10

15

20

25

30

35

WO 03/104275 PCT/JP03/07006 1 DESCRIPTION GENES AND
POLYPEPTIDES RELATING TO HUMAN COLON CANCERS The
WPdd&it Application is related to USSN 60/386,985, filed June 6 EXGP03/07006
USSN 5 60/415,209, filed Septembe} 30, 2002, and USSN 60/451,013,
filed February 28, 2003 which is incorporated herein by reference.
Technical Field The present invention relates to the field of biological
science, more specifically to 10 the field of cancer research. In particular,
the present invention relates RERGRIPJEOSS, RNF43, CXADRL1, and
G I ipibepRYRIBIATREF I IRMARCED Ao REERS
polypeptides encoded by the genes. The genes and polypeptides of the
present invention can be used, for example, in the diagnosis of cell

profiégrriient dissiaceionrisrakittdrget BRIE6MBRGOB Sidiletbhing 6r2@R2, USSN
50/41§%65‘%;@£§?f§f%§%%r 18 BaskapuRISAR GRskOTaNGRIRA.GPIRCHR3

_cancérs are leading causes df cancer death worldwide. In spité of recent
whichjfogeesaarerhgesssburidetsarspeutic strategies, prognosis of patients
with advanced cancers remains very poor. Although molecular studies
ha\ﬁ;Z(i) revealed the involvement of alterations in tumor suppressor
Technical Field . . . : . .
d/or oncogenes in carcinogenesis, the precise mechanisms still
reFhgipres i anratiandeldenathsididdwhbinieaialsgiexraneresaprdacplly to
the fiQR@MRARRNGELREVEIRSHHeED, denpresdatdastanion rdireal@ndvel genes,

| s pare the,gene ex lon in %I'
R L 5T PRl B MR o et
as polypaptidharacdst toshreeres cihegnesomsamlypemideal thhpi§erte
invenfdifdd0s8 §3002)r Hasrla \HatRt aladasiicer REbRATa1EVE (26432) aRdiss

) tﬁgg oa?h Iinaftgles to disglr%se Etlggingg QI{% Nature of cancer cells, and
arge J%C Tindé s?t‘éer%aptlﬁ% Mmeeharism o carcinogenesis. Identification of
genes that are deregulated in tumors can lead to more precise and
Back&ermk@ig+diagnosis of individual cancers, and to develop novel
therapeutic targets (Bienz and 30 Clevers, Cell 103:311-20 (2000)). To
IR BRGSO, IR ke dende Rl deats
worldridde, ard sidsoverecaiarngotssiledifgrortg nadiharmpadisetpHasISs, Grognosis
of pafieye! {hefareutisrugivdla ArRSNVIRYHSKS havrobge manalyEiNgiRs have

ressjon _profiles of tumor. cells using a cDNA microarray of 23040 .
roveo B U SRAE e AN R ISR o Rt A osens i
carcipgnoesiR 8v 1e8Bamecipodnys stillaemaioadspdnedated. \

cDNA microarray technologies have enabled to obtain comprehensive profiles of

gene expression in normal and malignant cells, and compare the gene expression in
malignant and corresponding normal cells (Okabe et al., Cancer Res 61:2129-37 (2001);
Kitahara et-al., Cancer Res 61: 3544-9 (2001); Lin et al., Oncogene 21:4120-8 (2002);
Hasegawa et al., Cancer Res 62:7012-7 (2002)). 'This approach enables to disclose the
complex nature of cancer cells, and helps to understand the mechanism of carcinogenesis.
Identification of genes that are deregulated in tumors can lead to more precise and accurate
diagnosis of individual cancers, and to develop novel therapeutic targets (Bienz and '
Clevers, Cell 103:311-20 (2000)).  To disclose mechanisms underlying tumors from a '
genome-wide point of view, and discover target molecules for diagnosis and development
of novel therapentic drugs, the present inventors have been analyzing the expression
profiles of tamor cells using 2 cDNA microarray of 23040 genes (Okabe et al., Cancer Res
61:2129-37 (2001); Kitahara et al:, Cancer Res 61:3544-9 (2001); Lin et al., Oncogene
21:4120-8 (2002); Hasegawa et al., Cancer Res 62:7012-7 (2002)).

Studies designed to reveal mechanisms of carcinogenesis have already facilitated



10

15

20

25

30

35

35 21:4120-8 (2002); Hasegawa et al., Cancer Res 62:7012-7 (2002)).
Studies designed to reveal mechanlsms of carcinogenesis have alread
WQdeikedtdd wo 03/104275 PCT/IP03/07006 2 identification of mBfeléf4r/ 07006
targets for anti-tumor agents. For example, inhibitors of
farnexyltransferase (FTIs) which were originally developed to inhibit the
growth-signaling pathway related to Ras, whose activation depends on
posttranslational farnesylation, has been effectlve in treating
identifRatiodepfendentiutiogstinfan il WRRICISTME otbar cEufmcodnaEtoss of
farncxﬁt?ﬁ%ﬁ:tr%lzg%k§f@ﬁ%&|{‘%%|€‘@?gi§ﬂﬂlg’taﬁﬁ@mbt Hmﬂmmmb@%'d’@twg;ng
antj onoclonal antibo rastuz
path 45 I R B TGS O oo p LR e TR e
been e%bﬁmmﬁ%mg@@@ﬁnmd@ﬁﬁm M@P@F%@Gﬁ/% gk HreS8licancer

99: 3350 gn et RkicHanGRT dRaR Shib B4 E: (268 bhia Aoty sosine-kinasedrugs and
anti-HREZ gggmggg“ e e e eies beralL biaan RlelEn A0

O enous emlas erein
proto—@ﬁflﬁgﬁuélva:aptm&ﬁERbeebcmabhﬂ}i@bm kﬁha@érmavwwﬁ GnrjepbirsRARSe

and oy CRRF RINNPR Gk OREGS ARGH ggﬁf &b §§edﬁiﬂéé R eKgnsd {R001)).

Suppress oncogenic activit Of $ ecCIlIC ( u lt t
AtyosEniRREaBDS o SN B By proteins.

has bdéﬁ-d@@tllﬁ}ie@ téteanderotis mﬁmm@m&ammwhmwwgtmwe activation
of ber 8%;5}11' pig. povelan n#t:?%%ﬁ&@ﬂﬁﬁ&%ﬂ%ﬁé?%ﬁ@ﬁﬁﬁh@ﬁ BOREKAgEEhatAgents

OtOXICT phocytes (CTIs) recognijze ito tides 0?1 C{ ﬁﬂll ia -
of thehokinlsts I SUERSAIOCPARTIGE QTEPRRYS ARNAT ol BROG ERTE i
et al., NQReHGaET Tyt EIR00THIIs. Bincddie guscqwedycm Mm@ﬁbhﬂgrrggq}@éed
in canc:;%?éuenx: Ie Ofs-tla-rpv‘"é‘*f‘i cﬁbﬁ@%ﬁﬁiﬁﬁf Eé’tfg‘rhﬁ‘é@l@gﬁ@ Hb’%@?‘dﬁfﬁgaﬂéﬂi&gems

0g iChl a pproa s(Boon nt J Can ef 43177 8&? SéBo
aaahaa@mmg@eéwtqim O L A AT Qﬁgﬁ ruggen .
eplth?ﬁt Bap tﬁl@!ﬁcﬂ&@v@&%oh@ﬁﬁnﬁ(h@ﬁhaﬁﬂdmm GrA As Expesvisacdipg MHC Class
Imol?ﬁg?% gg%lf)gg) Kawa %m' %Er?(!&’t‘% PoCoV; M@%ﬂﬂ%ﬁ)&@%@ of
[

s are now int of clinical development a

examtdmt%ﬁsmmthéﬂﬁﬁwaﬁ B ?QH%Bde?‘ﬁ?clﬂ’&‘é %éc?van
pprodhd3T Bit AlG:Beigrae 12548016405);(Baoh Hnd pid dekBmgkam I dtal Med

183: g%%;gg&?}%g Sian del inbdaarith S%B&@é@@@weﬁ bod ErpiMech 1871, 1

enetal., Proc N
Exp M@iél’gi(ﬂ@gﬁﬁ @‘-P‘Piﬁel‘é@ﬁ@i\ﬁ@ﬁ&t @]eﬂeEﬁ% %@h%@ég%§ %Ome of
the dﬂ@&%@féﬁ@ﬁgst&@ﬁoﬂaﬁﬂh@@ﬂﬁg@xﬁreﬁm@smmmmseﬂsgmw been

nnmlgl]ﬁ)o e%a?lg{g%fé%is Séxz:g‘gela 2 &HHQ ;(I?ﬂ'é W AMHAGERARAAEE Science

include mano et rit J Canc r 84: Oéé&
254 @@eﬂxmm/mmwm@m B 130 Marcd 3 A% By
(Shiciiekaa o Bhp!hicd CRncEr/ess ORI3H)A00) NaHERED fChen et al Proc Natl

Acad Sci USA 94: 1914-8 (1997)).  On the other hand, gene products which had been
demonstrated to be specifically overexpressed in tumor cells, have been shown to be
recognized as targets inducing cellular immune responses. - Such gene products include
p53 (Umano et al., Brit J Cancer 84: 1052-7 (2001)), HER2/neu (Tanaka et:al., Brit J
Cancer 84: 94-9 (2001)), CEA (Nukaya et al., Int J Cancer 80: 92-7 (1999)), and so on.

In spite of significant progress in basic and clinical research concerning TAAs
(Rosenbeg et al., Nature Med 4: 321-7 (1998); Mukherji et al., Proc Natl Acad Sci USA 92:
8078-82 (1995); Hu et al., Cancer Res 56: 2479-83 (1996)), only limited number of
candidate TAAs for the treatment of adenocarcinomas, incliding colorgctal capcer, are -
available. TAAs abundantly expressed in cancer cells, and at the same time which

expression is restricted to cancer cells would be promising candidates as



In spite of significant progress in basic and clinical research concerning
TAAs (Rosenbeg et al., Nature Med 4: 321-7 (1998); Mukherji et al., Proc
Natl Acad Sci USA 92: 8078-82 (1995) Hu et al., Cancer Res 56:
2479-83 (1996)), only limited number of candldate TAAs for the treatment
of adenocarcinomas, including colorectal cancer, are 35 available. TAAs

abundantly expressed in cancer cells, and at the same time which
migxeteEibeiscresadtte d i banderwiliisaiionlof e o rofmisifylveindidates asd

speammaﬂfaﬂa%@aﬁmmgm@ﬁ@%a&%@%%%%nlg DEW, LA /}%é%%%ﬁ o

potent and specific antitumor immune responses IS expecte
vacuEIITabetedhitay useustyrastide anaerFaiorestt ategieinBragious Hpgs Med 183:
u a
T D ey T L B A B e
Medlifé?cf@@@é (1993, kawrkirarntietlal. E@M@dé&%ﬁ%ﬂi%@@)ggmhuo etal, ]
ExpNaNiret ¢4.ok fma#%&% A7 PRR AN LheR ghal- 9?@&1%‘%“@6?31%
Sci USA 94: 191 1997); Harris, J Natl Cancer Inst 88:1442-5 (1996
Harigs ¥t stcst, I@aﬁ&éﬁé%é 5@%1)3&%@1@9@99 al/issmeseRas SEahicer-42
(199‘3?5\@%&55%19 ARk pansdes Burg ﬁ@ gJ gt 1,96: 539%%111101
6); Tanaka et al., Cancer Res 57: 4465-8 (1997); Fjie et al.
156(@&%@4@@)99_@93@@&999?1 K%xgqr&falﬂm%ﬁ@&{d@%ﬁ F&ﬂg-@&h%g)
Int JRISA:EE 8, 169 :}22‘(6}@@@5 GicdBr 8{13(19393)@%}5@@ PSR %%e{ﬁ)b 3%t al.,
eculated on the potential of various nucleotide sequences and their
Int Jcé%ﬁ@rﬁdw '@é}ﬁ&@%équences as diagnostic and therapeutic targets
for a plethora of cancers and other diseases, such as autoimmune
disease, nerve system disorders and arthritis (WO 01/66689 (HYSEQ,
INC)tmnoresresghakarines 1S ATRBASE UNIPROTAEEEsoRNoYS nucleotide
sequRRNXd ROOQL The Jesee ?Q}%gér&&{ﬁﬂ%ﬁ%@%g%stﬁ?(gﬁﬂpﬂﬁeﬁsy&c targets
merely asserted that the disclosed sequences (derived from various public
for yarsHrgasylararcapaBid ithse dliratirg tHBCOvaTArEETIYLT thectapgaerve system

disoBRDE PROFHRI RN @NiIREyesI0US Bitpgicaastivitigs, Kawakamjietk Sy pAsE
UNI merely a database submission that discloses a pofypeptlde sequence.
gﬂﬁr

A5 H1086089 HOTREWAKAMI Bt al Thsvacissvheed BnyWf4eudare6689, for
anlﬁﬁlgeHQ@eth%rg]‘? Qémeﬁﬁeﬁg%ga%wgéﬁﬁ%% M@dﬁﬂv%us ublic

nor how the disclosed sequences could be used in ané practical industrial

datalpsoie e repatistRé Madiginss Broasrakagehiaimiodtths Fage ssommmdycts and
exhi6rRelation heheel thevir/downrsaatian of ha 4iscl0ed:sRQUENERR sion that

and the proliferation / inhibition of colorectal cancer cells. Hence, none of

disclase FeRRRRIMEHERARHSWN atHe WIBpPdLeaoR0 amriok expkagyich @i bave
proviiRaesequansEEMRMIE tasHhindRelRBIblN QL lunkieallRIRILSAIAN activities
artlcular&( colorectal cancer cell proliferation. 3a
nor how the disclosed sequences could be used in any practical industrial applications.
Neither WO 01/66689 nor Kawakami et al. have shown any correlation between the
up/down-regulation of the disclosed sequences and the proliferation / inhibition of
colorectal cancer cells. Hence, none of these researchers have shown that the suppression
and/or expression of these sequences would result in the inhibition of tumor cell

proliferation, particularly colorectal cancer cell proliferation.



It has been repeatedly reported that peptide-stimulated peripheral blood
mononuclear cells (PBMCs) from certgin healthy donors produce
significant levels of IFN-y in response to the peptide, but rarely exert
cytotoxicity against tumor cells in an HLA-A24 or -A0201 restricted
manner in 51Cr-release assays (Kawano et al., Cance Res 60: 3550-8
(2000); Nishizaka et al., Cancer Res 60: 4830-7 (2000); Tamura et al., Jpn
J difediore segatrdhy. reppoigd Wiak popsidsr s ot e ¢Hpaipraahhpod
morlghR1AQ2 U AreENe Of e eg@aﬁﬁakﬁyad@%%'gr %@ﬁ%ﬁif&%’é}’%@ﬁ of
Caucasian (Date et al., Tissue Antigens™47: 93-101 (1996); Kondo et al.,
IEN v ji pssipstoes 8 thg p7ptide 1y 53 v sest Gt o risiiuAgl i ngugen &ibxin an
HLAL894 ) memishi etalRraceeding 3@%@%@&%@%&@%&1@% al., Cance Res

|
Hictocompatibility Workshop and Conference Oxford University Press,

60: Bxibra(20965 Migozgkyimaisaeear Ryselict AHtigdr W Jareoegypl., Jpn J
Canddiu& LRNIgRDIC/REPHORS Al wANGeR M EEtad DY4tNEsITAASIRGY £E one of

especially useful for the treatment of cancers among Japanese and
the i@ﬁﬂ@ééﬂirﬁ elipfsemifasaasstvatialtag Grugesion dPasebatinitisseTAntigens 47:

93-10ire19suRly desy IS Tomihe Mg 0 peplifieat g suah RORCEAURUIPR: munol 152:
39]g;egseratln a high level of specific peptide/MHC complexes on antigen

 cERLEP et vilRasedineerdbaviny aihvateraggaat TL
HictRlnansarvites /kaby RIE AL AR HEMAR AT L1884, 1065

Summary of the Invention An object of the present invéntion is to provide

(1998 1Hidmens whydisrei A miEeproteraf bR chiRisni sl gradsrre plides of
canePIQrREESRRGaRSRIIFRAY 1NE BenesL R diReNg, PIASIBSASWE LA ors

methods for producing and using the same in the diagnosis and treatment

amogg JARFAESE ML Yrestiiectal dhredt ST arseldus dedeeHanishioof-affinity
CTI9ASHiFARG ARlaeelal farinRASReT IS dddR @tﬁyﬁmw&&ﬂe&mﬁg&mraﬁn ga

markers and/or drug targets for the treatment of these tumors, the present

highlgeehaf $997s PROTARPISIORo0RP 458 eh isrdesRAAsating @HsresRion. which

will RFRSiES0f aanasdasticrans colamelslifRIGNAIENSSIN MSIGASci USA 93:
enome-wide cDNA microarray containing 23040 genes. From the

410 ﬂé]’ﬂ?é&logical point of view, suppressing oncogenic signals is easier in

practice than activating tumor-suppressive effects. Thus, the present

inventors searched for genes that 5 are up-regulated during gastric and

‘ nesis. Among the transcripts that were commonly

UP-FEOLMECLIN BABHICRRNRRYHIIONED PRI S6RGSIatthR RIL{coxsatkie
and adenovirus receptor like 1) and GCUDI (up-regulated in gastric

- Prol{ERugY RErERERLALESHIERFTIASBTHE BAarsE s AN bpgaes encoding the

proteins, as well as methods for producing and using the same in the diagnosis and

S

treatment of gastric cancer or colorectal cancer.
To disclose the mechanism of gastric and colorectal carcinogenesis and identify

novel diagnostic markers and/or drug targets for the treatment of these tumors, the present
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respectively. Gene transfer of CXADRLI or GCUD1 promoted proliferation
W 0539(3{{'5 10 Furthermore, reduction of CXADRLI or GCUDI express,lr%q)éa
ransf%cfon of their specific antisenge S-oligonucleotides or smafl
interfering RNAs inhibited the growth of gastric cancer cells. Many
anticancer drugs, such.as inhibitors oLDNA and/or RNA synthesis,
metabolic suppressors, and DNA intercalators, are not only toxic to cancer
t also for normall els Howe er, a ressin
m"e‘ﬁ?“ A 220 the SRR, %‘{"‘?"’ QVErSEly #Fc?ﬁ%é% OFGARA g Acsis
usinga ﬂqéoﬂaét‘tﬁdﬁ ﬁ@%ﬁmxmwgmm@famgﬁ%%mmté&wtﬂ@ testis
pharBAChRYA, Mt@ﬂﬁl@%&%ﬁs%@éﬂ%@@ﬁﬁéﬁ%f% 1H€§§i@91§%@5&fce than
et R RS TRl OO B SRR concs tha
! sre Sgﬂ 58 nger protem f Sighed &t es
are up,ﬁc@nhisémmargdSHmmdpPMcmbcazmgmm& In addition, yeast

twg;#@gH '%é%@ﬂ?ﬂﬂN Nggi%w{é%e@%qlmq Eﬁﬂﬁ@ﬁl@fmqmg@s@ﬁe@a{s&%vﬁavez
| arge transm ane rece elin
e R A P AT B A S SR e U i
(up-regebitahisigadi@ @2 e pr dleitifiné mbarofmproiotomdigablingd 7pl4,
respePAVRIYRY @BRLIBARRRILGE MMPW@BP%MQ@ EigeLR kB cells.

rorgingt SRR PRI e A s e g gl

SPBCIWHWSII@MIQGW%wI(hSIOI 3aptjapeHeare RPGYcnlabifed diopaiwth of -
gastri%gérfégﬂy OTI@E}% @ﬂggiﬁéle&ﬁ'gs Wh@ﬁl &ﬂﬂ.ln@% %&g%ﬁBQ%A

he signal induced by ligand bindifg in the Notch signaling pathway is

Synﬂ’ﬁ%iﬁs‘ﬁﬁﬁ’é’a iﬁtf’&E@ﬂ‘Eﬂ%ﬁ‘Fb?“&I DdéedersoltnRy ?fﬁﬁ‘é?é rg&#g ety é%%réfﬁfo?eﬂs
but aBncfa’i(is\mﬂlﬁgrgrawﬁrgmlm oHiheevirageiutaugomsiing thheperiGin of

ﬁJFﬂ’d@‘éﬁ%e@rm&'@ @the?%lfgmsdg&t: ab L By &%ﬁ@( ressmn of
427 999 Welnniaster, Curr Opin Genet Dev 10: 363-9 (
the gF‘Eﬁfﬁ Fétjﬂ&t?ﬁt@fﬁﬁﬂl Pﬂ%ﬂé%ﬁ%ﬁaﬂlwbﬁgﬁﬁfé‘éﬁwﬁ?ﬁéﬁ%

treatiaptaease S ohgonucleotldes or small interfering RNAs corresponding to

107006

| FuxtthNﬁﬁ%n %{Fﬂ&ﬁ Hﬂ’&bv?érﬁoéﬁ’éﬁﬁ&%'l;?ﬁg%gﬁﬂ éd%f@altt}%@@'éﬁcews

escri ovem y anticancer gs ar toxic to cancer ce

gene M%é&&gﬁ&%wﬁ%ﬁﬁ@ qssignad anshtéptsngihd was
identtfiqaresuiariditisi 6-@3smﬁ;oai§brﬁimetadﬁgrs@maféeemmaraommacbm&n

i
.mb@’{&% or taaf ﬁ@%saﬁe@fbwmge%é ﬂfﬁéﬁiﬂﬁ phésor sppRaLRAL an
evolulisaipiyi@prenice ispiridthRewhgtnen&chalARRLINOTORY ieadRNMA3,
mem A}I Sp tﬁé%?&g Eq&g%f'l?gs pdaﬁ’gv %rS&&dr{F} lﬁ%&eﬂ%&@@?f&o@%d in glomerulogenesis
in the kidney and development of heart and eye vasculature (McCright et al., Development
128: 491-502 (2001)). ‘Three Delta/Serrate/Lag-2 (DSL) proteins, Deltal, Jaggaedl, and
Jaggaed2, are reported as functional ligands for NOTCH2 (Shimizu et al., Mol Cell Biol
20: 6913-22 (2000)). The signal induced by ligand binding in the Notch signaling
pathway is transmitted intracellulaly by a process involving proteolysis of the receptor and
nuclear translocation of the intracellular domain of the NOTCH protein (see reviews
Artavanis-Tsakonas et al., Annu Rev Cell Biol 7: 427-52 (1999); Weinmaster, Curr Opin
Genet Dev 10: 363-9 (2000)). Furthermore, reduction of RNF43 expression by
transfection of specific antisense S-oligonucleotides or small interfering RNAs
corresponding to RNF43 inhibited the growth of colorectal cancer cells.  As already |
described above many anticancer drugs, are not only toxic to cancer cells but also for

normally growing cells. . However, agents suppressing the expression of RNF43 may also
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well as promising potential targets for developing new strategies for
diagnosis and effective anti-cancer agents. Further, the embodiments of
the present disclosure provide polyp®ptides encoded by these genes, as
well as the production and the use of the same. More specifically, the
embodiments of the present disclosure provide the following: 10 The
present application provides novel human polypeptides, CYiADRLI,

not aBEHBIY, afiad RMr4dgaisaibvoliosdeivalrntiliarantdish BIAMOLES: i

I i j i ed in cell.proliferative djseases, such as
T T i s B e
ImpERRER I BIE 8% hutative 431 amino acid protein with about 37%

i CXACR st pLABIONUA BN SYACTLL.
A S 0 Ao Do WAL cancer s
well gapsrspib andomuairgeis dotidrie Y68 WHe CXADRL fipohypeptide
effedﬂf&f%fﬁbb&nm|u%@&ihﬂ;ﬁ[’f&ﬂQ@%ﬁ@@@ﬁﬁ&ﬁ@l @%%&Qééh%@%’é&%&me

i t ication also provides an isolated protein encoded from at

PO R T b ot B TS Loy L e

Morg, shgriliqalbtidbeenbeniveant ks BOEIBA oreqpefeidbijicatoleasng0%
COMRISRRBIANGIN AR SEPHRARGS %%B@Hﬁﬁ%%'ﬁ%)é% Sé&-@“ﬁt@iﬁf‘%’mm,

J 3in a preferred embodiment, the GCUD1 polypeptide includes a
¢ Surative A t4 ARG (ﬁﬂub%{g%t HEoethalPioaaisa sol auniortine o is
up-rEpLeg inCelBpmid@tuDiispatypaptitenpraferablydneludes ihe.amino

acig, g | nggé%%ﬁ ; T resent applicatjon

. also | r?))?/éi}gl%f!sE grﬁ%ﬁ%é%g%n enco eg ﬁpg)i A I%‘gesfﬂ a‘% %%#i)gﬁ%%h‘@ 431
ik G BRSO SRS B p SRR e pendasendeass
receli§%h, ABHAIRE. pisferablydbiehst@aioeanplemanianIRdheIeauense
conek R ERRING o i UeKRRIR 48 3 preferiad embodiment, the

RNF43 polypeptide includes a 30 putative amind aci p‘?‘%t‘é’ asz

SRR b AR B R T daRsg fraffe ofibE G RRL bpotyreRiNE 48:ferably
inclptsly feptidinpreterabiydnchde soie iarsing apidiseguencg. &m%&%&n

: j ing. fi otif. at codons 272-312 NF43
s TR B S it
POlYBIIGePEE SEAPESEHSE RBRKCIKEHES SRAT TSR IeTO S198) alihenpre serftrably at
leastafijficatioplatsen provideseanr aetates: pretainm§mngpded from at least a

pordan:f the RNE4 35£ /% }E{%’fg@eﬁ%ﬂgﬁbsc? “:%@%ﬁ@@’ﬁ%%gf’%%gﬁde includes a

sequences at least 3 more prefer

Putaig RIS ARTRAr IS BTO G ERGISETD S ER SomRTITBHAEI DakiE 05 SRRIPrbiem.
The Q}SHIBL e luptidprorElesHNe Rl G AR @RS, doid RRMEAE set forth in SEQ ID
NQO: 4. The present application alsc provides an isolated protein encoded from at least a
portion of the GCUD! polynucleotide sequence, or polynucieotide sequences at least 15%,
and more preferably at least 25% compiementary to the sequence set forth in SEQ ID NO:
3. _

Furthermore, in a preferred embodiment, the RNF43 polypeptide inciudes a
putative 783 amino acid protein encoded by the open reading frame of SEQ ID NO: 5.
The RNF43 polypeptide preferably includes the amino acid sequence set forth in SEQ I
NOQ: 6 and contains a Ring finger motif at codons 272-312.  The RNF43 polypeptide
showed 38% homology-to RING finger protein homolog DKFZp566H073.1 (GenBank
Accession Number: TO8729).  The present application also provides an isolatéd protein
encoded from at least a portion of the RNF43 polynucleotide sequence, or polynucleotide

sequences at least 30%, and more preferably at ieast 40% complementary to the sequence
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GCUDI,whose expressions are markedly elevated in a great majority of
gastric cancers as compared to corrgsponding non-cancerous mrscosae.
In addition to gastric cancers, 5 CXADRL1 and GCUD1 were also highly
expressed in colorectal cancer and liver cancer. The isolated CXADRL1
gene includes a polynucleotide sequence as described in SEQ ID NO: 1.
p In pai 5I (EQ CGXADRL1 cDNAincludes 3423 nucleotides that contain
set O‘Za&\%'p ﬁ %5 r% ame of 1296 nucleotides (SEQ ID NO: 1). The
erﬁb@gdmemsli@tiﬂsmﬁrﬁﬁﬁmz(#ﬁﬁ&ﬂﬂy&o%ﬁh@fneﬂ@Qﬁmassm’bfiﬁ1 and
GCUBYWHI? S&WQ&%J‘%&%@%@%Q&’WQ A8 3RS0, 400 DRE: os

o P E;re ferably at |east 40% complementary to the po nuc eot e sequence
m

BHFPTRCERBHBE Res LORFIRES SRIBARIAR tHB P BB ERGETRRETS,
CXAPRidinml @Oifdionalaist ity éhﬁmﬁcﬁmﬁm&sﬁl&tﬁher and liver cancer.
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- As used herein, an isolated gene is a2 polynucieotide the structure of which is not
identical to that of any naturally occurring polynucleotide or to that of any fragment of a
naturally occurring genomic polynucleotide Spanning more than three separate genes.

The term therefore includes, for example, (2} a DNA which has the sequence of part of a
natusally occurring genomic DNA molecule in the genome of the organism in which it
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7 naturally occurs; (b) a polynucleotide incorporated into a vector or into
the genomic DNA of a prokaryote or eukaryote in a manner such that the
resulting molecule is not identical to any naturally occurring vector or
genomic DNA; (c) a separate molecule such as a cDNA, a genomic
fragment, a fragment produced by polymerase chain reaction (PCR), or a
5 restriction fragment; and (d) a recombinant nucleotide sequence that is
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An antibody that rm.ogmzcs the CXADRL1, GCUD, or RNF43 protein is also
provided by the present application. In part, an antisense polynucleotide {e.g., antisense
DNAJ}, ribozyme, and siRNA (small interfering RNA) of the CXADRLI, GCUDI, or

RNF43 gene is also provided.

The embodiments of the present disclosure further provide a method for diagnosis of cell proliferative

diseases that includes determining an expression level of the gene in biological sample of
specimen, comparing the expression level of CXADRLI, GCUDI, or RNF43 gene with that
in normal sample, and defining a high expression level of the CXADRL], GCUDI, ot
RNF43 gene in the sample as having a cell proliferative disease such as cancer.  The
disease diagnosed by the expression level of CXADRLI or GCUDI is suitably 2 gastric,
colorectal, and liver cancer; and that detected by the expression level of RNF43 is
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RNF43 gene in the sample as having a cell proliferative disease such as

cancer- The 35 disease diagnosed by, the expression level of CXADRL1

or GCUDL1 is suitably a gastric, colorectal, and liver cancer; and that

detected by the expression level of RNF43 is 8 colorectal, lung, gastric,

and liver cancer. Further, a method of screening for a compound for

treating a cell P,roliferat_ive disease is provided. The method includes
coloxegiata it BISRXABRIVEIGENSENL, or RNF43 polypeptide with test
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and Hlttieiptbsencenfeaniostasompopmodanaéaldetiigetiie: test eampanddiiahhibits
the gmm?&p@%@gpg@%.and NOTCH2 or STRIN. The embodiments

of the present disclosure also provide a pharmaceutical composition for _

20t cEY FrofAtE dideasesesudtide eancerdT heiphafmbeeuticed for a compound
for woonipositielh praifhesifer discasepliehas anhcanchs @gRNIdI ntacting RNF43 and
NOW?%" QR onc escribed gs at, least.a portion of the
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that fiyibits the hinrineoabBNEGB enedPhiv 3T 8883kbhed in SEQ.ID NO: 1,

3, Orth, s@speRtvay.Alstelis anisense Ssoliganucietiide nagihe composition for
PR TSR AReced 2510 BB SR AR, 2 e v
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fronNHeeles SesEeEse RbSEQ 1D MO suliablyripr colRrectad. #il@nucieotide of
CXADRLI including those having the nucleotide sequence of SEQ ID NO: 23 or 25 may
be suitably used to treat gastric cancer; the antisense S-oligouucléotide of GCUDI
including those having the nucieotide sequence of SEQ ID NO: 27 or 29 suitably to treat
gastric, colorectal, or liver cancer; and the antisense S-oligonucleotide of RNF43 including
those having the nucleotide sequence of SEQ ID NO: 31 suitably for colorectal, lung,
gastric, or liver cancer. A suitable siIRNA may consist of a set of nucieotides with the
nucleotide sequences selected from the group of SEQ ID NOs: 40 and 41, 42 and 43, or 62
and 63. The siRNA of CXADRLI consisting of a set of nucleotides with the nucleotide
sequence of SEQ ID NOs: 40 and 41, or 42 and 43 may be suitably used to treat gastric,
colorectal, or liver cancer; and the siRNA of RNF43 consisting of a set of nucleotides with

the nucleotide sequence of SEQ ID NOs: 62 and 63 suitably for colorectal, lung, gastric, or



gastric, or liver cancer. A suitable siRNA may consist of a set of

nucleotides with the nucleotide sequences selected from the group of

SEQ ID NOs: 40 and 41, 42 and 43, or 62 and 63. The siRNA of

CX4DRLI consisting of a set of nucleotides with the nucleotide' sequence

of SEQ ID NOs: 40 and 41, or 42 and 43 may be suitably used to treat

gastric, 35 colorectal, or liver cancer; and the siRNA of RNF43 consisting

of a set of nucleotides with the nucleotitle sequence of SEQ ID NOs: 62

and 63 suitably for colorectal, lung, gastric, or 9 liver cancer. The
. pharmaceutical compositions may be also those comprising the
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sequence of SEQ ID NO: 112 as the target sequence. 9a In another
aspect, there is provided an in vitro method for diagnosing colorectal
cancer, said method comprising the steps of: (a) detecting the expression
level of the gene encoding the amino acid sequence of SEQ ID NO:6 ina
biological sample of specimen; and (b) relating an elevation of the _
expression level to colorectal cancer. In another aspect, there is provided
a method of screening for a compound for treating colorectal cancer, said
method comprising the steps of: (a) contacting a test compound with a
polypeptide selected from the group consisting of: (1) a polypeptide
consisting of the amino acid sequence of SEQ ID NO: 6;



(2) a polypeptide that consists of the amino acid sequence of SEQ ID NO:
6 in which one or more amino acids are substituted, deleted, inserted,
and/or added and that has a cell-proliferating activity equivalent to a
protein consisting of the amino acid sequence of SEQ ID NO: 6; and (3) a
polypeptide encoded by a polynucleotide that hybridizes under stringent
conditions to a polynucleotide consisging of the nucleotide sequence of
SEQ ID NO: 5, wherein the polypeptide has a cell-proliferating activity
equivalent to a polypeptide consisting of the amino acid sequence of SEQ
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or more athino acids/psgiseibsiitsesy doleiadsisasted; pndiaradded s@mdent
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a polynuoleotlde conS|st|ng of the nuoIeotlde sequence of SEQ ID' NO: 5

h I I
R ey

detectlng the cell- eratlng act|V|ty o the po peptlde of step (a); and

(c) eIe mpound that sup the cell-proliferating activity of
i IS% doitc ?ﬁ%‘zmﬁ;%‘g% NG ChIE BBl i HeToly Hetetiee
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contacting a candidate compound with a cell expressing one or more poiynucleotides
consisting of the nucleotide sequence of SEQ ID NO: 5; and
(b) selecting a compound that reduces the expression level of one or more
polynucieotides consisting of the nucleotide sequence of SEQ ID NO: 5 in
comparison with the expression level detected in the absence of the test compound.
In another aspect, there is provided a method of screening for a compound for treating a
colorectal cancer, said method comprising the steps of:
(a) contacting a test compound with a polypeptide selected from the group consisting of:

(1} - apolypeptide consisting of the amino acid sequence of SEQ ID NO: 6;

{2 a polypeptide that consists of the amino acid sequence of SEQ ID NO: 6 in
which one or more amino acids are substituted, deleted, inserted, and/or added
and that has a cell-proliferating activity equivalent to a protein consisting of
the amino acid sequence of SEQ 1D NO: 6; and



In another aspect, there is provided a method of screening for a
compound for treating a cell proliferative disease, said method comprising
the steps of: (a) contacting a polypeptide selected from the group
consisting of: (1) a polypeptide consisting of the amino acid sequence of
SEQ ID NO: 6; (2) a polypeptide that consists of the amino acid sequence
of SEQ ID NO: 6 in which one or mayg amino acids are substituted,
deleted, inserted, and/or added and that has a biological activity

equivalentjo a erﬁ&%ﬁm@%&m&wlaepo@qua%ﬁ%%w&%&%ﬁé@ﬁ@m
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nucleotide se of 112 as the tar et sequence. In
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all interfering RNA. against a polynucleotide encodln a polypeptide
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selecting the test compound that inhibits the binding between the polypeptide and
NOTCH?2 or STRIN.

In another aspect, there is provided a method of screening for a compound for treating colorectal

cancer, said method comprising the steps of:

a) contacting a candidate compound with a cell into which a vector comprising the
transcriptional regulatory region of a marker gene and a reporter gene that is expressed
under the control of the transcriptional regulatory region has been introduced, wherein
the marker gene consists of the nucleotide sequence of SEQ II:NO 3,

b) measuring the activity of said reporter gene; and

c) seiecting a compound that reduces the expression level of said reporter gene as
compared to a controi.



(1) a polypeptide consisting of the amino acid sequence of SEQ ID NO: 6;
(2) a polypeptide that consists of the amino acid sequence of SEQ ID NO:
6 in which one or more amino acids are substituted, deleted, inserted,
and/or added and that has a cell-proliferating activity equivalent to a
protein consisting of the amino acid sequence of SEQ ID NO: 6; and (3) a
polypeptide encoded by a polynucleetide that hybridizes under stringent
conditions to a polynucleotide consisting of the nucleotide sequence of
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{c) a polypeptide encoded by a polynucieotide that hybridizes under stringent conditions
to a polynucieotide consisting of the nucleotide sequence of SEQ 1D NQO: 35, wherein
the polypeptide has a cell-proliferating activity equivalent to a polypeptide consisting
of the amino acid sequence of SEQ D NO: 6.

for the preparation of a pharmaceutical composition for treating cotorectal cancer.

In another aspect, there is provided use of a polypeptide selected from the group consisting of

(a}-(c), or a polynucleotide encoding the polypeptide:

(a) a polypeptide consisting of the amino acid sequence of SEQ ID NQO: 6 or fragment
thereof:

{b) a polypeptide that consists of the amino acid sequence of SEQ ID NO: 6 in which one
or more amino acids are substituted, deleted , inserted, and/or added and that has a
cell-proliferating activity eguivalent to a protein consisting of the amino acid sequence
of SEQ 1D NO: 6, or fragment thereof;



of the amino acid sequence of SEQ ID NO: 6, or fragment thereof for the
preparation of a pharmaceutical composition for treating or preventing
colorectal cancer. In another aspect, there is provided use of a
polypeptide consisting of the amino acid sequence of SEQ ID NO: 80, 97,
or 108, or a polynucleotide encoding said polypeptide or vector
comprising said polynucleotide for thedpreparation of a pharmaceutical
composition for inducing an anti tumor immunity. In another aspect, there
is providedsisgeph@ plyaeniideeanaistingiofihe AminQ-asid: SeAYeN CBnditions
SEQ ID N& R0 bBnQERPAVILGIERNAS SNpRADYSaID RONBERI  rein
or vector ;comprising $ald, AlvRUEIsatide Jorthe.preRaATaton r%%wpe%t?détk%%g}stgng
presenting alia, # anatigLaPerb PR PLOYIdR].  phanTgceutcal
CORPR2 !}%‘%9&];9{}]{}5%?%27%39{11 J?eu l%ﬁhtlc%% ierscia trc?"?‘am?e{if Sﬁ%'v%%%@ PISIHEn
comprising'a pharma eutl_cal y effective amount of a 50 ypeptide
conS|s?|ng of the amino acid sequence selected from the group of SEQ ID
N%SO’ 97, and 108. In another aspect, there is provided a substantiall
pu Qg’Si %Wﬁtfé %F?sﬁ%ﬁ‘iﬁ’%‘%‘?d[ﬂ%e 8%%@&@‘2&&%&8&%’5%6@@0&&
sequetlse 8755158 gt 1410 BESuMRRSIEBY tREf DErP e f3td BRGSO
compsistpeSA BRI SREARTE ORGP eRafcPbrs gLt SPE sk prdeepdiring an
antl WRHBHHIERY; and not restrictive of the disclosure or other alternate
embodiments of the disclosure. Brief Description of the Drawings Fig. la to
|d dEpisetie asrprieSsiGrischaEB28 (X ABRIDEptAt 0812 16@ TRy acid
sequygs B ANSEYS R . ta UiSpitts thigmelitivéeexprdissierndratigseptide or vector
compicane erithpriyoarieeijoforARO2 8pimapimeycldgastrieeaticgtsigxamined by
cDNA microarray. Its expression was up-regulated (Cy3:Cy5 intensity
ratie a1} ispdd, aidhes blogast icphancasibat-papsad ot uehithe cptehing
colosfitier (heth GyB-amdosiondgnaisiBEeaiRiHRBuaSa AP Obide REERISHE dhSpeptide
consKAAIVEIREMADSION falIRRACANCANRAGANSRINL A GBA 2D IRRMaty 2hd 108,
gastric cancers examined by cDNA microarray. Its expression was
UIOiﬁeﬂlH!ﬁé?&’s;ﬁ&ﬁhQr)ﬁs'&@@&éﬁ’a@&wﬁ%ﬂ})ﬂ@relgoﬂfpgﬁﬁd%%%ﬁgl{h% of the amine

acid ?&QQFJ@&*@ A55€4 tre4ah fhe cutoff filter. Fig | ¢ depicts
expression of CXADRLI analyzed by semi-quantitative RT-PCR using 10

gastric cancer cases. Fig. Id depicts the expression of GCUDI analyzed
by semi-quantitative RT-PCT using 9 gastric cancer cases. Expression of
GAPDH served as an internal control for both the expression analyses of
CXADRLI and GCUDI. Fig. 2a and 2b depict the expression of CXADRLI
in various human tissues and the predicted protein structure and protein
motifs of CXADRLI. Fig. 2a is a photograph



depicting expression of CXADRLI in various human tissues analyzed by
multiple-tissue WO 03/104275 PCT/JP03/07006 10 northern blot
analysis. Fig. 2b depicts the predicted protein structure of CXADRLI. The
CXADRL1 cDNA consists of 3,423 nucleotides with an ORF of 1,296
nucleotides and is composed of 7 exons. Fig. 3a to 3c depict the
growth-promoting effect of CXADRLL1. Fig. 3a is a 5 photograph depicting
the result of colony formation assays of NIH3T3 cells transfected with
CXADRLI. Fig. 3b depicts the expression 8Fexogeneous CXADRLI in
NIH3T3-CXADRLI cells analyzed by semi-quantitative RT-PCR.
Expression of GAPDH served as an internal control. #2, #5, #6, and #7 all
indicAtt [Pt BsiROd At heshela P Y ORDRIM AR gf Boedepiotinthend the
foflopipe AerNatidTsrauirn @rovithioefeoIHBTSHEXADRE baelistiaive of the
disslapgncaysigher e taddhmeck (NHBTBsLacZ) cells in culture media
contalnlng 10% FBS (P<O 05). 3_. Fig. 4 depicts the growth-inhibitory
Hff A vies i dee Saligiopsicleotides designated to suppress CXADRLI in
MKl\Fgcwsu CMADRIheASErantbiGXADRE LASDRETPARMENSHRIEW D)) in
castipprasstheFgroutticpfdKN- ke ReNs. B EigiopAdib D &ARBIG! the Sty
A5%af prassiver eife gbatic XARRL iR NP Golsodridy SAPIESES,, wa
upphoitgedpuy Hepriing g expiession i CEARRY! @ﬂh%ﬁé}%ﬁ tﬁ% Hoe)d
thriru@-theelie fransieisd with Meek oL LXADRL, %Bﬂ 6?7 gepm
thePRQIGEG AR @Q@MQ@HGS&@K@&%&)R%@H@ Jaﬁ?m Vla st astic cancers
exAFRRIRCHY D RANFALSIRNA ¢ G B(Iﬂ‘il'\?% Pten31ty ratio,

It I sfe or?tr
5 ﬁsm 19 Mﬁe%sgégt?e &FHL% H? L{m 8{0 24 depicts

QEEEQQ%I%P%BE b 11 ua } LV 11
Ca&%mggéstraémgithg resy rag |ﬁ16mu%o% (§ g%%{pﬁ ,&b%{%%a‘éﬁ ?g;tat;'ﬁ

t
R ;gg gmerk 3 E&?ﬁﬁ@.ﬂf&é&% BEHEHAC AR 1

CO[%YOA f f eﬁ %‘& PEROONYPAE &) st EP 7 is a photograph
de |ciﬁ‘| %ﬁ‘B Bfﬁfﬁ%‘%&ﬁﬁﬁﬁﬂ?%ﬁ?ﬂ%&léwaﬁﬁﬁééilbyathéssues and the
By BB R Bra BBt S e St 2pkbifid syRetexi gty BRETL
deﬁiﬁfé“r?af‘g@a%?0@9@/@%Pﬁébmﬁﬁﬁ%ﬁmmanﬁ@s@ars_anabfmwdmtgﬁe tissue
cytotoxic activity on target cells (T2) pulsed with CXADRLI-207, whereas
no significant cytotoxic activity was detected 30 on the same target cells
(T2) pulsed without peptides.



10

15

20

25

30

35

Fig. 9 depicts the cytotoxic activity of CXADRL1-207 CTL Clone on

woHg 75 MKN74, and SNU-C4. CXADRLI-207 CTL Clone show%dnh L o700
cytotoxm activity on SNU475 that exgresses both CXADRL1 and
HLA-A*0201. On the other hand, CXADRLI-207 CTL Clone showed no
significant cytotoxic activity on MKN74, which 35 expresses CXADRLI but
not HLA-A*0201. Furthermore, this CTL Clone did not show significant

cytotoxic gctivity gn SNU-C4, which expresses HLA-A"0201
north%éﬁlt@ﬁ(y}%)ﬁéwﬁg%ﬁ&d tﬂf} e@)‘(‘%&? k ﬁotm_uLBtHJeplc?st e resu\%‘ﬂr
The GRARBI relngehinmisiitrras<iip BxkpiRics 20thaT OIS ord siécifisdgpfides and
is corip SW%Q%DRLI 207 in an HLA A*0201 restricted manner. SNU475

! CRACIAER 30 R e el DR e OLBg s 4Tt

photognpibdqus)tzﬁgmwwmmmstd@maﬁhe TN RICTAHIVE) orlls usigted
with mﬂm@'teﬁmﬁﬁ%@ﬁ%'% @£ ~aiaed wilhheddentigapeptide, while

i s e B Bt

GAPIH seised againstartiahoClasd. |, HEAL sl @D4ll andica®NGHIAB celis
transfﬁggéﬁwﬁl@ﬁwﬁlcxﬁg%g&&&ﬂe fdfiR: GRRRS-2ArKs CTGI’S;JLQH Bf

showed cﬁ[otoxm activity in HLA-Class | and CD8 restricted ma
NI oG RS A cHoR SRS BT BB PSR K ATORR LBl clls
in culantibeciescagaingh i LOGIRDES (P+1L#5Class 11, CD4, and CD8 were

teﬁ} d4f8£ k@ytﬁt@ %{@ﬁr}mﬁ& 1he, Sytotexic.antivity,. &t %%FD{S’M?&Q&%@%“S 15

rev s 9% inhibitio

e cytoto C|ty The cytotoxicit CTL clone on
deﬂg@w@mguwf@@%é?%é?%%mw reBtled d%‘e"h%ir% é pafd cDs

CXABRIDOAISS werediseshshisd nessdpineisaliegthathe SHINGIboellecognizes

T R SR n o
cells. a@ww@mmom r&@qﬁ%% ﬁ§§£@§lﬂﬂféf€%¥8ﬁ£# EHPPH

(conttsipﬁpmmtewmbwaen&g oI ETXODR ol phRNArEhh depisBdethias
sub ellhllar Ito

at D 1,08 f
photc g B IR L e AR ﬁ%%@?ﬁ*%%(?mﬁfy ’
Conff@rétBN%ﬁﬁ@E}’s“eH%}rﬁﬁé‘élﬁgm|(§%c'¥ﬁi’§@1ﬁf5tlﬁ®éﬁﬁaﬂla MR gssay ignecells
transﬂéb@@@rﬁpbo%h%\l\lﬁléhfhﬁiWmmm@tﬁ@ﬁﬁp@m&zm&ﬁ NIH3T3

Colls SRINIEd BY SOlon (AN ASSAYS. FI0r 5 ASRIGHMG RN of cats

tory gonué’leo i
expressing exogeneous Fiag-tagged CXADRL1 protem w1th anti-CXADRLI antisera ot

ant-Flag antibody.

Fig. 7 depicts the interaction between CXADRL1 and AIP1 examined by yéast.
two-hybrid system. Fig. 7 is a photograph depicting the interaction of CXADRL1 with
AIP1 examined by the two-hybrid system. |

Fig. 8 depicts the peptide specific cytotoxicity of CTL line ralsed by
CXADRL1-207 stimulation. The CTL line showed hlgh cytotoxic activity on target cells
(T2) pulsed with CXADRI.1-207, whereas no significant cytotoxic activity was detected
on the same target cells (T2) pulsed without peptides.

Fig. 9 depicts the cytotoxic activity of CXADRL1-207 CTL Clone on SNU475,
MEKN74, and SNU-C4. CXADRL1-207 CTL Clone showed high cyfotoxic activity on
SNU475 that expresses both CXADRLI and HLA-A*0201.  On the other hand,
CXADRL1-207 CTL Clone showed no significant cytotoxic activity on MKN74, which
expresses CXADRLI but not HLA-A*0201. Furthermore, this CTL Clone did not.show
significant cytotoxic activity on SNU-C4, which expresses HLA-A*0201 but not |
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designated to suppress GCUDI on MKN 28 cells. GCUDI AS5 and GCUDI
AS8 were revealed to suppress the growth of MKN-28 cells. Fig. 16 -
WHEHIEL T photograph showing the purification of recombinant GEQEIPIZ07006

protein. Fig. 17 depicts a photograph demonstrating the result of
inmmnoblot analysis of cells expressing exogenous Flag-tagged GCUD 1
protein with anti-GCUD 1 antisera or ant Flag antibody. Fig. 18A and 18B
depict the peptide specific cytotoxicity of CTL line raised by 35

cx A5G YDI-196 (A) or GCUDI 272 (B) stimulation. The CTL line showed high

cytotoxic, activity on targef, cells (T2) pulsed with GCUDI-196 or GCUDI
e S Dy bt e ROIEME 403 BASIRL 207 CTL
CloneRETifeaBI0P00snitS SATdant -Sbioxic BEtkitx SOBISTEETiLTdd Sidfafel

1 1, A
o R oy

peptidespylssic L tRARFGF & %P—%@W"%ﬁ?&f‘éﬁ P78 and/ Miekigyas fixed
to 20. GTh b8tk (¢ Btion ersbdd higls dydbireid ing tivitycdoixiSh bETTS ghBed with

the id%ﬁ&ﬁﬁiﬁ@%ﬁ@d%m hh et AP a5 PR hout peptide

96 CTL Clone 5 showed no significant cytotoxIc activity
pulse\KN45, which expresses GCUD1 but not HLA-A*0201. Fig. 20 depicts
tHeéigestidgfithetho lddahgeft dnhihditing 3sayy SOWDRE IR6ETL: &lomtbodies
‘ iy . 6., Ak . .
e R R 1 By ot
CXARRI A 68 1 Histid s B o Webdde(pnrathayed axteieupiriadivsy in
HLA-(hhibltans) (0BT radinctedsniastri TRk e cytiotehicsaniigticoorSNUATSM e

_ s : diti . : . ical i |
i b et AR L O T O
CD8 \ﬂ%ﬁsi&%§tﬂ4ef%£hmrcﬁm¥m@@éﬁﬁ%@é%ﬁ@@%ﬂ&éﬁeﬁ@mﬁﬁa@w@m
reveals Fir aidaisl dgaitahb biotdaksty. HAClassohti iy 4f @l CRE0sRBIU475

ic activi -196 one, D|:196 CTL Clon .
targetiﬁ%%%%ﬁ%%&?%d@c%&’ %%ﬁﬂt%%‘gg Béxrl] d%%ééja?lehs tcr)lcﬁtes were used. _ This

showe otoxic activity In : cted manner.' To
result iRdigates thetadieriene swspemres s CXADRLI derived peptide in a

HLA-Class I and CD8 dependant manner.

Fig. 12isa phetograph depicting the result of Northern blot analysis of GCUDI in
various human tissues. The transcript of GCUDI is approximately 3.5-kb by size.

Fig. 13 shows a photograph depicting the subcellular localization of GCUD1
observed by immunocytochemistry of cells transfected with pcDNA3.1myc/His-GCUDL.
cMyc-tagged GCUD1 protein expressed from the plasmid localized in the cytoplasm.

Fig. 14 is a photograph showing the growth-promoting effect of GCUDlon
NIH3T3 cells examined by colony formation assays. ‘

Fig. 15 depicts the growth-inhibitory effect of antisense S-oligonucieotides
designated to suppress GCUDI on MKN-28 cells. GCUD1-ASS and GCUD1-AS8 were
revealed to suppress the growth of MKN-28 cells.

Fig. 16 depicts a photograph showing the purification of recombinant GCUD1
protein.

Fig. 17 depicts a photograph demonstrating the result of immunoblot analysis of
cells expressing exogenous Flag-tagged GCUD1 protein with anti-GCUD1 antisera or
ant-Flag antibody.

Fig. 18A and 18B depict the peptide specific cytotoxicity of CTL line raised by
GCUDI1-196 (A) or GCUD1-272 (B) stimulation. The CTL line showed high cytotoxic
activity on target cells (T2) pulsed with GCUD1-196 or GCUD1-27 2, whereas no

SUBSTITUTE SHEETRULE6)



raised with GCUD1 peptide, antibodies against HLA-Class I, HLA-Class II,
CD4, and CD8 were tested for their ability to inhibit the cytotoxic activity.
WM Dontal axis 20 reveals % |nh ition of the cytotxicity. The PCTHP 3/07006

cytotoxicity of CTL clone on SNU47 argets was significantly reduced
when anti class | and CD8 antibodies were used. This result indicates
that the CTL clone recognizes the GCUDL1 derived peptide in a HLA Class
| and CD8 dependent manner. Fig. 22a and 22b depict the expression of

signifita20315dxicalenivgancer. Fig. 22a 25 depicts the relative expression
ratios (cancer/non-cancer) of FLJ20315 in 11 primary colon cancer cases
examined by cDNA microarray. Its expression was up-regulated (Cy3:Cy5
intensity ratio, >2.0) in 10 of the 11 colon cancer cases that passed
through the cut-off filter (both Cy3 and Cy5 signals greater than 25 OOO).
Fig. 22b depicts the expression of FLJ20315 analyzed by
semi-quantitative RT-PCR using additional 18 colon cancer cases 30 (T,
tumor tissue; N, normal tissue). Expression of GAPDH served as an
internal control. Fig. 23a depicts a photograph showing the result of
fetal-tissue northern blot analysis of RNF43 in various human fetal
tissues. Fig. 23b depicts the predicted protein structure of RNF43. Fig.
24a and 24b show photographs depicting the subcellular localization of 35
myc-tagged RNF43 protein. Fig. 24a is a photograph depicting the result
of Western-blot analysis of myc-tagged RNF43 protein using extracts
from COS7 cells transfected with WO 03/104275 PCT/JP03/07006 14
either pcDNA3.1-myc/His-RNF43 or control plasmids (mock). Fig, 24b
presents photographs of the transfected cells that were stained with
mouse anti-myc antibody and visualized by FITC-conjugated secondary
antibody. Nuclei were counter-stained with DAPI. 5 Fig. 25a to 25c
depicts the effect of RNF43 on cell growth. Fig. 25a is a photograph
depicting the result of colony formation assay of RNF43 in NIH3T3 cells.
Fig. 25b presents photographs depicting the expression of RNF43 in
mock (COS7-pcDNA) and COS7-RNF43 cells that was established by the
transfection of COS7 cells with pcDNA-RNF43. Fig. 25c¢ depicts the result
of comparison on cell growth between 10 COS7-RNF43 cells stably
expressing exogenous RNF43 and mock cells. Fig. 26a and 26b depict
the growth-inhibitory effect of antisense S-oligonucleotides designed to
suppress RNF43. Fig. 26a presents photographs depicting the expression
of RNF43 in LoVo cells treated for 12 h with either control (RNF43-Sl) or
antisense

SUBSTITUTE SHEET (RULE 26)
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S-oligonucleotides (RNF43-AS1) analyzed by semi-quantitative RT-PCR.
Fig. 26b 15 depicts the cell viability of LoVo cells after treatment with the
WQEhHtPAE By antisense S-oligonucleotides measured by MTT assaBC T/#03/07006

MTT assay was carried out in tripliééte. Fig. 27A to 27C depict the growth

suppressive effect of RNF43-siRNAs. Fig. 27A presents photographs

depicting the effect of RNF43-siRNAs on the expression of 20 RNF43.

Fig. 27B presents photographs depicting the result of Giemsa's staining of
was datizble oeliscaftendhatre atite(fyiphlsohwahsiRptatbleRNF43-siRNAs. Fig.

Zé%%i%pdg 5 @&é@%&%&ﬂﬂﬁgaf QO T eecem Mg thauels and

or plasmids expressing RNF43-siRNAs. *, a significant ggf%rence
MKNES, <63 RA-A0R IRy SHRISHEEN FHRITE AL GRRIN 7> that
expresdiff@naBAERN 12 F Y1 28A 120 28 Bluethicbther dapde BN 1860STL Clone
NF43 protein. Fig, Gli
showi B B R D put o
HLA-A0R4Hd media of COS7 cells transfected with pFLAG-5CMV-RNF43 (lane

2F 1y DIOGpYAs IO (lanet by thige @8 Brige iphdtitigraphssie piCHAY Ere 1% AITOf

' Western:-hlot lysi - 3 i '
Clone égﬁgxﬁ{:gl ggxec%gra& %S'ﬁcfg%%é@t%gﬁgecte 4 \—/{I}ﬁ?ﬁt@ﬂé&ﬁ@éﬁ%ﬁhﬂﬁ

ure’'media o
SNU4getenlgdrenthdiais- RNRus e i bR ateh while FLRIGI28R and
peptid%hggﬁlﬁ&mfi thvgégé@&;xlg ﬂ?smmm ﬁfgacd ﬁirgﬂ:(diﬂi?mm edifTqatiteinin dixed
o0 R SOt R A OO ey
the identicih gap tisteirbiaditeris anivkipitei dhe cdiitioarniiE it pRefe
I3,ulse_v_ector (2), 35_ pcDNA3.1-Myc/His-RNF43 (3), or pFLA(_3-5CI\/I_V-RNF43 (4).

T T
raisedlzsinoiiilas-Glesmb Bliipfitassclbipafimah SISy entis gréniprisadigy of
Geusightisent difissenceuhen aomparETwith gl onorkieR®Bly Fig.
S P e S A Sl
raisedtiveith FECURbipeptignotaiivaiics agarest JHaA Hlassgl, SHRNClaphBiddrdpmnd
CD8 er@fy' Q&iﬁgdt@@{h%w?gﬁi@p a@mémstmg ??g)_l@g%i@ﬂ\iitpf?tfgt iﬁtfzmﬁmm
revea AN S LIPS Noe MG PR kS S SHE raes
was s{igmeintlywedeted(lahen Bt einsof apd EDRigntdodian v sepiesdpiBhifesult
indicdHEIRARR betveRR RN ARG INQTTA eariagdptide in a HLA Class 1 and
CD8 dependent manner.

Fig. 22a and 22b depict the expression of FLJ20315 in colon cancer. Fig. 22a
depicts the relative expression ratios (cancer/non-cancer) of FLJ20315 in 11 primary colon
cancer cases examined by cDNA microarray. Iis expression was up-regulated (Cy3:Cy3
intensity ratio, >2.0) in 10 of the 11 colon cancer cases that passed through the cut-off filter
(both Cy3 and Cy5 signals greater than 25,000).  Fig. 22b depicts the expression of
FLJ20315 analyzed by semi-quantitative RT-PCR using additional 18 colon cancer cases
(T, tumor tissue; N, normal tissue). Expression of GAPDH served as an internal control.

Fig, 23a depicts a photograph showing the result of fetal-tissue northern blot
analysis of RNF43 in various human fetal tissues. Fig. 23b depicts the predicted protein
structure of RNF43.

Fig. 24a and 24b show photographs depicting the subcellular localization of
myc-tagged RNF43 protein.  Fig. 24a is a photograph depicting the result of Western-blot
analysis of myc-tagged RNF43 protein using extracts from COS7 cells transfected with
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10 by yeast two-hybrid system. Fig. 31A depicts the predicted structure
and the interacting region of NOTCH2. (a) shows the predicted full length
WL of NOTCH2 protein, and (h) shows the predicted respdifsiplBI3/07006

region for the interaction (ECD, Extracellular domain; TM,

transmembrane domain; ICD, Intracellular domain). Fig. 31B is a

photograph depicting the interaction of RNF43 with NOTCH2 examined by

the two-hybrid 15 system. Fig. 32A and 32B depict the interaction
either peEsh IRNF/BSrRINEHR v esatrshiashydtannskat ahiiEnyriaresattm.
photoéé@hg’gf\tﬂ@ %%fﬁ&@eh arﬂig&@dﬁ&ﬁmﬁa avidte I&Imgafa;iﬂgmlsegi@ﬁmfdy a)%d

e IN ows the predic ull length structure of STRIN protei 24

visualigi B R LB L gt oL e o e
DAPLRING domain). Fig. 20 32B is a photograph depicting the interaction of

Fi?ﬂgh ~43 MDST RIN X apiesLby tRAAYIO R HIde sy ANTFi £1Q.58 3sdeplieta graph

e

! eptide specific cytotoxjcity of CTL. ling.rajse FA43-721.
depict éﬁf‘)‘ﬁ.{ ?%80 )ﬁ?@]@%ﬁ:@ﬁsﬂgﬁ &I/Vt%t‘}g’:( i mﬁﬁocﬁgigeklgéﬁgb
presentd {Bk)tpgtspbis dahicRnhe aatqepiemiafRAEF frie ynatketc RS fpeRNiband
COS7XIRAIC ALY WasLhsliraiar ane thesreamplagesslis il hkpulsed
without peptides (triangular line). iTé}ellne was demorgtrateiht% ave a
DN Al N Kot LG T B SRR AR SRR
COS7RdrdSicitilodt@ily clgnesiaised ndRNRMB42dandtinedatios. The cytotoxic
a ig’.i%ﬁfaﬁﬁ Eﬁﬂ%‘é?z@% bwiRNESiPRRede - PuiaReIROS IS (Johridlcotides
. wasS'tested as described in'the Materials and M(—)Pgu_)éis..The 30 established £
designeffosa PSRN Efohe dhad 02 B SHIN PROISEIRIS 0T Bk D GRPTEERE OF
RINFAGTHS oo sedi svittntad foe pldes ittt hvherstoarivig RN £ighif) canintisotxic

. activi I 1 Y ith
o R T e o
depiclaghesalir AP IHOOR LA IC S LTRSS S0 e TS BEABREES anc
S-olighyiecléutides erldssthad 89 ifiDgengus|TiexpadsRNFA3snamiddlout in
triplicr?StriCted fashion. HT29, WiDR and HCT116 all endogenously express

RIF43, and RNF43-721 CTL Clone 45 served as an effector cell. WO

0Figod b4 B slonisiohoea° W PREPHEY s Hest thB T GetIRAl thes Bt
27A preiespiiiptapIZNEgiciad 6 bitetand mwmmmmmww
e S0 ) OO et s
viableseripelisrdhadrneapricyisiomtalnsiibh aEREEERDPE triakghiar flepicts
the re¥WN e RIEIDiesSesnRME Saasteaaid Wil Al ralnsl aFiEH (enpbiynojidadrifatesal g
RNFJ{J)?'F?I)RWRISCh Q),(Fz)xrgisg%?tslcant difference (p <0.05) as determined by a Fisher’s
protected least significant difference test. _

Fig. 28A and 28B depict the expression of tagged RNF43 protein. Fig. 28Aisa
photograph depicting the result of Western-blot analysis of Flag-tagged RNF43 protein
secreted in the culture media of COS7 cells transfected with pFLAG-5CMV-RNF43 (lane
2) or mock vector (lane 1).  Fig. 28B is a photograph depicting the result of Western-blot
analysis of Myc-tagged RNF43 protein secreted in the culture media of COS7 cells
transfected with pcDNA3.1-Myc/His-RNF43 (lane 2) or mock vector (lane 1).

