293 or 203T transfected with full length URLC10 but not HLA-A*(201 (replaced
HLA-A*2402), COS7, Hek293 or 293T transfected with HLA-A*0201 but not full
length URLC10 and COS7 transfected with HLA-A*(201 and pulsed with different
target epitope peputide (URLC10-A02-10-64) were prepared as controls. The CTL line
denionstratiug the highest specific CTL activity against COS7, Hek293 or 293T was
that fransfected with both URLCI0 and HLA-A*0201 (Figure 9-2).

These results clearly demonstrate that URIL.C10-A02-10-211 is naturally expressed
on the target cell surface with HLA-A*0201 molecule and recognizes CTL. Fur-
thermore, this peptide was epitope peptides, which may utilize cancer vaccine targeting
URLC1O0 expressed tumors.

Homology analysis of the antigen peptides .
The CTL clones established against the following peptides showed potent specific

CTL activity.
CDH3-A24-9-513 (SEQ ID NO: 19),
CDH3-A24-9-406 (SEQ ID NO: 22),
CDH3-A24-10-807 (SEQ ID NO: 30),
CDH3-A24-10-332 (SEQ ID NO: 34),
CDH3-A24-10-655 (SEQ ID NO: 344),
CDH3-A24-10-470 (SEQ ID NO: 358),
EphA4-A24-9-453 (SEQ ID NO: 41),
EphA4-A24-9-5 (SEQ ID NO: 44),
EphA4-A24-9-869 (SEQ ID NO: 46),
EphA4-A24-9-420 (SEQ ID NO: 48),
EphA4-A24-10-24 (SEQ ID NO: 78),
EphA4-A02-9-501 (SEQ ID NO: 376),
EphA4-A02-9-165 (SEQ ID NO: 379),
ECT2-A24-9-515 (SEQ ID NO: 80),
ECT2-A24-10-40 (SEQ ID NO: 100),
ECT2-A24-10-101 (SEQ ID NO: 101),
HIG2-A24-9-19 (SEQ ID NO: 110),
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HIG2-A24-9-22 (SEQ ID NO: 111),
HIG2-A24-9-8 (SEQ ID NO: 387),
HIG2-A24-10-7 (SEQ ID NO: 112),
HIG2-A24-10-18 (SEQ ID NO: 354),
HIG2-A02-9-8 (SEQ ID NO: 114),
HIG2-A02-8-15 (SEQ ID NO: 116),
HIG2-A02-9-4 (SEQ ID NO: 117),
HIG2-A02-10-8 (SEQ ID NO: 121),
INHBB-A24-9-180 (SEQID NO: 395),
INHBB-A24-10-180 (SEQ ID NO: 133),
INHBB-A24-10-305 (SEQ ID NO: 135),
INHBB-A24-10-7 (SEQ ID NO: 137),
INHBB-A24-10-212 (SEQ ID NO: 426),
KIF20A-A24-8-305 (SEQ ID NO: 174),
KIF20A-A24-9-383 (SEQ ID NO: 178),
KIF20A-A24-10-304 (SEQ ID NO: 186),
KIF20A-A24-10-66 (SEQ ID NO: 194),
KNTC2-A24-9-309 (SEQ ID NO: 196),
KNTC2-A24-9-124 (SEQ ID NO: 202),
KNTC2-A24-9-154 (SEQ ID NO: 210),
KNTC2-A24-9-150 (SEQ ID NQC: 213),
KNTC2-A24-10-452 (SEQ ID NO: 214),
KNTC2-A24-10-227 (SEQ ID NO: 217),
KNTC2-A24-10-273 (SEQ ID NO: 223),
TTK-A02-9-462 (SEQ ID NO: 227),
TTK-A02-9-547 (SEQ ID NO: 228),
TTK-A02-9-719 (SEQ ID NO: 233),
TTK-A02-10-462 (SEQ ID NO: 254),
URLC-A02-9-206 (SEQ ID NO: 271),
URLC-A02-9-212 (SEQ ID NO: 272) and
URLC-A02-10-211 (SEQ ID NO: 288)

This suggests that the sequences of SEQ ID NO: 19, 22, 30, 34, 344, 358, 41, 44, 46,
48,78, 376, 379, 80, 100, 101, 110, 111, 387, 112, 394, 114, 116, 117, 121, 395, 133,
135, 137, 426, 174, 178, 186, 194, 196, 202, 210,213, 214, 217, 223,227, 228, 233,
254,271, 272 or 288 are homologous to the peptides derived from other molecules,
which are known to sensitize human immune system.

To exclude this possibility, homology analysis was performed with the peptide
sequences as queries using BLAST algorithm

———
'
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(http://www.ncbinlm.nih. gov/blast/blast.cgi). No significant sequence homology was
revealed.

These results suggest that the sequences of SEQ ID NO: 19, 22, 30, 34, 344, 358, 41,
44, 46, 48, 78, 376, 379, 80, 100, 101, 110, 111, 387, 112, 354, 114, 116, 117, 121,
395,133, 135,137,426, 174, 178, 186, 194, 196, 202, 210, 213, 214, 217, 223, 227,
228,233, 254, 271, 272 or 288 are unique and thus possess a low risk of raising un-
intended immunologic response to any unrelated molecule.

DISCUSSION

Identification of new TAAs, particularly those that induce potent and specific anti-
tumor immune responses, warrants further development of the clinical application of .
peptide vaccination strategies in various types of cancer (Boon T. et al., (1996) J Exp
Med 183: 725-9.; van der Bruggen P et al., (1991) Science 254: 1643-7.,; Brichard V et
al., (1993) J Exp Med 178: 489-95.; Kawakami Y et al., (1994) J Exp Med 180:
347-52.; Shichijo S et al., (1998) T Exp Med 187:277-88.; Chen YT et.al,, (1997)
Proc.Natl. Acd. Sci. USA, 94: 1914-8.; Harris CC., (1996) J Natl Cancer Inst
88:1442-5.; Butterfield LH et al., (1999) Cancer Res 59:3134-42.; Vissers JL et al.,
(1999) Cancer Res 59: 5554-9.; van der Burg SH et al., (1996) J. Immunol
156:3308-14.; Tanaka F et al., (1997) Cancer Res 57:4465-8.; Fujie T et al., (1999) Int
J Cancer 80:169-72.; Kikuchi M et al., (1999) Int J Cancer 81 : 459-66.; Oiso M et al.,
(1999) Int J Cancer 81:387-94.).

cDNA microarray technologies can disclose comprehensive profiles of gene ex-
pression of malignant cells (Lin YM, et al., Oncogene. 2002 Jun 13;21:4120-8.;
Kitahara O, et al., Cancer Res. 2001 May 1;61:3544-9.; Suzuki C, et al., Cancer Res.
2003 Nov 1;63:7038-41.; Ashida S, Cancer Res. 2004 Sep 1;64:5963-72.; Ochi K, et
al., Int J Oncol. 2004 Mar;24(3):647-55.; Kaneta Y, et al., Int J Oncol. 2003
Sep;23:68 i~91‘; Obama K, Hepatology. 2005 Jun;41:1339-48.; Kato T, et al., Cancer
Res. 2005 Jul 1;65:5638-46.; Kitahara O, et al,, Neoplasia. 2002 Jul-Aug;4:295-303.;
Saito-Hisaminato A et al,, DNA Res 2002, 9: 35-45.) and, find utility in the identi-
fication of potential TAAs. Among the transcripts that are up-regulated in various
cancers, novel human genes, termed CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A,
KNTC2, TTK and URLCI10, were identified using these technologies.

As demonstrated above, CDH3, EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2,
TTK and URLC10, are over-expressed in various cancers but show minimal ex-
pression in normal tissues. In addition, these genes have been shown to have a sig-
nificant function related to cell proliferation. Thus, peptides derived from CDH3,
EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK and URLCI10 can serve as
TAA epitopes, which, in turn, can be used to induce significant and specific immune
responses against cancer cells.
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Thus, as CDH3, EPHAA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK and URLCI10

are novel TAAs, vaccines using these epitope peptides find utility as immuno-
therapeutics against various carcinomas or other disease expressing these molecules.
Industrial Applicability

The present invention identifies new TAAs, particularly those which induce potent
and specific anti-tumor immune responses. Such TAAs warrants further development
as peptide vaccines against diseases associated with the over-expression of CDH3,
EPHA4, ECT2, HIG2, INHBB, KIF20A, KNTC2, TTK and/or ,URLCI10 e.g. cancers.

All patents, patent applications, and publications cited herein are incorporated by
reference.

While the invention has been described in detail and with reference fo specific em- -
bodiments thereof, it is to be understood that the foregoing description is exemplary
and explanatory in nature and is intended to illustrate the invention and its preferred
embodiments. Through routine experimentation, one skilled in the art will readily
recognize that various changes and modifications can be made therein without
departing from the spirit and scope of the invention. Thus, the invention is-intended to
be defined not by the above description, but by the following claims and their
equivalents.
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CLAIMS

[Claim 1]

An isolated peptide of less than about 15 amino acids selected from the group consisting
of peptides comprising the amino acid sequences of SEQ ID NO: 19, 22, 30, 34, 344,
358,41, 44, 46, 48, 78, 80, 100, 101, 110, 111, 387, 112, 394, 395, 133, 135, 137, 426,
174,178, 186, 194, 196, 202, 210, 213, 214, 217 or 223.

[Claim 2]

A peptide having cytotoxic T cell inducibility, wherein said peptide comprises an amino
acid sequence selected from the group consisting of SEQ ID NO: SEQ ID NO: 19, 22,
30, 34, 344, 358, 41, 44, 46, 48, 78, 80, 100, 101, 110, 111, 387, 112, 394, 395, 133,
135,137,426, 174, 178, 186, 194, 196, 202, 210, 213, 214, 217 or 223, wherein 1, 2, or
several amino acids are substituted, deleted, or added.

[Claim 3]

The peptide of claim 2, wherein the second amino acid from the N-terminus is
phenylalanine, tyrosine, methionine, or tryptophan.

[Claim 4]

The peptide of claim 2 or 3, wherein the C-terminal amino acid is phenylalanine,
leucine, isoleucine, tryptophan, or methionine.

[Claim 5}

An isolated peptide of less than about 15 amino acids selected from the group consisting
of peptides comprising the amino acid sequences of SEQ ID NO: 376,379, 114, 116,
117, 121,227,228, 233,254,271, 272 or 288.

[Claim 6]

A peptide having cytotoxic T cell inducibility, wherein said peptide comprises an amino
acid sequence selected from the group consisting of SEQ ID NO: SEQ ID NO: 376, 379,
114, 116, 117, 121, 227, 228, 233, 254, 271, 272 or 288, wherein 1, 2, or several amino
acids are substituted, deleted, or added.

[Claim 7]

The peptide of claim 6, wherein the second amino acid from the N-terminus is leucine
or methionine.

[Claim 8]

The peptide of claim 6 or 7, wherein the C-terminal amino acid is valine or leucine.
[Claim 9]

A pharmaceutical composition for treating or preventing a disease associated with over-
expression of the genes of SEQ IDNO: 1, 3,5,7,9, 11, 13, 15 and/or 17 said
composition comprising one or more peptides of claim 1 to 8 or a polynucleotide
encoding the peptides.

[Claim 10]

A pharmaceutical composition of claim 9, wherein the disease associating genes of SEQ
IDNO:1,3,5,7,9,11, 13, 15 and/or 17 include cancers.

[Claim 11] ‘

A pharmaceutical composition of claim 10, wherein the cancers include bladder cancer,
breast cancer, cervical cancer, cholangincellular carcinoma, CML, colorectal cancer,
endometriosis, esophageal cancer, gastric cancer, diffused type gastric cancer, liver
cancer, NSCLC, lymphoma, osteosarcoma, ovarian cancer, pancreatic cancer, prostate
cancer, renal carcinoma, SCLC, soft tissue tumor and



81

testicular tumor.
[Claim 12] .
An exosome that presents on its surface a complex comprising a peptide of claim 1-4
and an HLA antigen.
[Claim 13] ' o
The exosome of claim 12, wherein the HLA antigen 1s HLA-A24.
[Claim 14]
Eglfz jexosgme of claim 13, wherein the HLA antigen is HLA-A2402.
aim 1
An exosogqe that presents on its surface a complex comprising a peptide of claim 5-8
and an HLA antigen.
[Claim 16] o
Ef(ljlie exosome of claim 15, wherein the HLA antigen 1s HLA-AZ2.
aim 17
The exoso%ne of claim 16, wherein the HLA antigen is HLA-A0201.
[Claim 18] )
A method of inducing antigen-presenting cells having a high cytotoxic T cell
inducibility comprising the step of contacting an antigen-presenting cell with a peptide
~of claim 1-8.
[Claim 19] | ] _ )
é& method of inducing cytotoxic T cells by contacting a T cell with a peptide of claim 1-
[Claim 20] ) ) ) )
A method of inducing antigen-presenting cells having high cytotoxic T cell inducibility,
said method comprising the step of transferring a gene comprising a polynucleotide
e[aéi:qdingla pepticfe of claim I to 8 to an antigen-presenting cell.
am 2
An iS()iate]d cytotoxic T cell, which is induced by contacting a T cell with a peptide of
claim 1-8 or which is transduced with the nucleic acids encoding the TCR subunits
polypeptides binding with a peptide of any one claims 1 to 8 in the context of HLA-A24
or HLA-A2.
[Claim 22] -
An antigen-presenting cell, which comprises a complex formed between an HLA
antigen and a peptide of claim 1 to 8.
[Claim 23]
z{"&é‘i qntiger]kpresenting cell, induced by the method of claim 18-20.
aim 24
A vaccine for inhibiting proliferation of cells expressing genes of SEQ ID NO: 1,3, 5,7,
9, 11, 13, 15 and/or 17 wherein the vaccine comprises a peptide of claim 1-8 as the
active ingredient.
[Claim 25]
The vaccine of claim 24, wherein the cells expressing genes of SEQ IDNO: 1, 3,5,7,9,
11,13, 15 and/or 17 include cancers.
[Claim 26]
The vaccine of claim 25, wherein the cancers include bladder cancer, breast cancer,
cervical cancer, cholangincellular carcinoma, CML, colorectal cancer, endometriosis,
esophageal cancer, gastric cancer, diffused type gastric cancer, liver cancer, NSCLC,
Iymphoma, osteosarcoma, ovarian cancer, pancreatic cancer, prostate cancer, renal
carcinoma, SCLC, soft tissue tumor and testicular tumor.
[Claim 27] . '
The vaccine of claim 26, formulated for administration to a subject whose HLA antigen
is HLA-A24 or HLA-A2.
[Claim 28] . _
A method of treating or preventing a disease associated with over-expression of the
genes of SEQ ID NO: 1,3,5,7,9, 11, 13, 15 and/or 17 in a subject comprising admin-
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istering to said subject a vaccine oomlprising a peptide of claim 1-8, an immunologically

active fragment thereof, or a polynucleotide encoding said peptide or immunologically

active fragment.

{Claim 29]

The method of claim 28, wherein the disease associating genes of SEQ ID NO: 1,3, 5, 7,

9,11, 13, 15 and/or 17 include cancers.

[Claim 30]

A method of treating or preventing cancers of claim 29, wherein the cancer cells include

bladder cancer, breast cancer, cervical cancer, cholangincellular carcinoma, CML,

colorectal cancer, endometriosis, esophageal cancer, gastric cancer, diffused type gastric

cancer, liver cancer, NSCLC, lymphoma, osteosarcoma, ovarian cancer, pancreatic

E(a:rllcer, pr(])state cancer, renal carcinoma, SCLC, soft tissue tumor and testicular tumor.
aim 31

A method of screening for a peptide which 1, 2, or several amino acids are substituted,

wherein said peptide comprises an amino acid sequence selected from the group

consisting of SEQ ID NO: SEQ ID NO: 19,22, 30, 34, 344, 358, 41, 44, 46, 48, 78, 80,

100, 101, 110, 111, 387, 112, 394,395,133, 135, 137,426, 174, 178, 186, 194, 196,

202,210, 213, 214, 217 or 223, said method comprising the steps of:

() comforming no significant sequence homology to the entire sequence of 1, 2 or

several amino acids substitute;

(b) measuring the CTL inducibility of the candidate substitute peptide; and

() sg:cliecting the peptide which CTL inducibility is same to or higher than the original

peptide.
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caaagctttyg
cgacttcaga
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caccggeccyg

ggataacagc
tgtgtcteca
gaggaggetg
aggctgagte
ggaggccayy
gggcgggace
cgctggetec

cecgtcegegge

tgcagcee atyg ggg ctc cct cgt gga cct cte geg
Met Gly Leu Pro Arg Gly Pro Leu Ala
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Gly

gac
Asp

gag
Glu

agg

y Arg

725

aca
Thr

Tttt
Phe

cece t©

bro

gce
Ala

gat
Asp

Asn

cag
Gln

gaa
Glu

aca
Thr

ctyg
Leu
630

ace
Thr

gct
Ala

aga
Arg

acc
Thr

gac
Asp
710

ceg
Pro

cce
Pro

ata
Ile

gcy
Ala
790

tac
Tyxr

cte
Leu

ggt
Gly

tat
Tyxr
615

tge
Cys

gtc
Val

aaqg

0
(ol S to]
g o

cag
Gln

gag

Giu

att
Ile

gac

r Asp

775
teo

Ser

gat
Asp

Thr

aca
Thr

gac
Asp
500

gac
Asp

ctg
Leu

aaq
Lys
680

gac
Asp

gac t

Asp

gtg
Val

gag
Glu
760

acce
Thr

ctg
Leu

tat
Tyr

Asp

gat
Asp
585

aca

Thr

gct
Ala
665

cgg
Arg

aac
Asn

Tt
Val

cgt
Ar
745

aac
Asn

ctc
Leu

agc
Ser

ctyg
Leu

2262

2310

2358

2406

2454

2502

2550

2598

2646

2694

2742

2790

2838

2886



795 800 805
aac gag tgg ggc agc cge tte aag aag ctg gca gac atg tac ggt ggce
Asn Glu Trp Gly Ser Arg Phe Lys Lys Leu Ala Asp Met Tyr Gly Gly
810 815 820 825
ggg gag gac gac tag gcggcectgcece tgcagggcetg gggaccasac gtcaggecac
Gly Glu Asp Rsp
agagcatctc caaggggtct cagttcccce ttcagetgag gacttcggag cttgtcagga
agtggccgta geaacttgyge gygagacagge tatgagtctg acgttagagt ggtyggettcee
ttagecttte aggatggagg aatgtgyggca gtttgacttc agcactgaaa acctctecac
ctgggccagg gttgcctcag aggccaagtit tecagaagcce tettacctge cgtaaaatge
tcaaccetgt gtectgggece tgggectget gtgactgace tTacaghtggac titctctetg
gaatggaacc ttettaggece tectggtgea acttaatttt tttttttaat gectatcettea
aaacgttaga gaaagttcit caaaagtgca geccagagcet gctgggecca ctggecgtcec
tgcatttctg gtttccagac cccaatgect cccattcgoa tggatctcotg cgtttttata
ctgagtgtgce ctaggttgee ccttattttt tatittccet ottgegtige tatagatgaa
gagtgaggac aatcgtgtat atgtactags acttitttat taaagaaact tttcccagaa
aaaaaaaaaa aa
<210 2
<211> 829
<212> PRT
<213> Homo sapiens
<400> 2
Met Gly Leu Pro Arg Gly Pro Leu Ala Ser Leu Leu Leu Leu Gin Val
1 5 10 15
Cys Trp Leu Gln Cys Ala ARla Ser Glu Pro Cys Arg Ala Val Phe Arg
20 25 30
Glu Ala Glu Val Thr Leu Glu Ala Gly Gly Ala Glu Gln Glu Pro Gly
35 40 45
Gln Ala Leu Gly Lys Val Phe Met Gly Cys Prc Gly Gln Glu Pro Ala
50 55 60
Leu Phe Sey Thr Asp Asn Asp Asp Phe Thr Val Arg Asn Gly Glu Thr
65 70 75 80
Val Gin Glu Arg Arg Ser Leu Lys Giu Arg Asn Pro Leu Lys Ile Phe

2982

3037

3457

3517

3577

3637

3649



Pro

g
]
o]

Asn

Ile

145

Glu

Glu

Ala

Asn

Leun

225

Asp

Ile

Glu I

Gly
305

Ala

Ser

Gln
130

Thr

Lys

Ser

Asn

Ser

115

Gly

Glu

Ala

Val

195

His

Gly

Sexr

Ser

275

Val

Gly

Arg

100

val

Lys

Pro

Thr

Lys

180

Glu

Val

Asp

Gln

260

Thr

Ser

Asn

85

Iie

Ser

Gly

Gly

165

Tyr

Leu

oo

d b
(S ]

Glu

Gly

Glu

Thr

Leu

Ala
150

Trp

Glu

Lys

Pro
230

-
o
®

Pro

Arg

Asn

Lys

135

Asp

Leu

Leu

Met

Gly

> Tyr

Lys

Ile

Thr

295

Thr

Met

Ser

Leu

Phe

Asn I

200

> Thr

Thr

Asp

Ser

280

Ala

Lys

Arg

Pro

Leu

Gly

185

Gln

Ser

Tyr

Pro

265

Val

+
=
i

Val

Asp

90

Lys

Asp

Pro

Asn

170

His

Asp

Val

Asn

250

His

Pro
330

Arg

Thr

Glu
155

Lys

Ala

Ser

Val
315

Gln

Page 6

Lys
140

Gly

Val

Phe

220

Gln

Val

Leu

Ser

Ala

300

Val

3
R
o]

Pro

125

Ile

Val

Leu

Ser

Val T

Arg

Val

Val

Gly

285

Thr

Glu

Tyr

Val

110

Phe

Phe

Asp

Glu
190

Thr

Rla

. Phe

270

Leu

Asp

Ile

Glu

a5

1 Arg

Tyxr

Ala

Axrg

1735

Asn

Thr

Asp

Met

Ala
335

Leu

Ser

Val

160

Glu

Gly

Glin

Val

Thr

240

Ser

Arg

His



val

Asp

Met

Ser i

385

Asp

Val G

Glu
465

Ala

Ile T

Thr

Gly
545

Val

Pro

Asn

Leu

Val

Pro

Val

Gly
530

Pro

Arg

Asp
355

Giy

Gln

Asn

435

Giu

Pro

Ala

Gly

Glu

515

Thr

Val

Gln

Asn
340

Ala

His

Leu

420

Gly

Asp

Gly

Thr

500

Val

Gly

Pro

Val

Ala

Pro

Bsp

Pro

Ala

Met

Thx

Glu

Leu
565

Asn

Gly

Leu

390

Leu

Thr

Pro T

Glu

470

Leu

Asp

Val

Leu

Asn

1 Gly

Asp
375

Thr

Val

Asn

Ala

Arg

Leun

Leu

535

Arg

3
(W)
m

His

Pro

360

His

Thr

Thr

Phe

4495

Gln

Glu

Ala

520

Leu

Thr

Glu

345

Phe

Arg

Glu

Ala

425

Glu

Lys

Asp

Asp

505

Met

Thr

Asp

Val

Thr

Lys

val

410

Thr

Pro i

Ile

Pro

490

Glu

Leu

Thr I

Lys
570

Gln A

Val C

Ser

475

Asp

Gln

Asn

Ile

Page 7

Ala

Thr

380

Leu

Asn

Ser

Ser

Phe

Gly

Leu

Thr

365

Thr

Asp

Glu

Val

Lys

445

Val

Arg

Gly

Val

Ser

525

val

Asn

Ser

Thr

350

Tyx

His

Phe

Ala

Val

Gin

Arg

510

Pro

Asn

@
p
=

Pro

Leu

Pro F

415

s Val

Val

Thr

Leu

vVal

495

Pro

Asp

Ser

His
575

Ile

Glu

Giu

Ala

Arg

480

Thr

Asn

Thr

His

Pro

560

Thr



Ser

Ala

Phe

Leu

-~ 0

(20

Thr

Glu

Pro

Ser

Glu

Leu

610

Asn

Gly

Leu

Pro

€90

Iie

Thr
770

Gly

Gln

Phe

Val
595

Val

Leu
675

Glu

ile

Ser

Asp

Gln

580

Asn

Gln

Val

Leu
660

Pro
140

Asn

Gln

Ala

AsBp

Glu

a Arg

725

Phe

Pro

Ala

Asp
805

Glu

Thr

Leu

630

Thr

Ala

Arg

Thr

Pro

Ile

Tyr

Ala

720

Tyx

Gly

Tyr

615

Thr

Lys

Arg

695

Gln

Glu

Met

Ile

Asp

775

Ser

Val

Leu

Lys

6380

Esp

Asp

Val

Tyr

Glu

760

Thr

Leu

Asp
585

Thr

Val

Gly

Ala

665

Arg

Asn

Tyx

Val

Arg

745

Asn

Leu

Sexr

Asp

Val

His

Pro
650

neu

Val

Leu

Leu

Ser

; Asn

810

Ser

Val 1

Leu

Ala

635

Tx

Leu

Ile

Phe

b bt

b et
U1 ®

Arg

Arg

Lys

Leu T

795

Page 8

Asp T

Ser
620

Thr

Phe

Lys

~i ]
=

o

Thr

Asn

Pro

Ala

Phe
780

Ser
605

Leu

Asp

Ala

Ala

765

ASD

Ser

Gly

Tyr

580

Leu

Ser

Cys

Gily

Leu

Val

Asn

750

Asn

Ser

Ser

Asp

Phe

655

Leu

Leu

Glu

His

Bla F

735

Pro

Thr

Ala

815

Thr

Val

Leu

Asw

Asp

Gly

Ser

800

Phe



Lys Lys Leu Ala Asp Met Tyr Gly CGly Gly Glu Asp Asp
820 828

<210> 3
<211> 3107
<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222>  {34)..(299%4)