Fig. 2GA and 29B depict the growth promoting effect of conditioned media
containing the Myc-tagged or Flag-tagged RNF43 protein. Fig. 29A presents
photographs depicting thé morphology of NIH3T3 cells cultured in control media (1) or in
conditioned media of COS7 cells transfected with mock vector (2), -
pcDNA3.1-Myc/His-RNF43 (3), or pFLAG-5CMV-RNF43 (4). Fig. 29B depicts the
number of NTH3T3 cells cultured in the indicated media described in Fig. 29A. Data are
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HLA-A24 but not RNF43. Moreover, RNF43-721 CTL Clone 45 showed no
otoxic_ activity on irrelevant peptide pulsed TISI (filled quadrilateral

cyt
W%}éﬂé"&%?ﬁe) and SNU-C4 (filled circle line) which expresses RNE43/$kft3/07006

little HLA-A24. Fig. 36 depicts the result of the cold target inhibition assay.

RNF43-721 CTL 10 Clone specifically recognizes RNF 43-721 in an

HLA-A24 restricted manner. HT29 labeled with Na251Cr 04 was

prepared as a hot target, while RNF43-721 peptide-pulsed TISI (Peptide
shown a9 Tveans o8 tripbicpicotEnemgEntmfan RIS BTEYP: 2a1s wasS Tk d HEPHicTHe
differeRAURKIC AR OR HH 2 MESIIkiER0 by)ihe addition of TISI pulsed with

e identic tide (filled quadrilat ine ile.alm inhihiti

S By e SRR BTREHE vk aAT S g A e
recom e iteteinldfiRNE4Y. 3Figepiddiamicte hiaschenatitotisiesebii’howing
e o iesc oty ot ANEas Tat T Gl

,.a on ic activi - e.
crpres TSRS LT D B EJEE SEhty i HHER Sl ot G
0.2 mMCEgRFStrictBigAaGren Futognpindeapictistethactanmisioair e cloeszed
meifﬁﬁg;ggefém B'%F%&m&ﬂ%&;@g}; Bpgﬁiﬁ;m% elmfifé ﬂq&;g dgpkridlA-Class 1
. an were tested for their ablli [ ic .

Tt AT R S6R S TR TN G G ined
by yeastytetoliditjdofySiFin.cldFig. G AViEpR tetiyepsodistodisimifiteratindediadattmeians
region 90 NEFeGh CRP) aRd.Ce ﬁ@ﬁﬁ;@gie{%l‘l"l%%tl‘x‘ sRecthRiresOiNdicpiesin,

that the CTL clone recognizes the REF4 erived. e% 25 Ii{_,f\
and (b)shaws ReprdifeE aPIBHaIEH MARNEE ﬁ‘ij?%%‘ﬁ‘h t %E%té%?% the
domainei) e speatiicheytotduinitn pIEhe _ﬁffacﬁﬂeblrdmadin)\lithﬁﬂ\l B4B-519 (A)
photog?éfgﬁé}igcgﬁfﬂlgﬁ% (B rdARRECE RIS SVRONE B IEN QUIRIRAXICHL AGHY B PRybrid

t cells (12) pulsed with RNF43-11-9 or RNF43-11-10, whereas no
systemsignificant cytotoxic activity was observed on the same target cells (T2)

mﬂg\e:;mjmmzm;mmammwammmmmm@mwexspénﬁ-:bby
the ye&%ﬁﬂ?ﬂi@%&ﬂm@oﬁ . @ﬁe&pﬁtﬁ%ﬁ%ﬁg{éﬁ %%qu%f}?!h@:kﬂ&@ng
_ stimulation. C{%gxm activity of 4 RNF43-11-9 CTL%%:J%@&: tein. and (b
regionRRELBIN -1 (G LsbRes B pesstictech il depaPorteucEys gfgin, and (b)
shows diespritikctdd tmmmmmmmrMmﬁmmmmrg Hiwdl
32B is%’ﬁﬁé(%%&gﬁ%é@c ;%'t longs haghyepraeentaiotrHeacivitiesanjarget
ells (T2) pulsed wi

C th the peptides without showing any significant -
two-hyRrdi8YFteBE tivity on the same target cells (T2) SUBSTITUTE SHEET

(Rigl B3 2RpIMOB3pANHRTH RETY IROBIRLAPEIITTL line raised by RNFA3-721
stimulation. The CTL line showed h}gh cytotoxic activity on target cells (TISI) pulsed
with RNF43-721 (quadrilateral line), whereas no sienificant cytotoxic activity was
detected on the same target cells (TIST) pulsed without peptides (triangular line). CTL
line was demonstrated to have a peptide specific cytotoxicity.

Fig. 34 depicts the peptide specific cytotoxicity of _CTL'clones raised by
RINF43-721 stimulation. The cytotoxic activity of 13 RNF43-721 CTL clones on
peptide-pulsed targets (TISY) was tested as described in the Materials and Methods.  The
established RNF43-721 CTL clones had very potent cytotoxic activity on target cells
(TISI) pulsed with the peptides without showing any significant cytotoxic activity on the
same target cells (TISI) that were not pulsed with any peptides.

Fig. 35 depicts the cytotoxic activity of RNF43-721 CTL Clone 45 on HT29,
WiDR and HCT116. RNF43-721 CTL Clone recognizes and lyses tumor cells that
endogenously express RNF43 jn an HLA restricted fashion. HT29, WiDR and HCT116
all endogenously express RNF43, and RNF43-721 CTL Clone 45 served as an effector cell.
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that were not pulsed with any peptides. SUBSTITUTE SHEET (RULE 26)
WO 03/104275 PCT/JP03/07006 18 Fig. 40A and 40B depict the

WIS activity of RNF43-5 CTL Clone 90 and RNF43-17 CTL RYSHEE3#7006
on HT29 and DLD-1. RNF43-5 CTL Clone 90 and RNF43-17 CTL Clone
25 recognize and lyses tumor cells that endogenously express RNF43 in
an HLA restricted fashion. HT29 and DLD-1 all endogenously express
RNF43, and 5 RNF43-5 CTL Clone 90 and RNF43-17 CTL Clone 25

TISI whiYREES al elfectansedoddnviasreadrastiie. taraqitat spesiatione 45

L R

are (4]

showdd Ho Qg}ﬂﬁc%ﬁta?ﬁ 1@@&@%@'&&%@9@@%}%&
RNF43 but not 10 LA A*0201

expresses ig. 471, depicts the result of
expresssfitAVESt RIBRIGHAEY RRETAT ooty aearlla  pbEAphRbich expresses

HLA-e26pnizes RNFA43- 1i8ravect] RANEZE31riCtEd Glanndh Miﬁﬂ:d&(b&b&dﬁdhlc

activitdBh NAdRHuf D8 (ﬁ;};ﬂ@éﬂﬁ%‘%?&ﬂl&? Rk l&oﬁw&ﬂ'%n% SNU-C4

eptide-pulsed T2 (Peptide +) was use% as a cold target (Inhibitors). E/T
(filled girgle Lachvdtidh opretss BGI SR ULE TR A ET116 was inhibited by
theiadibtipiofs TRepustsddofitin:thel doardmdhhisjpisaesedyile MiND4B8rt21 CTL

Clonei Eé*&i‘ﬁ%ﬁi%&%%%‘%z@/ H}@Pﬁ&@ %‘IQ { 91f$| %t‘ﬁ&'tﬁ‘%%@&%@@d%hﬁﬁr& e%@

SCri of the Invention The words "a", "an", and "the" as used.herein

labeieé]@aw PeSEOrEa peRERS i o ubie B AL aeptide-pulsed
TISI (rgseit @pphsatsle@ dﬁlemﬁlésaﬂgmedmﬂmgenmwﬁhd andd3& D! The

cytotomc%%ﬁﬁ%ﬁsﬁﬂb'%v%a}%% %8I@J@Hg%q@ﬁgﬁ%F%%ﬁﬁW%{%ﬂe@d entical

corresponiding non-cancerous ti XADRL1cDNA consists 0
Pﬁptl®4(f@1ﬁ@1 aradhitiEsmdinantinleaimpEnrdahiRtinmansyradhy Headditimmsof
TIST ealsaitpeptise pHQUDPB}. qﬁh&rnpemlzﬁxf@adlng frame encodes a

Pyt 433 amio.aci %Hhe'@uocisﬁgt ARG AR AR s

(a rl'bln 1%5hterac Ing roteln sa ein hat assﬁmates with atropin-

raiscagns Hisponamd. L3 RGBSR H SHIEBAEAYiEY
" of RNGHGPIYI emlcmmdeﬂmwedmmm&a@mmaew@mememwng :

WW
YR SR e R TS SR\ B SRR,

era activi
cloneppisad GHEVBNEAS o oL mnmmw@bé@@@%&%@m&@m
CD4, aMNOFLide5e eHaaRC o Frasmeth Aty de ikikybaf thb oyt 3d ictacENADR The

horizontal axis reveals % inhibition of the cytotoxicity.. The cytotoxicity of CTL clone on
WiDR targets was significantly reduced when anti class I, CD3, and CD8 antibodies were
used. This result indicates that the CTL clone recognizes the RNF43 derived peptide in a
HLA Class I, CD3 and CD8 dependent manner.

Fig. 38A and 38B depict the peptide specific cytotoxicity of the CTL lines raised
with RNF43-11-9 (A) or RNF43-11-10 (B). These CTL lines showed high cytotoxic
activity on target cells (T2) pﬁlsed with RNF43-11-9 or RNF43-11-10, whereas no
significant cytotoxic activity was observed on the same target cells (T2) pulsed without
peptides.

Fig. 39A and 39B dcpict the peptide specific cytotoxicity of CTL clones raised by
RNF43-11-9 (A) or RNF43-11-10 (B) stimulation. = Cytotoxic activity of 4 RNF43-11-9
CTL clones or 7 RNF43-11-10 clones on peptide-pulsed targets (T2} was tested as
described in the Materials and Meéthods. The established RNF43-11-9 and RNF43-11-10
CTL clones had very potent cytotoxic activities on target cells (T2) pulsed with the

peptides without showing any significant cytotoxic activity on the same target cells (T2)

SUBSTITUTE SHEET (RULE 26)



(coxsackie and adenovirus receptor). Therefore this protein was dubbed
CXADRLI (coxsackie and adenovirus receptor like 1). On the other hand,
WRRYBETDI cDNA consists of 4987 pucleotides that contain an BpEHE03/67006

reading frame of 1245 nucleotides as set 35 forth in SEQ ID NO: 3. The
open reading frame encodes a putative 414-amino acid SUBSTITUTE
SHEET (RULE 26) WO 03/104275 PCT/JP03/07006 19 protein. Since
the expression of the protein was up-regulated in gastric cancer, the

that wlORINHMRsAWRAGE Ffebtds (Up-regulated in gastric cancer).
Furthermore, the present invention encompasses novel human gene
RNF43 whose expression is markedly elevated in colorectal cancer
compared to corresponding 5 non-cancerous tissue. The RNF43 cDNA
consists of 5345 nucleotides that contain an open reading frame of 2352
nucleotides as set forth in SEQ ID NO: 5. The open reading frame
encodes a putative 733-amino acid protein. RNF43 associates with
NOTCH2 and STRIN. NOTCH2 is reported as a large transmembrane
receptor protein that is a component of an evolutionarily conserved
intercellular signaling mechanism. NOTCH2 10 is a protein member of the
Notch signaling pathway and is reported to be involved in
glomerulogenesis in the kidney and development of heart and eye
vasculature. Furthermore, three DeltalSerratelLag-2 (DSL) proteins,
Deltal, Jaggaedl, and Jaggaed2, are reported as functional ligands for
NOTCH2. STRIN encodes a putative protein that shares 79% identity
with mouse Trif. The function of STRIN or Trif remains to be 15 clarified.
Consistently, exogenous expression of CXADRLI, GCUD1, or RNF43 into
cells conferred increased cell growth, while suppression of its expression
with antisense S-oligonucleotides or small interfering RNA (SiRNA)
resulted in significant growth-inhibition of cancerous cells. These findings
suggest that CXADRLI, GCUDI, 20 and RNF43 render oncogenic
activities to cancer cells, and that inhibition of the activity of these
proteins could be a promising strategy for the treatment of cancer. The
present invention encompasses novel human gene CXADRLJ, including a
polynucleotide sequence as described in SEQ ID NO: 1, as well as
degenerates and mutants thereof, to the extent that they encode a
CXADRLI protein, including the amino 25 acid sequence set forth in SEQ
ID NO: 2 or its functional equivalent. Examples of polypeptides
functionally equivalent to CXADRLI include, for example, homologous
proteins of other organisms corresponding to the human CXADRLI
protein, as well as

SUBSTITUTE SHEET (RULE 26)
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mutants of human CXADRLI proteins. The present invention also

encompasses novel human gene GCUDI, including a 30 polynucleotide
WREIHIR as described in SEQ ID NQ: 3, as well as degenerate® SAGP3/07006

mutants thereof, to the extent that they encode a GCUD 1 protein,

including the amino acid sequence set forth in SEQ ID NO: 4 or its

functional equivalent. Examples of polypeptides functionally equivalent to

GCUD1 include, for example, homologous proteins of other organisms

cqﬂﬁgeﬁmndﬁag?wheﬁwﬂm_ 7 hﬁ&Uﬁ@a&m@mkaa&@ﬁmewﬁnd
rotel rt t tin on o)
RN P T S S O 167 08 S g
CTL Glysiydiusiecaiizesugliones s geediivdadtipng Egnospe prassweitds in an
HLA %%ﬁﬁ'ﬂ@dF %@;{ﬁi_&ﬂd mlqméirz]&hﬁmﬁ HII@?%&%&HI@EH@[@;VS?W S.Eiianicé)
protein, inc id seguence set forth in

RNFARS (o by ot R O b TRl e RaR BB a2 wes
used aqbdvaleet thaRNFEd Doh ckptessathdidin p[BNIHAE dgbu s protdifs: BdoR iffrei-17
CTL q&mah ; ﬁcé%@lzﬁi%ﬂ% iRdR R MR Btﬂﬁ4f’t?ﬁ@@tjﬁt‘e§§ Méﬁi# ﬁgmaﬁﬁﬁ

of human roteins. In o ventign, 1ction
HLA- e O B R SO by BPATRE RSO e 23
showabliopsifedtatimr it iCADRIitly, GCURT, whifiNESB: pret &N EAY butowrifer
HLA-ARgpggnic activity to cancer cells. Whether the subject 10 polypeptide has

a cell proliferation activity Qr not can he judged by introducing the DNA

o o & R A BN B LA R Ao AN s A Clone
spec fpollyp eptisimizesdk Nétddtinh-$ iom dlloh-aRpaslifertationaofithe cCBNSIHA6 labeled
with ﬁé@%@ﬁéj@vﬁ?&%@&@?g RGiL et,%%%@mﬂﬁg'ﬁ%ts leq T2

NIH3T3 cells for CXADRL1 and GCUD1; and NIH3T3 “célls, 480 %ells,
(Peptigei ¥ys et cRI ERECARUHRAIRTRly, WhbiREPHassibede®- T
cytotgpidypeptidecs HOTHb6 altys eghibadarityt ch€ XdiRinlofMEY jhdsedigeds by identical
peptiflS RIS RINYIRGBRILY Seiblamyrheineisondierier MtSHPRGtide pulse.
polypeptide is functionally equivalent'to RNF43 may be judged by
detecting its binding ability to NOTCH2 or STRIN. Methods for preparing
Detailed|VReptigdsifufctio fimkyneguivalent to a given protein are 20 well known
OYrRAGEAN-gKilid-in the ait-and inghdekaoun Malhers ek odusiigwise
_mutations into the protein. For example, one skilled in the art can prepare
specifsih dxstigeisdfunctionally equivalent to the human CXADRL1, GCUD1, or
The RMEAS qppliciniby ideratiisingasl dppreprigéesn uCAIONAR thendm{FOLERK whose

expre§§9ffque 8I§ﬂ&ﬁ§ offaGsR P r%?ingc'astric cancer compared to comresponding
non-cancerous tissues. The CXADRLI cDNA consists of 3423 nucleotides that contain
an open reading frame of 1296 nucleotides as set forth in SEQ ID NO: 1. The open

reading frame encodes a putative 431-amino acid protein. CXADRLI associates with -

&

AIP1. AlPI{atripin-l-interacting protein 1) is a protein that associates with atropin-1, a-
gene responsible fora hereditary disease, dentatorubral- pallidoluysian atrophy. AIP1
encodes a deduced 1455-amino acid protein conatining guanylate kinase-like domain, two
WW domains and five PDZ domains. The mouse 'homolog of AIP1 was shown to
interact with activin type IIA. However, the function of AIP] remains to be resolved.
The predicted amino acid sequence showed an identity of about 37% to CXADR
(coxsackie and adenovirus receptor). Therefore this protein was dubbed CXADRLI1
(coxsackie and adenovirus receptor like 1). On the other hand, the GCUDI ¢DNA
consists of 4987 nucleotides that contain an open reading frame of 1245 nucleotides as set
forth in SEQ ID NO: 3. The open reading frame encodes a putative 414-amino acid

SUBSTITUTE SHEET (RULE 26)
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C.; by site-directed mutagenesis (Hashimoto-Gotoh et al., Gene
152:271-5 (1995); Zoller and 25 Smith, Methods Enzymol 100: 468-500
WQPa%2 Rramer et al., Nucleic Acids Res. 12:9441-9456(1984); Kr&Hw8/07006

and Fritz, Methods Enzymol 154: 356-67 (1987); Kunkel, Proc Natl Acad
Sci USA 82: 488-92 (1985); Kunkel, Methods Enzymol 85: 2763-6 (1988)).
Amino acid mutations can occur in nature, too. The polypeptide of the
present invention includes those proteins having the amino acid

proteinse fimricte ektireshigm ahtBXosOeL WBOIEGEDAcO LRSS prots the

pmtm%@timcpeee@ PR AR Aie ﬁswaé@qnaf@vided the resulting
mutated pol eptides are functiona 2_:‘]?%uwalent tP the human

SRR M FFABEE ST SRS L BR D o
e‘iplesm}ma;mﬂ;mﬁy eyetdrallyol@etal it sconens] prefararigraliagino

non~caﬁ<%%§€9rg@§§t aﬂﬁn@&mt ge{]eﬁﬂlx&s%ﬁleemgwamﬁiea%mfw%{mb n
moadairie pI’O eln roteins, navin 1IN0 ac m ITie )

open readigifamg fgﬂdg‘éﬁlﬂﬁ@% @fﬁd&%@ﬁﬁﬁﬁe :iﬂ P5Rpading
frame d@sidees pmmmmmmym@mecm@@mmmm M EHEA2 and

se Mark
TGS s

compongaL B EXRL RSB SABREG0 el R BarR a|%9EB€H2

is a prodadi nﬁ@ﬁdxﬁ(ﬂﬁiﬁﬁ%&dﬁé@ﬁaﬁﬂg ({ARRYy arthie mponedcideasicdiectbibe

giomer?ﬁu %tnequl' i ﬁl}ug [{?Qﬂ}éﬁ%{?ﬁ% d @rﬁeg{fg?rﬁé'ﬁr@%@ gyacilimyich the
ert|es of the amirio aci ain are conserved (a process known

Fuﬂhemmﬁewdﬂd@a@m@%%%@%%& Fjomsahiiial drgretid dreenfd
are repoRiciSis ﬁnmammr@h&df@phdmﬂmmm@m CAchdbs MpRatReproteil that

shares 9¥%?€ hlllxi},amlno acids "fRf T{'}Id %nEm% ?I&Nsorlfnf%ﬁﬂﬁ ﬁh@éns

ollowing functional groups or 10 characteristics in common: an
Clarlﬁedhphatlc side-chain (Q A, V, L, |, P); a hydroxyl group containing

SigerGbRIRIS &@@h@%ﬁp@@épy@ SOOI sjdecahiain ¢CRNYVA into cells
conferrf%rbox “C ; and“?t%; %fon&alg%n g:!ldgf % s%%)@sis%h%m%) ?%%E

e
aihie ain an aromatic containin ain (H,

S- ohgcmuvlewydmxesmlp&?@fﬁﬁéﬁ@l&ﬁeﬁ@m&b@‘%@dﬁ@%ﬁ B des of

growﬁﬁiﬂﬁaﬁ@iﬁef dnbaeampe ofiepoliRinpfisedgredichaalE ADRIOTeGOUDI,
Eﬁéldues are added t e amlno acid Se@%%ﬂ

m

We{ois|cimea ro Siis 3 fasion proPh ?gnc‘:[on §#1t|}rl1e atﬂlv;ty of

these photieian OXMDR elp@wm s@nﬂmﬁs rotEnrnsiohcppstsins are, | A
fysio @%@éﬁb&b&&%ﬂ EnS AR MeSHoWR hubiaR Mk DI AN dagig 2

polynuc?e%tlde sequerice as described in SEQ ID NO: 1, as well as degenerates and
mutants thereof, to the extent that they encode a CXADRLI protein, including the amino
acid sequence set forth in SEQ ID NO: 2 or its functional equivalent. Examples of
polypeptides functionally equivalent to CXADRIL1 include, for example, homologous
proteins of other organisms corresponding to the human CXADRLI protein, as well as
mutants of human CXADRI1 proteins.

The present invention also encompasses novel human gene GCUDI, including a
polynucleotide sequence as described in SEQ ID NO: 3, as well as degenerates and
mutants thereof, to the extent that they encode a GCUD1 protein, including the amino acid
sequence set forth in SEQ ID NO: 4 or its functional equivalent. Examples of
polypeptides functionally equivalent to GCUDI1 include, for example, homologous
proteins of other organisms corresponding to the human GCUD1 protein, as well as
mutants of human GCUDT1 proteins.

Furthermore, the present invention encompasses novel human gene RNF43,



10

20

25

30

35

proteins, and are included in the present invention. Fusion proteins can be

made by 20 techniques well known to a person skilled in the art, such as
W%ﬁfﬁ%ﬁy@the DNA encoding the human CXADRLI, GCUDI, or RIHAF03/07006

protein of the invention with DNA en%oding other peptides or proteins, so

that the frames match, inserting the fusion DNA into an 2 expression

vector and expressing it in a host. There is no restriction as to the

peptides or proteins fused to the protein of the present invention. 25

includiipmpoamiitiss iteateganrioe asdebaihpd PSS AR Y Aise avedl tedppsnsiRics

e ™
. I gy b, - ,,OXHi ini ix His.(histi

sid QUGB SOMISROL DA QR HORS ORI Rc FEERE O

polypdffiReSRiirigmeiy, cofiBilanifragheit? cheds, Iflg‘ﬁmgpﬁ-lﬁgr,l@gnmmtems

of oth%%%ﬁﬂigﬁg%?& iR & WP WinIAGREn: Briadn PIOIRIN & HRamarss

e 30 like. Examples of proteins that may be fused to a protein of the
human B PIERIRR GST (glutathione-S-transferase), Influenza agglutinin

(HAhinpresaogiobiivoohstenty EGioctiofaliylagtosiden? pMBR that the subject

polyp%n}?(iteoﬁgé byadip {)(Plgiggmﬂﬁ%%ﬁ%rﬁf%ﬁ&ﬁ%ﬁ@@%ﬁ%ﬂ@@ﬂpﬂr
l?smg commercially available DNA, encoding the fusiop peptides or, .
RINF43 graiai e (e Soaish BUePSRHe MU BN ACSAR5EH RS e a%’@i{%ﬁ‘hg’@ Bolgst
polyptigidk sentdalgritf Atidexpiessiog thecimsbe jDdgaddre pareduding the DNA

R Bl dollproC Ao . _ NS
enco B B o e e
detecm@mmmmweﬁﬂm%tbsgﬁﬁe oReeate etiaaydreinagong:
Such 8uPiAd RIS E oidBleNYIHBTDERTPEEA IRBY Y ORE UKl enbd NI T3
celts, THAAD ERAVHR A NG eI lomplagi y IR e QrRak: of

Seduence encoding man CXADRLI, GCUD1, or RNF43
polypepstéerigifenciemlly ipuiolent 50 675) Didliseaberirardi g Leriivgdnt
bindiﬂglmsaﬁ idﬁmlhhe W%&&A@Eﬁﬁ%@m@m@mﬁﬁwmmm@nm

. isolate The po tides of the inyeRtian inGlsie
- b AR P R Y R SO SN
STRI®6quence encoding the human CXADRLI, GCUD1, or RNF43 protein and

argAun6HS Rt e At 9Bl ISe e BUMRRIEHAD Biuivalel) Bla givBNFrdin are
R T
mutafiotypiefstithe gretsited Fpeerienney orasillsdiimihe BEvink PaIE) pRypeptides
e s e
ot A AIRALIAY B A S LIk RNy e e
by site-divediid mnmtagsdiesjsttidashimoto-Gotoh et al., Gene 152:271-5 (1995); Zoller and
Smith, Methods Enzymol 100: 468-500 (1983); Kramer et al., Nucleic Acids Res.
12:9441-9456 (1984); Kramer and Fritz, Methods Enzymol 154: 350-67 (1987); Kunkel,
Proc Natl Acad Sci USA 82: 488-92 (1985); Kunkel, Methods Enzymol 85: 2763-6 (1988)).
Amino acid mutations can occur in nature, too. The polypeptide of the present invention
includes those proteins having the amino acid sequences of the human CXADRL1,
GCUD1, or RNF43 protein in which one or more amino acids are mutated, provided the
resulting mutated polypeptides are functionally equivalent to the human CXADRLI,
GCUDI, or RNF43 protein. The number of amino acids to be mutated in such a mutant
is generally 10 amino acids or less, preferably 6 amino acids or less, and more preferably 3
amino acids or less. , ~ -

Mutated or modified proteins, proteins having amino acid sequences modified by

substituting, deleting, inserting, and/or adding one or more amino acid residues of a certain
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15 human GCUDL1 from animals, it is particularly preferable to use tissues
from testis, ovary, or brain. Further, in isolating a cDNA highly
WheHiS#18ddus to the DNA encoding the human RNF43 protein frdtiT/5Po3/07006
animals, it is particularly preferable 3 use tissue from fetal lung or fetal
kidney. The condition of hybridization for isolating a DNA encoding a
polypeptide 20 functionally equivalent to the human CXADRL1, GCUD1,
or RNF43 protein can be routinely selected by a person skilled in the art.
amino kddexample, hybitizatlonway hetapetiorsnizihbl/ biohgictingtivity (Mark et
r
. P S B (R %%ﬁf@?ﬁ%‘%@ﬁ%ﬁﬁ%gc
10:6485 RO F FMBRAeTME RIS G093
(1982)§xample in alow 25 strlngent condltlon A Iow strlngent condition is, for .

ore pre fera , strlngent on |t|o s are use Ahlgh strlngent
acid mccahmhéhmrcfmréﬁaﬁfpﬁ@ mmﬁgl@ siftedhaimaresgEscoved ¢ BB SHEnOWD

as con§@ﬁ'ﬂit@fﬂﬁﬁf@tuéﬁifﬁfbgﬁtmiﬁn}heﬁﬁiﬂﬁﬂﬂ%@)ﬁ;ﬁtﬂ}ﬁﬂié\s|k§f38ﬁ31£0a¢ﬂbs$ﬁs :
chams axie Kﬂc(l) !%qmr:n z{?ﬁlﬁ‘g d W N9 ﬂNlﬁF t!ﬂ I;W { f%ﬁ bl fg&gso(R

WRVET Severals ctors, suéh’as teh"lpe tu

D, N, Goﬁeéhtfaﬁ{;Mﬂmmmﬁ@%w@n&y@rfﬂ%‘ﬁws&ﬂaﬁt@ﬁ@&@ps or
characBiiierdintBerriGrRSHigRisslecthen PGl rsvoIadnigye Hyar@@glgsd@

.Strin In f hybr ization, a gene am I|f| atlo
contai &‘g@ﬁe*ﬁ’ Eéagfg’ase (f: Lo conta PBRY method, gan ge ua]ilze xS
acid awskﬂateia®m1§nso‘dlng:%@85(9@Np@p%eﬁ@ﬁﬂlé@ﬁmma@@ (ﬁeK H)

and anfuimﬁ&@x&%hhg%@hlaimﬁ) ERNEE3WIoteib ) SR ardiimeicyntnehiardic
gsed ge#lee?e yence.ipnformation of the protein encoding WO
the ong3giigh SHCHRR 06 23 DNA (SEQ ID NO: 1, 3, or 5).

PAly peptiglsafmpelpaptididn ailyidyonsste mets thainaeifscosiiprslare added
to the GfikPbi@5HNEASRIRIRIBRNRIASAIDY, @@Wdﬁ@m@tbfﬁi@&mmﬁfum{m

above h tlon te o) techni
e e
are, fuhwnmof@%/hmmmELloGr@Nmsq@rBWB‘ piiefin Gibisbor pepsidenigr
protelﬁgf%ﬁﬂ@@xﬂ&ﬂ”ﬂwﬂmé@Qe/s%ﬁf ﬂﬂl@ﬂﬁorpreﬁafﬁbiy;ﬁ@%ﬁ@%e&nm@rsy

prefera 0% or hi her prefera 0/
teChmﬂB?ﬁBY %5‘5? ?&%ﬁ &%[élﬁmﬁ‘fgg % 9% owm%g[t]ﬁ %Fﬁ% Qling
the hu.mamﬂ]mml,@ﬁﬁﬁpmmmmﬂﬁwmnﬂ%%ﬂf(%)m@mg
other PQYREPHE 8RS, RAaBRNHE YRR RRY NAVS R BHORS ikh aVNPOIRGIEN

sequence, . . .
expression vector and expressing it in a host. There is no restriction as to the peptides or
proteins fused to the protein of the present invention.

Known peptides that can be used as peptides that are fused to the protein of the
present invention include, for example, FLAG (Hopp et al., Biotechnology 6: 1204-10
(1988)), 6xHis containing six His (histidine) residues, 10xHis, Influenza agglutinin (HA),
human c-myc fragment, VSP-GP fragment, p18HIV fragment, T7-tag, HSV-tag, B-tag,
SV40T antigen fragment, Ick tag, a-tubulin fragment, B-tag, Protein C fragment, and the
like. Examples of proteins that may be fused to a protein of the invention include GST
(glutathione-S-transferase), Influenza agglutinin (HA), immunoglobulin constant region,
(3-galactosidase, MBP (maltose-binding protein), and such.

Fusion proteins can be prepared by fusing commercially available DNA, encoding
the fusion peptides or proteins discussed above, with the DNA encoding the polypeptide of
the present invention and expressing the fused DNA prepared.

An alternative method known in the art to isolate functionally equivalent
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molecular weight, isoelectric point, the presence or absence of sugar
chains, or form, depending on the cell or host used to produce it or the
WOBF{f&44I8n -method utilized. Nevertheless, so long as it has a fUHEHSRI3/07006

equivalent to that of the human CXABRLl, GCUD1, or RNF43 protein of

the present invention, it is within the scope of the present 15 invention.

The polypeptides of the present invention can be prepared as

recombinant proteins or natural proteins, by methods well known to those
polypegititlesiiin it aamplacttomisiadtuping i tailizatire g ivserhErpl ot al.,
MolecBNemhichsacadesine palipspticiaabtiierboesant PRETIORYIR! One

R S S A e o
the DNiAGanappromodie st hoslhoORARPRItheGRURG:, erndbttiymefainie., SEQ
D Nd?%',yh@,ecﬁlki?ﬁmﬂ %}é@&%&m%maﬁre&&ifd&nrgﬁﬂﬁseﬁtﬁem rt]ﬁé ﬁﬁﬁ;}glig ion
excnange cnromatogra , reverse ase C ogr, ,geltl 10
CXATR bR AT A RSN R EOSAINTO WNAn ah bR Baden oF the
presenthiayenaiemninfitide fresetitimneicndsdixe oA hat byitriding witre wWiznie 25
part o B&%&%@g&&%&ﬁﬁgm@ fndls? (Mag B H1E PelvRaptids: ahiraPpesent

invention 1s expressed within host cells Sfor exargle anima| eI#s and.E.

and arg SInGHORHIK RS RIRBHIH JRIBAMORE BRIh GSHILL anRi 37 petgin.

These (919 prptietinchidinnsapieheniotbyyith coritiplendistiriods; thetexpteseed
recompinant pr | |

from HEFAT ORI B SO0 RUCHEGUS G2 SUIBLI B, SRR RITKE

genﬁ)~exb‘ré§§éﬁﬂﬁsﬁ§9}‘&féiﬁg¥%§é@@%ﬁﬁ%&frﬁﬂ}'ﬁ}%ﬁ8’1‘?&%‘%&‘? BYRAAG, it

CXAERQD?I‘G@%@@&@%M]M sifie g ysinipuantipprifesatsl &ml titisyearfFinABstis or
respectively.,After. purifyin i N, it | ble

ovaryrc AN LR AP G B0 P Dl il e

humatdGfHiiRh zemamimals, S5ypadicrirbromsiirells R uso AT bl AR iftis Ovary,
or brakOVWA & HRrsemckiled N bl yiaoextuppls tbyleddMaatng simattiaity

ma R R el BRI s o et

lung asdrded kikreibund, with the extract of tissues or cells expressing the
patypeptisias d1e preaeniioN otinalatihe anivadissodtizbep@ohpiodal

.antipodies o nagclopal antj ies, - nt.i '
funcu gty SRl e oA CRABRLE SEGH L HRABT AR can be
routinglyewsiistedimeyposensditiod indhcartamiins aeimplghabadizpdeningy bhe

perforMRSPtidRetihe praspirdpveRtion esit consisiaialaliierst Gani ﬁaapid-hy'b_ |

butfe {Asidehies AME SCIENCE), adding a labeled probe, and warming at 68°C for 1
hour or longer. The following washing step can be conducted, for example, in a low
stringent.condition. A low stringent condition is, for example, 42°C, 2X SSC, 0.1% SDS,

~ or preferably 50°C, 2X SSC, 0.1% SDS.- More preferably, high stringent conditions are

used. A high stringent condition is, for example, washing 3 times in 2X SSC, 0.01% SDS
at room temperature for 20 min, then washing 3 times in 1x SSC, 0.1% SDS at 37°C for 20
min, and washing twiceé in 1x SSC, 0.1% SDS at 50°C for 20 min. However, several
factors, such as temperature and salt concentration, can influence the stringency of
hybridization and one skilled in the art can suitably select the factors to-achieve the
requisite stringency.

In place of hybridization, a gene amplification method, for example, the
polymerase chain reaction (PCR) method, can be utilized to isolate a DNA encoding a
polypeptide functionally equivalent to the human CXADRLI, GCUD1, or RNF43 proiein,
using a primer synthesized based on the sequence information of the protein encoding

T
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amino acids or more, and more preferably 9 amino acids or more. The
partial peptide can be used, for example, for preparing antibodies against
W/ by Beptide of the present invention, screening for a compo@&dAF4s/07066

binds to the polypeptide of the presezﬁt invention, 10 and screening for
accelerators or inhibitors of the polypeptide of the present invention. A
partial peptide of the invention can be produced by genetic engineering,

by known methods of peptide synthesis, or by digesting the polypeptide

DNA (fRQain &Rt Byikt yan appropriate peptidase. For peptide synthesis, for

gergg}sﬁéﬁtlagé ¢ Rhas YA Bﬁﬂ@%@dww&p&m supthesis nex be, @@gm or

ermore the present invention prowdeap%ﬁolynucleotldes enc

RINFgherogsety 8y the trdtherhehribs g bedtiaet Bfshniades
or Uenlérﬁﬁpnﬁm‘fﬁﬁtleah@a{ub@ nmdﬂyrhﬁ&mhg&olmmio@otpmdm @ttlthe

fige of t'?%@[fﬁé‘ SERS 8oR ?ﬁ@eﬂPOV h%mo
Sequelgpé@ ?}? cg gnelﬁlet erapyi; rg\’/seases attrlbute enetic, abnormall

typicallioreieFiete ASITUOBI-OS AGH o HBBEr BESERNERB T AV rm%we%e bly
80% (ﬁqﬁgmﬁle@mel@feﬂp&wﬁﬁ?wmmmn bﬁmmmmg;ngfa@mgpquscan

be dete ?@gown];t; rtlﬁf: r%fl ' n\{g "Uﬁ ﬁﬁifjﬂi rﬁ%ﬁ N’Ab&% &%'@m USA
om C e

Chémicall synt esiz ynucle tides. The
80: 7Mﬂ@@@tlde of the present invention mclude a DNA comprising a given

wmmﬁsguemzepra&maumﬁsmggamamteamﬁuammmndmgiasqmce,
molccble&)zg/ﬁf(%%gl? O{Sng 01%680%1 ?#}/60 expggncg 1(:)}%% I%%EEH{SIH fﬂ&‘%@ﬂg%ﬂ- ﬂaﬁ'ﬂ

Fesant imvention can e prepar y methods

depenidirgym t@aeaz@bmdwwme@ i pedaee itoF Brapnpilicaienasihad abligedor
Neveltﬂl‘%l@{@%%Qb@’@ﬂt%§@lﬁmlﬂﬁlﬁfﬁ&ﬁf@dl@}t tprépashhataRNA (DTAYKIom

eptide of the pr.
G R Tbta B  Snve o L e prsen
invengeasent invention (for example SEQIDNO: 1, 3,0or5)asa probe A
C%léga 5 ﬁa&;%@t‘ﬁ@ ﬁf%ﬁﬁvéﬁﬁ&xaﬁﬁﬂie pb@ﬂi@d‘ﬁ@ﬂ&ﬁfrﬁlﬁﬁﬁﬂb@dtmns
ambrook e ular Clonin or Labpr
or nat(f@%@‘)otgi?éht? W’\?ﬁ ermaWy ava| I%%cié)lg,&n tgré:gltes frgé% (?{ E%;I(E,‘

protei cDINMA itnpesed A béwgwméﬁéfedﬂbyﬁ\e@@ﬁ@éﬁﬁ @RM&WBM%&]‘@S present
inven®iR', ?%ﬁﬁﬁ@@iﬁéﬂ@ﬂtjﬂ@&ﬁﬁhﬁ@g&ﬁ@mﬁﬂu&ﬁd&&m&m&@QENo 1,3,

o R RS B T e
cell, abkdivengsprienénast ol mmgwmﬁmmﬁgwcbm&ﬁ ?ﬁffﬁet to
chrorﬂéﬁﬁ,ﬁgﬁﬂ?vﬁﬁt%ﬂwg 3 %%RE@E’@E&E@%&&@&@%&& phsktion, by
uencin cleotides of the Rptal ed cI%N E‘z%[ranél'ilﬁ'x%?a Jegion

Chmr% g g‘ %EBRW c%%agp TEUGHEY 3 andthe amino ac%l
a.nubsérq&egmfmfthe protein of the present mvcntlon is fixed or by combining more than .
one of aforementioned columns.

Also when the polypeptide of the present invention is expressed within host cells
(for example, animal cells and E. coli) as a fusion protein with glutathione-S-transferase
protein or as a recombinant protein supplemented with multiple histidines, the expressed -
recombinant protein can be purified using a glutathione column or nickel column.
Alternatively, when the polypeptide of the present invention is expressed as a protein
tagged with c-myc, multiple histidines, or FLAG, it can be detected and purified using
antibodies to ¢-myc, His, or FLAG, respectively.

After purifying the fusion protein, it is also possible to exclude regions other than
the objective polypeptide by cutting with thrombin or factor-Xa as required. .-

A natural protein can be isolated by methods known to a person skilled in the art,

for example, by contacting the affinity column, in which antibodies binding to the
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the polypeptide of the present invention can be easily obtained. Moreover,
ning the genomic DNA library using the obtained cDNA or parts
W(?he.j?fo%e]as a probe, the 5 genomic DA can be isolated. More sp%%#)ggwom%
MRNAs may first be prepared from a cell, tissue, or organ (e.g., testis or
ovary for CXADRLI; testis, ovary, or brain for GCUDI; and fetal lung, or
fetal kidney for RNF43) in which the object polypeptide of the invention is
expressed. Known methods can be used tq isolate mRNAS; for instance,
CXARRMIRRARAY BE PRI B b e P T AE OB e TER A
tlssueﬁbﬁbeﬁ%bmﬁiglﬂw 1R 9hePtiaOFON)opré@RCGnvastiond (Thomudyws can be

nd Sa h| A §§ gl@a%ﬁl?&i"% (1987)). In addition, mMRNA may be
POlyC%élﬁ |e gcrlﬁetota (Krf using mRNA Purn‘lcatlon Kit (Pharmacija) an%ﬁsuﬁcthe

or"rhangﬁaa@wwwpmmsw@aﬁ%%%ﬂﬁha@wf@afctﬁa@ i yRERd
preseRt UHHIGREON Kfl’f(ﬂi&ﬂﬂ'ﬂﬁﬁé@)lﬁﬂﬁa}dﬁtmnedm Riyveicdisgetific to the

polypuéPHé éﬁﬁ C?:eNs/én‘fS'%J ﬁ{efse &ﬁg{ﬁ%t@éﬂea@%ﬁa%@ﬁm@m@%

a co erC|aI avalla as the AMV Reverse

ammﬁraaﬁbmpmépWétf@m@m@l@m@l% @ ENGakd Kot peptide can
be uséﬁtgﬂﬁ g?éﬁﬁiﬁiﬁ: @?%ré}%ﬂxfg&iﬁﬁﬂﬂm@dxmﬁdmmﬁmfﬂwlﬂ@ fhtesent

- me ronman
el LS A R D o
and smemagoﬁmcamwrdebebma ﬁék@u nomeesnﬂlwﬁnm RISEER! R}ﬁ?@ﬁ%t

f W@%ﬁ@ﬁﬁﬁ%ﬁhﬁﬂ@d&?ﬁ@%@&?y%e?eﬁtf%?@ﬂ&mt

ra re eda iIr e an a WI VeClok
knowsﬂ(i’éq‘?ﬁt LB AHE ot ¢ T e D RSLpRLa e B fRiHon i
an apgmpaamqmpexdimonﬂmnamtms@nﬁbepmé@rr@am#,aﬁ@bqbebéaecwmsm_ or

liquid PRSElantide: $854'88E8:R5 of the desired DNA can be verified by

conventlonal thods such as dldeo ucle tldeiciz ‘[:gt{g?rrlm|E11at|otrk1l The
5@%‘@@1{%@@%‘1&’8}5 l?@lggfl 8#%?1 AVenton may e5e5|gned
polypﬁcpthk: ofthe gzestnionyafficin ntmwptdkmgmuck@cs&uh@ frespabUvARGOFFCan be

used GOARR #5595 12 17 %nl? denRgiused dey pppRpaRN (G €hdbation as

Nucleic Acid R (1981)). Th 3
G e N e —

abnoaualigbie fie @enecmwwém@ﬁm prettingf Berstenridayentiaeg uéﬂ&émy%e
poly %?%%%%ﬁgg%%%ﬁ%%ﬁgﬂ @%?@5 lﬂifgeﬁ'%r?]:ﬁ’é&i%g;ﬁﬁc?#o eptide
of th RERoTs ISBHIEh DG FAREOI cBah Chorey BF APt s @8%%‘%’
synthEERedd ‘ﬁfﬂmmladtﬁassmpqmmmpmwym @I@@mterofeutﬁ@pregérﬁe a DNA
comﬂﬁ\fﬂfé]“? %@5&9%‘3@@53&@ 06, BNE £OPURNISRG. Hig HEAROLIGR SRALERFRRY as thc_
resuitmg NA encodcs a polypeptide of the present invention. _

The polynucleotide of the present invention can be prepared by methods known to
a person skilled in the art. For example, the polynucleotide of the present invention can
be prepared by: preparing a cDNA library from cells which express the polypeptide of the
present invention, and conducting hybridization using a partial sequence of the DNA of the
present invention (for example, SEQ ID NO: 1, 3, or 5} as a probe. A cDNA library can
be prepared, for example, by the method described in Sambrook et al., Molecular Cloning,
Cold Spring Harbor Laboratory Press (1989); alternatively, commercially available cDNA
libraries may be used. A ¢DNA library can be also prepared by: extracting RNAs from
cells expressing the polypeptide of the present invention, synthesizing oligo DNAs based
on the sequence of the DNA of the present invention (for example, SEQ ID NO: 1, 3, or 5),
conducting PCR using the oligo DNAs as primers, and amplifying ¢cDNAs encoding the
protein of the present invention. :
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WO 03/104275 PCT/JP03/07006 26 Furthermore, the present invention
rovides a polynucleotide that hybridizes under stringent conditions with a
Wai{étidotide having a nucleotide sequence of SEQ ID NO: 1, BCHIBP3/07006
and encodes a polypeptide functionéﬂy equivalent to the CXADRL1,
GCUD1, or RNF43 protein of the invention described above. One skilled
in the art may appropriately 5 choose stringent conditions. For example,
low stringent condition can be used. More preferably, high stringent

chnaitittionahibeeguetin bearuoksatidnobibanbiaird dNNatha dseslséen
region@e¥8ed BG MULTONER DA QR Biaferatly &¢I APNA acid sequence of

chromqsomal DNA. The present invention also.prqvides a vectar into .
the pofyRIGE BTG S O P OO LR Aot aLteripe
the getioeyprd At llwvantioring lisefotaiodkdpldA 53| paticbotind 38 sruoflhe
gemn@m(gmwmg&MVention in host cell, to express the polypeptide of

the present invention, or to administer the polynucleotide of the present

VSR GRS PERH TSRS MBI S RIPREE BO A P A LR (o2
testis anoptifiedoaitXgRBI¢etstisadangs dEbammotrn FOERblagel detallimgpor fetal
KidnePIdPRNTBIP - Qh Sk BL6Yidhe¥BHgsRROM RN Gerlbn 19 B RERTIC K ifhwn

E. coli and a marker gene %o selecting transfor E. col ge. ., a
methogh REGUSHLL GOMISBBNAS by IHAR S Wik ARG,
guanidianaritycion trifugadmpltchirgelioethd |iRé)cieonistsrbdiz; MIBEEHB or AGPC

' rs, : i "SCH :

g
)T/ can alsq be used for
may be Btidieh FemdatRethsem BRI FRcaHe té’éﬁ%ﬁ%ﬂ%‘& &
alternMihely, anfadtaniaybediteqiopudBeh b pfataihive pha RS @otifiwa ok jtan
(Phan%gfggsion vector is especially useful. For example, an expression vector
to be’expressed_in E. coli should have the above characteristics to be

arhpfimbipinad TeBiNAvidscd te SHntReRiRe LN A BY SIS SR BAWEIBIA: 1
cDN Blvey Bea yttheshsed inist aebninenédior shiatddHave @ aptiontdEy, Reverse
les 1ac 2L gk i 5 (1982 }n'ﬁﬁ‘r%ﬁ
Transgé@}%%ﬂﬁcéégigg%%&pr m@?gi%%gt er e?e%%éé%?é%r?gjmo: 1041-3 FEBNA
may he sgghesigera

ampkidiceieHeig: thed A Sicmey S dTriveame! abshis
Nat] AgeieSel BSgol5I3 898 008a @ 08%) Nty 506Ky (RhhsiNacla) AQIAERpSESS
: Oingen) bl hoct is,
1P R ST A, i €
MC%%&@@FW@EWBW@%%&WWP&Q’%r may also contain a
signalsheq IAVACaImaly paRigese trotiohe ACRxamhlerysid lightequithee
vectmt'lﬁtﬁgée éhr%cq%brgae&%%&(ﬁs%te%(ﬂsmm9f.'%mgﬁaﬁ, Engql

IS elB signal sequence (Lei e o
desired recombinant vector is prepared from a selected colony. The nucleotide sequence

of the desired DNA. can be verified by conventional methods, such as dideoxynucleotide
chain termination.

The nucleotide sequence of a polynucleotide of the invention may be designed to
be expressed more efficiently by taking into account the frequency of codon usage in the
host to be used for expression (Grantham et al., Nucleic Acids Res 9: 43-74 (1981)). - The
sequence of the polynucleotide of the present invention may be altered by a commercially
available kit or a conventional method. For instance, the sequence may be altered by
digestion with restriction enzymes, insertion of a synthetic oligonucleotide or an
appropriate polynucleotide fragment, addition of a linker, or insertion of the initiation
codon (ATG) and/or the stop codon (TAA, TGA, or TAG). -

Specifically, the polynucleotide of the present invention encompasses the DNA
comprising the nucleotide sequence of SEQ ID NO: 1, 3, or 5.
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al., J Bacteriol 169: 4379 (1987)). Means for introducing of the vectors into
the target host cells include, for example, the calcium chloride method,

Wasy ’tﬁgzﬁectroporatlon 35 method. In addition to E. coli, for exark§i&iP03/07006
expression vectors derived from marfinals (for WO 03/104275
PCT/3P03/07006 27 example, pcDNA3 (Invitrogen) and pEGF-BOS
(Nucleic Acids Res 18(17): 5322 (1990)), pEF, pCDMS), expression
vectors derived from insect cells (for example, "Bac-to-BAC baculovirus

xBTS (P IEEIE ey 43Dy, ISBHERNK By anpsieetiisrthatdibeidizes under
stringﬁﬂ\mdditmmpiaﬁie feignueMbtideMyia), expiessids yepiais.darvEed IONO: 1,

dexL t
3 °f%2%5‘3§§¥#§%@% TR e R o o
NEGa papt ’g"flﬂi’&i%"@!m%{iﬁﬁﬂmﬁ E{hwltrog@ﬁ? shilled in ©pagonyy apgropriately
chooea(pfﬁﬁgt@m Mﬁﬂiﬁf&ﬁerllﬁeﬂ e{]i@m;ﬁ@qtﬂtvﬁﬁﬁ%dfﬁ (@it |e§9%eﬁl§ércli‘|5®1ore |
S U the cpll th ent invention. In
prefe?%élé) SiEH &rin nccfl B tay 83’ B EP({ s g%%_% e&aﬁﬁ_ﬁg-}%at

f toexp fess the vector in anima célls, Jih
desc’é@ﬁ%,ﬂ‘l%’ﬂwe Wéét&@%mwﬁb@@b@@m@@fﬁe@e@amﬁmmmqmmal
DNAsuch cells, for example, the SV40 promoter (Mulligan et al., Nature 277:

108.(1979)). the MMLV LTR oter, the Fla r Mizushjma_et

B e R SR o S
prese@ﬁ@pﬁ?@rmbwmﬂ(erfgenmopééte@ngermmmman@@mbMppe@ a
polyﬂib.lﬁofﬁﬁ ARNEIRILCHR IR ?e%ﬂﬁﬁ@&ti&?ﬂﬂ%%%eﬁ%@?mss the

Ex of known vectors 15 with hese characteristics include
poly g R BLRGTRR: Pret BRI ROBRES PoRA ProtsTerepsnt
mveraatmﬁ@ngm@tﬁmwmay be used to express a gene stably and, at the same
tim@hish BB RaSRYIDMEIEE OLRS NGNS Snd BIFREPIE 2 3aree

vecto isin ntary DHER pCHO 1) may be
amoygh 1 ucerc?lpr{ %@&%r?gﬁﬁ%ﬁﬁg ?b%&%ﬁf’% %E“‘s@ﬁ?fﬁéétﬁﬁ&l have "ori"
to begapimifiyd Bl ereld arehd nivekcanpplifiéar bslentttrecitentMX )coli (e.g., a
drugfr éﬂmﬁﬁmgn%%%@gy ARIENhRPISSRIpRAfiR g@tﬂ&f Egﬁg ycm,

where ing a repllcatlon origin of ch, etc

hi inayve ompr
chlom Rl S oy G A ST s T ﬁ:éﬁﬁFéeéﬁﬁ‘@fS
PBR%@thmermqmm&sﬁmmpm enbeds#l polpaptideny HEENFES@MRECT, and

pT7 dﬁﬁedﬁﬂ)ﬂquédrl%g ABALRKE MARE ISR LHIAMS %%mﬁqﬁr%e%'tg%%scnbed

s medium), of host cells, and purifiled as a substanti
abov om §

ﬂé‘o‘i%tﬁawt'iﬁﬂa‘épﬁ‘%‘téw RN fidhy lb‘ﬁ?é“‘dﬁ‘(?é’é’d’%ét’ém
expréssrefierecioe ioeapeyizdly psifye ptithe meanddhai trepalipensiderio be expressed
inE. %utz%ﬁ&tta' ialreent appathan Riglgsical 8 8{%;91%88 I5SE T8 SURKRATA N, 17,

such a&lzj Biﬁ%g %S%e EI{STBaItGIf%Srt)ZE%Bﬁmg araet uigg as a host cell, the vector should have
a promoter, for example, lacZ promoter (Ward et al., Nature 341: 544-6 (1989); FASEB J
6: 2422-7 (1992)), araB promoter (Better et al., Science 240: 1041-3 (1988)), or T7
promoter or the like, that can efficiently express the desired gene in E. coli, In that
respect, pGEX-5X-1 (Pharmacia), “QIAexpress system” (Qiagen), pEGFP and pET (in this
case, the host is preferably BL21 which expresses T7 RNA polymerase), for example, can
be used instead of the above vectors. Additionally, the vector may also contain a signal
sequence for polypeptide secretion. An exemplary signal sequence that directs the | _
polypeptide to be secreted to the periplasm of the E. coli is the pelB signal sequence (Lei et
al., J Bacteriol 169: 4379 (1987)). Meaus for introducing of the vectors into the target
host cells include, for example, the calcium chloride method, and the electroporation
method.

In addition to E. coli, for example, expression vectors derived from mammals (for
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- solvent precipitation, solvent extraction, distillation, immunoprecipitation,

95, or 99%) pure by dry weight. Purity can be measured by any
approprlate standard 30 method, for example by column chromatography,

S tamide gel electrophoresis, or HPLC analysis. The metR6d/#8#3/67006
polypeptide isolation and purlflcatloﬁ is not limited to any specific method;
in fact, any standard method may be used. For instance, column
chromatography, filter, ultrafiltration, salt precipitation, solvent
precipitation, solvent extraction, distillation, immunoprecipitation, "

exampRDSRYNIdA iRt cndl EFEpRASIN ielsigdeirls ﬁémi%ﬁbarééﬁ%r@@%o))
pEF, pdBVSIE .3 eegﬁgﬁy@adbzsa@&mer@ﬁcbﬁ ﬂi@@é@@élﬁ ehssalesisd, @Bic-to-BAC

combined to |solat PCT/JP03/07006 ,28
baculog s So (o7 o R B S T S S deved
from phimtsritagogrdbifiy, plkigkeixanersion rﬁmgi@mﬁﬂ ﬂy@r@pn@ﬁ(ylmses (e g.,
pHSVW {Q&fﬂ%\)ﬁ Q@cd?&rﬁﬁﬁm?@gﬁrasrﬁlwg%fhfaéﬁamgma : ay%@&t&gp

chromato Nna suc ra rotein catian o a
expresEiNs 8T DAL KRS dFyte COICH R EEHRATRR B e e A
SP-Q03), @dlexBpsiionttachus ﬂanmdtbqnp?esdl(m%@)}hﬂtem pPL608, pKTHS0)
can be%@w(ﬁ% A0BIES MAY pr @Bﬁﬂ@ﬂr&é@ﬁtquﬁmﬁ‘tography such as

HPLC and FPLC Thus, esent |n ntlon rov
p’&%@?ftf&e‘“s‘BFéﬁa{P&d’B%}?ﬁ il ey éifﬁj éf‘ég %fwﬁt%ﬂs
the vegresbntidiantcnpmapoize mwmwmoaﬁr@dsmmlycaj@d@lewme the

Sv40 PRAING M RRARRIORERIE LIS TR PHYHog) 'QH%HWM%%@&E%

urification. Useful proteln modlflcatlon enzy ar
EFla ppmederd Mizsshime il Aot p‘gprt%&il; %3993 H?r%@ promoter,
and thglilogsidd pecfanddp omafhe gcesént mi@mfg'tmuﬁum@am @otibodytleas drug

resistallA0R R faf-PRY B?Qtlﬂﬁé)fet € RYRIUaN- (ﬂ‘%}"}nt'% {061 RUSRHAR ctors

can’be used In any form; such as monoclonal or 15p IonU@I a%éb di s
with thesg ﬁheraaféglmﬁb\%tﬁ%.m%ﬂ eﬁﬁﬁ@ e
pOPRBENhind\phRAB. polypeptide of the invention, aII classes of polyclonal and

g‘aﬁ!ﬁ?% ABRAdIgS %@%B%@QB@E& %@ﬂgymﬁpﬁﬁda@@ﬁ@%f?énme to

uce genetic recomblnatlon A polypeptide of the invention used

amplifyi AN GRS BN ARPSISSUY. mEQ R S0P ﬁ\)@&‘ﬁbm‘ﬁﬂ‘;}‘%ﬁ%ﬁ%ﬁ
complspegiasy DI Preferrlly ds geii@d)rony henhanothaledliokpdSHEO lealisan, which the

nuélel #ggg e@izm g (gztzrg%f Lo b BYMA b RHPAAY %?Jﬁ(@gexate (MTX).

ned rom the nucle otl e or amino acid

%E&ﬁ%ﬁ@e@%ﬁ B@éﬁl‘%’ér"e‘fﬁf‘?ﬁﬁé‘&ﬁfﬁggf‘d‘?m recthndscherais ¥gstor
comprﬁlﬂhg)e piislecividie aihda s i(pulizadipis anigémmrrhihe @@Bryllete
compRiRIE OE T RMUIA RERIAS, ARG HHE D L 2HBhREBHACIB used.

A polypeptide of the present invention obtained as above may be isolated from

A

inside or gutside (such as medium) of host cells, and purified as a substantially pure
homogeneous polypeptide. The term “substantially pure” as used herein in reference to a
given polypeptide means that the polypeptide is substantially free from other biological
macromolecules. The substantially pure polypeptide is at least 75% {e.g., at least 80, 85,
95, or 99%) pure by dry weight. Purity can be measured by any appropriate standard
method, for example by column chromatography, polyacrylamide gel electrophoresis, or
HPLC analysis. The method for polypeptide isolation and purification is not limited to
any specific method; in fact, any standard method may be used.

For instance, column chromatography, filter, ultrafiltration, salt precipitation,
SDS-polyacrylamide gel electrophoresis, isoelectric point electrophoresis, dialysis, and

recrystallization may be appropriately selected and combined to isolate and purify the
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25 comprise,, for example, the amino (N)-terminal or carboxy (C)-terminal
fragment of a polypeptide of the present invention. More specifically, a
Wcﬁg%lﬂ)éﬁf&le of CXADRL1 encompassing the codons from 235 toP£7#6IP03/07006
from 493 to 537, or from 70 to 111 cah be used as partial peptides for
producing antibodies against CXADRLL1 of the present invention.
Alternatively, for the production of antibodies against the polypeptide of
the present 30 invention, peptides comprising any one of following amino
polypegtidesequences may be used. - RNF43 :SEQ ID No: 80, 97, or 108 -

Q‘Z&%&Eﬂe& ééiﬁf@rgatbgkhﬁﬁﬁ ix_iﬁﬂrinﬂd,ﬂ’bf &5@??, M%hﬁ%hlfﬁkm gﬂ?}phy,
. tinoay Is defined as oteln that reacts with eit [=1 en
o S e R M R o T e

* chromptsigraiicadeptpicomvhrrivategstTageich @y Bie sireis d ipteipforification

and CRALLIAEAS: '&Ixf@};/ﬂﬁtﬁl%/h Q&g@@og&fm gw.b .%@B&ﬁigﬁ&%@&ﬁhﬂm&h@@m
. usedto sform g host cribed herein. The desir

Spring RS A0 B A LGOS pel hEes CRAO S BILeS T Be posforaed by
liquid lebstoelisgmpbysethrd i@t tnd T RIHd. m sy ke grasent/ibecnsen powdes
for i HHY9RRie I BONIRINc el ByomrasSicHbm alypeptide or thir

ysates, or a chemically 5 synthesjzed polype Elde 35%15 'PSSd asameu

aﬁtﬂ@féﬁmﬂf‘ﬁwﬁ?ﬁéi%%?&%ﬂ%’&f‘ﬂ?m%yiﬁgn?gm & AWM deR bt
deletepriefaraiinghie witnapatipititpnivith prareintal cslificalsudeforyosd| Heklonosaiikenn
purifiég{'ﬁ)ﬁCCWElrbﬂﬁéﬁrﬁimﬂﬁm ehRedantienirosmareis: Hhﬁt@m@ﬁﬁypgiﬂ,

are used. Animals of Rodentia include, for example, mouse, rat, and
chymofzyasiay [&HIRIRPEP IR nIBRFE IHBRTASIS S AP Abbit. Animals

ofTReimatestinchudidofosrexiatapia, atibodkehat bldtivhi polgneptide of the
invcngg)%?E?ﬁéﬂﬁ%@ﬁi@%ﬁ@?ﬂ@éﬁigﬂl%%béhﬁ%ﬁ%%@%ﬁ@ﬁ&ﬂdap%ﬁgaﬂml o1

n impanzees. Methods for immunizing animals with antigens are
poly KRB IHRIHE A SR RESPTHTB AR B LG AReEHBH yech as a
rabbitamiigenspsigeigidiacd thethoehfam,iaihulrigstidipolyriaminald. ivmeelonal

.. specif ' j i Appropriate
o S R R e

*the antigen suspension may be mixed with an appropriate

‘amqiatysiptidtastdbedinadjitianisstiah asabtimendts duniplatesihodamay be

. e ] Q ;
s USING T 20G B ok Pl AT
humag agisie i atbIPaRs Ut EIRm S MusAthled NyRARAE YR PYlypopide may
be obthays] BOAhapRiapsiade cannenomydbisqudadssalistdsdedrhurization. After

Accogmrrﬂg%ﬂl éiBPe&%F‘%%‘é%tion, the polypeptide to be used as an immunization antigen

eCO

may be a complete protein or a partial peptide of the protein. A partial peptide may
comprise, for example, the amino (N)-terminal or carboxy (C)-terminal fragment ofa
polypeptide of the present invention. More specifically, a polypeptide of CXADRLI
encompassing the codons from 235 to 276, from 493 to 537, or from 70 to 111 can be used
as partial peptides for producing antibodies against CXADRLL of the present invention.
Alternatively, for the production of antibodies against the polypeptide of the present
invention, peptides comprising any one of following amino acid sequences may be used.
- RNF43 ; SEQ ID No: 80, 97, or 103
- CXADRLI1 ; SEQID No: 124
- GCUDI1; SEQID No: 164
Herein, an antibody is defined as a protein that reacts with either the full length or a
fragment of a polypeptide of the present invention.

A gene encoding a polypeptide of the invention or its fragment may be inserted into
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serum is examined by a standard method for an increase in the amount of

desired antibodies. Polyclonal antibodies against the polypeptides of the
Whdddtthvention may be prepared by collecting blood from the PCT/AP03/07066

immunized mammal examined for tH€ increase of 25 desired antibodies

in the serum, and by separating serum from the blood by any conventional

method. Polyclonal antibodies include serum containing the polyclonal

antibodies, as well as the fraction containing the polyclonal antibodies

a knowmagrpessiomeartororhik sehem Ui ARSI 808t Il karrsspRepdraain.
The dHQRdBHGEERRAY BtCiﬂs TRGOFENT QFaQ DY r&t@mbcpﬁpttd&lebthaqmsmae of

host QLR prEade SR e aenl BUC S

resen’[ invention, an urt er puritying t aCtIOH

Alternsing)yprohoin ;aeﬂis pxpremu@ éﬁmwmﬁ@%@m&%@&%aﬂm&@

synthéﬁiﬁ@ﬂ glﬁygt@rglﬁgy%tgggﬁgmmqmggﬂmal immunized with the antigen
and ¢ eck for the ingreased level of desir. ntibodies
it SR A S

compmmasscwﬂtmmma&s:pmemwm&iﬁ@wwmagsmmﬁo enprembre iy gsgeral;

ammzﬁ?'@'ﬁ@!:l@ﬁ% ?%E f‘@‘ﬂ@’ﬂ?@aﬁlQQY@dgédﬂTwOmo /llg@%edéﬂﬁa include,
example, m eoma so mammalians

for cx@@?ﬁ%ﬁ%@% Wéeﬁrerf%‘fgﬁym i‘aﬁm cetd %11\%#88&%05863 TN

rabbipropeityaionfirisetutimeloftSetesainploy dnoghe T R G¥avbinhialshuepd

monkayy sﬁ%@i@ﬂﬁ&%ﬁ?&?&?ﬁﬁz%%ﬁe@%% gingioskaewpanosi)ads, ddnpanzees.
exam“g{g1 the method of Milstei Galfre an Mllsteln Meﬁuods 5

EAJSIRRISAS S yRising FoaRal REGALS SiseamEy s e cell
Intrajfosioncahinidntice Imxeticmawmanm}tm amtiesnenid arﬂ@@@éti@ﬁfhﬁd for

immdREdHER of HﬂhﬁﬁaﬂATﬁlﬁgiﬁ%@cﬁ%H YanihiRas %ﬁ%@@tﬁ[ﬁi@de’dﬂ@ suspended in

hymidine containing medium). The cell. cul conti uedl th
an 2pPRETIHARATYG? "ﬁ%\ putfsedsap é Hﬁg fﬂ eI{I:']gEﬂ Wi |cFent?[

desiréd, allountijdhewsthesit oelishwitixtibvereptipproptirtedusirert hjbritodrad
adj umﬁ”s&ﬁ%g P@@d?&ﬁpﬁﬂ@Qd%ﬁtmrﬁlmmmwtﬁa tﬁ@ﬁiﬂ?ﬁiﬁﬁ@bmd

to screen and clone a h brldoma :{ cm eswegl antibo y AT
to magpptie fHHRa %’ooyéeﬁqﬁwgdﬁﬁ é’ns‘ﬁ aggn‘?rﬁunlze%
mixediltitham apfigegmifoe] prapewinicph Foeiduls anmmﬁﬁmm@nyc@s}mftw% days.

An ag% inie Q:pﬁl 1s0 VUSRS Ry R My NZRd WA RAbRERNHBN as above,
eptl expressmg cells, or their lysates in Vlﬁv Then, t

serurhf ARy SRS RHEE s R EPRAHTRERSR ey é‘&lﬁﬁﬁﬁgﬁigs&fe S

antibodies.

f—l-

' PonchnaI antibodies against the polypeptides of the present invention may be
prepared by collecting blood from the immunized mammal examined for the increase of
desired antibodies in the serum, and by separating serum from the blood by any
conventional method.  Polyclonal antibodies include serum containing the polyclonal
antibodies, as well as the fraction containing the polyclonal antibodies may be isolated
from the serum. Immunoglobulin G or M can be prepared from a fraction which
recognizes only the polypeptide of the present invention using, for example, an affinity
column coupled with the polypeptide of the present invention, and further purifying this
fraction using protein A or protein G columu.

To prepare monoclonal antibodies, immune cells are collected from the mammal
immunized with the antigen and checked for the increased level of desired antibodies in the
serum as described above, and are subjected to cell fusion. The immune cells used for
cell fusion are preferably obtained from spleen. Other preferred parental cells to be fused

with the above immunocyte include, for example, myeloma cells of mammalians, and
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that are capable of indefinitely dividing, such as U266, to yield a
hﬁbridkom,a producing a desired human antibody that is able to bind to the
WO BEptitle can be obtained (Unexamjined Published Japanese BStERF03/07006

Application No. (JP-A) Sho 63-17688). 20 The obtained hybridomas are

subsequently transplanted into the abdominal cavity of a mouse and the

ascites are extracted. The obtained monoclonal antibodies can be

purified by, for exam%i, ammonium sulfate precipitation, a protein ord 1
more presteah s BIRIATAZ ¢ @%H‘@eﬁ&ﬁ%‘ﬂ’d@%ﬁ%ﬁ?&%&émﬁ/%ﬁiﬂfﬂﬁ&?e cells
by drg@lumn to which the polypeptide of the present invention is coupled. The

antibody of the present inventi Used at2a 2y fen pusification

aﬁheo%%é‘c’ iOn of the %tgl?%%eﬁl%&?gﬁc%%%éa %resent im?entio_n, 1E:)ut glso as a
methodanioriexaripladbpmeshatiofidiline 3 (Reiogpdvdstored ghadsnt
EncyBIOSIGRT0Ron, s anibody ca pe aPpled @ e Attty e

V\ﬁ%ﬁlﬁ‘{l& Pafﬂwé)g%%ﬁ E_)ad’)l/ |s{33t@13 a‘gcﬁmﬁ%stgreg?to tﬁeeﬁLumg# body _g
them {@ntbodypriesatastion mcdinmsushiisdddomsHum shrox sy gy nkpteria,
and thﬁ?ﬁf&ﬁ?@!:%ﬁ%ﬁ%%‘ﬁ%@ﬁiﬂﬂmunpﬂﬁﬂ%@%lﬁ% px@pipitliansymRe aneasT

. having a repertory of human anti enes. may e immun :

Sy e s R e e e TR
cells, yshtde. oxtbtidy pfosudisiredliybaidome tneotBued Ge8R), toedihimalsaric

standdHPGHMID AMYBIME FEYSHARNIRBYR HRO Blandr Ry BAJAWFIR Broducing the
. antibodies against the 35 polypeptide can be prepared (see W092-03918,
desirefl $3599% 7 \W094-02602, W094-25585, "W096-33735; and

WBOGIEG026). thiCi:3/¢ 042 60D B0 07068IBI Antmivanmanized with
an anﬁngéﬂ"fﬂﬁﬁ% a S5 AL MAZRA PPROGRK S RIPSN 1616%: iTtbedies EB

y be Immortalizéd by an_oncogene and ut?rgd for%regjarin%mon clonal

viros BRI R IBBERLC o GG S DL GO e Bsates
in vistecoiinathiyiprepatead lpmpha geneticiesugivatiihyrnanditved redose cells
that'ag%%}g%zfé §Pfﬁ9@ﬁﬁﬁ%1§’8ﬂv&xﬁﬂg%u&h§§ W&i%;yégﬂpé:% HiRpeb@scing a

i

'the United Kingdom by MacMill lishers LTD. (1990)).

desi S dhABIA) ELACAY D C L E O Afommune

(Unexatinstchiblishdiybijdonsa Batant itpplicsiien NonpHbaSiprédutiégihe
AntROGRATRR IS AR ﬁ@@(ﬁ@é@l&x‘ﬂ%&%ﬁ;ﬁfﬂéﬁ@%%dﬁ&ﬁﬁﬁﬁ cavity

cells to prepare a recombinant antibody, The 10 present invention also
of 2 Py BEHBIRB TGRSR prdlsARaaE CoRplealRodes can be
purifictefon esenaplgniibadyiohitsel regeetipitaition prajcbe’adragatent@eolumn,

| DEA%[‘}%‘%%%%%&% rcgé%%ﬁ?%ﬂgéﬂi%?gy 2594908 23 RRIS VAR IPAR PolPREBtide of

e ptides of ) . .
the present invention is coupled. = The antibody of the present mvention can be used not

only for purification and detection of the polypeptide of the present invention, but a_iso asa.
candidate for agonists and antagonists of the polypeptide of the present invention. In
addition, this antibody can be applied to the antibody treatment for discases related to the
polypeptide of the present invention. When the obtained antibody is to be administered to
the human body (antibody treatment); a humnan antibody or a humanized antibody is
preferable for reducing immunogenicity. .

| For example, transgenic animals baving a repertory of human antibody genes may

be immunized with an antigen selected from a polypeptide, polypeptide expressing cells, or

‘their lysates. Antibody producing cells are then collected from the animals and fused

with myeloma cells to obtain hybridoma, from which human antibodies against the
polypeptide can be prepared (see W092-03918, W093-2227, W094-02602, W094-25585,
W096-33735, and WO96-34096).
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invention. For instance, the antibody fragment may be Fab, F(ab"a, Fv, or
single chain Fv (scFv), in which Fv fragments from H and L chains are
WRAPAHEMBY an appropriate linker 15 (Huston et al., Proc Nail Acad?SEiIB&A 7606
85: 5879-83 (1988)). More specmcaﬁ§/ an antlbody fragment may be
generated by treating an antibody with an enzyme, such as papain or
pepsin. Alternatively, a gene encoding the antibody fragment may be
constructed, inserted into an expression vector, and expressed in an

apbrapsiitel host mwseeqﬁmammn@mm@ri lymahagits, PRAOPTER-76

antibo@gsgﬁ)aﬁ%tﬁﬁ{lﬁﬁ@ah%@’ﬂﬁﬂM@ﬁhQQﬁl@@Iﬁ%&@%ﬂﬁ@ 4riRp3dI SRl
Pluckthun and Skerra, Methods Enzymol 178: 497-515 (1989); Lamoyi,

antibogigthods Enzymol 121: 652-63 (1986); Rousseaux et al., Methods
Enftyrodbi 1658 del] 986 kiBiivedredn/Yalikksn Peemel Biely @IS 130G

geneti )ieﬁﬂ QQ#B Xe@ﬁ&éﬁ?@% | bﬁ&qeﬁdg_?ﬁ@ﬂd’lmﬁcka@ﬁ&’aﬁéutm
mol&cules, Such as ethylene

MonopOs TP EAL ot f HeS T BApTSt s

(1990pbtafed:tygiiermibaily enoddinip gmmhnbpmgayms@mddmmmnmmne cell,

such a3 % gira]risdﬁﬁ?a%‘%Qﬁﬁﬁﬂﬂléwﬂ&ﬁ%ﬂtﬁf%&ﬁ@/ tiﬂhﬁﬂﬁ@@pﬁr@@fﬂ:ﬂ into an

present invention may be gbtained as a chimeric antlbo etwe%
apprOUARTIES S ABROREF S PRk GBS PR GO orhe
presexﬂeﬂvadlfr@mshtpmmmmmm;oammmmam mepaacdibs dysctrep nbﬂ’vg the
3G 881'? @eenﬁaﬁﬁ% cff '§¢ kﬂl;“ LegiPmiCieRa derved demHa Wn

ant rame work reg |o (FR) derived from human antj
antibaghe @dﬁ@tﬂaﬁ@w@aﬁ»p@uéﬁiaﬁa@w&@%w BB BHELEG é?ﬂb’l%‘?%wa s of the
inventRENNGlBghsintibodie soitadpdth gmationayrhaFiis Paifipd ¥e, or single chain
Fy (SCEO?OQ%@SIWPF?%H? %fro&ﬁ%i%ﬁﬁ%@ﬂgﬂl@% gﬁ'@%@ﬁﬂfﬁﬁ%ﬁ?&g@ﬁkm

'He performe to separation and purification me
(Huston e tbr RiondTallghetdine ESA mhId-1A4 LsbayMiess Meabialas
annb@ﬂﬂftﬁ@}ﬂéﬁﬂrﬁwbe 6@@&@/ priaie iy Geieetatharitotymbithes eseyoicohunas

0 03/1042 JP0O3/0 inity
o S0 S R g ol
constpmssaderwaﬁﬁaeng@ﬂe|@%fiéwéf§agt%a%%’fﬁﬁeﬁéeﬁéih@ APRF Rl host cell
(see, f&r&m & 0oy 2tpRynManaah: Bads o asd); Battic hadélo@eit:, Methods

Enzym Rl ngeHay § m@%% e fa u%Sg),ab%ﬁe%? ﬂﬂﬂ&%&l}sﬁ%ﬁ% Rigein A

olumn’'an mn can be use as the affinity column,

(1955 mpiyNroers Rreormiiio b2 s SHelBeRToreathBle MAHD.
EnzyROROE 683 $eptm siedrai (RiiRemAcins Biemyiiacy Shtematdgeiphy,

A AR SRS L G QR 6 O BRBE e, such as
polyctbytaee ghyreldPEG). The present invention provides for such modified antibodies.
The modified antibody can be obtained by chemically modifying an antibody. These
modification methods are conventional in the field.

Alternatively, an antibody of the present invention may be obtained as a chimeric
antibody, between é variable region derived from nonhuman antibody and the constant
region derived from human antibody, or as a humanized antibody, comprising the
complementarity determining region (CDR) derived from nonhuman antibody, the frame
work region (FR) derived from human antibody, and the constant region. Such antibodies
can be prepared by using known technology.

Antibodies obtained as above may be purified to homogeneity. For example, the
separation and purification of the antibody can be performed according to separation and
purification methods used for general proteins. For example, the antibody may be

separated and isolated by the appropriately selected and combined use of column
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chromatography, adsorption chromatography, and the like (Strategies for
Protein 10 Purification and Characterization: A Laboratory Course Manual.
WREBHYHE R. Marshak et al., Cold Spyjng Harbor Laboratory PreCT/IPE3/07006
(1996)). The chromatographic procedzures can a be carried out by
liquid-phase chromatography, such as HPLC, and-FPLC. For example,
measurement of absorbance, enzyme-linked immunosorbent assay

(ELISA), enzyme immunoassay (EIA), radigimmunoassay (RIA), and/or 15
chromiftegrapitacredt enafinity chiomsaasrhudlice gt m"&:‘f’r\/ity

dialysi6f Sm_%ﬁ%&ﬂ&%ﬂlﬁgkﬂ_l_ 'd \&é&iﬁfgﬁﬂraiéﬁéodtmg&mﬂo?ﬁhmgi the! prhesnt

.. Inyention Is Immo e aje, a |
(antibgEr A FaeRmR MR H BRI RERGRE R %ﬁd@%?ﬂ%?%ﬁ‘%&
Laborasach (29560 ret supesh émﬁ@@fmﬁ%dmwﬁ@ﬁ% canan2plpretin
columﬁegﬁ%éi@@d&@aﬂggﬂam?%liﬁxﬁlﬁcoxa%wpmﬁt;ﬁdaeﬂﬂat cfemgml ';elmhaed
. primary antoo, n ele Ith an en alkalline
mcmd’ff@%ﬁﬁ%‘faﬁ& ﬂﬁﬁbﬁé ,‘%@%3’% gt%"léﬁﬁ&%ﬁ?@?%@%@ er washing,

afxenglmg sulostater pioh with-Rieoperntinppbainite nsluladersimarle

o5 BRSPS Bt iy enoions s
chromeSagi Haf 8 NEIP FETHAAFR: A 6 e e Epen
Purifi@viinatel tﬁhmwﬁgaéoﬁv%ylgbﬂretamiM%%E%@Kﬂﬂ&ﬁh&i%%ﬁ% et
al., cdi§ gvtﬁﬁﬁ%Wﬂ%épﬁﬁﬁq’f@’s‘ﬁﬁ%ﬁn“mﬁycﬁﬁﬁﬁ@ﬂggaﬁi&@r&f@ﬁﬁﬂé can

invehtioR. The above methods allow for the d?{{r? tion o urement of
be cargigd gyhelitud s FoOSIBRTIR BYNSLRY g“g’lﬁgo'(%ﬁdaﬁthe invention

toFarsaatpls @ sseuneditocarttabsdinnge)ypepticel mikeibimpanderrbapdassay

detecti : ' tt@[h@ Gompsxia dhe antibody
(ELISSakﬁa%t?i@ %‘%‘g&%@%’g .ynggcause’?ﬁgirgnle hod %Fdegcﬁ'ﬁgﬁyg f&r;eas%r&rg]g&t of

immupedlpeigasEpaEE AR b IR HEARFARTESH DRSR AR A gkl " body
of theliR@aHR.2 [TalAIEsHdehdhatinedyorf thapiteeensiukinica iaiienobilized on a
EXRIIMERL | I IR ACIYREBIEE iS HRSHaENSRrARAN iAMEIIEeBrdSing a
plate, Brﬁ’ﬁ%‘g‘% lg&%o&%éc?eotl D %ybridize, ?vith thg 35 ‘Pojé/rﬁ%h’géogge
desired RS B AR ABFUPRRSEBHO PRI PRI SER HRENE 5
antibddié) ¥ dhslicampiemeniasycsidandaideds, tandrwdmgtﬁwm;smmleg@,body
and is Sar%fe(a%voﬁ'g%ﬁ' 6\4\1/2%!1983 1§82 RGHd E))B%BKQ[QQ:§§ ?;EBE&Q lynugleglide is
‘ of the present inventioh Is preferably a’polynucleotide which %ﬁgm ical te. is
incubpipsridiMes et NRE SHEBRIHEM Y DO e SHER B IRRERE Prosphate, !
added WEREI pmth&aitafmﬁmﬁkaiMWbmmw ﬂmeMigmebmm@actlvﬁy
of the SRR Kizaling. ARPR RS icRet sloalisAnY iR SrSodAsAIler
proteins, underthe usual idi ng S o )
fragment, may be used as the antigen to evaluate the binding activity of the antibody.
BlAcore {(Pharmacia) may be used to evaluate the activity of the antibody according to the
present invention,

The above methods allow for the detection or measurement of the polypeptide of
the invention, by exposing the antibody of the invention to a sample assumed to contain the
polypeptide of the invention, and detecting or measuring the immune complex formed by
the antibody and the polypeptide. _

Because the method of detection or measurement of the polypeptide according to
the invention can specifically detect or measure a polypeptide, the method may be useful in
a variety of experiments in which the polypeptide is used.

The present invention also provides a polynucleotide which hybridizeswith the
polynucleotide encoding human CXADRL1, GCUD1, or RNF43 protein (SEQIDNO: 1, .

3, or 5) or the complementary strand thereof, and which comprises at least 15 nucleotides.
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5 conditions, preferably under stringent hybridizing conditions. Such
polynucleotides include, probes, primers, nucleotides and nucleotide
WQRHiEVRs (for example, antisense oligonucleotides and ribozyR{E&yP63/07006

which specifically hybridize with DNE encoding the polypeptide of the
invention or its complementary strand. Moreover, such polynucleotide can
be utilized for the preparation of DNA chip. 10 The present invention
includes an antisense oligonucleotide that hybridizes with any site within
The pahysuiensisiici Sepreprsts verton iy Roferatdy sy catideewiich
specifit@rggg?'ﬂfyﬁﬁl %’_ﬁ@@\kﬁtﬁr&f@m@%{ S@kﬁ!@kﬂl iﬁl D‘gﬁ%ﬁ%ﬂl %MS ﬁwwgres&iem@aﬁmt
e nucleoti uence o NO: Qr.5. The above-mention
The te ORI R Eoanernd Taisn oA U0
oceur sigoificmiptivite PRicacodBLofhpawseisins, vodrsdheusuat vfuidinoe
conditgﬂ%%%%ﬁ%ﬁlﬁ@th ﬂﬁ?él%tf imﬂﬁgeéﬁd@ﬁf égm:g%@ngs 'ﬂ%bS@tQ:{es
) 0se compyrising nucleotide sequence of. : r or
includg, i RESSRTETS BUERLET A AL (R ETE NG B P R Rsense
oligonGBiodesand SE@IDANOWBLlepRIGFay bebndineadbrihbtrnePraddets
polypdiARISERSS RRBH e QSE@%@%M@%%ZOMM@BE%Mh polynucleotide

oligonucleotides. Example ch._modified products include lower alkyl
canb %ﬁﬂﬁ‘oﬁ?&fg‘?ﬁ&ﬁﬁﬁ%ﬁfghé zﬁglpnethyl-phosphonate-type or

etPhyd-phesphionettiaype;lyles sphotistrioatdigrogificatidnthaiaybridizes with
any it \ORRRCIA IR RQdificalions SEIS TSRO ANISEASS ohignoasiRefides”

~ as_used herein means, not Omﬁ%‘oﬁ in_which thez%?ucgsotldﬁti Ad
oligonslratidrtimTsEs s as Bl s SPRUM S AYBROEFE SNAGpuSsotide
sequeoROZSBR Eniit6lylcSmplemdrianhdutastitedahasing aligomelutide,

whichocfb%éafr{@%;mi&i%%%% IRRgy e dANAnel MM Bnehifianiisense
oligonucleotide can specifically hybridize with the nucleotide seque ce.gf
nucleqgiBEs 5 KSR 1105 SIS MO BRSURCRL o R ARLIFEN ALgHpUgotdes

includeating, dortipeisiags| dastideotidtisaqusn aaud] aifddxeHkeiicer r%@@n'ﬁpaprcssing
the exg%%gbqgﬁff %%REE}Z Whpiiigien Prafenily 8180%,; Ah SONIghS NROSE for
4

ably 90% or higher, even more preferably 95% or higher. The
tgorithm stated herein can be used to determine the homology. Such
paiyrvatbatidesmrdificdgfud et airasifontt elispiatidentdeietan thonisfdONA
antisciOE8H %@lﬁ@?&&?ékége Pjid Ig:‘%?of' YaHuARg tﬁl%ﬂ?s fﬁéﬁﬁie%@ DPIEOT
as a primer used for amplifications. The antisense ohgﬁg‘%%cleotl

phosphienyeipes reationysuehpivehlnPlpsncele 85 BEﬂ»?aqieﬂ%m*WPc’
phosphohytkipticteraddif-ativantiad piyobjhdingtidive RdifoetioRNA encoding the
B
which the nucleotides corresponding to those constituting a specified region of a DNA or
mRNA are entirely complementary, but also those having a mismatch of one or more
nucleotides, as long as the DNA or mRINA and the antisense oligonucleotide can
specifically hybridize with the nucleotide sequence of SEQ ID NO: 1, 3, or 5.

Such polynucleotides are contained as those having, in the “at least 15 continuous
nucleotide sequence region”, a homology of at least 70% or higher, preferably at 80% or
higher, more preferably 90% or higher, even more preferably 95% or higher. The
algorithm stated herein can be used to determine the homology. Such polynucleotides are
useful as probes for the isolation or detection of DNA encoding the polypeptide of the
invention as stated in a later example or as a primer used for amplifications.

The antisense oligonucleotide derivatives of the present invention act upon cells
producing the polypeptide of the invention by binding to the DNA or mRNA encoding the

polypeptide, inhibiting its transcription or translation, promoting the degradation of the
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MRNA, and inhibiting the expression of the polypeptide of the invention,
thereby resulting in the inhibition of the polypeptide's function. An
WAL oligonucleotide derivative of the present invention can e 7006

into an external preparation, such as a liniment or a poultice, by mixing

with a suitable base 5 material which is inactive against the derivatives.

Also, as needed, the derivatives can be formulated into tablets, powders,

granules, capsules, liposome capsules, injections, solutigns, nose-drogs X
mRNApgdriadieiting thg sEuRSiay oAdumy becpisise! Hedientganthereby resulting
in the BOBRREsS (kalvlizeistidseanaidves, pain-killers, and such. These can

PR iPIERelEd Ry oG Ak et GRhe ARaNRS HAUERRIHR,

erivative IS given to the patient by directly applying  onto_the ailing site or

an extespahjEeHHG e HBICHR YT OTRAMW %ega/cwlé’ﬁ@%??ét%@aﬁ}ﬁ% ¢ DRSP

materi@WERISE-MAuRNgmedihakavaisede used to increase durability and

mbrane-permeability, Examples are, li =lys| Ipi
R e
capsulemlipnseoigprilete bridetioamanivEImi MOTseRt MddrerRns daKingagents by
addingBGiupRasUitaRiviaaserding ot aatianticondiiescantvisegdmdaning and
ounts. For examB(Ilg %qg)%s\. range a‘i’%’é&&%}sloo mg/kg, preferably 0.1
such. mﬁsﬁ@w%ﬁ’%ﬁé@a infSteredt € present invention also includes = -
siftelantie rfesdradi gopnel qeiidNAgrbmtiy it givan 20 bepicatiby drecds spplying
onto tEIANH MR ?iﬁ'@&ﬂl@ﬁrﬁ@ﬂsﬁﬂﬁé SHaR0sB YRR R Reitkeidhenaugleatiddment.
sequence of S or 5. Mgre S ecifica(\JnIXh {ﬁh siI(DiNA for

QIR NO: 1, %ﬂ _
An anQFeiseIaHR e ReHIR SR PrRGRR SIS Y65€ Whose Sense strand
membromprisesthiditnuckotioplsequehpesofiS B IDINGsIAG, lipids Zheleatrol,
ﬁpafeéﬁ.pgpg@mivgm%‘suppressing the expression of CXADRL1 include
those whose sense strand %m%gfs tlga 5 nL%:Jeoti se g%nﬁgwof H%%g can
10 REH0828 576 8S FRESER CLARRIE FRRE R AT Y BT Strande
be adjnsaidcultabliistepréingris thegpesiation chditivgendhssinStegitkatgmounts.  For
xampREAUANERAEE §1569 TN RRLENSIRNAING0L &8H8.1 g those
© _l%zvherein DN%is used as the templgte to transcribe RNA. The siRNA
admm&?fﬁﬁb‘i‘ises a sense nucleic acid sequence and an anti-sense nucleic acid
sathagneseof 30 dkdopalisolinidodceserdbiitgihungNERASRNA BT WPSing a
cembﬁ}?&}l%ﬁ RLRLE I ARE QRN Qeid artd O BhiiEBRSIRMAI GRS HSieEHEN
that a single transcript (double strarédecgfﬂNA has both the seﬁgAa d
nucleqSiih SrEMRHGRY SHISEASKEchdoREas it EaPleE beuch A tor
supprémifpinhd bepraetivach ERISEdBtinelteie ghoe sviprassiosestmmbloprises the
nucledRIERIUIREIG: SEQ ID NO: 40, 41, 42, or 43. - Altemnatively, siRNA for
suppressing the expression of CXADRLI include those whose sense strand comprises the
nucleotide sequence of SEQ ID NO: 62, or 63.

The term "siRNA" refers to a double stranded RNA molecule which prevents
translation of a target mRNA.  Standard techniques are used for introducing siRNA into
cells, including those wherein DNA is used as the template to transcribe RNA.. The
siRNA comprises a sense nucleic acid sequence and an anti-sense nucleic acid sequence of
the polynucleotide encoding human CXADRLI, GCUD]I, or RNF43 protein (SEQ ID NO:
1,3,0r5). The siRNA is constructed such that a single transcript (double stranded RNA)
has both the sense and complementary antisense sequences from the target gene, e.g., a
hairpin.

The method is used to alter gene expression of a cell, i.e., up-regulate the
expression of CXADRLI1, GCUD1, or RNF43, e.g., as a result of malignant transformation
of the cells.  Binding of the siRNA to CXADRL1, GCUD1, or RNF43 transcript in the
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35 expression of CXADRL1, GCUD1, or RNF43, e.g., as a result of
malignant transformation of the cells. Binding of the siRNA to CXADRL1,
WERUYBA’Sor RNF43 transcript in the WO 03/104275 PCP/JP0O3/0FGDEPEH 7666
target cell results in a reduction of pi’Btein production by the cell. The
length of the oligonucleotide is at least 10 nucleotides and may be as
long as the naturally occurring the transcript. Preferably, the
oligonucleotide isl9-25 nucleotides in length. Most preferably, the
target ciljonutticotitie b tks: wlpratsiopogsaion bstiHe s5H-leAdh e g b of
oligonBcleS AR ALY 1IGEH B hull RiES i RN tligonmslaotkles.mpidy wlvbiitiahe

expression in mammalian cells incl(ig g)llgopuggotid sc%rlwtai ing any of
transcripicy PRGESDDR S PR EPHEO U R SR T Sarget Ehifeihe QYo
preferdbliptingliiminal satifireisdess thapd&ivély2S saclemidkoinlepst8 Ry ammFe §f
cxmé%%}é%ﬁfﬂ%&é@&@ NN A BB ShRABNQ Sy Hidh 4eh{RINGE Bpaeidiohln
-Q’'IDNO: 114, SEQ ID NQs: 6 ,63%CXADRI§%& !eﬁgdﬁ%dr
mammglignsile ‘B*Fgm‘mgﬂ‘?&ﬁlﬁ%“g&%@?éﬂ ey %g\g%n oMputer
These geq@eatasaatailabiet fseqndinee o Atibiotl avehgiséR NA sequences respectively.
(@%@ﬁ%&ﬁ?%ﬁgqﬁtg@é@miﬁ/&w&ﬁnder.html). Nucleotide
sequences for the s I

NA are selécteﬁd by th& computer program based on
tRER DN Bicroekf? 1B BElEdion'd &@%ﬁ % aPfet Sites: 1. Beginning
WSRO AlYG Btay SERITD DiGkhesabfect@aAEIRibl)scan downstream for
dinueleo] esr Regeudt HEOEA G8FR A4 ancNheddsic
a Ja%§§§ 1% lr;g\gc?égé‘fﬁé%aifp%%ﬁtial E?R?\Iqﬂar%%%%ites. Tu%schl, et al. HEn

comptEEommeni@SgRInst “deSIaRE SIRNAT e 5' a8 3 urtfARISRed regiBRE e

(http: (W kRGnidH egiansditia e ARNAL findtoh ijhinViclbatds)saguinese for the

sRNAY R h@%’x@éﬁ@rﬁ?&%ﬂ%@éﬁ%ﬁ'ﬁﬁé ofRaRingingioteins
and/or fransla{(lpn initiation complexes may interfere with the binding of
theekirion ehddRbideAde2ebmiféx. 2. Compare the potential target sites to

1. thghumaeeipneUBabaseduidolinioajecttomscripsiseradonsstry or fut

AEHEIGES i %{9@:&%%&“ ﬁg&l{)&q ¥ I Qher cosing 2R R4AHERCSadi i@ nt

omology search’can be performed using BLAST, which can be found on
haueaidasroe pat@m/@}%é%ﬁ%ﬂi RigevBLASH: % b SRsemynshtAaamst

dHDRALHLaReNses hE Symb%@ﬁxMMegmﬂm&}Mragimar the

s?air% %aggf%slegﬂ%?eﬁéﬁ gfgggcéigs%gg ﬁg«fmlgg %ﬁh&fﬂ? Ge Eﬂ%ﬁ%’pﬂ@ﬂq}iﬂﬂ‘m g sites,
gonucleotide or siRNA of the invention inhibit the |

X BriinibiE R einR SNSURFSERR O (ISR R SRR Tl RS Tf R dPe

ISHARIESHRE SN EIeAkclcase complex.

2. Compare the potential target sites to the human genome database and eliminate
from consideration any target sequences with significant homology to other coding
sequences. The homology search can be performed using BLAST, which can be
found on the NCBI server at: www.ncbi.nlm.nih.gov/BLAST/.

3. Select qualifying target sequences for synthesis. At Ambion, preferably several
targel sequences can be selected along the length of the gene for evaluation.

The antisense oligonucleotide or siRINA of the invention inhibit the expression of
the polypeptide of the invention and is thereby uscful for suppressing the biological
activity of the polypeptide of the invention. Also, expression-inhibitors, comprising the
antisense oligonucleotide or siRNA of the invention, are useful in the point that they can
inhibit the biological activity of the polypeptidc of the invention. Therefore, a
composition comprising the antisense oligonucleotide or siRNA of the present.invention is
useful in treating a cell proliferative disease such as cancer.

Moreover, the present invention provides a method for diagnesing a cell
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activity of the polypeptide of the invention. Also, expression-inhibitors,
comﬁ{isiqg the antisense oligonucleotide or siRNA of the invention, are
WO the point that they can inhibit the biological activity of tHET/PE3/07006
polypeptide of the invention. Therefore, a composition comprising the
antisense oligonucleotide or siRNA of the presentinvention is 35 useful in
treating a cell proliferative disease such as cancer. Moreover, the present
ipvention.provides a method for diagnosing a cell WO 03/104275 . .
ProlSeEa B B30 05 e ST I e M R REPEEF A raRsoen gvention
as a tHegpoblisaptides. of the present invention as a diagnostic marker. This
diaghRsingRsihothemPUsRHINEHRPAAE 6 d5eaingbaeResian
" %ﬂ&‘ r{i% A%RLl, GCS%Z, s ger@of the p e%ent%ﬁ%%irlﬁgnl?va of
¢ | 6%% BrdiaatibEar Ml piesaih TEDEPR; tRd Colrelating an
elevphiolifefdtiv exgismaim lswehtasicantieproliferstiprekisiase|evels afdhethe
IR S Wt SN AORRIRA WD, SPRUMEDEAD NS, particutar

estimated by quantifying mRNA corresponding to or protein eficode
SPEPeE SR BRESF NI By pmilEng B entsrsihnnsding thetmsetsimpncoded by
the GARNRIEFHODWA, to RIOBe Sdted e @iicdtonaxaihpde fhedRvelsaf known
di ) | aor RNF43.gene can
o e lonbie 0ot by A Ehipali s 2
CXARRU o (el 4LenREE#F eraesenbrestinged by N tham dlotinrper HEPCR.
Sincshheviulnl&tzth Hadiatide Sequedcanyoine skillgsRDGatLan slertgenes are

i fQr probes qr.primers to quantify the CXADRLI,
sho R L S RS R e A 8 et b yaieniae
sequensesiior PR P PasE taaatily HisdhieBRbied GHENe etilfMFéF gene.
i o g T Sl e B
| o r I N 1S, snown In peliow.
O B L oo o R RO BT B i o
deteppdpiniadhe wimnoicel thaferiabBidy GioldgibamRddiid predeibis sbewifon bellow.
For c_thaﬂﬁltﬁ ﬁf%if%@ﬁ@ﬁh@iﬁ'?@etﬁﬂ?tfdQa?ﬂﬁo?@ﬁ&i&hét&gﬁﬁ%f&m?tﬁ%&ﬁﬁmﬂle
s g IS - e r esiimation o e rotein enco a serum er.
i A A ABIS WA BB QBE0AK (el miio of th
protejatephfraibAtBf tHonetiwnplst hlppdimelads daalrethloCxilibRioh of the
protéadd laﬂgﬁgm ﬁil h@l@?l .C?ﬁm%égﬁgifﬁﬁﬁiwgﬁizﬁﬁmw4ébﬁﬂ B8selected
n Zed. re Nn levels o e C ,.0l N
for B D R D D P e M DA e P or
RNFAgsaa¢ sanoplbng\hsheietividy2sd eath parisonteiovesdhyaethe expression
levekpfdiigoiRieniigen s dUgNSRINAG U195, B RAINA BialSam @lﬁecmﬁn (test
sampleP RSt ANTRg 10 RS alfected v 'tt'i‘loasfﬁl”apﬁggﬁar enle O hien toch

comparison shows that the expression level of the target gene is higher than those in the

normal sample, the subject is judged to be affected with a cell proliferative disease. The
expression level of CXADRLI, GCUDI, or RNF43 gene in the specimens from the normal
sample and subject may be determined at the same time.  Altematively, normal ranges of

“the expression levels can be determined by a statistical method based on the results

obtained by analyzing the expression level of the gene in specimens previously collected
from a control group. A result obtained by comparing the sample of a subject is
compared with the normal range; when the result does not fall within the normal range, the
subject is judged to be affected with the cell proliferative disease. In the present
invention, the cell proliferative disease to be diagnosed is preferably cancer. ..More
preferably, when the expression level of the CYADRLI, or GCUDI gene is estimated and
compared with those in a normal sample, the cell proliferative disease to be diagnosed is

gt
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expression level of CXADDRLI, GCUDZ, or RNF43 gene in the specimens

from the normal sample and subject may be determined at the same
WQitdd Rt matively, normal ranges of the expression levels can BET/JP03/07006

determined by a statistical method Based on the results 30 obtained by

analyzing the expression level of the gene in specimens previously

collected from a control group. A result obtained by comparing the

sample of a subject is compared with the normal range; when the result

gastricdedernemlaimiivsirameiorihrisndls MY Fddigent is figudetiveitifected

expres¥iBR IRRICaIROlfaiative @srasRgiBEIpretaRttiVIRRE0Rdhi callliver
proliferative disease to be diagnosed is preferably cancer. More 35
Canelpreferably, when the expression level of the CXADRL1, or GCUDZ gene
idretbreteh bing cebemp ardid sonstitessaiios Aisgnosisgrplemlidative disease,
such aPQlifR5aHKR Bise 36HIR Re KiraneSed ds Q08 adets, RGTERR/AZ006The
. 37 gastric, colorectal, or liver cancerhagdav%h%ln qu%cﬁlx\%:t%s gene.is
diagnoglig ﬁ‘?aﬁ%%#o&ﬁ?%%?&téggfa FEAVEITRER e diSBase to he diagnosed is
polynuediotisictat, durjypragide obthivpressahivvcntione presfsrbibvantdigogucieotide
that hyUAGRESHS A fREdiRENRIPEE MRl fRRAiNR AisrasanBboushiasbinds to
cancer includihg gastric, colorectal, lun é(?nd Iiv%r caonncieg%hig also
the polypsptide o RIRGROLHERYEIhTSY t'ﬁeéugresaésn YRvEntoPeomprises a
chinpovag thaphisud tovansisypoetédtidernethqsonfpepiaingtidia peapsynd for
treatin} \c{%@ﬂ?ﬁoﬁf&fﬁf@gbﬁ%@ﬂ%ﬂLﬂﬁtl,eﬁﬂ?ﬁcﬁﬁ% Y RCH7@SeIR iention. An
yolynucleotide of the present invention, or an antib (gy that ?ln(gsttotthe
BRI SPHFR e DRI R RAD BaRE & 10 S Esigound.
compakdioitavpolhenticesef thinpersioniprouiites @ hdetheingftbe kinding deivaty
bctwe%? e %Hfé&%é%ﬁ&é‘%ﬁtiﬂg )fr&%%ﬁ@%’i@ﬁ\é%@ i3Rasq USiRGANRIPAMREPiE-Ghe a
the present invention. An emboglment of this screening method
compeigih thiad bindie te (s PO ReR idHeA SRR TS ESHSBlINd with a polypeptide
offthkepptesgstidavdnbio prdiend ateathhontteebbinsiddactivignibgtwar hethe
' e ' ! 0 ARG 8L thereof.
e S b A
Any 1o/ EHIBAI 9B SRHBBHI STk THEISHER SHUERSPEBL b RAASH™S ©
fermeBtinganingogynend execom finanhpohpertidesos plprbesimadtsiipediedror crude
proteng,epgé{w&, 91'63#%#}9!3 %SRHQ%ﬁh&%ﬂﬁh&f&ﬁﬁ?ﬁ%ﬁ%[&ﬁ%%ﬁ%&ﬁﬁl& Jallz

celf extracts, ce ture supernatant, products of fermentin
natural FBRRHERTS AT oThe RA RSV BeT LA ABRo R cpppcted
with ofestlec2ippiaieins, e dtidesamphy; paptidedgmbpentide.synthdtle protein, a form

bounﬂé)cg%m%? iat ﬁ%%ﬁi&i@%ﬁ%@a&%ﬁ%ﬁ% wde@n be used. The
polypeptidé of the present invention to be contacted ngtat st c?mpoucpd ¢
cah Ban o e TN AP B B R o e o

the present invention using the polypeptide of the present invention, many methods well

embo

known by a person skilled in the art can be used. Such a screening can be conducted by,
for example, immunoprecipitation method, specifically, in the following manner. The
gene encoding the polypeptide of the present invention is expressed in animal cells and so
on by inserting the gene to an expression vector for foreign genes, such as pSV2neo,
pcDNA ], and pCD8.  The promoter to be used for the expression may be any promoter
that can be used commonly and include, for example, the SV40 early promoter (Rigby in
Williamson (ed.), Genetic Engincering, vol. 3. Academic Press, London, 83-141 (1982)),
the EF-1a promoter (Kim et al., Gene 91: 217-23 (1990)), the CAG promoter (Niwa et al.,
Gene 108: 193-200 (1991)), the RSV LTR promoter {Cullen, Methods in Enzymology 152:
684-704 (1987)) the SRa promoter (Takebe ct al., Mol Cell Biol 8: 466 (1988)), the CMV
immediate early promoter (Seed and Aruffo, Proc Natl Acad Sci USA 84: 3365-9 (1987)),
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bound to a carrier, or a fusion protein fused with other polypeptides. As a

f screening for proteins, for example, that bind to the p eptide
w@ﬁ%@%%g present invention using the,polypeptide of the present ﬁ&gﬂf’ Bt 7006

many methods well known by a person skilled in the art can be used.
Such a screening can be conducted by, for example, immunoprecipitation
method, specifically, in the following manner. The gene encoding the

the S B B B S R i s e
Adcwfswgwe@msmﬁémwfrramtptbomoméibﬁmi&e% OB dtheHEY TK
prorrﬁ%@[ esRIQB HRAY . %@ﬁﬂ@mﬂﬁbﬂh@tgfﬁﬁ R4 BRRGP BRI AR6Ls a foreign
|ncI f exam Iebt e SV40 ear#h (%néoter (‘gﬁ%%/t V\élllamson (ed.)
gene(%ene n(brl%lgenﬁ% TTAREF0 RRY FAFHIRYSr 425 X HRBGN ATQRYBIH iHéthod
(Chuthbab FNagieisvicids (kemlst 4B 1 15206198701 theoc[¢iRaophabsh@AGethod (Chen
and OKAPLIE! mi’\@eﬁtﬁ ol £&785.98 (1983r30RLII8AR &Q@tl@lﬁﬂéﬁﬂ-&l ata et al.,

wedgEm e e el

(198 mntbdibipofertin prmﬂlotb(ﬂlﬁaenﬁaﬁcﬂéhiuﬁdﬁaﬁebﬂ\(ﬂlﬂ%mﬁaﬁm & SIA Bature

Gcn&ﬁ@%%@@@ﬁb%%&gﬁ%@l ACEHER3/07806,:38 é Son The
ote Gheysen and Fiers, J MoIA pl Genet 1; 385-94 982

polyeRig it ﬁ%%mmw@} PRI FR vy S B‘a%gﬂnﬁq%
recog8IH T Ktepfapitope), afrrdmmodoﬁhbnmihmdydigommbmelggrﬂ&laﬁﬁl@&l otahe

d
mon&ﬁ%&?a%’fﬂﬁﬁ? FHBLE! ol egf%@ D&R SHRIRE tng}gé% S’ ?ﬁuc us of the

methods, for éxample, roporation method 5 eic
POy PR E TSP S A Ao BRI BB e RRSCHRSHoRY System
can lEneCik@amanbiohQdl Bible/1 2 7RB A (298))), Wiﬁ:ﬂaﬁl%ﬁliiﬁxiﬁﬁlaxpress a

Al £, (1984);
R PR B
S- ‘fd(ﬁ@(ﬁé?ag@@éipﬁ%ezscmmﬂ?ﬂ A 60 2. by esmfnasrr&@ls&p@zcmmg
sites @ @3 RadintiteavetlableScience 259: 230-4 (1993)), and so on. The 10

f
oGS AL 0 A0 B0 P P e

to a dRpeiERIRg ﬂ?édéﬁﬂ@ﬁél%tf hehRsnRIIaPeIBb e RﬂiﬁB@ﬁﬁé@fl@Wm
mvexhﬁﬁﬂbﬁﬂ%dﬁﬁotoli%bl r@foﬁederrﬂp‘l@@i tk&mmﬂﬁﬂ@d@ﬁdfﬂﬁlﬁfﬁﬁm

N I S
(VS‘% ﬁ)sﬂéﬁ wéﬂ w&ﬁ%@ﬂ%@m&r&%ﬁm vinastelysQuruipiy .
(Hsmg@uﬁ@gt@ﬂﬂ maap%ﬁaﬂﬁfmamgmgeﬂoxﬁmaaﬁeaammc(@&m Abodies
ol BB IR SRR M et
bindigg jgrfie polypeptlde of the present invention (Expenmental Medicine 13: 85 90
(1995)). _ _

In immunoprecipitation, an immune complex is formed by adding these antibodies
to cell lysate prepared using an appropriate detergent, The immune complex consists of
the polypeptide of the present invention, a polypeptide comprising the binding ability with |
the polypeptide, and an antibody. Immunoprecipitation can be also conducted using
antibodies against the polypeptide of the present invention, besides using antibodies
against the above epitopes, which antibodies can be prepared as described above.

An immune complex can be precipitated, for example by Protein A sepharose or
Protein G sepharose when the antjbody is a mouse IgG antibody.  If the polypeptide of the
present invention is prepared as a fusion protein with an epitopé, such as GST, an immune

complex can be formed in the same manner as in the use of the antibody against the
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to a dozen.amino acids so as not to change the property of the
polypeptide of the present 20 invention by the fusion is also reported.
WOR{8ES, such as polyhistidine (His-tag), influenza aggregate HRC HPAHA7006

c-myc, FLAQ Vesicular stomatitis vitis glycoprotein (VSV-GP), T7 gene

10 protein (T7-tag), human simple herpes virus glycoprotein (HSV-tag),

E-tag (an epitope on monoclonal phage), and such, and monoclonal

antibodies recognizing them can be used as the_epitope-antibody system
polypegiide-pE SRy SSFNSMEPEBIIG fostis PRy septidie Dbtk giastnthese
epitoptlyaniingm @amﬁmalpmdgemﬁ 13: 85-90 (1995)). In

"TneRECANa A MRS MRS IAR sgatzxg g%”}%ir%ﬁzgmpte,

ysate pare

ing an a riate
the mofhprii e st Es R Wﬁﬂﬁéﬁ’é?yﬁé}%@é{)@t Hgi2ceal SrspHagor
Labo;@@}yqﬁmﬁﬁtmmgmgfdhe(mng ability with 30 the polypeptide, and an
mun rec itation can ke al conducted usin ntibadies
g R R e

bound gyeleist i %@Wﬁﬁﬂdﬁé@emm%w&més iheReeap Hping gels with an
appmpm@r&ﬁseﬁbﬁuanAnsmmuﬂ@ Gl %@@tbeler@ﬂwﬁde @tﬁé@%ﬁﬂﬁ‘t by

t (Elf% aro etq?r EI;:O()teIIQIG 3 harose %b(? f‘he 3 ssmstamm
inven lo%usse 81 e nﬁ sp% migtﬁle ‘presen InVention is &
or sﬂvgremmgaéle d@a@tﬂpprm@ﬁﬁxwm fan tépwp@ps%hb&g@e’mahhmﬁmng
cells Mﬁlﬁi@&ﬁ@d{hhﬁ &ﬁmﬁﬁﬂ @i SAHe TBRRY, é@siﬁl&hﬁd;ﬁﬁeqﬁtﬁe@p&ﬂaﬁﬂy

iabcluﬁgrgéié(g%%r%g\efé oﬁc ]é(l)??b 7d5%PCT/J51%3/90¥%0§ 3 Igl g:p tldi%l; tc:rz]l% be

{GBepRIcE B pecifically ese

-purifiedpiopely Gooh the §tatolynerBepide gsbang mmnmmem@erpheﬁ@mm%b

when ﬁerfﬁai@eﬂéwel@wm Qe5PHdNEL, devegiample, the methods in the
I|t rature rlow and Lane Antib dl 511-52, Cold S nnggﬁarbor

Srats i SSTRSA RIS BHO L %  WRHBOBR AfoRTy tised
inventﬁon anmgskmmlmphd@remmtqﬁepﬁé(vetnw@mmﬁéoﬁmﬁmel@bahﬁ@t

al., ce@méy%%@bxfiben)%@%l@w@g% é@@a@f?tﬁkﬂ}&éiﬁ%ﬁﬁﬁg\’dmﬁébolyp?pt;de

appropriate concentratio n rotein b the po
of the GRS ARH N TR FHb A QAR M PAEP B D R ST e Bt
organss(foh s Gpontéssies staimngciorslveastdinisgethin g prottion Badsitiy
cxmmetpg@%&é}nmmch%% f&ﬂeﬁi@'ﬂﬁdﬂzﬁ YRS YA fetal

uns, SpbiGAL G Sk '%é?a%t%ﬁfﬁ%ﬁ e t%%%sfs s
proteip @un@ugtm@mmmdsmhpmmmama@amg itplseguects (ag-HEAP),
expre&Eig TS e N RET RS RARCURINAIINE B APERIRRBASREGNR VRAE s the
purified and labeled polypeptide of the present invention with the above filter, and
detecting the plaques expressing proteins bound to the polypeptide of the present invention
according to the label. The polypeptide of the invention may be labeled by utilizing the
binding between biotin and avidin, or by utilizing an antibody that specifically binds to the
polypeptide of the present invention, or a peptide or polypeptide (for example, GST) that is
fused fo the polypeptide of the present invention. Methods using radioisotope or
fluorescence and such may be also used.

Alternatively, in another embodiment of the screening method of the present
invention, a ftwo-hybrid system utilizing cells may be used (“MATCHMAKER
Two-Hybrid system”, “Mammalian MATCHMAKER Two-Hybrid Assay Kit”,
“MATCHMAKER one-Hybrid system” (Clontech); “HybriZAP Two-Hybrid Vector
System” (Stratagene); the references “Dalton and Treisman, Cell 68: 597-612 (1992)”,
“Fields and Sternglanz, Trends Genet 10: 286-92 (1994)”).
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15 As a method for screening proteins binding to the polypeptide of the

r ,invention using the polypeptide, for example, West-Wes
(Eli).eo’t?ﬁ)igganaly5|s (Skolnik et at., Cell §5: 83-90 (1991)) can be us{é%ép"“’“‘*”“"““
Specifically, a protein binding to the polypeptide of the present invention

can be obtained by preparing a cDNA library from cells, tissues, organs

(for example, tissues such as testis and ovary for screening proteins

blndln to 20 CXADRLI; testis, ovar rain forscre ins
GO B fyﬁﬁ‘ﬁ’fhﬁglp?%e 1 ?ettg Venn orlﬁ1 %ﬁ% to

SRF-bFﬁNEé&kgmmuﬂﬁkAﬂﬁbéi@e)@m mlé%bré’§$9d md’@iﬁ %?Hém dAS
libraryR) 3! Pé’c?t?&ﬂ‘@eﬁ§%§%@&ﬂéﬁ’ﬁ?8§ﬁr&@'ﬁ$ﬁ:&h@ﬁﬁx&ﬁ@ﬂi (epoBpiide of
he protein on L agarose f| the r\ﬁgi%resee o a

the invRGiOToH B TR S B R st A 0T
transcifptRmidaciithiiberapove filthr, dhﬁfa&blete’dfmgmglpmmgé ntprbsabeye

te I 1165
e QR s e amikavantes ssedavia,
detecta CHREPLR RIS SO0 BTV BTB TN I BT s
cells, SRagiitialyofinds o theivanly peppickcofitine predeng fosisitoriooeadsgstiiic)-
A protdi é’;!X?&é’&'% forene Qzlﬁ’b(é EI-Q')Q?@& 15y {HasdUebaRAPRERiSGLEdhBove

present invention. Me ods using radioisotope or 30 fluorescence and
o E. Cﬁﬁb@ﬂ%&&%@ﬁl&ﬁb@@&“ﬂl‘ﬁematlvely, in another embodiment of the

3@(§Qﬁﬁlﬂ)ﬁlﬁt§t€iﬁ Sbthapiesem die eatigiaclhwenbyGAd gysce inaififizegene
sed 0-Hybrid system", "Mammalian
and S‘ﬁ\‘??}x ﬁﬁy/l mr&%ﬁﬂ%@é‘f& Gt “"MATCHMAKER one-Hybrid
sytmﬁ!pggwhtw*wg %ﬁmbpﬁi&%dﬂ%mf\?%%%v%%}%?&ﬁan 4is0 be
screer{&@ﬁ@edmhﬁ?eﬂﬂfemage@hpalmmdﬂpmsﬂmm@m@e&aeﬁmﬁmmm

may R eI, and, Steralane T Gaehad 28GRI s o

etwo ybrid system, the poI peptide

pmtemfmw@ﬁmw;ggugémeqw@ew L] rﬁ'éﬁr}@‘?@&?&%? Rl 6%%@0 umn. A

test céﬁﬂl@ﬁhﬂgﬁl@fﬂ)ﬁﬁﬁﬁ%@ ifby eREhed|Scofl eﬂfﬂétsllgfﬂrl)ys;tmgglaredﬁﬁm@eﬂsg
ected t ress a protel in 3 S1UNERHOBY th

the teg{ LOPIRAY etﬁgr%)rf/l,m en (Ee‘xpr(gnsgsnecgC %@%p(@togﬁl%{ VP16BéE C}KJ? ‘

invcntrengenmpamatlon region. The eDNA library is then introduced into

th%@ﬁ\fﬁe Y%Q%Bﬁﬁ:lb%ﬁ@‘i’sm@rﬁféiﬂﬁtﬂe ivetlofennd tequinreryfistisolatanied
protcxéggﬁé % g%\\{ﬁ e @R exges%ti?tgc(sxze Qﬁoéﬁl&pgﬁ%\ﬂ%ég tg}?d cDNA

on'is'exp resse In yeast c e binding of the

librariwsorem tivaesd teiperes @jegfemmkﬁgl prbeve efsaisadabb ensagiog the
prOwglr_oteln encoded by the cDNA can be prepared by introducing the eDNA -

ISOl%ﬁ%eanbsg\r/%si}xg Eﬁe Surta Icl:eap asTi ;Eer%?c',% th eﬁxréox{gxlﬁ‘enon may be used as a
mean for detecting or quantifying the bound compound in the present invention. When
such a biosensor is used, the interaction between the polypeptide of the invention and a test
compound can be observed real-time as a surface plasmon resonance signal, using only a
minute amount of polypeptide and without labeling (for example, BlAcore, Pharmacia).
Therefore, it is possible to evaluate the binding between the polypeptide of the nvention
and a test compound using a biosensor such as BlAcore.

The methods of screening for molecules that bind when the immobilized

polypeptide of the present invention is exposed to synthetic chemical compounds, or

" patural substance banks, or a random phage peptide display library, and the methods of

screening using high-throughput based on combinatorial chemistry technigues (Wrighton
et al., Science 273: 458-64 (1996); Verdine, Nature 384: 11-13 (1996); Hogan, Nature 384:
17-9 (1996)) to isolate not only proteins but chemical compounds that bind to the protein
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As a reporter gene, for example, Adel gene, lacZ gene, CAT gene,
luciferase gene and such can be used in addition to the HIS3 gene. -- - A
WQEMIdad binding to the polypeptide of the present invention cabCIsFd3&7006

screened using affinity chromatography. For example, the polypeptide of

the invention 15 may be immobilized on a carrier of an affinity column,

and a test compound, containing a protein capable of binding to the

polypeptide of the invention, is applied to the column. A test compound
of the fhesein imayten {orcndingigouist axdrantesemiithgstes!idpornds Brdkiled in
the art,the test compound, the column is washed, and compounds bound to the

polypeptide of the invention can be prepared. 20 When the test .

el protermuiBansnthodde S56RREh UL BHIRE BERIRRPBHIEN,

followisgangbgzed, an oligo DNA is synthesized based on the sequence, and

a) CONAdibraries arRdcIeepRpMEIacIE Slish PNAVARR Prebetomeisiy the
DNA enco_dlnggt e protein. A biosensor using the slyrfacedﬁglgﬁ@g orter
e

resSRERTRPHA BRTFISPIR Q880 ST 25 mean for detecting or
quagtifyitigtirchprass:domgsodhel dantiel plabsrtipvaintimmalypaHakgiricgion
bioﬁ%&%l?iﬂ&@@ué@ﬁ, ntRERATIAR Bﬁ%@ﬁdﬂefmt_ k@egeﬂefg@é wltxemwnm
and a test compound ¢ erv -tim rface plasmon
reséh‘éﬁ&@lgiﬁﬁrgﬁ%ﬂ%ﬁ@?o%m mn%@@%%nﬁngf PO ydgééjptide an without
b)labetingsonedempliyiBloisid, Phatargsiag; derefore, it is possible to
ocvalugie fhe %ﬂﬂip%ﬁ%ﬁﬂ%&ﬁ&@?ﬂ%@%@%&h%%%@Eﬁiﬁrtegé}gﬂ@s’ﬁe as

test compound using a biosensor such as BlAcore. The metho

screHm3TsH hd L that bind when the immobilized "polypeptide of

tiSmiprbkerpinverginas siekhosaglie ayprtedtiknetvanictictinpotisdsparter
constr??%@h?b’%%@?@sg%ﬁ&p E@@h'ﬁl% i hthfgwh‘ﬁ&@iﬂﬁ ehiapiany ;Jihf@y:agﬁlulatory

] methods of screening using high-throu e

s
been kyevdirte thassvkiBahin the at poggprish GaRstNgh R B preppryl Fnggpgshe
previoSPiRiRARiaRsRatRINS bihehehe cabsorpawatis:fukitbiyddgishexpaateirker

gene rlRigs tdaniea 4 A Hadd %ﬁém%miﬂrﬁ%ﬁm iRvRBfIBNJIREkGINStory
) agonlst_ancfantagonlst are well Kngwn to one skilled in the art. . formati
regiongaerhn NI SR AoBHIGHIETSN BT BRI OHEGP e Shlpragion

of the tharifellgeriag steps: 5 a) contacting a candidate compound with a cell into

WRIEh ApéRatPseRReRTisitE e siangGsiationaldee fiatanidegividippneoas or
in}ﬁbitngt?é%cntll%{tkyecr;tqﬁg %gl?zggp%&ee ngk%r present invention,. for treating or preventing
diseases attributed to, for example, cell proliferative diseases, such as cancer. A
compound in which a part of the structure of the compound obtained by the present
screening method having the activity of binding to the polypeptide of the present invention
is converted by additibn, deletion and/or replacement, is included in the compounds |
obtained by the screening method of the present invention. o

In a further embodiment, the present invention provides methods for screening

candidate agents which are potential targets in the treatment of cell proliferative disease.
As discussed in detail above, by controlling the expression levels of the CXADRLL,
GCUD1, or RNF43, one can control the onset and progression of either gastric cancer, or
colorectal, lung, gastric, or liver cancer. Thus, candidate agents, which are potential
targets in the treatment of cell proliferative disease, can be identified through screenings
that use the expression levels and activities of CXADRLY, GCUDL, or RNF43 as indices.
In the context of the present invcnﬁon, such screening may comp{ise, for example, the

following steps:
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gene that is expressed under the control of the transcriptional regulatory
ion has been introduced, wherein the one or more marker genes are
Y& from the group consisting of CXADRL1, GCUD1, and FI§EAZ03/7006
b) measuring the activity of said repor%er gene; and c) selecting a
compound that reduces the expression level of said reporter gene as
compared to a control. Suitable reporter genes and host cells are well
known in the art. reporter co str ct required for the s i a
e R R e e R
gener RifietBthedranscriptional regulatory region of a marker gene has

@ee&fél%@}{‘@at@&&%%%ﬂ(%%@'ﬂéhﬁ?:%ﬁﬂe L5HR0HEH toRdheeteamRe 1, GCcupy,

prepared using the previQus sequence informatjon. When the
tran@chpHGH-T EGRRRGRP TegiBh{B? SHRTETRION g#&%rﬂgmmaéhfmea of the
nuctesltudmpegmbnt containing the transcrlptronal regulatory region can
bed%ﬁiaé%ﬂxé 9%39{%4 BFah% basep RN {he AEANCUIR REA4ERCRde, for

informati t e marker gene. A compound isolated by the screenin
example, eﬁh&%@%rm&frﬂmaﬁ%%%w% 1R QTG iedse Such cells
can bpoiy@ﬁﬁﬁdﬁmfﬁheemsamhgme tittoprefantieatngor. préiesiipgssisesses can be

e-,snm%% Hg%gdrﬁo&%rv‘? ” rolinialive: ﬁes&seﬁﬁ%'}n 8&%%%§xéaénmg,
una in Whl a part 0 t e structure of the compoun talne
comnﬂ AB3E OIS SR HIREE PRI B BlRh b 68t Qa6 el t@@rbpl or

RNFi®pepiisdstdhapeeseidhiovgstian is converted by addition, deletlon
angiqhs e'Pé%e éi‘tr?'s Ing'ydled '%'he étEOé“P%HE'daS 2RI é!.ra cPoFlreat a cell
screening me efﬁe presen inven |on her iment, %

proh&rrégeﬁrirﬁWtrafrﬂpﬁ@rr@éet hﬂéﬂﬁéﬂ@:fé%@éﬂ%’@tﬂé%ﬁdw&f@a@bﬁﬁ@‘rw@frthe

poiyﬁﬁﬁ@@m@ﬁﬂiﬁﬁfﬁlﬂif&hﬁdﬁ%tmﬁiﬂﬁei CeHiHI@H'fEé&DE@ERQﬂ§@CﬁM§and .

sed in. detail above by congrolling th ression levels

RN RS R R e I S R Rl lton.

Comﬁﬂlmﬂhéhlghﬂmﬁtér}@bﬂl}& ébé‘trézmmrgafgmﬁé,thﬁsmpmef theprssent

1nveﬂ%ﬂiﬁﬁ@e@%&$@&%ﬂﬁﬁ W ROIRARAs taT ggdsAn tf’!ﬁﬂﬁ%@f%ﬁﬁigﬁn@ﬂ{bd includes

ro |f e d sease, be |dent|f ed h,scre that use, the
the s O T o R o B S S Bt PO AR gk koSt ¥ention

(b) dpfelitiag. tBs hipthaietmetirity qfékmégbmpmmbﬁegd@,}a seddehnsdretiag a
SOMRESE iRy RARIR: ﬁ?@lo@ﬂ@lf\ﬂﬂﬁv&tﬁﬁﬁ W GoDH LD comparison with the

PCT PO3/07 6 4 ti t Swith & ol
RN R BB e 0=

Any polypeptides can be used for screening so long as they comprise the bloloolcal
activity of the CXADRL1, GCUDI1, or RNF43 protein. - Such biological activity include
cell-proliferating activity of the human CXADRL1, GCUD1, or RNF43 protein, the
activity of RNF43 to bind to NOTCH2 or STRIN.  For example, a human CXADRLI,
GCUD1, or RNF43 protein can be used and polypeptides functionally equivalent to these
proteins can also be used.  Such polypeptides may be expressed endogenously or
exogenously by cells.

Any test compounds, for exarmple, cell extracts, cell culture supernatant, products
of fermenting microorganism, extracts of marine or’ganism, plant extracts, purified or crude
proteins, peptides, non-peptide compounds, synthetic micromolecular compounds, natural
compounds, can be used.

The compound isolated by this screening is a candidate for agonists or antagonists
of the polypeptide of the present invention. The term “agonist” refers to molecules that
activate the function of the polypeptide of the present invention by binding thereto.
Likewise, the term “antagonist” refers to molecules that inhibit the function of the
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polypeptisiereiahe Praseds Ay AIEH S S

b) selecting a compound that reduces the expression level of CXADRLI,
GCUD1, or RNF43 in comparison with the expression level detected in
WQé' H43éhce of the 5 test compound. Cells expressing at least OHETOPIEE 7006
CXADRLI, GCUD1, or RNF43 includé, for example, cell lines established
from gastric, colorectal, lung, or liver cancers; such cells can be used for
the above screening of the present invention. The expression level can be
estimated by methods well known to one skilled in the art. In the method
polypeplisetdahingreachd inonmpivariy hiatiegtheesthe Moesssive Rovepoit iodaed
by this%@?eé}fiEé%Q Rida@sRe QmBhds warPssprciedasiranstidatton of the
agents. E In another embodiment fsge etho% for, ening a, .
polypegtiisd e RErFBLATG OB PRI MEISH e B sy I Aud ¥ Sreiaskion,
tivehsiethobiolijfes hicioticad hetivigcefitnethoalyseptideibdhis pesent

prolifelBERUAARAUNUR BRI REURE i L3 RANE 62
pro eins of the present Invention have f%%ﬁCthl%/ of romotl?% ce

Il

SRR RS Seh g PERRoSR:
and detbgspipiptpispofdne petsantifnsotionasurhe Soraebod dsintichaetvsll

as an.index. Thi | hodJdncliidgsathesiaps.gipla) contacting a
as by ?éegts%%lrlﬁp%ﬁr? i’i‘ﬁﬁ@g’%ﬁ%ﬁn& of the present inv,entig ; %%ﬁdet%c%'gg
tHdbRomgREdétRIAedbn 815 SRS HRETPERES %aS?‘HHﬁaEE)‘n% Wy
inhibiGRERAINIG t’,fm%aqrz]my%_splaagthe} thiopoesen M:Emhgg@mwem% fio the

SOl R AR gLestetkipriie R hRrakR of e tefiple,
treatm(%{rg%oﬁjsr?as_?ﬁﬁﬁségééeggﬁé%gﬁc%%%%@téﬁ%d for scrgrening;o long as Ih?y P
cell probifaptiss tHeeprefogielrliBerARFar Y Cspai e yBm b RNpIgc
activi r@fteix.mXA%gfqumqaé mcthyﬂLﬁcsFlgﬁel aethe mgggggxmgaa' _ pﬁﬂiigy@éajg by the

ki ’ L PNl FoR IRl £20R YR OL SROEA, (o

Pfese%ﬁ‘i’ﬁt?’é"gﬁ’?’éﬁ %?é%Dﬁgﬁ %’ﬁé“féﬁ"@ﬁé@?ﬁﬁmm C?X%JDRI(_:f , GCUDI, o
liver cRINFY3 Prothincsher bendsathemdpbipiRpmiac hifothRMNF&d einifamisysed s,
the m&@%%d%@tﬁilagz g@seﬂlﬁp@anblsp%s&u ﬁl&ﬂﬁﬂ&p@p&cﬁm&nayﬂ%ﬂﬁ@ra&sgﬂﬁor

endogenously or exogenou : est compounds, for example,
the ‘feéé‘frfé%&?g&‘%?,%%‘ff%%ﬁ‘ﬁ%@’ aﬁ%%ia%a%% p(r:(%%éc}fs 30 of fermenting |

rmidooeresm Rsmpernedes whisha Rt fi SHU SRR ta CRNpRIFHER g p1ing
the achtdE SRR DEPEURSDNOs: PepitEeomipdyoday syadtetiaddition, deletion

micromolecular compoynds, natural co : bes thod
and/ Oﬁfﬁ%Sﬂﬁmis%ﬁgt&é%ob%l?hgegc}%éh;lﬁ S gﬁggﬁ g ig@fg%g%lrpaﬁ onlgs(%g%r 1§ meto
of thegmeag@niztentibthe polypeptide of the present invention. The term

"agonisahietanbiRimelf@iias heihed Retvalanthe dunstipsuat e treating a cell
prolifglgltggce Rllslggsg fo?t%g E)?gsee%tt aven {81?, H}é ?Illggllgg &%f?&? the binding ability of
RNF43 to NOTCH?2 or STRIN. The RNF43 protein of the present invention was
revealed to associated with NOTCH2 and STRIN.  These findings suggest that the
RNF43 protein of the present invention exerts the function of cell proliferation via its
binding to molecules, such as NOTCH2 and STRIN.  Thus, it is expected that the
inhibition of the binding between the RNF43 protein and NOTCH2 or STRIN leads to the

suppression of cell proliferation, and compounds inhibiting the binding serve as

pharmaceuticals for treating cell proliferative disease such as cancer. Preferably, the cell
proliferative disease treated by the compound screened by the present method is colorectal,
lung, gastric, or liver cancer.