<400> 3
aagcggeagyg agcagegttyg gcaccggega acce atg get ggg att ttce tat ttce 54
Met Ala Giy TIle Phe Tyr Phe
1 5
gce cta thi teg tgt cte tte ggg att tge gac get gte aca ggt tce 102
Ala Leu Phe Ser Cys Leu Phe Gly Ile Cys Asp Ala Val Thr Gliy Ser
16 15 20
agyg gta tac ccc geg aat gaa gtt acc tta ttg gat tce aga tet gtt 150
Arg Val Tyr Pro Ala Asn Glu Vel Thr Leu Leu Asp Ser Arg Ser Val
25 30 35
cay gga gaa ctt ggg tgyg ata gca age cct ctg gaa gga ggg tog gag 198
Gln Gly Glu Leu Gly Trp Iie Ala Ser Pro Leu Glu Gly Gly Trp Giu
4¢ 45 50 55
gaa gtg agt atc atg gat gaa aaa aat aca cca atc cga acc tac caa 246
Glu Val Ser Ile Met Asp Glu Lys Asn Thr Pro Ile Arg Thr Tyr Gln
[ 65 70
gtg tgc aat gtg atg gaa ccc agec cag aat aac tgg cta cga act gat 294
Val Cys Asn Val Met Glu Pro Ser Gin Asn Asn Trp Leu Arxrg Thr Asop
75 80 85
tgg atc acc cga gaa ggg gct cag agg gtg tat att gag att aaa ttc 342
Trp Ile Thr Arg Glu Gly Ala Gln Arg Val Tyr Ile Glu Ile Lys Phe
90 95 100
acc ttg agg gac tgc aat agt ctt ccyg gge gtc atg ggg act tge aag 390
Thr Leu Arq Asp Cys Asn Ser Leu Pre Gly Val Met Gly Thr Cys Lys
105 110 115
gag acg ttt aac¢ ctg tac tac tat gaa tca gac aac gac aaa gag cgt 438
Glu Thr Phe Asn Leu Tyr Tyr Tyr Glu Ser Asp Asn Asp Lys Glu Arg
120 125 130 135
ttc atc aga gay aac cag ttt gtc aaa att gac ace att get get gat 486
Phe Ile Arg Glu Asn Gln Phe Val Lys Ile Asp Thr Ile Ala Ala Asp
140 145 150
gag agc ttc acc caa gtg gac att ggt gac aga atc atyg aag ctg aac 534
Glu Ser Phe Thr CGln Val Asp Ile Gly Asp Arg Ile Met Lys Leu Asn
153 160 i€5
acc gag atc cgg gat gta ggg cca tta age aaa aag ggg ttt tac ctg 582

Thr Glu Ile Arg Asp Val Gly Pro Leu Ser Lys Lys Gly Phe Tyr Leu

Page 9



gct
Ela

tte
Phe
200

gac

Asp T

tco
Ser

999
Gly

gct
Ala

tat
Tyr
286

cac
His

gty
Val

att
Ile
360

aag

Lys C

gge
Gly

aat
Asn

gt
Cys

gca
Ala

tac
Tyr

age
Ser

cCa
Pro

aac
Asn
345

tece
Ser

170

cag
Gln

gat
Asp
250

cat
His

aag
Lys

tac
Tyr

tat
Tyr

aay
Lys

acce
Thr
410

gat
Asp

aag
Lys

aca
Thr

gag
Glu

gct
Ala

tect
Sexr

aga
Arg
315

gct
Ala

gaa ©

Glu

aat
Asn

ccce

g Pro

acc
Thr
395

ttt
Phe

gty
Val

tgt
Cys

ggg
Gly
220

¢ oaac

Asn

gaa
Glu

gag
Glu

cte
Leu

gtc
Val
300

gct
Ala

ccc
Pro

gtg
Val

Tgt
Cys
380

acc

Thr

gaa
Glu

999
Gly

cca
Pro

205

gct
Ala

tca
Ser

tgg
Trp

coyg
Arg

tee
Ser
285

tgg
Trp

b

gac
Asp

ctg
Leu

agt
Ser

gta
Val
365

gga
Gly

aaa
Lys

atc
Ile

gce
Ala
180

cte

Leu

gat
Asp

agc
Ser
270

acy
Thr

gaa

Glu G

aac
Asn

aac
Asn

agc
Ser
350

tgc
Cys

agt
Ser

gtc
Val

tgg
Trp

tgc
Cys

aca
Thr

gagy
Giu

gta
Val
255

gga
Giy

gat
Asp

ttg
Leu
335

cct
Pro

999
Gly

tce
Ser

gct
Ala
415

atc
Ile

gtc
Val

tct
Ser

aza
Lys
240

ccce
Pro

gaa

Giu

gce

gcc
Ala

gct
Ala
320

att
Ile

cag
Gln

aaa
Lys

tc
Val

atc
Iie
400

gtg
Val

gce
Ala

cgce
ATy

tce
Ser
225

gat
Asp

att
Ile

tge
Cys

acc
Thy

acc
Thr
305

gce
Ala

tca
Ser

aat
Asn

tgt
Cys

cac
His
385

act
Thr

aat
Asn

foiel
<o

Leu

aat
Asn
210

ctyg
Leu

gtg
Val

ggc
Gily

caa
Gln

tgt
Cys
290

tcg
Ser

tct
Ser

aca
Thy

gga
Gly
370

tac

Tyr

gac
Asp

gga
Gly

Page 10

gta &

Val
195

Leu

gty
Val

cca &
ro I

aac
Asn

gect
Ala
275

gce
Ala

tgce
Cys

atg
Met

gl

W nQ
g
it oF

gct
Ala

acc
Thr

ctc
Leu

gtg
Val

gcc
Ala

gaa
Glu

tgc
Cys
260

tgc
Cys

aagy
Lys

ace
Thi

cce
Pro

aac
Asn
240

—RY

gge
Gly

tece
Ser
420

gtc
Val

cag
Gln

gtt
Val

aaa
Lys

tgc
Cys

tgt
Cys

W () o
NS RORted
U1

Giu

cgc
Axg

gac

cag
Gln

gct
Ala
405

aaa
Lys

cgt
Arg

tit
Phe

cga
Arg
230

tac t

Tyr

Tgc
Cys

cca
Pro

gac
Asp
310

acc
Thr

aca
Thr

cag
Gln

cce
Pro

cag
Gln
390

cat

His

tat
Tyx

gty
Val

cct
Pro
215

ggc
CGly

Cys

aac
Asn

gga
1y

cee
Pro
295

cga

Arg

cgt
Arg

tct
Ser

ace
Thr

aac
Asn

630

678

726

774

822

870

918

966

1014

1062

1110

1206

1254

1302



cct
Pro

gca
Bla
440

agt
Ser

cty
Leu

tat
Tyr

ggc
Gly
520

cct
Pro

gtc
Val

gat
Asp

ttt
Phe
600

att
Ile

aac
Asn
425

cca
Pro

gaa
Glu

cgt

cct
Pro
505

tat
Tyr

gaa

Glu G

585
acyg

Thr

gac
Asp

ggt
Gly

tgt
Cys

cca
Pro

tca
Ser

gca
Ala

tat

ata
Ile
490
ctc
Leu

gga

age

Ser ¥

570

tac
Tyr

gca
Ala

gag
Glu

gtg
Val
650

gac
Asp

atc

i 9gC

Gly
555

gct
la

caa
Gln

att
Ile

gct
Ala
460

gte
Val

cgg
Arg

tece
Sexr

tte
Phe

att

e lie

540

age
Ser

gat
Asp

tgo
Cys
620

& tge

Cys

atc
Ile

tca

aaqg
Lys

aca
Thr

tat

Tyr

agt
Ser
525

gga
Gly

gty
Val

cgg

g

o

ttyg
Leu

cce
Pro
605

Ile

agt
Ser

aag

7

Lys

gtt
Val
4320

ttg
Leu

ctg
Leu

got
Ala

gtt
Val
510

gag
Glu

Asp

gty
Val

agt
Ser

aat
Asn
590

t aag

Lys

999
Gly

act
Thr

gte
Val

gaa
Glu

tat
Tyr

gce
Ala
495

tte
Phe

cce
Pro

gg9g
Gly

cgt
Arg

ctg
Leu
655

gte
Val

cay
Gin

cca
Pro

gag
Glu
480

agg
Arg

cac
His

ttyg
Leu

gct
Ala

g gtg

Val
560

tac
Tyr

ggt
Gly

gca
Ala

gaa
Glu

cLa
Leu
640

aaa
Lys

Thr

gct
Ala

gat
Asp
465

aag
Lys

aac

ot
= Q

< Q

gag
Giu

aac
Asn
545

aaa
Lys
450

cog
Arg

gat
Asp

aca
Thr

gta att
Val Ile

agt
Ser

gta
val

gtyg
Val

aaa
Lys
625

ada

Lys

gct
Ala

aaa
Lys

aga
Arg

cga
Arg
610

Gly

Page 11

acc
Thr
435

gaa

Glu

ccae
Pro

Gln

gat
Asp

gce
Ela
5i5

aca
Thr

aca
Thr

cte

Leu 1

gcce
Ala

aca

ata

N

Tle

cct
Pro

acc
Thr

gtc
Val

aat
Asn

aat
Asn

atc
Ile
500

agg
Arg

acce
Thr

gte
Val

aaa
Lys
580

tat
Tyxr

toe
Phe

gga
Gly

ggc
Gly

aca
Thr
660

aac
Asn

aca
Thr

9499
Gly

gag
Glu
485

aaa

Lys

aca
Thr

aac
Asn

ctt
Leu

L gca

Ala
565

caa
Gln

gtg
Val

gce
Ala

gtt
Val

aag
Lys
645

caa
Gln

aga
Arg

gta
val
470

cga
Axrg

gge
Gly

gca
Ala

aca

Thr

ctyg

Leu
550

act
Ala

gaa
Glu

gac
Aso

aaa
Lys

ggt
Gly

630
aga

Arg

aaa
Lys

gca
Ala

tac
Tyr
455

agce
Ser

ctyg
Leu

gct
Ala

gcg
Ala

cece
Dro

gaa
Glu
615

gaa

Glu

gag
Glu

cag
Gin

1398

1494

1542

1580

1638

1686

1734

1782

1830

1878

1926

1874

2022



agy
Arg

cog
Pro
680

atg
Met

agg
Arg

cgt
Arg

cat
His

tgc
Cys
760

gaa

Glu

gcg
Ala

tgg
Trp

. cce

Pro

ttg
Leu

gat

aga
Arg
665

aac
Asn

atc
Ile

aaa
Lys

ggce
Gly

cgt
Arg

745
aaa

Lys

gca
Ala

cca
Pro

agc
Ser

tat
Tyr
825

tat
Tyr

atg
Met

cag
Gin

aag
Lys

ceca

gac
Asp

atc
Ile

ata
Ile

aat
Asn

att
Ile
730

gat
Asp

cta
Leu

att
Ile

aggy
Arg
890

age

tte
Phe

gat
Asp
715

ggg9
Gly

ctg
Leu

795

gac
Asp

gtc
Val
875

aca
Thr

tce

ctyg
Leu

t cac

His

gayg
Glu
700

ggce
Gly

acc
Thr
780
att
Iie

aac
Asn

999
Gly

cct

agt
Ser

ttg

Leu

tac
Tyr

aga €

999
Gl

Gly

gca
Ala

Tttt
Phe
765

acc
Thr

atg t

Met

acyg
Thr

gaa t

atg
Met

cgg
Arg
750

ggc

agg
Arg

tat
Tyxr

atg
Met

aat
Asn
830

cca

Pro

cag
Gln

gecc
Ala

& ggc

Gly

gag
Glu

aca
Thz

L I i )]
Wi o
G0

Asn

atg

ly Met

g9t
Gly

tgg
Txp
815

caa
Gln

atg
Met

aag
Lys

gac
Asp

agc
Ser

895

agc
Ser

gtg
Val

aat
Asn

gtc
Val
720

tat

Tyx

atc
Ile

tcc
Ser

ggc
Gly

aaa
Lys

800

gaa

Glu

gac
Asp

aaa
Lys
880
tee
Ser

gct

atc
Ile

gtc
Vali

gge
Gly
705

att
Ile

ctg
Leu

cga
Arg

aag
Lys
785

ttce

Phe

gtg
Val

Va

tge
Cys

agyg
Arg
865

ctc
Leu

aga
Arg

act
Thr

690

tce
Ser

tct
Ser

gtyg
vVal

gtg
Val
770

cty

=

Leu

Asp

aac
Asn
755

ctt

Leu

cct
Prc

tca

Ser

teg t
Sexr T

aaa
Lys
835

att
Ile

gac
Asp

cgc
Arg

aac
Asn

cag
Gin

gat
Asp

gty
Val

t atg

Met
740

agc

Ser

gag
Glu

ate

gcg
Ala

agy
Arg

aac
Asn

act
Thr
900

Tttt
Phe

aaa

s Lys

gca
Ala

agt
Ser
805

att
Ile

cte
Leu

cct
Pro

cee
Pro
885

gcc
Ala

gac
Asp

cca
Pro

tte
Phe
710

atyg
Met

= tat

Tyx

ttyg
Leu

gat
Asp

tgy
Trp
790

gat

Asp

gag
Glu

gag
Glu

cat
His

gta
val
695

ctc
Leu

Leu

gtg
Val

gtc
Val

ceyg
Pro
775
act

Thr

gta

Val

agy
Arg

gaa
Glu

cag

855

gaa tte

Lys
870

aac

Asn

ttg
Leu

agc
Ser

ttyg
Leu

tgy

2070

2118

2214

2262

2310

2358

2406

2502

2598

2646

2742

2790



cte
Leu
920

ggt
Gly

gca
Ala

agt
Ser

stt
Val

cctcatcecat geactttaat tgaagaactg

Pro
905

cag
Gln

tat

-

Tyr

aga
Arg

gtc
Val

cee
Pro
985

Ser

gco att

Ala

acc
Thr

att
Ile

cag
Gln
970

gte
Val

aca
Thr

-

ggt
Gly
955

tga

aattaaagaa atg

<210>
<211>
<212>

<213

>

<4GGC>

Met

1

Cys

Leu

Pro

Asn

Val

Ala

Asp

Leu

Pro

Asn

Tyr

986
PRT

Homo.

Gly

Ala

W
o

Glu

Ile

Trp

Pro

aaa
Lys

cta
Leu
G40

atc
Ile

atg
Met
825

gag
Glu

aca
Thr

cga
Arg

Phe
910
gac

Asp

gct
Ala

gca
Ala

acc
Thr

Ser

cgg
Arg

gty
Val

atc
Ile

caa
Gln

975

Ala

tat
Tyxr

gtag

=

Val H

acg
Thr
960

atg
Met

Val

cag
Gln

Val

gat
Asp
930

cayg
Gln

cag
Gln

Ser
915

aac
Asn

g aac
1 Asn

Asn

atg
Met

Val

tte
Phe

cag
Gin

aag
Lys

cac
His
980

Asp

get
Ala

gac
Asp
950

ttg

Leu

aga
g

gccagtacty aataaactca aasactcttga aattagttta

sapiens

Pt
Lol
5]

Gly

Arg

Glu
100

Phe

Thr

- Arg

Thr

Ary
85

Ile

Tyz

Gly

Ser

Tyr
70

Phe

Ser

Val

Gln

Asp

Phe

Ala

Arg

Gln
490

Val

Thr

cacttttttt acticgtectt cgccctctga

Leu

o<
(€200 41]
-

Gly

Val

Cys

Ile

Leu
105

Phe

10

Tyr

Glu

Ser

Ser

Pro

Ley

Ile

val

75

Arg

Asp C

Page 13

Cys

Ala

Gly

Met

&0

Met

Glu

Leu

Asn

Trp

45

Glu

Gly

5 Asn

Phe

Glu

Ala

Serx
110

Gly
15

Ala

Lys

Gln
95

Leu

gct
Ala
235
cty
Leu

aga
Ser

atg
Met

Ile

Thx

2838

2886

2982

3034

3094

3107



Ser

Ile

145

Ser

Ala

Arg

Ser

225

Asp

" Cys

Thr

Ser

Val

Asp

130

Arg

Lys

Leu

Asn !

210

Gln

Cys
290

Ser

n
®
[}

Asn

Met
115

Asn

Thr I

Iie

Lys

Vai

195

Val

Pro

Asn

Ala

Cys

Met

Val

Asp

Met

Gly

180

Sexr

Ala

Glu

Lys

Cys

260

Cys

Lys

Thr

Thr

Lys

2la

Lys

165

Phe

Val

Gin

Vai

Met

245

Leu

Lys

Cys

Cys
325

Gilu

Tyr

FPhe

Arg

230

Pro

Thr

Thr

Lys

Brg
135

a Bsp

; Asn

Leu

Pro
215

Asn

Gly

Pro

295

Arg

g

Ser

Giu
120

Phe

Thr

Ala

Phe T

200

Ser

Tyr
280

His

Pro

Val

Ile

Glu

Phe
185

Cys

Ser

Phe

Asn
345

Phe

© Phe

Ile A

170

Gln

Ile

Asp
250

Lys

Phe

Ser

330

Leu

Asn

Glu

Thr

155

Asp

Lys

Thr

Asn

235

Gly

[
ot
=

Ala

Ser

Ala

Glu

Page 14

Leu

Asn

140

Gln

Asvo

Cys

Gly
220

Asn

Leu

Val
300

Ala

Tyr T

125

Gln i

Val

Val

Gly

Pro

205

Bla

Sexr

Asp

Leu

Asp

Leu

Asp

Glu

Leu

Sexr

270

Thr

Glu

Asn

Asn 1

Trp Ser Ser

350

Tyr

Val

Ile

Pro

175

Cys

Thr

Thr

Glu

Val

255

Gly

Gly

Gly
160

Leu

Ile

Ser

Lys
240

Pro

Ala

Gln



Asn

Cys

Asn

Thr

Ala

Asp

465

Asn

Giu

Asn
545

Val

Thr G

Gly
370

Gly

Lys
450

Arg

Thr

Arg

Ser

e

Lys

Ala

Thr

Val

Thr

435

Pro

Asp

Ala

515

Thr

L.eu

Gly

Pro

Ser

420

Thr

Val

Asn

v ABn

Thr

Ile

Lys
5890

Arg

Asp

Gln

Lys

Asn

Thr

Gly

Giu

485

Asn

Leu

Ala

565

Gln

Gln

Gln
390
His
Tyr
Gln
Arg
Val
470

Axg

Gly

Leu
550

Ala

Glu

Asp

Ser

375

Asn

Thx

Asn

Ala

Tyr

Val

Phe

Ala

Ile
360

Asn

Pro

Ala

440

Ser

Leu

-
L4
H

Asn

Ser

Val

Asp

Ser

Leu

Asn
425

Pro

Pro
505

Sexr

Val

Glu
585

Arg

Thr

410

Pro

Ser

Ala

Leu

Gly

Ser

Glu

Asn

Pro

Val

Cys
380

Thr Thr

Asp

Sexr

Leu

Giu

475

Val

Asp

Gly
555

Arg

Lys ¥

Page 15

Glu

Gln

Ile

Ala

460

Val

Arg

Ser

Arg

Val

Gly

Lys

Ile

Lys

Tyr

Ser

525

Val

Arg

Leu

Cys

Val
430

Leu

Leu

Val
510

Giu !

Ser

Asn
590

Lys I

Gly

Ser

Glu

Ala
495

Phe

Gily

L Leu

Val

Ile

400

Val

Val

Gln

Pro

Glu

480

Arg

His

Leu

Ala



Val

Lys

625

Ala

Iie

Val

Gly

705

Ile

Leu

-
i
i

Arg

Lys

785

Val

Val

Arg

Vail

Thr

680

Ser

Gln

Ser

Thr

Met

Iie

Thr
595

Glu E

Ile

Gly
675

Lys

Asp

Asn

755

Leu

Pro

Ser

Gln

Cys

Met
740
Sex
Glu
Ile
Ala
Tyr
820

Ala

Val

Val

Lys
645

Lys

Ala

Ser

Arg

Ser
805

Ile

Lys

Gly

630

Arg

Lys

Asp

Pro

Met

Glu

Glu
615

Glu

fHis

Val

695

Leu

Val

Val

Pro

775

Thr

Val

Arg

3 Glu

Phe

600

Ile

Phe

Ile

Arg

Pro
680

Bis I

Cys

760

Glu

Ala

Trp

Gly

Thr

Gly

Arg
665

Asn

Lys

Ala

Pro

Ser

3
]
F

825

Tyr

Tyr

Ala

Val
650

Ile

[
fut
@

Asrn

Asp

Val

Ala

Glu

Tyxr

810

Arg

Glu

Ser

Val
635

Ala I

Phe L

Ile

Bsp
715

e Gly

Leu

Ala
795

Gly

Leu

Page 16

Asp

Cys

620

Cys

His

Glu

700

Gly

Ser

Ala

- Thr

780

Iie

Met

Pro
605

Ile

Lys

Ser

Leu

685

Tyr

Arg

Gly

Ala

Phe

765

Thr

Ala T

vVal

Ser

Asn

Lys

Gly

Thr

Glu

670

Glu

Met

Phe

Met

\r gy

750

Arg

Met

Asn
830

Pro

Gln

Arg

Leu

655

Ala

Glu

Thr

~J
(O]

[}

Asn I

Giy

Gln

Met

Ala

Glu

Leu

640

Lys

Ser

Val

Asn

Val
720

Asp



Cys

Axrqg

865

Leu

Val

His
945

His

Gln

Pro

850

Ser

Ile

Pro

Val

Asp

930

Val

Gln

Gln

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

<220>
<221>

835

Asp

Arg

Asn

Ser

818

Asn

Asn

Asn

Met

CDS

Ala

Arg

Asn

Thr

900

Val

Phe

Gln

Lys

O I
O i
@

Pro

885

Ala

lle
965

Gly

sapiens

Gln
855

His

Lys Phe

870

Asn Ser

Leu

Leu

Trp

Ala
935

Ala

Asp Leu

950

Leu

Arg

Leu

Gly

Leu

Asp

Leu

820

Gly

Ala

Ser

Val P

Met

Gln

Lys

Gln

Tyr

Arg

Val

Leu

Ile

g

890

Ser

Ala

Thr

Ile

Gln

870

Val

Val

875

Thr

Ser

Ile

Thr

Gly

955

Ala

Cys
860

Asn

Giy

Pro

Lys

Leu

940

Met

845

Tro

Met

Thr

lu

Met

925

Glu

Arg

Leu

Phe
910

Asp

Ala

Thr

<222>

<4G0> 5
tttitgaatc

gtttgaagag
ctagactgga
gcgattctee
agctaatttt

aactcctgac

(445)..(3093)

ggttgtggeg
gtggaactce
gtgcagtgge
tgecteagece
tgtattttta

ctecgtgatce

googeggega
tagggettet
acgatctegy
tcctgagtag
gtagagatgg

geecgecttyg

ggaatggegyg
ttgagagtga
ctcactgecaa
ctgggattac
ggtttcattyg

gccteccaaa

Page 17

tatttgtgag
cggagtcetac
cetetgecte
aggtgcctge
tgttggccag

ghgctaggat

Lys Glu

Asp Lys

880

Ser Ser

Arg

Tyr

Val Val

Ile T

Gln
975

Met

aggagtcgge
ctettgttac
ccgggitcaa
caccaagccc
gcotggtetey

tacaagtgtyg

60

120

180

300

360



agccaccgeg tceccggeecttt caaatggtat ttttgatttt cectettccag tecttaaage 420

agctgattta gaagaataca aatc atg gct gaa aat agt gta tta aca tcc 471
Met Ala Glu Asn Ser Val Leu Thr Ser
1 5
act act ggg agg act agce ttg gca gac tct tec att ttt gat tet aaa 518
Thr Thr Gly Arg Thr Ser Leu Ala Asp Ser Ser Ile Phe Asp Ser Lys
1 15 20 25
gtt act gag att tcc aag gaa aac tta ctt att gga tet act tca tat 567
Val Thr Glu Ile Ser Lys Giu Asn Leu Leu Ile Gly Ser Thr Ser Tyr
30 35 40
gta gaa gag atg cct cag att gaa aca aga gtg ata ttg gtt caa gaa 615
Val Glu Glu Met Pro Gin Ile Glu Thr Arg Val TIle Leu Val Gln Glu
45 540 55
gct gga aaa caa gaa gaa ctt ata aasa gcc tta aag gac att aas gtg 663
Ala Gly Lys Gln Glu Glu Leu Ile Lys Ala Leu Lys Asp Ile Lys Val
60 5 70
gge ttt gta aag atg gag tca gtg gaa gaa tit gaa ggt ttg gat tet 711
Gly Phe Val Lys Met Glu Ser Val Giu Glu Phe Giu Gly Leu Asp Ser
5 80 85
ccg gaa ttt gaa aat ¢gta ttt gta gte acg gac ttt cag gat tet gte 759
Pro Glu Phe Glu Asn Vel Phe Val Val Thr Asp Phe Gln Asp Ser Val
90 95 100 105
ttt aat gac ctc tac aag gct gat togt aga gtt att gga cca cca gttt 807
Phe Asn Asp Leu Tyr Lys Ala Asp Cys Arg Val Ile Gly Pro Pro Val
110 115 120
gta tta aat tgt tca caa aaa gga gag cct ttg cca ttt tca tgt cge 855
Val Leu Asn Cys Ser Gln Lys Gly Glu Prco Leu Pro Phe Ser Cys Arg
125 130 138
ccg ttg tat tgt aca agt atg atg aat cta gta cta tge ttt act gga 903
Pro Leu Tyr Cys Thr Ser Met Met Asn Leu Val Leu Cys Phe Thr Gly
140 145 150
ttt agg aaa aaa gaa gaa cta gtc agg ttg gtg aca ttg gtc cat cac 951
Phe Arg Lys Lys Glu Glu Leu Val Arg Leu Val Thr Leu Val His His
155 160 165
atg ggt gga gtt att cga aaa gac ttt aat teca aaza gtt aca cat ttg 999
Met Gly Gly Val Ile Arg Lys Asp Phe Asn Ser Lys Val Thr His Leu
170 175 180 185
gtg gca aat tgt aca caa gga gaa aaa ttc agg gtt gect gtg agt cta 1047
Val Ala Asn Cys Thr Gln Gly Glu Lys Phe Arg Val Ala Val Ser Leu
190 185 200
ggt act cca att atg aag cca gaa tgg att tat aaa gct tgg gaa agg 1095
Gly Thr Pro Ile Met Lys Pro Glu Trp Ile Tyr Lys Ala Trp Glu Arg
205 210 215
cgg aat gaa cag gat ttc tat gca gca gtt gat gac ttt aga aat gaa 1143

Arg Asn Glu Gln Asp Phe Tyr Ala Ala Val Asp Asp Phe Arg Asn Glu



cga
Ax

cte
Leu
330

cge
Arg

aca
Thr

tcc
Ser

agce
Ser

agce
Ser
410

aaa

Lys

att
Ile

aaa
Lys
235

gat
Asp

aaa
Lys

gag

u Glu

gtt
Val

Lys

gac
Asp

crt
Len

att
Ile
395

tcc

Ser

gag

Glu

cct
Pro

gaa ga

Glu

tat
Tyxr

aat
Asn

gtc

Val i

300

gga

a Gly

aaa
Lys

tee
Ser

380

aac
Asn

act
Thr

cag
Gln

atc
Ile

460

cgt
Arg
tca

365

tat
Tyr

cca
Pro

tat
Tyx

tta
Leu
445

ctt
Leu

cca
ro

aaa
iys

ccg
Pro
270

gta
Val

Thr

gty
Val

cgt
Arg
350

ca

Pro

g99
Gly

gga
Gly

<
v
[

caa
Gin
430

b

L
Phe

Tttt
Phe

acc
Thr
255

ctt

Leu

aaa
Lys

gag
Giu

- atg

Met

tea
Ser
335

gac
Asp

cct
Pro
415

act
Thr

Ccaa

=
Gill

cca
Pro

caa
Gln
240

aat
Asn

gga

o

\:sly

gat
Asp

kYot
N Q
g Q

tat
Tyr
320

atg
Met

aaa
Lys

cca
Pro

cte
Leu

acc
Thr
400

tca

Ser

gaa
Glu

gta
Val

gay
Glu

gat
Asp

atg
Met

gat
Asp

ctt
Lew

tte
Phe
305

tta
Leu

ctt
Leu

gaa
Glu

ccc
Pro

cta
Leu
385

cca
Pro

aaq
Lys

agt

Ser

ceca
Pro

gag
Glu I

465

tgt
Cys

aca
Thr

caqg
Gin

aat
Asn

att
Ile

gaa
Glu

aga t

Arg
275

trt
Phe

gga

Giy

gaa
Glu

cta
Leu

tat
Tyr
435

gaa
Glu

aag
Lys

tta
Leu

gaa
Glu

agce
Ser

aat
Asn
340

cgc

" Arg

tce
Ser

tgt

- Cys

gca
Ala
4290

gag
Glu

act

Thr I

Page 19

agt
Ser
245
act
Thi

act
Thr

cct
Pro

att

cag

a Gln

cca
Pro

aac
Asn

act &

iNx

405

agg
Arg

aat
Asn

230

tte
Phe

gaa
Glu

cac
His

tca

Ser I

caa
Gln
310

aat
Asn

cct
Pro

et
Leu

tca
Ser

aca
Thr

cty
Leu

atg
Met

ctt
Leu

atg
Met

act
Thr

aac

Asn

Tea
Ser

gct
Ala
375

cca
Pro

tet
Ser

caa
Gln

ttg
Leu

gga
Gly

caa
Gln

gta
Vel
280

aaa
Lys

gat
AsD

cct
Pro

agc
Ser

aga
Arg
36¢

gag
Glu

gag
Giu

tct
Ser

gtt
val

gca
Ala
440

cgt
Arg

age
Ser

ttt
Phe

gga
Gly
265

gtt
Val

ctt

e

gce
Ala

gag

aat
Asn
345

gag
Glu

cat
His

tect
Ser

aaa
Lys

gca
Ala
425

aca
Thr

atc
Ile

1239

1287

1335

1383

1431

1479

1527

1575

1623

1671

1719

1767

1815

1863



cca
Pro

ctt
Leu
490

aaa
Lys

tet
Phe

cgg
Arg

agt
Ser
570

aat
Asn

<
[Ie

caa

Gln T

tta
Leu

ggt
Gly
€50

aat
Asn

att
Ile

gat
Asp
475

ata

Ile

tat
Tyr

gaa
Glu

ttt
Phe

cag
Gln
555

gt
val

atg
Met

ant

tct
Ser
635

gag

Glu

gat t

Asp

atc t
Ile !

tca
Ser

atg
Met

cat
His
540

age
Ser

agg agt

e Arg

cac
His

cta
Leu
700

aat
Asn

aaa
Lys

age
Ser
525

gct
Ala

ctt
Leu

tta

a Leu

cat a

Ris
605

gat
Asp

cac
His

cta

5 Leu

cct
Pro
685

atg
Met

gat

Asp

£gg
Trp

gat

aag
Lys

Tttt
Phe

gtt
Val

cga
Arg

Tgt
Cys

gag

Glu I

670

cat
His

Pro I

gaa
Glu

cte a

Leu

Glu

tta
Leu
575

act

Thr

aat

2 Asn

gtt
Val

age
Ser

gac
Asp
655

a cac

His
480

gag
Glu

gta
Val

aca

Thr I

a ctt

Leu
560

aat

Asn

tta
Leu

gag

Glu

tat
Tyr

tta

Leu |

640
aga

Arg

gca
Ala

caa
Gin

T tct

Sexr

act
Thr

age a

Ser

ata
Iie
545

ctt
Leu

gat
Asp

gaa

Giu

gat
Asp

aga
Arg

acc
Thr

cag
Gin
705

ctt

aen

aaa
Lys

aaqy
Lys
610

gta
Val

Gin

gaa
Glu

HENV)

b
oo
o

cga
Arg
6590

att
Tle

agc
Ser

o 3 et
i
R0

aaa t

Lys

caa

y Gin

cga
Arg

aag
Lys

gct
Ala
595

aga

Ar

gat
Asp

cagg
Arg

caa
Gln

aag a

Lys

aag
Lys

att
Iie
500

cct
Pro

gca
Ala

cca
Pro

aag
Lys
580

att
Tle

gge
Gly

gta
Val
660

cag

His

cca
Pro

Page 20

gaa
Glu

aaa
Lys

gta
Val
565

cat
His

tge
Cys

gaa
Glu
645

act

Thx

aag
Lys

g
fot
o t

gta
Val

aaa
Lys

cca
Pro
550

cag

Fald
RCRS 43

cca
Pro
530

aca
Thx

cte

Leu E

gt

Val I

ttyg
Leu
710

ctf

Leu

cag
Gln
535

gaa

Glu

v

o
i wQ

gct
Ala

ctg
Leu

got
Ala
615

gct
Ala

att
Ile

ctt
Leu
695

gac
Asp

gat
Asp

aag
Lys
500

caa

Gln

aat
Asn

TCct
Ser

gac
Asp

tte
Phe

cca
Pro

cece

U Pro

gaa
Glu
585

gaa
Glu

aag
Lys

ctt
Leu

cta
Leu

tre
Phe
665

act

Thr

cat
His

aga
Arg

=

1911

o=
w
n
W

2007

2055

2103

219¢

2247

2295

2391

2439

2487

2535

2583



aca
Thr
715

gag
Glu

aca
Thr
736

gaqg
Glu

ctt
Leu

cca aa

ace
Thr

tce
Ser

tca
Ser
795

f el
* Phe

cac

gta
Val

atg
Met

jefete:

Pro Ser

tta

Leuy

o W W
-1 Q

ttatagaaat
attagcacgt
tticttctig
gatagtgatt
taagttgeta
gggtgggtge
aaatagatat
aaaacttgea

tttaaataac

gaa
Giu

cag

Gin

ro Ly

His Gly

G R ot
A
Ind
WO

gat
ASD

tgc
Cys

aat
Asn

gca
Ala

cat
His

gtg
Val

aat
Ast
720

gct
Ala

ctc
Leu

cta
Leu

735

gaa
Glu

aac
Asn
750

gca
Ala

tyggtgaaagce
saagagtaag
ttgatgtaat
tcagectgata
caaatactgce
ttgtgcaget
tagaattctyg

cactcecttte

tgg
Trp

gat
Asp

aat

Asn

a aaa
e Lys

cea
Pro
815
gag
Glu

tet
Ser

act

Thr

cta
Leu

aaqg
Lys

gct
Ala

gag
Glu

aca
Thr

aaa
Lys
785

act
Thr

aag
Lys
g0a

aaa
Lys

aga
Arg

gga
Gly

aga
Axr

age
Ser

aca
Thr

tec
Ser
865

tg
Leu

ctcatactca
tggaaggaag
gtttacctgt
ttatctettg
ttagtagett
tgtgaatcta
caatttatge
attaaatagt

acagtttatt

Met

Asn

ksp

Phe &

gee
Ala

ttg
Leu

ttce
Phe

cag
Gln
T40
atg ctyg
Leu
755

tgt
Cys

att
Ile

ctt
Leu

aat
770

gat atg

Met

gac
Asp

tca
Ser

aag
Lys

gct
Ala Leu

cga
Arg
820

tece
Ser

cct
Pro
835

agt
Ser

tta
Leu

tca
Ser

ca
Ser
850

ttec gaa

Glu

ata tga

aataagaaac
ataaataaca
tacattttca
tttgaatctyg
tgcaaccctyg
tttgtatagt
agagattaaa
gggtctgttt

ttecttctcaa

Page 21

gtg
Val

agg
Leu Arg

725

atg
Met

cga
Arg Hi

gta
Val

tat act
Tyr

gct
Ala
775

agt
Ser

aca
Thr
790

Tty
Leu

aca
Thr

gtt
Val
805

aga
Arg

£t
Tt

age
Ar

get

Ala Leu

age
Ser

gca
Bla

agg ¢
Arg A

ctaaactatg
agttaattca

tcattcaaag

atccatgaat
tgacatcata
cacatgtgcea

gcgttttcaa

cca
Pro

cca
Pro

gat
Asp

gaa
Glu
745

t aac

Asn

cca
Pro

agt
Ser

aga

gca ttc
Ala

aca
Thr
825

atg
Met

cat
His

tct
o Ser

ggtactigta
ctatttgatt
tgtaasaaat
gccaataatt
taaattttat
gaatttatgyg
atactggatyg
gtitgaagta

gatctagcat

2631

2679

2727

2775

2823

2871

N
el
[t
w

2867

3015

3173

3233

3293

3353

3413

3473



gtggatttta
aatatttttyg
aacaagatgt
tagcaaatct
atgggasast
cagttttact
tcttataatt
caatagcctt
ttatttccta
ttttaatagt
tagtazatga
aatacctaaa
<210> &

<211> 882
<212> PRI
<213>

<400> 6

Esn
35

Glu Thr

50

Homo

Ser

Leu

Arg

azagattige
caaattgaga

ttgtagetgt

tgtggtaaag
aatcttctgt
aaatgtaaaa
tttatagtca
tttetttagg
taactgacta
ctctttgecta

acccaagtgt

Ser
20

(0]

5]

Ile Gly

Val Ile

Phe

Leu

cctcattaac
taaggacaga
ttcagagaga
tgatagtcogt
actgtttgta
gaaatgcata
ttgaaaattc
gtaattcaga
gagtgctaca
tagattgttt
cattttaaaa

aaaaaaaaaa

N
4
=]

Asp Ser

10r

Val
55

aagaataaca
aagattgaga
gtacggtata
cgtcggaatt
ccctteatga
gatatgcgea
atttgetgtt
ataatcaagt
aatgtttgtc
tctatgecat
gcaattgtat

aaaaaa

Thx
10

[
@
it

Lys Val Thr

25

Tyr Glu

Glu Ala

Thyr G

Gly I

Ile
€5

vVal

Lys

Glu

Val

Ala

Thr

Leu

Phe

Asp
106

Lys

Glu
85

Asp lie I

70

Gly Leu Asp

Asp Ser

Sexr

Val
105

Gly

Pro
20

Phe

Phe
75

Asn

Page 22

tttaaaggag
aacattgtat
tttatggtaa
ttattttgaa
aataattctyg
tgttcaactt
tcaaagtgty
tcatatggat
acttaaattt
gtatgtgcca

tagtaagaac

Arg The

Glu Ile Ser

30

Met
45

Glu Pro

Gln Glu

Val Lys Met

Asn

Leu Tyr

110

attgtticaa
attttgcaaa
ttttatccac
ggataagacc
aagttgccat
tttattgtgg
atatctttca
aaatgcattt
caagtttctyg
cttetgagag

tttgtaaata

Ser
15

Leu

Ile

Glu Leu

Glu Ser

80

Val
95

Lys

4193

4253

4313

4349



Asp

145

Val

Met

Cys

Asn

Arg

Ala

Glu

Pro
290

Tro

Ser

Leu

Asn

Phe

195

Val

Glu

Ar

275

Phe

Gly

Glu

Leu

Leu

Val

Val

Ser

180

Arg

Asp

> Leu

Met

260

Glu

Ser

Asn
349

Ala

Ile

Pro

Leu

Thr

165

Val.

Lys

Asp

Ser

245

Thr

Thr

325

3
oy
[a]

Gln

Gly

Cys
150

Leu

5 Val

Ala

Ala

Phe !

230

Phe

Glu

Sexr

Gin

310

Asn

Pro

Leu

Sex
i35

Phe

Thr

Leu

Met

Leu

Lys

295

Met

Thr

Esn

Ser

Pro
120

Cys

His

Ser

200

Asn

Val
280

Lys

Pro

Ser

Arg

Arg

Gly

3 His

Leu
185

Leu

Arg

Phe

lseu

Ala

Glu

Gy
PN )
w3

Glu

Phe

Met

170

Val

Gly

Arg

Phe

Giu

Arg

Arg

Thr

Leu

Leu

The

Asn

Lys

235

Lys

Glu

Val

Ala

315

Lys

Asp

Page 23

Asn

Tyr

140

Gly

Asn

Pro

Glu
220

Val E

Giu

Tyr

Asn

Val |

300

Gly

Lys

s Arg

Val

Cys
125

Cys

Lys

Gln

Leu

Ile
285

Glu

Arg

Sex

Glu

Ile

s Thr

180

Met

Asp

Pro

Gin

Arg
350

Pro

Gln

Ser

Glu

Lys i

Phe

Met

Ser
335

Phe

nys

Met

Leu

160

Lys

Asn

Tyx

320

Met

Lys

Pro



Pro

Leu
385

Ser

Glu

465

Thr

Ser

Lys

Ile I1

(63 ]
s
(20N 1]

Asp

Axrg
37¢

Asp

Lys

5 Gln

Asn

Leu

450

Ile

Lys

Thr

Asn

Ile

Leu

355

Lys

Ser

Tyr
435

Ser

Ary

2la
595

Ser

Cys

Ela

420

Val

Glu

Thr

Cys

Ala

Pro

Lys
580

Pro

Asn

Thr

405

Arg

Asn

Ile

Asw

485

Gly

Pro

Gly

Ser Ala

Thr
390

Lys

Phe

470

Asp

Asp

Phe

Lys G

Pro

550

Gln

Thr

Sexr

Pro

Ser

Leu

Gln
455

Gly

Ile :

Val

5
[
i

Glu

Arg

Ala

Ley

360

Glu

Glu

Ser

Gilu

Asn

520

Lys

Cys

Leu

Asp

Lys
600

His

Ser

o

SR>

425

Thr

Gly

Asp L

Leu
505

Phe I

Pro

Gly

Pro

Giu

Giu

Ser

Ser

Ser

410

BYyS

Ile

)]
P
o

Pro

Arg

Arg

Serxr

570

Asn

Ile

395

Ser

Giu

Ile

Tyr

Phe

Gln

555

val

Pro

Met

Page 24

Ser
380

Asn

Leu

Gin

Ile
460

Ser

: Met

His
540

Sexr

365

Ile

Tyr

Asn

Lys

Ser

525

Ala

Leu 1

Lys

His
605

Gly

Val

Gln
430

Phe

» Ala

Asp

Trp

hsp

510

Lys

Phe

Val

Ser
580

Ser

415

Thr

Pro

Val

Glu

Glu

Leu
575

Asn

Leu

Thr

400

Ser

Val

Val

Thr

Lys

Leu

560

Asn

Leu



Asp

Glu

625

Gly

Arg

Thr

Leu

Lys

Glu

Lys

785

Arg

g

Lys
610

Val

Gln

Lys

Met

Asn

770

Aso

Ser

Ser

Arg

Arg

Gin

Arg

675

hys

Ala

Phe

~J o
o {D
v o

Leu

Lys

Leu

Pro
835

Lys

Val

Val

660

His

Pro

Lys

Gln
740

Cys

Ile

Lys

Arg
820

Ser

Thr

Cys

iu

645

Lys

Ala

Val

r Leu

725

Met

Arg

Tyr

805

Arg

Ser

Glu

Pro

630

Leu

Val

Ser

Leu

710

Val

Thr

His

Thr

Asn

Ala

615

Ala

Ile

Phe

[
-
(¢

Leu

695

Asp

Arg

Ser

Val

Ala

775

Leu

Arg

Leu

Gln

Asn

Ile

Pro

Asp

Ala

760

Asp

Ala

Met

Lys
840

Lys

Leu

Leu

Phe
665

Thr ¥

His

Glu

745

Asn

Pro

g

Phe

Thr

825

His

Gin

Leu

Asn

Ile

Giu

o
inr

T30

Leu

Thr

Ser
810

Val

Ile

Ser

635

Glu

Asp

Arg

His

Thr

715

Pro

Ser

Ser

795

Phe

His

Met

Page 25

Phe

520

Ser

His

Cys

Sexr

Leu

Glu

1 Gln

Lys

Phe
780

Arg

Ser

Ser

Pro

Leu

Pro

685

Met

Asp

Ala

Ala

Ser

Arg
845

Val

Arg

Cys

Giu

670

Pro

Cys

vVal

Ile

Thr

Val
830

Val

Ser

AsD

Ile

Gly

Leu

Asn

Lys

Pro

815

Ser

Leu
640

Arg

Ala

Ser

Asn

720

Leu

Ala

Thr

Lys

800

Lys

Gly

w
[
L]



Thr Ser Ser Leu Ala Gly Ile Pro
850 855

Ser Phe Phe Glu Arg Arg Ser His

865 87C

Leu Iie

<210> 7

<23i1l> 1372

<212> DNA

<213> Homo sapiens

<220>

<221> CDS

<222> (206)..(39%7)

<400> 7

gcacgaggge gcttttgtet ccggtgagtt

agtaaccgac tttectececgg actcectgeac

cggctgttcee ccocggagggt ccagaggect

gecagaggagt agggtccttt cageoce atg
Met
1

tta ggt gtg gta ctg acc cta ctc

Leu Gly Val Val Leu Thr Leu Leu

10 15

tce cta gaa gge tta cta gag age

Ser Leu Glu Gly Leu Leu Glu Ser

30
acc aga agc caa cta goc aac aca
Thr Arg Ser Gln Leu Ala Asn Thr
45
cat cca tece aga age atg tga
His Pro Ser Arg Ser Met
60

ggaacactga ccrtagacatg tccagatggg

cgttgtaacc agagaactat tactaggecet

cectgggcaay gcctgtttag gecggttgeg

ggagyctgayg gtgggtyggat cacctgaggt

gcgaaaccee atctctacta azaatacaaa

aatcccagtt ccttgggagg ctgaggcggyg

Ser

Thr Leu Ser

875

ttgtggeggy
gacctgctec
ttcagaagga

aag
Lys

cat gtg
His Val

te
Phe
20

atc
Ile

-
fele

Ser

cct
Pro

cca teg
Pro

cce
Pro

acc
Thr

gag
Glu
50

agtcccattc
tgaagaacct
gtggctcatg
caggagttcg
agttagcetgyg

agaattgett

Page 26

Arg Ser

Leu Val Ser

860

aagcttcetge
tacagcegye
gaaggcaget
ttg

Leu
5

ctc
Leu

aac
Asn

grt
Val

aga
Arg

Tco
Ser

acc
Thr

)

-~

Gly

ctt
Leu
55

aag
Lys

ggc
Gly

ctagcagaca
gtctaactgg
cctgtaatec
agaccagcect
gtgtggtggc

gaacccggyy

Leu Pro

getggtgett
gatccactcec
ctgtttctct
cty

Leu

atg ga
Met

tgg
Trp

cca
Pro

gac
Asp

taagacctcee ttccatactg gecatatttt

agctgageac
atgctcattyg
tagcactityg
cgccaacatg
agaggectgt

acggaggttyg

64

126

180

232

280

328

427

667

727

787



cagtgaacceg
aaaasaaaaa
tatgagatag
cagtatggcet
ttcaacccta
aattatttgy
agaggttgtg
tttacatttt

tgccaaagece

<210> 8
<211>
<212>
<213>

PRT
Homo

<400> 8

Met Lys His

Leu Ser Iie
Sex Pro Ser
35
Thr Glu Pro
50
<21i0> 9
<211> 3516
<212> DNA
<213>» Homo
<220>
221> CDS
<222> (767
<400> 9

agatcgcact
gaaaagaaaa
gttgatcteg
ctgacatctc
cttcctasaac
tgttgagcet
tgggtggget
azagtcgitc
tgctcaagtt

agtggaatat

saciens

Val

Phe

20

Pro

Thr Lys

sapiens

) .. (1990)

Asn

getgtacceca
agcctgttta
cccttaccec
ttagatgtec
atctgtctgg
ctctteccaca
gttgggagtg
cteccaacata
atggacattg

atatttcaas

Leu

Tyx

Met

Sexr Trp

Leu Pro

55

gcctgggeca
atgcacaggt
ggggtctggt
caacttcagce
ggttccttta
agagctecte
aggatggagt
gtgtgtattyg
tggccaccat

czacaaaaaaa

Leu

q

Leu Gly

Giu
25

heu
Thr

Arg

Pro

ggatcctgga gacaactttyg ccgtgtgacy cgccgggagyg

gggcteggey ccgcectgtga gogggeecge geggacggot

tccgegoeac tgoeccygocgyg coogoggoga gyacgacctg

Page 27

cagtgcaaga
gtgagtggat
gtatgcetaty
tgttgggaga
gtcttgaatg
catgtttgga
gttcagtgec

tctgaagayg
gtggcttaaa

aaaaa

Val Val Leun

Leu

30

Gly

Gln
45

Leu

Ser Ser

60

Arg

actgcagyge
ctccocogggea

ceecgtetocy

ctccatctca

tgettatgge

tggtgatatt
tcttatgete
tagcagttga
catttctcat
ggtggtggga

tgatttitte

Leu Glu

Ala Asn

Met

ccgecggecga
ccaagettge

[FslsTetals o totete:

1147

1267

1267

1327

1372

60

120



cecetiectgg
cagcgeoege
ccttegetic
ccggecgaac
gcccocecgacy
gtgcggeagt
tcggegecee
gageeggeygy
ggcgggggeg

actcggeteyg

QO
Il
Q

Leu

gygc
Gly
20

cct
Pro

aag
Lys
160

cge
Arg

ccyg
Pro

gayg
Giu

f-EN

tgg
Trp

gce
Ala

cge
Arg
85

gce
Ala

ggc
Gly

aca
Thr

ggt
Gly

ctg
Leu

geg
Ala

acc

o,
Lnr

gtg
Val
70

cty
Leu

gcc
Ala

gac
Asp

gce
Ala

AsSp

cgcgaggcay
cgcagegeey
cgtectecagee
cgecgcteee
cggaaaggat
gacccgegac
ttecectgeeg
cageecteec
gggcggggcy

cctecgeggeyg

ct
Le

cgg
Arg

gcg
Ala

9gg cct
Gly E

ga
Gl
25

ceg
Pro
40

cC
Pr

tgt acg t
Thr

gac ggc
AsD

ga

cag
Gln

atg

Met Ar

atg
Met

gtc
val

ac

10

ggc
Gly

cge
Arg
120

ca
Gl

gac
Asp
135

ggc
Gly

ctc
Leu

ggc
Gly

gc
Al

tgagggcgag
cgccaagecg
aagttgcegtyg
actgacgctyg
ggggagaagyg
ctcegeceeyg
cgcgggaace
ggcgggcggy
gcgegeccygy

ggegeacteg

gcgctecaggt
cgcceggetc
gacccgetcet
ctttegetee
ctgcagatgce
cecoggeygege

ccegaggece

tcgecagegy

gcgagegegy
cgereeggyy
ttegecacct
acccgaaccy
cgaggcgeee
cecctegggea
ggccggecee
cecegggegygy
ceggccetge
cgcace atg

Met
1

t
Asp Phe

cgg

Thr

g 9gg
u Gly

g gec
u Ala

a Cccc
o Pro

C

g Gly

g gee
ala
5

g gag
1 Glu

g gag
n Glu

c tCee

a Ser

gce
Ala

cgg
Arg

ctg
Leu

atc
Ile

cge
Arg

tee
Ser

gco t

Ala

gge t

Gily

cca
Pro

cge
Arg

ceg

Pro b

gtt ¢

Val
140

cgg
Arg

[elale
Pro
45

tte
Phe

aac
Asn

aag
Lys

gtc
Val

ctt
Leu

cce
Pro
30

gga

Gly

cgg
Arg

oty
vVal I

Leu

gaa
Gla

Page 28

ceg
Leu
15

acy
Thr

acy
Thr
S5

cac

His

gac
Asp

k-4 @
b=t
Q

cta
Leu

ctyg
Leu

cce
Pro

gcg
Ala

ggc
Gly

ctyg
Leu

ccg
Pro

a
Gly

gag
Giu
65

cac
His

gcec
Ala

ggc

Gly

cac
His

agce
Ser
145

tic
Phe

ggceccgceey
ggctccagey
tcececageeg
gggctgegay
cgagacgcecc
ccoggggeeo
ctcececctge
cgcgggegeg
gcotegygceteg
gac ggg

Asp Gly

gcg gco
Ala Ala

ceyg
Pro

acqg
Thr
35

tey
Ser

ggc
Gly
50

cte
Leu

gag
Glu

ttg
le Leu

gcc agce
Ala
130
tte

Phe

tte
Phe

[

360

420

480

540

600

823

871

1207

1255



tce
Ser

tgg
Trp

acc
Thr

cygg
Arg

cga
Arg

ttc
Phe

ccc
Pro

ctyg
Leu
340

aac
Asn

tgc
Cys

gayg
Glu

aac
Asn

ggc
Gly

ttc
Phe

ace
Thr
325
gca

Ala

cag
Gin

att
Iie

tac
Tyr

150

gaa

Glu G

ctyg
Leu

cgg
Arg

atg
Met

cca
Pro
230

cte
Leu

ceg

1l Pro

gtg
Val

Ile
310

999

tac
Tyr

cce
ro

aac
Asn
390

gtg

215

cte
Leu

cag
Gin

gag
Glu
295

gac
Asp

tac
iyr

gtc
Val

cyge
g

ace
Thr
375

ate
ile

acg
Thr

cta
Leu

ttc
Phe

gct
kla
280

Tgc
Cys

ttc
Phe

tac
Tvr

cCce
Pro

atg
Met
360

aag
Lys

cag

v Gln

cty

1 Leuw

185

gty
Val

gag
Glu

gac
Asp

gtg
Vai
265

cgg

Arg

gat

Asp

cgc
Arg

ggac
Gly

gge
Gly
345

cgg
Arg

aag

1 Lys

aac
Asn
170

ceo
Pro

tac
Tyx

gce
Ala

gtg
Val
250
gac

ABD

ctyg
Leu

ggc
Gly

ctc ¢

Leu

aac
Asn
330

tet
Ser

ggc

g age

Ser

cgg
Arg

gty
Val

atc
Ile
235

cag t

Gin

ceca
Pro

gce
Ala

ctg

y Leu

acc
Thr

gac
Asp
395

gtc
Val

cag
Gln

gac
Asp
220

cag
Gln

ggc
Gly

gac
Asp

acc
Thy
300

ggc
Gly

tgt
Cys

tece
Ser

aac
Asn

atg
Met
386G

atg

-

Val

gty
Val

ctyg
Leu

gag
Glu
205

ctc
Leu

gcc
Ala

gac
Asp

gaa
Glu

agc
Ser
285

aac
Asn

tgg
Tro

gagf
Giu

tce
Ser

cCe
Pro
365

tece
Ser

CCcC
)

gtc
Val

gag a

Giu

1906

cag
Gln

aag
Lys

ttg
Leu

agc

Ser

gag
Glu
270

agyg
Arg

cte
Leu

aac
Asn

ggc
Gly

tte
Phe
350

gge

Gly

atg
Met

aac
Asn

Page 29

cag
Gin
175

age
Sexr
335

cac

His

acg
Thr

ctg
Leu

-3
[#))
<

gcc
Ala

ggc
Gly

> cac

His

age
Ser

gag

e Glu

240

cag
Gin

cac
His

tge
Cys

tgg
Trp
320

tagc
Cys

acg
Thr

gty
Val

tac
Tyr

att
Ile
440

ggc
Gly
225

cgg
Arg

gag
Glu

cga
Ar

agyg
Arg
305

atc
Ile

cca
Pro

gct
Ala

tte
Phe
385

gty
Val

: ctg

Leu

cgg

Arg !