This screening method includes the steps of: (a) contacting a polypeptide of the
present invention with NOTCH2 or STRIN in the presence of a test compound; (b)
detecting the binding between the polypeptide and NOTCH2 or STRIN; and (c) selecting
the compound that inhibits the binding between the polypeptide and NOTCH2 or STRIN.
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Likewise, the term "antagonist" refers to molecules that inhibit the function
of the WO 03/10427-5 PCT/JP03/07006 43 polypeptide of the present
WoidHaT by binding thereto. Moreover, a compound isolated byPiRIP03/07006

screening is a candidate for compoutfds which inhibit the in vivo

interaction of the polypeptide of the present invention with molecules

(including DNAs and proteins). When the biological activity to be detected

in the present method is cell 5 proliferation, it can be detected, for

eRasTRNG 48 s paritigeos] hovrte e iprestioneapd a2 of R Breocht
used féﬁ‘(ﬁé‘&'&’&cﬁﬂ:ﬁbﬁm the, GelsinitherieReRpadS & eptaemRLRed e the

etermining the speed of cell proliferatign, measuring the cell cycle.a
xS

each otherEXTRasSF b ealypuptidadNOTSIER by SAR B dybsusedimigs psrgening can

be, forg%‘%%édﬁ%gggﬁ%gfgg%é&)afgmstaepmvﬁya%mmﬂ@pmﬁem a

| C be applied to'the treatment of diseases
quiOﬂﬁ@E‘éfhfé%FQ/Hﬂ%@%?ﬁm&“gﬂhe present invention, for example, cell
profijeisativertijgrase Sanekadipl camicertrivorecpBtidtlas sy peneiatieproducts of
ferme e B0 %Cg‘ﬁ%tééx%f#ES&%%%%&%ﬁyé}%&ﬁ%"isllzﬁxy s20R8 hadfE®or crude
“compounds screened by the present method serve as a candidate for d
protein pRptisicth BPcRERiEM SHERRYALS OB T PE Rl L FOSP PRI LR 8™
ﬂammq)mgﬁmsyﬂmrbmmological activity of RNF43 protein is used as the
index, compounds screenad by ihe, RESE! MAlPHsRaiAs Ruoalide
f L}Ss ?or e treament o?co%rectal, ung, gastric, or liver cancey. . .
RNF4§pretsie AndoNpEGHERiAn RN @afwm!éogw&urw&%amm in the
art cailWHRIERY tlg@@gg}éj&e@ﬁﬁ§¢dﬁlﬁg];aw ae mﬂb&ﬁdﬁqoasﬁeymﬁtem, for
conyerte addition, deletion 20. . rep
cxamgle i RS NS SOta Dl By e e DR, o
NOT@HR niGTRINif bevaddmpomshraiihe Aber paotsrstsaddffjogether with a
test sdRPIPaNRdOr Fealing amaltuiy difscabived)iseahed hikitpresbertroteintionynd
the methtzgfutilizgst binggrggrggility of RNF43 to NOTCH2 or STRIN.
to the sHRRASK) EAFIBEEAY 5raSent invention was 25 revealed to associated.
with t(ROTE@HE » aych STRPuKhiaser fenkns s asspydationfhe MRS b th!
can bgﬁsf@ﬁt%%@ﬂlé 'ﬁ;‘:‘?&?ﬁ @rﬁémtheﬂu@eﬂ'mgquaum@ ifehstiicionief ite bil(ljding.
indin cules as NOTCH2 and STRIN. e
e AR e D
comph@UCHBIbItIST Fit\bieaiisstes e 28 R prEasrbi e S rerfdmaehprtcrative
diseaSOPRUNdSIANbIting the binding serve as 30 pharmaceuticals for treating

P
polysaothigoted, such as agarose, cellulose, and dextran; and synthetic resins, such as
polyacrylamide, polystyrene, and silicon; preferably commercial available beads and plates
(e.g., multi-well plates, biosensor chip, etc.) prepared from the above materials may be
used. When using beads, they bay be filled into a column.

The binding of a protein to a support may be.conducted according to routine
methods, such as chemical bonding, and physical adsorption. ~Alternatively, a protein
may be bound to a support via antibodies specifically recognizing the protein. Moreover,
binding of a protein to a support can be also conducted by means of avidin and biotin
binding.

The binding between proteins is carried out in buffer, for example, but are not
limited to, phosphate buffer and Tris buffer, as long as the buffer does not inhibit the
binding between the proteins.

In the present invention, a biosensor using the surface plasmon resonance
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lung, gastric, or liver cancer. This screening method includes the steps of:

(a) contacting a polypeptide of the present invention with NOTCH2 or
WOSBHRINETA the presence of a test compound;-(b) 35 detecting the ISiAdiREH/07006

between the polypeptide and NOTCH2 or STRIN; and (c) selecting the

compound that inhibits the binding between the polypeptide and NOTCH2

or STRIN. WO 03/104275 PCTIJP03/07006 44 The RNF43 polypeptide

of the present invention, and NOTCH2 or STRIN to be used for the

phenoweRam Ry HagI68 25 roBATbIRR AL S6HePtaNBHE Db s PABRY PEOMER the
When sachrebisenayrdisa ot tpartiahpepiidertheretiesndesigsaant setshssthe

reai-tir?ing r%tgsg aé tﬁ?as%t%% I%Q%ng-e %%}L\ﬁé&%obﬁ? Qtlg{%m Ipnzl%H gf STRIN

e screening can or e le, a purified polypeptide,

polypaats‘éﬁmaé ‘ﬁiﬁt@m Iabali (onrrermpicc RGO, h#ﬁﬁ%ﬁia[)-rot Fokae With
possibRifeepalynesitsRdfp/basieATRORNEAD 6HpeHtig: 68 FOMBCHE 62 B TRIN

culture squercrhatamroducts of fermenting microorganism, extracts from
using a bigse

MANNe. organism, pant extracts purified or crude proteins, peptides,

MM@%@%@%WB%M&W&W&%@H@@@SM amdyLee
iabeledﬂ M&h@m@p@mﬁ MR dpoaad Irﬁﬁl ddnediod atecreragstiae the bound

hibit indin een the F4 tein and
Pmtel gdorltgl’l'?ép matl{t]g??te lges ng\flle r%'gr\l/%n Rtli?)enlggs‘%ﬁ art
contaCéah\béhttbé@ﬂm Mgtmémwm@ﬁamwgmmh fmd/ith@nabgayd
protctr%’ﬁ@Hbté@fe@ﬁﬁfﬁ@i@miéﬂa&ﬁwﬂﬁﬁ Yémﬁﬁa%)rﬁ&?%ﬂﬁﬂby first, either the

tide, or,15 NOTCH TRI rt
R SRR A B O e et et N
enzymesixXtuga @kmhu@at@dpmeuommdﬁl oo il -pdan@sidatte support
B-olud§sﬁfa tefh arRdieniaeRa et (B %ﬁ%%?c&‘iﬁﬁs@ttﬁ%@ﬁﬁ&@ F‘ﬁﬁl‘ feffiamine),

tion of CXA IP1 can be.isolated by th t
ond O Y%I’?ﬁggeg%%%%f%@t 15? RIGHABPUHD B Ry bt i hen

the pra@odn BRabElad dvAlrhibage tpth theufstreiswionr @l@éuxpmnemdn: rsmded out by
liquid @@tmw inRiitingithe bindibe san@asAipsmacsticalpioldeatine:

ceI fatlve isease ?ECh as cancey. Exa Ies of su orts th% ﬁgn

measuﬁ% P%ﬁtﬂt R ST AR TG 9%& éBg%
Substragamsb asgitutostomni aidodr sitleal eptidmtiteres ﬁwhe:cﬁnasa%where a

fluoreRAYPEIHRMIASs RKMSY FRE S r¥di Rl GO Ppeiecab SR MreRhavallaRlgred
ead%&nd plates (e.g., multi -well plates, biosensor chip, etc.) prepared

using HAARICIIRYS materials may be used. When using beads, they bay be
fiedthetmarcotbatinding of the RNF43 polypeptide and NOTCH2 or STRIN can

be also detected or measured using antibodies to the RNF43 polypeptide and NOTCH2 or
STRIN. For example, after contacting the RNF43 polypeptide immobilized on a support
with a test compound and NOTCH?2 or STRIN, the mixture is incubated and washed, and
detection or measurement can be conducted using an antibody against NOTCH2 or STRIN.
Alternatively, NOTCH2 or STRIN may be immobilized on a support, and an antibody
against RNF43 may be used as the antibody.

In case of using an antibody in the present screening, the antibody is preferably
labeled with one of the labeling substances mentioned above, and detected or measured
based on the labeling substance. Alternatively, the antibody against the RINF43
polypeptide, NOTCH2, or STRIN, may be used as a primary antibody to be detected with a
secondary antibody that is 1labeled with a labeling substance. Furthermore, the antibody
using protein G or protein A columu

Alterpatively, in another embodiment of the screening method of the present
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The binding of a protein to a support may be conducted according to
routine methods, such as chemical bonding, and physical adsorption.

WO ely, a protein 30 may be bound to a support via antibodféstIPe3/07006
specifically recognizing the protein. I(Woreover binding of a protein to a
support can be also conducted by means of avidin and biotin binding. The
binding between proteins is carried out in buffer, for example, but are not
limited to, phosphate buffer and Tris buffer, as long as the buffer% es not

inventionitittwe hab ik xHer atiliEimerRls IBARE Usethc
Two~1@j9§ﬁﬂ§5€§iéiﬁmgMﬂrﬁﬁﬁi@@eml&SmHMEEK@Iaﬁa@W@ﬂaﬂmzmsﬁ”

o R R et et sxo T e

oun ro ein losensor is used, the

Systemffe(&mteaene)mﬁéérﬁeﬁﬁ%Me%lé%f@é SERisRAY GeHIOmY 205 U32Y
“F:el&'ﬁ?%@?ﬁﬁnﬁ%ﬁg@ﬂ&slﬂgmﬁfa (dodiEamount of ponpept|de
and without la e or i) r
o B e Lot TR B, by ef’gﬁg‘*m
W@i@gm@ﬂ%ﬁm@@%@ﬁ%@ﬂé@éﬁfﬁﬁ%@d@s ‘Tff,ﬁ?watl
or STRHW%HE& Nt R@iﬁ%ﬁﬂﬂ?p&%dﬁ@aﬁkbziﬁéﬁﬁ&iﬁh find b@tﬁabﬁfed or
and the Iabel f the bound rotelndmf;\?é f uessesgl qﬁecéa QUSSR the
GMHGHW%‘P&#%B&%H 0R AP A BEG o of the proteins, the
existdadzelda proteimipa@do nwmutmtwsth@m@méf&ﬁ nﬁtm@lbiteﬁ@n‘a@fbﬂ&
betwetgr?‘ttl?@m?’i@%?lﬁ%mﬁ ,ahew@m@msmm?m@tsﬂmhgwr% activates
e

according to the | after Waslégtg eling g substances such as

a TepPQHATOISBfo JE kNG, PATHIY A C1 9P 1251 1311), énzymes (e.g.,
alkalinecpbaspbatas fotrorsepidighipl goniddeel (Sumlbeiddappduciferase gene

and 31(1% [}ﬁg‘ q%%ﬁ)bégiﬂéﬁ?ﬁ@t tances (e.g., fluorescein isothiosyanete

B AR ALSA T WHEH S pro e ek

activindioipetapET4h@rietix tib thepresasinanmdionozrd b@mbermsml@ﬁgl Whﬁq[qgtment |
of diHQl '%QB&AEF&R%M@X{W@ ﬂﬁgeﬁgéﬁﬁﬂlﬁﬁzﬁmﬁﬁr@f&ﬁﬁ@&ﬁiﬁﬁﬂs such

or measureé by addi éa substrate of the enz¥lme to detect.the en e)l{matlc

as CapRnGYE EHE‘%%@&& K6t A8 e BB O LFEBISH Wi aBSBitiGtheter.
compoditiein Iﬁrl@ﬁ:ﬁ&x\pbjﬂrﬁ' eh2Gtfudres of thsobspmosliinhdatngsthdindal
bem%&t%g%% tﬁ f)lndln of the %Fé%ﬁ%(ﬁ%%&ﬁ 592?%9%@1@{911
substy g E@éiﬁ)]? jnisertion are also included in thc ompounds obtam e by the
screening method of the present invention.

‘When administrating the compound isolated by the methods of the invention as a
pharmaceutical for humans and other mammals, such as mice, rats, guinea-pigs, rabbits,
chicken, cats, dogs, sheep, pigs, cattle, monkeys, baboons, chimpanzees, for treating a cell
proliferative disease (e.g., cancer) the isolated compound can be directly administered or

can be formulated into a dosage form using known pharmaceutical preparation methods.

For example, according to the need, the drugs can be taken oraily, as sugarcoated tablets,

capsules, elixirs and microcapsules, or non-orally, in the form of injections of sterile
solutions or suspensions with water or any other pharmaceuticaily acceptable liquid. For
example, the compounds can be mixed with pharmacologically acceptable carriers o1
medium, specifically, sterilized water, physiological saline, plant-oil, emulsifiers,
suspending agents, surfactants, stabilizers, flavoring agents, excipients, vehicles,
preservatives, binders and suchi, in a unit dose form required for generally accepted drug
implementation. The amount of active ingredients in these preparations makes a suitable

dosage within the indicated range acquirable.
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be also detécted or measured using antibodies to the RNF43 polypeptide
and NOTCH2 or STRIN. For example, after contacting the RNF43
WbiBeptide immobilized on a support 25 with a test compound &&F/TP03/67006
NOTCH2 or STRIN, the mixture is ifi€ubated and washed, and detection
or measurement can be conducted using an antibody against NOTCH2 or
STRIN. Alternatively, NOTCH2 or STRIN may be immobilized on a
support, and an antibody against RNF43 may be used as the antibody. In
Grsaglassifigdditantifedgan Beapreddntablesantrcapish o nders such as
geiatinP%Sfﬁ @Qﬂé’l&%%i@%lﬁﬁt guﬁhdaaqaﬁw%egia@eéma ' ﬁibklilastailﬁ}heﬁi argatitined
above, and detected or measyred based on eling.
cellulos SHEIERETE HLERD DA eP e P el rcdot e A ch s
magneSTR Mkamty becatodrasieiprnsanyasatifstipeepeaahiudne dlayieriag agents
such astsﬁ i ﬁ’a@@%@ﬁﬂé’rﬁ@ﬁ%&%ﬁﬁ?ﬁ%ﬁ%ﬂ %&lﬁbﬁ”ﬂ%ﬂ?ﬁlﬁaﬁﬁﬁt E{Lﬂf@emes a
e antibody . bound to rotein in the screenin present iny.
caPSﬂl?ns&%‘&‘b‘éﬁ‘é‘é‘f&&‘&?‘ﬁ%&@%‘a%‘3 bRy iss efr:(]lué%(c)?rl% Fg?e‘fr‘%‘?\f %b‘ig‘n‘%ﬁnfghq_g
Sterile Attenmatites|§or mpnetitne cemipotimuraistitfrlepiagfipmHalitaisplsmentations
wing ESEAQ QUL ETIROIORAG hcion, a bue vl
R AN AT AR A AL B AL o M AR AR AR B e
as D-s@mﬂybniﬁmymm'nﬁlmntétdi)pﬁdybdﬁmhlgddamﬁ‘/é&@drﬂ%}fmé?ﬁs _
solutio %%é%ﬁ;‘%@ﬁbmﬁ‘e weferences. Ralion apghdiaRnannGeltad sSaHliZers, such
992)",'5 "Fields and Sternglanz, Trends Gen% 10: 18%392 &19%4&&1 gg R
AFRSHERILY Sybtenh, BRE Rphks S E R R B SRR PR YiSad 1
glycolfi@nSRfchindingueg imotoss Dl yxdsirdirif) r@@i@}ﬁ&é@@@ﬁbsgd in yeast
Rl DS NI TR Llndingdo e BNRdGgalyara iy oklheed in
_invention is Tused to the VP16 or GALA franscr p%lgo%nal activation region
conjungam e ETEESRTAAS Oy BRRF UISTHOE 10 URIRATER BHTAL e

formubReapelmd biienstioh tegthoapipoubuifiveshatdnhibictedindfey arsivdaher,
e
activates _a’reporter gene, making positive clones, detectable. As a
anti-Oxifysrter &ﬁé{%f@%@%%i%%ﬁgﬁﬁa&ogaeﬂﬁf ATYBWSE: luciferase
genehadshvselChneam he asedklibside shiel FGngene: 150 readomipsigndhe
. isolated by the sereening | idate iR Bt theaaetviiys,
inven e 1R %%%‘é‘%ﬁ%fgﬁa‘%‘“%ﬁ%% apnicd tohe
pefcuw@gf?ﬁﬁelﬁlﬁ@ﬂ%%éﬂ@é@%ééé%ﬁ&c&%?%ﬁﬁ%@ﬂ% ’&%ﬁﬂs%ﬂ%x‘grﬁﬁe,
admirish-pigiiferativeddisgases suthoasahobrsmotenpantcadeniy ing dpdbtal,

body—wg%hg QE’H iz?geo{gtj Q’S&&%’E a8l HOLRKE stration method; however, one skilled in
the art can routinely select them. If said compound is encodable by a DNA, the DINA can

as alc

be inserted info a vector for gene therapy and the vector administered to perform the
therapy. The dosage and methbd of administration vary according to the body-weight,
age, and symptoms of a patient but one skilled in the art can select them suitably.

For example, although there are some differences according to the symptorns, the
dose of a compound that binds with the polypeptide of the present invention and regulates
its activity is about 0.1 mg to about 100 mg per day, preferably about 1.0 mg to about 50
mg per day and more preferably about 1.0 mg to about 20 mg per day, when administered
orally to a normal adult (weight 60 kg).

When administering parenterally, in the form of an injection to a normal adult
(weight 60 kg), although there are some differences according to the patient, target organ,
symptoms and method of administration, it is convenient to intravenously inject a dose of

about 0.01 mg to about 30 mg per day, preferably about 0.1 to about 20 mg per day and
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compounds in which a part of the structure of the compound inhibiting the
binding 20 between the RNF43 protein and NOTCH2 or STRIN is '
Wg&ﬁ%g@d by addition, deletion, substjtution and/or insertion are BfsfiP03/07006
included in the compounds obtainabfé by the screening method of the
present invention. When administrating the compound isolated by the
methods of the invention as a pharmaceutical for humans and other
mammals, such as mice, rats, guinea-pigs, rabbits, 25 chicken, cats,

more proferabheanupidd, athevhiorrerersigooAseHfBE 288! RIRTFETG S toos
it is pSSiNalfsiative distnandas coanaeid thetigatddodyrpeighd can be

diyectly administered ar can be formulated | Taloms
e R e R BEAR P g o
prolif¢hrsine discase, arohavamperarng srantibedy igaiegdispriprsgtide of the
preseﬁ?ﬁ%‘{?ﬁ%? | D@[Fc%ﬁﬁﬁ@' ESRARSMIAR, Q@lﬁﬁzﬁf@iﬂtidﬁuﬁl effﬁétiwefaiiﬁ}:ﬁﬁftmf&n
.. of sterile 30 solytions or suspensions, with water or.any.ot .
antioq AR N BRI BRI o Sample 1 e scundarcs
expresainecivith GRADREMICGCHI1ao0d RATT4Scpeiein dic HetngwhigpdeirRagry, cells,
and tRISUIZEANARISE (ROXSINAdIGR sing. planiiell icmiisifiey decsempandicy
_agents, surfactants, s abll(lslzglr?sé, flﬁ/orl F(%agqents .ex%[é)si%gltsbv rgia%%sér
prolifgrting activis, ilsdaReaitd Sitheom A URFa0Le qhich rédited for generally
prevearcEpidinding 85 imptedeatdtibosTproginsuni bisctventilrdr kguinshthe

polypg%?ﬁﬁ Bf‘?ﬂ@\%@%ﬁ HekRna seahigntesegamtiinhssiteiseiedy aee the
~racquirable. WO 03/104275 PCT/JP03/07006 47FEi>><am les.aof addi ves,cq

activigof th RIBLARRLTRG BIEIEH BVERQT VAICRS 1B; efraélgﬁ@sﬁ %&a R

mg/kgkn atgrchTikaderantipgion athdidrabang imgeestibiefusabpuas mg to about

175 gy;@@% f@@gﬁ%ﬁi SWENIRBGRS SHED, 96 HBs R BRIl ANDO mg to
lgini acuﬁ; ubricants such as magnesium stearate; sweeteners such as
abouts} g/da¥, lactose or saccharin; flavoring agents 5 such as peppermint,

GaulMigsigatidelypinrbotib @atydbaiadiny (el thefacit degegeforifidda tumor
layighspiebaycuRRAl capkanaduibshitdusedifhd wina

caﬁJguIe %I
cells c% € Use
above ingredients. Sterile’composites far injectigns can be formulated

cytotexieagast orARIbsE A acRstisHEIERIh P JERIERIEBATACAS distilled
\{Va@ﬁ@?ﬁﬁéﬂf i'uir}egtioﬂ&lﬁfwmegdnamahnd,qglhﬁbséla@mtiemmémmaity
com 'll%ilxlldstf;%cs!féd'g@ zﬁgﬁﬁ{ﬁ(@% Ye DeReTHP! o HRERARBRin or an
-m nlto,%nd sodium c? ride, can be used as_aqueous solutions for

. . a(
immymRlesinllyAREYE @aﬁ%@lﬁﬁé’ﬂ‘iﬂfceﬁﬁ»h@%ﬁ%ﬂ?@% RABNEILE isppetein or
fraglﬁz?mh Tna@ﬁor@hﬁ?emmeMMmom%mm atiropytemelogically
. glycol an et -jQnj 8 rb
R e e
casespleapintsirs R id smentsdhomect seayibe 2 ministered in a form bound to the T cell

recepor (TCR) or presented by an antigen presenting cell (APC), such as macrophage,
dendritic cell (DC), or B-cells. Due to the strong antigen presenting ability of DC, the use
of DC is most preferable among the APCs.

In the present invention, vaccine against cell proliferative disease refers to a
substance that has the function to induce anti-tumor immunity upon inoculation into
animals. According to the present invention, polypeptides comprising the amino acid _
sequence of SEQ ID NO: 806, 97, or 108 were suggested to be HLA-A24 or HLA-A*0201
restricted epitopes peptides that may induce potent and specific immune response against |
colorectal, lung, gastric, or liver cancer cells expressing RNF43.  According to the present
invention, polypeptides comprising the amino acid sequence of SEQ ID NO:124 was
suggested to be HLA-A*0201 restricted epitopes peptides that may induce potent and

specific immune response against colorectal, gastric, or liver cancer cells expressing
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15 conjunction with benzyl benzoate or benzyl alcohol as a solubilizers
and may be formulated with a buffer, such as phosphate buffer and
WOspHiIM Acetate buffer; a pain-killer, such as procaine hydrochldHeRIRY3/07006
stabilizer, such as benzyl alcohol, phnol; and an anti-oxidant. The
prepared injection may be filled into a suitable ampule. Methods well
known to one skilled in the art may be used to administer the 20 inventive
pharmaceutical compound to patients, for example as intraarterial, )
CXADRfAvAncusingdrelitapasest infeutions pelinspidas samarsiaing, the amino acid
sequeniRBERIAN RGN TBAES WlMp08t0dab BEIRINSIRAt0DS rEdifdiasagropes
__method of administration vag%/ a cordlng1 to the boda/-welggt 0rrld age osfnalc
peptides thah gy A s AR S B R Pt B S R S S N 1R HRE ai can
or livereutioalyadbslespthesimgl {ADdompbusndhis presetdbleision D0LngENDMRCS
method ?F A DSEHe IO ANERIRS fofg ?yﬁ?@ﬁ:‘é %ﬂgﬂ@iﬂ@ gieramino acid
administeréd to perform the thera Y; he dosa ean tm_ethod of it
sequenga i TEELIOR Fird oAtivg €5 ety M &GN 2 AR S, FETBHT of
includes paienidrstpmeckiletl ks thBawscan select them suitably. For example,
) i%g}%g%gl&g{&gﬁﬁgﬁ?g@@gggﬁﬁﬁmgg}g to the symptoms, the dose

~of a compoaund that s with the polé/rpe%tjéje of the present invention
- ingygtien QfaBUPadiF AR SIZH BIPH™S M§ to about 100 mg per day,

- ixﬂf@iﬁt‘ﬁhﬁ? ahbuinid? ey lonahoodsdiong per day e_m_d more preferably
ab%éf%ﬁ&%?fﬁ%?ﬁ#éé% RE! Ha%chg agypiaiaeth AR IRRnses

normal a it 60 kg). When administering parenterally,.in the form
upon igpaHIHRICIIA 18 abHEAk Bt IRVS BHHEH K PO R P EE me
inducidiffefRocesarcoIlingde dhepatitnttajgetmrgaty, b35 pymeitoras badetected
method of.adminjstration .if | j ' iod
or SRR L G st st
proteimg per day and WO 03/104275 PCT/JP03/07006 48 more preferably
abpyt BxbitpRbaukdiBongopee dayindlbe jidihtoastoyfatiner Fitjmaleowytss is

well BRI L0 ALz, AL AMRICEINARSAL) RlKEs BT Al B

oreover, resent invention provides a metho reating or .
cells ydivergling @ entiprs FesemiB airdisdd R bh ad cellitirtieiRghia Mbgigen
preseRS@SAPE RolyipipRidpitibaraprastiii-mytiatiintdcgorakig Ta:the (or

Cytotoxes thad, apharma iéatll}/e%g ShHNAS il Qrﬁég%ﬂgigﬁéj}’héﬂi’:ﬁ%ff&tﬂﬁ_e
po‘fype’gﬁge olyfﬁgi present invention Is administered: Since the éxpression.
(this igrefmesiapRIcGEWDE Tadl RNt le DAY R SR LEPIde
can bﬁ@U&iuﬁeﬁ_mw@mmrﬁgsm@tt@ exfiresision P Chesd detteting thadsder-tiva of

rease In ce Ireratin IV, : t C I ve
Sy e S e f%&%ﬁ%éé%%&?%%‘%%%?@%a%%?k?gﬁ*f‘ié?ﬁ’

macrqpbegeprensinepiiliund ANEneisdy Siemsiifta T cel

important in anti-tumor immunity, the anti-tumor immunity inducing action of the peptide

and CD8+ T cells are also

can be evaluated using the activation effect of these cells as indicators.

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
cytotoxic effects against the cells of interest after the contact with DC shows that the test
polypeptide has an activity of inducing the cytotoxic T cells.  Activity of CTL against
tumors can be detected, for example, using the fysis of S1Cr-labeled tumor cells as the
indicator. Alternatively, the method of evalnating the degree of tumor cell damage using
3H-thymidine uptake activity or LDH (lactose dehydrogenase)-release as the indicator is
also well known. '
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polypeptide of the present invention are administered at a dosage
sufficient to reduce the activity of the protein of the present invention, _
WQPMH437h the range of 0.1 to about 250 mg/kg per day. The doKHAH§E/07006
for adult humans is generally from abbut 5 mg to about 17.5 g/day,
preferably about 5 mg to about 10 g/day, and most preferably about 100
mg to 15 about 3 g/day. Alternatively, an antibody binding to a cell
surface marker_specifi¢ for tumor cells can be used as a too| for drug
AR

del el ah s IR SR 0 MR gt b used as

the ABini3leréuat GetosEgEsisficientthiinjute titwor belahTine dtasaritring

' i r 3 ofin | ' i j
"B”é?r%?,“"énsmﬁ%ﬁg%%g %@?&?ﬁé@é’ﬂ%&ﬁ%&%@éﬁfﬂcuDﬁﬁsc%%%ggf@?%%ﬁn

induged Ry f R PTREIFPt krholt limeehbyRaeyasipdkLE) and
IL-7encoding the_protein or fragmen';s thereof: The CXADRLI, GCUD1, or
RN Rl ) IR REl R FRIRRIRIRIRANALY RS
as vaccines agafnst cell proliferative diseases. In some ‘tases the”
methodieiePol YRS gHikH BB s VB MR HiFrt AV qubsadermh Gdlriaduring
actiﬂitg.ell'Bﬁeremappcﬂ@@@)éﬁegmenmm zegmiiﬂﬁlrh@ﬂ@sean@ﬁ@eﬁdﬁf’ﬁ),
. ge ndritic or B-cells. Due.to the stron
e B Rl R e Mo

agaigshtupers i SRBIRFEBE Rt ithvEARIH RPatERfeAEy BRTSY ool yssliRsrarnst tumors.
Furtilisgrse, lefarsie acqubstancadintilande prastiandendure pilipdpme

mmuni on inoculation into_30.animals. According {o the present :
o e b SOt BRGNS AN S AT Getygrethods
for tNmPT8 ST BHHIOBNNE B BEE sterl teoARCHIA B Bh. avemefarmd0Ros cellular
imm@sitigieghgpitopes peptides that may induce potent and specific immune

resppnse against colarectal, jun ric jver cancer cells expressin '
RN R o e e R s Tl ST Sha g of the
CTIgmnthistimdskepnde HCSED MY Nobidie g B8 EygHasibgeptiles having

diffdrdr 02 ke Eanti sl RPRSRRSP ARICBE tha Re A IEUSRRERLERE s DC with
s&eﬁlflc immune re;l‘g)or;ﬁega ajnst colors%tal, stric, qr liver cancer cells

POt FREMSE D3 0R S B OSRBFONE VRESQIGERS
the phéisertinebntionindultiapoitiosidomprisimg uhi by npeabipepatuends
conﬁfn&@t_d%?ﬁufﬁﬁa@ﬁﬁgaﬁmt ﬁ%ﬁ&é&@@y'ﬁ%&@@ﬁé‘%&g@ﬁ&'&i HachRPIIQRES
epltides tha ay. Inauce potent and specitc immune response agajns
xR S e P B s PELe S, BT S A e A
immpymiged Withahti golaprpideompsdsasibomtiiof duotindalting sipptessrby those

antiBEUTN e YRR HAMBLRHIRICRMRHSING R ATHNG &¢I SEAUED G RESR
. ID NO: 80, 97,108,124 or 164. In general, anti-tumor immunity
immunity. R _

_Anti-tumor immunity is induced by administering the vaccine of this invention,
and the induction of anti-tumor immunity enables treatment and prevention of cell
proliferating diseases, such as gastric, colorectal, lung, and liver cancers. Therapy against
cancer or prevention of the onset of cancer includes any of the steps, such as inhibition of

the growth of cancerous cells, involution of cancer, and suppression of occurrence of

_cancer. Decrease in mortality of individuals having cancer, decrease of tumor markers in

the blood, alleviation of detectable symptoms accompanying cancer, and such are also
included in the therapy or prevention of cancer. Such therapeutic and preventive effects
are preferably statistically significant. For example, in observation, at a significance level
of 5% or less, wherein the therapeutic or preventive effect of a vaccine againgtcell
proliferative diseases is cempared to a control without vaccine administration. For
example, Student’s t-test, the Mann-Whitney U-test, or ANOVA may be used for statistical
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includes immune responses such as follows: - induction of cytotoxic
lymphocytes against tumors, - induction of antibodies that recognize
WOgHidEe7and 10 - induction of anti-tumor cytokine production. TREBIBS/07006
when a certain protein induces any 3ne of these immune responses upon
inoculation into an animal, the protein is decided to have anti-tumor
immunity inducing effect. The induction of the anti-tumor immunity by a
protein can be detected by observing in vivo or in vitro the response of
analysdhe immune system in the host against the 15 protein. For example, a

m?H%%cf)%gﬁéﬁﬁﬂﬁdt?%@M@Hﬁ%ﬁ%ﬂ{%gi&b’mﬁﬁw&t%hcoding

known. A foreign substance that enters the Jjvin bo%ig/ IS resented%T
the projSaaTCPB CRBINTS L EE 8 BF Bhigl BHRSERTGICENS pomRp e
enhanci3ahedapannkteetperantigaimspissprted:byhaP @liniaistiged gedific(manner

' jate | toxie qe T | : £
e o
include,ehgleredanmorimenirda ititetire erd St SR AR LB Beltde
Furthegabrbalevadoeiaddiyiisdaeating ineydeptiole tinddcgipypARey swith a

detecting the | [ C C t t
oSG DSBS et RGOS bl ey |
physiolegisalsyiee basprate hyiiiaceiae Fuibrad @diso stimmteheyacoine
may coifiiUResdeRsaLY) Syt antkiypeasionmprisyriviiweingatiinmes the such.

The vaRSRUGE 530 be QY 'Ua&sgg%ﬁﬁ?%sﬁggva@&aﬁg%hmimafﬁis;ﬁ'ﬁa%e

indicafors. meﬁ?qdc')fg_r nducing action of CTL using
perforged dtiineds sdmmbymiionme heamsl By JWHER ShadaHnsrations.

regvase ity AP Griaymestive stkangest GELinvaiicingactoncantengeated or

APCs. In this methad, the test palypeptide is inifiall [th 1
prevenfigl T3k SRR e oA R WSS AR YRR o bt
receivipgriientioaaes eraaiien e ediictsdinitr sstinpes spatagirdaritivie praypeptide

ex vivos,htl‘lﬁkﬂlﬂllﬁidﬂg ;ﬁ%in&@&ﬂ@ﬁwf@ﬁ’ﬁaﬁr @Tactvityofsadyciegdadtytatdxic e

. cells..Activity of CTL against tu s can ected,. i
e S S IR RS Vi gl
PBMGnetiitrof vbfatifd thindigeoin sitiaret berlaamiayiongrigministration. By
cloningRnthyroiding calakavaes vihaick ity dacteseptiehyadsepennsegtiglaase as

. the indicator js alsp well.known WQ 03/104275 PCT/JR, 5 d
immung SR (o B D & TN o i (P AR ol
in thisyserhesmebs e dries sativlen dmmpeotherang potenlyheaipg pdipidyals from

whom8RDREEekOY GUHH Bt also against similar types of tumors from other individuals.
Furthermore, a pharmaceutical composition for treating or preventing a cell
proliferative disease, such as cancer, comprising a pharmaceutically effective amount of
the polypeptide of the present invention is provided. The pharmaceutical composition
may be used for raising anti tumor immunity. The normal expression of CXADRLI,
restricted to testis and ovary; normal expression of GCUD] is restricted to testis, ovary,
and brain; and normal expression of RNF43 is restricted to fetus, more specifically to fetal
lung and kidney. Therefore, suppression of these genes may not adversely affect other
organs. Thus, the CXADRLI and GCUD1 polypeptides are preferable for treating cell
proliferative disease, especially gastric, colorectal, or liver cancer; and RNF43 polypeptide
is also preferable for treating cell proliferative disease, especially colorectal, lung, gastric,
and liver cancers.  Furthermore, since peptide fragments of RNF43 comprising the amino
acid sequences of SEQ ID NO: 80, 97, and 108, respectively, were revealed to induce
jmmune response against RNF43, polypeptides comprising the amino acid sequence of
SEQ ID NO: 80, 97, or 108 are preferable examples of polypeptides that can be used ina
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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
WRMIHANIn (KLH) and 5 IL-7. The test polypeptides confirmed t8GHIEBKE7006
CTL inducing activity by these methtds are polypeptides having DC
activation effect and subsequent CTL inducing activity. Therefore,
polypeptides that induce CTL against tumor cells are useful as vaccines
against tumors. Furthermore, APC that acquired the ability to induce CTL
pharmaCeatedhsoprsisomlenicatns eratmveniipspibprldsaiy ydisrasasespecially
coloregmgﬁﬁg {%’i-ﬁ%’t intiré]nW&i cEﬁkE%fﬂg.rWpﬁtﬁh&ﬂewﬁdiﬁé&y&ﬁﬂiﬂfl@g%@ﬁlﬁ’diue
resentation of the polypeptide antige anhe also used as
CxAT R e TS0 S SR e A b s e ere
revealedhtiotinvhore dnmumnie rekponscARGNahE DR rpedyrsptideasealuising the
amino RRWANIGRRY Secenre!lyawhesdeng @ Ralpentisie iy sgllsdathat can be
.immunotherapy, efficiency, of éhe TL-induction is knO\ﬁrn toajfcr?asedbg .
used ig S RAFTRAYS WBPE;‘SV}% it Ra AT TR L&t BE SR NG 15¢2se
especiatipteniinesthie ngitgBidc, Tandrifomsanvtes stifvabeimeBCsinit pppbittdn
fragm PRI TEHSUIDHIE ANANAGCAUSIAMPE T HERA] SRSplaryRes 954,
fragments. Alternatively, the,induction of anti-tumor ity bya .
respeqtige Bt SR Bb o B i RHBHS T SBOBIGiAGAY WMS@%&%
compiitriutisemagaidd keqnonschrafrSEXQRINOWHehiaptifodids expaimgtaol
polyp%%hﬁ@g ildea] %éqggﬁ &4 z}%ﬁaﬁ@ﬁﬁﬁ&l%%sfﬁm ey 2Rd i Reventing

lypeptide, and when growth of tumor cells’is suppressed by those
cell prodeiaties diFra o BiRepiY calowss tle tunsi AT RRT NPT £BRS o ifalhe
presei@ifiviention, iapolype 2 hldodiftugnmnindnartcoifys adnduiredidysadriisigering
sufficlOf YPERNEO l-lﬁlllgxgﬂﬂgﬂl _%q@ﬂqg&cmg%aem!mrgm%mg
enables treatment and prevention of cell proliferating diseases, such as
preferghlt fe3mal 4t Sang, WoTs, re bl meste Trhatgpy ThamiopinisHatipyy are
repeaREEVERSOSkaible, Ansebofleangaidoolutiameny ticieofsteyhsudhiakstered 4
tmes JTI0ION.90 e QPRI SADEI QS GRS, IAlRY of cancer, and
suppression of occurrence o' 30 cancer. Decrease in mortality of
indhadalRyHBgiPER BkeRIUREALS &P ilinstieradhrdresantinvitisg and to
assist iRV iiem el etantablasymapiemsagahspanyindlbansamples svatveigended
in any? {5y IRGHASS 0, e NRLRY, of SFRYERgRfcancer. Such therapeutic
! yanaypreventlve &ffects are p?eferqel statistically significant. For example,
 inWnsernikienyise dodigeds eaﬁ@elwe{ a5l 5oicatfes iR ansthlipigin have the
same WEiARRUICOIHIIOYENTNEceiiesd @?@y&@ﬁ@ai@g@mfeﬁ B prolifevhiitethis
. iseases is compared to a control witho cine administ I
imven B, A R M S B e
describpsddespintatishealsed in the practice or testing of the present invention, suitable
methods and materials are described below. Any patents, patent applications, and

publications cited herein are incorporated by reference.

Best Mode for Carrying out the Invention

The present invention is illustrated in details by following Examples, but is not
restricted to these Examples.
1. Materials and Methods
(1) Patients and tissue specimens

All gastric and colorectal cancer tissues, as well as corresponding non-cancerous
tissues were obtained with informed consent from surgical specimens of patients who
underwent surgery.

(2) Genome-wide cDNA microarray
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WO 03/104275 PCT/JP03/07006 51 analyses. The above-mentioned

rotein having immunological activity or a vector encoding the protein

S BE Eombined with an adjuvant. An adjuvant refers to a comB&aRReHAT006
enhances the immune response agaﬁ%st the protein when administered
together (or 5 successively) with the protein having immunological activity.
Examples of adjuvants include cholera toxin, salmonella toxin, alum, and
such, but are not limited thereto. Furthermore, the vaccine of this .
invBntiowsenasap eyt dNaD SroPAATEY GRS RS eeagfyvere used in
this sta@gePBiNgsearie-Examntes Ot shishapfiiensateodtiestized wesierwas amplified
i RSl RIS T M LA i v
transcsipsisenyithsChréye i/nmeeshasu) fERMA Srem cnsticgancprIy dissive Yeith Cy5 and

RNA @Qﬂ?ﬂ&iﬁ}ﬁ(ﬁ%ﬁy '.caﬂyyefiBAgadiMny%@gsm@ggdﬂa nistéation 13‘@29.’ b&ried out as
erforme single administration, Qr bogst u ministrations.
descrfil ROGRIPARIOR? 1 Ple CANPRaRE B asb a0 AR e
intensitganbLud préferidar fackiargpiepbl Wie BlessvestesingdAmayevision software
(AmeshReHiealymRBM Csatdheutihiestnlof resalviog iieatnantiapREaNEHAIRBs were
are collected, the ¢ ggari}%]tacted with tthe olsygepti edex vivoﬁand lized ¢
averaggfl Tt AR I b ANPGRS AREINILSS B A Ik eis didplized
adjustithe subiedtyARGICEybatahsdtindli6doysirkeopingitgres/Eutereinsbiding Genes
with ﬁtlt%ﬂa%kxpseﬂﬁ@ ig;gctf’%&dt&éc%gaé\(%ié?& Bééﬁ:ﬁyj'}ﬁlﬁc@ﬁﬁ‘siﬂvh&ﬁ{@}&%tlﬁe@ from
cloned prior to administratjgn, ning gnd growing cells havin
Furtheg A BRI AL CaF et B SOOI TR AL S SRR L6F Furher
evalupgeformed more effectively. Furthermore, APC and CTL isolated in this
3y canagner may be used for cellular immunotherapy not only against
mdividuals_from whom the cells are derived, against.simj
Humg) (R B RLH R R TR e el W
cell, lnonmapositidoatartreatiny tnpidvbatingacgispiotifacativelHiseadd KWidaag
M ax e AU Bt oliTies, Lovo,
y [ invention i ided. The pharmaceutic X
HCT&%%&%MM@M&%W%&%@% i OPisFH (P il Gigoction
(ATCEX R eskidiicpMINA DRIz nrbepritbech teeltickitis SNY 4@ mpdriomml expression

cell 1IRES GNB &S [ASIERS 1,185 b QYR AR R ARAINGHIBARXPr OIS N s

of RNF43'is restricted to fetus, more specifjcally to feta] lung ang kidney.
were gRYaH & QIBFEESIB AT BREEIRFAE: ﬁ&fﬂﬁﬁ&éﬁ@ﬁ@%&%ﬁgﬁ%ﬂ for

COSBrYAHSTH/HE K93 XAD R actt; GEMDIS o By ied AvekpieIs; SHEAs,
sm&ﬁ?ﬁ%%ﬁnﬂ@ﬁ%@é?@é@ﬁ%sﬁﬁgﬁﬂﬂ'w RSB0 R Y 1IVEY for

cancer; and RNF43 polypepfide is also preferable for treating cel )
SWAS0 ek & -die s b0 Mg iale o ruBig Ut RS guiat foedinnr for AIeLa (Life

Technologies, Grand Island, NY). All media were supplemented with 10% fetal bovine

W

serum and 1% antibiotic/antimycotic solution (Sigma). A human gastric cancer cell lines .
St-4 was kindly provided by Dr. Tsuruo in Cancer Institure in Japan. St-4 cells were
grown in monolayers in RPMI1640 supplemented with 10% fetal bovine serum and 1%
antibiotic/antimycotic solution (Sigma).

T2 cells (HLA-A*0201) and EHM (HL.A-A3/3), human B-lymphoblastoid cell lines, were
generous gifts from Prof. Shiku (Univ. Mie). HT29 (colon carcinoma cell line;
HILA-A24/01), WiDR (colon carcinoma cell line; HLA-A24/01), and HCT116 (colon
carcinoma cell line; HLA-AQ2/01), DLD-1 (colon carcinoma cell line; HLA-A24/01),
SNU475 (hepatocellular carcinoma cell line; HLA-A*0201), MKINA4S5 (gastric cancer cell
line; HLA-A2 negative), MKN74 (gastric cancer cell line; HLA-A2 negative) were also
purchased from ATCC. TISI cells (HLA-A24/24) were generous gifts from Takara Shuzo



10

15

20

25

30

36

and liver cancers. Furthermore, since peptide fragments of RNF43

comprising the amino acid sequences of SEQ ID NO: 80, 97, and 108,
WOLSHRERely, were revealed to induce 35 immune response aga|i‘;i§'t"‘f"=“"}3’07006

RNF43, polypeptides comprising the >4hmino acid sequence of SEQ ID

NO: 80, 97, or 108 are preferable examples of polypeptides that can be

used in a WO 03/104275 PCT/JP03/07006 52 pharmaceutical

composition for treating or preventing cell proliferative disease, especially

Co, Ligokeatalapany RBECR, cxarhnatiansreersl HutmBehardDEAL S HptRIen 1
SNU4@§%PPNE§%&M@BR%%QH§&@ thecamineraciCEtDINegs3tiSERQ 1D

4@_(2 ﬁ I ectively, were revealed to induce immune response against
SNU {(%s ypeptides comprising the 5 amino acid sequence of SEQ ID

NO: 124 is preferable examples of polypeptide that can be used in a
(4) RINAGEatEEahd RIPRSRIon for treatlng or preventing cell proliferative

dIsiatstf_Rﬁipecgaé%r%%lg&e‘%?{agm AR gﬁﬂgﬁh)ﬁ éiﬂrﬂiefﬁzol reagent (Life

Rérmore, Since peptide ir comp rlsmg .amino

TechradigisehpenedionicheyIpnnentysas RRsselvel WAL SEREARA TG Rt Rl
RNA W@d@mmmﬁgﬁ@%ﬂwﬂém&mmpmm&mMmm
(Ame{ﬁcg engg}a 0 a%ﬁ As 1§§' §:§r%rﬁlef&@1%eeé§ﬁgalﬁﬁa% pplypeptides

armace omposition for,_treating or.

Technuiegérsing Bacbetileiitsrative SIRNASEr @AM S  HsogHEH ECR
amplitfad M%f%ﬁﬁ@ﬁ%d I theoRrespatiinvestianitheidly peptidelnnéagRER buffer

TR AR s

mg; 15 preferabl
min %MQ}M@M@B&W@B@@R@&QS %@fmmar aq:'é%?
RNFH c%?épeke)z@@@o?fatb@ BeptidR OE(ragment icacf RashieeadigRERd

e RS TSGR R o o

resent invention and to-

forwagsist- mwmygmﬁﬁﬂmm ESiRyth E@a&)@nﬁﬁé"&%ﬁ’n ples
57_GARCOL S0P RO CEMT By RB RO At 10BNt BIRoDe: @bikverd,

invention. Un fi aI n ientifi

AL ﬁ%ﬁﬁi&?ﬁﬁ@ﬁ? TR ey raaeeelc
cmmn@@mmmmtbr%lé}i,tm GRkdRtidamarngs. Although methods

Tf@@ﬁ@ﬁﬁ‘@&ﬁﬂ@%ﬁ@ﬁ@ﬂ?@&@%ﬁﬁ%@“ﬂ@e@m&ed herein can be

N ) ST SN e
5°-CAQUICHIDNE GAGEATALHCACTE G FARH SEMEIROratN a5yl istsrefice.
5.CReYMederoAfar e e he dnveation (SEQ ID NO: 14).
(5) Northem-blot analysis

Human multiple-tissue blots (Clontech, Palo Alto, CA) were hybndlzed with
32p_Jabeled PCR products of CXADRLI, GCUD1, or RNF43.  Pre-hybridization,

hybridization and washing were performed according to the supplier’s recommendatmns

The blots were autoradiographed with intensifying screens at ~80°C for 24 to 72 k.
(6) 5’ rapid amplification of cDNA ends (5’ RACE)
5’ RACE experiments were carried out using Marathon cDNA amplification kit

(Clontech) according to the manufacturer’s instructions. For the a.mphﬁcanon ofthe 5° .
part of CXADRLI, gene-specific reverse primers
(5’-GGTTGAGATTTAAGTTCTCAAA-3’ (SEQID NO: 15)) and the AP-1 primer
supplied with the kit were used. The cDNA template was synthesized from human testis
mRNA (Clentech). The PCR products were cloned using TA cloning kit (Invnrogen) and
their sequences were determined with ABI PRISM 3700 DNA sequencer (Applied
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The present invention is illustrated in details by following Examples, but is
not 30 restricted to these Examples. 1. Materials and Methods (1)
wWPGEiERE and tissue specimens All gastric and colorectal cancer B€IUE388006

well as corresponding non-cancerod$ tissues were obtained with

informed consent from surgical specimens of -patients who 35 underwent

surgery. (2) Genome-wide cDNA microarray WO 03/104275

PCT/JP03/07006 53 In-house genome-wide cDNA microarray comprising
Biosysts40 genes were used in this study. DNase | treated total RNA

(1) coSMiagisd drommicrodissested sSueWRs Rl datrAsRliscribe T7

rranscription KIt(Epicentre |e0hnoloq|es) and Tabeled during revers

traFaeslisreosiinecyeines GiRE RN LRI P nt b RIE A &F ifled by

RTuPOMEEkﬁSg%@i&@ﬁeBW\pﬁrmﬂsmmIfwlttmkﬂ:lybrldlzatlon washing, and

S’—AG&%I 1‘8 ?]gé%%\& an Iuore%cence m%%gt C;&tgd %E%?:%IP
16) an@@ﬁ%@MM%i@@wgg RS RS E QA AR for
Gcmﬁhstﬂ@@@@AMemgtha@cmwchzac@gr@mg@mmm@catemm Werd 8)

and 5 AR T AR meangc"“aé A

intens

for KB P GARET o A AL ARG SRR IP AR
and s’ﬂ@w@@@mm@mmm@m@m QSH@D feaihet). The

t d th ith C. /c
PCR giodig ﬁ%&%&ﬁ%& yé;%%é‘ﬁr% AR %ﬁém ?Ebﬁ%? ;g%ﬁ@%&gé&}()
Orpcmﬂmzmﬁmmmma COST cell, NIH3T3 cell, human

8) ImsEaMigabaancer cell line HelLa, human gastric cancer cell lines MKN-1 and
an human colon cancer
ﬂﬁég M’Sﬁ% %ngn%{m%bwg“ﬁé obtained from the
PcDNAﬁnémaﬁﬁgfﬁé?U@ﬂu DD ory YRTERRERY BRD NS Irue(EHs-LacZ
were WeBRIOMAESit mﬁﬁ%&ﬂﬁﬁeﬁaﬂmmmaﬂ@m%m oeltlines EMNLICS

an i ceII ine.bank. A
caof i BRI e el M il
(Bochmiagion fdfolBOST MiHaTS ixutrRIBe éﬁ’dﬁﬁi‘i’é?@a@fﬂ’éﬂfmn%liéﬁ@@gbg for 30
min, NN @ Bre A iz B Aol RunadiirsiNY 65 1M BeayforBAssay

o e S R AR ki
anti-myc (SANTA CRUZ) antibody. HRP-conjugated goat anti-mouse IgG (Amersham)

served as the secondary antibody for the ECL Detection System (Amersham).

{9) Immunohistochemical staining _

Cells transfected with pcDNA3.1myc/His-CXADRLI,
pcDNA3.1myc/His-GCUD1, pcDNA3.1myc/His-RNF43 or pcDNA3. 1myc/His-LacZ
were fixed with PBS containing 4% paraformaldehyde for 15 min, then made permeable
with PBS containing 0.1% Triton X-100 for 2.5 min at RT.  Subsequently the cells were
covered with 2% BSA in PBS for 24 h at 4°C to block non-specific hybridization. Mouse
anti-myc monoclonal antibody (Sigma) at 1:1000 dilution was used as the primary -

antibody, and the reaction was visualized after incubation with Rhodamine-conjugated
anti-mouse secondary antibody (Leinco and ICN). Nuclei were counter-stained with
4’ 6’-diamidine-2’-phenylindole dihydrochloride (DAPI). Fluorescent images were
obtained under an ECLIPSE E800 microscope.

(10) Colony Formation assay . -

Cells transfected with plasmids expressing each gene or control plasmids were -
incubated with an appropriate concentration of geneticin for 10 to 21 days. The cells
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LIPG,

25 Technologies, Grand Island, NY). All media were supplemented with
10% fetal bovine serum and 1% antibiotic/antimycotic solution (Sigma). A
W& iRA%Gastric cancer cell lines St-4 _was kindly provided by Dr. TSR Hp006
Cancer Institure in Japan. St-4 cells were grown in monolayers in
RPMI1640 supplemented with 10% fetal bovine serum and 1%
antibiotic/antimycotic solution (Sigma). 30 T2 cells (HLA-A*0201) and
EHM (HLA-A3/3), human B-lymphablastoid cell lines, were_ generous gifts

were fi3fd srith Kia metrnaliey seeed Ry Gl Rsr g el xperments were

carridd loftAR ditfligadd/iDR (colon carcinoma cell line; HLA-A24/01), and

(11) é&%ﬁ&%&%‘%@ cgﬂE%GQM%%U#E ds&aﬁaﬁ%’,%ha%@sl (colon
carcinoma ce patocelltlar carcinoma cell
line N 2695, W@(M@(ﬁﬂ%ﬁﬁé‘&iﬁ@@ﬁé@ IBS‘W?& HLA-A2 negative),
pcnmmmcgaﬁn@mnqibmmmm@,Wem\msomymsmbz or

colFMATEE RISl R AR s ot

concmeﬂrqﬂemoé@ﬁﬁﬁ%nsmé%ﬁ@ﬁ afishieansietion e singlk closics

were 88d A NiA. ﬁﬁr&@&mﬁmwem@@m@ﬁm@ﬁqﬂﬂmewmm
ESN U47§.andn \

Tec(ﬁﬂéﬂcs@i’é%q a@tsbl@nffgltmw orel a‘é@ﬂﬁé%ﬂlﬁrﬁlfé‘féér§nﬁrf§ﬁt¢ﬁ|@ﬂbg¥él‘fﬁh
plasnﬁhﬂ u@@%&@@%ﬂ@m@d@&@@m@mbe@mn @ke@urpm@sino _
:%J ]fé%iﬁ, mefh%{kl;ﬁl m %pea&rﬁl Clad Bl%h 1t10n of
perscrlp? grev anscrl tase ec noIo |es
an ap@mpéa@tr@@mtmmm Prepmiagiodon sk il iveet e ﬁgﬁﬁaseah@ gelEoRre then

ﬁxedammiﬁgammaﬁxapﬁi@dqtﬁﬁe%ﬁﬁm@ﬂmﬁmﬁ)ﬁarrm;wid& P el
PCR bUffﬁog!,gg aKaRa). Amplification was conducted under

S Oh?t?ﬁ%'\%)l %%%8’!% gfﬁrlng for 4 min at 94C, followed by 20 (for
CX@NE@H)S%SS ﬁ@%@ﬁ@@%@f@@@ﬁ§%%@zﬁﬁh3) cycles of 94

cM%ﬁsﬁGﬁ t@f&@ﬁgﬁ@t@@é@d& -3; [BEGNBANR £OR 1f5 system
I were or

B o mr G S S N o 1D o 7

CXMARBIASS, 5'-ECTEARECATAGHIINEE TSEQID QD 25D: 8); for

GC@M@%LZG fervartca ST PESARERTD Q%G (SEQ ID NO: 9)

(R LGS o

& (SEQ ID NO:
qule&&réé»AQ i \BRCGECRO(FH0 ID NO: 12), for
GARMT4R48MWaEGGCTTACCTCAACCT-3’ (SEQ ID NO: 29);
RNF43-51, 5-TGGTAGCATGAGTGGT-3’ (SEQ ID NO; 30); and
RNF43-AS1, 5-ACCACTCATGCTACCA-3’ (SEQ ID NO: 31).
13) 3-(4,5-dimethylthiazol-2-v1)-2.5-diphenyltetrazolium bro_mida M

Cells plated at a density of 5X10° cells/100 mm dish were transfected in triph'céte

with sense or antisense S-oligonucleotides designated to suppress the expression of
CXADRLI, GCUDI1 or RNF43. Seventy-two hours after transfection, the medium was
replaced with fresh medjum containing 500 pg/ml of MTT .
(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide) (Sigma) and the plates
were incubated for four hours at 37°C.  Subsequently, the cells were lysed by the addition
of 1 mi of 0.01 N HCV/10%SDS and the absorbance of lysates was measured with ELISA.
plate reader at a test wavelength of 570 nm (reference, 630 nm). The cell viability was
represented by the absorbance compared to-that of control cells.

(14) Construction of psiH1BX3.0
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5-CAGGCTTTGGACGCACAGGACTGGTAC-3' (SEQ ID NO: 13) and
reverse; 5-CTTTGTGATCATCCTGGCITCGGTGCT--3' (SEQ ID NO: -

WQ §318¥ Northern-blot analysis 25 Human multiple-tissue blots (GI6R{&3/07006
Palo Alto, CA) were hybridized with *42p-labeled PCR products of
CXADRLI, GCUDI, or RNF43. Pre-hybridization, hybridization and
washing were performed according to the supplier's recommendations.

Theblot utoradiographed with intensifying screens at -80C for 24
to T BN B A CAROI S DN RERAD PAE g SnRA L, which
prodesqperiridrissanipts vethedidintysinhe\laecath angeBivwAcainptifieatid HRIRNA gene
contdflaptRePIACEREIBGAIR (R mgmﬁ@atwéﬂ@&ém t&%%?gﬁ% o
ication of ' part of CXADRL1, gene-specific reverse primers
A A BN o o
ccwmmmmmrémdmecwmm Wasental DNA as a
tompRUBINCRREH SR WIBRIRELS of BIRNA %&m@it&&mﬁ%&&%‘%&*ﬁh

were cloned using TA cloning kit (Invitroge sequences wer

cloni B i LSO NSF PRSP S0 BNRTSLAIACR (AT Baklbmnd XTiol

fragrd3il CARTHIRE Td PORNADGm ShaBinsifaie ms) o6 h 0 HENA S (+) é}lasmid
i i ,and FLJ20315 The entire.codi

AR B AT A

of PTG 3é§?§ %@M CHMEASKA A IEEVRIECR GAGT-3’ (SEQ ID NO: 34) and

3"-CECASTTPAEAT TGAGREEAIAHCAACTRACEET IO ROCTS Tatikn

izt ERCINERERRL - e spte DA o s S rBRLES e SRS R 1

PIM§E:, GCUD15-GCGGATCCAGGATGGCTGCTGCAGCTCCTCCAAG-3!

5’- TISRQUBCNCGAYGRUCATTTTTGG C-3’

: AATT T AACAC-3 NQ;
R R S ey S o
(SEQE2 YD : SHyerregdnst was digested with HindIlI, and subsequently self-ligated
to praBABEABRTC Vectéz pRAEafiE C AEGRGHHAE NG TEX (SR WAhNCeAld by
clonil S BSRALMAEELS sloned into appropriate cloning sie of either

, DNA&{:}Lﬁnvﬂro er), or cE)ig.lmyc/His (Invitrogen) vector. (8)
5’ cFﬁn%ﬁ G'@Cé‘ﬁ ﬁéﬁﬁ?&é&" WHRGEEBNASIGAMBAAGRORTGABGCTTC
-3’ (PEQNIAS MaycHsismEUD1, pcDNA3.Imyc/His-RNF43 or

5 FERNCAIEA R R ATOR R I S5 AR
-3 (SERLFMNSFT3%nini enfithioronbbe IpHBBAC e
(15) Examination on the gene silencing effect of RNF43-, or CXADRL1-siRNAs
A plasmid expressing either RNF43-siRNA or CXADRL1-siRNA was prepared

by cloning of double-stranded oligonucleotides into psiH1BX3.0 vector. '
Oligonuéiébtides used as RNF43 siRNAs were:

5°- TCCCGTCACCGGATCCAACTCAGTTCAAGAGACTGAGTTGGATCCGGTGA
C-3’ (SEQ ID NO: 40) and -
5’-AAAAGTCACCGGATCCAACTCAGTCTCTTGAACTGAGTTGGATCCGGTGAC-
3’ (SEQ ID NO: 41) as siRNA16-4;
5’- TCCCGCTATTGCACAGAACGCAGTTCAAGAGACTGCGTTCTGTGCAATAGC-
3’ (SEQ ID NO: 42) and
5'-AAAAGCTATTGCACAGAACGCAGTCTCTTGAACTGCGTTCIGTGCAATAGC-3

(SEQ ID NO: 43) as siRNA1834; : -
5’- TCCCCAGAAAGCTGTTATCAGAGTTCAAGAGACTCTGATAACAGCTTTICTG-
3’ (SEQ ID NO: 44) and
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(Boehringer)). Following homogenization, the cells were centrifuged at
W 10.000xg for 30 min, the supernatant were standardized for protein
L8 HRtion by the Bradford assay20 (Bio-Rad). Proteins werd CT/IPO3/07006

separated by 10% SDS-PAGE and immunoblotted with mouse anti-myc
(SANTA CRUZ) antibody. HRP-conjugated goat anti-mouse IgG
(Amersham) served as the secondary antibody for the ECL Detection

System (Amersham). (9) Immunohistochemical staining. Cells tr ,
5 AN BRI B ASHIT o8 L RAR T S BaOAgC] TTCTG-3
(SEQ@ADNNRG:IMyy/ s SRANEAS; or pcDNA3.ImyclHis-LacZ were fixed with PBS

5. ng@%iai&%éﬁ%&g@g@%%ﬂ%ﬁé%&mm@g&mﬂm%—

contain Triton X-100 tor 2.5 min at RT. Subsequently the
3" (SEQISRNYE: chhbrdifiwith 2% BSA in PBS for 24 It at 4C to block

5°_ A ARTRAC b IdicTiOAT HoAST ENITTG MdHDCICA BEGBEEY SIGEIETA-
3

,- 1:1000.dilytion wa as the primary 30 antibody, and the reaction
(Sevig\sﬂ\%suaizgzgﬁsersllncu gﬁbn with Rhodamine-conjugated anti-mouse

5 TEEUSRTRGARHOOFAEME GRIAERT MR AN AREIHEATEHIRMACAC-
3’ (Sﬂ'gpmiqmy;jimgﬁaahenylindole dihydrochloride (DAPI). Fluorescent

A A ! tay | ey
S e oR et e e e
(SEQ@riEdrsot pta%m$d§iﬁb¥élﬁac£&@@1wlﬁ%€£§mﬁ%§bﬁat§3&%8%{¥a HR0As we
re: 5°0fElEHIOTEAG RS AaxscTing celisWONSGAGATFCRCNGBORIITIBIGA.C

a3 B e s A T P R crToas
TCCOMIGHERETEG CXABELY, (PENEINQHITR2e I8N A SOV EEIsCTCAA
TGTHRAPRGISAMIHRIAN GASRNABIOXA WITARBREAGG-3’ (SEQ ID NO: 5

2) 0l AL AT R GRS LG A A G T CLAATTG
AGGe¥n(Sihtrafon¥PyeitisinsiRiidwie ks BEEIGRETEASET AT GUITRYCTTIC
MGﬂ@i%@%@%K@CMWA@M? gsign 9feacene WARAAATGTCA
TG RGOSR RS AR S50, R0

55) aaliHRD (03] OF RNCEEGOAA GEAKESTG St ARTT GG ACTGTTCAG
casaR e S et Al
TCT{ET ARG LA pHbBHAE FO et o 0 Sahm ok Eh i Nighe 5T
CCCOaSATE A8 BAGEIIATCTTCAAGAGAGATGACCTGTTCAGGTTGG-3” (S
EQ ID NO: 58) and 5’-AAAACCAACCTGAACAGGTCATCTCTCTTGAAGATGAC
CTGTTCAGGTTGG-3’ (SEQ ID NO: 39) as siRNA#S5; 5-TCCCCCTGAACAGGTC
ATCCTGTTTCAAGAGAACAGGATGACCTGTTCAGG-3’ (SEQ ID NO: 60) and 5°
-AAAACCTGAACAGGTCATCCTGTTCTCTTGAAACAGGATGACCTGTTCAGG-3’

(SEQ 1D NO: 61) as siRNA#6; and 5’-TCCCCAGGTCATCCTGTAT CAGGTTCAAG
AGACCTGATACAGGATGACCTG-3’ (SEQ ID NO: 62) and 5’-AAAACAGGTCAT
CCTGTATCAGGTCTCTTGAACCTGATACAGGATGACCTG-3 (SEQ ID NO: 63) a
s CXADRL-siRNA#7. psiHIBX-RNF43, psiH1BX-CXADRLI, or psiH1BX-mock pl
asmids were transfected into SNUC4 or St-4. cells using. FuGENE6 reagent (Roche)

according to the supplier’s recommendations. Total RNA was extracted from the

cells 48 hours after the transfection.