gac
Asp
210

tgg
Trp

ggc
Gly

ctyg
Leu

cece
Pro

cgc

e Arg

290

caa
Gln

ata
Ile

gcc
Ala

gtg
Val

teo
Ser
370

gat
Asp

gag

RN
Uil

tgg
Trp

ttt
Phe
275

aag
Lys

cag
Gin

gca
Ala

tac
Tyr

gtg
Val
355

tgce

Cys

gat
Asp

gag

Glu

1303

1351

1399

1447

1495

1543

1591

1639

1687

1783

1831

1879

1975



Tgc

Cys
405

gtcecegggtyg

gtcattctgt

ttcatagage

aatgcacacg t

ataccagceaa
gagaatgggy
cttceccgage
agaggaaaaqg
ggecttttace
tcogtgecttca
gaaaggacac
gcttgggect
gaagaggggyg
cagttgtata
attgttctas
taggactggt
gaaatggcygy
ggccaaggga
ttgcagaagt
cactbacctg
atgacatage
tcgetegece
cactagacga
ctttgecttet
ttagtcagaa
<210>
<Z211>

<212>
<213>

10
407
PRT

ggecttetice
tgggctgtyy

aaccagtcaa

atggatgcygg
tgagcageca
acacataaaa
cagatgcagg
aggectgete
aggcctgggy
aacccgtecag
ctgacatgac
ctaaatttga
actgaaaaag
atggaaagaa
ttggggacgy
ggaggtggca
ggggageage
tgcecatgtyg
cocogecthges
acttgccgat
tetagatgte
aactggacte
rtittaagceg

actgccattt

Homo sapiens

agcccocccge
agatagtgcee
aaccagagceyg
cagccagacyg
tgacaaatygg
ccattccacce
gcacaaagac
ggtgyygage
tgeetggetce
agcetgtect
agacctyggga
tratgtgtgt
tgctttaacs
gacttttcta
aaaaagturge
gtgggaatga
ttcttgaact
ctagttggte
ggcccaacca
cgccegeeey
crtgegtgtge
caagtgccac
gtacgactct
aatgattgct

Jaaaaaaaag

gggaacgyggyg
agggtgegge
agaaccctcea
catcctygecca
cagcttagcet
agctggcecy
agagacgcag
gcagctcgge
gatgtctget
tccatgeoct
gcaggggcaa
gtgtgttttt
gatctccaac
ccaggtatga
aarcrgrgece
ccectaggea
gctgaggatg
ttggagagat
tcagggeigyg
catagcactt
ccagaagtgg
gtgaactat
ttttatattt
ttaatgttt

ttatttttat
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tacacggtgyg
ctgagatatt
actgacatga
cccacacage
acaaatgeet
gcecacgtete
agagagagag
ggaggctgceyg
tcttcocage
tgtcgaggga
tgaccgtity
ggggtgggga
agttgacagy
cecttttaagt
cttcattyggy
aggggatgag
gggggtgtec
ggggaaggct
cocgtggacygt
gcagacctge
ccettggecg
caatttaaaqg
tttatactty
gcactgattt

agcage

ggc tgc gec tga cagtgcaagg caggggcacg gtyggtgggge acggagggea
Gly Cys Ala

gctgagtaca
tttctacage
aatactttaa
agcctceagg
gtcagtcgga
gaagttygege
agagccacgg
tgtgececeegt
ctgggatcect
aagagaccca
actetttgtyg
gggagggaga
tecatcettge
gaaaatctga
gacattccte
accgeaggag
cctcagcecgga
ttcagetgat
ggcccctgee
ctgaacgcac
agegecgaac
ggttgaccca
aaatgaaatc

agttgcatga

2030

2570

2630

3470

3516



Gly

Glu

65

Bis

Ala

Gly

145

Phe

Ser

Gly
50

Giu

Ile

LYys

s Ala

130

4

Pae

Phe

Leu .

Arg

Asp
210

Ser

Pro

Arg
185

Arg

His

Leu

GLy

20

Pro

Gly

Ser

Lys
100

1 Arg

Glu

Arg

Gly

Thr

Asn
165

Asn

Phe

Leu

Ala

Thr

val i

70

Leu

Ela

150

Glu

Leu

1 Arg

Met

Pro
230

ATy

Gly

Pro

Cys
55

Met

Gly

Gly

Lys

val

val |

215

Leu

Pro

4G

Thr

Gly

Met

Val

Asn

Leu

Lys

200

Thr

Leu

Asp

Arg

Val

Gln

Gin

Leu

185

Vai

Lys

Gilu

Cys

Phe

Glu I

Glu

Sex

Asn
170

Pro T

+3
=
=]

Arg

Ala

Gly

Leu
75

Arg

Ser
155

val

(AR 2]
w =
[S1N (']
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Ala

Gly

Gly
60

Pro
Arg
Pro
Val

140

Arg

c Val

Gln

Asp
220

Gln

Cys

Ser

Phe

Ala

Asn

Lys

His

125

Sexr

Val

Leu

Glu

205

Leu

Ala

Leu

Pro

30

Arg

Ile

Leu

110

Leu

Glu

. Arg 1

Val

Glu

190

Lys

Leu

Leu

Thr

Ala

Arg

Lys

His

Gln

175

Lys

[p]
P
W

Arg

Phe

Leu

Prec

Pro

Pro

Arg
80

» Tyr

160

Ala

Ser

Glu
240



Arg Gly Glu Arg Arg Leu Asn Leu Asp Val Gln Cys Asp Ser Cys Gln
245 250 25

Giu Leu Ala Val Val Pro Val Phe Val Asp Pro Gly Glu Glu Ser His
260 265 270

Arg Pro Phe Val Val Val Gln Ala Arg Leu Gly Asp Ser Arg His Arg
275 280 285

Ile Arg Lys Arg Gly Leu Glu Cys Asp Gly Arg Thr Asn Leu Cys Cys
290 295 300

Arg Gin Gin Phe Phe Ile Asp Phe Arg Leu Ile Gly Trp Asn Asp Trp
305 310 315 320

Ile Ile Ala Pro Thr Gly Tyr Tyr Gly Asn Tyr Cys Glu Gly Ser Cys
325 330 335

Pro Ala Tyr Leu Bla Gly Val Pro Giy Ser Ala Ser Ser

Phe His Thr
340 345 350

Ala Val Val Asn Gln Tyr Arg Met Arg Gly Leu Asn Pro Gly Thr Val
355 360 365

Asn Ser Cys

>
»
H
font
(b}
Ty
N
)
=
>
5

Lys Leu Ser Thr Met Ser Met Leu Tyr

Phe Asp Aso Glu Tyr Asn Ile Val Lys Arg Asp Val Pro Asn Met Ile
385 39C 395 400

T

Val Glu Glu Cys Gly Cys Ala
405

<210> 11

<211l> 2872

<212> DNA

<213> Homo sapiens

<220>

<221> (DS

<R22>  {28)..(2700)
<400> 11

tettcggace taggctgece tgecgtc atg teg caa ggg atc ctt tet ceg cca
Met Ser Gln Gly Ile Leu Ser Pro Pro
i 5

gcg gge ttg ctg tcece gat gac gat gtc gta gtt tct ccc atg ttt gag

Page 32

54

102



Ala
i0

tce
Ser

gac
Bsp

PR
TCT

Ser

aca
Thr

ttg tt

Leu I

att
Ile
90

gce
Ala

acec
Thr

aac
Asn

tgg
Trp

att

Ile GL

17¢
ctyg

Leu

aag
Lys

cga
Arg

gag
Glu

cgg &

Arg

cty
Leu

Lttt
Phe

cta
Leu

cLe
Leu
1558

atc

-1

Li@

cce
Pro

cag
Gln

gag
Glu
235

Leu

gct
Ala

tct

Ser

gac
Asp
60

cct
Pro

aat
Asn

aag
Lys

tee
Ser

ct
Thr
140

ggt
Gly

e
PR e

Phe

ttg
Leu

gag
Glu
220

gayg
Giu

a ggt

Gly

gca
Rla

gtc
Val
45

agt

Ser

tca
Ser

age
Ser

cay
Gln
125

gty
Val

Tyr

ace

Thr I

aat
Asn

ctc
Leu
205

gaa

Glu

ctyg
Lew

ace
Thr

gat
Asp

30

gtc
Val

atg
Met

gag
Glu

gag
Glu

aat
Asn
110

aag
Lys

ca
Thr

agc
Ser
190

tcc

Ser

atg
Met

tecc
Ser

agc
Ser

Asp
15

Titg

Leu

gag
Glu

ttg
Leu

acc
Thr
95

gaa
Glu

gag
Glu

Tat
Tyr

c aag
e Lys

175
ctc

Leu

aat
Asn

aag
Lys

act
Thy

acc
Thr

ggg =

Gly

acc
Thr

aag
Lys

gaa
Glu
80

ctt

Leu

cgg
Arg

t ggg

Gly

atg
Met

gga
Gly
160

caa
Gln

gag
Glu

aag
Lys

jtalet

gtg
Val
65

cga
Ar

gtt
Val

gga
Gly

cca
Pro

ggo
Gly

gta
Val

ctyg
Leu
225

Ser Le

240

age

Ser

te
Phe

Val

gtg
Val

Leu
50

aaa
Lys

cag
Gin

cta
Leu

att
Iie

gaa
Glu
130

aag

Lys

act
Thr

999
Gly

atc t
Ile ¥

210

tce
Ser

gta
Val
35

gag
Giun

gta
Val

gaa

Glu I

caa
Gln

ggc
Gly
115

gty
Val

gat
Asp

aac
Asn

att
Ile

ctt

Leu
195

ctyg
Leu

agg

s Arg

agt
Ser

Val
20

cge

Argy

gac
Bsp

tac

gca
Ala
160

caa
Gin

gga
Gly

gta

Val L

tca
Sex

cte
Leu
180

cat

His

cta
Leu

=
cia

Leu

agt
Ser

ggc
Gly
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aaqg
Lys

aagy
Lys

ttg

Leu

cce
Pro

gce
Ala

cag
Gln

999
Gly
165

cca
Pro

gac
Asp

aat
Asn

gtc
Val
245

att
Ile

Pro

aac
Asn

cag
Gln

agyg
Arg
70

g ggt

Gly

aag
Lys

aca
Thr

gca
Ala

aaa
Lys
150

aaa
Lys

cgyg
Arg

ala

Thr

agce
Ser

gga

Gly
230

tac

3

gct
Ala

Met

cag
Gln
55

gtt
Val

gac
Asp

cac
His

tee
Ser
135

999
Gly

acc
Thr

cct
Pro

aag
Lys
215

ggc
ly

atc
Ile

99¢
Gly

Phe

agyg
Arg

gtc
Val

tog
Ser

agyg
Arg
120

tte
Phe

cag
Gln

cac
His

ctg
Leu

gat
Asp
200

cag

[Nl

o

tca
Ser

t cca
1 Pro

cece
Pro

cgt
Ar

Lt
Phe
105

tte
Phe

aac,

Asn

acy
Thr

gcg
Ala
185

ctyg
Leu

Gln T1

cte
Leu

gaa
Glu

cte
Leu

caa
Gln

agt
Ser

tct
Ser

198

246

330

438

486

534

582



cge
Arg

tat
Tyxr

cgg
Arg

e JEtes
o
ot

ot
@ ot

ggt

age
Ser

gaa
Glu

gct
Ala
416

gaa
Glu

gct
Ala

cce
Pro

ggc
Gly

acc
Thr
480

gac
Asp
315
cta
Leu

cgt
Arg

cgc
Arg

goe
Ala

tte
Phe

cga
Arg
475

tat
Tyr

gca
Ala

Tee &

Ser
300

cta
Leu

tge
Cys

cat
His

aag
Lys

agt
Ser
380

c teca g

Ser

gga
Gly

ctt
Leu

cgt
Arg
460

gge
Gly

gat
Asp

cag

r Gln

cay

285

gag
Giu

gtg
Val

cgt
Arg
445

gac
Asp

cgt t

Arg

gaa
Glu

tgt
Cys
270

cca
Pro

> tgg

Trp

gaa
Glu

gat
Asp

caa g

Gln

350
cag

Gln

age
Ser

gtc
Val

255

gac

Asp T

atc
Ile

ceg
Pro

caa
Gin
335

aac
Asn

aag
Lys

tge
Cys

ctt
Leu
495

age
Ser

tca
Ser

cct
Pre

320

aat
Asn

gct
Rla

ttt
Phe

tte
Phe

aag
Lys
400

aaa
Lys

acc
Thr

cag
Gln

ttg
Leu

atyg
Met
480

cat
His

agt
Sexr

¢ gcc
r Ala

tte
,

Phe
305

age
Ser

ggc
Gly

gag
Glu

goc
Ala

tca
Ser
385

tct
Ser

cag
Gln

act
Thr
465

att
Ile

tyg

< W
3
o

agce
Ser

cca
Preo
290

Tttt

Phe

Caa

aat
Asn

gag
Giu

age
Sexr
370

atc
Ile

gag
Glu

cag
Gln

cece
Pro

gce
Ala
355

ace

agg
Arg

age gag

Ser

aac
Asn
450

cga
Arg

gtc
Val

gce

Ala i

aagq
Lys

cac
His
435

260

ctg
Leu

. cct

Pro

atc
Ile

cgc
Arg

tat
Tyr
349

ctg
Leu

agt
Ser
420

acc
Thr

teca

g Ser

tc
Phe

gtyg
Val

tte
Phe
500
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gat
Asp

gtc
Val

tac
Tyr

aagy
Lys
325

gtyg
Val

cte
Leu

cta
Leu
tca

405

ctyg
Leu

aaqg
Lys

caa
Gln

aat
Asn
485

tca
Ser

gaa
Glu

cCg
Pro

aac
Asn
310

agg
Arg

aaa
Lys

cre
Leu

aac
Asn

cac
His
330

cte
Leu

gaa
Giu

ggc
Gly

cag
Gln

ggt
ly
470

ccc

Pro

gcc
Ala

aca
Thr

gca
Ala
295

gaa
Glu

cag
Gln

gat
Asp

cta

Leu

cag
Gln
375

ctt
Leu

Cys

€gg
Arg

cge
Axrg

aac
Asn
455

T
Phe

tgt
Cys

att
ile

agt
Ser

280

aac

Asn T

ctyg
Leu

act
Thr

cte
Leu

aaa
Lys
360

aac

Asn

cag
Gln

£ gat

Asp

ttg a

Leu

tgt
Cys
440

cty
Leu

tic
Phe

gca
Ala

gct
Ala

265

cat
His

ctt
Leu

ttg
Leu

aac
Asn
345

gtg
Val

tcc
Ser

999
Gly

ctg
Leu

att
Ile

gtt
Val

aca
Thr

tct
Ser

age
Ser
505

966

1014

1062

1110

1158

1206

1254

1302

1398

1446

1494



cag
Gln

tey

Sex

g9g9
Gly

gac
Asp

cag

Gln

tEg
Leu

ace
Thr

gag
Glu
550

cag
Gin

cag
Gln

cag
Gln

gty
Val
730

ctt
Leu

tte

Fhe

gct
Ala

atc
Ile
555

aag
Lys

cat

t Bis

cgg

ra

=

gayg
Glu

agt
Ser
635

cta

Leu

caa
Gln

tet
Ser

tge
Cys

aaa
Lys
718

gac

atc

Ile

aaqg

Lys !

540

tee a
Ser 1

aca
Thr

cte

Leu

gaa

Glu A

tca
Ser

gce
Ala

aaa
Lys
700

Me

aag &

Lys

cga
Arg

cag

gece

s Ala

510

gaa

s Glu

gac
Asp

tat
Tyr

ctt
Leu

Gln Txx

605

atg
Met

tac
Tyx

ggg
Gly

tecc
Ser
685

geca
Ala

tet
Ser
670

acc
Thr

gag
Glu

gaa

1 Glu

tta
Leu

cca
Pro

ttg
Leu
575

gaa
Glu

tgc
Cys

gaa
Glu

gasa
Glu

ttg

1 Leu

655
gaa

Giu

cag
Gin

cta
Leu

cect
Pro

agt
Ser

ggc
Gly

aaa
Lys
560

aag
Lys

gaa
Glu

gag
Giu

640

cag
Gln

Ttg
Leu

cag
Gin

aac
Asn

cca
Pro

720

& gag

Glu

atyg
Met

ctt
Leu

gaa
Glu

tgc
Cys

gaa
Glu

aaa
Lys
625

att

ile

gaa
Glu

gcec
Ala

caa
Gln

cag
Gln

530

gat
BSp

gag
Glu

cat
His
610

cta
Leu

cag
Gln

goc
Ala

cta
Leu

cag
Gln
690

acce
Thr

cty
Leu
515

gta
Val

ct.c
Leu

cag
Gln

gag
Glu
595

tig

Leu

aat
Asn

gag
Giu

aga
Arg

gce
Ala

aag
Lys

t gat
p Aso

cta
Leu

gaa
Glu
580
atg
Met

gac

ate
Ile

<89

[
<

aat
Asn
740
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tte
Phe

cce
Pro

caa
Gln
565

zag
Lys

ctc
Len

gat
Asp
645

cag t

ceca
Pro

age
Sexr

gaa
Glu

550
gtt
Val

cta
Leu

a gaa
1 Glu

caa
Gln

aag
Lys
630

gaa
Glu

Gln Ser

tca
Ser

aza
Lys

gag

ata
Ile

caa
Gln

gct &

Ala

tty
Leu
710

¢ Tt

Phe

agy

b

Axr

tce
Ser

tta
Leu
535

gty
Val

cag
Gln

cag
Gin

aag
Lys
615

gag
Glu

om
(v
W Q

gtg
Val

agg
Arg

cat
His

acc
Thr

cty

Leu I

cty
Leu
520

Glu

gaa
Glu

ctg
Leu

atg
Met
600

gaa
Glu

tca
Ser

att

ile

gce
Ala

aag
Lys

att
Ile

cac

His

dgag
Glu
585

caa
Gln

gaa
Glu

cat
His
865

gca
Ala

cag
Gln

cgg
Arg
745

[
L
pXe]
fuel

1638

1686

1734

1782

1830

1974

2022

2070

2262



aca gag ctt cag aaa ctt ggt gag tct ctc caa tca gca gag aga gct 2310
Thr Glu Leu Gln Lys Leu Gly Glu Ser Leu Gln Ser Ala Glu Arg Ala

750 755 760
tgt tgc cac agce act ggg gca gga aaa ctt cgt caa goc ttg acc act 2358
Cys Cys His Ser Thr Gly Ala Gly Lys Leu Arg Gin Ala Leu Thr Thr
765 770 775
tgt gat gac atc tta atc aaa cag gac cag act ctg get gaa ctg cag 2408
Cys Asp Asp Ile Leu Ile Lys Gin Asp Gln Thr Leu Ala Glu Leu Gln
780 785 790
aac aac atg gtg cta gtg aaa ctg gac ctt cgg aag aag gca gca tgt 2454
Asn Asn Met Val Leu Val Lys Leu Asp Leu Arg Lys Lys Ala Ala Cys
795 800 805

att gct gag cag tat cat act gtg ttg aaa ctc caa gge cag gt tct 2502
Ile Ala Glu Gln Tyr His Thr Val Leu Lys Leu Gln Gly Gln Val Ser

810 815 820 825

gcc aaa aag cge ctt ggt ace aac cag gaa aat cag caa cca aac caa 2550
Ala Lys Lys Arg Leu Gly Thr Asn Gln Glu Asn Gln Gin Pro Asn Gln

830 835 840
caa cca cca ggg aag aaa cca ttc ctt cga aat tta ctt ccc cga aca 2598
Gln Pro Pro Gly Lys Lys Pro Phe Leu Arg Asn Leu Leu Pro Arg Thr
845 850 855
cca acc tgc caa agc teca aca gac tgce age cct tat goc cgg atce cta 2646
Pro Thr Cys Gln Ser Ser Thr Asp Cys Sexr Pro Tyr Rla Arg Ile Leu
860 865 870
cgce tca cgé cgt tee cet tta cte aaa tet ggg cct ttt gge aaa aag 2694
Arg Ser Arg Arg Ser Pro Leu Leu Lys Ser Gly Pro Phe Gly Lys Lvs
875 880 885

tac taa ggctygtgggy aaagagaaga gcagtcatgg ccctgaggtyg ggtcagetac 2750
Tyxn

890

tctcecrgaay asataggtcect ctittatget ttaccatata tcaggaatta tatccaggat 2810
gcaatactca gacactagel tittttctcac ttttgtatta taaccaccta tgtaatctca 2870

tgttgttgtt tttttitatt tacttatatg atttctatge acacaaaaac agttatatta 2530

aagatatiat tgticacatt ttttattgaa aaazsaaaaaa aa 2972
<210> 12

<2il> 890

<212> PRT

<213> Homo sapiens
<400> 12

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

Asp Val Val Val Ser Pro Met Phe Glu Ser Thr Ala Ala Asp Leu Gly
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Ser

Ser

Val
65

rg

Gly I

Pro

Gly

Leu

Val

Leu

50

Lys

Gin

Leu

Thr

Gly

Gln |

M=

fob i

[ )]

3 Ser

Lys

Asp

Glu

Val

Glu

Gln

Gly

115

Vali

Leu

Ser G

20

Arg

Val

Lys

Lys

Ala

Gin

Leu

Ser Gi

Leu

180

His

Leu

Leu

Ser

Pro

Pro

Asn

Ile

Asn

Gln

Lys

Thx

Ala

Lys ¢

150

Arg

Thr

Leu

Gln
55

Asp

His

exr

135

Thr

Ser

Ile

Gly

Vali

. Arg

Val

Ser

Arg

120

Phe

Bis

Leu

Asp

200

Gin

weu

Glu

Leu

25

Ser

Arg

Phe

105

Phe

Asn

Thr

Ala

185

Leu

I'le

Gln

Ser
265

Asp

Sex

Leu

Ile

90

Ala

Thr

Asn

Trp

Ile

170

Leu

Lys

Arg

Gilu

Ay

250

Ser

Cys

Glu

Leu

75

Glu

Leu

Phe

Leu

Leu

155

Gln

Ile

Pro

Gin

Giu

235

Ile

Ile
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Asp
60

Pro

Asn

Thr

140

Iie

Gly

Phe

Leu

Glu

220

Glu

Gly

Val

45

Sexr

Ser

Vai

Ser

~ Gln

125

Val

Tyr

Thr

Asn

Leu

205

Glu

Leu

Thr

30

Val

Glu

Glu

Asn

110

Ile

Thr

Jie I

Ser

196

Ser

Met

Ser

Ser

Glu

L&

Thy

95

Glu

Phe

Glu

Tyr

Leu

Asn

Lys

Thr

Thr
255

s Thr

Thr

Lys

Glu

80

Leu

Arg

Gly

Met

Gly

160

Asp

Gln

Glu

Lys

Ser

240

Ser



Ser

Ala

Phe

305

Ser

Gly

Glu

Ala

Asp

Ser

Gin

Thr

465

Val

Ser

Pro

290

Phe

Gln

Asn

Glu

Ser

370

Ser

Gin

Leu

Asn

450

Arg

Val

Ala

Gln
275

Lt
1
fol

Glu

Gin

Pro

Ala
355

Glu

Arg

Val

Asn

Lys

Pro

Ile

Arg I

Tyr

340

His

Tie

Leu

Ser

420

Ser

Phe

Val

Phe
500

Val

Lys

Leu

Leu

Ser

405

Gly

Leu

Lys

Gln

Asn

485

Ser

Glu

. Pro

Lys

Leu I

Asn

His
390

Len C

Giy

Gin

bt

Gly
470

Pro

Ala

Ala
295

Glu

Gln

Asp

Gln
375

Leu

Arg C

Asn
455

Phe

Ser

280

Asn

Leu

Thr

Leu

Asn

Asp

Leu

Leu

Phe

Ala

Ile

1 Gly

Leu

Lys

425

Ile

Val

Thr

Ser

Ser
505

Arg

Arg

Arg
330

Ser

Glu

Ala

Pro

Phe

Asp

315

Leu

Iie

Arg

Ala

Phe

Arg

475

Tyr

v Leu
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Ala

Ser
300

His

Ser

380

Asp

Giy

Leu

Arg

460

Gly

Asp

Val

Gln

285

Ile

Leu

Glu

Val

Asn

365

His

Ile

Asn

Arg

445

Asp

Arg

Glu

His

Pro

Val

Arg

Ile

430

Gln

Ser

Thr

Ala i

Asp

Ile
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1 Ser

Cys
5

Asn T

Asn

Lys

Cys

Leu
495

Thr

Ser

Pro

320

Ala

Phe

Phe

Lys

400

Lys

-3
o8
H

Gln

Leu

Met

480

His

Pro



Met

Leu

Leu

545

Glu

Cys

Glu

Lys
625

Ala

Leu G

Gly

Gln

Gln

530

Glu

Arg

Asn

Eis

610

Leu

Gln

i Ala

Leu

Thr

Ser

Gln

Leu
515

Val

Asp

Gln

iu

595

Asn

Glu

Arg

Arg

675

Giu

Thr

Ala

Lys

Gly

Ser

Leu

Glu

580

Met

Ile

Arg

Gln

660

Arg

Val

Glu

Lys

Asn
740

Pro

Ile

Gln
565

Val

Leu

Ser

Lys

Pro
725

Pre

Ser

Giu

550

Val

Leu

Glu

Lys

630

Ser

Gln

Ala

Leu

710

Phe

Arg

Ser

Leu

535

Asn

Val

Gin

Gln

Lys

615

Glu

Lys

Val

Arg

Lys

€95

His

Thr

Leu 1

Leu
520

Glu

Leu

Met

600

Glu

Ser

Leu

680

ey

Lys

ile

Lys

Ala

Glu

585

Leu

Leu

Giu

Ser

Met

570

Met

Gln

Leu

Glu

650

Glin

Ala

Gln

Val
730

g Thr

Phe

Ala

Ile ©

Lys
540

Ile Ser

Lys

His

Arg

Ser
639

Leu

Cys

Lys

715

Asp

Glu
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Thr

Leu

Glu

620

Phe T

Glu

Ser

Rla

Lys

700

Lys

Leu

Met

Leu

Arg

Ln
605

Ala

Giy

Ser

685

Rla

Leu

Lys

Gln

s Glu

Asp

Leu L

Trp

Tyr

Gln

Leu

Ser

670

Thr

Glu

Glu

Leu G

Lys
750

His

Thx

- Gly

Cys

Leu

655

Giu

Gln

LU

Pro

Leu

Ser

Gly

Lys
560

Ser

Glu

Glu

640

Gln

Leu

Gln

Asn

Pro

720

Gly



Val

Phe

Asp
865

Leun

Ser

Leu

Gin

Leun

850

Cys

Lys

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

<220>
<221>
<222>

<4005
ctcgagecac gaaggcecoccyg ctgtecctgte tagcagatac

Leu
755

Leu

Leu

Glu
835

Arg

Ser

13
2150
DNA
Homo

Chs

(105)..(2633)

13

Arg

1 Thr

Arg

Leu

320

Asn

Asn

Gly

Ser

]
-2
o]

Leu

oo

£

T.eu

Tyxr

Pro
885

sapiens

Ala

Rla
T80

Lys

Gly

G
ot
]

Leu

Phe

Glu

Leu

775

Ala

Prag

Pro
855

Arg

760

Thr

Leu

Ala

Val

Asn

840

Arg

Lys

Alia

Thx

Cys

Ser

825

Gln

Thr

Leu

Lys

Cys

Cys

Asn

Asn
795

Ile Ala

Pro

Arg

Tyr
890

Ser
875

cygygtecctgg gtegtgtcayg gaaactggaa aaaaggtcat

tca
Ser

tece
Ser

gtt
Val

cag
Gln

tee
Ser

gat

AsD

agc
Ser

gta
Val

ggt
Gly

aat
Asn
25

ggt gct ggc cge
Gly RARia Gly Arg

10

aaa caa ggc cte
Lys Gln Giy Leu

cte !