(16) Construction of recombinant amino- and carboxyl-terminal regions of RNF43 protein
The amino- and carboxyl-terminal regions of RNF43 was amplified by RT-PCR

using following sets of primers: 5’-GAAGATCTGCAGCGGTGGAGTCTIGAAAG-3’
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fixed with 100% methanol and stained by Giemsa solution. Sequences of
the 15 S-oligonucleotides were as follows: CXADRLI-S4,
WOHKIBTGLCACGGTGAGTAG-3' (SEQ ID NO: 22); CXADRLI-AS#CT/IP03/07006

5-CTACTCACCGTGCAGA-3' (SECGMD NO: 23); CXADRLT-S5,
5-TTCTGTAGGTGT FGCA-3' SEQ ID NO: 24); CXADRLI-ASS,
5'-TGCAACACCTACAGAA-3' (SEQ ID NO: 25); 20 GCUDI-S5,
5-CTTTTCAGGATGGCTG-3' (SEQ ID NO: 26); GCUDI-ASS5,

(SEQ B 88G64G AliCLTBAMACE (EEIBGIDNA G ACHMIMETRTTC-3° (SEQ ID

NO: &g\'-é‘(é@T GAGGTAAGCCG-3' (SEQ ID NO: 28); GCUDI-ASS,

AECPERALE ID NO: 29): RNF43-S1.
5’ -GGG TACTEABMSIGSET D RERIBNGPo5RAF43-AS1,
5. GGAGCAR TAETETEACCACA (SESTITCNOC 3L XSEQ ID NO: 67) for the
3)3-(4,5-dimethylthjazol-2-yl -2.5-diphenylietr. i remij I e
carbon&i—g) d %l}j%g ﬁhéa Breorés%ﬁso‘#’%s%ﬁd%egeﬁss‘f%%gﬁrﬁfagywﬁgréhﬁ Honed
into thtrBesiBBiEgaR bpicdteERHA -Satiserertantierascnlolidbp pliemidewere

transfééi%iiq%%d OIS PRDRETTSIPIoSS eS| SERARRYL, GG nINRNRA3
. oeve nty-t

wo hours after transfection,dhe medium, was 30k C i
protein wag %gaﬁtﬁ# g’gm & é:lgaﬂ'ﬂ“g r?”ﬂ(%% ’@%or féj I giller_qﬁe add%%% cﬁ%vﬁ mM
IPTG. (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyi tetrazolium bromide) (Sigma)

17) vangd %_Bﬁ}ﬁg éyjﬁgggwbated for four hours at 37C. Subsequently, the
cells'were lysed by the addition_. of 1 ml of 0,01, 1109 nd the
DS B o Rearned e HitA R BRR A0 1

Two-Hiydwil &hygthoo B oateceiecentiog s thampmfcetAaniigrNas 3he entire

codingc%gaﬁéﬁ&féﬁ RY/198 ahsBARE Sk R FER IR Hant BT eaBboloels- 1(¥4dtor as a
. onstruction of psiHIBX3.0 W%OB/@Z?S PCTA;E’OB/ 700&1 57{585'?: 0 in
bait fon EREAIEIPAL B HLENG BR i {SERBEsHy Samteragiy

,&B% 3)‘/mn%lerase In, which
yeast, prASRRNTFH transed pisbaityeridinpd GT N QTEATL angarvrid pddiiigs prey
vecto?f HIRNA gene containing its promoter region was amplified by PCR

using a set of primers [5'-TGGTAG AGGTTATA:-3 (SEQ.ID

N Sy SXSPHARE PP RN SR Tb N s 52
vectomnd hudn filacentahDiA dsimaeripstatecDNA phibmrstd Glerdesblifide frglirm
interaSREH, 10190 GR2:0:013309H] (YRABTUSINGh T hhicAkaE ki IPXETPIEIP] for prey

according tothe supplier's protocol. The BmnHI and Xhol fragment
vectoleontaining the HLRNA gene was purified and cloned into pcDNA3.1(+)

plasmid at the nucleotide position from 1257 to 56, which plasmid was

(18) P’i‘&bﬂl’&'ﬁ&t&}f BRRMEHN ﬁéﬁha antibody
Anti-CXADRL antisera was prepared by immunization with synthetic

polypeptides of CXADRLI encompassing codons from 235 to 276 for Ab-1, from 493 to
537 for Ab-2, or from 70 to 111 for Ab-3.  Sera were purified using recombinant
His-tagged CXADRL] protein prepared in E. coli transfected with pET-CXADRL plasmid.
Protein extracted from cells expressing Flag-tagged CXADRLI was further separated by
10% SDS-PAGE and immunoblotted with either anti-CXADRLI sera or anti-Flag antibody.

. HRP-conjugated goat anti-rabbit [gG or HRP-conjugated sheep anti-mouse IgG antibody

served as the secondary antibody, respectively, for ECL Detection System (Amersham
Pharmacia Biotech, Piscataway, NJ). Immunoblotting with anti-CXADRL antisera

showed a 50 kD band of FL.LAG-tagged CXADRLY1, which pattern was identical to that
detected with anti-FLAG antibody. '
(19) Preparation of recombinant GCUD1 protein

To generate an antibody specific against GCUD1, recombinant GCUD1 protein
was prepared. The entire coding region of GCUDI was amplified by RT-PCR with a set
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10 of primers, 5-TGCGGATCCAGAGCAGATTGTACTGAGAGT-3' (SEQ
Wg NO: 34) and 5-CTCTATCTCGAGTGAGGCGGAAAGAACCA-3' (SEQ
9[%(5”%?} and then digested with Ban1HI and Xhol. The ligate PEN03/07006
was used as a template for PCR with™ primers, 5'-
TTTAAGCTTGAAGACCATTTTTGG C-3' 15 (SEQ ID NO: 36) and
5-TTTAAGCTTGAAGACATGGGAAAGAGTGGTCTCA-3' (SEQ ID NO:

o R T
and 5’ PEPAreAiCADTINNeCGHA-STIRdEN TIgOGRENTIdes i 63" (SEQ ID NO: 69).
The pr%@%:g %ﬁ%%?{%@é%ﬁ%@@%@?%ﬁﬁ%ﬁ%ﬁ%%g %Ta%;g;xﬁiatc
cloning siinet REEEHEE Adesiaertssaidracibisd RERAS Bt cCTG
pGEXCETCODBp(Sai Wabl @ind8) imital theoBh IS HIL U1 psihiiE odectisn (ke

xamination on the gene silencin ec F r -S|
recom LIRS S O UL RO e
with Ghetptivede SsnbyersningBlospsrban Thaegasigornserding & thonanufacturers
pmtonﬁQﬂIBXB.O vector. Oligonucleotides used as RNF43 siRNAs were: 5'-

M&:@%@E@QTCC@AC'[.%ABGTTCAAGAGACTGAGTTGGATCCGG
1a (_) ﬁ:C anno

5'-RaxdaroadBesros ANdTiRhesordiadoacreacimtoafoealls
transfEelEAGh 3B FQ PRI #d 2/ SIBNAER M1 Swere separated by 10% '
o5 B  aA GeACIET A A g oToTo0m
HRP-5oriaguted CRATTICENOASA LB AGT BTeTheAryTes CrerCARTA -
e e SRR
ECL PSeclign SR A AR 03 AT Peerisbsooe BEumob oting
with (5 ANMCNBAARBEHGIFWECHES AR TeTO TREASSEERE STAAB AGEoh

patterh Wad edtiéalERu M4l 5B RNAM-FLAG antibody.
TCCCTGAGCCACCTCCAATCCACTTCAAGAGAGTGGATI'GGAGGTGG

(21) tapisticabapalysis b NO: 46) and 5 5'-
MK&@T@&@@@A@@W@W@QQ@GKVEWM@*@QA%’ BCABAFEE test.
(22) Frdfafition of peptides |
9mer and 10mer peptides of RNF43, CXADRLI or GCUDI that bind to HLA-A24

or HLA-A*0201 molecule were predicted with the ajde of binding prediction soft

(http://bimas.dert.nih.gov/cgi-bin/molbio/ken_parker_comboform). These pep_tidesl were
synthesized by Mimotopes, San Diego, LA 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 spectrometry analysis, respectively.
Peptides were dissolved in dimethylsulfoxide (DMSO) at 20 mg/ml and stored at -80 *C.
{23) In vitro CTL Induction

Monocyte-derived dendritic cells (DCs) were used as antigen-presenting cells-

(APCs) to induce CTL responses against peptides presented on HLA. DCs were
generated in vitro as described elsewhere (Nukaya et al.; Int J Cancer 80: 92-7 (1999); Tsai
et al., J Immunol 158: 1796-802 (1997)). Specifically, peripheral blood mononuclear |
cells (PBMCs) were isolated from a healthy volunteer with HLA-A*0201 or HLA-A24
using Ficoll-Plaque (Pharmacia) solution, and monocyte fraction of PBMCs were |
separated by adherence to a plastic tissue culture flask {(Becton Dickinson). This

monocyte fraction was cultured for seven days in AIM-V medium (Invitrogen) containing
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3' (SEQ ID NO: 47) as siRNA14; 5'-
TCCCCTGCACGGACATCAGCCTATTCAAGAGATAGGCTGATGTCCGT
W@EBAB2T (SEQ ID NO: 48) and PCT/IPO3/07006
5'-AAAACTGCACGGACATCAGCCTATCTCTTGAATAGGCTGATGTCCG

TGCAG-3' 10 (SEQ ID NO: 49) as siRNA15. Oligonucleotides used as
CXADRL1- siRNAs we

re:5'-TCCCGTGTCAGAGAGCCCTGGGATTCAAGAGATCCCAGGGCTC
2% heTIGTE A AGHB G EDriiO (56),aHIP0 Ujm! of GM-CSF (provided by Kirin

@ GE%AL%%&%% Ta {I&T&ﬁiﬁl DGCs fractlon The 20
Brewely a(%ciIE%TCTCTGACAc 3 SEQ 151 as SIRNA#L
ng/ml of Tendidatenappides were pulsed ontc thxs DC enriched cell population in the

present&SIHGAEIMIE AT Eﬁl&‘fé‘g@db@l&%%ﬁ @QAXNTGIMAT TAAGSEBP(BEQulsed

d (5500 rad d mixed at a 1:20 ratio with
antigef pIERAnt L AL henipradinted (5500 rad) st mixed 4 120 st with
autologeys (3P @“@q]ﬁsmagg}iég@mp\%electmn with Dynabeads M-450 CD3
(DynaP) akid QeihehiseAd rﬁﬁﬁé\T%&'ﬁA@fﬁiﬁﬁere set up in 48-well plates

(Com@%}gﬁ}&ﬁl aln Cs%@"*@%%ﬁséﬁ’ E@é@n'ﬂgséﬁ nQrLQHs 3x10°

CDB Tt TR Fo T (FraamaiT B3 cE b T ABAS: (Hpe
days HRAN@Resdal1as s RNA%Epplemented with I1-2 (CHIRON) to a final concentration

of 20 @LFE fi‘x ga'gﬁCAé\é:%r%AﬁgAggg}gﬁﬁYﬁg%g%&%I&- Qﬁﬁ;ﬂ?&pautolovous

peptids-pulssd ntigmpscoNpTeE e hichrere prepared each time in the same manner
as desE&Jé@IEf@é\ACL%]SH&d\&@J TGhcBEMm FABHQvER M vbstdiand tested

for CY??%E‘(‘?A&GE*%RR%"A%‘E%XIF&?%& &AGAGATGACCTGTT--CAGG
(24) CHICZRNETEQ ID NO: 58) and 5'-
AAER ke ANRIPREIALDA G te %J@E@gﬁ@?ﬁﬁéﬁa&? iGAGgainst

pcptldié%ﬂ?@&gﬁg&%&%%?xygdgg } l%lélﬁg# iiig a method similar to that
descrifOgTRIUEROAAGABRACA D GN TG PR ABE-2044E 995 Rigdel et al.,

NaturBQrén®516-223, 1996). S5x 10* of lymphoid cells were resuspended in 25 ml of
AIM- f&@@ CCTG%V?@‘%% ,/%A TESCSTGT}ggﬁ'&ﬂ'wa@lﬁ%bg%ﬁa%,%gng} X
10° irfldtOOGRIRGBIQ EHED RS AT Al mioA Arti-CD3 monoclonal antibody

(Pharﬁ%?T%Iﬁ%a@@%ﬁﬁﬁgﬁ@ -Qulakes) 1PONO/MEDfane? were added to the

cultuigiey SRR PR SRS X SHRBIEEN I STEAS pad3) fymi

of ILAYOn 63y=530 an@XADRLSIRNA#7. psiHIBX-RNF43, psiH1BX-CXADRL1,
(25) il Bamacklcgeiids were transfected into SNUC4 or St-4 cells

using FUGEN e oche) acco rding ta the Sup |er

rec&ﬁ?ﬁéﬁ&%ﬁ*@ g%fgfé% RS Céﬂ eg‘) e ceﬁs W9 RYin Sk

clonethe ﬁ’hmswmumpe(m@)n@mqmrddmdm FspeHyON St alnﬁné-?dﬁ’&lsﬁymphmd cells
per welr PRy k&ﬁH@JB@JtB%Q e m&tg&mﬁ%&iﬂ@@mmﬂa@ndmese cells

were ﬂ}m : terml%l? E’E@Mf supp é’lvn%%tae Rr“tf.t? 9‘7b Xé? gor?tz%ﬁin‘és}xgﬂ)‘*
cez1s/5feﬁ/emggaﬁmma@ cAls el /ARG -30pgmbefritia@Ps antibody,
and 1 Bg:ﬁé]tﬁ QBHR7906 15%4 Qépﬁ% 194 RBE -2 was added to the medium to a
final concer@rﬁt-ll-&% %%%mi. G ét’?\}é)x?c%é&;%}%g cu-ll;:lcx:ré:%i &5&9 \!vgs tested on day

14, and CTL clones were expanded using the same method as described above.

(26) Cytotoxicity Assay -
Target cells were labeled with 100 l.tCl of Nay”*CrO, (Perkin Elmer Life Sciences) for 1 h

at 37 °C in a CO» incubator. When peptide-pulsed targets were used, farget cells were
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NO: 65) for the amino-terminal region; and
5-GGAGATCTCCTGATCAGCAAGTCACC-3' (SEQ ID NO: 66) and
- WRIHHARTTCCACAGCCTGTTCACACAGCTCCTC-3' (SEQ ID NES % 0597006

the 5 carboxyl-terminal region. The p%ducts were digested with
BarnHI-EcoRI and cloned into the BanrHI-EcoRI site of pET-43.la(+)
vector (Novagen). The plasmids were transfected into E. coli
BL21trxB(DE3)pLysS cells (Stratagene). Recombinant RNF43 protein

incubatebveidr sfuteddroon of MOupitled the pstidedanlf At sth&dudnistbsrlepoling

with NaVM AB] C. 4 DM eash dyarudid @mearwmte\f@asﬁﬁvuombﬂd«ahﬁﬁyof

was performed usin MAT HMA LA Two-hybrid S '
0.2 m{@ng S%E%rﬁﬂ? OfhR anuﬁfiu?er FESro gcco llgh%e{yrﬁ{lr%mé%&snat 800

g) to iserpaencellbfoRNIE 48Nzt mdrrééicﬁﬁtmh@@eéwﬂmﬁﬁﬂ PEife ofpiisA-h of

incub¥R5I00 3,3 hatld %ﬁﬁ&ﬁ%ﬁé‘m gy Ry BRRCie gt Mol i@ il € lapteaiadivity

confirm the interaction in 15 AS2-RNE43.was ysed as bait ve
was DN B RSt R S by G U SR, et

cells thytapdmmainnshienptSXRADHE bi IGKAWEI:GR e R pheoyiolylisteitiyitywas

tested B0 3?&&&:@'Bﬂﬁ'@:%%&%’é%cﬁ‘%%ﬂé@éafxﬁim{@ rdREQNERN
Interaction In yeast, we used pAS2 CXADRLlf r bait vector,.and

non- SR AR PRI GOetaPrT A7 BEERAPARLIC Y LSBTy he cold
targetanhitbdyn/uatiag AR b#itistoalaladed € [fHrod T datin thalzativnpadsed with

s e e R

HW%EQWEM%E%M&%M%W%GW & 5iRy,measuring
the inRIBRRISGIE c@@td@i@fegtedmimﬂaﬁmwwz)l astitiddyPueteinti HLA-class

11 ntﬁa)gﬁgcé?ﬂ / 6?5 %}é £330 Eise-lagned, FXARGY.1 was further

fated PAGE and immunoblotted with either, |
antif@mutf&?e?é Hesibic FHOISHEBE IS dHSTRBIt fx el Glpne the

percefiiid AR dgGOT BRAenitbattd shbepiag femalse {GEranfibode38ample
miea{f!%g%a% ﬁe secondary %&%9%@@%?8?%% AnRGLiRsecton Sygem

Nam Pharmacia |otec cataway, NJ). Immunob]otting with

spontapePEAIORE) hntisekl0 shoReRMEK S i tsElchamag by Expig e
targemdalwamﬁt@m mashislertied dtfdbatsdaidchedmitinanti flAG aatidiyinéd Dy

inca SRR SLICSATRTR OO &&%Qﬁ?@&@&&%m\%&ﬁg{mﬂa e

cag inant GCUD1 protein was ared. The -

standermeér@mgbre@ws)m@m%@lamﬁh%& RithsRugiff shegpean.

2. Results _
(1) Identification of two novel human genes, CXADRL1 and GCUD1, commonly

up-reeulated In_gastric cancers

By means of a genome-wide cDNA microarray containing 23040 genes,
expression profiles of 20 gastric cancers. were compared with corresponding non-cancerous
mucosae. - Among commonly up-regulated genes detected in the microarray analysis, a
gene with an in-house accession number of A5928 corresponding to an EST, Hs.6658 of
UniGene cluster (hitp:
in a range between 4.09 and 48.60 (Figure 1a). Since an open reading frame of this gene

, was found to be over-expressed

encoded a protein approximately 37% identical to that of CXADR (coxsackie and
adenovirus receptor), this gene was dubbed CXADRLI {coxsackie and adenovirus receptor
like 1). CXADRLI was.also up-regulated in 6 of 6 colorectal cancer cases and, 12 out of 20
HCC cases. Furthermore, a gene with an in-house accession number of C8121,

corresponding to KIAA0913 gene product (Hs.75137) of UniGene cluster was also focused



10

15

20

2b

- 30

35

WO 03/104275 PCT/JP03/07006 60 of primers,
5-GCGGATCCAGGATGGCTGCAGCTCCTCCAAG-3' (SEQ ID NO: 68)
WHNHIBR T GAATTCACTTAAAGAACTTAATCTCCGTGTCAACARCR /(BBD 7006
ID NO: 69). The product was purifiéd, digested with BalnHI and EcoRl,
and cloned into an appropriate cloning site of pGEX6P-2. The resulting
plasmid was dubbed pGEX-GCUDL. 5 pGEX-GCUDL1 plasmid was
transformed into E. coli DH1OB. The production of the recombinant
due tpivteignifinsntsyobdnsydhasmdsitorohifd Tarlddigesprictednasmispurified
comp¥¥t @kﬁ@&@l@é&%ﬁ%{mﬁﬁﬁ%ﬁc&fyﬁm@ﬁ\m R8sMBRhRCRHIRY I ure
the manufact otocols %F’é? Preparat L\)XCUDLH %e?%m
16). SHRGAPID oL SO R B At UHED o 2bra,
(up-rdrdeeidsiirgastce Idsnuamsﬁﬁéldlvwm plasnpds:gudated sing) ¢l agakggetdl cancer

casesGf%‘blp&f\’g%ée&@é@qdow&qlf’hﬁ@gaﬁéﬁ%Mﬂ&@b@?@éﬁfﬂ&ﬂ%ases 1
anti-GCUDL or anti-Flag antibody. HRP conéqﬂzsated goat anti-rabbit 19G

out of &3 tstieyly Eﬁ’&ﬂ&@ﬂ??élswss%féaé%ih%‘& PR chfyRrisgoaray,
expreasitinFdathastittenhcsety &d gast thecseoom dary axatitody hsesnac—quetyitm&v%
RT Péﬁo Qs&%&ﬂ%ﬁx&f%@e m&@ﬁ:ﬂ&ﬂ&%@f%ﬁmfﬂé@mm&ﬂﬁgﬂm

Immunoblotting with the anti-GCUD1 antibody showed a 47 kD band of

10) and eleyaied FEReEODe [k IpadsHT e HRsrtS Fisttetdted with

(2) Isthetian tided A cantébefdyné2R4)) SeiiatiCeaDANRAlysis The data were subjected

tgrg\ggraﬁﬁn9ggpegg§ggﬁﬁ§§yan AR S SPERStesk o PRI s

mer péeptides of RNF43, CXADRLI or
probagevemtd s BTSN 224Ky IEAnACHPb Foiestis fnd vee (& igHsaitida Since

A592inihenalte oihitdingjerddictted sothe Northern blot, 5’RACE experiments were

came@%ﬁ’t Jc?é“%%ﬁ‘}{é H{%&R}lxl 268‘%%%&9&9&%%%9 é?ﬁ‘é‘) HEFBative

es were synthesize imotopes, San Diego, LA accord |n

full- lﬁﬁgtéﬁab%&@eﬁiaeﬂﬁ%%%mﬁ%@léssmm%@mw e bipres afdedo
nucie@has@(HE@@Dm ngrmm@/a)mmmmwwmpmtmqmmﬁma)e

con IR B AMEA B 0 RO A sy
(cc mﬁhﬁtﬁ}@ aP- é@cmaztéatlwwer@ﬁtemmaw ORIIS6BSHE SGaHtRRs for
the uﬁﬁﬂdﬂi|6&%&&6(ﬂﬁﬁ)1ﬂvaiﬁalﬂ,ﬁﬁdsﬁ&ﬁlﬂﬁl@&ﬂnﬁrzﬁﬁeltﬁ]:goﬁeﬂﬁ WRHARCS)Ring

CTL re onse ns ﬁ%{? §
the B enger |n V|tr0S %asfciescql?m(fﬁ cigé\/%ﬁ—gé%( %%: t Jggg\%’}%eﬁr)%o
Bmtﬂghnvlewdgfoq@aww) Satap s arasPeBEC f?@@%@z@bé@%&%ﬁ%m
numtRe RIS Mook TR Yal&aiich sequence had been assigned to chromosomal

band 3q13. Comparison of the cDNA and the genomic sequence revealed that
CXADRLI consisted of 7 exons (Figure 2b).

A search for protein motifs using the Simple Modular Architecture Research Tool
(SMART, http://smart.embl-heidelberg.de) revealed that the predicted protein contained
two immunogloblin domains (codons 29-124 and 158-232) and a transmembrane domain
(codons 246 268), suggesting that CXADRIL1 might belong to the immunogloblin super
family.

(3) Effect of CXADRL]I on cell growth

A colony-formation assay was performed by transfecting NIH3T3 cells with a
plasmid expressing CXADRLI (pcDNA3.1myc/His-CXADRL1).  Cells transfected with
pcDNA3. 1myc/His-CXADRLI produced markedly more colonies than mock-transfected
cells (Figure 3a). To further investigate this growth-promoting effect of CXADRI],
NIH3T3 cells that stably expressed exogenous CXADRIL] were established (Figure. 3b).
The growth rate of NIH3T3-CXADRLI cells was significantly higher than that of parental
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cells (PBMCs) were isolated from a healthy volunteer with HLA-A*0201 or -
HLA-A24 using Ficoll-Plaque (Pharmacia) solution, and monocyte fraction
WOPHENGS were 35 separated by adherence to a plastic tissue cuRtiféIP03/17066

flask (Becton Dickinson). This monc®te fraction was cultured for seven

days in AIM-V medium (Invitrogen) containing WO 03/104275

PCT/JP03/07006 61 2% heat-inactivated autologous serum (AS), 1000

U/ml of GM-CSF (provided hy Kirin Brewery Company), and 1000 U/ml of
NIH?’FE’-E%éﬂ%W@B%ﬁ?%%‘%&ﬁ%??ﬁe@@uﬁfi Fbf candidate peptides
(4) Supereotcefi GRS DG eassitue dndelmpopedatiandmtiee celie SgraneihsSe
S-oli / ‘lﬂ%{%-smicroglobulin for 4 hat 20C in AIM-V. These peptide-pulsed 5

| presenting cells were then irradiated (5500 rads) and mixed at a

1: S5 ndrvhcoiologdrntieme P-ebieergsleanidessrrospdisg i fidrl DRLI
were MitRyBaADERAS KNP 458 Hyenb-Handbaththdhad (Bynhiyhddieses] of
res were set up in 48- ( ing). ontajl
cxag B B Rt R B B L S SR B e
transf&@lﬁgmpmﬁm Pioersforted ¢l 5Vas Beased Ryt B damay-Thivdebiorels s
transfbiea \thas@{mﬁ%gesw[i@lﬁme&m@*@md ' mz&%mm;mfnﬁhrkediy
ncentration 0,JUlml. O Land 14 t er
tewer R TS ST I Mot a8, R s
(FigusgHish Wersisteparstlisaeprentdamedds Hirre indapardery expusimentabove.
(3) Comiiie 6ebTniRR cuidiginn dRADIRWEGRRVe siRttiRifdRetedn 106 srowth
¢ cytotoxicity gainst peptide-pulsed TISI or T2 cells. 15 (24) CTL
Qﬁiﬁ%&%ﬁéﬂ%ured lymphoid cells with proved significant cytotoxicity o
ag&hsmisissigeepsiteuariiss E AR RIRMEL sy sdatinicied and araimgned
for th@f@ﬁ@@@ﬁ@ﬁ%%g@%ﬁé&ﬁ?gﬁm& @%I cshﬁkll\lﬂe(!algmma,légN EnggelS
. e , -1044, . Riddel et al., Nature 216-
poitt bR A i aaly S seia e SR IIoR i P RS el
(Figusuppleméntedtwitie s he soprsisiog 26 608G dinet¢8R00 graysh )
supprEs@ft_MClxp@Digc&&p@alk@gl@Ef} é%QQ%PfE;%érg H%%ﬂfﬁcﬁ%lﬂ%f@i@i&oﬁXAﬁFL? or

anti- onoclgnal antihody armingen). One e | e
mock i, 150 TAFOP 8 Do AR BTG L VDGR AL Wae
fewerdbauplisani fnbsh ol abls oppieeite (FrgtnesdB A81649.301U/ml of IL-2 on
(6) PiagYR RS o XA (AR Establizyment of CTL clones Some of the

y oid cells with potent cytotoxicity were used to qbtaj clones.

T BN G AR T B P D28 O (RRIRLL adicser
again@ TEAYIRALodas gits ppeed welhim@6 dolottik g ovidhanticroitd Rl dtdqieetiesba 50
kD bAHE HIRAAUSNAN ChOLBRES!ISvhich was almost identical by size to that detected
with anti-FLAG antibody (Figure 6).

(7) Identification of a CXADRLI1-interacting protein by yeast two-hybrid screening

system. _

To clarify the function of CXADRLI, we searched for CXADRLI1-interacting
proteins using yeast two-hybrid screening system. Among the positive clones identified,
C-terminal region of nuclear AIP1 (atrophin interacting protein 1) interacted with -
CXADRLI by simultaneocus transformation using pAS2.1-CXADRL] and pACT2-AIP1
(Figure 7) in the yeast cells. The positive clones contained codons between 808 and 1008,
indicating that responsible region for the interaction in AIP1 is within this region. |
(8) Prediction of candidate peptides derived from CXADRL1

Table 1 show the candidate peptides (SEQ ID NOs: 115-154) in order of high
binding affinity. Forty peptides in total were selected and examined as described below.

P
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were cultured in 150l/well of AIM-Vsupplemented with 5%AS containing
7x104 30 cells/well of allogenic PBMCs,1x104 cells/well of EHM, 30ng/ml

WQPEHHAED3 antibody, and 125 U/ml of IL-2. 10 days later, 50 | AREHEI0/02006
was added to the medium to a fina®Goncentration of 125 U/m. Cytotoxic
activity of cultured CTLs was tested on day 14, and CTL clones were
expanded using the same method as described above. (26) Cytotoxicity
Assay 35 Target cells were labeled with 100 Ci of Na251CrO4 (Perkin
EliwleLife Brrsticiel ifrcailidesyrentideodzives o ORABRLI

peptidecpuigactasgets were used, target aglweredMO 024404275

PCTIPO3/00Q662-incubated-with Jﬁlc ' IlgUf th ﬁcpt'dc
Rank J feHeNCS, Seore oSItIOn. n corg osition
Of1 rl;i o1 g j g d rﬂcss}f&b VETETq
)|

ni? C LW)\ED‘ Gd&}éffcdﬁw at-affmagtv iul.'lﬁ_h\fll\fg}\@” 980.45

h —% = —tn

52
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LD
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—

TR CAGH \WET ARy 355 [adiqgCtivity | Was UaTafpioes 7ok oo 41 |

OUNTES =17 £ASS P §VBIJalpRECYOIRICiy agmmmmmﬁétﬁl 7
MYQUEOCRY GRS RNFEES Of CXABRLI GReEnLViNEIDR0YC 356

CIW\IJ]'MDWGS ted gaine prapende pt aa30-Tamd spcasseT Lpixisdd KbolZ

qells esredaeed anyFwn-speaiic [ysis doie iodNKdkesiiedtosssFanfigen 1

Spemety MRS ¢anfroneld byghe cpld T4 talgetunhdhien dssag?vhich10

tilized uRtapeled A888 qr T20eells|that were| paisedsairthvpeplidé {20 u gtml

DT korRisraba / bimasonpet2or the|re¢dgnjtiGisiE BT abeletl 1HT29 &F

f
INB4Zheeles. Thebsdd reditiction was! éxamiNeddy<blocking. asay, 364

meapayng. the inhibdon oftB2 cytofoxitity byNWRTIBIGRMN|ais S 50h/6/32) 24

antilodyand anti H198-dlas858 antijodyb anti\CERpaARbSdYy Bridtanti CI38

antihabeiDAK Q) 889 THe p#dentage of lspecifisvifiexicity Was 251

determiretAy dalditing thed percdntdde df sp@8ifiAB1CH Feddise bylfie

B’SSG;&ZSS:Swmqompmmﬂ
c

followiay AormulF:'f{@'ﬁm of &% test Janifle |rdl&SEYVIERH ptA&S 261
spontane reledddi(dpm ¥ ihé’max#ﬁun eld8EPEAN Jt 968 137

spontaneous release)} X 100. Spontaneous release was determined by

incubatin e target cells al i e | .
o sUIRIBAE KIS S Beser Sl Chl ey

Alperifratls varcddred eingtase candidats reptidesdesiveidOrtne
CXADEBRDSWeE ereRnsistesilibbelawNatrialshad Muthoddhe Reaittize Resplitsid

cells sgﬂ(') r\#?nl%n %%F%%%ig?%%gg?gévﬁﬁgﬂiﬁ%eg%%n%%(& QME%I@H%%L egtablished.
CTL clone was propagated from the CTL lines described above using limiting dilution
methods. CTL clone induced with CXADRL1-207 (ALSSGLYQC) (SEQ ID NO: 124)
showed the-higher cytotoxic activities against the target pulsed with peptides when
compared with those against targets not puiSed with any peptides. Cytotoxic activity of
this CTL clone was shown in Figure 8. This CTL clone had very potent cytotoxic activity
against the peptide-pulsed target without showing any cytotoxic activity against the target
not pulsed with any peptides. '
(10) Cytotoxic activity against tumor cell lines endogenously expressing CXADRLI as a
target |
The CTL clones raised against predicted peptides were examined for their ability to
recognize and kill the tumor cells endogenously expressing CXADRLL. Figure 9 shows
the results of CTL Clone 75 raised against CXADRL1-207 (ALSSGLYQC) (SEQ ID NO:
124). CTL Clone 75 showed potent cytotoxic activity against SNU475 which expresses
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By means of a genome-wide cDNA microarray containing 23040 genes,

w 8’&8%%%%%” profiles of 20 gastric cancers were compared with 07006
cofresponding non-cancerous mucoésFae. Among commonly up-ré’&&l’df’é’a/ ’
genes detected in the microarray analysis, a gene with an in-house

. accession number of A5928 corresponding to an EST, Hs.6658 of 30
UniGene cluster (http//www ncbi nlm nih gov/UniGene/), was found to be

over-expressed |ln a range between 4.09 and 48.60 (Fjqure l1a)..Since an
CXABHER AR A OOt A G b B AP Sl S
CXAIRDM Gait oot HALAFLP0RDR {odxkdakieshnd agiémt iNE1E¢apitind, etiteswade
Hm_@gﬁ%%&%ﬁgxsackie and adenovirus receptor like 1).
a

ADRLI was also up-regulated in 6 of 6 colorectal cancer cases and-12
(11) Speeifioy sbtheestablighedykkermore, a gene with an in-house accession

numbeldakfgeliahibRivnessondingdedpiriaaiai geceniioo it (pifEigDf
i et
cmgf&;i@gggfwa%axva%ﬂm%cﬁmmea3{}@4& R REHAPR3R008:63

] ignificantly enhanced expression in nine of twelve gastric
whilechheeiltieised widhiph A Rlitring CUHedPoN G M e e b Boteri &
labelEO5 61Dy OBERY i@l 5} ddain G IS thilsrwhosigmificantly
. . - dccession.numper, C i i
mhlblggrfcvé’r?ng%@bp e&v&?ﬁ@%@%ﬁ%@?ﬁ% ? ?GI%tgfoﬁréeﬁa c%liczie%?ﬁ{%easssay
at varipwsatips (Bieweidks, Theseoresul b Candicatel anpinscatige of specific
lysis gANMARkAsese.l out of 13 testicular seminomas cases. To clarify the

results of.the cDN icroarr expression of these.t IRtS,d rc.
corkEhing SR b SR A PRt IRIRER R Sl
CTL ereasatieopirssgains tXnORsslid Ao Haes 1 fehbra¢Eid oo tatgd for
their @&i\ﬁé@ﬁ&mﬁd ISARCREISHIRY tmisﬁvemwéyrfcﬁaﬁi;eﬁtﬁl(m_ -| Lskoitd)addinst
solation and. structure of a novel geng € tinlestissue_ .
SNU R R o o LR L e RLT Moo S ari-CDS
antibpeyesibed il éKigenslan sidibpibebhscidlisipnniseptniedhie ERghRR L
derivé@bentitfEin 2 A Wasss Tallecibsmikieeene detected on the Northern
lot, 5'RACE experiments,were carf'%d out to determine the entire coding-
SRIESHOD andichiaractenzalion Of NOYel hilman, ZenC s b gth cDNA |
conMsieetiof B1as themriddttios yain wwingeH CE¥bmNrame oratzodiowed a
5.04%%?&%&3&’( %%ﬁ%é@sﬂ&iﬁ&aﬁ@qﬁqg@ﬁsi %@S%;fg}'ig@ﬁﬁicﬁﬁgtﬂﬂ?ﬁ&mwgh
: enBan Ss ; . Ihe firs]
the ThEIRR BB RSB e TSN AD) S oee.
corresposititentoviEUIYE consestsdoE488ié nuel fotidhs REBldhsPREMSRISRSRE testis,
ovary Hﬁ@%&;%i@é@ﬁf?ﬁﬂ@ﬂﬁtéﬁ%m At la?mgm 0@&?_2@ %Qdi&@i@bf@ﬂitainin g
program to search faor homaqlogjes i ational Center.for. .
an o fbf&eﬁrfs|8§9lm?8&%%%8ﬂﬁ?3?é%§é%§§%)eﬁé%n ?é@&ﬁ%%&lé%vﬁ%e%ﬁ%“ Number:
ABOGSBaNKFactessior, the genomic sequence cormresponding to GUCDI was searched
in genomic databases to find a draft sequence assigned to chromosomal band 7p14
(GenBank Accession Number: NT-007819). Comparison between the cDNA sequence

and the genomic sequence revealed that the GUCDI gene consisted of 8 exons.

{13) Subcellular localization of GCUD1

The entire coding region corresponding to GCUDI was cloned into

pCDNA3. Imyc/His vector and the construct was transiently transfected into COS7 cell.
Immunocytochemical staining of the COS7 cell revealed that the tagged-GCUD1 protein '
was present in the cytoplasm (Figure 13).
(14) Effect of GCUD1 on cell growth .

To analyze the effect of GCUD1 on cell growth, a colony-formation assay was

conducted by transfecting NIH3T3 cells with a plasmid expressing GCUD1
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number AC068984 was identified, which sequence had been assigned to
chromosomal band 3g13. Comparison of the cDNA and the genomic
W eRlée revealed that CXADRLI consisted of 7 exons (Figure ROY/BB3#07006
search for protein motifs using the Sifple Modular Architecture Research
Tool (SMART, http://smart.embl-heidelberg.de) revealed that the
predicted protein contained two immunogloblin domains (codons 29-124
and 158-232) and a transmembrane domain (codons 246-268),
(pcDNAGgbeinglirdi CHADRL Canyitr et it 26 anEdhiasmédloblin super
(pcmtﬁm' hym3$6/K8s-Elexy, %ﬁm@ Rﬁ@mﬁe@mhﬁ&@mﬂm@émmmames

db i JI i
St bl N e

cxperpnmﬂsz?; Imyc/His- CXADRLI produced markedly more colonies than

(15) @%ﬁtﬁﬁﬁﬁi%ﬁ%ﬁ R AFIGUR 31T LA HRREAY 8SHHAMRAIBISotides designated

growt -romot| g.effect of CXADRLI, 35 NIH3T3 cells that stably

to reducs exprespion A LD X ADRL1 were established (Figure. 3b). The
gro’\mnesawimth\aml&waasmmof;@@Wliasxmgnmémymlg Hesttheineastiiof

canch YSRIAMRORIR4S/ 8 B@JE@%QEQ&O@@S%M [ SXPE ;?1%'{1)? g\lli:‘)ecéaﬂ ESsion of

media containing 10% FBS (Figure %gi on 0
GOUB RSB SHSHR LI RS ) Bt b SaP b RSt
S- c)h@nmw@éswmbdﬁw tmtisieegel Selligosuvtestindsydviddpoaing Wable
cells Eggfa‘fe)géd WitV sHe{ERes e deshinie Ml araifin Cags ek QQ@)Wﬁedly

the highest leve] of ADRL1 d
tower G e BB AL SR R AL BT A By 5Pt avitehiea

. MKNseliscotas igasud by Teaskayastiahlzced bytthnsfoctepewitnbexizaimsents.

SimisrUaanKslERdes (CAARRK A SAR -ASE) were markedly fewer than

those transfected W|th control S-oligonucleotides (CXADRL1-S4 or -S5)
e HS+vere obtained in three independent

eX| mﬁntme(ﬁ)mm anol gtatmidbcefprassingf GXCADR | AntiRédAsgainst
GCU?ﬂdvya skgrg IGEHON RIS HANULE —Sprcﬁéﬁﬁﬁtm%f%zﬁeéﬁxp agsnids puuﬁed from

%E)Ires various CXADRL1-SiIRNA were constructed amiexamlne
bactegialir ceile ForeesEDR -S4 rELkidrsiampiot i BBt ukbed sIRRIAE® inant
proteps i8N ADRNuaigaifmaottiauppabbited thamenpobisitneot X ADRECDUL

sera Bt FEUAnRIANIS R ol RelPR UM S BrFRRIE IR XA hich was

almost i enticaltblj.rr] 51£g\ltvo that detected with anti-FLAG antibody (Figure 17).

(17) Prediction of candidate peptides derived from GCUD1 :
Table 2 (GCUD1) shows the candidate peptides (SEQ ID NOs: 155-194) in order of

high binding affinity. Forty peptides in total were selected and examined as described

below.
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suppression of colon cancer cells, St-4 cells were transfected with

SiHIBX-CXADRL7 or mock vector. The number of viable cells
Wﬁﬁr"l@f@%@d with psiHIBX-CXADRL7 was fewer than the number BEVEI& 7006

control cells (Figure SB and SC). 20((%) Preparation of anti-CXADRL1

antibody To examine the expression and explore the function of

CXADRL1, anti-sera against CXADRL1 was prepared. hnmunoblotting

with anti-CXADRLI detected a 50 kD band of FLAG-tagged CXADRL1,

viFiblevlas Bm@stzmenf@an@yigwﬂ%@d&&'@hfmﬁh%F&HRAG

aﬁﬁpggdy@ﬁ[gugq}@r 25 (7) Identification of a CXADRLA0MALORgeprotein

\ veast two hu rml oA QS Ta-elarif
Rank~ A$‘§ MENGE, hSa U&:“}l"s':-'s%ﬁ%yrai—fm-'a'"yslé"u”'égwugcore Position
T 1 SIERPRIEY P39 TF 1o 309 1 - 1 - 308
hala l-‘\ hr= sereehn - thepps I
7 INIWGAERIGA | 189, yong HeBeT | 158
N NG T A T L T ek cmwasavw' 554 | 212
7R R SP e AP REH Ry SulteRUs e e REEHT RIS | 371
5 PISERvERVIR R P CTaatP T (7 RSy R 1T 106
§ PYSHINGRERES CPRIaIeEY COPEES DEIWEETRE08 SRk RERWIN] 68l 11l &7
7 T PPRBEIBIROT IR T MigggCtion ITAIRTTY VAWHEERFED(B0.638 | 264
§ PTG ER ARG PEPIRES derived ram CRAPREGIAETE 17059 (Na15
9 bwww 15 ORISR ED DIRany 220
10::lf MM OREHPEETIUASM Otaf gFeTe|sel¢Tled and-asmavatias dogaibed 56
11 DO WRSIF T4/ B¢ T/32§3707 006 69 Tqlielddemston aicsagl|datet 6
fzpelmmmw THEGABNADRIE HLA-A0ZDTY WiRkERVAESW P 900 nier 175

13 RAMKSEIHRIRE pei© 1 qsitian ;. RAnk|SEqBenceiscorsBpsit|on. 446 281

14 YUVERUEESEAST43 198 [[ YRWVEKIDNITL3B44 AXaraaMdshs] HGW 2

15 LO0RZPEEZOeINLNVIWMY 283.45 532 3 1 NLNNMTuMnd 6L 53305 253

16 AUSEYBYRCAL T04633 20/ 4 MOV TRLSNAIB 7. QG VEIDHARINIIN\BIIVI 397

176 A BASTEGVRCL VNNIZBD] 231995 1p0 § ILLCsSARGIDERSY | 6R081 79

T8SHGARSLP 138515 6 VIZBGIE | TSI 30800p GLVViGHiSA ALABEOF5 20

19250 Ve tURTHGVAZ831[2429@ 8]1 IINUNVI WRLAIEDHIDS | 4.968 190

20S YA NHEG\B(). 608356 9 #0/LPCTET1283.99830PEINEDIGTHOE 302

20.369 111 10 ALSSG_.ynr/ 11.426 207 _ 10 GLYQCVASNA 15.898 211
(18) Stimulation of the T cells and establishment of CTL clones using the candidate

peptides

Lymphoid cells were cultured using these candidate peptides derived from GCUD1
in the manner described in “Materials and Methods”. Resulting lymphoid cells showing
detectable cytotoxic activity were expanded, and CTL clones were established. CTL
clones were propagated from the CTL lines described above using limiting dilution
methods. . CTL clones induced with GCUD1-196 (KMDAEHPEL) (SEQ ID NO: 164)
and GCUD1-272 (FLTTASGVSV) (SEQ 1D NO: 177) showed the higher cytotoxic
activities against the target pulsed with peptides when compared with those against targets
not pulsed with any peptides. - Cytotoxic activity of these CTL clones was shown in
Figure 18. Each CTL clone had very potent cytotoxic activity against the peptide-pulsed
target without showing any cytotoxic activity against the target not pulsed with any
peptides.
(19) Cytotoxic activity against tumor cell lines endogenously expressing GCUDl asa
target

The CT1. clones raised against predicted peptides were examined for their ability fo
recognize and kill the tumor cells endogenously expressing GCUDL.  Figure 19 shows the
tesults of CTL Clone 23 raised against GCUD1-196 (SEQ ID NO: 164). CTL Clone 23
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11 VNSRSNGSV 11.101 384 11 PLLUSLHGV 13.022 10 12 SI FI
NNTCL 10.868 104 12 IQVArGQPAYV 11.988 32 13 KVHRNTDSV 10.437
WO3E710433 FINNtQLSD-r 10.841 106 14 R1 QVpvw 9.563 413 12CT/JPO3/67006
LVPGQHKTLV 10.346 364 15" GVia.TV 9.563 132 _ 15 NLPDIiGGRNI
8.555 124 16 SI YANGTHL 9.399 356 16 VLVPpSAPHC 8.446 140 17
LLCSSEEG 8.691 163 17 AVIIIFCIAL 7.103 251 18 LLSLHGVAA 8.446
13 18 VIIIfCIALI 5.609 252 19 11 FG ALI L 7.575 254 19 ILGAfFYWRS
showed phl €12 6t oREX NPV WSIREIB YT ovbicirororessn G383 hav ()
HLA-A4ByaHe0 efdha digale ﬁﬁ%%?ﬁﬁyﬁbﬁ@m%ﬁ& SIORSScdSINGUDE but not
candldate peptides 5 Lymphoid cells were cultured using these candidate
HLA- s derived from CXADRL1 in the manner described in "Materials

(20) Spndieghddie. eRebliltieg Fidphoid cells showing detectable cytotoxic
actMf R EGYRANASH 809 QIsLaQQ fféﬁﬁz@@ﬁ%bibiﬁﬁﬁl theldpEdEmatyas
propagated from the CTL lines, descr. ve usm itin @ utlon e
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Spec1ch +§ﬁ§ %%hmgnywmfgj%c% tivit this CTL. clon aglglgf vm

GCUIJM ERQUeRES PRI e TLodbwasRIdssEt 56 ?2%‘&%’5&?&1%&? gams
ThesePeptitle wedsealiangel withsurtsitapdnd gregifivtbyoigiat Aoty afgg}mg't%pe
tfﬁg %%&‘ﬁ?ﬂi’"ﬁ%ﬁ@é@% d8s: 1 ONCHIGIONS aclivihe against
rce us

ines endo expressing CXADR get Th
charaCé%ﬁ%Srafstéasaé%Hsﬁqﬁfé’aa@@bbB &Séla?ér‘éle&élﬁ%ﬁse %gﬂﬁ%ﬁnﬁh
and CIESQ@rizesaatifkt ItHa& tapeitgatisienbogenopehpermebstyglBx srexicity of

CTL K%“re 9 %:'ﬁ%% Ec%ﬂ%%ﬂﬁ:ﬁﬁ%l?&%ﬁl%@ﬁw%?

TL Clone 75 sh
annboéytm@@ agam\swwﬁé (reeRcekbr e Ao cone
recowxﬁ&Tth@@ﬂmQﬁ:rﬁ@@%ﬁtthaﬁﬁhﬂ_&mm ﬁb&mﬁammdld not show

(21) ;3%%&%%%%?4% ng'@%@g %@&_ﬁiﬁ@?k&oﬂ%&%‘ﬂlﬁﬁ%% anddlid

Xpres

[A-A*0201 put not
CYIRDRESIqR P}@B@%ﬁﬁ:&%ﬂ?ﬁé@%ﬁ%ﬂ%& WE%‘&EH&W&EH% fEpeous
muco@3 IR RIEe qasfocoies jortingitieitie spmgifisityDNA microarray containing

23040 genes. According to this analysis, expression levels of a number of genes that

were frequently elevated in cancer tissues compared to corresponding non-cancerous
tissues. Among them, a gene with an in-house accession number of B4469 corresponding
to an EST (FLJ20315), Hs.18457 in UniGene cluster
(http:/fwww.ncbinlm.nih.gov/UniGene/), was up-regulated in the cancer tissues compared
to the corresponding non-cancerous mucosae at a magnification range between 1.44 and
11.22 (Figure 22a). FLJ20315 was also up-regulated in 6 out of 18 gastric cancer cases,
12 out of 20 HCC cases, 11 out of 22 lung cancer(adenocarcinoma) cases, 2 out of 2
testicular seminomas cases and 3 out of 9 prostate cancer cases. To clarify the results of
the microarray, the expression of these transcripts in additional colon cancer samples were
examined by semi-quantitative RT-PCR to confirm the increase of FLI20315 expression in
15 of the 18 tumors (Figure 22b).
(22) Expression and Structure of RNF43 _
Additional homology searches of the sequence of FLJ20315 in public databases

using BLAST program in National Center for Bijotechnology Information ...
(http://sww.ncbinlm.nih.gov/BLASTY) identified ESTs including XM_097063, BF817142
and a genomic sequence with a GenBank Accession Number NT-010651 assigned to
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CXADRLI-207 CTL Clone. SNU475 cells labeled by 51Cr were used as a
hot target, while T2 cells pulsed with CXADRLI-207 (SEQ ID NO: 124)

WQ R4 without 51Cr labeling as a cold target. Specific cell lyB{I/JP03/07006
against SNU475 cells was S|gn|f|can¥ﬂ/ inhibited, when T2 pulsed with
CXADRL1-207 (SEQ ID NO: 124) was added in the assay 10 at various
ratios (Figure '10). Theses results were indicated as a percentage of
specific lysis at the E/T ratio of 20. Regarding CXADRL1-207 CTL clone,

chromm@nahmsith@mm&tbnsﬁésacmnasén esrereRipr scanrmse Ao 3349 Amdeotides
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of tronglesis R RESI AORREAATE A A0 SN BB DR RTR TSR

cDNAshoivhd geROnG Oskipracisorptiedphaddbis gpeeitiuatiytied adskiscxsvigry, and
Nonhgémémkuf (A AVIOHAR JBRUCIRRIIET SRRIRBRRLHIIOR AR PCR

produmwafa%°§§%%§&%i?£§éd%¥t§eﬁ2%45{%%%?5 RN oc oyl 52

kb-tradsieipaneerdissues webealptesstrdits feipl thag aod§médhdtm98mng a human
nucleot entiges ASER
fetal {35Us 80%: %@Lﬂ&h@@ﬁ?@? Bgugﬁﬁg% ch

nk Accession Number: 25 AB 717%15&% #gw the
for prgf@nbm%@ewéﬁbé LirrieMediy A ebilespia ReseaiAg
http:/aiakases-te iRtbednf Requedchaadsignedittedyoneds oonédibetha Rippifinger

an %Qger NT-007819). Comparison between the
monfg%ﬁg\ g lﬁf‘j‘fﬁjﬁa‘% he g nomlc seuence revealed that the GUCD1-
1t a¢adzaHg PEEShperlittafdedlization of GCUDI 30 The
entlr@ ﬁeamgdi%gmmmmmndmgmﬁmmgwmtem intplasmid expressing
c/His.v Aty ed
e R s e et e ek
COSTsstlne fé{gﬁe@@eww&@ﬁanm@ra@%mtw bRt gexsARUDSSlY

revealddhh @ﬁg@a@w%ﬁ@s@e&gﬁgwrﬁéﬁggm ahyteith@iefiect6f)G CRubsquent

lon f o
I S e

be m@ﬂymmmdb@ n@tzlqp&ﬁmgei AR S wdlersybeebilpdpsaifatipg of RNF43
protefPRUObBIREFBIin SW480 human colon cancer cells.

(24) EBffect of RNF43 on cell growth _ _ _
Acolony-formation assay was conducted by transfecting NIH3T3 cells with a
plasmid expressing RNF43 (pcDNA-RNF43). Cells transfected with pcDNA-RNF43

produced significantly more number of colonies than control cells (Figure 25a).

Increased activity of colony formation by RNF43 was also shown in SW480 cells wherein
the endogenous expression of RNF43 was very low (data not shown). To further
investigate this growth-promoting effect, COS7 cells that stably express exogcﬂeus RNF43
(COS7-RNF43) were established (Figure 25b).  The growth rate of COS7-RNF43 cells
was significantly higher than that of COS7-mock cells in culture media containing 10%
FBS (Figure 25c). ' |

(25) Growth suppression of colon cancer cells by antisense S-oligonncleotides designated
to reduce expression of RNF43 - ' -

To test whether the suppression of RNF43 expression may result in growth

retardation and/or cell death of colon cancer cells, five pairs of control and antisense
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(pcDNAS3.Imyc/His-LacZ), pcDNA3.Imyc/His-GCUD1 induced markedly
more colonies in NIH3T3 cells (Figure 14). This result was confirmed by
waksgwdadependent experiments. 5 (15) Growth suppression of gastyig03/07606

cancer cells by antisense S-oligonuéfeotides designated to reduce

expression of GCUD1 To test whether the suppression of GCUD1 may

result in cell death of gastric cancer cells, various antisense

S-oligonucleotides designed to suppress the expression of GCUD1 were
S-oiig&%lb@ﬁ&@@oﬁb@p@)&r&é@%émwhth@@@b@&i%@fﬁié@hgéqmvo
colon cangclalxgo clegtige Mﬂpéhf)tx frﬁ%f%ﬁ@m@%ﬂﬁ%ﬁi@@wf&%l@ﬂd\éﬁfmned

aib e ce s trans d with antisense S-oliggnucleot
11 coloomun B HISE- AL G B BRI O B UER et
s1gmf1§&mty%§p@a@@ﬂ wnke@tpieg{éa@mma oongAYdd tWoNRBollig¢miglaetides

resu It de imilap
(W4g;5§apt a5 Obse rvedI angﬁg%{?}%{eﬁl&% (1%?%?2%%?%%1%%&;? CuD1 .
of survavingeelistisaastacibuib BAFHSAGH A1t siepnd W&ﬁ fR&UDL,

transfe@f&i’%fﬁﬁBI@(;@ISﬁﬁ@@%ﬂgﬁﬂteﬁamﬂpﬁﬁomﬁWﬁ@t&)m@ﬁm@@d
xtracted.a uried fro S tained
growtl}& %rpsiugve%al( |guref tec%cerﬁs Fcﬁ%%r PRESENgSiRE R ine

he re inant” protein was used for
in threinindapézdtiohesPe@EMabbits. Immunoblotting with anti-GCDU1 20 sera

(26) CBHARIRIEIMIRYRSIRRNDHEROWE RN AT3HERDAS il AiCHfegyen GBEUIDAL

which was almost identical by size to that detected with anti-FLAG
ngure 17). (17) Prediction of candidate peptides derived from

GOuDdTasierpqdicnal sreerine AN S pteesed LR Osmer
doubletStandéd m&ctamm)ghxm ndiegraflieviynfeytyyaatiites inddHiensiml

selected and exam describ 40 h o
compleipeRGEn BRTE énéﬁ}‘g%?éniolsm ctldﬁlgﬁcandyg date eptél%zsﬁéleﬁgzg o
spccxfﬁ:(gm@ﬁkdﬁﬂngﬁ&ﬁcﬂ*@@@‘lﬁglﬁﬁ@ﬂﬂgﬁlﬁb@b@@ﬁ@?ﬂ@Wgﬁﬁﬁlgﬁce

Therei%?@ I'-E;l/%%?\%?f\ 7@4531?«79613%251%9@%% Eg@mw\vhs Bl Rfuattad 368 BRI heir
e a8 (LSRN ) AT SR Ao
and pdiHERIORVRLSY. SipnifioTnd rmpErsied Gle S3mTesisn Pf wm C4 cells
(FiguftR9RS. 308 ILLbRAME HEupSbsbbA O RNF43 results in growth suppression of
colon cancer cells, SNUCA4 cells were transfected with psiflIBX-RNF 16-4, _
psiF1BX-RNF1834 or mock vector. In line with the data of antisense S-oligonucleotides,
the number of viable cells transfected with psiH1BX-RNF16-4 or psiH1BX-RNF1834 was
fewer than the number of viable control cells (Figure 27B, 27C).

(27) Secretion of Flag-tagged RNF43 protein in culture media of COS7 cells with
exogenouys Flag-tagged RNF43 protein

Since a search for protein motifs with amino acid sequence of RNF43 using
Simple Modular Architecture Research Tool (SMART, http://smart.embl-heidelberg.de)
predicted a signal peptide and a ring finger domain, secretion of the RNF43 protein was
examined. Plasmid expressing Flag-tagged RNF43 (pFLAG-RNF43) or Myc-tagged
RNF43 (pcDNA3.1-Myc/His-RNF43), or mock vector was transfected into COS7 cells,
and the cells were cultured in media supplemented with 0.5 % of bovine calf serum for 48
hours . Western blot analysis with anti-Flag antibody or anti-Myc antibody detected
secreted Flag-tagged RNF43 or Myc-tagged protein in the media containing cells
transfected with pFLAG-RNF43 or pcDNA3.1-Myc/His-RNF43, respectively,.but not in
the media containing cells with mock vector (Figure 28A and 28B).

(28) Effect of cultured media of cells transfected with pFLAG-RNF43 on NIH37T3 cells
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6 VCIDSEFFL 31.006 265 6 AIMISRPAWL 59.775 67 7 KPFIFVDDV
25.18 306 7 GVCIASEFFL 59.628 264 8 IVDRDEAWYV 22.761 159 8
WRINBIRESPC 17.388 315 9 TLRDKASGV 21.672 257 9 FNFSERUIGIPRE/07006
14.682 220 10 10 KMDAEHPEL 21.6196 10 YISIdQVPRT 10.841 56 11
ALDVIVSLL 19.653 126 11 GEGEfNFSEV 10,535 216 12 YAQSQGWWT
19.639 207 12 WAAEKVTEGV 8.927 175 13 KLRSTMLEL 13.07 367 13
VLPQNRSSPC 8.446 281 14 YLIVDRDEA 11.198 157 14 AAAPpSYCFV
7. Sinze BXIgARIRS Y ORagsion P BRISFHH pamfereskeacs toryomating cifect on

NIH3 EMBl Eelefeke8 ik ﬂé&%@eﬁ@&ﬁ@l@é@%@a&&%ﬁ&ﬁeﬂt iMERGVRCI

6.026 179 17 9_18 CIDSEFFL
prolfesiigo AR R b 36505 19 ® 5 oLy b bl dinee of
mediag @EEtopEiENS muircedly srBEoReipmRsagabeeliseyr those
with p%iﬁ%-t%éﬁtt@&%(g the &p @é@@f&égsma%uﬁa%ﬁﬁ %Tﬂegmﬁg,smtbﬁ
_candigate e oid S we ur u .
PCDN%EM%E@& H\%ﬂe Uﬁllec{ﬁntﬁldelarﬁanner es%}lie%flw higher
growlMatieciadspard MethodstatRbseliing inasbhoidtor reriowidgetie metasin
condi }%@ﬁ!{%cﬁstw&‘u‘f\é@igﬁéﬁé’z@m angldsd b wensertblishesy &tk its

clones were propagated from the CTL lines described above using
grow W&W&W%ﬁ?&ﬁ&ﬁ&méﬁ“%ﬂ%% induced with GCUD1-196
(29) HiEHARV B Tk d B EiRatD Mndk-Gui eat :

(SEIQAP L}QQJ ShugddbeIg E‘ﬁﬁ@ca iﬂk‘ﬂﬂ@% @é@ﬁfgtbﬁls-tagged
targetd sed wit peptldes when compared with thos BIB%. é? r ets mto E

mﬁ%@@%l‘fﬁ*‘éﬁ?rﬁé‘ﬁﬁ f@%ﬁfﬁ&ﬁ@)ﬁctlyﬂ‘?ﬁfﬁf@g@%
coli BATEMRIIEG)EyES B &ittitiorg fiaut vhiputenbtytootic hotlvital extract

0 t oxic activity
vindfh Upidig peRle gﬂgéﬁ‘\% ﬁﬁ;%ngﬂ?e%%?e%%%‘i‘?é sty

iR AN ihdsandeiaciand BI! LTH

CTir ﬂ@@@@@ﬁo@gﬁiﬂéhﬂi’ﬁcﬂﬂiﬁd pﬁ&ﬁé@y@l@é&m@@pﬁ&mﬂs were
wor B PR e e
NOTEE m ﬁ'{g@fgzgga@:m @‘@éﬁ)}}?&?ﬂ?@% tggeous transfonnatmn of an yeast
cell with pAS2.1-RNF43 and pACT2-NOTCH2 (Figure 31B), or pAS2.1-RNF43 and
pACT2-STRIN (Figure 32B). The regjons responsible for the interaction in NOTCH2
and STRIN are indicated in Figure 31A and Figuze 32A, respectively.
(31) Prediction of HL.A-A24 binding peptides derived from RNF43

The amino acid sequence of RNF43 was scanned for peptides with a Igngth of 9 or

& :.,'.n.u -..

10 amino acids which peptides bind to HLA-A?24 using the binding prediction soft
(http://bimas.dcrt.nih.gov/cgi-bin/molbio/ken parker comboform). Table 3 shows t_he_
predicted peptides (SEQ ID NOs: 71-90) in order of high binding'affinity. Twenty
peptides in total were selected and examined as described below.
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WO 03/104275 PCT/JP03/07006 69 showed potent cytotoxic activity
against SNLT475 which expresses GCUD1 and HLA-A*0201, however it
W mt2Ehow against MKN45 which expressed GCUD1 but not PCT/JP03/07006

HLA-A*0201. (20) Specificity of the tablished CTLs 5 Cold target -
inhibition assay was also performed to confirm the specificity of
GCUDI-196 CTL Clone. SNU475 cells labeled by 51Cr were used as a hot
target, while T2 cells pulsed with GCUDI-196 were used without 51Cr

Table Jabeling as a cold target. Specific cell lysis against SNU475 cells was
significantly inhibited, when T2 pulsed with GCUD1-196 (SEQ ID NO:

Pré%@ m@@@ percen ?%eﬁggg%éé%ég lg E/h'I?fStSl’o of

20. Regarding GCUD]1-196 (S 164) GTL ¢ nemgfgmgmme the
ch acteristigs of the &’ ?ﬂi Egmﬁ) g%%%&lnaggﬂﬁA Class

aSS(MDM@@BWﬂmme@m&helrﬂEﬁﬁmo inhibit the

cyt c%&&g cyt%gxmlty ﬁfwgﬂg GameaaainstgNU475 cells was
signl |can EJL; whe nti-H @%ﬁﬁgod)ﬁ@nd anti-CD8
ant%méa%%ere use |gure 21) in catln &WTL I ne recognize
the ptld ina Hwaass an manner. (21) '
|de BtFEGonCEFYTEFLI 28315 cONiion tated 1 human colon
carfBEHs R4 iRSURRYofile¥of 11 EOBHEAN tes wte compared
witiR¥ s 3ea RAEIRERIMucotal tissFeESHh d e EBrresPonding thereto
usimythe gDNERRIHoarray2contaifiys 20 230M5H8EHes. Kccording to this
anatysis;exessmrilevelsnf a nuiNbesof FENESERE \Were frequently
elevaiing 4§ capgeiitissues gomparedrissed TsEYRHIvG NoM-cancerous
tiSSHRASANORGIRRNRLA gene Withardrhonaeaasessionynumber of
B4469 corresponding.to an EST (FLI120315), Hs 18457 in UniGene
cluster (http://www.nebi.nlm.nih.gov/UniGene/), was up-regulated in the
cancer tissues compared 25 to the corresponding non-cancerous
mucosae at a magnification range between 1.44 and 11.22 (Figure 22a).
FLJ20315 was also up-regulated in 6 out of 18 gastric cancer cases, 12
out of 20 HCC cases, 11 out of 22 lung cancer(adenocarcinoma) cases, 2
~out of 2 testicular seminomas cases and 3 out of 9 prostate cancer cases.
In the OB ARSHIR RE0E AISHRRHER o A FPEERRI A KRR AANRGHBIS
fondl colon cancer samples were 30 examined by semi-quantitative
RNF@T PCR to confirm the increase of FLT20315 expression in 15 of the 18

(32) Sumergidnied e RRe kA2 hxpredisiod padidtsucture of RNF43
CTLs against these peptides derived from RNF43 were generated according to the

method described in the “Materials and Methods”. Resulting CTLs showing detectable
cytotoxic. activi_ty were expanded, and CT1L lines were established.
The cytotoxic activities of CTL lines induced by 9 mer-peptide (SEQ ID NOs:

71-80) stimulation are shown in T: able 4.



Additional homology searches of the sequence of FL 120315 in public

databases using BLAST program in National Center for Biotechnolo
Wehd4dn . 35 (ham /iwww.ncbi. nijp.nih.gov/BLASTO identifief(EETE/07006

including XM_ 097063, BF817142 and a genomic sequence with a

GenBank Accession Number NT-010651 assigned to WO 03/104275

PCT/JP03/07006 70 chromosomal band 17pter-p13.1. As a result, an

assembled sequence of 5345 nucleotides containing an open reading

gtoshEi Nt @%d_megf(@maﬂd

BTNV ®, a _A..._- \ A RAOOT OO

Smbtamed A]ne gene w&nihblged RNF4mntg}hng§'r proteln 43). The flrst

o goxvas g5 flanked by nce Eagree Wi gils
consensu sequence orini atlo es an yan

in-frame stop codon upstream. CRHMﬁaﬁi’szﬁ oP«th@) cBNA afdXhdogemomic
ﬁ%&aﬂﬂ] 5 gene capsisteqhpt 1jexons, Northern-blot
ana?yifs using human agwt Multiple-Tissue northern-blots with a PCR
RNFy#3300t BYHNPAAYs af8ibBe faile@le defBet arf?handdata not shown).

RNEFIQvaYer rivp b K- trajpsgript wasoetegind torhe exjgressed i fetal lung
and fetal kldn?éusmg a human fetal tissue northern-blot with the same

ﬁ“pr Xf%‘obezai?gure 2% A SBhrch 16r p?o/feln motifs with the
RNIGinple Medusciughitectsine Researzh-Taaes (SMAR Tkt //smart
mbl he revealed that the predicted protein contained a Ring
?%M#%?b%@ﬁi‘ﬂﬂ% 2) (Flg‘it}r/é 2 15 )Eﬁ cellular
RN]FGGal[Z@ﬂD@WSRSIaggeIB&NF% pseteir2de invéstiga®sthe subcellular
4%%@@ n a plaggid ed{;pres%gog RYC- tagged RNF43

protein (p NAmyC/Iﬂl 43) was anS|entIy transfected into COS7
mﬂ@5w&§tmmanalyt%%smg extracts frod¥#he cells and anti-myc

3 85. gd@a ba%%orr%pongm tq)t,tge tagggj prote

e,

in

Wlth the same antlbody |nd|cated the proteln to be esen he
nucleus (Figure 24b). Similar subcellular Iocallzatlon of R 43D proteln
was observed in SW480 human colon cancer cells. (24) Effect of RNF43

CTLdineeigrsiater A SRy rAaldH XS Sa8AHS O SRER I 72 s RICHHE-639

(Lmt?ﬁﬁsgﬁgmgmnhzﬁ PR sanid m«gmm(ﬁsﬁpmmﬂ)ﬁ({mﬂfmblo 80)
S ns ted wi
sl E b ERG B R el S e b

5 thhf&mﬂ@rﬁazgﬁmqfwwa@tﬂ%%m %M@s@m%heﬁamﬁémm these
CTLE CIROETDUSORXPLAS Tt RAR 4B FasMa Ny dovii(d B OOL. NS Jv die

estabﬁshe% with RNF43-721.
The CTL line stimulated with RNF43-721 showed a potent cytetoxm activity on
“the peptlde—pulsed target without showing any significant cytotoxic activity on tar_get that
10  was not pulsed with any of the peptides (Figure 33).
The results obtained by examining the cytotoxic activity of CTL lines stimulated
with the 10 mer-peptides (SEQ ID NOs: 81-90) are shown in Table 5.
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investigate this growth-promoting effect, COST cells that stably express
exogenous RNF43 30 (COS7-RNF43) were established (Figure 25b). The
WOt Tate of COS7-RNF43 cells was significantly higher than R&8103/67006
COS7-mock cells in culture media cZJ’ntaining 10% FBS (Figure 25c). (25)
Growth suppression of colon cancer cells by antisense S-oligonucleotides
designated to reduce expression of RNF43 35 To test whether the

ievcels (N pdimetcthBohen antisense WO

& +SroffgormcientitesTomesponding to

NS 0 colon cancer cells,
posititiich shewmea higheffilegel of RINPF43 expredSion afstagjstivd examined 11

colon cancer cell lines. Amopg dhediye anpjisems S ehgassleotides,

- T%W?UDWW3 compared
BNFgb o %%ﬁ%gwmﬁeo ides 5 (RN 4@-82{1(2 hours after transfection
RNFERAnL BERP S L7 er transfection humber of surviving cells
RNFHHER STESNRREVRINZAB0AS 1 was signifffantly fewer than those
RNFarafe sl ugEVRNF48451 suggestibg: thrathers suppression of RNF43
rNEXPEEsSIONTEguDnsH growvth and/or sievivatiebransfected cells (Figure
rNE oS PreiEeinpsulis yvere@btaingg inglareepdependent experiments.
m%%(gp) GRnsistion of plasmigs expygssing RNEA3 SIRNAs and their

effect on quﬂcol A canger cells,In pammglian cells, small
Rbﬁ{%ﬁ%ri%& S RNA%comp({sed O{ZO Qr 21-met double-stranded RNA
RINGHSrEREAY W \i‘@%g&npl fnent8 nudZotid¥s and®3 termiinal
RNFsrise HRBERRme fstof thymidine Ouridine. has been recently shown
to have a gene 15 specific gene silencing effect without inducing global
changes in gene expression. Therefai@ plasaids.expressing various
RNF43-siRNAs were constructed to examine their effect on RNF43
expression. Among the various RNF43-siRNAs, psiHIBX-RNF16-4 and
siHIBX-RNF1834.sigRifi Y HB-54
cTLIgR e %E%&?S%%i?’f e ataa

(KMOREGELNGH QI Rs SO bW ol BRir AP R CERIY €2 ¥81Is were

peptidignsiesiachvithpeihitd X RiINRitod, tpsikiiBiiRNFASHH pnlswiiiteetur ofithe
.dline with the data of antisense S-oligonucleotides, the number of viable

PePUGEIs transfected with psiHIBX-RNF16-4 or psiH1BX-RNF1834 was -fewer

(33) Fistablighmaninob&r1d: GAGBES control cells (Figure 27B, 27C). (27) Secretion

of FlandrRags RN bAD prateitions whe ETh itia dECOIBA cblisaiting the

limiting dilution method. 13 CTL clones against RINF43-721 and 1 CTL clone against
RINF43-639 were established (see Table 4 supra). The cytotoxic activity of RNF43-721
CTL clones.is shown in Figure 34, Each CTL clone had a very potent cytotoxic activity

on the peptide-pulsed target without showing any cytotoxic activity on the target that was
not pulsed with any of the peptides.

(34) Cviotoxic activity against colorectal cancer cell lines endogenously expressing RNF43

as target
The CTL clones raised against predicted peptides were examined for their ability

to recognize and kill tumor cells that endogenously express RNF43. Figure35 shows the
resulis of CTL Clone 45 raised against RNF43-721.  CTL Clone 45 showed a potent
cytotoxic activity on HT29 and WiDR both expressing RNF43 and HLA-A24. On the
other hand, CTL Clone 45 did not show any cytotoxic activity on either HCT116
(expressing RNF43 but not HLA-A24) or TISI (expressing HLA-A24 but not RNF43).
Moreover, CTL Clone 45 did not show any cytotoxic activity on irrelevant peptide pulsed
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25 exogenous Flag-tagged RNF43 protein Since a search for protein
w 03 otifs with amino acid sequence of RNF43 using Simple Modular
\técture Research Tool (SMART http//smart embl- heldelberﬁcdg‘fP 03/07006
predlcted a signal peptide and a ring ?lnger domain, secretion of the
RNF43 protein was examined. Plasmid expressing Flag-tagged RNF43
(PFLAG-RNF43) or Myc-tagged 30 RNF43 (pcDNA3.1-Myc/His-RNF43),
or mock vector was transfected into S7 and the_cells.were
TIST ang b th il GrePEeis gRerR éﬁt@%‘%ﬁ%g%@'ﬁ‘i&%%“? H M for 48
(35) CihpticeriXiEstosh dalabHstitdiETWith anti-Flag antibody or anti-Myc antibody

d%e Sedas a?r%&l: wta}‘ggg% ﬁ%ﬁ&'&"(ﬁ@&ﬁﬁﬁﬁ%@@@é&f&@ﬂ@f

dia conta ining cells fected with, pFLAG RNF43§1% ¢ while TISI
RNF%amlqw@/H.Wsr@ﬁE&.\my CITeROtIRLsS thohtatagh while
cells pERBEIAIRROBISIWIT MblWECTr [ibiging Rerk sl 288 eo@3pEfect Bhien

IS pgiY re%’gﬁ%&g@?}%&%’%&% IR RFLAGHINEAD ORI §eﬁ%§1s

72 Since exogenous expression of
gamsmnﬂzw%mam@mmm@aﬂﬂg phiRitesh (RigyEerdells e Lpalids
mdmat%&ﬁﬂ;taaﬂa@gnﬁmgéﬁspmmgmmmmmembajfsamas'm protifarafive

Charac?ﬁff%e%ﬁgsonr Wi h conéit‘ll?)nlz ugngB 8&5 }gﬁ? #é? Cte%QBHa&eagQﬁgge Of

HLA-GhasidtHihaAfddusd BefdDdr @%ersimp’mggmmﬁégr ReTpApiiticle igbiRit the
cytotoRiRIIRGIGGIR eithesipiiag ml'_cﬂf&)ﬁfxiﬁﬁ@ NABE XY oidige RN AE3WIDR cell

ltured, diti h
target g’g’ﬁ%g?ﬁél &#ﬁ%&tteeég ce‘lf?‘ssorpmoc Q;':f ’::gﬁr?sli}flgc %ﬁég%ﬁ%ﬁ% -
used (Bignditihed Tradiestli gm@zggs\thmwéﬁﬂ%@%ras%a@@@%%ﬁ pla%e

peptidB\RY g)fggt@%sgrp\@jj@ﬁgmgm effect in an autocrining manner. 10 (29)
Preparatlonlof rec ant g |no gnd carboxyl-terminal RNF43 protein
E S N ok Pepll st RNF43, a plasmid expressing

Nljﬁaaﬂ@’@éd:lRNFqbﬂ@ﬁhﬂﬁ aginsb RIS IFbRw S AFrUpRIgTL Cylotoxic

activitfANFIRERRNQL h@dﬂiﬁ%fit‘ﬂﬁ@ & M&W@@)&%ﬁ@@@oug to the

production of ar omb roe the bac erlal e t W|th th
pepud@%ssev&é bom e Tmolson %v‘% |gure 8’%%851 ¢

systenf30)Tidentifidattbis gmmm; Mmamﬁgembtéﬁmf&%é%ﬁmdwmﬁfmed
using BT R8I SYRIGR).ndiR ST, &@@M%@%ﬂ@pewwﬂbﬁﬁ%ﬁ@&tcly

RNF43- mteractln protein rche using yeas two h
matchipg or highly hemg %ﬂ’rﬁntﬁ ﬁ'ﬁgg s@f?eg posﬂt’ve cll}4 Eﬂgﬁ g psted in

BLASITRiMérderacted with RNF43 by simultaneous transformatlon of an yeast
1cell with pAS2.1-RNF43 and pACT2- NOTCH2 (F|gure 31B), or

‘ (BLAST http/fwww.ncbinim nib. govlblastfblast egi}

Identification(9/9)
: Identiﬁcatioﬁ(S/Q)
' Tdentification(7/9)
Identification(6/9)

e O O O

These results indicate that the sequence of RNF43-721 is unique and there is liftle
possibility for the CTL clones established with RNF43-721 to raise immunologic response
to other molecules.

S



and STRIN are indicated in Figure 31A and Figure 32A, respectively. (31)
Predlctlon of HLA-A24 binding peptides derived from RNF43 The amino
OHdYeGuence of RNF43 was scanned for peptides with a lengt® 61 GRYS/07006
10 amino acids which peptides bind fo HLA-A24 using the binding
prediction soft 25 (http//bimas dcrt nih gov/cgi-bin/molbio/ken parker
comboform). Table 3 shows the predicted peptides (SEQ ID NOs: 71-90)
in order of h|h brndln aff|n|ty Twenty eptrdes |n total Were selected

Tqblﬁrﬁ)ﬁmm@ﬁﬁb@w@uﬂemmmm I\Rm’mtpeﬁnm
modlfle tgow%gacbcp a[?eb Yt ng gnli e J%Bgf%ﬂp Stayd éém%g%ected to

sequenm position mera m an'laityl posrtron (10mera| Binding

1mprovafﬂm®dnﬂmg4§135‘1 seeptkR o3 BM%&% perdEE S00
5 demon$thifedd- %%RXH&%&E&&QW&%%BM&&EWMRMEAS -639

lterna R PR SN S BT RV 56 TR 247 2R4YQASC RQA

15 RNF43-313 VFNPTE GDSF 15 RNF43 397 RAPGEQQRL 14
Ta@f’é@ 496 T7!CSSLSSDF 12 RNF43-114 RAPRPCLSL 12 RNP43-81
QSHPLYL 12 RNF43-368 RPPRPGPFL 12 RNF43-54
KMDPTGKINL '9 - RNF43-45 KAVJRVIPL 12 RNF4 HYTPSVAYPW
Pgediqteh b} wRiEes of I#%l ; ‘i%g L 4 In the table,
start poditmibaR: Eﬁ@'lgga{'éﬁ‘af’ﬁrﬁf%t&é?ds from the N-terminus of
RNF43. 5 (32) Stimulation of T cells using the predicted peptides CTLs
against these peptides derived from RNF43 were generated according to
the metiSwydesaribed in the "MatdPietsand MetRedst*Resulting CTLS

showi %%9 totoxic activi e expan ?d and CTL lines were
establi @tﬁ é;&?t/)xrc activitie i)(]f\qégL lines ﬁ ced by 9 mer-peptide
(SEQ ININYBVWI/C80) strmulatlo@()amshown in Bable 4. WO
03/104275 PCTIJP03/07006 74

NYQPVWLCL 504.00 1

* In HLA-A24 restricted 9mer peptides

(38) Prediction of candidate peptides derived from RINF43
" Table 8 shows candidate peptides (SEQ ID NOs: 87, and 93-111) in order of high

10 binding affinity.




Table 4 Cytotoxicity of CTL lines (9mer) start AA Binding Cytotoxicity

ition. sequences affinity x20 X2 Established Pep(+) Pep(-) P é:t ,

WOE%?E?%%L clones RNF43-331 SYQEPGRRL 360.0 2% 1% O%gc% 0/ FO3/07006
RNF43-350 HYHLPAAYL 200.0 26% 17% 5% 4% RNF43-639
LFNLQKSSL 30.0 42% 33% 7% 5% 1 RNF43-24 GFGRTGLVL 20.0 8%
9% 1% 2% RNF43-247 RYQASCRQA 15.0 71% 82% 28% 16%
RNF43-397 RAPGEQQRL 14.4 41% 32% 15% 15% RNF43-114

Table SRAPRPCLSL 12.0 23% 26% 6% 99t RNF43-368 RPPRPGPFL 12.0 1%

0% 0% 0% RNF43-45 KAVIRVIPL 12.0 NE RNF43-721 NSQPVWLCL
96,09 % W ESHOTIEs (PIEA- e ToL)ines
Rﬁﬁﬁ?féﬁﬁm@@ﬁ YEL?%A@L) (SEQ ID NO: 72), RNF43-639
(LFNLQKSSL) (SEQ ID NO: 73), and RNF43516?I}%§§SQPVWLCL) (SEQ
ID NO: Showed higher cytotoxic activities on the target that were

ulsed with peptides cgmpared 5 with thase ondarggithat wasdot pulsed
No %ﬁg&?@y of l#%e(a‘ﬁ)f)!"egjptides. Starting %’m%@mgocﬁs, oﬁle CTL clone was
stablished with RNF43-639 and 13 CJIl clo BpEgiablishes with
1 pNF43-PRTRESTL Ilgﬁ‘ggstimulaire'id v%?t_h RNF43-721 sh W(igsg potent
2 cytotoxicQAekARNGTV Ehé%éptide-p&%easf’arge?%ﬁgw wing any
5 significanhgyeiesigBctivitg on targe tAa2 10 WSV BUEed #t1f any of
the peptides (Fi lgs% 3311T£1e resulig okdainedCDyYEXERNANG thRSaytotoxic
4 JeBvity oFEFTSRNEY stimulated witthe,30 meyReRtisias (SEQUR NOs:
5 81-90) arsIsMBWRIMPabdS. WO 031104275 PCT/ é) 7001 0%5 Table
. yio
7
8
9

51§2ytoto>giﬁj[mqsﬁg,iinea_(;10mer}%tﬁrt AA B ing OXiCl é/ osition

sequences affini 0 X2 Establisked 1Pep(+4PEBILPMNE) B,
éfgawes RW%&YC

HYHLPAAYMEFYY BN E34.5
62 NLTLEGVFA 273

10 136 GLTWPVVLI 239

(-) CTL
SGY131£06.0 1%T05.0%. S¥ANAIZB50
19 726 WLCLTPRQPL 93.2

20 302 WLHQHRTICPL 932

Twenty peptides in total were selected and examined as described below.
(39) Stimulation of T cells using candidate peptides .

Lymphoid cells were cultured using the candidate peptides derived from RNF43
according to the method described in the “Materials and Methods”. Resulting lymphoid
cells showing detectable cytotoxic activity were expanded, and Ci’L lines were established.

The cytotoxic activities of CTLlines induced by the stimulation using 9 mer-peptides
(SEQ ID NOs: 93-102) are shown in Table 9.



RNF43-718 CYSNSQPV WL 200.0 NE RNF43-209 WVLTLASVL 36.0
Not synthesis RNF43-313 VFNLTEGDSF 15.0 Not synthesis RNF43.496
€155SDF 12.0 8% 9% 0% 0%, RNF43-81 RLMQSHPLYL PSHITBdH7006

5% 2% -3% RNF43-54 KMDPTGBI NL 9.6 5% 2% 0% -1% RNF43-683

HYTPSVAYPW 8.4 0% 0% 0% -1% RNF43-282 GQELRVISCL 8.4 NE

NE:No elablabmeot of CTL floes CTL lines stimulated with RNF43-81

(KLMQSHPLYL) (SEQ ID NO: 87) or RNF43-54 (KMDPTGKLNL) (SEQ
Table 91D NO: 88) showed modest cytotoxic activity on the 5 peptide-pulsed

target compared Wlth that on m et that was.n éseg?mth y of the

GJYMESXBG). L&‘IA:%}% agated -
fromrft ST Using the liniting dilution method 13
CTit#fones*dyainst RNENS.721 and_.’l..cguoneﬁgi%(—io RNF43-639

wepesepipliighedeseafalsie 4 supra). Thékytotoxic Activity of RNF43-721

CTL cIones is shown in Flgure 34 EQRQ Gl plpq@hadpa)very potent
SWieta 2 \ ey THSER gt Wit o n )

Wﬂ?%f@ acl “bulséd with any of the
peyItices. (3@1@;@\7&%@1&1@&/@ aga@rét coldtectaPdancédricell lines

eRGRSaRoUSHANRIPESINI BNF43 13 as target ThioCTLodones raised
&%&Fmt redlctedéJ%ldes&x\ﬁe{e examned fc)r thew@bllltysto recognize
(IR e

genously express RNF43 Figure35 shows
¢ i M4 48%:3 ~&TL Clone 45
sﬁqmqg pommmc gggwty ol IthZQ)and WIDR bath expressing
RNF43 and HL 4V tQﬁ go other h g‘{h@one 45 did not.show
M@f&%xm activity on either HCTlW6q% ress RNF43 but not
HRVE4324) or KISIEEXFRENSIAG-HLA-ARE but" ot RNF43) %Moreover, CTL

Glengxdd did gmgﬁgwla{\y gytotoxic activitgtdyirhesdvant peptide pulsed
WO %%/ 6427 ( _l /%Q)OG 76 ‘HSI adtp SNldsc4 tlaagt express

the specificity of

CTL lines induced with RNF43-11-9 (ALWPWLLMA) (SEQ ID NO: 97) showed higher
cytotoxic activities on the target pulsed with peptides compared with those on the target
that was not pulsed with any of the peptides. Starting from these CTLs, four CTL clone
were established with RNF43-11-9. The CTLline stimulated with RNF43-11-9 showed a
potent cytotoxic activity on the peptide-pulsed target without showing any significant
cytotoxic activity on the target that was not pulsed with any of the peptides (Figure 38A).

The results of examination on the cytotoxic activity of CTL lines induced with the
10 mer-peptides (SEQ ID NOs: 87, and 103-111) are shown in Table 10.



10

15

RNF43-721 CTL Clone. HT29 cells labeled by 51Cr were used as a hot
et. while TISI 5 cells pulsed with RNF43-721 without 51Cr labelin
W(é\%egéoﬁzs%d as a cold target. When Tlggl pulsed with RNF43-721 vt’és”a{g%&m%

in the assay at various ratios, specific cell lysis against the HT29 cell
target was significantly inhibited, (Figure 36). This result is indicated as a
percentage of specific lysis at the E/T ratio of 20. To examine the

Tabl cmracterlstlcs of the CTL clone raised against RNF43 peptide, antibodies
agalnst 10 HLA-Class I, HLA-Class Il, CD3, CD4 and CD8 were tested for

helrablllty Lo nhibit the toxic a t|V|t of the CTL clone The
@f Qgﬁa ilﬁ atg&iﬁhamy)

Stigtire 3?§AThe resul@lﬂrﬂjrtmtes that mﬁMEEé&iQMe RNF43
gggmg,pl peptidesa Higfufedass |, CD3 ansk gP8. 15 (36;);1;10mo|ogy
anaIyS|s of RNF43 721 peptlde The alnst

.v._u

RS A QEETENTe ASHNFA3180] s h’bﬁnomgaus 6.3ho poplides

gerivgcirorotitarsReleeuleg gihich argxnowsdo sengitizelpuman

' i is possibili mglogy analysis of
AN T G R g BLASH SRS
Wﬁ%@kﬁﬁﬁﬁ%ﬁﬁovﬂ?@bt/blaﬁ.@gl). Rid seqlréncedcompletely
MHMiBgﬂosn@M‘thlogm to RNF43-721 wwas found among the
uées I@ LIRBWAST (Jable 6). Eqble %Iﬂomoiqu apglysis of

RNF43 721°(BLAST http: //WWW anI nlrg i .ov/blstftilast egi)

L -.%.;..a Ak nt...'- LA
mmﬂatloanMrewts |nd|cate that thHEsequence of
&Nﬁ&]@l\ﬁ@lﬂﬁ@ﬁﬂ the§g s Ittle 25 pos&bpl;ll:y for the CTL clones

m}g&sfja Wit RN ] : ztoother
_Rotecites, Wht ill‘ 5 .PC 'nl'l 0700677 Nodifics on.o

RNF43-721 to improve he efficacy of epitope presentatlon To |mprove B
the efficacy of peptide presentation, RNF43-721.peRtide warg smodified at
amino acid alternations on the anchor site. The modification was expected
to

CTL lines induced with RNF43-11-10 (ALWPWLLMAT) (SEQ ID NO: 108} showed a

higher cytotoxic activity on the peptide-pulsed target compared with that on the target that

was not pulsed with any of the peptides (Figure 38B).
(40) Establishment of CTL clones ‘

CTL clones were propagated from the CTL lmes descnbed above using the _
limiting. dlIutlon method. Four CTL clones against RNF43-11-9 were established (see |

Table 9 supra) The cytotoxic activity of RNF43 peptides-derived CTL clones is shown
in Figure 39A and 39B. Each CTL clone had a very potent cytotoxic activity on the
peptide-pulsed target without showing any cytotoxic activity on the target that was not
pulsed with any of the peptides. |

(41) Cytotoxic activity against colorectal cancer cell lines endogenously expressing RNF43

as targets
The CTL clones raised against the predicted peptides were examined for their

ability to recognize and kill tumor cells that endogenously express RNF43.  Figure 40A
and 40B show the results obtained for the CTL clones raised against RNF43 derived
peptides. The CTL Clones showed a potent cytotoxic activity on DI1.D-1 which expresses
RINF43 and HLA-A*0201, but none on HT29 which expresses RNF43 but not
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improve the binding affinity of the peptide to the HLA Class | molecule.
Table 7 5 demonstrates a better binding affinity to HLA-A24 molecule of
WRNALR 21 with alternations of amino acids at position 2 (SEQ MO ™M®a3/07606

91 and 92). Table 7 Predicted bindirfd capacities of the peptides modified

from the RNF43-721 native peptide Sequence Score Rank*

NSQPVWLCL 10.08 10 NFQPVWLCL 50.40 3 NYQPVWLCL 504.001 *

In IILA-A24 restricted 9mer peptides (38) Prediction of candidate eptides
HLA-2ad from RNF43 Table 8 shows candidate peptides (SEQ ID NOs: 87,

42) S 93-111)4 Q Jsof high 10 binding affinity. WO 03/104275
' 06 /8 Table 8 RNF43:Prediction of epitope peptid
(H A DB OIEIOTOHRRY e SEAFRTEES D RPEER BEARENACE:Ping
RNF4§sﬁAqegléﬁ@g 8Ty eRasitioHusitHoellk Gk Fh Y wF419aias a hot target,
. LYL. . \/
while L g% Bl U RNR P i G e b s el e Pt
SpecificaeibyRsfhe FCT14 6 gelidpraetpiar Rignisasly %HI%QWWITL%APRB‘:&

with RO&8315 000, §led IR RNy 242 6ud DaWidk [(MAFL@1.84.5 16 8
QLAAIWPWLL 160.2 17 11 ALWPWLLMAT 142.2 7 200 WILMTVVGT
40.1 18 7 LQLAALWPWL 127.3 8 171 KLMEFVYKN 34.5 19 726

Industiiul ApmiRadRY 98.2 9 62 NLTLEGVFA 27.3 20 302 WLIIQIIRTCPL 98.2

10726 £p4EMR ¥ hb el Auhiywaniynee pHOESI Toled eI B¢ lisctediadty
e]evatgci( %@Qs?&%%fc%?%@%%%%'ggv to non-cancerous stomach tissues.  On the other
hand, the expression of novel human gene RNF43 is-markedly elevated in colorectal
cancers as compared to non-cancerous mucosal tissues. Accordingly, these genes may
serve as a diagnostic marker of cancer and the proteins encoded thereby may be used in
diagnostic assays of cancer. '

The present inventors have also shown that the expression of novel protein
CXADRLI, GCUD1, or RNF43 promotes cell growth whereas cell growth is suppressed
by antisense oligonucleotides or small interfering RNAs corresponding to the CXADRLI,
GCUDI1, or RNF43 gene. These findings suggest that each of CXADRL1, GCUD], and
RNF43 proteins stimulate oncogenic activity. Thus, each of these novel oncoproteins is
useful targéts for the development of anti-cancer pharmaceuticals. For example, agents
that block the expression of CXADRL1, GCUDI1, or RNF43, or prevent its activity may
find therapeutic utility as anti-cancer agents, particularly anti-cancer agents for the
treatment of pastric and colorectal cancers. Examples of such agents include antisense
oligonucleotides, small interfering RNAs, and antibodies that recognize CXADRLI,
GCUD1, or RNF43,

Furthermore, the present inventors have shown that CXADRLI interacts with
AIPL. It is expected that the cell proliferating activity of CXADRL1 is regulated by ifs
binding to AIP1. Thus, agents that inhibit the activity of the formation of a complex
composed of CXADRLI and AIP1 may also find utility in the treatment and prevention of
cancer, specifically colorectal, lung, gastric, and liver cancers. Alternatively, the present
inventors have shown that RNF43 interacts with NOTCH2 or STRIN. It is expected that
the cell proliferating activity of RNF43 is regulated by its binding to NOTCH2 or STRIN.
Thus, agents that inhibit the activity of the formation of a complex composed of RNF43
and NOTCH?2 or STRIN may also find utility in the treatment and prevention of cancer,

specifically colorectal, lung, gastric, and liver cancers.



(39) Stimulation of T cells using candidate peptides 5 Lymphoid cells were
cultured using the candidate peptides derived from RNF43 according to
Wih&iHed{od described in the "Materials and Methods". Resulting BFR#HRA&07006
cells showing detectable cytotoxic acfi%vity were expanded, and CTLlines
were established. The cytotoxic activities of CTL lines induced by the
stimulation using 9 mer-peptides (SEQ ID_NOs: 93-102) are shown in
Table 9. WO 03/104275 PCT/JP03/07006, 79, Table 9 C tIotoxicit of CTL
Q¥ il tReARS DO R RE B TS b RS R aRTRdR Specili
embogineenaesaifjhityiX 26 ap paeepip-dRerkillcldp thy Replyt RN FAB-@xnges and
KLNLTLEGVY 274 2 - :
modifgl oy e s e L o Ao e
InvenfipEPSRSAV 118.2 -OA -0.7 0.0 -0.8 RNF43-11 ALWPWLLMA 94.8 90.2
1.545.4 1.3 RNF43-15 WLLMATLQA 84.5-0.2 0.0 -0.4 '0.9 RNF43-200
WILMTVVGT 40.1 Not Synthesis RNF43-171 KLMEFVYKN 34.5 2.6 0.0
1.1 -0.5 RNF43-62 NLTLEGVFA 27.3 Not Synthesis RNF43-156
GLTWPVVLI 23.9 -0.4 0.7 -0.5 -0.3 NUN, establishment of CTL lines CTL
lines induced with RNF43-11-9 (ALWPWLLMA) (SEQ ID NO: 97) showed
higher cytotoxic activities on the target pulsed with peptides compared
with those on the target 5 that was not pulsed with any of the peptides.
Starting from these CTLs, four CTL clone were established with
RNF43-11-9. The CTL line stimulated with RNF43-11-9 showed a potent
cytotoxic activity on the peptide-pulsed target without showing any
significant cytotoxic activity on the target that was not palsed with any of
the peptides (Figure 38A). The results of examination on the cytotoxic
activity of CTL lines induced with the 10 10 mer-peptides (SEQ ID NOs:
87, and 103-111) are shown in Table 10. WO 03/104275 PCT/JP03/07006



Table 10 Cytotoxicity of CTL lines (HLA-A*0201 10mer) Start AA Binding
Cytotoxicity(%) position sequences affinity X 20 X2 Pep(+) Pep(-) Peg(+)

Pep(-) RNF43-81 KLMQSHPLYL 158%.5 18.0 27.6 6.3 8.3 RNF43-357
YLLGPSRSAV 1183.7 18.2 15.4 3.7 3.0 RNF43-202 LMTVVGTIFV 469.6

Not Synthesis RNF43-290 CLHEFHRNCYV 285.1 9.6 9.7 2.7 3.7

RNF43-500 SLSSDFDPLV 264.2 NE RNF43-8 QLAAIWPWLL 160.2 6.7

9.01.1 -13 RNF43-11 ALWPWLLMAT 142.291.527.140.54.3

RNF43-7 LQLAALWPWL 1273 NELRNEA3-726 WLCLTPRQPL 98.2 NE
RNF43-302 WLHQHRTCPL 98.2 7.4 6.1 1.5 2.2 NE:No establishment of

CTL li.. CTL lines induced with RNF43-11-10 (ALWPWLLMAT) (SEQ ID

NO: 108) showed a higher cytotoxic activity on the peptide-pulsed target

. conymaaBdnadtfethat RN thegdrgetib abl prvelsntlepnsed wyithapyl aidhede

peptides (Figure 38B). (40) Establishment of CTL clones CTL clones were
prapagaieddiom the @ Ecilines deserifetEabiveN(singwherdimitingedietioand of
method. Four CTL clones against RNF43-11-9 were established (see

Tabie Sradipra¥rEne o RbMcthetivitjeofilRNE4Gepeptill SEQdIVACTI as the target
clones is shown 10 in Figure 39A and 39B. Each CTL clone had a very
péegHERytotoxic activity on the peptide-pulsed target without showing any
cytotoxic activity on the target that was not pulsed with any of the

peptides. (41) Cytotoxic activity against colorectal cancer cell lines

endogenously expressing RNF43 as targets 15 The CTL clones raised

- adHing: YHED restbeddiprepirgaasing s deesi caterriaid asthodsosusipinedhe steps
and kill tumor cells that endogenously express RNF43. Figure 40A and

468 show the results obtained for the CTL clones raised against RNF43

derived peptides. The CTL Clones showed a potent cytotoxic activity on

DD - FeiERE I SRS AR Sh A Hie o 9pa0ding 1BReBinprod sequence of

e RS el el TS 30215 FGTIP03/07006



81 HLA-A*0201. (42) Specificity of CTL clones A cold target inhibition
assay was performed to confirm the specificity of RNF43-5-11(9mer) CTL
Clone. HCT116 cells labeled with 518% were used as a hot target, 5 while
T2 cells pulsed with RNF43-5 without 51Cr labeling were used as a cold
target. Specific cell lysis of the HCT-116 cell target was significantly
(binfsibitag ahvtevatce plikeerniith RNFARGWas deldedc the assay at
Thyaféenss rtesPiguierdd indnstysisial ApplicabilitydOol heyexrressiomahod

Se}&Qélghgﬁrg%rggﬁg%&%é{%%ﬁ{_1 and GCUD1 is markedly elevated in

gastric_cancer as compared to non-cancerous stomach tissues. On the
(@) ofsrotigibe m%%&ﬁfﬁggi%tb? HOvE WSW@&?@WQJ@ P arkedly
{b)eléatatackirhecplorgcialnGaneestihs pompaie ddpaen @@ IousMmcosal
(o) USRUREn A BRUIBENNA NERGOENES JRYinSRRG AR AIRAIRRRHCMAKREN. of SEQ I
cancer and the proteins encoded thereby may be used in 15 diagnostic
a %yg of cancer. The present inventors have also shown that the
A pxihaksionrofniny &rproteimo CR AD Ried i@ CUD st dr R INE4 Sajtk oreibtescoaiprising the
ste@f@Wth whereas cell growth is suppressed by antisense oligonucleotides
@2 snga[{lhilntﬂgeri%%%Nn%s“%g{%es onditnf?eto]thtegl ADRLI, GCUD1,or
RREAS gene. Si' esafin ings sﬁgégeé‘ﬂ at each of CXADREY, “(S‘&ftﬁ‘ﬂi‘f,oﬁnd
(120 raVPadife v sisgmiiknerone sgsmriaatast SR dksPof these novel
(2)yoRgRYPieis tBatusaliditaroatsJdenthe: devglepranisel aImixeanser which one or more

pharmaceuticals ¥ gen at hlock xpressionof ... .
e e kg N
Ui S SRR e P RS S HERA YA AL RAE KT saaines iSRG TP NO: 6; and
(3)itrearhenpiofogastrdedntcolgnectaticrnberbyiridamnplaseofsinghnagentisions to a

inclide antisense canliganraiRetides smallintederng RNAS Atk te
antlgodles that rg:%?%% f CXADRLI, GCUD1, or RNF43. Furthermore,

the” PREGEAT IS &rtore Al LHE R HA SRR SRRYBRE (Rt ATBIR 1t is
expéteth thatddecrinsrolfEratiNg Hetiity of CXADRLI is regulated by its

(b)biadRgdo N Bindihuspgestaat inbipitiheactivibuef theformation.ed a
comglex 30 com%o§(ﬂ=d QJ ADRLI ?ndAtIPN may also find utility in the

(o), seleciig a compotmd that binds to The polypeplide. .
tréatment ancP_Breven}tlon of cancer, §% cifically colorectal, lung, gastric,

A pffafvel caseEs IR R ahseptageptoipRidims have shdrh giaprising

theRINFsAT: interacts with NOTCH2 or STRIN. It is expected that the cell
Proliferating syl RNGAS isdeoplated RY [ Binding 4o NQIGH2Q

(a)STRIN. 1Enus ageﬁetsothgtlilﬁhibilt the acti\%ﬁ%{ é&%%”%fn%&%ﬁ%%&%@éﬁg ex

cSHipBYaE Qiihsniegieotide sequence of SEQ ID NO: 5; and

(b) selecting a compound that reduces the expression level of one or more polynucleotides
consisting of the nucleotide sequence of SEQ ID NO: 5 in comparison with the expression level
detected in the absence of the test compound.

A method of screening for a compound for treating a colorectal cancer, said method comprising the

steps oft

(a) contacting a test compound with a polypeptide selected from the group consisting of:

(1} a pelypeptide consisting of the amino acid sequence of SEQ ID NO: 6;

(2} a polypeptide that consists of the amino acid sequence of SEQ ID NO: 6 in which one or more
amino acids are substituted, deleted, inserted, and/or added and that has a cell-proliferating

activity equivalent to a protein consisting of the amino acid sequence of SEQ ID NO: 6; and



35 and NOTCH2 or STRIN may also find utility in the treatment and

prevention of cancer, specifically colorectal, lung, gastric, and liver

cancers. WO 03/104275 PCT/JP03/@8006 82 While the invention-has

been described in detail and with reference to specific embodiments

thereof, it will be apparent to one skilled in the art that various changes
(3)andofpelifidationsichby beshadelthede thavittoutide pading fngentthendipisits to a

aﬁg@zm&gﬁé*esngavgg%@ﬂ&&@&ﬁﬂ\é&&ﬁ%ﬁ@@m@ K5 BNAn the
%]a nst th eot#d encodln theq\?[\))ol peptide consisting of the

g 4t seqﬁéﬁcé)m B ENSYE R é‘ﬁﬁﬁé’@éﬁ%’é‘%ﬁ%ﬂ’?&‘%\ﬂ’%a.d
sm%ﬂh‘#rﬂ@rf@rmgl Ry risetheSHGEIBotEe Gequence of SEQ ID NO: 112 as

(b)th@efa’!g@g HRCEHIERGA A &@Mt{pmmﬁiymmgﬁ@@mpmream
(©) sef:c%nt%aa co';?;rgéug OmLP”%E‘%t & 5P OPI%&% %et g%@e expression

leve e gerie enco the amino acic sequence D NO: 6ina
bibRbYIeRH darhpre B %@&rﬂbﬁe &R swlifsnermaasiy i "éfé%ﬁéih‘[hﬁ the
expression devektecagionedtal cancer. 3. The method of claim 2, wherein

m@&gﬁéﬁégmgw S SIRISEIRd Y A PREAT NG ME 099“@&%@%5?9,%%%{

group consisting of: (a) detecting the mRNA encoding the amino acid
CO’%H%% % §F&ED 1D NO: 6, (b) detecting the protein consisting of the
(a)armnpcivig sphuspodeck BEC RN Q¢ Greanddaidetecting the biological

(I)a%t%wwa@ &fr%tl@m %@H&Qm@%&ﬁ@s@cﬁ'ﬂéﬂ@e@ﬁ@lﬁ?ﬁé‘%%Of SEQ ID
ning for a, om ound or treﬁ?agjcolore t;al

(2) & oype%‘mén thc0d31si gﬁéﬁz 5 fﬁ%agt 6?3?%5) %l?‘l?a Qég hich one or more
cdﬁiﬁp@umdwm aubsijipedtitcsdlootstfomdite gidndprodnkisiing ohiofddieal activity
pQWeﬂHﬁa@ﬁﬁﬁiﬁaﬁhmgoa&&k;ﬁﬁamﬂaa@ﬁi%%@ﬂ@m@fcﬁgﬂg@w@ 6; (2) a

tide .that ¢ sts of. the amino aci uence
cPORERLIEaLsansiss oL be iAot sedence ol SERID AN
a@&@&%ﬁ-ﬁfw%@eﬂf Wromtelstidg Seriy dotieaBRIR B jsheteim the
candyptipdiohthe biplindcaciciseqtienam ohSkRy HQuNRled, 1aBg(Spébtide consisting

pQ}y@lgggggo%gpgggepye%m%@@tlge that hybridizes under stringent

onditions to
with NOTCH2 or STRIN in the existence of a test compound;

(b) detecting the binding between the polypeptide and NOTCH2 or STRIN; and

(c) selecting the test compound that inhibits the binding between the polypeptide and NOTCH?2

or STRIN.

A method of screening for a compound for treating colorectal cancer, said method comprising

the steps of:

a) contacting a candidate compound with a cell into which a vector comprising the
transcriptional regulatory region of a marker gene and a reporter gene that is expressed
under the control of the transcriptional regulatory region has been introduced, wherein the
marker gene consists of the nucleotide sequence of SEQ ID:NO 5,

b) measuring the activity of said reporter gene; and

c) selecting a compound that reduces the expre.ssion level of said reporter gene as compared
to a control.

A composition for treating colorectal cancer, said composition comprising a pharmaceutically

effective amount of small interfering RNA



10.

polynucleotide consisting of the nucleotide sequence of SEQ ID NO: 5,
wherein the polypeptide has a cell-proliferating activity equivalent to a
polypeptide consisting of the amino &@éid sequence of SEQ ID NO: 6; (b)
detecting the binding activity between the polypeptide and the test
compound; and (c) selecting a compound that binds to the polypeptide. 5.
A method of screening for a compound for treating colorectal cancer, said

method comprising .the steps of: (a) contacting a candidate compound
R T e BTt e A BT R BYHRG Acid sequence

a ceﬁ

n i uence of SEQ ID.NO: 5; and (b) selecting a compound that .
R TS o et 61 BHE 5 MoRehb R RILEA R ASgpat carier
he nucleptide sequen SEQ ID.NO:; 5.in.co rison with the .
té@(%ﬁé%%%lé%%ﬁe%%%ﬁ} i%a{%ela als%rrllégf:)ef e esfxcbsn%%lﬂwa.eg?}ﬂe sequence of
i ompaund for treating a colorectal cancer, said

%%[2?% %%ﬁg%%g%@psg l1}:el(ﬁi§§'a'contacting a test compound with a
polypeptide selected from the group consisting of: (I) a polypeptide

consisting of the amino acid sequence of SEQ ID NO: 6; (2) a polypeptide
that spagisisREANe BINRAACH SeQUanca of R, MRy 6 JIWIIE 9B& OF vreor;
more amino acids are substituted, deletedl,ninserljtéi()%,wa&r%T ogr‘%aail(lj%ell'cda i?%fynude(mde
dhaddiag 95&'@8&9&@1@&@@%@’&?&%8 %&Q%R%Q}E'” consisting of

s

the amino acid sequence of SEQ ID : 6; and 85 (3) a polypeptide

@ncodegdwrnelydsieatidedhakhybridizes uedrn=tingentoengitioRs to

a polynucleotide consisting of the nucleotide sequence of SEQ ID NO' 5,

WwhereinstepaaivieaptideoRas:a celiphfesating REMICHUIBIEILING: 6 in which
polypeptide consisting of the amino acid sequence of SEQ ID NO: 6; (b)

detectiing hencelt-pialiferatiay activitysahiag pelyneptide-etatenday aldkd and that
(c) selecting a compound that suppresses the cell-proliferating activity of

the pabypeptideinlforapagisonwitidob st psaliferading aativityodstaeiethino acid
in the absence of the test compound. 7. A method of screening for a
compaeeuetfee e &ty [ del psoliferative disease, said method comprising

the steps of: (a) contacting a polypeptide selected from the group

consisting of: (1) a polypeptide consisting of the amino acid sequence of

SEQ ID NO: 6; (2) a polypeptide that consists of the amino acid sequence

of SEQ ID NO: 6 in which one or more amino acids are substituted,

deleted, inserted, and/or added and that has a biological activity



1l

12.

13.

equivalent to a protein consisting of the amino acid sequence of SEQ ID

NO: 6; (3) a polypeptide encoded by a polynucleotide that hybridizes

under stringent conditions to a polyficleotide consisting of the nucleotide

sequence of SEQ ID NO: 5, wherein the polypeptide has a biological

cell-proliferating activity equivalent to a polypeptide consisting of the
(3)amippeidisearence of SERIRNQIE: With NOTEH2 alaaTRINItREnditions to a

existence of a test compound; (b) detecting the binding between the '

pORIBEHER Sh NS 2 oS TEINE g eéﬂggré%uﬁfgg%?&téa Sbhpduitlerein the

thatlipbiits the Diatipg iebveendhapelypeptideangoNprhidd 200iBdRdNhe amino

8.aCA dw;@ethé%deogfs&%seﬂn f_oér a compound for treating colorectal cancer,

said method comprising the steps of: a) contacting a candidate

comnpeunchwittica ctil phtonatrictical veotesitomfinisingitihecdransariptional

: ion: rker.gene and.a reporter gene that is expressed

B F e A L R e
(@)intredl e dahersimihts ahhekerigenedonsiste of (HEUXEGt@e sequence

(b)Ofa%g]gmlzPﬁhQiét Qlﬁ:ﬁ@%ﬁﬁ@gﬁh&%ﬂy%%ﬁ%?gfr%rltﬁrl\g?:r@ina@féc@ one or more

selecting a compound that reduces the expression level of said reporter
g g Setniprarestitsted il Bsatebmidbuiatefornd duihes cstectal

CaRget:aaid LAMPOSitinRIcamNTisingiRphasmacautical Hegtiva.amosniE) 1p
of s .g!l interfering RNA 86 against a polynucleotide encoding a
p6\1§3 ptide that consists of the amino acid sequence of SEQ ID NO: 6 as

(c) ahra mgiyq)ttt@radéenfid aﬂdd @QITWUEE&J%M@%M s[ﬁalﬁgigﬁ cWMARI&INto a
the sense strand of sai all interfering RNA i leotide sequence
o O RN T R AT SR SR e
polyinpigiedtitie ersiral iftetiegingi RN Ajagainst & polynuolsbtidesisheoding

a mlye%%ﬂg%é&'s%ﬁqt%g Jra g@lgrw gonsisting of: (1) a polypeptide
consisting of the amino acid sequence of SEQ ID NO: 6; (2) a polypeptide

thiar Sorisiargiohelarmbaoraeidsebrrarresi BOSEQIBHRO c@druhichcane
U'SQBM%(ngEBm @Q&%@'@oﬁ%@%@d@&@@ﬂ?g@{i nserted, QBQ{W u@ggﬁéje @?&)ding

that has a cell-proliferating activity equivalent to a protein consisting o
thepb @Rt acid sequence of SEQ ID NO: 6; and 87 (3) a polypeptide
(a)eRGRUgd Y cpRlWIYglentidartial Rybkidizes LndarSiiNgens conditians 4R reof:

(b)aa polypeptide that consists of the amino acid sequence of SEQ 1D NO: 6 in which one or more
amino acids are substituted, deleted , inserted, and/or added and that has a cell-proliferating
activity equivalent to a protein consisting of the amino acid sequence of SEQ ID NO: 6, or
fragment thereof;

(c) apolypeptide encoded by a polynucieotide that hybridizes under stringent conditions to a
polynucleotide consisting of the nucleotide sequence of SEQ ID NO: 5, wherein the
polypeptide has a cell-proliferating activity equivalent to a polvpeptide consisting
of the amino acid sequence of SEQ ID NO: 6, or fragment thereof

for the preparation of a pharmaceutical composition for treating or preventing colorectal cancer.

The use of claim 12, wherein the polypeptide is selected from the group of polypeptides
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polynucleotide consisting of the nucleotide sequence of SEQ ID NO: 5,
wherein the polypeptide has a cell-proliferating activity equivalent to a
polypeptide consisting of the amino &gid sequence of SEQ ID NO: 6 for
the preparation of a pharmaceutical composition for treating colorectal
cancer. 11. Use of an antibody against a polypeptide selected from the

cofliQHR: 9%@%@1@\9@%&&%@@9&@9@@@@%@@9@6}%}%@ g amino acid
sequence of SEQ ID NO: 6; (b) a polypeptide that consists of the amino

. uSasf%swgnﬁ% O 4R 260, Which RELTLMAS 1AIACACHHS are

substituted, deleted, inserted, and/or added and that has a cell
10Rrelifesating: Retivity.RauiNaIRNE 1013-BFatRI: GRERISIE,PEINEFMIR Afifotide for the
sequence of SEQ ID NO: 6: and (c) a polypeptide encoded by a
prepeiyiicieatite-that hyhiidizgs unserosthinaent soReitions i unity.

polynucleotide consisting of the nucleotide sequence of SEQ ID NO: 5,

. Uswdterpinyvihet polypaplidecias acal-pralfefating aativiy\asiivadendtood, or a

polypeptide consisting of the amino acid sequence of SEQ ID NO: 6 for

politeqiepds aticodda pharmageytidal sompesitioniprisneating cedoractiabtide for the
cancer. 12. Use of a polypeptide selected from the group consisting of _

prefayel®)n of Ggoiypuctestidéngnetdding the polypeptide: (a) a polypeptide
consisting of the amino acid sequence of SEQ ID NO: 6 or fragment

. A theresfe(ityd polypetice fhateotisists girtivensingno keidigsequercesakl composition

SEQ ID NO: 6 in which one or more amino acids are substituted, deleted
cominiserted ranadiercaticely anfdie haswicellproliferptidg w@etivityg of the amino acid

equivalent to a protein consisting of the amino acid sequence of SEQ ID
sequEeGsaticthchbipe ietiroreot! fEXalBalNpdptitie entbifed by a polynucleotide

that hybridizes under stringent conditions to a polynucleotide consisting of

- Therbsimersstiend cueppsite of SEO 1D NOFes: (vhardinugiestidolippeptipadiakia

cell-proliferating activity equivalent to a polypeptide consisting of the
CXRARRRRS ¥eftPSequence of SEQ IDNO: 6, or fragment thereof for the
preparation of a pharmaceutical composition for treating or preventin
A SR AR eI e eféﬁﬁaﬁzlwéﬁttﬁ%awéb{% ; 80,97 or
30selected from the group of polypeptides 88 consisting of the amino acid
E%equence of SEQ ID NO: 80, 97, and 108. 14. Use of a polypeptide
consisting of the amino acid sequence of SEQ ID NO: 80, 97, or 108, or a
polynucleotide encoding said polypeptide or vector comprising said
polynucleotide for the preparation of a pharmaceutical composition for
inducing an anti tumor immunity. 15. Use of a polypeptide consisting of
the amino acid sequence SEQ ID NO: 80, 97, or 108, or a



polynucleotide encoding said polypeptide or vector comprising said
polynucleotide for the preparation of the antigen presenting cells. 16. A
pharmaceutical composition for treating or preventing colorectal cancer,
said composition comprising a pharr‘r?gceutically effective amount of a
polypeptide consisting of the amino acid sequence selected from the
group of SEQ ID NO: 80, 97, and 108. 17. The pharmaceutical
composition of claim 16, wherein theﬁFonnucIeotide is incorporated in
expression vector. 18. A substa olypeptide consisting of the
amino acid sequence of SEQ ID NO: 80, 97 or 108. 89 ABSTRACT
GENMESANEDROUVERERFIDES RELATING 70 WNAN COLONCANCERS
CANCERS The present application provides novel human genes RNF43
whose expression is markedly elevated in colorectal cancers, as well as

EheapsrienhARPERODN. Itigdes apréduimransaenetBa tlevdrrsy iergeestieon is
GRRREISCABRRIE thieOrEeRR RBAIRE: NANG CANCRFSUSTIR P YeS, dTAE OBNC hose

and polypeptides encoded by the genes can be used, for example, in the

SAYROES & BedppoRteTatRrEiBiseHEE CAPPESCRIRREESA dRoeptiespriding non-
dRNVEIRRING (r1gS Agal rdl WAt JR 4 By iR genes can be used,

PCT/JP03/07006 1/74 SEQUENCE LISTING <110>ONCOTHERAPY

R Nty Apaneais ot e oR B plifomety s diseaie. pRES BEIgtmoecules

THENNWRERIITY: QR FQKNQ; 420> GENES AND POLYPEPTIDES
RELATING TO HUMAN COLON CANCERS <130> ONC-A0203Y2P

<150> US 60/386,985 <151> 2002-06-06 <150> US 60/415,209 <151>
2002-09-30 <150> US 60/451,013 <151> 2003-02-28 <160> 194 <170>
Patentin version 3.1 <210> 1



<211> 3423 <212> DNA <213> Homo sapiens <220> <221> CBS <222>

(238) .. (1533) <223> <400> 1 gctggcgagc ccggaacgcc tetggtcaca
WQESdthte cgeggageeg ggeggegetg 60 gagetgeact tggetegtet gtGatERga07006

cagtcccagc tctgcgcggg gaacagceggce iLZéP ccggagctgg gtgtgggagg

accaggctgc cccaagagcg cggagactca éccgctcc 180 tctcctgttg

cgaccgggag ccgggtagga ggcaggcgcg ctccetgegg cceccggg 237 atg act tet

cag cgt tcc cct ctg geg cct ttg ctg ctc ctc tct ctg 285 Met Thr Ser Gin Arg

SerProLeuAlaProlLeuleuleuleu$S rEL;eu 151015 cac ggt gtt gca

gca tce ctg gaa gtg tca ga%EQHE% édaTja atc 333 His Gly Val Ala Ala

(1 @ r LW@&%E%&%?Q Gly Ser lle 20 25 30 WO 03/104275
T/ oig, aq-C a t
act ttc ac aée S|n al' Ala Arg G%EEE%B@G:E Qfa @ga @S@I@Si?)?s %JGKYO

1730 TRREDARR PRSP 8RS IRA GiE K RacEipReLaleRiEIgR Aty otc act
cot ctc 429 Ser Ala Ala Leu lie Asn Leu Asn Val lle Trp Met Val Thr Pro

<13eu SN 6Lptpe pat goo aac caa cot gaa cag gtc ate ctg tat cag ggt gga
cag 477 Ser Asn Ala Asn Gin Pro Glu Gin Val lie Leu Tyr Gin Gly Gly Gin

185 7QiT %803 8eg 3gs0at ggt gee ccc egg tte cac ggt agg gta gga ttt aca ggc

{15265 RASPIR-B6p Gly Ala Pro Arg Phe His Giy Arg Val Gly Phe Thr Giy
85 90 95 ace atg cca got ace aat gtc tot ate ttc att aat aac act cag tta 573

{1505 MBt Pod44k 188 Asn Val Ser lie Phe lle Asn Asn Thr Gin Leu
{151> 2002-09-30

(150> US 60/451,013- | - S
151> 2003-02-28

<160> 194
{170> Patent!in version 3.1

210> 1

211> 3423

{212> DNA

{213> Homo sapiens

220>

{221> CDS

222> (238)..(1533)
(223> :

{4000 1
gctegcpage ccggaacgee tetgetcaca gotcagegte cgegpagecg ggeggegetg 60

g'agctgeact tggetegtct gteeptctga cagtocccage totgcgegge gaacagegec 120

ccgeagetee pgtetgegagy accaggetge cccaagageg cggagacica cgecegetee 180

tctectgtte cpaccgggag ccgggtagga ggraggegeg cteeclgegg cecegeg 237
atg act tct cag cgl tce cet ctg geg cot titg ctg cic cte tet ctg 285
Met Thr Ser Gin Arg Ser Pro Leu Ala Pro Leu Leu Leu Leu Ser Leu
1 5 10 15 '
cac get gtt gea geca toce cotg gaa gteg tca gag age cct gegr agl atc 333

His Gly Val Ala Ala Ser Leu Glu Val Ser Glu Ser Pro Gly Ser lle
20 : 25 30 o



100 105 110 tea gac act ggc ace tac cag tgc ctg gtc aac aac ott cca gac
ata 621 Ser Asp Thr Gly Thr Tyr Gin Cys Leu Val Asn Asn Leu Pro Asp

WQa3{H¥2750 125 ggg ggc agg aac att ggg gtc ace ggt ctc aca gtg ﬁﬁ’ﬁi’@’@@)@m%

cot 669 GIy Gly Arg Asn lle Gly Val Trfgly Leu Thr Val Leu Val Pro Pro
130 135 140 tot goo cca cac tgc caa ate caa gga tee cag gat att ggc ago
gat 717 Ser Ala Pro His Cys Gin lie Gin Gly Ser Gin Asp lie Gly Ser Asp
145 150 155 160 gte ate cta ctc tgt ago tea gag gaa ggcatt cot ega cca

act tac 765 Val lle Leu Leu Cys Ser Ser Giu Giu Gly lle Pro Arg Pro Thr

it 190,0292a0: Ha:98C Kl 368 HEAAR LIMEOLETARLA
P 1Y SLRIAPRIASELT PR Sy by ke pHiror RFoTRbr
480 185 190 cag gac ggg gte cag gga aca gtgsace ate egg aac

ate agt goo ctg 861 Gin Asp Gin Val Gin Gly Thr Vat Thr lie Arg Asn lle
aseCEéadeRu HAb 200 265 taidesagoktly tae caguigr glgigetiet erttgotatt
S0A BrA 8gd 8091 GenberiGly Ast Tyt GlieChe\ViddAldadeThxsitAdallen Gly

ThgaSer 210 215 220 W0583/104275 PCT/JPO3BI7006 3/74 ace tgt ctt |

ctg gat etc cag gtt att tea coo cag ccc agg aac att 957 Thr Cys Leu Leu

5,170
caEyé‘?:E Zc’g@gﬁ

Ala Thr

tokspdie g Ginaval fizaSer PraGindRr@ o phencte 228 23E 2352802 iR et

Sertahgot i deo Etmdeadt gyttea at ahl atd-ait kyTodB Gy Lelyié |A'Ia

851y Ala lle Gly Thr GIy%la Val lie lle lie Phe 285 250 255 tgc att gcBleta

att tta ggg gca ttc ttt tac tgg aga age aaa aat 1053 Cys lle Ala Leu lle Leu

A A A i Gt T 55@%%98%?1@&?9&3

tte

ace
Thr

teca

Ser

geg
Gly

tot
Ser

145

gte
Val

ctt
Leu

cag
Gin

tet
Ser

atg
Met

gac
Asp

gec
Gly
130

gcC
Ala

ate
Tle

teg
Trp

gac
Asp

tca
Ser
210

cca
Pro

act
Thr
115

agg
Arg

cca
Pro

cta

Lew

gag
Glu

cag
Gin
195

get
Gly

gct
Ala
100

gge
Gly

aac
Asn

cac
His

cte
Leu

aag
Lys
180

gte
Val

ttg
Leu

ace
Thr

acoc
Thr

ati
ile

tee
Cys

tet

Cys
165

tta

Leu

cag
Gin

tac
Tyr

aat
Asn

tac
Tyr

EEE
Gly

caa
Gin
150

ag6

Ser

gac
Asp

£8a

fily

cag
Gln

gitc tet ate

Val

cag
Gln

gte
Val
135

ate
|ie

teca
Ser

aat
Asn

aca
Thr

tgc

Lys

215

Ser

tee
Cvs
120

acc
Thr

caa
Glin

gag
Glu

acc
Thr

gte
Val
200

gte
Val

lle
105

ctg
leu

ggt
Gly

Ega
Gly

gaa
Glu

cte
Leu
185

acc
Thr

got
Ala

Phe

gte
Val

cte
Leu

tece
Ser

EEC
Gly
170

aaa
Lys

ate
lle

tot

att aaf aac
{le Asn Asn

aac
Asn

aca
Thr

cag
Gin
155

att
Ie

cta
Leu

ceg

Arg

aat

aac
Asn

gtg
Val
140

gat
Asp

cect
Pro

cct
Pro

aac
Asn

gct

Ser Asn Ala

220

ctt
Leu
125

tta
Leu

att
le

cga
Arg

cca
Pro

atc
He
205

att
lle

act
Thr
110

cca
Pro

gtt
Val

gEC
Gly

cca
Pro

aca

Thr
180

agt
Ser

gga

Gly

cag tta
Gin Leu

gac ata
Asp 1le

cct cot
Pro Pro

age gat
Ser Asp
160

act tac .

Thr Tyr
175

gct act
Ala Thr

gee cte
Ala Leu

acc age
Thr _Ser

N

381

429

477

25

573

621

669

111

765

813

861

909



Lys Glu Glu Glu Glu Glu Glu lle Pro Asn Glu lle Arg Glu Asp Asp 275 280
285- ctt cca ccc aag tgt tot tot goo aaa gca ttt cac act gag att tea 1149

WO BB Pro Lys Cys Ser Ser Ala Lys Ala Phe His Thr Glu lie SetQB0PRYB7006
300 too tog gac aac aac aca eta ace3y3}t {00 aat goo tac aac agt cga 1197
Ser Ser Asp Asn Asn Thr Leu Thr Ser Ser Asn Ala Tyr Asn Ser Arg 305
310 315 320 tac tgg age aac aat cca aaa gtt cat aga aac aca gat tea gtc
age 1245 Tyr Trp Ser Asn Asn Pro Lys Val His Arg Asn Thr Asp Ser Val
Ser 325 330 335 cac ttc agt gac ttg ggc caa tot ttc tot ttc cac tea ggc aat

accg%%gz@%% 4?{%&%38&@%& Ht%%? %§e£&hga%eg&h% . a§§ ra@%’ Asn 857

ThrAl?y AL BIHAEP ﬂtetaéegoﬁ% 99:9 BFE A7eCIRAY (Y
gggt caa 1341 Asn ligdyo Ser lle Tyr Ala Agppksly Thr His Leu Val b4g Gly

Gln 355 360 365 cat aag act ctg gta gtg aca goo aac aga ggg tea tea cca

ped 20 9t t338t Higd e hitieybabial div Al A AfBrCit St Sartero 1005
GIyoireYal /A &Y % PPARLD 108 &JY WP TAJAG 4€90tCi 2t PGY ORY PBE €99

cot cca cac 1437490Met Ser Arg Ser Asregbly Ser Val Ser Arg GlgsPro Arg

Pro Pro His 385 390 395 400 act cat too tac ace ate age cac gca aca ctg
tegad tozoaticggt gth 1485zdhebhs Ber T ThaclldéfRenktisakla 3@ lbad Glu 10563
CysArg HeAGdy loda 405 420 415 WG 03¢ OBz ST C TrIP8BE0 3006 viy 74sgta cct

gtc atg gta 288 gcc cag agt egg g&bfgg tcc ttg gta tag 1539 Val Pro Val

Met Val Pro Ala Gin Ser Arg Ala Gly Ser Leu Val 420 425 430
a8 faf Rl §Hh1E0Y aaaté coh2ab a%@t t%&@a% §g 5 1101
Lys £dy gi §dyt é % agﬂéd%?éh G gafﬂt‘fa st% gcac

1653 gaagaag gcagtgctg Qcttggcca ctaagatgtgztg laatggac

ct Y ggg t%(c:‘.tc? %:Zglstgt tot tot gocc aaa gea ttt cac act gag att tee 1149

Leu Pro Pro Lys Cys Ser Ser Ala Lys Ala Phe His Thr Glu lle Ser
290 295 300

tcc tecg gac aac aac aca cta ace tet tcec aat goc tac aac. agt cga 1197
Ser Ser Asp Asn Asn Thr Leu Thr Ser Ser Asn Ala Tyr Asn Ser Arg
305 310 315 320

tac tegr age aac aat cca aza gtt cat aga aac aca gat tca gtc age 1245
Tyr Trp Ser Asn Asn Pro Lys Val His Arg Asn Thr Asp Ser Val Ser
325 : _ 330 335

cac ttc agt gac ttg ggc caa tot tie tot tte cac tca gege aat goe 1293
His Phe Ser Asp Leu Gly Gin Ser Phe Ser Phe His Ser Gly Asn Ala
: . 340 345 . 350

" aac ata cca tecc att tat get aat gegg acc cat ctg gtc ceg ggt caa 1341
Asn Ite Pro Ser lle Tyr Ala Asn Gly Thr His Leu Val Pro Gly Gln
355 - 360 365

cat aag act cte gta gte aca geo aac apa eggg tea tea cea cag gtg 1389
His Lys Thr Leu Val! Val Thr Ala Asn Arg Gly Ser Ser Pro Gin Val
376 375 380

atg tcc agg age aat gge tca gte agt age gag cct cgg oot ceoa cac 1437
Met Ser Arg Ser Asn Gly Ser Val Ser Arg Glu Pro Arg Pro Pro His
385 - 390 : 395 400

act cat tcec tac acc atc agc cac goa aca cotg gaa cga att get gea 1485
Thr His Ser Tyr Thr tle Ser His Ala Thr Leu Glu Arg 1le Gly Ala
405 410 415



catcatgaag acttgcttcc ccaccaaaga tgtcctggga ttctgctgga tetcaaagat 1773

w@BSHAgHCcC aaggaaaaag atacaa.gage agaatagtac ttaaaateca aa
cagatgggct tgttcttcat gcctaactta ataattttta agagattaaa gt

18331..