Leu

tat a

Tyr
30

Page 40

His Ser Thr Gly Al
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o

Asp Ile Leu Ile Lys
780

Met Val Leu Val Lys
800

Giu Gin Tyr His Thr
815

Lys Arg Leu Gly Thr
830

Pro Gly Lys Lys Pro
845

Cys Gln Ser Ser Thr
860

Arg Arg Ser Pro Leu

880
ttgcacggtt Tacagaaatt 60
aage atg aag cgce agt 116

Met Lys Arg Ser
bl

atg cag gag tta aga i64
Met Gln Glu Leu Axg
20
cct caa acc aaa gag 212
Pro Gin Thr Lys Glu
35



aaa
Lys

agt
Ser

gag
Giu

cta
Leu

gaa

Giu

tcc
Ser
165

att
Ile

gcc
Ala

gag
Glu
245

gat
Asp

gaa

caa
Gln
70

ctt
Leu

ttt
Phe

caa
Gin

ggce

r Gly

gaa
Glu

ata
Ile
230

ace
Thr

agc
Ser

gca
Ala

£ ggt a

Gly

gac
Asp

aca
Thr

cce
Pro
i20

cty
Leu

cca
Pro

tec
Ser

gee o

Ala

aa

tge
Cvs

gca
Ala

aag
Lys

gga
Gly

Tttt
Phe

gaa
Glu
105

tct
Ser

tat
Tyr

gay
Glu

aga

ggc
Gly

ttt
Phe

gca
Aia
a0

aalt
Asn

> CCC

Prao

tac

¢t Tyr

170
gtt
Val

Tca
Ser

gay
Glu

ctyg
Len
250

gaa
Glu

tty

trg
Leu

aaa
Lys

tce
Ser
75

tte

Phe

ggt
Gly

tgg
Trp

cct
Pro

att
Ile

age
Ser
235

cag
Gin

tca
Ser

gaa

agt
Ser

aga

Arg T

agt
Ser

att
Ile

tat
Tyr

tta
Leu

atg
Met
220

Phe

tca
Ser

tta
Leu

caa

tct
Ser

cag
Gln

gca
Ala

tte
Phe
12%

gaa

- Glu

gac

Asp 1

999

L Gly

ata
Ile

ttt
Phe
205
cat
His

atg
Met

aaa
Lys

Glu

gaa

cat
His
110
ctyg
Leu

ctt
Leu

gac
190

gat
Asv

agt
Sexr

cty

Leu

gca
Ala
270

aga

aat
Asn

aag
Lys

cct
Pro

175

tge
Cys

Asp

aag

ggt
Gly

aag
Lys
255

aaa
Lys

gaa
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Lys |

ccyg
Pro

cat
His

ate
Ile
80

att
Ile

gty
Val

atc

I

gac
Asp

tat
Tyr
160

cat

His

atc
Ilie

aca
Thr

gga
Gly
65

aag
Lys

cga
Arg

tec
Ser

ttce
Phe

aca
Thr
145

cct
Pro

aca
Thr

aag
Lys

cag
Gln

ttt
Phe
225

gac a

ia Asp

T tta

Leu

aga
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Tct
Ser
50

tcc
Ser

aca
Thr
130

Tttt
Phe

tgg
Trp

-

ata
Ile

Tttt
Phe

gca

T
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gaa
Glu

cgg
Arg

aaa
115

[
Phe

gca
Ala

cct
Pro

cat

His 1
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gac
Asp
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Phe

aat
Asn

Lty
Leu
275

aga
Ar

aat
Asn

aga
Arg

tgt
Cys
100

tet
Ser

ctt
Leu

gga
Gly

tac
Tyr

gat
Asp

gtg
Val
260

308

356

404

500
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O
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644

740

788

836

884

%80



cta
Leu

aag
Lys

gac
Asp
325

gaa
Glu

gac
Asp

aga
Arg

gct
Ala

ttt
Phe

tac

Tyzr

gaa
Glu

act
Thr
485

aga

Arg

aaa
Lys

Gln

gag
Glu

tat
Tyr
31

cag
Gln

tgt
Cys

aac
Asn

Leu

gaa

Fadl
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tcyg
Ser
295

cag
Gln

gaa
Glu

cag
Gln

att
Tie

gct
Ala
455

gaa
Glu

Ala
280

ttg
Leu

gca
Ala

tta
Leu
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Thr

aag
Lys
360

ttg
Leu

aag
Lys
440

caa
Gln

gaa
Glu

Arg
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Arg

tac
Tyr

zat
Asn
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Tyr

cag
Gln

aag
Lys

Jaa
Glu

att
Ile
425

Lttt
Phe

gttt t

Val

gaa
Glu
505

gca
Ala

Leu

cag
Gln

ttg
L.eu
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aaa
Lys

aat
Asn
490

gaa

Glu

gag
Glu
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cce
Pro

gta
Va

gcc
Ala
475

gca
Ala

Val

gaa
Glu

Gln

aag
Lys
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Asn

gag
Glu

gca
Ala

gag
Glu

cet
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Leu

atg
Met

Glu
285

ttg
Leu
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Glu

aac
Asn

gac
Asp
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aat
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Ala

gct
Ala
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Leu

aat
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Tle

aag
Lys

gat
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tce
Ser

gag
Giu

gaa
Glu
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Thr
350

att
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aaa
Lys

gag

Glu

gag
Glu
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aca
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ctg
Leu
510

gaa
Glu

Glu

tta
Leu

gag
Glu

tta
Leu

tta
Leu

tac

Tyr
415

aat
Asn

gcc
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gaa
Giu

gaa
Glu
485

gat
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Lys
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Glin
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gct
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¢ Leu

cga
Arg
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400

cac
His
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Ser

aac
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Met
480
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Gly
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tca
Ser
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Leu
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Ala
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gat
Asp
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435

gte

gaa
Glu

gag
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caa
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gag
Glu

999
Gly

caa
Gln
565

aac t
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gag
Glu

gaa
Glu

aag
Lys

teo
Ser

cte
Leu
550

cta
Leu

aaa
Lys

tgc
Cys

tat
Tyx
630

g

535

520

gag
Glu
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Glu

gtg
Val
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Leu
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tca
Ser
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Lys

gct
Ala
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Gln
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g

Met
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Thr
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tta
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gag
Glu

gect
Ala

aag
Lys

aat g

Asn
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acyg
Thr

cag
Gln

cte
Leu

act

Thr Le

635

cac
His
540

Glu

act
Thr

atg

Met

att
Ile

tcg
Ser
620

cta

525

ctyg
Leu

gaa
Glu

gt
Val

gct
Ala
605

gaa

Glu
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Ile

cta
Ley

gaa
Glu

gct
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aat
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Thr
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tct
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Gln

Gin

Thr

Lys

Glu

Thr

Ser
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Leu

Lys

Glu
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Arg
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Val

Pro
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Leu

Val
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25

Gly
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cga
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Lys

Tet
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Gln
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Glu
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Glu
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aac
Asn
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2]
Lt
o1
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Len
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Met
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Arg

Tyr
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Tyr
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Val
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Glu

3 Leu
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Tyr
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Met
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Asn
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Gly
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Ser Ala Ile Leu Asp Gln Lys Leu Asn Gly Leu Asn Glu
325

Gilu Ile Ala
330 335
Arg Val Glu Leu Glu Cys Glu Thr Ile Lys Gln Glu Asn Thr Arg Leu
340 345 350
Gin Asn Ile Ile Asp Asn Gln Lys Tyr Ser Val Ala Asp Iie Glu Arg
355 360 365
Ile Asn His Giu Arg Asn Giu Leu Gln Gin Thr Ile Asn Lys Leu Thr
3790 375 380
Lys Asp Leu Glu Ala Glu Gln Gln Lys Leu Trp Asn Glu Glu Leu Lys
385 3580 395 400
Tyr Ala Arg Gly Lys Glu Ala Ile Glu Thr Gln Leu Ala Glu Tyr His
405 410 415
Lys Leu Ala Arg Lys Leu Lys Leu Ile Pro Lys Gly Ala Glu Asn Ser
420 425 430
Lys Gly Tyr Asp Phe Glu Ile Lys Phe Asn Proc Glu Ala Gly Ala Asn
435 440 445
Cys Leu Val Lys Tyr Arg Als Gln Val Tyr Val Pro Leu Lys Glu Leu
450 455 460
465 470

T

Leu Asn Giu Thr Giu Glu Glu Iie Asn Lys Ala Leu Asn Lys Lys Met
Gly Leu Glu Asp

475 480
Thr Leu Glu Gln Leu Asn Ala Met Ile Thr Glu Ser
485 490 495
Lys Arg Ser Val Arg Thr Leu Lys Glu Glu Val Gln Lys Leu Asp Asp
500 505 510
Leu Tyr Gln Gln
515

530

n Lys Ile Lys Glu Ala Glu Glu Glu Asp Glu Lys Cys
520 525

535
545

540

Ala Ser Glu Leu Glu ., Ser Leu Glu Lys His Lys His Leu Leu Glu Ser
550

Thr Val Asn Gln Gly Leu Ser Glu Ala Met Asn Glu Leu Asp Ala Val
555

560
Gln Arg Glu Tyr Gln Leu Val Val Gin Thr Thr Thr Glu Glu Arg Arg
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565 570 575

Lys Val Gly Asn Asn Leu Gln Brg Leu Leu Glu Met Val Ala Thr Bis
580 585 590

Val Gly Ser Val Glu Lys His Leu Glu Glu Gln Ile Ala Lys Val Asp
595 600 605

Arg Glu Tyr Glu Glu Cys Met Ser Glu Asp Leu Ser Glu Asn Ile Lys
610 615 620

Glu Ile Arg Asp Lys Tyr Glu Lys Lys Ala Thr Leu Ile Lys Ser Ser

625 630 635 640
Glu Glu

<210> 15

<21il> 2984

<212> DNA

<213> Homo sapiens

<220>
<221> (DS
<222> (75)..(2648)

<400> 15
ggaaattcaa acgtgtttge ggaaaggagt ttgggttcca tcecttttcatt tceccoccagege 60
agctttetgt agaa atg gaa tee gayg gat tta agt gge aga gaa ttg aca 110

Met Glu Ser Glu Asp Leu Ser Gly Arg Glu Leu Thr

i 5 10
att gat tcc ata atg aac aaa gtg aga gac att aaa aat aag ttt aaa 158
Ile Asp Ser Ile Met Asn Lys Val Arg Asp Ile Lys Asn Lys Phe Lys

15 20 25
aat gaa gac ctt act gat gaa cta agc ttg aat aaa att tct gct gat 206
Asn Glu BAsp Leu Thr Asp Glu Leu Ser Leu Asn Lys Ile Ser Ala Asp
30 5 40

act aca gat aac tcg gga act gtt aac caa att atg atg atg gca aac 254
Thr Thr Asp Asn Ser Gly Thr Val Asn Gln Iie Met Met Met Ala Asn
45 50 55 50
aac cca gag dgac tgg ttg agt ttg ttg ctc aaa cta gag aaa aac agt 302
Asn Pro Glu Asp Trp Leu Ser Leu Leu Leu Lys Leu Glu Lys Asn Ser

65 76 75
gtt ccg cta agt gat gct ctt tta aat aaa ttg att ggt cgt tac agt 35¢
Val Pro Leu Ser Asp Ala Lsu Leu Asn Lys Leu Ile Gly Arg Tyr Ser

80 85 90

caa gca att gaa gcg ctt ccc cca gat aaa tat gge caa aat gag agt 398
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190

tct
Ser
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Tyx
255

ttt
Phe

aag

1 Lys

aga
Arg
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Gly
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Ser
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aga
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gat
Asp
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aac
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Leu
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aac
Asn

gga
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ttg
Leu

cca
Pro
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Ser

gaa
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ctg
Leu

ctyg
Leu
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tca
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Gln

agt
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gag
Glu

aga
Arg
260

gtt
Val

gat
Asp

tta
Leu

Tttt

Phe
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Leu
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gaa

Giu

gag
Glu

gaa
Glu

tgt
Cys

aac
Asn
245

caa
Gln

aac

. Asn

gta
Val

ttg
Leu

aga
Arg
325

tca
Ser

a atg

Met

gca
Ala
150

ctt
Leu

att
Ile

gay
Glu

tca
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gat
Asp
230

atg
Met
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Thr

cct
Pro

gtt
Val
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aat
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Pro

aac
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1 Leu

tgt
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Val E

tta
Leu

gaa
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Page 47

Gly

aaa
Lys
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Pro
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aat
Asn
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R
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aag
Lys

aag
Lys

gca
Ala

gaa
Glu

gct
Ala

cgg
Arg
185

aag

Lys

ggt
Gly

gga
Gly

tct
Ser

agt
Ser

att

a Lle

aac
Asn

gta
Val
170

aat
Asn

aat
Asn

tca
Ser

cag
Gln

cca
Pro

aaa
Lys

tet

Ser

gtt
val
330

tet
Ser

Giu

caa
Gln

tgc a

Cys

tca
155
gaa

Giu

tta
Leu

tta
Leu

¢t
(42

=
D
o

act
Thr
235

t gca

Ala

cag
Gln

gat
Asp

gaa
Glu

Ser

gag

3
=il

cgt
Arg

aac
Asn

teca
Ser

999

» Gly

220
act

Thr

gaa
Giu

tca
Ser

Q
P

oot
bt
[

caa
Gln
300

cca
Pro

aat
Asn

cht
Leu

446

=y
Nl
iy

542

686

734

782

830

878

1622

1070

1118



att
Ile

cta
Leu
365

gag
Glu

aac
Asn

gce
Ala

gtc
Val

Tt
Phe
445

gat
Asp

tta
Leu

tat
Tyr
525

cag

W R
W of
< Ot

agt
Ser

cag
Gln

cga
Arg

ttt
Phe
430

gac

Asp ¥

Ala

caa
Gln

gca
Ala
510

cC
Ser

Gln Val

aaa
Lys

aac
Asn

aat
Asn

c atyg

Met

tgt
Cys

cag
Gin
495

tet
Ser

gat

r Asp

tta
Leu

cag
Gln

gtt
val

a aaa

Lys

agce
Ser

cag
Gln
480

cat

His

tct
Ser

att tta

gaa
Glu

Leu
575

e Leu

Asn

gca
Ala
560

aat
Asn

tca
Ser

gaa
Glu

aaa
Lys
385

aat
Asn

tca
Ser

tct
Ser

tgt
Ccys
465

ttg

Leu

caa
Gln

tca
Ser

aag
Lys

gaa
Glu
545

gat

Asp

aaa
Lys

gaa
Glu
370

cag
Gln

gca
Ala

aca
Thr

aac
Asn

cta
Leu

ace
Thr
355

act
Thr

Trp

tet
Ser

gag
Glu

aga
Arg

aca
Thr

(65}
i~
<o

ctg
Leu

cag
Gln
420

tca
Sexr

aag
Lys

act

T
L0Y

cct
Pro

gce
Ala
500

gaa
Glu

gga
Gly

cag
Gln

act
Thx

caa
Gln
580

aag
Lys

gag

5 Glu

tct
Ser

aat
Asn
405

aaa

Lys

cca
Proe

aca
Thr

tat
Tyr
485

act
Thr

tgc

Cys I

tat
Tyxr

aag
Lys
390

cac
His

cat
His

cea
Pro

ca
Pro

gtt
Val
470

ggc
Gly

cca
Pro

aaa
Lys

caa
Gln
375

aga

Arg

tgy
Tro

ace
Thr

caa
Gln

@ ot
[ e}

[ngie}

Ser

ggt
Gly
535

gct

r Ala

agt t

Ser

gat

r Asp
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acqg
Thr
360

gaa
Glu

aag
Lys

cag
Gln

tca
Ser
440

age
Ser

cct
Pro

caa
Gin

gtt
vVai
520

tca
Sexr

345

gaa
Glu

cca
Pro

tca

Sex

att
Tle

ttt
Phe
425

aca
Thr

aat
Asn

ac
Asn

gcc
Ala

aat
Asn
505

age
Ser

aaa
Lys

cgy
Arg

atc
Ile
585

tca
Ser

gag
Glu

gag
Glu

ceyg
Pro
410

gag
Glu

tet
Ser

acc
Thr

gac
Asp

tgt t

Cys
490

tta
Leu

gga
Gly

aag
Lys

tat
Tyr

aac
Asn
570

atc
Ile

agt
Ser

tgt
Cys
395

gad
Glu

caa
Gln

g
Leu

cag
Gln

aga

Arg 1

gta
Val

gtg

S
(S
[

gaa
Glu

cga
Arg

ctt
Leu

cca
Pro

380
att

Ile

tta
Leu

cct
Pro

460

cca
Pro

Lttt
Phe
540

aac

Asn

ata
Ile

ctt
Leu

1166

1214

1262

1358

1454

1558

15388

1646

1694

1742

1790

1838



tat
Tyx

gat
Asp
590

gga aa

Gly
605

cca
ro

aca a

Thr

Tttt
Phe

aac
Asn

ggc
Gly
685

tce
Ser

gtt
Val

cca ¢

caa
Gin
765

tce
Ser

Asn

ctyg
Leu

caa
Gln
670

aca
Thr

aga
Arg

cct
EBro
750

ggc
Gly

gasa
Glu

cat
His

ata
Ile
655

atg
Met

<
mo¢
=

gag
Giu

tce
Ser

cag
Gln
735

aat
Asn

gtg
Val

aac
Asn

caa
Gln
815

gaa
Glu

gat
Asp

cgc
Arg

caa
Gin
640

gtt
Val

caa
Gln

aat
Asn

aat
Asn

tta
Leu
720

cag &

Gln

cat
His

tta
Leu

gag
Glu

caa
Glin
800

cti
Leu

ctt
Leu

aag
Lys
625

cat
His

gat
Asp

cca
Pro

tat
Tyr

9gg
Gly
705

gga

gttt

Val

acy
Thr

aat
Asn
610

agt

Ser

gge
Gly

gga
Gly

gat
Asp

atg
Met
690

aaa

Lys

tgt
Cys

atc

tgt
Cys
770

ctyg
Leu

gee

Ala L

ggt
Gly

gac
Asp
595

agt
Ser

tac

Tyr

att

atg
Met

aca
Thr
675

aat
Asn

gaa
Glu
755

tgt
Cys

gct
Ala

ctyg
Leu

cag
Gln

tgg
Trp

tgg
Trp

gtt
Val

cta
Leu
660

aca
Thr

cca
Pro

aag
Lvs

ttg
Leau

cag
Gln
746G

ttt
Phe

tta
Leu

cat
His

gga
Gly

aat
Asn
820

tac
Tyr

ctt
Leu

aaa
Lys

agt
Ser

gaa
Glu

tca
Ser

tac
Tyr
725

Asn
630

agr
Ser

gtt
Val

gca

Ala I

aag a

Lys
710

tat
Tyr

gat

Asp I

agd
Arg

cCch
Pro

tac
Tyr

gat
Asp

akyg
Met

aaa
Lys

gac
Asp
775

gtt

Val

gaa
Gilu

aac
Asn
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atg

Met Val

600

aaa
Lys

tta
Leu

ctt
Leu

gat
Asp

aag

1l 1ys

680

aaa
Lys

aga
Ser

tte
Leu

cca

gaa
Glu

tee @

Ser

gta

aaa
Lys

gag
Glu

aaa
Lys

gat
Asp

gat
Asp

cce
Pro

cat
Hisg
745

gag

Glu

aaa
Lys

ato
Ile

aty
Met

atg
Met

tce
Ser

gca
Ala

cca
Pro
650

t ggg
e Gly

tct
Ser

atyg
Met

gcc
Ala

aaa
Lys

cag
Gln

caa
Gin

aaa
Lys
810

ttg
Leu

gag
Glu

att
Ile

Tt
Val
635

gct
Rla

att
Ile

cag
Gln

agt
Ser
715

aaa

Lys

ata
Tie

gat
Asp

Arg

act
Thr
785

gat
Asp
620

cac
Eis

aac
Asn

gca
Ala

te
Ser
700

gat
Asv

aca
Thr

att
Ile

ctt
Leu

ata
Ile
780

cat

His

gtt
vVal

1886

1934

2030

2078

2222

N
™2
~J
<

2318

2366

2414

24¢2

2510

2558



act
Thr

gct
2la

aaa
Lys
830

tce
Ser

tce
Ser

tca
Ser
845
tttgcagtta
gaatcccotgt
aaattcagta
atatattgta
tactcttgga
tgtggctaaa
<210>
<21i>

<212>
<213>

16

857
PRT
Homo
<400> 16

Met Gilu Ser

Met Asn

Thr Asp G
Gly
Leu
Ala

Asp Leu

Ala Leu Pro

Gln

Val

Arg

tta
Leu

tat
Tyr

act
Thx

aag
Lys

gaa
Glu

£ttt
Phe

tat
Tyr

cac
His
835

gaa

Glu

aaa
Lys

850

ttcegtaatgt
ggaaatctac
gattatcttt
gacttgttit
atagtgggtyg

atgacactaa

sapiens

U Asp

Arg

Ser

Leu

Val

Asn

Leu

Asn
85

Leu

Pro Asp

100

Phe Ala G

Phe Gln

Leu

Asp

Leu

Leu

70

Ly

Lys

lu Leu

Met

caaataccac
atttgaagac
saaagaaaac
ctctgtttta
gatagcaagt

daaaaagaaaa

Ser Gly

=
L
D

Lys

Asn

Met

Leu

iys

Tyx

Gly

Lys

120

Arg

agt

Ser

ggt
Gly

ggt
Gly

aaa
Lys

agg
Arg

gga
855
ctataaaata
aacatcactce
tgtaaazata
tgctetigtg
atattctaas

aaaaaa

Glu Leu

Lys Phe

Ser Ala

Glu Asn

75

Lys

[0
Jule}
’-<

Arg Tyr
90

Gln
105

Asn Glu

Ala Ile Gln

Ata Asn

Gly

agt
Ser

aaa
Lys

tga

tattggactyg
tgaagtgtta
gcaaccactt
taatctactt

azactttgta

Lys Asn

Ser Val Pro

Phe Ala

110

Ser

Glu Pro Asp

125

Lys Lys

Phe

trtatactctt
tcagcaaaaa
atggtactgt
gacatcattt

aataaagitt

Ser Ile

15

Leu

Asp

Asn

Giu

Asp

Ser

80

Glu

Ile

2606

2648

2708

2768

2828

2888

2948

2984



Val

145

Leu

Gln

Leu

Leu

Asn

Arg

Glu

305

Ser

Glu

Ser

Giu

130

Ser

Leu

Thr

210

Asn

Tyr

Ser

Val

Asp

290

Cys

Cys

Glu
37¢

Ile

Lys

Met

Leuy

185

Ala

Asn

Gly

Leu

Pro

275

Arg

Giu

Leu

Thr

355

Thr

Gln

Leu
180

Arg
260

Val

Leu
Val
340

Leu

Lys

Phe

Leu

165

Glu

Glu

Glu

Asn
245

Gln 1

Asn

Val

Leu

Arg

325

Ser

Glu

Ala
150

Leu

Giu

Ser

Aso

230

Met

Pro

Val

310

Asn

Asp

i35

Gln

Gln

Phe

215

Ser

Pro

Leu

[N e]
oo

Val

Leu

Giu

Lys

Glin

375

Phe

Lys

Leu

Lys
200

Arg G

Lys

Asn

280

Phe

Pro

Lys

Lys

Thr

360

Glu

Glu

Thr

265

Ser

Met

Gly

Ser

Pro

Leu S

Val

170

Asn

Asn

Ser

Asp

250

Lys

Pro

Lys

Ser

Val

330

Ser

Glu

Glu

Leu

Leu

Thr

235

Gln

Arg

Lys

318

Giln

Glu

Ser
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140

Arg

Asn

Ser

Gly

220

Thr

Asn

Leu

Pro
380

Gly &

Gly

20

Ala

205

His

Cys

Asp
285

Ser

%2}
©
[a

Ile 1

Leu
365

Glu

Ala

Gln

190

Ser

Leu

Ser A

Gly

Ser

Vai

Val

175

Lys

Thi

Gln

Ary

Tyr

255

Phe

s

Asn

Phe

335

Thr

Asn

Lys T

Lys

160

Pro

Lys

Val

Asn

Phe

240

Arg

Gly

Ser

Asp

320

Lys

Asp

Leu

Gln



Lys

385

Ala

Asn

Ser

Ser

Cys
465

Ser

Lys

Glu

545

Lys

fot
[
0]

Leu

Ala

Lys G

Ile
450

Phe

Ser

Gln

530

Lys

Asn

Leu

Thr

Asn
610

Glu

Cys

Arg

Thr

Leu

(S0~
LRl
w3

Ile

Lys

GY
ot
jol

Gln

Asp
595

Ser

Gln

420

Ser

Thr

Pro

Gly

Thr

in

580

1 Ser

Asn

405

Pro

Thyr

Pro

Thr

Cys

Leu
565

His

Leu

Lys

390

His

His

Pro

Pro

Vald

476

Gly

Gly

Tyr

550

Asp

Ser

Iie

Lys

Arg

Ser
455

Val

Leu

Ser

Gly

535

Ala

Sexr

Asp

Gin I

Ser
440

Ser

Lys

Ser

- Phe

425

Thr

Asn

Asn

Ala

in Asn

Val
520

Ser S

Lys

Tyr Met

oy
]
w W

505

Lys

Lys

Arg

Ile
585

Pro
410

Glu

Ser

Asp

Cys

4390

Leu

Gly

TYr

Asn

570

ile

Met

Ser

Cys
395

Glu

Gin

Phe

475

Phe

Gln

Arg

Val

Val
555

Glu

Tle

Page 52

Ile

Leu

Pro

Trp

Asp

460

Pro

Gln

Val

Phe
540

Asn

Ile

Asp
620

Asn

Ala

Val

Phe

445

Asp

Pro

Leu

Tyr

525

Leu

Ala

Tyr

Gly

605

Pro

Gin

Phe
430

Asp

Tyr

Val

Glu

Tyr

Asn

3
¥
g

Asn

Lys

415

Ser

Pro

Met

Cys

Gln

495

Ser

Ile

Leu

Glu

Leu
575

Tyr

ile

Glu

Val

Val

Ser

Gln

480

His

Leu

Asn

Ala

560

Asn

Giu

Asp



Lys

625

His

Asp

Pro

Tyr

Gly

705

Gly

Lys

Met

Tyr

Thr

Ser

Gly

Met
690

Lys

Cys

Cys

770

Leu

Ala

Gly

Giu

Phe
850

Tyr

Ile

Met

Thr

575

Pro

Ile

Asn

Glu

755

Cys

Ala

Lys

aeu

His

835

Giu

Trp

Val

Leu

660

Pro

Lys

Leu

Lys

His

645

Ser

Glu

Ser 1

Tyr
725

Gin T1

Phe

Leu

His

Gly

Asn

820

Tyr

Lys

Pro

Thx
805

Ser G

Asn
630

n
{
it

Leu

Ala I

Tyr

Ser

Tyx
790

Thr

Pro

Met

Asp

Ile

Met

Asn

Gly

855

Leu

Leu

Asp

Lys
680

e Lys

Sex

Leu

> Pro

760

I Gln

Glu

Ser

Gilu

840

Lys

Glu

Lys

Phe

665

Asp

Asp

Pro

Tyr

T45

Lys

Ile

Met

Ile

825

Ser

[
<
w

Ala

Proc

650

Ser

Met

Lys

~

Gly
730

Ala

Lys
810

Leu

His
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Ser

Ser

715

Lys

Iie

Thx

795

Tyr

Lys

Asn

His

Asn

Ala

3. Val

Ser 3

700

Asp

Thx

Ile

Leu

Ile

780

His

Val

Ala

Ser

Thr

Asn

Gly

685

Val

Pro

Asp

Leu

Ala

Ser
845

Iile

Arg

Phe

Lys
830

Ser

His

Met

Val

Glu

Ser

Gln

735

Asn

Val

Pro

1 Asn

Gln

815

Thr

Ser

Gln

640

Val

Asn

Leu
720

[}
—
o}

His

Gln

800

Leu

Leu

Lys



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

17
1735
DNA
Homo

<220>
<221>
<222>

CDS
(242

<400> 17
gttatcagag

ctttctgtygg
acacgegect
gcagcacaag

g atg agg c
Metr Arg L

5

cce
Pro

cgg
Arg

ggc
Gly

gcg
2la

cgd
Arg

gct

gac cct
Ala s

Asp Pz

50

cty

Leu
65

ctyg
Leu

g aga
a Ar

aat
Asn

aga
Arg

cag
Glin

aac
Asn Pr

aaa
Lys

gty
Val
i30

ggt tgt
Gly Cys

gaa
Glua

saplens

b (913)

gtgagcccot
gecegtggggt
ttcccaggge
gcgggactca
tc caa aga

eu Gin Arg
5

999
Gly

cagyg
Arg

ctg
Leu

cga
Arg

=
»
[ie]

gty
Val

gcc
Ala

cga
Ar

gat
Bspe
85

tgg tgt
Trp
160

agg agg c

ro Arg Arg C

ttt
Ile Phe

gca gcg &
a Ala i

coc
Pro

gag
&lua

ggc
Gly

agd
Arg

gca
Ala

cta
Leu
70

cca

Pro

cat
His

gcectettcage
cctcaaggag
tcaecgegeec
gaaccggcgt
ccc cga ca

Pro Arg Gl

tee
Ser

cece
Pro

ttc
Phe

cag
Gln
40

ccg
Pro
55

ctg
Leu

cCg Cgg

Arg

Y‘U
b
a

gag
Glu

gac
Asp

gtt
Val

tgt
Cys

aga
Arg

tte
Phe

ggagaagatc
acggececttg
gttectgeet
tcagggecge

g gce
n Ala

10

tac
Tyr
25

cca
Pro

cgg
Arg

aagy
Lys

ggc
Gly

999
Gly

atg
Met

g9y
Gly

acg
Thr

gtg
Val Trp 17

tce
Ser Gln

cga
Arg

gag
Glu
105

gaa
Glu

aca
Thr

cca
Pro

gag
Glu

Tte
Phe

atg
Met

gtt
val

cce
Pr

aag
Lys Pro

155

tac

Tyr Leu
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cca

cte ¢

cectacctgy
ggctcagggy
ggecgeegge

cagcggecge

gac
Asp Gl

30

Pro

gcg
Ala
60

aa
As

gac

acy
Thr

gac
Asp

ga

aac
Asn

act
Thr Ph

11

tac
Tyr

tgc
Cys
125

gcg
Ala

140

aay
Lys

gag
Glu

gag

Glu Ly

tgt

Cys Cy

Gly

ccg gog g9t ggg agy
Pro Ala Gly Gly Arg

cCg ggg aga

Y

C

n I

g

U

ttc

e
0

ot

cag
Gln

aag

s

tgt

3

cogeeggeca
ctgegtttec
cgctcoccaaca
gaggecctga
cgc geg
Arg Ala

15

ggc

Arg Gly

ccyg
Pro

gcc
Ala

tcg
Leu

act
> Thr
80

gac
Asp

tge t
Cys

£ttt
Phe
160

cgg
Arg

385

481

529

577

673

769



cge
Arg

gaa t
Glu

gct
Ala
195

ctc
Leu
210

atc
Ile

ctyg
Leu
gccacgggac
cctgttgeat
ggatgggaga
cattcagagg
aatcaaacct
ctctgaggge
gctgagatge
ggtgaagaca
gggctgececee
taccagattc
ccagctggea
cttaggccaa
atccatgggy
tcaaaagttc
<2310>
<2il>

<212>
<213>

18
223
PRT
Homao

<400> 18

Met Arg Leu
1

Pro Arg Gly

Ala Arg

aat
Asn
180

9gg
Gly

tta
Leu

age
Sexr

Met

cca
Pro

gag
Glu

cct
Pro
185

agc
Ser

170
atc

Ile

tgt
Cys

aac
Asn

tca
Ser

cty

Leu

gtg =
Val Pi

190

tgg
Trp

ctyg
Leu

cty
Leu
tgccacagac
tasactigtt
gtggggatca
aagtccagat
tgtaactcat
ttcagtattyg
ttecegacett
tcectggagt
cattccagtyg
caggaggeag
caggtgcaca
gtagagagcsa
agctgagaaa

acgaaaaaat

sapiens

Gln Arg

Gly Arg

20

Leu Arg

gce
Ala ¢

Gly ser

Arg Phe

200

¢ att
ile

[ N

e ()

£
5
tgagecttee
ttctgttgat
ggtgcagityg
ctecectgagta
ttattgetga
atggggaggyg
tcaggtgacy
gaaggactcecce
gtggaggcege
aagataacta
gattcataaa
tcagggtaaa
tcagactcaa

tgaattaaaa

Pro Arg Gln

Pro

Gln
40

gca
Ala

gac
Rla

ggc
Gly
ggagcatgga
tacctettgg
gctecttaace
gtgattttgy
tggccactct
aggcctaagt
caggaacact
tcagcatggy
tgtggatgge
attgtgttga
ttcccacacyg
tggegttecat
agttccacca

gataaaaatt

Pro Ala
10

Arg Pro

N kg
0=
H

Lys Gly Gly
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205

cre
Leu

220

agc
Ser

ctg
Leu
ctcgctceccag
tttgacttce
ctcaagggtt
tgacaagttt
tttcecttgac
accactcatyg
gggggagtct
gggcagiggy
Tgettitcoct
agaaacttag
tgtgtgttca
tbctetgtta
aaaacaaata

aa

Giy

Asp

Glu Gly Ala

45

aaa
Lys

gce
Leu Ala

tct
Ser

tga

accgttgtca
cagggtettyg
ctttaactca
ttctcetttga
tcceectetge
gagagtatgt
gaatgattgy
gcacacgtta
caacctttce
acttcaccca
acatctgaaa
agatgcagee

caaggggact

Gly Arg Arg Ala

Pro Arg

817
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Ala Asp Pro Pro Trp Ala Pro Leu Gly Thr Met Ala Leu Leu Ala Leu

50 55 60

Leu Leu Val Val Ala Leu Pro Arg Val Trp Thr Asp Ala Asn Leu Thr
€5 70 75 80

Ala Arg Gln Arg Asp Pro Glu Asp Ser Gln Arg Thr Asp Glu Gly Asp
85 S0 95

Asn Arg Val Trp Cys His Val Cys Glu Arg Glu Asn Thr Phe Glu Cys

Gln Asn Pro Arg Arxrg Cys Lys Trp Thr Glu Pro Tyr Cys Val Ile Ala
115 120 125

Ala Val Lys Ile Phe Pro Arg Phe Phe Met Val Ala Lys Gln Cys Ser
130 135 140

Gly Cys Ala Rla Met Giu Arg Pro Lys Pro Glu Glu Lys Arg Phe
150 155 160

.
A
[Ez I

Leu Leu Glu Giu Met Pro Phe Phe Tyr Leu Lys Cys Cys Lys Ile

170 175

=g
o 1
(S8 ]

Arg Tyr Cys Asn Leu Glu Gly Pro Pro Ile Asn Ser Ser Val Phe Lys
180 185 180

Glu Tyr Ala Gly Ser Met Gly Glu Ser Cys Gly Gly Leu Trp Leu Ala
195 200 205

Ile Leu Leu Leu Leu Ala Ser Ile Ala Ala Gly Leu Ser Leu Ser
210 215 220

<210> 1%

<2ii> @

<21i2> PRT

<213> artificial

<220>
<223> An artificially synthesized peptide ssquence

<400> 19

Ile Tyr Glu Val Met Val Leu Ala Met
5

—

<210> 20
<211> 9
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<212> PRT
<213> artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 20

Leu Phe Leu Leu Leu Val Leu Leu Leu
1 5

<210> 21

<211> 9

<212> PRT

<213> artificial

<220>

<223> BAn artificially synthesized peptide sequence
<400> 21

Val Phe Arg Giu Ala Glu Val Thr Leu

1 5
<210> 22

<211> 9

<212> PRT

<213> artificial

<220> .
<223> An artificially synthesized peptide segquence

<400> 22

Leu Tyr Val Glu Val Thr Asn Glu Ala

i 5
<210> 23

<211l> 9

<212> PRT

<2i3>» Artificial

<220>
«<223> An artificially synthesized peptide sequence

<400> 23

Lys Tyr Glu Ala His Val Prc Giu Asn
1 5

<210> 24
<211> 9
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence
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<400> 24

Lys Tyr Glu Leu Phe Gly His Ala Val

1 5
<21i0> 25

<21i> 9

<212>» PRT

<213> Artificial

<220>
<223> 2An artificially synthesized peptide sequence

<400> 25

Arg Ser Leu Lys Glu Arg Asn Pro Leu

1 5
<210> 26

<211> 9

<212> PRT

<213» Arvificial

<220>
<223> An artificially synthesized peptide sequence

<400> 26

Arg Gly Proc Leu Ala Ser Leu Leu Leu
1 5

<210> 27

211> 9

<212> PRT

<213> Artificial

<220>

<223> An artificially synthesized peptide sesquence
<400> 27

Lys Gly Gly Phe Ile Leu Pro Val Leu

1 5
<210> 28

<2il> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 28

Thr Tyr Asn Gly Val Val Ala Tyr Ser
1 S
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<210> 29

<211> ¢

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 29
Leu Phe Ser Thr Asp Asn Asp Asp Phe

i 5

<210> 30

<211i> 10

<23i2> PRT

<213> Artificial

<220>
<223> An artificilally synthesized peptide sequence

<400> 30

Asp Tyr Leu Asn Glu Trp Gly Ser Arg Phe

1 5 1¢
<2310> 321

<211> 10 |

<z2l2> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 31

Thr Tyr Asn Gly Val Val Ala Tyr Ser Ile
1 ) 10

<210> 32
<21i 10
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide segquence

<400> 32

Leu Phe Leu Leu Leu Val Leu Leu Leu Leu

1 5 10
<2i0> 33

<21i> 10

<212> PRT
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<2313>

<220>
<223>

<400>

Artificial

An artificially synthesized peptide seguence

33

Asp Phe Glu Ala Lys Asn Gln Eis Thr Leu

5
34
10
PRT
Artificial

i0

An artificially synthesized peptide sequence

34

Lys Tyr Glu Ala His Val Pro Glu Asn Ala

1

<210>
<21il>
<212>
<213>

<220>
<223>

<400>

5

35

10

PRT
Artificial

10

An artificially synthesized peptide seguence

35

Lys Tyr Giu Leu Phe Gly His Ala Val Ser

1

<210>
<21l>
<212>
<213>

<220>
<223>

<400>

5

36

10

PRYT
Artificial

10

An artificially synthesized peptide seguence

36

rg Asn Asn Ile Tyr Glu Val Met Val Leu

1

-

<210>
<2il1>
<212>
<213>

<220>
<223>

5

37
10
PRT

Artificial

An artificially synthesized

10

peptide sequence
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<400> 37

Arg Gly Pro Leu Ala Ser Leu Leu Leu Leu

1 5 10
<210> 38
<2i1l> 190
<212> PRT

<213> Artificia

<220>
<223> An artificially synthesized peptide sequence

<400> 38

Arg Ile Leu Arg Asp Pro Ala Gly Trp Leu
1 5 10

<210> 39
<211> 10
<21l2> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 39

Cys Asn Gln Ser Prc Val Arg Gln Val Leu
1 5 10
<210> 40

<21i> 9

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 40

Val Tyr Ile Glu Ile Lys Phe Thr Leu

1 5
<210> 41

<21l> 9

<23i2> PRT

<213> Artificial
<220>

<223> BAn artificially synthesized peptide sequence

Arg Tyr Ser Val Ala Leu Ala Trp ieu
i 5
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<210> 42

<2il> 9

<212> PRT

<2i3> Artificial

<220>
<223> An artificially synthesized pepntide sequence

<400> 42

Val Tyr Pro Ala Asn Glu Val Thr Leu

1 5
<210> 43

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 43

His Tyr Thr Pro Gln Gln Asn Gly Leu

1 5
<210> 44

<21i1> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<&00> 44

Phe Tyr Phe Ala Leu Phe Ser Cys Leu

1 5
<210> 45

<21il> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 45

Gly Tyr Gly Asp Phe Ser Glu Pro Leu

1 5
<210> 46

<21i> 9

<212> PRT

<213> Artificial

Page 62



<220>
<223> An artificially synthesized peptide sequence

<400> 486
ys Phe Gly Gln Ile val Asn Met Leu

L
1 5

<210> 47

<211> S

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 47

Ala Tyr Thr Thr Arg Gly Gly Lys Ile

1 5
<210> 48

<211> 8

<212> PRT

<213> Artificial

<220> ‘
<223> An artificially synthesized peptide sequence

<400> 48

ye¢ Tyr Asn Pro Asn Pro Asp Gln Ser
5

e

<210> 49

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 49

Arg Asn Ile Leu Val Asn Ser Asn Leu

1 5
<210> 50

<211> 9

<212> PRT

<213> Artificgial

<220>
<233> An artificially synthesized peptide sequence

<400> 50
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Lys Tyr Leu Ser Asp Met Ser Tyr Val

1 5
<21G> 51
<211l> 8

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized pewtide sequence

<400> 51

Lys Leu Yle Arg Asn Pro Asn Ser Leu
1 5

<210> 52
<21ii> 9
<212> PRT

<213>» Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 52

Arg Tyr Lys Asp Asn Phe Thr Ala Ala

1 5
<210> 53

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificilally synthesized peptide sequence

<40¢0> 53

Lys Ala Ile Glu Giu Gly Tyr Arg Leu

1 5
<210> 54

<2il>» S

<212> PRT

<213>» Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 54

Lys Tyr Ser Lys Ala Lys Gln Glu Ala
1 z
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<210> 55

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 55

Ala Phe Gin Asp Val Gly Ala Cys Ile

1 5
<210> 56

<Z21il> ©

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 56

Trp Leu Val Pro Ile Gly Asn Cys Leu

1 5
<210> 57

<21il>» 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 57

Arg Pro Pro Ser Ala Pro Leu Asn Leu

1 5
<210> 58

<2t1> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 58

Lys Cys Pro Leu Thx Val Arg Asn Leu

1 5
<210> 59
<211> 9

<212> PRT
<213> Artificial
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<220>

<223» An artificially synthesized peptide sequence

<400 59

Ser Tyr Asn Val Val Cys Lys Lys Cys

A 5
<210 60
<211 10

<212> PRT

<213> Artificial

<220>

<223> An artificially synthesized peptide sequence
<400> 60

Val Tyr Pro Ala Asn Glu Val Thr Leu Leu

1 5 10

<21GC> 61

<211»> 10

<21Z> PRT
<213> Artificlal

<220>
<223> An artificially synthesized peptide sequence
<400> 61

Met Tyr Cys Gly Ale Asp Gly Glu Trp Leu

1 5 10
<210> 62
<2li> 106

<212> PRT
<213> Artificial

<Z220> _
<223> BAn artificialily synthesized peptide seguence
<440> 62

Gly Tyr Thr Asp Lys Glrn Arg Arg Asp Phe
1 5

10
<210> 63
<211> 10
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence
<400> &3
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Phe Tyr Phe Ala Leu Phe Ser Cys Leu Phe

4

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

<220>
<223>

<400>

5 10

64

10

PRT
Artificial

An artificially synthesized peptide sequence

64

Lys Phe Thr Leu Arg Asp Cys Asn Ser Leu

1

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

<220>
<223>

<400>

5 1o
65
10
PRT
Artificial

An artificially synthesized pepiide seguence

65

Ser Tyr Gly Glu Arg Pro Tyr Trp Asp Met

1

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

<220>
<223>

<400>

5 10

66

10

PRT
Artificial

An artificially synthesized peptide sequence

66

Ile Phe Tyr Phe Ala Leu Phe Ser Cys Leu

1

<210>
<2il>
<212>
<Z213>

<220>
<223>

<400>

[l )]
o
o]

<210>

Tyr Gly Ile Val Met

5 i0
67
10
PRT
Artificial
SYGIVMWEVM
67

3
vy

p Glu Val Met

o
n

68
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<211>
<212>
<213>

<220>
<223>

<400>

Glu Phe Gly 8lu Val Cys Ser Gly Arg Leu
.

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

<220>
<223>

<400>

10
PRT
Artificial

An artificially synthesized peptide sequence

68

5

69

10

PRT
Artificial

10

An artificially synthesized peptide sequence

Lys Tyr Asn Pro Asn Pro Asp Gin Ser Val

1

<210>
<21l

<212>
<213>

<220>
<223>

<400>

69

5
78
10
PRT
Artificial

10

synthesized peptide seguence

Asn Phe Thr Ala Ala Gly Tyr Thr Thr Leu

1

<210>
<21i>
<212>
<213>

<220>
<223>

<400>

5

7L

10

PRT
Artificial

' 10

An artificially synthesized peptide sequence

71

Gln Phe Asp His Pro Asn Iie Ile His Leu

1

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

<220>

5
72
10
PRT
Artificial

10
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<223> An artificially synthesized peptide seguence
<400> 72

Ala Phe Leu Arg Lys Asn Asp Gly Arg Phe

1 5 10
<210> 73
<211> 10
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<4Q0> 73

Lys Gln Glu Ala Asp Glu Glu Lys His Leu

1 5 10
<210> 74
<211> 10
<212> PRT

<213> rtificial

<220>
<223> An artificially synthesized peptide sequence

<400> T4

1 5 10

<210> 75
<2il> 10
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 75

Arg Val Tyr Iie Glu Ile Lys Phe Thr Leu

1 5 10
<21i0> 76

<2L11l> 10

<212> PRT

<213> Artificial

<226>
<223> An artificially synthesized peptide sequence

<400> 76

Ser Tyr Val Phe His Val Arg Ala Arg Thr

Page 69



h
w
=
o

<210> 77
<211l> 10
<212> PRT

<213> rtificial

<220>
<223> An arctificially synthesized peptide sequence

<400> 77

Giu Trp Leu Val Pro Ile Gly Asn Cys Leu
1 5 10

<210> 78
<211l>» 10
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 78

Arg Val Tyr Pro Ala Asn Giu Val Thr Leu

1 5 10
<210> 7%

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 78

Glu Tyr Met Glu Asn Gly Ser Leu Asp Ala

1 5 10
<219> 80

<211> 9

<2i2> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 80
Thr Tyr Pro Pro Phe Val Asn Phe Phe

1 5

<210> 81
<211> S
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<212> PRT
<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 81

Leu Tyr Cys Thr Ser Met Met Asn Leu

A 2

<210> 82
<211l> 9
<21i2> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seque

<400> 82

Leu Tyr Val Val Lys Gln Glu Trp Phe

1 5
<210> 83

<211> %

<212>» PRT

<213> Artificial

<220>
<223> An artificislly synthesized peptide sequence

<400> &3

Asn Tyx Val Asn Ile Leu Ala Thr Ile

1 5
<210> 84

<211l> ¢

<212> PRT

<213>» Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 84

Ile Tyxr Thr Ala Asp Pro Glu Ser Phe

1 5
<210> 85
<2Li» 9

<2i2> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence
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<400> 85

Leu Tyr Lys Ala Asp Cys Arg Val Ile
i1 5

<210> 86

<2il> 9

<2312> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide segquence

<400> 86

Ser Phe Gln Met Thr Ser Asp Glu Leu

i 5
<210> 87

<21i> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 87

Ile Phe Leu Lys Tyr Ser Lys Asp Leu

1 5
<210> 88

<2i1> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 88

Phe Phe Glu Arg Arg Ser His Thr Leu

1 5
<210> 895

<21i>» 9

<212> PRT

<213> Artificial

<220>
<223> An artificially svnthesized peptide sequence

<400> 89

Asp Phe Asn Ser Lys Val Thr His Leu

[
s

[
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<210> 90

<211> ¢

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<4&Q0> 90

Lys Gin Glu Glu Leu Ile Lys Ala Leu

1 5
<210> 91
<21il> 9

<212> PRI
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 91

Arg Gly Glu Gln Val Thr Leu Phe Leu

1 5
«<210> 92

<211l> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 92

Arg Leu Pro Ser Val Ala Leu Leu Leu

3 5
<210> 93

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially syvnthesized peptide sequence

<400> 93

Lys Pro Glu Cys Gly Arg Gln Ser Leu
1 5

<210> 94
<21i> 9
<2i2> PRT
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<213> rtificial

<220>
<223> An artificially synthesized peptide seguence

<400> 94

Ile Phe Gly Ser Ile Pro Asp Ile Phe

1 5
<210> 95

<2il> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 95

Arg Val Ile Gly Pro Pro Val Val Leu

1 5
<210> 96
<21l> 9

<212> PRT

<213> Artificial

<223> An artificially synthesized peptide seguence
<400> 96

Lys Tyr Ser Lys Asp Leu Val Lys Thr

1 5
<Z210> 97

<21i> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 97

Asp Phe Tyr Ala Ala Val Asp Asp Phe

1 5
<210> 98
<21il1»> 10

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence
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<400> 98

Leu Tyr Glu Lys Ala Asn Thr Pro Glu Leu

i 5 10
<210> 99

<2il> 10

<212» PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 99

Asn Tyr Val Asn Ile Leu Ala Thx Ile Ile

1 5 10
<210> 100

<2il> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 100

Ser Tyr Val Glu Giu Glu Met Pro Gln Ile

1 5 10
<210> 101
<211> 10

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 101

Asp Phe Gln Asp Ser Val Phe Asn Asp leu

1 5 10
<210> 102
<2il> 10

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 102

Ser Phe Phe Giu Arg Arg Ser His Thr Leu
1 5 10
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<210> 103
<211> 1¢
<212> PRT
<213> Artificial

<223>» An artificlaliy synthesized peptide sequence

<400> 103

Ser Phe Ser Lys Thr Pro Lys Arg Ala Leu
1 5 10
<210> 104

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 104

Lys Tyr Leu Pro Leu Gly Asp Glu Arg Cys

1 5 10
<210> 105
<211> 10
<212>» PRT

<213>» Artificial

<220
<223> An artificially synthesized peptide sequence

<400> 105
Glu Phe Glu Gly Leu Asp Ser Pro Glu Phe
1 5 10
<210> 106
<211> 10
<212> PRT

<21i3> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 106

Lys Val Pro Pro Phe Gln Asp Cys Ile Leu

1 5 10
<210> 107
<211> 10
<212> PRT

<213> Artificisl

Page 76



<220>
<223>» An artificially synthesized peptide sequence

<400> 107

rg Pro Pro Thr Glu Gin Ala Asn Val Leu
5 10

=

<210> 108
<211> 10
<212> PRT

<213>» Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 108

Lys Tyr Ser Lys Asp Leu Val Lys Thr Tyr
1 5 10

<210> 109
<211> 10
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 109
Val Val Glu Glu Asn Ile Val Lys Asp Leu
i 5 i0

<210> 110

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 110

Ile Phe Val Arg Val Met Glu Ser Leu

1 5
<210> 111

<2ii> 9

<212> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 111
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Arg Val Met Glu Ser Leu Giu Gly Leu