1893 gagtttaaat attgaaatta ttttaaaagg4éfbtgtctt taagaaaata acaagcaacc
- 1953 ctgtgatatg ttccgtctct cccaattccc tegttatata gagggcttaa tggtataaat
2013 ggttaatatt ggtcccaaca gggctgactc ttctatcata taatcaaaac tttttacatg -
2073 agcaaaattc agtaagaaat gggggaagac aaaggaaacg tctttgagaa
gccccttcat 2133 atttatttat ttatctcttc ctgaaccatg aatttcatat gtggaatatt

gtgciaiatigec2ifd cagaitetigucigieigigitatistags apeigtiacaggiceaioyeas

Valaftectyd P23 tadtitifeo tdgackbatSettttittataidaaqbetSetttitttit bahtacatga
2313 gaggetfigg getaagaaag aaaddactgt tgtataatac ctigtétht ggttgtattt -

2373 agtgagctca tagaggtcca tcatatcatg accgagctag gttgtgtggg
gasadgaasy a3 ehgh ckangrrpiagtageee t@Eay g ettekageegegag

caaggttgtt cagatctccc 2493 ttgctattac agta gttac tattaat

EeSARRTIEE fERRRSIEEsEArARRRaSR P EicoHAR F@a%ﬁ%@’%ﬁ%é@&g

ag ggcagcacct

{goac

cttgtcaggg agggcagacg 2613 tttttttgtt ctgtttcgtt tttcaaaata atgetttttg

a32543863%

CCt cattt

53?1%10

gﬁ%%%g%ﬁ%&cﬁggg%%%%g

GREEcAlEat!

cd

S A
HRRists 65 Setaee
353,01

atacttg ca g?

c

BB FEECEMSGGHRAERE

heshEg

CCC&

et
At bl EQS'AQ%Q&G

gac tgtcttgcct taaccaca

gleagaltgiteaiags Yeetalgadacicale

atgtctcaat aagagtgtct tttctttctg gatgtgttct cttactccct cttaccacca 303
gdaetiigsciatciesiornagedtn siclicaaaptadioadi esddaeaticiddBaace |

&ﬁ?ﬂ&&ﬁﬁﬁ%siiﬁﬁﬁﬁiﬁE

Rt il

é?%ﬁ%&cm
Qgﬁggﬁgﬁatg

ttttcagtta tgtgaatgaa tggaaaccaa cagctgctgc aaacactgtt tttccaagaa 3153
ciggeleeagiciagaatenac cattgaaanre ceditagta tigalagena peigagitataddd

ctttagcatt acttattttt ttttctattt gatggttctt actttgtaaa aatttaaata 3273
getatamiatytc sgatantttihata zrgabpacytgddedtdcebigdcabtgmazaybtgdt 8383

gotatcagat gotgtttaga aaaaatttat cttgcatttc tttattcttt ctaattatct 3393
agidaantiat actamteantc AR as22830 23R agZpeacE <tltigrgpa gocecttcat

atttatttat

cagattetig

tattttttee

gaggcattes
agtgagctca
gggofééggé
ttegctattac
atgtaacttt
Ctttitttett
ctaaaggiet
aggettecag

actacctgec

ttatectottec cteaacecatg aatticatat

cetgtotety
tggaaaaata
getaagaaag
tagaggtcca
gttgiagcct
agtaggttac
ctccttattf
ctegtitegtt
tatcttetee
tettgcccag

tteectegce

ttattctagg
titttttata
agaagactgt
tcatatcate
tgcteggegcag
tattaateag
gacaagtaga
tttcaaaata
tgtgotects
atgcattita

ttgcegttca

atctgttaca
aaaggetttt
tgtataatac
accgagetag

cctoctcagag

ggcageacct

agttaactta
atgettttiteg
gaagtgtcta
catcactgta

ccagattaat

gteggaatatt
ggteccatgee

tttttttttt

cttgttcaat

‘gtigtgtees

caaggtigtt
gatgectttt
cttgtcagge
caaaagaggt
ccctacattt
aagagattac

ttacaaacic

getatatiga

aattactgtt
aaatacatga

ggttetattt

caggaageta

cagatctcce
gtactgaget
agggoagace
aagactgaga
gtegteagete
ttttgtegtt

ceccacttta

g’tég &%{)7006

1533

1503
1653
1713
1773
1833
1893
1953
2013
2073
2133
2193
2953

2313

2373

2433
24§3
2553
2613.
2673
2733
2793

2853



<212> PRT <213> Homo sapiens <400> 2 Met Thr Ser Gin Arg Ser Pro
Leu Ala Pro Leu feu Leu Leu Ser Leu 15 10 15 His Gly Val Ala Ala Ser

Wq g¥i&RiVal Ser Glu Ser Pro Gly Ser lle 20 25 30 Gin Vat Ala Argc@yr@in7o06

Pro Ala Val Leu Pro Cys Thr Phe Thy, % 35 40 45 Ser Ala Ala Leu lle
ro Leu 50 55 60 Ser Asn Ala Asn

Asn Leu Asn Val lle Trp Met Val Thr

Gin Pro Giu Gin Val lle Leu Tyr Gin Gly Gly Gin 65 70 75 80 Met Phe
Asp Gly Ala Pro Arg Phe His Gly Arg Val Giy Phe Thr Gly 8590 95 Thr
Met Pro Ala Thr Asn Val Ser lle Phe lle Asn Asn Thr Gin Leu 100 105

e R0 QTS E U000
SEau var ST LB Pro 55 lie

tasp¥aabd .*Hcﬁ%g@af hfc\@‘ﬂkéﬁﬁ‘fea 1P R84

y Ser Asp -1

ys Gin lie Gin

Ser GIn

tfé%%%?f%ﬁ%%@%

b

atbEbEM QSRR 30t Glrely (ol Ig R AN QYU O A LA ka
Lou Trp Glu Lys Lou Asp Asn Thr Lou Lys Leu Pro Pro Thr Ala Thr 180

tad 88 100:Gia AR (Bt ial dalik Y al it Vil cHYake A Asinlie 28t Algalkey

i%c%fﬁ%g 2913
PEO i
allle

S 9973
3033

3093

195 200 205 Ser Ser Gly Leu Tyr Gin Cys Val Ala Ser Asn Ala lle Gly Thr

tt Bra2tt215220tTh Gegdnictan AaptectEm Aaklie S ProtGiafus

Arg Asn lle

ggctacactc agaacctaac cattgccaac cattitcagta titgataaaaa gotgaatita
ctttagcatt acttattttt ttttocattt_ gatpgttott acttigtaaa aatttaaata
aatgaatgtc tatactttti ataaagaaaa gigaaaatac catgacaetg aaaagatgat

getatcagat gotptttaga aagcatttat cttgeatitec titattcttt ctaattatet

aaaattcaat aaaattttat tcatataaaa

210> 2

211> 431

<212> PRT

<213> Homo sapiens

<400> 2
Met Thr Ser Gin Arg Ser
1 5

His Gly Val Ala Ala Ser
20

Gin Val Ala Arg Giy Gin
35

Ser Ala Ala Leu lle Asn
50

Ser Asn Ala Asn Gin Pro
65 70

Met Phe Asp Gly Ala Pro
85

Thr WMet Pro Ala Thr Asn
100

Pro Leu Ala Pro Leu Leu Leu Leu Ser Leu

Leu Giu Val
25

Pro Ala Val
40

Leu Asn Val
b5

Glu Gin Val

Arg Phe His

10

15

Ser Glu Ser Pro Gly Ser |le

Leu Pro Cys Thr Phe Thr Thr .

45

30

lie Trp Met Val Thr Pro Leu

60

lle Leu Tyr Gin Gly Gly GIn

75

Gly Arg Val Gly Phe

90

Val Ser lle Phe lie Asn Asn Thr

105

110

80

Thr Gly

95

Gln Leu

31563
3213

3273

3333

3393

3423



225 230 235 240 Gly Lou lie Ala Gly Ala lie Gly Thr Gly Ala Val lie lie lle
Phe 245 250 255 Cys lie Ala Leu lie Leu Gly Ala Phe Phe Tyr Trp Arg Ser
WPW/NYA7960 265 270 Lys Glu Glu Glu Glu Glu Glu lie Pro Asn GREIEHRAH 7006

Glu Asp Asp |: s 275 280 285 Leu Prg 350 Lys Cys Ser Ser Ala Lys Ala

Phe His Thr Glu lle Ser 290 295 300 Ser Ser Asp Asn Asn Thr Lou Thr

Ser Ser Asn Ala Tyr Asn Ser Arg 305 310 315 320 Tyr Trp Ser Asn Asn

Pro Lys Val His Arg Asn Thr Asp Ser Val Ser 325 330 335 His Phe Ser

Asp Leu Gly Gin Ser Phe Ser Phe His Ser Gly Asn Ala 340 345 350 Asn

lie Pro Ser Ile, Tyr, AlaAsn. Giy Thr His Val Prp Gly Gin, 355 360 365
S5 ErSiesiss Yo 1 e LA o

Asn Arg Gly Ser Ser Pro Gin Val 370 375 380 Met Ser Arg Ser Asn Gly
a3CbYPI/SET A0 PlU B ATE PP e o308 H0 A0 409 TSB!

yr4hr lie Ser His Ala Thrheu Glu Arg lie Gly Alg 4905 410 415 Val Pro

Val Met Val Pro Ala Gin Ser Arg Ala Gly Ser Leu Val 420 425 430 <210>
Set <Rl AP s<BJ2 6PNA 12837 HomesraienAs230s 6313 Dep
148222> (60).. (1304) 150 155 160

Val lle Leu Leu Gys Ser Ser Glu Glu Gly lle Pro Arg Pro Thr Tyr
165 170 175 -

leu Trp Glu Lys Leu Asp Asn Thr Leu Lys lLeu Pro Pro Thr Ala Thr.
180 : 185 190
Gln Asp GIn Val GIn Gly Thr Val Thr lle Arg Asn lle Ser Ala Leu
195 200 : 205

Ser Ser Gly Leu Tyr Gin Cys Val Afa Ser Asn Ala lle Gly Thr. Ser
210 2156 220 '

Thr Cys Leu Leu Asp Leu Gin Val Ile Ser Pro Gin Pro Arg Asn lle
225 230 235 - 240

iy Leu ile Ala Gly Ala lle Gly Thr Gly Afa Val lle lie |le Phe
245 250 255

Cvs lle Ala Leu lle Leu Gly Ala Phe Phe Tyr Trp Arg Ser Lys Asn
260 265 270

Lys Glu Glu Glu Glu Glu Glu lle Pro Asn Glu Iie‘Arg Glu Asp Asp
275 - 280 - 285

Leu Pro Pro Lys Cys Ser Ser Ala Lys Ala Phe His Thr Glu ile Ser
290 295 300

Ser Ser Asp Asn Asn Thr Leu Thr Ser Ser Asn Ala Tyr Asn Ser Arg
305 310 315 320

Tyr Trp Ser Asn Asn Pro Lys Val His Arg Asn Thr Asp Ser Val Ser
325 330 335

His Phe Ser Asp Leu Gly GlIn Ser Phé Ser Phe His Ser Gly Asn Ala
: 340 345 350

Asn lle Pro Ser lle Tyr Ala Asn Gly Thr His Leu Val Pro Gly Gin
355 ' 360 365



<223> <400> 3 gcggccgcag cctcagcacc goagagogga gagcggagcc
W cgga Jcccge cgecccagg 59 atg get gea got Cot cca agt tac tgt ttt gtt goo
Q&G

¥a cgt 107 Met Ala Ala Ala Pro Pro Ser Tyr Cys Phe VaP G4 7006

Pro Pro Arg 1 510 15 get aag gat ggt/gtg gtg gta ttt ggg aaa aat tea goo
egg coo aga 155 Ala Lys Asp Gly Leu Val Val Phe Gly Lys Asn Ser Ala
Arg Pro Arg 20 25 30 gat gaa gtg caa gag gtt gtg tat tto tog got got gat
cac gaa cog 203 Asp Glu Val Gin Glu Val Val Tyr Phe Ser Ala Ala Asp
His Glu Pro 35 40 45 gag age aag gtt gag tgo act tac att tea ate gae caa
HigtGR2 BP9 12l velURAr i MakGldCxeT 1 FYsdie B6r lig-AspiFigayal
Prg7srg 50 55 60 ace tat ggg ata atg ata age agggpo goo tgg etc tgg gga
goa gaa 299 Thr Tyr Ala lie Met lle Ser Arg Pro Ala Trp Leu Trp Gly Ala
Me©l8d5 Mtk 7$eBOASKOGIGa 00 al gar Gty GH 0 Brgerta Biap Pad gHid goo
388te aac 347 WO 03/884275 PCT/3P03/070@858/74 Met Gly Ala AstdGIu
His Gly Val Cys lie Ala Asn Glu Ala lle Asn 85 90 95 ace aga gag eta get
ThgoBiga§ental gaalyec e clgrodl atd gatfoty Bes Gl Arg Gle FGoyAld Ala
Glu lle Glu Ala 14 Leu Gly Met Asp Lati900 105 110 gtc agdtbt ggt tta

aa aga ggg gaa aca got aaa gaa goo tta gat 443 Val Arg Lau Gly Leu
vadimmr g eylet Ve R Ly GRIMSErcly Ach!218 26928 oVl gt tee

ttg ttg gaa g"&?&cat gga caa ggt gggdaglt tac ttt 491 Val lle Ser Leu Leu -

Glu Glu His Gly Gin Gly Gly Asn Tyr Phe 130 135 140 gaa gat gca aac
¢ tge cac age ttc caa agt gca tat ctg att gtg 539 Glu Asp Ala Asn Ser
<§% §]er Phe Gin Ser Ala Tyr Leu lie Val

<212> DNA
<213> Homo sapiens

{220>

221> €DS

222> (60).. (1304)
£223>

400> 3
gceEccgcag coicagcace goagagcgga Eageggagec GERagCcCEC GECCCCAaES

ate got gea got oot cca agt tac tgt ttt gtt gee tic cet cca cgt
Met Ala Ala Ala Pro Pro Ser Tyr Cys Phe Val Ala Phe Pro Pro Arg
1 5 10 15

got aag pat eggt ctg gig gta ttt ggeg aaa aat tca goc ceg coc aga
Ala Lys Asp Gly Leu Val Val Phe Gly Lys Asn Ser Ala Arg Pro Arg
20 ' 25 - 30

gat gaa gtpg caa gag gtt gteg tat tte teg got get gat cac gaa ceg
Asp Glu Val G!n Glu Val Val Tyr Phe Ser Ala Ala Asp His Glu Pro
’ 35 40 45

gag agc aag gttt gag tec act tac ati fca atc gac caa git cca age
Glu Ser Lys Val Gliu Cys Thr Tyr lle Ser lle Asp Gin Val Pro Arg -
50 55 60

acc tat gec ata atg ata age aga coc geo tgg ctc tegg gga gea gaa
Thr Tyr Ala lle Met lle Ser Arg Pro Ala Trp Leu Trp Gly Ala Glu
65 70 75 80

atg gga gec aat gaa cat gega gtg tec ata goc aat gaa gee atc aac

59

107

1566

203

251

29%

347



145 150 155 160 gat cgt gat gaa goo tgg gtg etc gag ace ata ggg aag tac
tgg get 587 Asp Arg Asp Glu Ala Trp Val Leu Glu Thr lle Gly Lys Tyr Trp

W85 H70 175 gcc gag aaa gte aca gag gga gtg agg tgc att tg& GHHReE07006

ctt tog 635 Ala Glu Lys Val Thr Glu ‘GéyMaI Arg Cys lle.Cys Ser Gin Leu

Ser 180 185 190 etc ace act aag atg gat gca gag cat cog gaa etcagg agt

tac get 683 Leu Thr Thr Lys Met Asp Ala Glu His Pro Glu LeuArg Ser Tyr

Ala 195 200 205 cag age caa ggt tgg tgg acg gga gag ggc gag ttc aat ttt

t aa, 731, Gi r.Gi Trp Thr Gly Gl y e
Mqof:? Iu%idk E%ggjo ﬁgtg%ﬂz%g g tsggé%ét%a%\%a Ggq;lljc;l tﬁg;rcbegggéﬁt)%ge

aaagac 779 Val Phe Ser Pro Val Glu Asp His Leu Asp Cys Gly Ala Gly

- ad 3R A2 28302 800240,800418 1A 973 CRA0BRIRRAUR AL ACR LY
THAGAEIAY PG ARFBA (2 TB-GYSH bR St dalu-Blugior HietTRsy aldgin
Thr Met Meti§gn 245 250 255 ace ft@ egg gac aaa goo ageggagtg tge
ata gac tot gag ttt ttc 875 Thr Leu Arg Asp Lys Ala Ser Gly Val Cys lle
gishgpes il hethesd@0a2a5 20 catr ace gea gremaghggrogtgtat gie ctg
Vabdead. aatGiga bge ®inOABIVE Y LOANFS PG TLIR0GIQ7A06 éiddAseu
Thr ThriAfa Ser Gly Val Ser Vai2eu Pro Gin Asn Arg 8 Ser 275 280
285 cog tgo att cac tac ttc act gga ace cot gat cct too agg too ata 971 Pro
giCysile &l TMCPHEETHELD aRhE#F 0CAS pERR0 Bér BEY S8F lidatodam5 1300
Vaic hiwy Vol tiestd-au giedab hacdth B Btygftl BoBlyad lacda010rPRee ys
Prd #he Ile Phe Val Asp A}PVal Lys Leu Val Pro‘ s Thr 305 310 315

320 cag tot coo tgt ttt at gac gac cot goo aaa aag gag, cot egg 1067
gaa gat gca aac t%c tgggc%c g¢ tic caag agt gca 1%% gt_g atgggtg

Glu Asp Ala Asn Ser Cys His Ser Phe Gin Ser Ala Tyr Leu lle Val
145 150 - 1565 160 -

gat cgt gat gaa goc teg gtg ctec gag acc ata ggeg aag tac tgg got
Asp Arg Asp Glu Ala Trp Val Leu Glu Thr lle Gly Lys Tyr Trp Ala
165 170 _ 175

gce gag aaa gtc aca gag gpa ghtg agg tec att tge agt cag ettt fog
Ala Glu Lys Val Thr Glu Gly Val Arg Cys lle Cys Ser Gin Leu Ser
180 185 190

cte acc act aag atg gat gea gag cat ccg gaa ctc apg agt tac got
Leu Thr Thr Lys Met Asp Ala Glu His Pro Glu Leu Arg Ser Tyr Ala
185 200 205

cag agce caa ggt tge tegg acg gea gag ggc gag tte aat ttt tec gaa
Gin Ser Gin Gly Trp Trp Thr Gly Glu Gly Glu Phe Asn Phe Ser Glu
210 215 220

- gtc tit tet cca gtt gag gat cat cta gac tgc ggt get gge aaa gac
Val Phe Ser Pro Val Glu Asp His Leu Asp Cys Gly Ala Gly Lys Asp
225 ‘ 230 235 240

agc tta gaa aaa caa gaa gaa age atc aca gtg cag act atg atg aac
Ser Leu Glu Lys Gin Glu Glu Ser iie Thr Val Gin Thr Met Met Asn
: 245 250G 265

acc tta cgg gac aaa goc agc gega gtg tge ata gac tet gag tit tie
Thr Leu Arg Asp Lys Ala Ser Gly Val Cys lle Asp Ser Glu Phe Phe
260 265 270 '

cte acc aca goc aght gga gte tot gtc ctg ccg cag aat aga agc tot

385

443
491
539
587
635
683
731
79
827
875

923



Gin Ser Pro Cys Phe Gly Asp Asp Asp Pro Ala Lys Lys Glu Pro Arg 325

330 335 ttc cag gag aaa cca gac cgc egg cat gag ctg tac aaa-gcc cac gag

WOL4YB4PHe Gin Glu Lys Pro Asp Arg Arg His Glu Leu Tyr Lys AlaPHis Bia/07606
340 345 350 tgg goa egt goo ate at%%@% agt gac cag gag caa ggt cgc

aag ctg 1163 Trp Ala Arg Ala lle lie

er Asp Gin Glu Gin Gly Arg Lys

Leu 355 360 365 agg age ace atg otg gag ctg gag aag caa ggc ctg gaa
goo atg gaa 1211 Arg Ser Thr Met Leu Glu Leu Gin Lys Gin Gly Leu Glu

Alg Met Glu,370_375,380,gaa
Leu arh % gAgachES bi\rga?‘e
y Asp 385 390 395

W

Glu Va%

%%ﬁ‘éf%z?"p%

ott tte tat gac tgt g

ot gcg

AR A

gac aeg gag att

E@&CJ@@@Q&%&S@&%&P&% DAYV LA IS bys Phe g7

5Y$140R 41970 1BRg chiff- CeReReC i iallia

PQ@%@P% CHaFlaqg

ttagg@gcaa 1364 aacaaagggc tctcctgtit gagtaaagggagaaagtiaa tatgtggect

cottttctga 1424 agccagatea aactgttacc ttgtgtteca cottgaatot cacagcgtcc
1t60HQE0088 1484atelagaicie eiRnicige agkiaagsas Bialaecad OGHa A
PheoRyigBig a4 1actditgit:gaksnage teelallald g@ittpaDtFgeCagiyThe

308&cattagoct 1604 tttaBa@gag gactagagtt catcgoot tgaaaggcag gcggacagt

gccgagttgg 1664 ogggaaaage aaattctttt gaagtottag tctttccctc agtagcggtt

cagthiech ool

T24 WO ERE HL7 BRCII0PE3/0700 Bab0sbt tgacaaghgme

Gl gafiegtdtie clradiadl yoerglgrglggtem dtpdacciesl B8s Roegdeetee
cgtgagtgca tgccfagt gcacagtgte tctacddBtg tetictgggg 1844 §§eagaacca
.;2llggaagga agaaagggac ccctctccag tcctggctcc ttcctacatc 1904 ctgggctect

tt%?%ﬁtg} f,r?gtf%a a%? t& a&ﬁ%f&%tgg’?é%%qﬁ@%a

gacatagcca tggtggc cttctgaatc

gagggc age Egga caca att Ctt

A el
355 360 .

ageg agc acc atp ctg gag ctg gag aag caa ggo

Arg Ser Thr Met Leu Glu Lteu Glu Lys Gin
370 375

Gly

cct
Pro
395

gaa atc cotg acc age tecc gag cca cig gac
Glu lle Leu Thr Ser Ser Gliu Pro Leu Asp
385 390

cit tte tat gac tegt gtt gac acg gag att
Leu Phe Tyr Asp Cys Val Asp Thr Glu fle
405 410

aag
Lys

catgaa tgtcccagga

365

¢tg gaa geo atg gaa
leu Glu Ala Met Glu
380

geg gaa glg geg gac
Ala Glu Val Gly Asp
400

titc ttt azag tga
Phe Phe Lys

§4 ggcagctctc
aaatgatt{:c 2144 ca&tctagtt

C(?IQ\@%@ @%ys Leu

agtaé;;gtt
aacaaaccac
agccagatca
tegtaggtctc
actaatiegtg
tttacaagag

CEEEaaaassc

ccctttecce
teteotgttt
aactgttacc
cttoctetec
gattitaage
gactagagtt

aaattettit

ttecttattta agacttccoea
gagtaaaatg agaaagttaa
ttgtgttcca cottgaatet
agtgtaacat gtatecccgtt
tegctattatt gtatttcast
catcaagect tgéaaggcag

gaagtottag tettioceote

ccttactaaa
tatgtgecet
cacagcgtce
goeotgtigtt
ggcaatgegac
gettcacagt

agtageegegtt

ttaccagcaa
cotittctga
ccttictgcaa
cgettigtets
acattagect
gocgagttee

tetttoaget

1019

1067

1115

1163

1211

1259

1304

1364

1424

1484

1544

1604

1664

1724



ocacagagta gtgaatctct cagccaagga gggaaagaaa aggaagaact cttgactatt
2264 tagattctag ttaaatatct ggaatcctag cagtcactac attatctcag cagagagact
WO attaaac tgatttgttt ccaatgtcgg gttcacttaa aggatttgac ttaccaRehgPo3/07006
2384 agcatagaaa agcatgcaag gaagageaga tgggcttagce attgggaaga
cagagggcaa 2444 ggaggtgata gatggatata gaagcatttc tctgcaggat
accagttcag gccccaccat 2504 tcctgccaag gccattacat cccacaaacc

caaatacaaa gcagctgact tccctggatc 2564 ttccceccac tcctcacacce tcacatgtce

caggagctgc cttcattcag gcgggtagcet 2624 gcactgggca tggggtggtg

tag&gggé@&%g%ggﬁ@gg%@ggggg&%E%Q@ﬁ&%ﬁ%&%@%gggﬁg@g@{@t

gaacagaagt gtatgtaaat acagcagcta gtgggagagc

cePERAEH0 SAE AL £119923998:,3 ClgeRaR FHR RN 2804 1t IaaQialeal

caatctggga agtgacaggg ftaataactc cttcccagaa gctgtatcat 2864 gagattttga

4 accagt

999

g 88e0RDA CociaERs falanRlgigas CReUARIRICREBEGHELED M cotacate
atcagaacac attctttttt tctaccaact ctccagagcg tgagtatagg agtgccatga 2984

ctgekittagt caguagitit tiasactetg tatthtadach tatipadeaE ackdtgi ot 884k ac

tgatgggaag acgatttcag ctgacagagt taatggcaac caataatggt ggcctgtagc 3104

t s tgezeniay o toeryddygy ¢hgereagy g @ataety tejytteett cagagtgitei3ta4dt t

WO 03/104275 PCT/JP03/07006 11/74 ttttaggtgg ggcggctatt ctaaaagtgt.
ccgaeettoa datekrEne ¢ Jaisigatasc3gicigagaceaidoatgaagia trraasiec

ccctcccaag tccatgttce aagtggetat 3284 gtaaagcaag atgatacaga aagctgetct

EEGRBEIETa CREAGRIAECCARERERBCOI A% ARG RS

coBLabaaL AORAT AT Ao
ttatgtc a%t
copCaBatta ELesa

- ta&ﬁ%@éﬁ%&tE%%%%%H%S%aﬁﬁﬁﬁiégﬁaiﬁé%g%&%ﬁ%ﬁg9&%{§¥é¥éﬁﬁ“ébégégéﬁﬁ%aa
dgggtgtggc agctcccatc aggtctggag 37

+£ade00alg

acgcat

9t

gartEgicar

aattaatta

attt 3404 gatcagaaga agtctagtaa

B AT L hERALE (D e bR AE L bR G ot
tg 3524 tacttctq tt 1 It

R Citedark o gse aidad seviaaty cifeackily

laggc a

cct

4 gtggtctata agcacagttg acagttgtgc
FON3P3RR0RGIREPATR G Y 4 A9 229 3RE (196193 W caccag

ggctgcgctt acttttagtg actttatgta cttatattaa 3824 cagctggaaa taggttgttg

agBSHAEROC Assiglas AdisaatRRLAlCRENE BERG aralglicekaasagaiiibcaa
gcttttgaaa aatgcttgtt acatgaataa tttgtggacc 3944 agggattgct tttctgaagg

seeagtaiagyanoaivariadicaegaige antageagset 40€sh dtatgidagcggghcatsigt

gtataagtag cttcctagga aaccctttgt gtatcttttc 4064 agactggggt gggggctgag

tochyaiigly) cagaticarsdy auacapaas aaagipesas gdapttgact tocctigeate

tteeccecac tectcacace tcacatgtec caggageige

- geactggeca
ctgaaacggg
accagttegyg
tgagtatcag
gagatttiga
atcagaacac
goetttttagt
tgatgegaag

tgctaagagc

teggeteete
cagagatgat
.cctaatcctg
caatctggga
EEggaccgag
attettttit
cagecagttitt
acgatttcag

ttcacgcage

gtgggagett

gaacagaagt.

ccteatcatt
agtgacaggg
ccctgttaca
totaccaact
gtaaactocte
ctgacagagt

ttteggoctes

accgecacct
gtategtaaat
cttggecagea
ttaataactc
tggategtgaa
ctocagageg
tatataaaat
taateggcaac

gettteacte

cttcattcag
attecaagelc

acagocageta

atctgecaaat

cttcccagaa
cag{gaggat
tgagtatage
cattaaccac
caataatget

tteggtgaatt

gcgeggtaget -

tcagctacte
gtgggagage
geaaacattg
gctegtateat
cagagetitt
agteccatga
acattgtegs
ggeoctgtage

tagagtetce

1784
1844
1904
1964
2024
2084
2144
2204
2264
2324
2384
2444
2504
2564
2624
2684
2744
2804
2864
2924
2984
3044
3104

3164



atctctcecc cacteccttg ccccataace aaacataatc tagctagtct tgtctaatag 4184

wiSHR

aftta ctataggtga agatagccct catattcaag gacagaagct ctggcaggag 4244
ca aagcagaaat agtacccttt cattcttgga ggtgctttga aattttaggb @BUR03/07006

agaatataat cgaaattatg gaggttcctt agigotgaat aatataagac ctggtgttat 4364
tagaacgagt ctttcttata aactaacaga gcaggtatat gcctgttaga ccttagctgt 4424

ggggttcctt tactattggg tgaatcatta ggtataaaaa ataatcatca accaggcaaa 4484

ttactttgct tcctagctga tgtcatccca cattggtaca ggtgttattc agtactgggt 4544

ggttcagcag ggaagccggg tgggaccagt gtgtctgtca tgaaaccact aactgcattc 4604

SGHIBOAOL006 13444 £19R019434 AL

tgagct ctcagcctta 4664 ggaaggaagc acg

ot

g A1392688288:2 9 ALCEO h PEIGOBE A0 CRiaaRth Y edh 1396680888 G oot at

agcaggtcat gtgcacatgc cgttgcagca caagcttatg cttcccgtag 4784 ccgtggcttt

ptdaabicigsaLagicscany porgsics caliiatogdtictdinntd8ddt anigtatce

atctgattga ctccaaacat cccgaaatgt cacctgcaga tttctcgtgg 4904 gaaccaatat

tagiatedgtt gebettatyeatggagarit saagtoiohh eabdggecaar ¢ tigeiasigoct
agggaataat aat 4987 <210> 4 <211> 414 <212> PRT <213> Homo

gatgpiensn «iCkaEidet adatAkaita Rac@raagee ThootVicRte VelatieeRbe 3464

Pro Pro Arg 1510 15 Ala Lys Asp Gly Leu Val Val Phe Gly Lys Asn Ser

22gGRAARE P AR50 TS SEanepesTy Mateis it vescriisye meecrats

Ala Asp His Glu Pro 35 40 45 Glu Ser Lys Val Glu Cys Thr Tyr lie Ser lle _
Eﬁv%*i%%‘ﬁ\?ga sfég%ceét% f9ﬁ%ﬂaﬁ@tmé@ﬁge§5m@a%wﬁrp 3584

gc§g§§¥§

gggeatgeta
gtggtctata
agcagagaat
cagctggaaa
aaatgtteoct
agggattget
ttatetttaa
agactgeggt

atctctecce

atgegattta

taaattagca
égaatataat
tagaacgagt
ggegticett
ttactttect

ggttocageag

echiianetect

cagcotggea
agcacagtig
ctegctgatgt
taggtisgtte
aacagatttt
tttetgaasy
gggteatagt
gegggcteag
cactcectie
cfataggtga
aagcagaaat
cgaaattatg
ctttecttata
tactatteeg
toctagetpa

ggaagecgeg

ég%é%% %ﬁgé%é%ga

aaagttaaaa
acagttetec
ggoteegott
getttigagc
gctitteaaa
cagtataggg
gtataagtag
catgecttete
ccccataace
agatagccct
agtaccottt
gaggttoctt
aactaacaga
tgaatcatta
tgtcatccea

tgggaccast

geggtegtgec
attgggatgg
actttitagte
aggctgttat
aatgcttett
aacatgaata
cttecctagga
cagaaagaag
aaacataagc
catattcaég
cattcttgga
agtgotcaat
gecaggtatat
ggtataaaaa
cattgegtaca

gtetoigteoa

Val Cys lie

ccthaug'l:_éc %;X;cacta a

agctcccate
gtggagaaag
actttateta
agtgaggaat
acatgaataa
ttcaagatea
aaccotttet
ccatagccag
tagctagtet
gacagaagct
ggtgetitea
aatataagac
gectegttaga
ataatcatca
ggtgttattc

tgaaaccact

aggtotggag
acgacaagag
cttatattaa
gttcattttt
tttgtggaéc
aatacaaaaa
gtatcttttc
aaaggacaga
tetctaatag
ciggcaggag
aattttaggt
cteggtgttat
cottagetegt
accaggcaaa
agtacteggt

aactgcatteo

1G9 ERIANEY 3994
ggagga

3284
3344

3404

3524

3644
3704
3764
3824
3884
3944
4004
4064
4124
4184
4244
4304
4364
4424
4484
4544

4604



Thr Arg Glu Pro Ala Ala Glu lle Glu Ala Leu Leu Gly Met Asp Leu 100 105
W(ﬁ%l}{’al Arg Leu Gly Leu Glu Arg Gly Glu Thr Ala Lys Glu Ala Leu As
Phe 130 135 140 WO 03/104275 PQP/JR03/07006 13/74 Glu Asp Ala
Asn Ser Cys His Ser Phe Gin Ser Ala Tyr Leu lie Val 145 150 155 160
Asp Arg Asp Glu Ala Trp Val Leu Glu Thr lie Gly Lys Tyr Trp Ala 165 170
175 Ala Glu Lys Val Thr Glu Giy Val Arg Cys lie Cys Ser Gin Leu Ser
180 185 190 Leu Thr Thr Lys Met Asp Ala Glu His Pro Glu Leu Arg Ser

ctEYEtNRad Yp ik 20t Git-Darte Gahip Teptl balyio GhtEdadihea
Asn Phe Ser Glu 210 215 220 Val Phe Ser Pro Val Giu Asp His Leu Asp

geESeEly A lBc@ted it A S ARl 23 235 2860 Sar kete@dudlys Gitd@hatip
Ser lie Thr Val Gin Thr Met Met Asn 245 250 255 Thr Leu Arg Asp Lys

gehla GripsydtakCisalie g Bert SludeiitgPhec 266265 27l elitTheTtag
Ala Ser Gly Val Ser Val Lau Pro Gin Asn Arg Ser Ser 275 280 285 Pro

coBlmand Hist Tt Friacehcagy cineReo ep I e rotig Baitgs g guseeh
Phe Lys Pro Phe lie Phe Val Asp Asp Val Lys Leu Val Pro Lys Thr 305

aaggbesls BadctIRtsar Mtrcyadoat eRpIes peh RRGFERtRAR EILoLyEER,
Pro Arg 325 330 335 Phe Gin Giu Lys Pro AS% A{ra%é:rgtgﬁ %iéjalfgga'ggg

eapgeatali¢ R tEiG B Ay abratec Teteagaat
tgctattege agggaataat aat
210> 4
211> 414
<212> PRT
<213> Homo sapiens
{400> 4 _
Met Ala Ala Ala Pro Pro Ser Tyr Cys Phe Val Ala Phe Pro Pro Arg
1 5 10 15
Ala Lys Asp Gly Leu Val Val Phe Gly Lys Asn Ser Ala Arg Pro Arg
20 25 ' 30
Asp Glu Val Gin Glu Val Val Tyr Phe Ser Ala Ala Asp His Glu Pro
: 35 40 45
Glu Ser Lys Val Giu Cys Thr Tyr lle Ser lle Asp @ln Val Pro Arg
50 55 60
The Tyr Ala Ile Met lle Ser Arg Pro Ala Trp Leu Trp Gly Ala Glu
65 70 : 75 80
Met Gly Ala Asn Glu His Gly Val Cys lie Ala Asn Glu Ala lle Asn
85 90 95
Thr Arg Glu Pro Ala Ala Glu lle Glu Ala.Leu Leu Gly Met Asp Leu
100 105 110
Val Arg Leu Gly Leu Glu Arg Gly Giu Thr Ala Lys Glu Ala Leu Asp
115 120 125
Val lle Val Ser Leu Leu Glu Giu His Gly GIn Gly Gly Asn Tyr Phe
130 135 140

35125 Val lle Val Ser Leu Leu Glu Glu His Gly Gin Gly GIY RAPEgTo06

4664
4724
4784
4844
4904
4964

4987



Trp Ala Arg Ala lle lle Giu Ser Asp Gin Glu Gin Gly Arg Lys Leu 355 360
365 Arg Ser Thr Met Leu Glu Leu Giu Lys Gin Gly Leu Glu Ala Met Giu

WRHHI8423380 Glu lie Leu Thr Ser Ser Glu Pro Leu Asp Pro Ala GiCTWeoGhzo06
Asp 385 390 395 400 WO 03/1042%%@(&P/JP03/07006 14/74 Leu Phe
Tyr Asp Gys Val Asp Thr Glu lle Lys Phe Phe Lys 405 410 <210>5
<211> 5345 <212> DNA <213> Homo sapiens <220> <221> CDS <222>
(489). . (2840) <223> <400> 5 gtacttggtt aagcagttga aacctttttt gagcaggatc
tgtaaaagca taattgaatt 60 tgttteaccc ccgtggattc cagtgggccc gacagcgcaa

o1 §RICRIG0 £aodinalg 130, calalonRanAgCaRloqa agidleiod Falpajacaa

14 tiCacgaag tgacatittg tCacaggcaa agttggaaat iccaaagaga agtggigaga
ctttactag tcacagtgaa 240 gatgggagaa aatgacatac ctgcagcaga tgtgggctga

AsRRBIaGY HFFUrsCRR0vanteaggan IRRCEHIGH SigogRatRRasiiingag
aaaggaaggg ccaggactac 360 gaettggciytrtgaaacgg aagcataagggttcttttce
tccatttgtc tggatctgag 420 aacctgcatt tggtattagc tagtggaagc agtatgtatg

Al 9tERAALIGC RAlDCIBEaE 48Q | SLORIRYG-RIGROLIgEt 0gS Cae @IhoL@catzetg
get gee etciigy ccc 530 Met Ser QlgsGly His Gin Leu Gintheu Ala Ala Leu
Trp Pro 1 5 10 tgg ctg ctg atg get acc ctg cag gca ggc ttt gga cgc aca gga

Lectd 57 hFrpyediéelAbMethia Thr Bés G AdGhePHe G §ekrd rhAGly
Leu 15188 25 30 gta ctg gca §6& gcg gtg gag tot gad8a tea gca gaa cag

aaa get 626 :
G!n Ser Gin Gly Trp Trp Thr Giy Glu Gly Glu Phe Asn Phe Ser Glu

210 215 220

Val Phe Ser Pro Val Glu Asp His Leu Asp Gys Gly Ala Gly Lys Asp
225 230 235 _ 240

Ser Leu Glu Lys Gln Glu Glu Ser lle Thr Val Gin Thr Met Met Asn
245 250 255

Thr Leu Arg Asp Lys Ala Ser Gly Val Cys ile Asp Ser Glu Phe Phe
260 265 270

Leu Thr Thr Ala Ser Gly Val Ser Val Leu Pro Gin Asn Arg Ser Ser
275 280 , 285

Pro Cys lile His Tyr Phe Thr Gly Thr Pro Asp Pro Sér Arg Ser lle
290 295 300

Phe Lys Pro Phe lle-Phe Val Asp Asp Val Lys Leu Val Pro Lys Thr
305 310 315 320

Gln Ser Pro Cys Phe Gly Asp Aép Asp Pro Ala Lys Lys Gilu Pro Arg
325 | 330 335

Phe Glin Glu Lys Pro Asp Arg Arg His Glu Leu Tyr Lys Ala His Giu
340 345 350

Trp Ala Are Ala tle Ile Glu Ser Asp Gin Glu Gin Gly Arg Lys Leu
355 360 . 365

Arg Ser Thr Met leu Glu Leu Glu Lys Gin Gly Leu Glu Ala Met Glu
370 - 37 380

Giu lie Leu Thr Ser Ser G_Iu' Pro Leu Asp Pro Ala Glu Val Gly Asp
385 390 395 400



Val Leu Ala Ala Ala Val Glu Ser Glu Arg Ser Ala Glu Gin Lys Ala 35 40 45
att ate aga gtg ate ccc ttg aaa atg gac ccc aca gga aaa ctg aat 674 lie lle

WOQ\B§/ P4k Tie Pro Leu Lys Met Asp Pro Thr Gly Lys Leu Asn 50 55 6 WAB03/07006

03/104275 PCT/JP03/07006 15/74 efg/agt ttg gaa ggt gtg ttt get ggt gt
get gaa ate act cca gca 722 Leu Thr Leu Glu Gly Val Phe Ala Gly Val Ala
Glu lie Thr Pro Ala 65 70 75 gaa gga aaa tta atg cag too cac cog ctg tac
ctg tgc aat goo agt 770 Glu Gly Lys Leu Met Gin Ser His Pro Leu Tyr Leu
Cys Asn Ala Ser 80 85 90 gat gac gac aat ctg gag Oct gga ttc ate age ate
tcRa he lle Ser lle Val
L G B P T e e e %50 g otg ton
ctg got age aag get 866 Ser Pro Arg Arg Ala Pro Arg Pro Cys Leu Ser
Leu Ala Ser Lys Ala 115 120 125 cgg atg gcg ggt gag oga gga gee agt
<H@ebotg etc ttt gac ate act 914 Arg Met Ala Gly Glu Arg Gly Ala Ser Ala Vall
<4390 Phesssp lle Thr 130 135 140 gag gat oga got got get gag cag ctg cag
<y cagistg ggg ctg acc 962 Glu Asp Arg Ala Ala Ala Glu Gin Leu Gin Gin
<Ry Leinfalyseeiiear 145 150 155 tgg cca gtg gtg ttg ate tgg ggt aat gac

get gag aag ctg atg gag 1010 Trp Pro Val Val Leu lle Trp Gly Asn Asp Ala -

{220rLys Leu Met Glu 160 165 170 ttt gtg tac aag aac caa aag gee cat gtg

<28 atbRfag ctg aag gag 1058 Phe Val Tyr Lys Asn Gin Lys Ala His Val
<?g?t lle(éi8)ed28ADEGIU 175 180 185 190 coo cog gee tgg cca gat tat gat

tgg ate cta atg aca gtg gtg 1106 Pro Pro Ala Trp Pro Asp Tyr Asp Val
<41(')r5)>lle5Leu Met Thr Val Val 195 200 205

gracttgett aagcagttpa aaccttttit gagcaggatc tgtaaaageca taattgaati
tettteacee ccgtggattc cagtgegcee gacagegeaa cagtgectgg caacttgate
catatggaag agcaatecca agtgatciga cataatacaa attcacgaag tgacatitta
tcacaagcaa agttggaaat tccaaagaga agtggtgaga totttactag tcacagtgaa
gatggeagaa aatgacatac ctecageaga tgtegectega aaatatcete tltetetgoce
aatcaggaat getacctett tttggegaata aactitagag aaaggaaggg ccaaaactac
gacttggett totgaaacge aagcataaat gitcttttec teccattiste tegatctgag
aacctgcatt tgptattage tagtggaage agtatgtate gitgaagtegc attecigocas
ctegtage atg agt ggt ggc cac cag ctg cag ctg got goo cte tgg coc
Met Ser Gly Giy His Gln Leu GIn Leu Ala Ala Leu Trp Pro
1 b 10
tgg ctg ctg atg get ace ctg cag gca gge ttt gga cge aca gga cig
Trp Leu Leu Met Ala Thr Leu Gin Ala Gly Phe Gly Arg Thr Gly Leu
15 20 25 30
gta ctg gca geca gog gtg gag tot gaa aga tca goa gaa cag aaa get
Val Leu Ala Ala Ala Val Glu Ser Glu Arg Ser Ala Glu GIn Lys Ala
35 40 45
att atc aga gig atc coc ttg aaa atg gac ccc aca gga aaa cip aat

lie ile Arg Val lle Pro Leu Lys Met Asp Pro Thr Gly Lys Leu Asn
50 . 55 60

60
120
180

240
300
360
420

480

530

578

626

674



ggc acc ate ttt gtg ate ate ctg get tog gtg ctg cgc ate Ogg tgc 1154 Gly
Thr lle Phe Val lie lle Leu Ala Ser Val Leu Arg lie Arg Cys 210 215 220

WQhlesEgo cac age agg cog gat cog Ott cag cag aga aca gee @grl@0207006

Arg Pro Arg His Ser Arg Pro Asp Pr
235 goo ate age cag ctg gee ace agg
1250 Ala lle Ser Gin Leu Ala Thr Arg Arg Tyr Gin Ala Ser Cys Arg Gin

240 245 250 WO 03/104275 PCT/JP03/O7006 16/74 gee egg ggt gag tgg

cot 298 Ala Arg Gléglu Trp

ga ﬁ%ﬁ%ﬁﬁ?

u Gly Gin Glu Leu Arg 75 280 285 gtc att

(G g2E OG0
As0 - Tra

cca

ct?:, r%q

ee at

1eEI9GEIL ¢
g?ﬁ%lﬁﬁ Iy

cagpcat egg act tge coo egg tgo gtg ttc aac ate agy

His Arg Thr Cys Pro Leu Cys Val Phe Asn lie Thr Glu 305 310 315 gga
gatjatdeatibtontag iee£i0 @ga £ iatcgadaidacHan gas 149G (el EAsp
AsBasPhespadhindecleurtly @ro Bes Ang RurTyn Sidablu w20 825330
85 cca ggt cga agaetc cH¥etc att cgc cag cat dd® ggc cat gee cac 15380Pro

Gly Arg Arg Leu His Leu lie Arg Gin His Pro Gly His Ala His 335 340 345
agB3W targeaccEcst GOt gerstawetdan ¢k tontedpgydyagcaasty £686

SemfirmidreirgoMm Rre Tyra Bria SysCheProssek-aigiSer San Vs 353 360

365 got egg ccd g cca tee cag gagedd®gc 1634

e

tea

§eg W

a%é%et

gtcg ga gag ttc ot
I|e Cys Leu Glu Glu Phe Ser

i

ttg GAtag!
i

EH

99 gcagg

o

%;7‘&

tta egg cot ggt coo tt

Sy

gag 1442 Leu His Gin

Gin Gin Arg Thr Ala Trp 225 230
gg tac cag goo age tgo agg cag

) o

Ala Arg Pro Pro Arg ProGly Pro Phe Leu Pro Ser Gin Gtu Pro Gly
cge atg geg get gag cga gga gec agt got gte cte ttt

Arg Met Ala Gly Glu Arg Giy Ala Ser Ala Val Leu Phe

gag
Glu

tgg
Trp

Tttt
Phe
175

CCC
Pro

ggc
Gly

cec
Arg

EGC
Ala

gat
Asp

ceca
Pro
160

gtg
Val

24

Pro

ace
Thr

GGG
Pro

atec
|{e
240

cga
Arg
145

gtg
Val

tac
Tyr

g£ce
Ala

atec
lle

cge
Arg
225

asc
Ser

130

gct
Ala

gte
Val

aag
lys

teg
Trp

Tttt
Phe
210

cac
His

cag
Gln

gct
Ala

tte
Leu

aac
Asn

cca
Pro
195

gte
Val

age
Ser

cte
Lau

gct
Ala

ate
{le

caa
Gin
180

gat
Asp

ate
lle

agg
Arg

gCC
Ala

gag

Glu

teg
Trp
165

aag
{ys

tat
Tyr

atc
lle

ceg
Pro

ace
Thr
245

135

cag ctg
Gin Leu
150

ggt aat
Gly Asn

gee cat
Ala His

gat gtg
Asp Val

cteg got
Leu Ajla
215
gat ccg
Asp Pro
230

agg agg

Arg Arg.

cag
GIn

gac
Asp

gte

Val

teg
Trp
200

teg
Ser

ctt
Leu

tac
Tyr

cag
Gin

gct
Ala

agg
Arg
185

atc
tHe

gtg
Val

cag
Gin

cag
Gin

cocg
Pro

gag
Giu
170

att
Ie

cta
Leu

ctg
Ley

cag
Gin

EGC
Ala
250

ctg’

Leu
155

aag
Lys

gag
Glu

atg
Met

CEG
Arg

aga
Arg
235

agc
Ser

gac
Asp
140

gEg
Gly

ctg
Leu

ctg
Leu

aca
Thr

atc
lie
220

aca
Thr

tec
Cys

atc act
tle Thr

ctg acc
Leu Thr

atg gag
Met Giu

aag gag
Lys Glu
180

gtg gtg-

Val Val
205

cgg Tgc
Arg Cys

goc teg
Ala Trp

agg cag
Arg Gin

S8 Oy
e

-

22

.

10

818

866

914

962

1010

1068

1106

1154

1202

1250



370 375 380 atg gge cot egg cat cac cgc ttc ccc aga got geacat ccc egg
get 1682 Met Gly Pro Arg His His Arg Phe Pro Arg Ala Ala His Pro Arg

WOMAMZEB5 390 395 cca gga gag cag cag cgc ctg geca gga gee caRfCFEARP03/07006

coo tat gea caa 1730 Pro Gly Glu G'I'E/@l':{‘ Arg Leu Ala Gly Ala Gin His
Pro Tyr Ala Gin 400 405 410 ggc tgg gga atg age cac etc caa tee ace tea
cag cac cot get get 1778 Gly Trp Gly Met Ser His Leu Gin Ser Thr Ser
Gin His Pro Ala Ala 415 420 425 430 tgc cca gtg coo eta ego egg gee

e

Letod tﬁg

cec

1B

Ser Vaf

gga
Gly

cca
Pro
335

tac
Tyr

get
Ala

atg
- Met

cca
Pro

ggc
Gly
415

tec
Cys

gat 1c

320

get

Gly

cac
His

CEE
Arg

ggc
Gly

gega
Giy
400

tegg
Trp

cca
Pro

cga
Arg

ctc
Leu

GGG

Pro

oot
Pro

gag
Glu

Ega
Gly

gteg.

Vai

ttt

aga.

Arg

cct
Pro

cca

Pro
370

CEE
Arg

- 385

cag
Gln

atg
Met

cce
Pro

T

cte
Leu

got
Ala
3556

ceg
Arg

cat
His

cag
Gin

age
Ser

cta
Leu
435

cac cac cac tac 2162
GG CLg gga oce

Asp Ser Phe Ser Gin Ser Leu Gly Pro

cag

cac

His
340

260
Ala

cct

Pro

cac
His

CEG
Arg

cac
His
420

CEG

325

ctc att
Leu lle

tac ctg
Tyr Leu

gegt cco
Gly Pro

cge tte
Arg Phe
390

ctg gca
leu Ala
405

c¢tc caa
Leu Gln

cgg ECC

cge
Arg

tig

Leu

tte
Phe
375

GGG
Pro

gga
Gly

tce
Ser

agg

Arg Arg Ala Arg

cag
GIn

gEC
Gly
360

cte
Leu

aga
Arg

ECC
Ala

ace
Thr

coe
Pro
440

tet cga tot tac caa gaa

319k 4% r &\gfﬁlj} gLy Léda
géi %%F %g‘r @g &&A!a Pro
ga gaa agc tat tgcgga gaa cgce agt ggg taggtg
goa gat ggg cca 1874 Gly Glu Ser Tyr Cys Thr Glu Arg Ser Gly Tyr Leu
gtIRASREENLREO R0 4B 450 H00-d! Gae 188 AR ICaA08L0G 1Al 685 900
valotine A0l 0aG @y3oR2uAdaSel A Tetes REGRY AP Gus His GheSer
Ser Ser Asp Ser465 470 475 gtg gtc aagdgo acg gao atc age 288 cag ggg

gtc cat ggc ago agt 1970 Val Val Asn Cys Thr Asp lie Ser Leu Gin Gly Val
gtHligiGlytGeriger 480 485 438 totactdto ¢gt age tagietataggagicgactitigac
Vatobletdgiy Gxs 2@¢18 Hser @ Pie s 8ar SenLexs Sé&riSaspdrPHeAsp

Pro Leu VaR%Qr 495 500 505 510 #$& age cot aaa ggg gad@do cag cga

gtg gac atg cag cot agt gtg 2066 Cys Ser Pro Lys Gly Asp Pro Gin Arg
tty atsgMeeBinGRe Bdr Ve % 5Pe508° Eestdiiegaacodst 858
Bl gl gRaREE Q1M FYe él@riAPaqv Arg!Seflie
| Pro Thr Gly Glu THI830 535 540 cag gtt%%
tac cac cgc cac

Ser Arg Ser Tyr Gin Glu

cét
His
345
oot

Pro

cca
Pro

gct
Ala

cag.
‘His

Gin

tca
Ser
425

oot

Pro

330

cGC
Pro

tce
Ser

tee

Ser

gca
Ala

cac

410

.Cag

Gin

gac
Asp

g2EC
Gly

cgg_
Arg

cag
Gin

cat
His
395

cee
Pro

cac
His

agec
Ser

cat pco cac
His Ala His
350

agt geca gig

Ser Ala Val

365

gag cca gec
Glu Pro Gly
380

cec cge got
Pro Arg Ala

tat geca caa
Tyr Ala Gin

cct get got
Pro Ala Ala
430

agt gga tot
Ser Gly Ser
445

t&ac

ago cat gto cac

1298

1346

1394

1442

1490

1538

1586

1634

1682
1730
1778

1826



Gin Val Ser.Ser His Val His Tyr His Arg His Arg His His His Tyr 545 550

555 aaa aag egg ttc cag tgg cat ggc agg aag cot ggc Goa gaa ace gga
WOSYE42R | ys Arg Phe Gin Trp His Gly Arg Lys Pro Gly Pro Glu FGF/@H§3/07006

560 565 570 gto coo cag too agg cqtﬁqhatt cot cgg aca cag coo cag cca

gag 2258 Val Pro Gin Ser Arg Pro Pro lle Pro Arg Thr Gin Pro Gin Pro

Glu 575 580 585 590 Goa cot tot cot gat cag caa gtc ace gga too aac tea

gca goo cot 2306 Pro Pro Ser Pro Asp Gin Gin Val Thr Gly Ser Asn Ser

R e

O gog£ot ggc cca gtt gac go 0 age ato tgc
coo agt ace ago agt 2402 Ala Pro Gly Pro Val Asp Ala Ser Ser lle Cys

sod R PYaENE L1267 82D £30 635 VWP 031842 7R GEYIRRS/QAR0GcE8/74 1922
Al £19dIC A HECRRARA0Q1FIPIRICORS GNQ QTR CREICEREATLAURBAEE Leu

Phe Aggd eu Gin Lys Ser Seilzgu Ser Ala Arg His Pagasin Arg 640 645

650 aaa agg cgg ggg ggt coo too gag coo acc cot ggc tot cgg coo cag
gt2498 bys Ak AageCipdéhtPrassectalucBego dip Pto GhtSeycAmgPragGin - 1970
Va b53& 66166656 70higatsycd lactSgig tae Gba Gévtde taty atbitty GOG Sat

tadBfcc ccc 2546 Asp Al&85hr Val His Pro Ala CY0Gin lie Phe Pro His Tyr

Thr Pro 675 680 685 agt gtg goa tat cot tgg too oca gag gca cac coo ttg
toteayt fga DBOASeEalAta 38/ RES ERPSEF PERGIECKIF HIsP R ok lie 2018
SercJoGREoBYsoSeDF ekt 2 S8h el ﬁ‘a’é & an@& Rgttaetcdad Hee
49%ca ggc coo tgt 264 ro Pro Gly Leu Aspi Arg Leu Leu Pro é Orhr

tgcp rggglzca:roaae}/ Sgg:QSgg OcZZ‘Pcag cega gte gac atg cag cct agt gte 2066

Cys Ser Pro Lys Gly Asp Pro GlIn Arg Val Asp Met Gin Pro Ser Val
515 520 b25

acc tct cgg cot cgt tec tte gac teog gte gtg ccc aca ggg gaa acc 2114
Thr Ser Arg Pro Arg Ser Leu Asp Ser Val Val Pro Thr Gly Glu Thr

530 535 540
cag gtt tcc age cat gtc cac tac cac ¢gc cac cgg cac cac cac tac 2162
Gin Val Ser Ser His Val His Tyr His Arg His Arg His His His Tyr

545 550 _ 555
aaa aag cgg ttc cag tegg cat gsc agg aag cct ggc cca gaa acc gga 2210
Lys Lys Arg Phe Gin Trp His Gly Arg Lys Pro Gly Pro Glu Thr Gly
560 _ b65 570
gtc cce cag toc agg cct oot att coct cegg aca cag cce cag cca gag 2258
Val Pro Gln Ser Arg Pro Pro lie Pro Arg Thr Gin Pro Gin Pro Glu
5§15 - _ 580 .~ b8h 590
cca cct tot cot gat cag caa gtc ace gga tec aac tea gea gec oot 2306
Pro Pro Ser Pro Asp Gin Gln Val Thr Gly Ser Asn Ser Ala Ala Pro
585 600 605

teeg gge cgr ote tot aac cca cag tgc coco agg goc oic ool gag cca 2354
Ser Gly Arg Leu Ser Asn Pro G!n Cys Pro Arg Ala Leu Pro Glu Pro

610 615 620
goc cot ggc ceca gtt gac gec tec age atc tgc cec agt acc agc agt 2402

Ala Pro Gly Pro Val Asp Ala Ser Ser lle Cys Pro Ser Thr Ser Ser
625 : ‘ 630 635



tac tea aat tea cag eca gtg tgg ttg tgc ctg act cot ego cag coo 2690 Tyr
Ser Asn Ser Gin Pro Val Trp Leu Cys Leu Thr Pro Arg Gin Pro 720 725

WBHI¢# Gaa cca cat Goa cot ggg gag ggg cot tot gaa tgg agt tot FEXFPEY07066

Leu Giu Pro His Pro Pro Gly Glu Gly{igryfer Giu Trp Ser Ser Asp 735
740 745 750 acc goa gag ggo agg cca tgc cot tat cog cac tgo cag gtg etg
tog 2786 Thr Ala Glu Gly Arg Pro Cys Pro Tyr Pro His Cys Gin Val Leu
Ser 755 760 765 gee Gag cot ggo tea gag gag gaa etc gag gag ctg tgt

% Eaga%‘)tt% 3éa£'§a§'%°or LAY A BY GUERELEHCH S kY GYS
P 4May 60 d14P (4RO s@i9 K 9alg ISR dS GlagiaFa ASEE PR ¢
tggiggagat gtgtttgggc 289f45/al cctacctgge acagagigct gotcctggga
aaggaaagga ccacagcaaa eaccattett 2950 tttgccgtac ttoctagaag
aaBa8032HaRQAeIH088: 16619 1RG0 ¢ 0286000 IRE01EEUERCbe cag
Lyetanagdieg @lgcaliigtPtgopgadmac Picidiagtgreaddaasdecii@/@ro Gin
658tgtccagcc aggoaaods ctgctgectg tggegtgt@bsdggotggatc ccttgaag@g@o
3130 WO 03/104275 PCT/JP03/07006 19/74 tgagtttttg agggcagaaa
gajcagctaty gimgeraggagtiatater gageeticd Bl 9@ ctecticdacc actacttggt
Asncbtbttéﬁtn’c&éédib@cﬁﬁgttkhﬂa@&&a@dadtb@d’BQéb’ftt(tﬁgcagéaThl’ Pro
cgcatgacac cttatBdect ccctecttgg gtgag R; aacaccagct 3310 %Fgcccctc
cacagtaagg ctgctacatc ag ggcaacc ctggctctat cattttcctt 3370 ttttgcoaaa

lsaéggg%ﬁfjgc Atz gﬁ@?g%%gﬁ@f'gt r&ggé,g gﬁgﬁéﬁagfé%& ?5%&@3;@;

otgggggttg a ataagaa tagtgggga aaaaactc ctccttgaad atttcctgtc 3550

Jeagagteee a%agaggtag agaggaggag fitetdct actttatc cg cagaggaa,
prb f@ 5% iaaég Aot At oR PP oys
aagagt tgggaaa agiffgtct tagagcaagg atgggpaafg

gggacaacaa aggaaaagca 3730 aagtgtgacc cttgggtttg gacagcccag
+a399E5CATE! £65CAMAKR AQAAIRER03 (98 I CERYIAACE FRCAIIRIBYcco

TYi9gRiagag GraagirioracyieRCiep 1le9anandasstl genalkee®in Pro
ctcaigaggg tgacattcac cccagpgcag cctgaccact ctiggieecct 3910 caggcattat

cccatttgga atgtgaatgt ggtggcaaag tgggcagagg accccacctg 3970
ctg gaa cca cat cca cct ggg gag gege cot tot gaa teg agt tot gac
Leu Giu Pro His Pro Pro Gly Glu Gly Pro Ser Giu Trp Ser Ser Asp
735 740 745 - 750

acc gca gag ggc agg cca tegc cct tat cog cac tge cag gtg ctg teg
Thr Ala Glu Gly Arg Pro Cys Pro Tyr Pro His Cys Gin Val Leu Ser
755 760 : 765

gce cag cot gege tca gag gag gaa ctc gag gag cig tgt gaa cag got

Ala Gin Pro Gly Ser Glu Glu Glu Leu Glu Giu Leu Cys Glu Gin Ala
S 770 7175 780

gte tea gatgttcagg cctageticca accaagagig tectccagat gtgtttegee

Val

cotaccigee acagagtoct gotocligega aaggazagega ccacagcaaa caccattctt

tttegccgtac ttoctagaag cactggaaga gpacteggtea tegtgeagee tegagaggsty

cegtttecty ctocagetec agaccitgte tgcagaaaac atctegcagte cagcaaatce

atgtecages agscaaccag ctgctgcctg tgeegtetet gegotgeatce cettgaagee

2450

2408

2546

2594

2642

2690

2738

2786

. 2834

2890

2950

3010

3070

3130



ggaacctttt tccctcagtt agtggggaga ctagcaccta ggtacccaca tgggtattta 4030
tatctgaacc agacagacgc ttgaatcagg cactatgtta agaaatatat ttatttgcta 4090

WAkt ccacaaacag geactatgtt aagaaatata tttatttgct aatatattta 44S03P03/07006

tccacaaatg tggtctggtc ttgtggtttt gttctqtg% gactgtcact cagggtaaca 4210
acgtcatctc tttctacatc aagagaagta aattatttat gttatcagag gctaggctcc 4270
gattcatgaa aggatagggt agagtagagg gcttggcaat aagaactggt ttgtaagccc
4330 ctaaaagtgt ggcttagtga gatcagggaa ggagaaagca tgactggatt cttactgtgc
4390 ttcagtcatt attattatag%ttttca ttc ac{?cattatc atgct%%%%a actcagacc 4450

e gat SEECAERE A OHIRRE G AR JE T RARTa B 4510

gyge i

S

+tSEARYACERdG

R

AEHCE

Ul

ttcatgtgat aaaaaacatc caaac

Ic%%ﬁécét%%%%c‘&&ﬁ%@t%&aé%‘%@ﬂé‘%%%%%gct

cccggaagoa gctcaatcag gaggcetgggce tggaatgaca 4690 gcgcageggg

11 e gaRact Ak, CaPaAGIEat S CRGR AR 68 CPRRRN 4Y SEh T EatetecC

ctgcactcgg gctattgcga ggacagagag ctggtgctce attggcgtga 4810

+t BgieR0G AaLAGRtEJ8cataligies stcctgretagacacaaghiceesiteigetdZ0
cttccccgag aaaggtttgg taggggtggt ggtttagtge ctatagaaca aggoatttcg 4930

agctitttagacagigariatgn eagjdgdadaaceaiggee bert saciectar aatiggtatect
4990 tagtaaagga accgtgtcta agcgctaaga aotgcgcaaa gtataaatta

ctaeagabte a5 aagaeatereegacetrantaebafjanid saaegattitcotate

ttttccgocg tagctcccag 5110 gocagcatte ctgtggg
toageEiRA R ERGREERI RATTHAGEAS STTOTERHY