1 5
<210> 112

<21i> 190

<212> PRT

<21i3> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 112

Leu Tyr Leu Leu Gly Val Val Leu Thr Leu

1 5 10
<210> 113

<21i> 190

<212> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 113

Arg Val Met CGlu Ser Leu Giu Gly Leu Leu

1 5 16
<210> 114

<2il> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<40C> 114

Tyr Leu Leu Gly Val Val Leu Thr Leu

1 5
<210> 118

<«21i> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 115

Val Leu Thr Leu Leu Ser ITle Phe Val
1 5

Page 78



<210> 116

<211l> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptride seguence

<400> 116

Thr Leu Leu Ser Ile Phe Val Arg Val

1 5
<2i0> 117

<2i1> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 117

Val Leu Asn Leu Tyr Leu Leu Gly Val
i 5

<210> 118
<2il> 9
<212> PRI

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 118

Leu Leu Gly Val Val Leu Thr Leu Leu
1 5

<2i0> 1
<211> &
<212> PRT
<213> Arti

<220>
<223> BAn artificially synthesized peptide sequence

<400> 119
Arg Val Met Glu Ser Leu Glu Gly Leu

1 9

<210> 120

<2il> 9

<212> PRT

<213> Artificial
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<220>
<223> An artificially synthesized peptide sequence

<400> 120

Asn Leu Tyr Leu Leu Gly Val Val Leu

1 5
<210> 121

<211> 19

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 121

Tyr Leu Leu Gly Val Val Leu Thr Leu Leu
1 5 10

<210> 122

<211l> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide segquence

<400> 122

Val Val Leu Thr Leu Leu Ser Ile Phe Val

1 10

%]

210> 123

<211l> 10

<212> PRT

<Z13> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 123
Gly Leu Leu Glu Ser Pro Ser Pro Gly Thr

1 5 10

<210> 124

<21i> 10

<212> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide seguence

<400> 124

Page 80



Asn Leu Tyr Leu Leu Gly Val Val Leu Thr

i ] 10
<210> 125
<211> 10
<212> PRI

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 125

Val Leu Asn Leu Tyr Leu Leu Gly Val Val

1 5 10
<210> 126
<21i> 10

<212> PRI
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 126
Thr Leu Leu Ser Ile Phe Val Arg Val Met

1 5 10

<210> 127

<2ii> 10

<2i2> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 127

Ser Ile Phe Val Arg Val Met Glu Ser Leu

1 5 10
<210> 128

<21i> 1

<2i2> PRT

<2313>» Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 128

Leu Thr Leu Leu Ser Ile Phe Val ARrg Val
1 5 10

<210> 128
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<21i> 9
<2i2> P
<213> Arxtificial

<220>
<223> An artificially synthesized peptide sequence

<400> 129

Leu Tyr Phe Asp Asp Glu Tyr Asn Ile

1 5
<210> 130
<211l> 9

<212> PRT
<213> Artificial

<220>
<223> An artifically synthesized peptide seguence

<400> 130

Leu Phe Glu Arg Gly Giu Arg Arg Leu

1 o
<210> 131

<21i> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 131

Arg Ala Leu Gly Ala Ala Cys Leu Leu

1 5
<210> 132

<211> 9

<Z212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 132

Giuz Tyr Asn Ile Val Lys Arg Asp Val

1 5
<210> 133
<211> 10

<212> PRT
<213> Artificial

<220>
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<223> An artificially synthesized peptide sequence
<400> 133

Leu Tyr Leu Lys Leu Leu Pro Tyr Val Leu

1 5 10
<210> 134
<z21ll> 10
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 134

Leu Phe Val Val Gln Ala Ser Leu Trp Leu

1 5 10
<210> 135
<211> 10
£212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 135

Arg GIn Gin Phe Phe Ile Asp Phe Arg Leu
1 5 1G

<210> 136
<21i> 10
<212> PRT

<213> Artificial

<220>
<223> DFLEAVKREI

<400> 136
Asp Phe Leu Glu Ala Val Lys Arg His Ile

1 5 10

<210> 137

<2il> 10

<212> PRT

<21i3> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 137

Arg Ala Leu Gly Ala Ala Cys Leu Leu Leu
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<210> 138
<21i> 10
<212> PRT

<213»> Artificial

<220>
<223> An artificially synthesized peptide segquence

<400> 138

Arg Pro Phe Val Val Val Gln Ala Arg Leu

L 3 10
<210> 139

<211> 10

<212> PRT

<213> Artificial

<220>
<223> BAp artificially synthesized peptide sequence

<400> 9

[
()

hia Tyr Leu Ala Gly Val Pro Gly Ser ala

1 5 i0
<210> 140

<211l> &

<212> PRT

<213> BArtificial

<220>
<223> An artificially synthesized peptide seguence

>

00> 140

<
<

Ser Leu Irp Leu Tyr Leu Lys Leu Leu

1 5
<210> 141

<21il> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 141

Leu Leu Leu Leu Ala Ala Gly Trp Leu

1 5
<210> 142
<211> &
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<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 142

Asn Leu Phe Val Val Gin Ala Ser Leu

1 5
<210> 143

<2il> 9

<212> PRT

<2:3> Artificial

<220>
<2Z3> An artificially synthesized peptide sequence

<400> 143

Asn Met Val Glu Lys Arg Val Asp Leu

1 5
<210> 144

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seqguence

<400> 144

Phe Val Val Gin Ala Ser Leu Trp Leu

1 5
<210> 145

<21i> 9

<212> PRT

<213> Artificial

<220>
<223>» An artificially synchesized peptide sequence

<400> 145

Gln Gln Phe Phe Ile Asp Phe Arg Leu
1 5

<210> 146

<211l> 9

<212> PRI

<213> rtificial

<220>
<223> An artificially synthesized oveptide sequence
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<400> 146

Arg Leu Gly Asp Ser Arg His Arg Ile

1 5
<210> 147

<21i> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 147

Val Gin Ala Ser Leu Trp Leu Tyr Leu

1 5
<210> 148

<211> &

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized veptide sequence

<400> 148

Glu Leu Ala Val Val Prc Val Phe Val

1 5
<210> 149
<23il> 9

<212> PRT
<21i3> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 14¢

Arg Leu Ile Gly Txp Asn Asp Trp Ile

1 5
<210> 150

<21li> S

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<4Q0> 150

Arg Val Ser Glu Ile Ile Ser Phe Ala
1 5
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<210> 151

<211> 8

<212> PRT

<213> BArtificial

<220>
<223> An artificially synthesized peptide sequence

<400> 151

Gly Leu Ala Sexr Ser Arg Val Rrg Leu

1 5
<210> 152

<2ii> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 152

-

\la Leu Giy Ala Ala Cys Leu Leu Leu

1 5
<210> 153

<21i> 9

<212> PRT

<213> Artificial

<220>
<223> Bn artificially synthesized peptide seguence

<400> 153

Val Gln Cys Asp Ser Cys Gln Glu Leu
1 5

<210> 154

<21l> 10

<212> PRT

<213> Artificial

<220>
<223> Ap artificially synthesized peptide sequence

<400> 154
Trp Leu Tyr Leu Lys Leu Leu Pro Tyr Val

i 5 : 10

<210> 185
<211> 10
<212> PrT
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<213> Artificial

<220>
<223> BAn artificially synthesized peptide seguence

<400> 155
Asn Leu Cys Cys Arg Gln Gln Phe Phe Ile
1 5 ig

<210> 156
<21l> 10
<21i2> PRT

<2i3> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 156

Ala Leu Phe Giu Arg Gly Glu Arg Arg Leu
1 5 16

<210> 157
<211> 10
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 157

Met Leu Tyr Phe Asp Asn Glu Tyr Asn Ile

1 5 10
<210> 158
<211> 10

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<4006> 158

Cys Leu Leu Leu Leu Ala Ala Gly Trp Leu
1 5 10
<2i0> 159

<211> 10

<212> PRT
<2i3> Artificial

<220>
<223>» An artificially synthesized peptide seguence
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<400> 15¢

Ala Leu Gly Ala Ala Cys Leu Leu Leu Leu

1 5 18
<210> 160

«211> 10

<212> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 160

Val Val Gln Ala Ser Leu Trp Leu Tyr Leu

1 5 10
<210> 161

<211> 10

<212>» PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 161

Arg Leu lle Gly Trp Asn Asp Trp Ile Ile
= -~

1 5 ] 10
<210> 162

<211> 10

<212> PRT

<213> Artificial

<220>
<223>» An artificially synthesized peptide seguence

<400> 162

5

Gln Glu Leu Ala Val Val Pro Val Phe Val
i 5 10

o

<210> 163
<211l> 10
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<4Q00> 163

Phe Ile Ser Asn Glu Gly Asn Gln Asn Leu
i 5 10
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<210> 164 -

<21l>» 10

<Z12> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequerice

<400> 164

Arg Gln Gln Phe Phe Ile Asp Phe Arg Leu

1 5 10
<2i0> 165

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 165

Gly Leu Asn Pro Gly Thr Val Asn Sexr Cys

1 5 10
<210> 166

<2il> 190

<212> PRT

ol
o

<213> Artifici

<220>
<223> An artificially synthesized peptide sequence

<400> 166

Arg Leu Gln Met Arg Gly Arg Pro Asn Ile
1 5 10
<210> 167

<211> 10

<212Z> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide segquence

<400> 167

Arg Val Asp Gly Asp Phe Leu Glu Ala Vai

1 5 10
<210> 168

<211> 9

<212»> PRT

<213> Artificial
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<220>
<223>

An artificially synthesized peptide sequence

Ile Tyr Asn Glu Leu Leu Tyr Asp Leu

3

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

<220>
<223>

<4060>

5

169

g

PRT
Artificial

MYEEKLNTL

169

Met Tyr Glu Glu Lys Leu Asn Ile Leu

i
s

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

<220>
<223>

<400>»

5
170
9
PRT
Artificial

An artificially synthesized peptide sequence

176

Val Tyr Leu Arg Val Arg Pro Leu Leu

1

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

<220>
<223>

<400>

5

o)

171

9

PRT
Artificial

An artificially synthesized peotide sequence

171

Lys Phe Ser Ala Ile Ala Ser Gln Leu

1

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

<220>
<223>

<400>

5
172
PRT

Artificial

An artificially synthesized peptide seguence

172
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Ser Phe Phe Glu Ile Tyr Asn Glu Leu
1 5

<210> 173
<211> 9
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

Ile Phe Asn Ser Leu Gln Gly Gln Leu

1 5
<210> 174

<211> 9

<212> PRT

<213> Arcificial

<220>
<223> An artificially synthesized peptide sequence

<400> 174

Phe Phe Glu Ile T
1 5
<210> 175

<21i>» 9

<2i2> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 175

Met Phe Glu Ser Thr Ala Ala Asp Leu
k1 [

i 5
<210> 176

<211>»> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 176

Ser Phe Asp Ser Gly Ile Ala Gly Leu
1 5
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<210> 177

<2ii> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 177

Arg Phe Ser Ile Trp Ile Ser Phe Phe

1 5
<210> 178
<21l> 9

<Z12> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<40G> 178

Ile Phe Ser Ile Arg Ile Leu His Leu

1 5
<2i0> 179

<21il> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seqguence

<4Q0> 179

Lys Ile Glu Giu Leu Glu Ala Leu Leu

1 e}
<210> 180
<211i> 9

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 180

Lys Leu Asn Ile Leu Lys Giu Ser Leu

1 5
<210> 181

<21i> 9

<21i2> PRT

<213> Artificial
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<220>
<223>

An artificlally synthesized peptide sequence

Lys Leu Gln Gln Cys Lys Ala Glu Leu

1

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

<220>
<223>

<400>

1

a

<210>
<211>

5

182

9

PRT
Artificial

An artificially synthesized oeptide sequence

182
Phe Thr Ile Asp Val Asp Lys Lys Leu
5
183
9
PRT

<212>
<213>

<220>
<223>

<400>

1

<210>
<211>
<Z21l2>

Artificial

An artificially synthesized peptide sequence

183
Gln Leu Gln Glu Val Lys Ala Lys Leu
5
184
10
PRT
Artificlal

<233>

<220>
<223>

<400>

Ile Tyr Asn Glut Leu Leu Tyr Asp Leu L

1

<210>
<21i>
<212>
<213>

<223>
<223>

<400>

An artificially synthesized peptide seguence
184

eu
o

ot

2

185

10

PRT
Artificial

An artificially svnthesized peptide sequence

185
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Arg Ser Leu Ala Leu Ile Phe Asn Ser Leu

1
i

<210>
<211>
212>
<2i3>

<220>
<223>

<400>

5 10

186

10 .
PRT

Artificial

An artificially synthesized peptide seguence

186

Ser Phe Phe Glu Ile Tyr Asn Glu Leu Leu

1

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

<220>
<223>

<400>

5 10
187
i0
PRY
Artificial

An artificially synthesized peptide seguence

187

Arg Leu Leu Arg Thr Glu Leu Gln Lys Leu

1

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

<220>
<223>

<400>

P

<210>
<21l>
<212>
<213>

<220>
<223>

<400>

5 10

188

10

PRT
Artificial

An artificially synthesized peptide sequence

188

ys Asn Ile Arg Leu Leu Arg Thr Glu Leu

5 10
189
10
PRT
Artificial

An artificially synthesized peptide sequence

189

Arg Gln Slu Glu Met Lys Lys Leu Ser Leu

1

<210>

S 10

190
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<211> 10
<2i2> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 190

Arg Val Arg Prc Leu Leu Pro Ser Glu Leu

1 5 10
<210> 191
<21i> 10
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 191

Arg Ile Leu Arg Ser Arg Arg Ser Pro Leu

1 5 16
<210> 192

<21i> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 192

Arg Ile Glu Asn Val Glu Thr Leu Val Leu
1 5 10

<210> 193

<211i> 10

<212> PRT

<213> Artificial
<220>

<223> An artificially synthesized peptide sequence

Lys BAsn Gin Ser Phe Ala Ser Thr His Leu

1 5 10
<210> 194

<211> 10

<212> PRT

<213> Artificial

<220>
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<223>» An artificially synthesized peptide sequence
<400> 194

Lys Val Tyr Leu Arg Val Arg Pro Leu Leu

1 5 i0
<210> 195
<21i> 10
<212> PRT

<213> Artificizsl

<220>
<223> An artificially synthesized peptide sequence

<400> 185

Asp Ser Met Glu Lys Val Lys Val Tyr Leu
1 5 10

<210> 196
<211> 9
<212> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide seguence

<400> 196

Lys Tyr Gln Ala Tyr Met Ser Asn Leu
1 5

<210> 197
<21i> 9
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence
<400> 197

Val Tyr Val Pro Leu Lys Glu Leu Leu
1 5

<210> 198
<21l> S
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 198

Glu Tyr His Lys Leu Ala Arg Lys Leu
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<210> 199
<211> S

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 189

Ser Tyr Glu Leu Pro Asp Thr Lys Phe

1 5
<210> 200
<211> 9

<212> PRT
<213> Artificial

<220> '
<223> An artificially synthesized peptide seguence

<400> 200

Lys Tyr Glu Lys Lys Ala Thr Leu Ile

1 5

<z21G6> 201
[=]

<211l> 9

<212» PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 201

Lys Tyr Ala Arg Gly Lys Glu Ala Ile

1 5
<210> 202

<21l>» 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 202

Bsp Phe Leu Lys Ile Phe Thr Phe Leu

1 5
<210> 203
<211i>» 9
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<212> PRT
<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 203

Gily Phe Leu Cys Pro Ser Tyr Glu Leu

1 5
<210> 204

<21l> 9

<2i2> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 204

Leu Phe Asn Val Asp Ala Phe Lys Leu

1 5
<210> 205

<211l> ¢

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 205

Ser Phe Asp Glu Met Asn Ala Glu Leu
1 5

<210> 206

<2il> 9

<212> PRT

<213> Artificial

<220>
<223> An artificialily synthesized peptide sequence

<400> 206

Ile Phe Thr Phe Leu Tyr Gly Phe Leu
i 5

<210> 207
<211> 9
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence
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<400> 207

Lys Phe Glu Glu Glu Val Pro Arg Ile

1 5
<2Z10> 208

<211> 9

<212> PRT

<21i3> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 208

Arg Ile Asn His Giu Arg Asn Glu Leu
1 5

<210> 209

<211> 9

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 208

Ser Phe Met Ser Gly Ala Asp $Ser Phe

i 5
<210> 210

<Zli> 8§

<212> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 210

v

Ile Phe Lys Asp Leu Gly Tyx Pro Phe

1 5
<210> 211

<21i> 9

<212> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 211

Giu Tyr Gln Leu Val Val Gin Thr Thr
1 5
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<21i0> 212

<21i> 9

<212> PRT

<213> Artificial

<223> An artificially synthesized peptide sequence

<400> 212

Lys Ala Leu Asn Lys Lys Met Gly Leu

1 5
<2i0> 213

<2il> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 213

Glu Val Pro Arg Ile Phe Lys Asp Leu

1 5
<210> 214

<211> 10

<212> PRT

<213>» Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 214

Lys Tyr Arg Ala Gln Val Tyr Val Pro Leu

1 S 10
<210> 215

<211> 10

<z212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 215

Glu Tyr Glu Glu Cys Met Ser Glu Asp Leu

1 5 10
<210> 216

<21ll> 10

<212> PRT
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<213>

<220>
<223>

<400>

Artificial

An artificially synthesized peptide sequence

216

Lys Tyr Ser Val Ala Asp Ile Glu Arg Ile

1 5 10

<210> 217

<21i> 10

<212> PRT

<213> rtificial

<220>

<223> An artificially synthesized peptide sequence
<400> 217

ksp Tyr Thr Ile Lys Cys Tyr Giu Ser Phe

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

<220>
<223>

<400>

5 10

218

10

PRT
Artificial

an artificially synthesized peptide seguence

218

Lys Phe Glu Glu Glu Val Pro Arg Ile Phe

i

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

<220>
<223>

<400>

5 10
218
10
PRT
Artificial

An artificially synthesized peptide seguence

219

Ala Phe Ile Gin Gln Cys Ile Arg Gln Leu

1
L

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

<220>
<223>

5 10

220

10

PRT
artificial

an artificially synthesized peptiide sequence
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<400>

220

Arg Ser Gin Asp Val Asn Lys Gln Gly Leu

1

<Z210>
<211>
<212>
<213>

<220>
223>

<400>

5 10

221

10

PRT
Artificial

An artificially synthesized peptide sequence

221

Arg Thr Leu Lys Glu Glu Val Gln Lys Leu

1

<Z210>
<21t>
<212>
<213>

<220>
<223>

<400>

5 10
222
10
PRT
Artificial

An artificially synthesized peptide seguence

222

Arg Gly Lys Glu Aila Ile Glu Thr Gin Leu

1

<210>
<21i>
<212>
<213>»

<220>
<223>

<400>

5 10

223

10

PRT
Artificial

An artificiaily synthesized veptide sequence

223

Arg Ala Leu Asn Glu Gln Ile Ala Arg Leu

1

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

<220>
<223>

<400>

5 10

224

10

PRT
Artificial

An artificially synthesized peptide sequence

224

Glu Tyr Gin Leu Val Val Gln Thr Thr Thr

1

5 10
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<210> 22%
<211> 10
<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 225

Glu Thr Glu Glu Glu Ile Asn Lys Ala Leu
i 5 10

<210> 226
<211> 1
<212> PRT

<213> Arxtificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 226

Leu Leu Glu Ser Thr Val Asn Gln Gly Leu

1 5 i0
<210> 227
<211> 9

<Z212> PRT
<213> Artificial

<220>
<223> An artificlally synthesized peptide seguence

<400> 227

Tyr Met Ser Cys Phe Arg Thr Pro Val

1 5
<210> 228

<21i> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 228
Lys Gln Ile Tyr Ala Tie Lys Tyr Val

1 5

<210> 229

<2li> 9

<212> PRT

<213> Artificial
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<220>
<223> An artificially synthesized peptide sequence

<400> 229

Asn Met Leu Giu Ala Val His Thr Ile

1 5
<210> 230

<211> &

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 230

Leu Leu Asn Ser Pro Asp Cys Asp Val

1 5
<210> 231

<2i1l> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 231

Ile Leu Ala Thr Pro Leu Gln Asn Leu

1 5
<210> 232

<21l> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 232

Tyr Val Leu Gly Gln lLeu Val Gly Leu
1 5

<210> 233
<21il> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 233
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ct

Ser Leu Gly Cys Ile Leu Tyr Tyr Me

1 5
<210> 234

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 234

Gln Met Gln Pro Asp Thr Thr Ser Val

1 5
<210> 235

<21i> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 235

Gly Thr Thr Glu Glu Met Lys Tyr Val

1 5
<210> 236
<21li> ¢

<212>» PRT
<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 236

Leu Ile Val Asp Gly Met Leu Lys Leu

1 5
<210> 237

<21i> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 237

Ser Leu Leu Ala Lys Leu Glu Glu Thr
1 B

g
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<210> 238

<21i> 9

<212» PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 238

Leu Phe Glu Arg Gly Giu Arg Arg Leu

1 5
<23i0> 239

<211i> 8

<212> PRT

<213> Artificial

<220>

<223> An artificilally synthesized peptide sequence
<400> 239

Leu Leu Ala His Pro Tyr Val Gin Tle

1 5

<210> 240

<21i> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 240

Lys Leu Ile Gly A&rg Tyr Ser Gin Ala

L 5
<21i0> 241

<211l> 8

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 241

Asn Leu Asn Leu Gln Lys Lys Gln Leu

1 5
<210> 242

<21li> ¢

<212> PRT

<213> Artificial
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<220>
<223> An artificilally synthesized peptide sequence

<400> 242

Met Gln Pro Asp Thr Thr Ser Val Val

1 5
<210> 243

<21l> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<4Q0> 243

Lys Leu Gln Gln His Ser Asp Lys Ile
1 5

<210> 244
]

<211i>

<212> PRT

<213> Artificial
<220>

<223> An artificially synthesized peptide seguence
<4G0> 244

Phe Ala Phe Val His Ile Ser Phe Ala

1 5
<210> 245
<2il> 9

<212> PRT
<213> Artificial

<2205
<223> An artificially synthesized peptide sequence

<400> 245

Cys Glu Leu Arg Asn Leu Lys Ser Val

1 5
<210> 24¢

<21i> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 246
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Ser Ile Leu Lys Ala Ala Lys Thr Leu

1 5
<210> 247
<21i>» 10

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 247

Leu Leu Leu Lys Leu Glu Lys Asn Ser Val

1 5 10
<210> 248

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 248

Asn Leu Leu Asn Ser Pro Asp Cys Asp Val
1 5 10

<210> 249
<21i> 10
<2i2> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 249

Phe Leu Ile Val Asp Gly Met Leu Lys Leu
1 5 10

<210> 250
<Z11> 10
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 250

Thr Thr Phe Glu Gln Pro Val Phe Ser Val
1 5 10

<210> 251
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<211> 10
<212> PRT
<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 251

Val Leu Asn Glu Lys Lys GLln Ile Tyr Ala

1 5 10
<210> 252

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 252

Gly Met Leu Lys Leu Ile Asp Phe Gly Ile

1 5 10
<210> 253
<21i»> 10

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 253

Leu Leu Ser Glu Glu Glu Lys Lys Asn Leu

1 5 10
<210> 254
<211> L0
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 254

Tyr Met Ser Cys Phe Arg Thr Pro Val Val

1 5 16
<210> 255
<23ii> 10

<212> PRT
<213> Artificial

<220>
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<223> An artificially synthesized peptide sequence
<400> 255

Met Met Ala Asn Asn Pro Glu Asp Trp Leu

1 5 10
<210> 256
<211> 10
<212> PRT

<21i3> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 256

Met Val Met Glu Cys Gly Asn Ile Asp Leu

1 5 10
<210> 257

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized veptide seguence

<400> 257

Tyr Met Pro Pro Giu Ala Ile Lys Asp Met

1 5 10
<210> 258
<21i> 10
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 258
Lys Leu Ile Gly Arg Tyr Ser Gln Ala Ile

1 5 10

<210> 259

211> 10

<212»> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<4340> 259

Asn Gin Met Gln Pro Asp Thr Thr Ser Val
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<210> 260
<211> 10
<2L2> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 260

Gln Ile Leu Ala Thr Pro Leu Gln Asn Leu

1 5 10
<210> 261

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400G> 261

Let Ile Val Asp Gly Met Leu Lys Leu Ile

i 5 190
<210> 262
<211> 10

<212> PRT
<213> Artificial

<220>»
«223>» An artificially synthesized peptide sequence

<400> 262

Asn Leu Asn Leu Gln Lys Lys Gin Leu Leu
L 5 10

<210> 263

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 263

Gln Met Gln Pro Asp Thr Thr Ser Val Val

1 5 10
<210> 264
<21i> 10
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<212» PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 264

Lys Gly Thr Thr Glu Glu Met Lys Tyr Val
1 5 10
<210> 265

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seqguenc

<400> 265

Leu Thr Ile Asp Ser Ile Met Asn Lys Val

1 5 i0
<210> 266

<211> 10

<212> FRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 266

Lys Leu Gin Gln His Ser Asp Lys Ile Ile

i 5 10
<210> 267

<211i> &

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 267

Lys Ile Phe Proc Arg Phe Phe Met Val

1 5
<210> 268

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

Page 113



<400> 268

Giy Leu Trp Leu Ala Ile Leu Leu Leu

1 5
<210> 269

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 269

Leu Leu Val Val Ala Leu Pro Arg Val

1 5
<210> 270

<211> 9

<212> PRT

<213>» Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 270

Ala Leu Leu Ala Leu Leu Leu Val Val

i 5
<210> 271

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 271

Trp Leu Ala Ile Leu Leau Leu Leu Ala

1 5
<210> 272

<211> ¢

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> %72

Leu Leu Ala Ser Ile Ala Ala Gly Leu
1 5

Page 114



<210» 273

<Z11> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 273

Leu Leu Leu Leu ARla Ser Ile Ala Ala

1 5
<210> 274

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 274

Phe Met Val Ala Lys Gln Cys Ser Ala

1 5
<2310> 275

<211> 9

<212> PRT

<213>» Artificial
<220>

«223> An artificially synthesized veptide sequence
<400> 275

Thr Met Ala Leu Leu Ala Leu Leu Leu

1 5
<210> 276

<211> 9

«212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 276

Met Ala Leu Leu Ala Leu Leu Leu Val

L 5
<210> 277

<211> 9

<2i2> PRT
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<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<£00> 277

Ala Ile Leu Leu Leu Leu Ala Ser Ile

1 5
<210> 278

<211> 9

<212> PRT

<2i3> Artificial

<220>
<223»> BAn artificially synthesized peptide sequence

<400> 278

Ala Leu Pro Arg Val Trp Thr Asp Ala
1 5

<210> 279

<211> 9

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 278

Ser Met Gly Glu Ser Cys Gly Gly Leu

1 5
<21i0> 280
<2il> 9

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 280

Leu Leu Ala Leu Leu Leu Val val Ala
1 5

<210> 281

<211> 9

<212> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence
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<400> 281

Val Val Ala Leu Pro Arg Val Trp Thr

1 5
<210> 282
<21i> 9

<212> PRT
<213> Artificial

<220>
<Z23> An artificially synthesized pevptide seguence

<400> 282

Arg Val Trp Thr Asp Ala Asn Leu Thr

1 5
<210> 283

<21il> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 283

Phe Leu Leu Glu Glu Pro Met Pro Phe

1 5
<210> 284

<21l> 9

<212>» PRT

<213>» Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 284

Leu Ala Leu Leu Leu Val Val Ala Leu

1 5
<210> 285

<21i» 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 285

Gly Thr Met Ala Leu Leu Ala Leu Leu

1 5

Page 117



<210> 286

<211> 10

<212> PRT

<213>» Artificial

<220>
<223> BAn artificially synthesized peptide seguence

<400> 286

Leu Leu Leu Val Val Ala Leu Pro Arg Val

1 ) 10
<210> 287
<211> 10
<212> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 287

Gly Leu Trp Leu Ala Ile Leu Leu Leu Leu
1 5 10
<2i0> 288

<21il> 16

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 288

Leu Leu Leu Ala Ser Ile Ala Ala Gly Leu

1 5 10
<210> 289
<211l> 10

<212> PRT
«213>» Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 289

Thr Met Ala Leu Leu Ala Leu Leu Leu Val

1 5 10
<210> 2990
<211> 10
<212> PRT

<213> Artificial
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<220>
<223> An artificially synthesized peptide sequence

<400> 290

Leu Leu Ala Leu Leu Leu Val Val Ala Leu

L 5 10
<210> 291

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 29

[

Phe Leu Leu Glu Glu Pro Met Pro Phe Phe

1 5 10
<210> 292
<211> 10
<212> PRT

<213> Artificial

<223> An artificially synthesized peptide sequence
<4C0> 292

ile Leu Leu Leu Leu Ala Ser Ile Ala Ala

1 5 10
<210> 293

<211l> 10

<212> PRT

<213> Artificieal

<220>
<223> An artificially synthesized peptide sequence

<400> 293

Lys lle Phe Pro Arg Phe Phe Met Val Ala

1 5 i0
<210> 294

<2il> 10

<212> PRT

<213> Artificisil

220>
<223> An artificially synthesized peptide sequence

<400> 294
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Ala Leu Leu Ala Leu Leu Leu Val Val Ala

i 5 10
<210> 295
<211> 10

<212> PRT
<213>» Arxtificial

<220>
<223> An artificially synthesized peptide sequence
<400> 295

Leu Val Val Ala Leu Pro Arg Val Trp Thr
1 © 5 10

<210> 296

<21L> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 296

Met Ala Leu Leu Ala Leu Leu Leu Val Val

1 5 10
<210> 297

<211i>» 10

<212> PRT

<213> Artificial

<220>
<223> An artificilally synthesized peptide seguence

<400> 297

Arg Leu Gin Arg Pro Arg Gln Ala Pro Ala

1 5 10
<210> 298

<21i> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 298

Cys Gln Asn Pro Arg Arg Cys Lys Tro Thr
1 5 i0
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<210> 299
<2il> 10
<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 299

rg Val Trp Thr Asp Ala Asn Leu Thr Ala

1 5 10
<210> 300

<21i> 10

<212> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide sesquence

<400> 300

Trp Ala Pro Leuw Gly Thr Met Ala Leu Leu

1 5 10
<210> 301

<21i> 10

<212> PRT

<213> BArtificial

<220>
<223> An artificialiy synthesized peptide sequence

<400> 301

Thr Giu Pro Tyr Cys Val Ile Ala Ala Val

i 5 10
<210> 302
<211> 10
<Z212> PRT

<213> Arxtificial

<220>
<223> An artificially synthesized peptide seqguence

<400> 302

Leu Glu Glu Pro Met Pro Phe Phe Tyr Leu

1 5 10
<210> 303
<211l> 10
<212> PRT

<213> Artificial
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<220>
<223> An artificially synthesized peptide seguence

<400> 303

Leu Glu Gly Pro Pro Ile Asn Ser Ser Val

1 5 10
<210> 304

<21i> 10

<212> PRT

<213> Arcificiel

<220>
<223> An artificially synthesized peptide sequence

<400> 304
Tyr Leu Lys Cys Cys Lys Ile Arg Tyr Cys

1 5 i0

<210> 305

<2il> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 305

Val Lys Ile Phe Pro Arg Phe Phe Met Val

1 5 10
<21¢> 306

<21l1i> 9

<212> PRT

<213» Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 306

Lys Ile Phe Pro Ser Lys Arg Ile Leu

i 5
<210> 307
<21i» 9

<212> PRT
<213> Artificisl

<223> An artificially synthesized peptide seguence

<400> 307
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Arg Gly Ser Val Leu Glu Gly Val Leu

1 5
<210> 308
<21i> 9

<212> PRT
<213> Artificial

<220>
<Z23> An artificially synthesized peptide seguence

<400> 308

Phe Leu Leu Leu Val Leu Leu Leu Leu
1 5

<210> 309

<211l> 8

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<4Q0> 309

Ile Gly Asn Phe Ile Ile Glu Asn Leu
1 5

<210> 310

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 310

Thr Ala Val Ala Val Val Glu Ile Leu

1 5
<21i0> 311

<21l> ¢

<212> PRT

<213>» Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 31l

Asn Gln Ser Pro Val Arg Gin Val Leu
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<21l1i> 9
<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 312

Lys Gln Asp Thr Tyr Asp Val His Leu
1 5

<210> 313

<21l> 9

<Z212> PRY
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 313

Asp Tyr Glu Gly Ser Gly Ser Asp Ala

1 5
<210> 314

<211>» 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 314
Gly Trp Leu Leu Leu Asn Lys Pro Leu

1 5

<210> 315

<21i> 9

<212> PRT

*<213>» Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 315

Ile Leu Pro Val Leu ¢ly Ala Val Leu

1 5
<210> 316
<21i> 9

<212> PRT
<213>» Arzificial

<220>
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<223> An artificially synthesized peptide seguence
<400> 316

Thr Ala Pro Pro Tyr Asp Thr Leu Leu
5

<210> 317

<2il> 9

<212>» PRT

<213> Artificial
<220>

<223> An artificially synthesized peptide seguence
<400> 317

Val Val Leu Ser Leu Lys Lys Phe L&u

1 5
<210> 318

<211» 9

<212> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide seguence

<400> 318

Ala Leu Leu Phe Leu Leu Leu Val Leu
1 -

el

<210>» 319
<211> §

<212>» PRT

<213» Artificial

<223» An artificially synthesized peptide sequence

<400> 319

Val Thr Asn Glu Ala Pro Phe Val Leu

1 5
<210 320

<211» 9

<212> PRT

<213» Artificial
<220

<223» An artificially synthesized peptide sequence

Ala Val Leu Ala Leu Leu Phe Leu Leu
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poa
[8;]

<210> 321
<211> 8
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 321

Asp Thr Tyr Asp Val His Leu Ser Leu

1 5
<210> 322

<21i> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 322

Gly Pro Leu Ala Ser Leu Leu Leu Leu
5

<210> 323

<2il> 9

<212> PRT

<213> Artificisl

<220>
<223> An artificially synthesized peptide sequence

<400> 323

Val Leu Asn Ile Thr Asp Lys Asp Leu

1 5
<210> 324

<21i> 9

<212> PRT

<213> BArtificial

<226>
<223> An artificially synthesized peptide seguence

<400> 324

Ala Val Glu Lys Glu Thr Gly Trp Leu

1 5
<210> 325
<211> 9
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<212>
<213>

<220>
<223>

<400>

Asn Asn Ile Tyr Glu Val Mef Val Leu

1

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

<220>
<223>

<400>

Leu Leu Leu Leu Gln Val Cys Trp Leu

1

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

<220>
<223>

<400>

Gly Cys Pro Gly

Glu Tyr Thr Leu Thr Ile Gln Ala Thr

1

<210>
<2i1>
<212>
<213>

<220>
<223>

PRT
Artificial

An artificially synthesized peptide sequence

325

5
326
9
PRT
Artificial

An artificially synthesized peptide sequence

326

5

327
9
PRT

Artificial

An artificially synthesized peptide sequence

327

5

328

]

PRT
Artificial

Gln Glu Pro Ala Leu

An artificially synthesized peptide seguence

328

5

329

9

PRT
Artificial

Bn artificially synthesized peptide seguence
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<400> 329

Giu Thr Val Gln Glu Arg Arg Ser Leu
1 5

<210> 330
<21i> 9
<212> PRT

<213> Artificial

<220>
<223>» An artificially synthesized peptide sequence

<400> 330

Ser Tyr Arg Ile Leu Arg Asp Pro Ala

1 5
<210> 331

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 331
Gly Gln Val Thr Ala Val Gly Thr Leu
1 5

<210> 332

<21i> 9

<212> PRT

<213> Artificial

<220>
<223> An artificilally synthesized peptide seguence

<400> 332

Gly Ala Val Leu Ala Leu Leu Phe ieu

1 5
<210> 233

<211> 9

<212> PRT

<213> Artificial

<220>
<Z223> An artificially synthesized peptide sequence

<400> 333

= 0

ly Ile Leu Thr Thr Arg Lys Gly Leu
5
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<210> 334

<21il> 9

<212> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide seguence

<400> 334

His Pro Glu Ser Asn Gln Gly Ile Leu

I 5
<210> 335
<2il> ¢

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<4030> 335
Val Leu Ala Leu Leu Phe Leu Leu Leu

1 S

<210> 336

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 336

Glu Gly Bsp Thr Val Val Leu Ser Leu
3 5

<210> 337
<211> 9
<212> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 337

Thr Ile Ser Val Ile Ser Ser Gly Leu
1 3

<210> 338
<21l> 9
<212> PRT
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<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 338

Val Leu Gly Ala Val Leu Ala Leu Leun

1 5
<210> 338
<211i> 9

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 339

Glu Trp Gly Ser Rrg Phe Lys Lys Leu
1 5

<21i0> 340

<211> 9

<212> PRT
<213> Artificial

<220>

<223> An artificially synthesized peptide sequence

b=

<400> 2340

Lys Val Val Giu Val Gln Glu Gly Ile

1 5
<210> 341

<21il> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 343

Thr Tyr Asp Val His Leu Ser Leu Ser

1 5
<210> 342

<2il> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence
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<400> 342

Phe Tyr Ser Ile Thr Gly Pro Gly Ala

(%]

i

<210> 343
<2ii>» 9
<212> PRI

<213> Artificial

<220>
<223» An artificially synthesized peptide sequence

<400> 343

Ile Tyr Thr Tyr Asn Gly Val Val Als

IS 5
<210> 344

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 344

Phe Ile Leu Pro Val Leu Gly Ala Val Leu

1 5 10
<210> 345

<2ii> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 345

Ala Val Leu Ala Leu Leu Phe Leu Leu Leu

1 5 10
<210> 346

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 346

Gly Thr Ile Ser Val Ile Ser Ser Gly Leu
1 5 10
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<210> 347
<211> 10
<212> PRT
<213> Artificial

<220>
<Z223> An artificially synthesized peptide seguence

<400> 3247

Asp Tyr Glu Gly Ser Gly Ser Asp Ala Ala

1 5 10
<210> 348
<211> 10

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 348

Thr Val Val Leu Ser Leu Lys Lys Phe Leu
1 5 10
<210> 349

<211l> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 349

Phe Ala Val Glu Lys Glu Thr Gly Trp Leu

1 5 10
<210> 350
<2il> 190
<212> PRT

<213> Artificial

<220>
<223>» An artificially synthesized peptide sequence

<400> 350

Ala Leu Leu Phe Leu Leu Leu Val Leu Leu

1 5 10
<210> 351

<211> 10

<212> PRT

<213> Artificial
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<220>
<223> An artificially synthesized veptide sequence

<400> 351

Ser Gln Glu Pro Lys Asp Pro His Asp Leu

1 5 10
<210> 352
<21ii> 10
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide segquence

<400> 352

Leu Ala ieu Leu Phe Leu Leu Leu Val Leu

1 5 10
<210> 353

<2%ii> 10

<212> PRT

<213> Artificial

<223> An artificially synthesized peptide sequence

Gly Ala Glu Gln Glu Pro Gly Gin Ala Leu
1 5 10

<210> 354
<211> 10
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 354

Gily Ala Vval Leu Als Leu Leu Phe Leu Leu

1 5 10
<210> 355
<21i> 10

<212>» PRT
<213> artificial

<220>
<223> An artificially synthesized peptide sequence

<40G0> 355
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Val Asn Glu Glu Gly Asp Thr Val Val Leu

1 5 10
<210> 356

<2il> 10

<212> PRT

<21i3> BArtificial

<220>
<223> An artificially synthesized peptide sequence

<400> 356
Asn Ala Val Gly His Giu Val Gln Arg Leu

1 5 10

<210> 387

<211> 10

<212> PRI

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 357

Thr Asn Glu Ala Pro Phe Val Leu Lys Leu

1 5 10
<210> 358

<211> 16

<212> PRT

<213> Artificial

<220>
<223> An artificially syntheslized peptide seguence

<400> 358

Glu Asn Gln Lys Ile Ser Tyr Arg Ile Leu

1 5 10
<210> 359

<211> 19

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 359

Ser Leu Leu Leu Leu Gln Val Cys Trp Leu
1 8 10
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<210> 360

<211> 10

<212> PRT

<213> Artificial

<220>
<223» An artificially synthesized peptide sequence

<440> 360
Gly Leu Glu Ala Arg Pro Glu Val val Leu

i 5 10

<210> 361
<211> 10
<212> PRT

<Z23> BAn artificially synthesized peptide sequence
<440> 381

Glu Val Gln Arg Leu Thr Val Thr Asp Leu

1 5 10
<210> 362
<211> 10

<212> PRT

<213> BArtificial

<223> An artificially synthesized peptide sequence
<400> 362

Giy Leu Pro Arg Gly Pro Leu Ala Ser Leu
1 5 10

<210> 363
<211> 1¢
<212> PRT

<213> Arcificial

<220>
<223> An artificially synthesized peptide sequence

<400> 363

Leu Pro Val Leu Gly Ala Val Leu Ala Leu
i 5 10

<210> 364
<2il> 10
<212> PRT

<213> Artificial
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<220>
<223» An artificially synthesized peptide sequence

<400> 364

Gln Val Leu Asn Ile Thr Asp Lys Asp Leu

1 5 10
<210> 365

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 365

Ala Val Glu Lys Giu Thr Gly Trp Leu Leu

1 5 10
<210> 366

<211> 10

<212> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 366

Ser Gly Gin Val Thr Ala Val Gly Thr Leu

1 5 10
<210> 367
<21li> 10

<212> PRT
<213> Artificial '

<220>
<223> An artificially synthesized peptide sequence

<400> 367

Gln Gly Ile Leu Thr Thr Arg Lys Gly Leu

1 5 10
<210> 368
<211> 10

<212> PRT
<213> Artvificial

<220>
<223> An artificially synthesized peptide seqguence

<400> 368
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Ser Pro Pro Thr Thr Gly Thr Giy Thr Leu
1 5 10

<210> 369
<211> 10
<212> RT

PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 369
Asn Ser Pro Ala Trp Arg Ala Thr Tyr Leu
1 5 10
<210> 370
<211> 10
<212> PRT

«213> Artificial

<220>
<223> BAn artificially synthesized peptide sequance

<400> 370

Gly Pro Phe Pro Gln Arg Leu Asn Gln Leu

1 5 10
<216> 371

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 371

Glu Ile Gly Asn Phe Ile Ile Glu Asn Leu
1 5 10
<21i0> 372

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 372

Thr Thr Ala Val Ala Val Val Glu Ile Leu
1 S 10

<210> 373
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<211> 10
<212> PRT
<213> Artificial

<220>
<223> An artificlally synthesized peptide sequence

<400> 373

Ile Tyr Thr Tyr Asn Gly Val val Ala Tvr

1 5 10
<210> 374
<21i> 10
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 374

Asp Tyr Asp Tyr Leu Asn Glu Trp Gly Ser
i 5 1

<210> 375
<21i> 9
<21i2> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 375

Zla Leu Phe Ser Cys Leu Phe Gly Ile

L 5
<210> 376

<21i>» ©

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 37¢

Gly Leu Asn Pro Leu Thr Ser Tyr Val

1 5
<210> 377

<211> 9

<212> PRT

<213> Artificial

<220>
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<223> An artificially synthesized peptide sequence
<400> 377

Cys Leu Phe Gly Tle Cys Asp Ala Val

1 5
<210> 378
<2ii>» 9

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide seqguence

<400> 378

Gln Met His Gly Arg Met Val Pro Val

1 5
<216> 379

<21li> ¢

<212> PRT

<213> Artificial
<220>

<223> An artificially synthesized peptide sequence

<210> 380

<21li> 9

<212>» PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 380

Trp Leu Val Pro Ile Gly Asn Cys Leu
i 5

<210> 381

<211> 9

<212> PRT

<213> Arcificial

<220>
<223> An artificially synthesized peptide sequence

<400> 381

Lys Leu Ile Arg Asn Pro Asn Ser Leu
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[&)]

<210> 382
<211> 9
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 382

Val vVal Ile Leu Ile Ala Ala Phe Val

3 5
<210> 383

<211l> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 383

Val Met Trp Glu Val Met Ser Tyr Gly

1 5
<210> 384

<2il> S

<212> PRT

<213> Artificial
<220>

<223> An artificlally synthesized peptide seguence

<400> 384

Gly Ile Gly Ser Gly Met Lys Tyr Leu
1 5

<210> 385

<2il> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 385

Asn Ile Leu Val Asn Ser Asn Leu Val

1 5
<2i0> 386
<21i1> 9
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<212» PRY
<213> Artificial

<220> .
<223> An artificially synthesized peptide sequence

<400> 386

Thr Thr Ley Glu Ala Val Val His Val
1 5

<z10> 387

<211l> 9

<212> PRT

<213>» BArtificial

<220>
<223> An artificially synthesized peptide sequence

<400> 387

Tyvr Leu Leu Gly Val val Leu Thr Leu

1 5
<210> 388

<2ii>» 9

<212> PRT

<213> Artificial

<220> .
<223> An artificially synthesized peptide seguence

<400> 388

Leu Tyr Leu Leu Gly Val Val Leu Thr

1 5
<210> 389

<211l> 9

<212> PRT

<213> Artificial

<220>
<223> An artificilally synthesized peptide sequence

<400> 389

Val Met Glu Ser Leu Glu Giy Leu Leu

1 5
<210> 380

<211> 9

<212> PRT

<213>» Artificial

<220>
<223> An artificially synthesized peptide sequence
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<400> 390

teu Leu Gly Val Val Leu Thr Leu Leu

1 )
<210> 391

<211l> 10

<212> PRT

<213> Artificial

<220>
<223> BAn artificilally synthesized peptide seguence

<400> 3¢%1

Tyr Leu Leu Gly Val Val Leu Thr Leu Leu

1 5 10
<210> 392

<21i> 190

<212> PRT

<213> Artificial

‘

<220>
<223> An artificially synthesized peptide sequence

<400> 392

Leu Zsn Leu Tyr Leu Leu Gly Val Val Leu

L 5 10
<210> 393

<211l> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 383

Leu Ala Asn Thr Giu Pro Thr Lys Gly Leu

i 5 10
<210> 394

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 394

Ser Ile Phe Val Arg Val Met Gilu Ser Leu
1 5 10
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<210> 395

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized pentide sequence

<400> 395

Leu Tyr Leu Lys Leu Leu Pro Tyr Val

1 S
<210> 396

<21ll> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 396

Iie Ser Asn Glu Gly Asn Gin Asn Leu
i 5

<21i0> 387

<21ii> 9

<2i2> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 397

Arg Ser Gly Trp Bis Thr Phe Pro Leu

1 5
<210> 398
<211> 9

<212> PRT
<213> Artificiail

<220>
<223> An artificially synthesized peptide seguence

<400> 398

Ala Ser Leu Trp Leu Tyr Leu Lys Leu
1 5

<210> 399
<2il> 8
<212>» PRT
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<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 399

Ala Tyr Leu Ala Gly Val Pro Gly Ser

1 5
<210> 400

<2il> ¢

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 400

Asn Met Val Glu Lys Arg Val Asp Leu

i 5
<210> 401

<211> 9

<212> FERT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 401

Ala Met Val Thr Ala Leu Arg Lys Leu
1 5

<210> 4402

<211> S

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 402

Val Gln Cys Asp Ser Cys Gln Glu Leu

1 5
<210> 403

<21il> 9

<21i2>» PRT

<213> Artificial

<220>
<223>» BAn artificially synthesized peptide sequence
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<400> 403

Asn Ser Cys Cys Ile Pro Thr Lys Leu
5

Ju—y

<210> 404
<211> ¢
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seqguence

<4080> 404

Asn Tyr Cys Glu Gly Ser Cys Pro Ala

1 5
<210> 405

<21il> 9

<212> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 405

Phe Val Val Gln Ala Ser Leu Trp Leu
1 5

<210> 406

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 406

Val Asn Gln Tyr Arg Met Arg Gly Leu

1 5
<210> 407

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 407

Gln Phe Phe 1le Asp Phe Arg Leu Iie
1 5
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<210> 408

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 408

Leu Leu Leu Leu Ala Ala Gly Trp Leu

1 5
<210> 409

<211> 9

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 409

Gln Gln Phe Phe Ile Asp Phe Arg Leu

1 5
<210> 410
<211> 9

<212> PRT
<213> Artyificial

<220>
<223> An artificially synthesized peptide sequence

<400> 410

Asn Leu Phe Val Val Gln Ala Ser Leu

1 5
<210> 411
<2il> 9

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 411

Tyr Tyr Gly Asn Tyr Cys Giu Gly Ser

1 5
<210> 412

<21i> 10

<212> PRT

<213> Artificial
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<220>
<223> An artificialiy synthesized peptide sequence

<400> 412

Gin Asn Leu Phe Val Val Gln Ala Ser Leu

1 5 10
<210> 413

<211> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 413

Asp Val Gln Cys Asp Ser Cys CGln Glu Leu
1 5 10

<212> PRT
<213>» Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 414

Val Val Gln Bla Ser Leu Trp Leu Tyr Leu

1 5 10
<210> 41%

<2il> 10

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 415

Leu Tyr Phe Asp Asp Glu Iyr Asn Ile Val

1 5 10
<210> 4l¢

<2il> 10

<212> PRT

<213>» Artificial

<220>
<223>» An artificially synthesized peptide sequence

<400> 416
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Phe Pro Leu Thr Glu Ala Ile Gin Ala Leu

1 5 10
<210> 417
<211> 10
<212> PRT

<213>» Artificial

<220>
<223> An artificilally synthesized peptide sequence

<400> 417

Arg Thr Asn Leu Cys Cys Arg Gln Gln Phe

1 5 10
<210> 418

<21i> 10

<212> PRT

<213> rtificial

<220>
<223> An artificially synthesized peptide sequence

<400> 418
Ala Ala Met Val Thr Ala Leu Arg Lys Leu

1 5 10

<210> 419

<2il> 10

<21i2> PRI

<213> Artificial

<220>
<223> An artificially synthesized peptide sequence

<400> 419

Val Asn Ser Cys Cys Ile Pro Thr Lys Leu

1 5 10
<210> 420

<211> 10

<212> PRT

<213> Artificial

<223> An artificially synthesized peptide seguence
<400> 420

Cys Leu Leu Leu Leu Ala Ala Gly Trp Leu
i 5 10
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<210>
<21l>
<2i2>
<213>

<220>
<223>

<400>

421

10

PRT
artificial

An artificially synthesized peptide seguence

421

Val Val Asn Gln Tyxr Arg Met Arg Gly Leu

1

<210>
<211>
<212>
<2313>

<220>
<223>

<400>

5 10

422

i¢

PRT
Artificial

An artificilally synthesized peptide sequence

422

Asp Gly Leu Ala Ser Ser Arg Val Arg Leu
;

<210>
<23L1>
<212>
<213>

5 10

e

23
0

2

PRT
Artificial

2

an artificially synthesized peptide sequence

423

Gly Leu Glu Cys Asp Gly Arg Thr Asn Leu

1

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

<220>
<223>

<400>

5 10

424

10

DRT
Artificial

An artificially synthesized peptide sequence

424

Asn Tyr Cys Glu Gly Ser Cys Pro Ala Tyr
. -

<210>
<2il1>
<212>
<Z213>»

5 10
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<220>
<223> An artificially synthesized peptide sequence

<400> 425

Bla Ser Leu Trp Leu Tyr Leu Lys Leu Leu

i 5 10
<210> 426
<21i> 10
<212> PRT

<213> Artificial

<220>
<223> BAn artificially synthesized peptide sequence

<400> 426

Trp Asn Met Val Glu Lys Arg Val Asp Leu

i 5 10
<210> 427
<211> 10

<212> PRT
<213> Artificial

<220> ‘
<223> BAn artificially synthesized peptide sequence

<400> 427

Phe Leu Glu Ala Val Lys Arg His Ile Leu

1 5 18
210> 428
<211> 10

<212> PRT
<213> Artificial

<220>
«223> An artificially synthesized peptide sequence

<400> 428

Tyr Cys Glu Gily Ser Cys Pro Ala Tyr Leu
1 5 10

<210> 429
<21i> 10
<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized peptide seguence

<400> 429
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Ala Val Lys Arg His Ile Leu Ser Arg Leu

1

<210> 7

<211>
<212>
<213>

<220>
<223>

<400>

1

<Z21i0>
<211>
<212>

5 10

430

10

PRT
Arecificial

An artificially synthesized peptide seguence

430
Gln Ala Ser Leu Trp Leu Tyr Leu Lys Leu
5 i0
431
16
PRT
Artificial

<213>

<220>
<223>

<400>

An artificially synthesized peptide seguence

431

Gly Tyr Tyr Gly Asn Tyr Cys Glu Gly Ser

1

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

<220>
<223>

<400>

5 10

432

10

PRT
Artificial

An artificially synthesized peptide sequence

432

Leu Tyr Phe Phe Ile Ser Asn Glu Gly Asn

1

<21.0>
<21i>
<212>
<213>

<Z220>
<223>

<400>

5 10
433
10
PRT
Artificial

An artificially synthesized peptide sequence

433

Tyr Tyr Gly Asn Tyr Cys Glu Gly Ser Cys

1

<210>

5 10

434

Page 151



<Zil> 9
<212> PRT
<213> Artificial

<220>
<223> An artificislly synthesized peptide sequence

<400> 434

Ile Leu Leu Leu Leu Ala Ser Ile Ala
1 5
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