S

g§&ERRIEREYg

tctctgcaga gacaatccag agggagacag 5230 "tggattcact gcocccaat

EE AR AR B ORAE AR E SRR R PR 860 PRy RAEER ot

o SRS

3
i e

gcCcagegace
getgateggec
caggcecattat
ggaacctttt
tatcteaace
atatatttat
tccacaaatyg
acgtcatcte
gattcatgaa
ctaaaagtgt
- ttoagtcatt
tteggecaaat

ttgecaggact

cacaggagag
ctecatcages
cccattigga
toootoagtt
agacagacgoe
ccacaaacag
tgetetggtc
tttectacate
aggatagggt
ggettagtea
attattatac
actctgtgce

tacatgagat

tggattagag
tgacaticac
atgtgaatgt
agtggggéga
ttgaatcagg
gcactétgtt
ttetgetttt
aagagaagta
agagtagagg
gatcagggaa

tgttcactic

tegettttte

aatagagtgt

cacaagtctg
cccaggecag
getggcaaag
ctagecacecta
cactatgtta
aagaaatata
gttetgtegt
aattatttiat
gottgecaat
ggagaaagea
acacattate
agtccataaa

agaaaatatg

goctcactga
cctgaccact
tgggcagags
ggtacccaca
agaaatatat
titatttect
gactgtcact
gitatcagag
aagaactgst
tgactgegatt
atacttecagt
atgeggcctac

ttccaaagtg

SRR SR St ey

itieis e

gltegacaaga
cttegegccecot

accoccacctg

tgegtattta

ttatftgcta
aatatattta
cagggtaaca
gotaggctoe
tigtaagece
cttactgtece
gactcagacc
ttaatagttg

gaaaggﬁtta

3190
3250
3310
3370
3430
3490
3550
3610
3670
3730
3790
3850
3910
3970
4030
4090
4150
4210
4270
4330
4390
4450
4510

4570



Ala Ala Ala Val Glu Ser Glu Arg Ser Ala Glu Gin Lys Ala lie lie 35 40 45

Arg Val lie Pro Leu Lys Met Asp Pro Thr Gly Lys Leu Asn Leu Thr 50 55

WG GIu Gly Val Phe Ala Gly Val Ala Glu lle Thr Pro Ala Glu éfi}”@%ﬂg}'/@m“ﬁ
75 80 WO 03/104275 PCT/JP03/070@5721/74 Lys Leu Met Gin Ser His
Pro Leu Tyr Leu Cys Asn Ala Ser Asp Asp 85 90 95 Asp Asn Leu Glu

Pro Gly Phe lie Ser lle Val Lys Leu Glu Ser Pro 100 105 110 Arg Arg Ala

Pro Arg Pro Cys Leu Ser Leu Ala Ser Lys Ala Arg Met 115 120 125 Ala

Tt Y PR ALY AR S s AR RE LS UaBhe ASHce TPl 3P 24 36:488cc
140 Arg Ala Ala Ala Glu Gin Leu Gin Gin Pro Leu Gly Leu Thr Trp Pro

gcedfcaafalabahtfciet \GRckeHdie d rpctbadimA spedta €alted e bRitgaca

Met-Glu Phe Val 165 170 175 Tyr Lys Asn Gin Lys Ala His Val Arg lie Glu

gckEabby8eClcFigaRaot180t185:190 Alaatps BrctAspchyn fosyn Vel cirmilgac

Leu Met Thr Val Val Gly Thr 195 200 205 lle Phe Val lle lle Leu Ala Ser

Vi iotigoA i) Hoakily €y wotgiftas 24 (2246262 A rg AR Suiotrg Figepgiea
Pro Leu Gin Gin Arg Thr Ala Trp Ala lle 225 230 235 240 Ser Gin Leu
ag A e A\rgonng TR BB aiA B et ey < Bkgetarmaaskayaerngbotescc Rte
Glu Trp Pro Asp Ser Gly Ser Ser Cys Ser Ser Ala Pro Val Cys 260 265

cthoecagagicesgetites | feserphees FaSieayasitEalaeag R feanald wis

280 285

. ottectagac ggtgaaatga aagggaaaaa aaggacacct aatctcctac aaatggtett

tagtaaagea
cgagcaaaca
gocagcatic
gegtggeect
tggattcact
cgegetlaceca
<2100 6

- L2112 783
{212> PRT
<213>  Homo sapiens
<400> 6 :
Met Ser Gly Gly Hi

1 - - 5

Leu Met Ala Thr Leu
20

Ala Ala Ala Val Glu
35

Arg Val [le Pro Leu
50

Leu Glu Gly Val Phe
65

Gin Leu Gin Leu Ala Ala
Gin Ala Gly Phe Gly Arg.
Ser Giu Arg Ser Ala Glu

“Lys Met Asp Pro Thr Gly

55

40

25

10

accgtgtota agegctaaga actgogcaaa
gacggagttt taaaagataa.atacééattt
ctgtpggaag caagteggaaa ccctatagoeg
gtcgctgg;at ttottctogg totetgcaga
gcccocaatg cttctaaaac geggzagacaa

teoggggaaca ggaccgacgc CCaggeccac

gtataaatta
ttttcé;ccg
ctotegeagt
gacaatccag
aacaaaaaaa

cagccococtic

tecageocggaa
tagctceocag
taggaaggag
agggagacag
aacaaacttc

gtecc

Léu Trp Pro Trp Leu

15

Thr Gly Leu Val Leu

30

Gin Lys Ala lle Ile

45

Lys Leu Asn Leu Thr

60

Ala Gly Val Ala Glu ile Thr Pro Ala Glu Gly

10

75

.80

4630
4690
4750
4810

4870
4930

4990

5050

5110

5170
5230
5290

5345



Ser Cys Leu His Glu Phe His Arg Asn Cys Val Asp Pro Trp Leu His 290

295 300 Gin His Arg Thr Cys Pro Leu Cys Val Phe Asn lle Thr Glu Gly
WRRH1B055310 315 320 Ser Phe Ser Gin Ser Leu Gly Pro Ser Arg&eIslynioo6

Gin Glu Pro Gly 325 330 335 WO 03/1 i275 PCT/JP03/07006 22/74 Arg

Arg Leu His Leu lle Arg Gin His Pro'Gly His Ala His Tyr His 340 345 350

Leu Pro Ala Ala Tyr Lou Leu Gly Pro Ser Arg Ser Ala Val Ala Arg 355 360

365 Pro Pro Arg Pro Gly Pro Phe Leu Pro Ser Gin Glu Pro Gly Met Gly

370 375 380 Pro Arg His His Arg Phe Pro Arg Ala Ala His Pro Arg Ala Pro
Lygheusdlssdy neendd! GRIeihEid m%%&xf@%@ Ria Gfr BAFRyr
Ala Gin Gly Trp™405 410 415 Gly Met Ser His Leu Gin Ser Thr'Ser GinHis
Prp Ala-Al Pro.420.425,430Val Arg Ar Arg Prg Pro
Asﬁsgps %gre %2‘5{? I?/P'éoerGC';YyOPCﬁﬁ ﬁﬁ%\?ﬁ) E‘E%&Lﬁ%/}% QEGQl%rA?gUSer
Gly Tyr Leu %\ a Asp Gly Pro Ala Ser 450 455 460 Asp Ser Ser Ser Gly
Argf&gyﬁn His GYarererer 8 SR S6F Yal VRl 4884194 ia 4500 Cys
_ hr Aspiie Ser Lou Gin Gly Vaidis Gly Ser Ser Serjblar 485 490 495 Phe
Cys Ser Ser Leu Ser Ser Asp Phe Asp Pro Leu Val Tyr Cys Ser 500 505
A1810 PreluyaigiyeAs AP0 Sein Arg Val Asp et GispProSanval ithager 11
. 5139520 525 Arg Pro Argaser Lou Asp Ser Val™Mal Pro Thr Gly Glu Thr
Gin Val 530 535 540

Arg Ala Ala Ala Glu G!n Leu GIn Gin Pro Leu Gly Leu Thr Trp Pro

145

Val Val Leu lle

Gln
180

Tyr Lys Asn

Pro Asp

195

Ala Trp

Phe Val lie

210

ie

Arg His

Ser Arg
225 -

Ser Gin Leu Ala

Gly Glu Trp Pro

- 260

Ala Cys Leu

275

e

Ser Cys Leu His

290

Gin
305

His Arg Thr

Ser Phe Ser GIn

150

Trp Gly Asn
185

Lys Ala His

Tyr Asp Val

fle Leu Ala
215

Asp Pro
230

Pro

Thr Arg Arg
245

Asp Ser Gly

Glu Glu Phe

Glu Phe His
295

Cvs Pro Leu
310

Ser Leu Gly
325

Asp Ala Glu

170

Val Arg lle
185

Trp lle Leu
200

Ser Val Leu
lLeu Gin GIn

Tyr Gln Ala
250

Ser Ser Cys
265

Ser Glu Gly
280

Arg Asn Cys

Cys Val Phe

Pro Ser Arg
330

165

Lys Leu Met-Glu

Glu Leu Lys
Met Thr Val
205

Arg lie Arg
220

Arg Thr Ala
235

Ser Qys Arg

Ser Ser Ala

Gin Glu Leu

285

Val Asp Pro
300

Asn lle Thr
315

Ser Tyr Gin

Glu

190

Val

Cys

Trp

GlIn

Pro

270

Arg

Trp

Glu

Glu

160

- Phe Val
175

Pro Pro
Gly Thr
Arg Pro

Ala lle
240

Ala Arg
255

Val Cys
Val lle
Leu His
Gly Asp

320

Pro Gly
335



Ser Ser His Val His Tyr His Arg His Arg His His His Tyr Lys Lys 545 550

555 560 Arg Phe Gin Trp His Gly Arg Lys Pro Gly Pro Giu Thr Gly Val
WY BEE 570 575 Gin Ser Arg Pro Pro lle Pro Arg Thr Gin Pro GHEBHE G006

Pro Pro 580 585 590 WO 03/104275 P& T/JP03/07006 23/74 Ser Pro

Asp Gin Gin Val Thr Gly Ser Asn Ser Ala Ala Pro Ser Gly 595 600 605

Arg Leu Ser Asn Pro Gin Cys Pro Arg Ala Leu Pro Glu Pro Ala Pro 610

615 620 Gly Pro Val Asp Ala Ser Ser lle Gys Pro Ser Thr Ser Ser Leu

S T R

Ser Arg Pro Gin Asp Ala 660 665 670 Thr Val His Pro AIa Cys Gin lle Phe
Leﬂﬂld'ﬂa"mf: ¥O 6" Ml BYy PRO 885 AMa B¥r-PLoal Pt Rrasgiu

Ala Higd#ro Leu lle Gys Gly PggdPro 690 695 700 Glyglseu Asp Lys Arg

Leu Leu Pro Glu Thr Pro Gly Pro Gys Tyr Ser 705 710 715 720 Asn Ser
Pré&Sm-EIRYabispdigureys biedl Téw Pro A GnrPad Lerr-618 (72 Bet3G RBS5

Pigyélis Pro Pro Gly Glu @RgPro Ser Glu Trp SeB&ker Asp Thr Ala 740

745 750 Glu Gly Arg Pro Cys Pro Tyr Pro His Cys Gin Val Leu Ser Ala Gin
Pra 35 60 365 PG IPieePEILAGIL G A Big @npl_@tgoybadﬂnceﬁi wa
385/al 770 775 780 <2388 7 <211> 22 395

Glu Gin Gln Arg Leu Ala Gly Ala Gin His Pro Tyr Ala GIn Gly Trp
405 410 . 415

Giy Met Ser His Leu Gin Ser Thr Ser Gin His Pro Ala-Ala Cys Pro
420 - 425 430

Val Pro Leu Arg Arg Ala Arg Pro Pro Asp Ser Ser Gly Ser Gly Glu
435 440 445

Ser Tyr Cys Thr Glu Arg Ser Gly Tyr Leu Ala Asp Gly Pro Ala Ser
450 . 455 460

Asp Ser Ser Ser Gly Pro Cys His Gly Ser Ser Ser Asp Ser Val Val
465 470 475 480

Asn Cys Thr Asp lle Ser Leu GIn Gly Val His Gly Ser Ser Ser Thr
485 ' 490 495

Phe Cys Ser Ser Leu Ser Ser Asp Phe Asp Pro Leu Val Tyr COys Ser
500 505 510

Pro Lys Gly Asp Pro Gin Arg Val Asp Met Gin Pro Ser Val Thr Ser
“ 516 . 520 525

Arg Pro Arg Ser Leu Asp Ser Val Val Pro Thr Gly Glu Thr Gln Val
530 535 540

Ser Ser His Val His Tyr His Arg His Arg His His His Tyr Lys Lys
545 550 555 560

Arg Phe GIn Trp His Gly Arg Lys Pro Gly Pro Giu Thr Giy Val Pro .
565 570 575

Gln Ser Arg Pro Pro lle Pro Arg Thr Gln Pro Gin Pro Glu Pro Pro
580 ‘ 585 590



<212> DNA <213> Artificial <220> <223> an artificially synthesized

er sequence <400> 7 acaacagcct caagatcatc ag 22 WO 03/104275
‘%@3%‘@%?3/07006 24/74 <210> 8 <211> 20 <212> DNA <213PEFFRH7006
<220> <223> an artificially synthesizggyarimer sequence <400> 8
ggtccaccac tgacacgttg 20 <210> 9 <211> 22 <212> DNA _ <213>
Artificial <220> <223> an artificially synthesized primer sequence <400>
9 agctgagaca tttgttctct tg 22 <210> 10 <211> 22 <212> DNA <213>

SEAVQPS'EN 528Y7 Criva ,armrtlgﬂftlg/eﬁyﬂgp,egg,edwgrm;]sp,qgeg;,q,eG$§OO>
ata@g%pcag ctgagtccag ag ggp <2 >2%05

Arg Leu Ser Asn Pro Gin Cys Pro Arg Ala Leu Pro Glu Pro Ala Pro
610 615 620

Gly Pro Val Asp Ala Ser Ser lle Cys Pro Ser Thr Ser Ser Leu Phe
625 630 635 640

Asn Leu Gln Lys Ser Ser Leu Ser Ala Arg His Pro Gin Arg Lys Arg
G645 650 655

Arg Gly Gly Pro Ser Gliu Pro Thr Pro Gly Ser Arg Pro Gin Asp Ala
660 665 670

Thr Val His Pro Ala Cys GIn lle Phe Pro. His Tyr The—Pro Ser Val
675 ' 680 : 685

Ala Tyr Pro Trp Ser Pro Glu Ala His Pro Leu lle Cys Gliy Pro Pro
690 _ 695 700

Gfy Leu Asp Lys Arg Leu Leu Pro Glu Thr Pro Giy Pro Gys Tyr Ser
705 710 715 720

Asn Ser Gin Pro Val Trp Leu Gys Leu Thr Pro Arg Gin Pro Leu Glu
725 730 735

Pro His Pro Pro Gly Glu Gly Pro Ser Giu Trp Ser Ser Asp Thr Ala -
740 745 750

Glu Gly Arg Pro Cys Pro Tyr Pro His Gys Gin Val Leu Ser Ala GlIn
755 760 : - 765

Pro Gly Ser Giu Glu Glu Leu Glu Glu Leu Cys Giu GIn Ala Val
170 775 780

210> 7

211> 22

{212> DHNA

{213> Artificial

{2200
(223> an artificially synthesized primer sequence

400> 7 o
acaacagcct caagatcate ag : 22



<212> DNA <213> Artificial <220> <223> an artificially synthesized
&rimer sequence <400> 11 ttcccgatat caacatctac cag 23 WO 03/104275
B3/07006 25/74 <210> 12 <211> 23 <212> DNA <213BRCAYEREIAT006

<220> <223> an artificially synthesigggdzgrimer sequence <400> 12
agtgtgtgac ctcaataagg cat 23 <210> 13 <211> 27 <212> DNA <213> !
Artificial <220> <223> an artificially synthesized primer sequence <400>
13 caggctttgg acgcacagga ctggtac 27 <210> 14 <211> 27 <212> DNA
<213> Artificial <220> <223> an artificially synthesized primer sequence

<o 7¢90% 14 ctttgtgatcatcctggcett cggtget 27 <210> 15 <211> 22

211> 20

<212> DNA

<{213> Artificial

220> ' _
<223> an artificially synthesized primer sequence

<400> 8
getoccaccac tgacacgtig ' 20

2100 9

211> 22 |
<212> DNA . . : - : -
<213> Artificial

{220,
{223> an artificially synthesized primer sequence

<400> 9
agctgagaca tttgttctet tg _ 22

{2102 10

211> 22

{212> DNA. .
{213> Artificial

<2200 :
£223> an artificially synthesized primer sequence

<400> 10 . :
tataaaccag ctgagtccag ag 22

2100 1

211> 23

<212> DNA

<213> Artificial

<{220>
{223> an artificially synthesized primer sequence

<400> 11
tteccgatat caacatctac cag : o 23



<212> DNA <213> Artificial <220> <223> an artificially synthesized
primer sequence <400> 15 ggttgagatt taagttctca as 22 WO 03/104275

WPGHHRE3/07006 26/74 <210> 16 <211> 41 <212> DNA <21FPCAHMGAT006
<220> <223> an artificially synthesizgtyprimer sequence <400> 16
agttaagctt gccgggatga cttctcagceg ttccectctg g 41 <210> 17 <211> 32
<212> DNA - <213> Atrtificial <220> <223> an artificially synthesized
primer sequence <400> 17 atctcgagta ccaaggaccc ggcccgactc tg 32
<210> 18 <211> 34 <212> DNA <213> Artificial <220> <223> an

¢opgtificiglly synthesized primer sequence <400> 18 gcggatccag gatggctgct

<ofpagatgetc caag 34 <210> 19 <211> 36

<{212> DHNA

213> Artificial

{220>
<{223> an artificially synthesized primer sequence

<400> 12 _
agtgteteac ctcaataagg cat _ 23

<210> 13

211> 27

<212> DNA . R
<213> Artificial

{2200
{223> an artificially synthesized primer sequence

<400> 13
caggctttee acgcacagga cigetac : 27

210> 14

11> 27

<212> DNA

213> Artificial

{2207 ' .
{223> an artificially synthesized primer. sequence

<400> 14 _
ctttietegatc atoctgectt cgetect . o _ 21

210> 15

<L21i> 22

<212> DNA

{213> Artificial

<220>
€223> an artificially synthesized primer sequence

<4007 15
gattgagatt taagtictca aa 7 _ 22



<212> DNA <213> Artificial <220> <223> an artificially synthesized
primer sequence <400> 19 tagaattctt aaagaactta atctccgtgt caacac 36
Wa1641104275 PCT/IP03/07006 27/74 <210> 20 <211> 31 <PIPBIPNAT006
<213> Artificial <220> <223> an arti@g’rﬂly synthesized primer sequence
<400> 20 tgcagatctg cagctggtag catgagtggt g 31 <210> 21 <211> 32
<212> DNA <213> Artificial <220> <223> an artificially synthesized
primer sequence <400> 21 gaggagctgt gtgaacaggc tgtgtgagat gt 32
<210> 22 <211> 16 <212> DNA <213> Artificial <220> <223> an
& ificj‘ ly synthesized S-oligonucleotide <400> 22 tctgcacggt gagtag 16
o1 2103 3<211> 16

{212> DHNA
{213> Artificial

{2200 -
{2923> an artificially synthesized primer sequence

{400> 16
agttaagctt goeggpatea cttoteageog ttoccototg g 41

210> 17

Q211> 32

<212> DNA . -
<213> Artificial

<220>
<223> an artificially synthesized primer seguence

<400> " 17

atctogagta ccaaggaccc ggeccgacte tg _ 32

<210> 18

211> 34

<212> DNA

213> Artificial

<220> _
{2923> an artificially synthesized primer sequence

<400> 18
gcggatccag gatgegcteget geageiccotc caag | 34

<210> 19

<211> 36

<212> DNA

<213> Artificial

<220>
<223> an artificially synthesized primer sequence

<400> 19
tagaattctt asagaactta atctceglgt caacac 36



<212> DNA <213> Artificial <220> <223> an artificially synthesized
S-oligonucleotide <400> 23 ctactcaccg tgcaga 16 WO 03/104275
WOPIS/I3IPH3/07006 28/74 <210> 24 <211> 16 <212> DNA <213=notHisiedoos
<220> <223> an artificially synthesigeg-oligonucleotide <400> 24
ttctgtaggt gttgca 16 <210> 25 <211> 16 <212> DNA <213> Atrtificial
<220> <223> an artificially synthesized S-oligonucleotide <400> 25
tgcaacacct acagaa 16 <210> 26 <211> 16 <212> DNA <213> Artificial
<220> <223> an artificially synthesized S-oligonucleotide ' <400> 26
<o fgiitcagga tggetg 16 <210> 27 <211> 16

211> 31
<212> DNA
<213> Artificial

<220>
223> an artificially synthesized primer sequence

<400> 20
tgcagatcte cagetgptag catgapteegt g

210> 21

211> 32

<212> DNA - P
<213> Artificial

{220>
{223> an artificially synthesized primer seguence

<400> 21
gaggaegciegt gteaacagepe tegtgteagat gt

210> 22

211> 18

<212> DNA

<213> Artificial

<2207
<223> an artificially synthesized S-oligonuclectide.

<400> 22
tetgeacgegt gagtag

210> 23
<2it> 16
<212> DNA
<213> Artificial

{2200
<{223> an artificially synthesized S-~oligonucleotide

<4002 23
ctactcaccz tgcaga

31

32

16

16



<212> DNA <213> Artificial <220> <223> an artificially synthesized
S-oligonucleotide <400> 27 cagccatcct gaaaag 16 WO 03/104275
WEHMBH3/07006 29/74 <210> 28 <211> 16 <212> DNA <213BCAYHRHAI7006
<220> <223> an artificially synthesiggd;p-oligonucleotide <400> 28
aggttgaggt aagccg 16 <210> 29 <211> 16 <212> DNA <213> Atrtificial
<220> <223> an artificially synthesized S-oligonucleotide <400> 29
cggcttacct caacct 16 <210> 30 <211> 16 <212> DNA <213> Attificial
<220> <223> an artificially synthesized S-oligonucleotide <400> 30
<2{%gta%atg agtggt 16 <210> 31 <211> 16
211> 16

<212> DNA
213> Artificial

{2200
{293> an artificially synthesized S-o!igonucieotide

<4000 24
ttctgtaget gttgca . - 16

{216> 25

211> 16

<212> DNA o -
{213> Artificial

<2207
{223> an artificially synthesized S-oligonucleotide

{400> 25
tgcaacacet acagaa 16

{210> 26

211> 16

<212> DNA

{213> Artificial

{2207 ‘
<223> an artificially synthesized S-oligonucleotide

400> 26 |
cttttcasga tegcte | | | 16

{2100 27

211> 16

{212> DNA

{213> Artificial

{2200 ]
{223> an artificially synthesized S-oligonucleotide

<400> 27 . ,
cagcoatcct gaaaag o . - 16



<212> DNA <213> Artificial <220> <223> an artificially synthesized
S-oligonucleotide <400> 31 accactcatg ctacca 16 WO 03/104275
WORTY41763/07006 30/74 <210> 32 <211> 22 <212> DNA <21Z£R#Hfigho0s
<220> <223> an artificially synthesggzqgrimer sequence <400> 32
tggtagccaa gtgcaggtta to 22 <210> 33 <211> 22 <212> DNA <213>
Artificial <220> <223> an artificially synthesized primer sequence <400>
33 ccaaagggtt tctgcagttt ca 22 <210> 34 <211> 30 <212> DNA <213>
Artificial <220> <223> an artificially synthesized primer sequence <400>
<21%§ tggggatcca gagcagattg tactgagagt 30 <210> 35 <211> 29
211> 16 -

<212> DNA
<{213> Artificial -

{220 :
(223> an artificially synthesized S~oligonucleotide

<400> 28
aggttgaget aageeg 16

210> 29

211> 16

<212> DNA . ‘ g -
<213> Artificial

{2207
£293> an artificially synthesized S—oligonucleotide

<400> 29
ceggctiacct caacct 16

210> 30

211> 16

<212> DNA

{213> Artificial

{2200
{223> an artificially synthesized S—oligonucleotide

<400> 30
tegtagcatg agtegt 16

<210> 31

211> 16

<212> DNA

213> Artificial

{2207 ) .
<223> an artificially synthesized S-oligonucleotide

<400> 31
accactcatg ctacca , 16



<212> DNA <213> Artificial <220> <223> an artificially synthesized
primer sequence <400> 35 ctctatctcg agtgaggcgg aaagaacca 29 WO
WOQBAMU4275 PCT/IP03/07006 31/74 <210> 36 <211> 47 <212> BISAIP3/07066
<213> Artificial <220> <223> an artg'tp/}quy synthesized primer sequence
<400> 36 tttaagcttg aagaccattt ttggaaaaaa aaaaaaaaaa aaaaaac 47
<210> 37 <211> 34 <212> DNA <213> Artificial <220> <223> an
artificially synthesized primer sequence <400> 37 tttaagcttg aagacatggg
aaagagtggt ctca 34 <210> 38 <211> 51 <212> DNA <213> Artificial
<7 O% <223> an artificial | y synthes i zed oligonucleotide sequence
o7 Oi 8 caccgaagca gcacgacttc ticttcaaga gagaagaagt cgtgctgctt ¢ 51
TR 0ggP <211> 51

<213> Artificial

<220>
<223> an artificially synthesized primer. sequence

<400> 32
tggtagecaa ghecaggtta ta _ 22

210> 33

Q211> 22

<212> DNA
<213> Artificial

{220
{223> an artificially synthesized primer sequence

<400> 33 _
ccaaagggtt totgcagtit ca _ \ 22

210> 34

211> 30

<{212> DNA

<213> Artificial

{2200
<223> an artificially synthesized primer sequence

<400> 34 __
tgcggatcca gagcagattig tactgagagt _ _ o 30

<210> 35

211> 28

<212> DNA

<213> Artificial

{2200
<223> an artificially synthesized primer sequence

<400> 35
ctetatctog agtgaggoeg aaagaacca _ 20



<212> DNA <213> Artificial <220> <223>an artificially synthesi
zed oligonucleotide sequence <400> 39 aaaagaagca gcacgacttc ttctctcttg

w@agaagasagt cgtgctgett ¢ 51 WO 03/1.04275 PCT/IP03/07006  324¢45p03/07006
<210> 40 <211>51 <212> DNA <2{5>§ tificial - <220> <223> an
artificially synthesized oligonucleotid M éiRNA <400> 40 tcccgtcacc
ggatccaact cagttcaaga gactgagttg gatccggtga ¢ 51 <210> 41 <211> 51
<212> DNA <213> Artificial <220> <223> an artificially synthesized
oligonucleotide for siRNA <400> 41 aaaagtcacc ggatccaact cagtctcttg

¢ tgagttg gatccggtga ¢ 51 <210> 42 <211> 51 <212> DNA <213>

<22 ficigl <220> <223> an artificially synthesized oligonucleotide for SIRNA

o7 O>D étcccgctatt gcacagaacg cagttcaaga gactgcgttc tgtgcaatag ¢ 51

<2T$30%

iwEtaPt
<220>

223> an artificially synthesized primer sequence

400> 36
tttaagette aagaccatit ttepaaassa aasaaaaaza aaaaaac

<210> 37

Q211> 34

{212> DNA

{213> Artificial

<220>
<{223> an artificially synthesized primer sequence

<400> 37
Ittaagcttg aapgacatgeg asagagtest otca

<210> 38

211> 51

<212> DNA

213> Artificial

{220>
<223> an artificially synthesized oligonucleotide sequence

<400> 38
caccgaagca gecacgacttc ttcttcaaga gagaagaagt cgtegctegett o

<210> 39

<211> 51

{212> DNA

<213> Artificial

{220>
<223> an artificially synthesized oligonucleotide sequence .

{400> 39
aaaagaagca gocacgacttc ttetotcile aagaagaagt cgtegctgett ¢

47

34

51

51



<212> DNA <213> Artificial <220> <223> an artificially synthesized
oligonucleotide for sSiRNA <400> 43 aaaagctatt gcacagaacg cagtctcttg
W@ LHHEEHE tgtgcaatag ¢ 51 WO 03/104275 PCT/JP03107006 33/FAT/IPO3/07006
<210> 44 <211>51 <212> DNA <2§Q?Q4Artificial <220> <223> an
artificially synthesized oligonucleotide for sSiRNA <400> 44 tccccagaaa
gctgttatca gagttcaaga gactctgata acagcttict g 51 <210> 45 <211> 51
<212> DNA <213> Artificial <220> <223> an artificially synthesized
oIigonucIeotide for sSiRNA <400> 45 aaaacagaaa gctgttatca gagtctcttg
ta acagctttct g 51 <210> 46 <211> 51 <212> DNA <213>
<2H f|c <220> <223> an atrtificially synthesized oligonucleotide for SIRNA
fgpoh,@,@ tccctgagcec acctccaatc cacttcaaga gagtggattg gaggtggctc a 51

<2ﬁ¥>103\n4€ iFPia o1

{2202
223> an artificially synthesized oligonucleotide for siRNA

400> 40
toccgtcace ggatccaact cagttcaaga gacigagtteg gatceggtea ¢ 51

210> 41

211> 51

<212> DNA - - -
<213> Artificial

{2202
<223> an artificially synthesized oligonucieotide for siRNA

<400> 41
aaaagtcacc ggatccaact cagtctctig aactgagttp gatccggiga ¢ 51

210> 42

<211> 5t

<212> DNA

<213> Artificial

{2200
{223> an artificially synthesized oligonucleotide for siRNA

<400> 42
tcoogetatt gecacagaacg cagitcaaga gactgegtic tgtecaatag ¢ 51

<210> 43

<{211> 51

<{212> DNA

<213> Artificial

{220> :
{223> an artificially synthesized oligonucleotide for siRNA

<400> 43
aaaagetatt gcacagaacg cagtctcttg aactgegttc tgtgeaatag ¢ 51



<212> DNA <213> Artificial <220> <223> an artificially synthesized
oligonucleotide for sSiRNA <400> 47 aaaatgagcc acctccaatc cactctcttg
WhEHIg§HEg gaggtggete a 51 WO 03/104275 PCT/JP03/07006 3£k78/3p03/07006
<210> 48 <211> 51 <212> DNA <§§§?4Artificial <220> <223> an
artificially synthesized oligonucleotide for siRNA <400> 48 tcccctgcac
ggacatcagc ctattcaaga gataggctga tgtccgtgca g 51 <210> 49 <211> 51
<212> DNA <213> Artificial <220> <223> an artificially synthesized
oligonucleotide for siRNA <400> 49 aaaactgcac ggacatcagc ctatctcttg
<2ﬁ?}1_a_ggé:tga tgtccgtgca g 51 <_21_0> 50 <211? 51 <_212> DNA_ <213>_
CofyF ificigl <220> <223> an artificially synthesized oligonucleotide for SIRNA
Oxpp0 tceegtgteca gagagecctg ggattcaaga gatcccaggg ctetctgaca ¢ 51

<
(o 18107 2L 51

{2200
<{223> an artificially synthesized oligonucleotide for siRNA

<400> 44 .
tecoocagaaa getettateca gagttcaaga gactcotgata acagctiter g : 51

<210> 45

211> 51 |

<212> DNA | - -
213> Artificial

{2207
223> an artificially synthesized oligonucleotide for siRNA

400> 45
aaaacagaaa gotgitatca gagtctctip aactctgzata acagetttet g 51

<210> 46

211> 51

<212> DNA

<213> Artificial

{220>
{223> an artificially synthesized oligonuclieotide for siRNA -

<400> 46 _
tecotgagee accticcaate cacticaaga gaptggattipg gagstegcic a 51

210> 47

211> 51

<212> DNA

<{213> Artificial

{2200
223> an artificially synthesized oligonucleotide for siRNA .

<{400> 47
aaaatgagcc acctoccaatc cactetetis aagtggattg gaggtggete a : 51



<212> DNA <213> Artificial <220> <223> an artificially synthesized
oligonucleotide for sSiRNA <400> 51 aaaactgtca gagagccctg ggatctcttg
W@ addalyg ctctctgaca ¢ 51 WO 03/10427-5 PCT/JP03/07006 3BA7H/IPO3/67006
<210> 52 <211> 51 <212> DNA <233 Artificial <220> <223> an
artificially synthesized oligonucleotide tfor sSiRNA <400> 52 tccccctcaa
tgtcatttgg atgttcaaga gacatccaaa tgcaattgag g 51 <210> 53 <211> 51
<212> DNA <213> Artificial <220> <223> an artificially synthesized
oligonucleotide for sSIRNA <400> 53 aaaacctcaa tgtaatttag atgtctcttg
¢ cat& aaa tgcaattgag g 51 <210> 54 <211> 51 <212> DNA <213>
< %ic%ﬂw <223> an artificially synthesized oligonucleotide for siRNA
Ot tecctgteat ttggatggtc actitcaaga gaagtgacca tccaaatgac a 51
03

<
3 FRdik ©1

2
2
<2

{2207
<2923> an artificially synthesized oligonucieotide for siRNA

<400> 48
tcooctegcac ggacatcage ctattcaaga gataggetga tgtccgigea g _ 51

{210> 49

<211> 51

<212> DNA : g -
<213> Artificial '

{220>
{293> an artificially synthesized otigonucleotide for siRNA

<400> 49
aaaactgcac ggacatcage ctatctettg aataggotga tgtcocgigeca g 51

<210> 50

<211> 5t

<212> DNA

213> Artificial

{2202 . )
{223> an artificially synthesized oligonucleotide for siRNA

<400> 50 _ _
tocogtitca gagagecctg ggattcaaga gatcccaggg ctotctgaca ¢ : : 51

<2100 51

211> 51

<212> DNA

{213> Artificial

{2200 '
<9293> an artificially synthesized oligonucleotide for siRNA

<400> 51 _
aaaagtgtca gagagcoctg gegatcetettg aatcccages cteteotgaca ¢ 51



<212> DNA <213> Artificial <220> <223> an artificially synthesized
oligonucleotide for sSiRNA <400> 55 aaaatgtcat ttggatggtc acttctcttg
WaHH¢ISca tccaaatgac a 51 WO 03/104275 PCT/JP03/07006 3€/74¥r03/07006
<210> 56 <211> 51 <212> DNA <§%/3f4Artificial <220> <223>an
artificially synthesized oligonucleotidefor sSiRNA <400> 56 tccctgccaa
ccaacctgaa cagttcaaga gactgttcag gttggttggc a 51 <210> 57 <211> 51
<212> DNA <213> Artificial <220> <223> an artificially synthesized
oligonucleotide for sSIRNA <400> 57 aaaatgccaa ccaacctgaa '
tcé(éttg.aactgttcag gttggttggc a 51 <210> 58 <211> 51 <212> DNA
13="Artificial <220> <223> an artificially synthesized oligonucleotide for
1

<21l

< 1
<2

o

NA,.<400> 58 tcccccaacc tgaacaggtc atcttcaaga gagatgacct gttcaggttg
RS2 51

{220>
(223> an artificially synthesized oligonucieotide for siRNA

{400> 52
toccccoctcaa tgtcatttiege atgttcaaga gacatccaaa tgcaattgag g 51

{210> 53

211> 51

<212> DNA ’ —
<213> Artificial

{2200
{293> an artificially synthesized oligonucleotide for siRNA

{400> 53 :
aaaacctcaa tgtcatttee atgtctetig aacatccaaa tgcaattgag g 51

<210> 54

<211> 51

<212> DHNA

<213> Artificial

{220
{223> an artificially synthesized oligonucleotide. for siRNA .

<400> 54 o
tcecteteat tteggatgete actttcaaga gaagtgacca tccaaatgac a 51

<210> 55

<211> &1

<212> DNA

<213> Artificial

{220> _
<923> an artificially synthesized oligonucleotide for siRNA

<400> 55 : ‘
asaatgtcat ttggatsgic actictctig aaagtgacca tccaaatgac a a1



<212> DNA <213> Artificial <220> <223> an artificially synthesized
oligonucleotide for sSiRNA <400> 59 aaaaccaacc tgaacaggtc atctctcttg
WQA44HArt gttcaggttg,g 51 WO 03/104275 PCT/JP03/07006 37/M4T/XP03/07006
<210> 60 <211>51 <212> DNA <3g3zsArtificial <220> <223> an
artificially synthesized oligonucleotide for sSiRNA <400> 60 tccccctgaa
caggtcatcc tgtttcaaga gaacaggatg acctgttcag g 51 <210> 61 <211> 51
<212> DNA -- <213> Artificial <220> <223> an artificially synthesized
oligonucleotide for sSIRNA <400> 61 aaaacctgaa caggtcatcc tgttctcttg
<21'a€>§1c_;%%gatg acctgttcag g 51 _<_2_10> 62 <211_> 51 <_212> DNA <213>_
<2ﬁr |f|c,3ql <220> <223> an artificially synthesized oligonucleotide for SIRNA
QﬁEOOﬁNQZ tccccaggtc atcctgtatc aggttcaaga gacctgatac aggatgacct g 51

<o THL0R AT Fidlitny 51

{220,
<223> an artificially synthesized oligonucieotide for siRNA

<400> 56 :
tecotgocaa cocaacctgaa cagttcaaga gactgttcag gttggtigge a 51

{210> &7

211> 51

<212> DNA . . g -
213> Artificial

<220 |
<223> an artificially synthesized oligonucieotide for siRNA

{A00> 57 :
aaaatgccaa ccaacctgaa cagtctcttg aactgttcag gttggtizece a 51

<210> 58

211> 51

<212> DNA

{213> Artificial

{220>
<223> an artificially synthesized oligonucleotide for siRNA

<400> 58 _
tcecctaace tgaacagptc atettcaaga gagatgacct gittcaggtie g 51

<210> 59

<211> 51

<212> DNA

213> Artificial

<2207 ‘
€223> an artificially synthesized oligonucieotide for siRNA

<400> 59 : _
aaaaccaacc tgaacaggtc atctctettg aagatsacct gttcagsttg.g 51



<212> DNA <213> Artificial <220> <223> an artificially synthesized
oligonucleotide for sSiRNA <400> 63 aaaacaggtc atcctgtatc aggtctcttg
W@ 8ddtgatac aggatgacct g 51 WO 03/104275 PCT/JP03/07006 38{T&IP03/07006
<210> 64 <211> 28 <212> DNA <3’271/8]3‘Artificial <220> <223>an
artificially synthesized primer sequence <400> 64 gaagatctgc agcggtggag
tctgaaag 28 <210> 65 <211> 31 <212> DNA - <213> Artificial <220>
<223> an artificially synthesized primer sequence <400> 65 ggaattcgga
ctgggaaaat gaatctccct ¢ 31 <210> 66 <211> 26 <212> DNA <213>
1 tificial <220> <223> an atrtificially synthesized primer sequence <400>
<21§ ggggatctcc tgatcagcaagtcacc 26 <210> 67 <211> 31

<212> DNA
{213> Artificial

{220>
223> an artificially synthesized oligonucieotide for siRNA

<400> 60
tecoecctgaa caggtcatee tgtttcaaga gaacaggatg acctgticag g 51

<210> 61

211> 51

<212> -DNA - " -
{213> Artificial

<220> |
293> an artificially synthesized oligonucieotide for siRNA

<400> 61 _
aaaacctgaa caggtecatec tgttctottg aasacaggatg acctgticag g _ 51

210> 62

211> 51

212> DNA

<213> Artificial

<2205
293> an artificially synthesized oligonucieotide for siRNA.

{400> 62
tecocagete atcctgtate aggttcaaga gacctgatac aggatpgacet g 51

<210> 63

211> 81

212> DNA

(213> Artificial

{220> _
£923> an artificially synthesized oligonucleotide for siRNA

<400> 63
aaaacagetc atcctgtatc aggtotctteg aacctgatac aggatgacct g . 51



<212> DNA <213> Artificial <220> <223> an artificially synthesized
primer sequence <400> 67 ggaattccac agcctgttca cacagctcct ¢ 31 WO
WO BY275 PCT/IP03/07006 39/74 <210> 68 <211> 31 <212> BINAPI3/07006
<213> Artificial <220> <223> an artgg:/}guy synthesized primer sequence
'<400> 68 gcggatccag gatggctgca gctcctccaa g 31 <210> 69 <211> 38
<212> DNA - <213> Atrtificial <220> <223> an artificially synthesized
primer sequence <400> 69 ctgaattcac ttaaagaact taatctccgt gtcaacac 38
<210> 70 <211> 10 <212> DNA <213> Homo sapiens <400> 70
<2?Sgggé;4altga 10 <210>71<211>9 <212> PRT <213> Artificial

211> 28

<{212> DNA
213> Artificial

{220> _
{223> an artificially synthesized primer sequence

<400> 64 .
gaagatctec agogegtegear toctgaaag . 28

<210> 65

211> 31 |
<212> DNA - —
{213> Artificial '

{2200
{223> an artificially synthesized primer sequence

<400> 65 ,
ggaattcgea ctgggaaaat gaatctccct ¢ : 31

<210> 66

211> 26

<212> DNA

{213> Artificial

<220>
{223> an artificially synthesized primer sequence

<400> 66
geagatetoe tgatcageaa gtecace 26

{210> 67

211> 3

{212> DNA

<213> Artificial

{2207
223> an artificially synthesized primer sequence

<400> 67 _
gegaaticcac agocctgttca cacagctcect ¢ _ - 31



<220> <223> an artificially synthesized peptide sequence <400> 71 Ser

Tyr GIn Glu Pro Gly Arg Arg Leu 1 5 WO 03/104275 PCT/JP03/07006
WaA0M427210> 72 <211> 9 <212> PRT <213> Artificial <220> <@23mmn/ 07606

artificially synthesized peptide sequ§>89%<400> 72 His Tyr His Leu Pro

Ala Ala Tyr Leu 15 <210>73 <211>39 <212> PRT <213> Atrtificial

<220> <223> an artificially synthesized peptide sequence <400> 73 Leu

Phe Asn Leu Gin Lys Ser Ser Leu 15<210>74 <211>9 <212>PRT .

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

<400> 74 Gly Phe Gly Arg Thr Gly Leu Val Leu 15
<{210> 68 y y AT y

<211> 3t
<212> DNA
213> Artificial

<2200
<223> an artificially synthesized primer sequence

{400> 68
gegegatccag gatggeigea gotectecaa g i - 31

<210> 69

<211> 38

<212> DNA S
{213> Artificial

{220>
<223> an artificially synthesized primer sequence

<400> 69 :
ctgaaticac ttaaagaact taatctcegt gtcaacac : : 38

{210> 70

<211> 10

<212> DNA

<213> Homo sapiens

400> 70 . _
cocogggatega s - 10

<2100

211> 9

<212> PRT

<213> Artificial

{220>
{223> an artificially synthesized peptide sequence

<400> 71

Ser Tyr Gln Glu Pro Gly Arg Arg Leu
1 5



<210> 75 <211>9 <212> PRT <213> Atrtificial <220> WO 03/104275
PCT/JP03/07006 41/74 <223> an artificially synthesized peptide

WQAHIEREE <400> 75 Arg Tyr Gin Ala Ser Cys Arg Gin Ala 1 5 <2{0RE/107006
<211>9 <212> PRT <213> Artificigly72£0> <223> an artificially
synthesized peptide sequence <400> 76 Arg Ala Pro Gly Glu Gin Gin Arg
Leu 15<210>77 <211>9 <212> PRT <213> Artificial <220> <223>
an artificially synthesized peptide sequence <400> 77 Arg Ala Pro Arg

<2F Cys Leu SerlLeu 15<210>78 <211>9 <212>PRT <213> Artificial

0

AN pa

<212> PRT

<213> Artificial

{2200
{293> an artificially synthesized peptide sequence

<4007 72

His Tyr His Leu Pro Ala Ala Tyr Leu
1 5

<210> 73 .
211> ¢ EE—
<212> PRT

<213> Artificial

<220>
<223> an artificially synthesized peptide sequence

<400> 73

Leu Phe Asn Leu Gin Lys Ser Ser Leu
1 5

{2100 74

211> 9

<212> PRT

213> Artificial

<220> |
{9223> - an artificially synthesized peptide sequence

<400> 74

Gly Phe Gly Arg Thr Gly Leu Val Leu
1 5

210> 75

Q211> 9

{212> PRT

<213> Artificial

<2207

—



<223> an artificially synthesized peptide sequence <400> 78 Arg Pro Pro

Arg Pro Gly Pro Phe Leu 15 WO 03/104275 PCT/JP03/07006 42/74
WEQIOHTY <211> 9 <212> PRT <213> Atrtificial <220> <223> apcC1/IP03/07006

artificially synthesized peptide sequEpé:f <400> 79 Lys Ala Val lie Arg Val

lie ProLeu 15<210>80 <211>9 < 52> PRT <213> Artificial <220>

<223> an artificially synthesized peptide sequence <400> 80 Asn Ser Gin

Pro Val Trp Leu Cys Leu 15<210>81 <211> 10 <212> PRT <213>

rtificial <220> <223> an aytificially synthesized peptide sequence <400>
<22y SER B ELCTRY aﬂuw&%é# %ﬂ@ %Pﬂ?fe SedEng31 0 8

400> 75

Arg Tyr Gin Ata Ser Cys Arg Gin Ala
1 5

210> 76

211> 8

{212> PRT

{213> Artificial

{2200
£293> an artificially synthesized peptide sequence

<400> 76

Arg Ala Pro Gly Giu Gln Gin Arg Leu
1 5

210> 717

211> 9

{212> PRT

213> Artificial

{220>
{223> an artificially synthesized peptide sequence

<400> 77

Arg Ala Pro Arg Pro Cys Leu Ser Leu
1 5

<210> 78

211> 9

{212> PRT

213> Artificial

L2202
223> an artificially synthesized peptide sequence

<400> 78

Arg Pro Pro Arg Pro Gly Pro Phe Leu _
1 5



<211>10 <212> PRT <213> Artificial WO 03/104275 PCT/JP03/07006

43/74 <220> <223> an artificially synthesized peptide sequence <400>
W32 His Leu Pro Ala Ala Tyr Leu Leu 1510 <210> 83 <ZKIBJPO3/07066

<212> PRT <213> Artificial <220> 45233> an artificially synthesized

peptide sequence <400> 83 Cys Tyr Ser Asn Ser Gin Pro Val Trp Leu 1

510 <210> 84 <211> 10 <212> PRT <213> Artificial <220> <223> an

artificially synthesized peptide sequence <400> 84 Ile Phe Val lle lle Leu

Ala Ser Val Leu 1510 <210>85<211> 10 <212> PRT <213> Artificial

<220> <223> an artificially synthesized peptide sequence

210> 79

211> 9

{212> PRT

<{213> Artificial

{220> ‘
¢293> an artificially synthesized peptide sequence

<400> 79

Lys Ala Val lle Arg Val [le Pro Leu
1 5

- <2102 80

{211 9

$212> PRT

{213> Artificial

<2202 )
<2923> an artificially synthesized peptide sequence

<400> 80

Asn Ser Gin Pro Va! Trp Leu Cys leu
1 5

{210> 81

211> 10

{212> PRT

{213> Artificial

{2207 _
<293> an artificially synthesized peptide sequence

<400> 81

Ser Tyr Cys Thr Glu Arg Ser Gly Tyr Leu
1 5 10

210> 82

211> 10

{212> PRT

<213> Artificial



<400> 85 WO 03/104275 PCT/JP03/07006 44/74 Val Phe Asn lle Thr Glu

Gly Asp Ser Phe 1510 <210> 86 <211> 10 <212> PRT <213> Artificial
WO EH28223> an artificially synthesized peptide sequence <40@¢88PT507006

Phe Cys Ser Ser Leu Ser Ser Asp P&g/ﬂ,ﬁ 10-- <210> 87 <211> 10

<212> PRT <213> Artificial <220> <223> an artificially synthesized

peptide sequence <400> 87 Lys Leu Met Gin Ser His Pro Leu Tyr Leu 1

510 <210> 88 <211>10 <212> PRT <213> Artificial <220> <223> an

artificially synthesized peptide sequence <400> 88 Lys Met Asp Pro Thr
<2ﬁ_l>y Lys Leu Asn Leu 1510 <210> 89 <211> 10

{223> an artificially synthesized peptide sequence
{400> 82

His Tyr His Leu Pro Ala Ala Tyr lLeu leu
1 5 10

210> 83

211> 10

<212> PRT

213> Artificial

220> . - S
{223> an artificially synthesized peptide sequence

400> 83

Cys Tyr Ser Asn Ser Gin Pro Val Trp Leu
1 5 10

210> 84

211> 10

<212> PRT

213> Artificial

{2200
{223> an artificially synthesized peptide sequence

- <400> 84

1le Phe Val lie ile Leu Ala Ser Val Leu
1 5 10

210> 85

211> 10

{212> PRT

{213> Artificial

{2200
{223> an artificially synthesized peptide sequence

<400> 85



WO 03/104275 PCT/JP03/07006 45/74 <212> PRT <213> Artificial

<220> <223> an artificially synthesized peptide sequence <400> 89 His
WP THZEro Ser Val Ala Tyr Pro Trp 1510 <210> 90 <211> 10 PEX1EP3/07006

PRT <213> Artificial <220> <223> gyyaytificially synthesized peptide

sequence <400> 90 Gly GIn Glu Leu Arg Val lie Ser Cys Leu 1510

<210>91 <211>9 <212> PRT <213> Atrtificial <220> <223> an

artificially synthesized peptide sequence <400> 91 Asn Phe Gin Pro Val

Va IT;%E’RSC Letfh.—%' > % <§g,.l>g <212> PRT <213> Artificial

i ticla y syn esme%oeptlde sequence WO 03/104275
PCT/JPOS/O?OO

{210> 86 -
211> 10

<212> PRT

{213> Artificial

{2207
{223> an artificially synthesized peptide sequence

<400> 86

Thr Phe Cys Ser Ser Leu Ser Ser Asp Phe
1 5 - 10- g —

210> 87

211> 10

{212> PRT

{213> Artificial

{2200
<293> an artificially synthesized peptide sequence

400> 87

Lys Leu Met Gin Ser His Pro Leu Tyr lLeu
1 5 10

<210> 88

<211> 10

<2125 PRT

<213> Artificial

{2207
<223> an artificially synthesized peptide sequence

<400> 88
Lys Met Asp Pro Thr Gly Lys Leu Asn Leu
1 5 10

<210> 89
&2ttty 10



46/74 <400> 92 Asn Tyr Gin Pro Val Trp Leu Cys Leu 15 <210> 93
<211>9 <212> PRT <213>Atrtificial <220> <223> an artificially

Wikidar2ed peptide sequence <400> 93 Lys Leu Asn Leu Thr Listn@he3/07006
Gly Val 15<210>94 <211>9 <2 -}iRT <213> Artificial <220>
<223> an artificially synthesized peptide sequence <400> 94 Gin Leu Ala
Ala Leu Trp Pro Trp Leu 15<210>95 <211>9 <212>PRT <213>
Artificial <220> <223> an artificially synthesized peptide sequence <400>

% LerB et Gin Ser His Pro Leu Tyr Leu 15 WO 03/104275

i

<21
13 i’if{CI)ZPgP 47/74 <210> 96

{2207
<223> an artificially synthesized peptide sequence

<400> 89

His Tyr Thr Pro Ser Val Ala Tyr Pro Trp
1 5 10

<210> 90

21> 10

<212> PRT

{213> Artificial . - L

{2200
{223> an artificially synthesized peptide sequence

<400> 90

Gly G!n Glu Leu Arg Val lle Ser Cys Leu
1 5 10

<210> 91

211> 9

<212> PRT

{213> Artificial

{2200 : :
223> an artificially synthesized peptide sequence

<400>- 91

Asni Phe Gin Pro Val Trp Leu Cys lLeu
1 5

{210> 92

211> 9

<212> PRT

{213> Artificial

<220>
<223> an artificially synthesized peptide sequence



- <211>9 <212> PRT <213> Artificial <220> <223> an atrtificially
. synthesized peptide sequence <400> 96 Leu Leu Gly Pro Ser Arg Ser
WONIa/\W4R73 5 <210> 97 <211> 9 -- <212> PRT <213> Artificial <2POB/JIP03/07006
<223> an artificially synthesized pepjgd guence <400> 97 Ala Leu Trp
Pro Trp Leu Leu Met Ala 15 <210>98 <211>9 <212> PRT <213>
Artificial <220> <223> an artificially synthesized peptide sequence <400>
98 Trp Leu Leu Met Ala Thr Leu GIn Ala 15 <210>99 <211>9 <212>
< 45 T 5 13> Artificial <220> WO 03/104275 PCT/JP03/07006 48/74
<223> an artificially synthesized peptide sequence

Asn Tvr Gin Pro Val Trp Leu Cys lLeu
1 5

<210> 93

211> 9

{212> PRT

213> Artificial

<220>
<223> an artificially synthesized peptide sequence

<400> 93

Lys Leu Asn Leu Thr '-Leu Glu Gly Val
1 5

{210> 94

211> 9

<212> PRT

<213> Artificial

220> :
{223> an artificially synthesized peptide sequence

<400> 94

GIn Leu Ala Ala Leu Trp Pro Trp Leu
1 5

{21095

211> 9

{212> PRT

<213> Artificial

{2200
<223> an artificially synthesized peptide sequence

<400> 95

Leu Met Gin Ser His Pro Leu Tyr Leu
1 5

St



<400> 99 Trp He Leu Met Thr Val Val Gly Thr 15 <210> 100 <211>9

<212> PRT <213> Artificial <220> <223> an artificially synthesized
w@peptitesequence <400> 100 Lys Leu Met Glu Phe Val Tyr Lys PSvage3/07006

<210> 101 <211>9 <212>PRT <213> Artificial <220> <223> an

artificially synthesized peptide sequ 4<4OO> 101 Asn Leu Thr Leu Glu

Gly Val Phe Ala 15 <210> 102 <211>9 <212> PRT <213> Artificial

<220> <223> an artificially synthesized peptide sequence <400> 102 Gly

Leu Thr Trp Pro Val Val Leu lie 1 5 WO 03/104275 PCT/JP03/07006

<2W§/7z96<210> 103 <211> 10
211> 9

<212> PRT
<213> Artificial

<220> _
<223> an artificially synthesized peptide sequence

<400> 96

Leu Leu Gly Pro Ser Arg Ser Ala Val
1 5

<210> 97

211> 9 - S
<212> PRT

<213> Artificial

<220>
{223> an artificially synthesized peptide sequence

<400> 97

Ala Leu Trp Pro Trp Leu Leu Met Ala
1 5

{210> 98

Q211> 9

<212> PRT

<213> Artificial

{220>
<223>an artificially synthesized peptide sequence

<400> 98

Trp Leu Leu Met Ala Thr Leu Gln Ala
1 5

<210> 99

211> 9

<212> PRT

213> Artificial

<220>



<212> PRT <213> Artificial <220> <223> an artificially synthesized

peptide sequence <400> 103 Tyr Leu Leu Gly Pro Ser Arg Ser Ala Val 1
WOR03(0042730> 104 <211> 10 <212> PRT <213> Artificial <220> R2ZBFE7006

artificially synthesized peptide sequeigg 4<400> 104 Leu Met Thr Val Val

Gly Thrlle Phe Val 1510 <210> 105 <211> 10 <212> PRT <213>

Artificial <220> <223> an artificially synthesized peptide sequence <400>

105 Cys Leu His Glu Phe His Arg Asn Cys Val 1510 <210> 106 <211>

<212> PRI <213> Artificial WO, 03/104275 JP03/07006 50/74

<2é§20§“<f§§5fa{ﬁ ia"ir'gri iXiaﬁK/néﬁ/ﬁﬁ%ézéei%e%eégb |?17essgé%-éé(rj'1%e <400> 106

<400> 99

Trp tle Leu Met Thr Val Val Gly Thr
1 5

<210> 100

211> 9

<212> PRT

{213> Artificial

{2200 .
{923> an artificially synthesized peptide squence

<400> 100

Lys Leu Met Glu Phe Val Tyr Lys Asn
1 5

<210> 101

211> 9

<212> PRT

<213> Artificial

{2202
$2923> - an artificially synthesized peptide sequence

<400> 101

Asn Leu Thr Leu Glu Gly Val Phe Ala
1 5

<210> 102

211> 9

<212> PRT

<213> Artificial

<2200 ‘
{223> an artificially synthesized peptide sequence

<400> 102

Gl.y Leu Thr Trp Pro Val Val Leu lle
1 5



Ser Leu Ser Ser Asp Phe Asp Pro Leu Val 1510 <210> 107 <211> 10
<212> PRT <213> Artificial <220> <223> an artificially synthesized

W et Bequence <400> 107 Gin Leu Ala Ala lle Trp Pro Trp Lewtawosloroos
510 <210> 108 <211> 10 <212> FAB/T?' 4<213> Artificial <220> <223> an
artificially synthesized peptide sequence r; <400> 108 Ala Leu Trp Pro
Trp Leu Leu Met Ala Thr 1510 <210> 109 <211> 10 <212> PRT <213>
Artificial <220> <223> an artificially synthesized peptide sequence <400>
109 WO 03/104275 PCT/JP03/07006 51/74 Leu Gin Leu Ala Ala Leu Trp
Pro Trp Leu 1510 <210>110<211>10

<210> 103
<zt1> 10
<212> PRT
<213> Artificial

<2200
{223> an artificially synthesized peptide sequence

<400> 103

Tyr teu Leu Gly Pro Ser'Arg Ser Ala Val
1 5 10

<210> 104

<211> 10

<{212> PRT

213> Artificial

{2200
<223> an artificially synthesized peptide sequence

<400> 104

Leu Met Thr Val Val Gly Thr lle Phe Val
1 5 10

{210> 105

211> 10

<212> PRT

<213> Artificial

<220 '
<223> an artificially synthesized peptide sequence

<400> 105

Cys Leu His Glu Phe His Arg Asn Cys Val
1 - b 10

<210> 106

211> 10

<212> PRT

<213> Artificial



<212> PRT <213> Artificial <220> <223> an artificially synthesized

peptide sequence <400> 110 Trp Leu Cys Leu Thr Pro Arg Gin Pro Leu
WOLB/1@24210> 111 <211> 10 <212> PRT <213> Atrtificial <220 223B/07006

an artificially synthesized peptide segyenge <400> 111 Trp Leu His Gin

His Arg Thr Cys ProLeu 1510 <210> 112 <211> 20 <212>DNA

<213> Artificial <220> <223> an artificially synthesized target sequence

for siRNA <400> 112 gtcaccggat ccaactcagt 20 <210> 113 <211> 20

<212> DNA <213> Artificial WO 03/104275 PCT/JP03/07006 52/74
<2§§§O> <223> an artificially synthesized target sequence for siRNA <400>
{2

g%tg ttaqqf"}cf F‘@Paat‘igf%%%ﬂes ized peptide sequence
<400> 106

Ser Leu Ser Ser Asp Phe Asp Pro Leu Val
1 5 10

210> 107

211> 10

212> PRT
{213> Artificial

Q20> - . -
<223> an artificially synthesized peptide sequence

<400> 107

Gln Leu Ala Ala lle Trp Pro Trp Leu Leu
1 5 10

{210> 108

211> 10

{212> PRT

213> Artificial

{2207 _
293> an artificially synthesized peptide sequence

<400> 108

Ala Leu Trp Pro Trp Leu Leu Met Ala Thr
1 5 10

<210> 109

Q11> 10

<212> PRT
213> Artificial

{220>
{223> an artificially synthesized peptide sequence

400> 109



<210> 114 <211> 20 <212> DNA <213> Artificial <220> <223> an

artificially synthesized target sequence for sSiRNA <400> 114 caggtcatcc
wagiatoaggt 20 <210> 115 <211> 9 <212> PRT <213> Artificial £828%03/07006

<223> an artificially synthesized pe%ﬁﬂj‘;sequence <400> 115 Tyr Leu

Trp Glu Lys Leu Asp Asn Thr 15 <2105 116 <211>9 <212> PRT

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

<400> 116 Leu Leu Leu Leu Ser Leu His Gly Val 15 <210>117 <211>9

WO 03/104275 PCT/JP03/07006 53/74 <212> PRT <213> Artificial
’{e‘kﬁiﬂﬂéﬂzﬁgaéiértkﬁﬁa“\'j %frﬁﬁe@ﬁ'ﬁ’eé}gﬁ’eptide sequence

<210> 110

211> 10

<212> PRT

{213> Artificial

{220>
{223> an artificially synthesized peptide sequence

<400> 110

Trp Leu Cys Leu Thr Pro Arg Gln Pro Leu
1 5 10 - S

<210> 111

211> 10

{212> PRT

{213> Artificial

{220
(223> an artificially synthesized peptide sequence

<400> 111

Trp Leu His Gin His Arg Thr Cys Pro Leu
1 5 10

<210> 112

211> 20

{212>  DNA

{213> Artificial

{2207
(223> an artificially synthesized target sequence for siRNA

<400> 112
gtcaccggat ccaactcagt - 20

210> 113

211> 20

<{212> DNA

{213> Artificial



<400> 117 He Asn Leu Asn Val He Trp Met Val 15 <210> 118 <211>9
<212> PRT <213> Artificial <220> <223> an artificially synthesized
WO equence <400> 118 Trp Met Val Thr Pro Leu Ser Asn Rfal/1P83/07006
<210> 119 <211>9 <212> PRT ﬁ%y$aAHMCmJ<220> <223>an
artificially synthesized peptide sequence <400> 119 Cys Leu Val Asn Asn
Leu Pro Asp lie 15<210> 120 <211>9 <212> PRT <213> Artificial
<220> <223> an artificially synthesized peptide sequence <400> 120 Ser
Leu His Gly Val Ala Ala Ser Leu 15 WO 03/104275 PCT/JP03/07006
<22’§b$/74 <210> 121 <211>9

<993> an artificially synthesized target sequence Tor siRNA

<400> 113 :
gotattgcac agaacgecagt | 20

210> 114

211> 20

<212> DNA

<213> Artificial

{2202

<293> an artificially synthesized target sequence for siRNA

<400> 114

caggtcatec tgtatcaggt 20

<210> 115

211> 9

<212> PRT

{213> Artificial

{220> ]
<293> an artificially synthesized peptide sequence

<400> 115
Tyr Leu Trp Glu Lys Leu Asp Asn Thr
1 - 5 .

210> 116
{21178
{212> PRT
{213> Artificial

{2200 : _
(223> an artificially synthesized peptide sequence

<400> 116
Leu Leu Leu Leu Ser Leu His Gly Val
1 5 .

210> 117 | B
211> 9

e



<212> PRT <213> Artificial <220> <223> an artificially synthesized

peptide sequence <400> 121 Val lle lle lle Phe Cys lle AlaLeu 15
WE21042732 <211>9 <212> PRT <213> Artificial <220> <223>part/ire3/07006

artificially synthesized peptide sequ%§9§4<400> 122 Leu lle Asn Leu Asn

Val lle Trp Met 15 <210> 123 <21I%9 <212> PRT <213> Atrtificial

<220> <223> an artificially synthesized peptide sequence <400> 123 Ala

Val Leu Pro Cys Thr Phe Thr Thr 15 <210> 124 <211>9 <212> PRT

¢ <213> Artificial <220> <223> an artificially synthesized peptide sequence
2180 & 04275 PCT/IP03/07006 55/74 <400> 124
{2137 Artificia

{2207
<223> an artificially synthesized peptide sequence

<400> 117
{ie Asn Leu Asn Val ile Trp Met Val
1 5

<210> 118

Q211> 9

<212> PRT

{213> Artificial -
{2207

<223> an artificially synthesized peptide sequence

<400> 118
Trp Met Val Thr Pro Leu Ser Asn Ala
1 5

210> 119

211> ¢

{212> PRT

<213> Artificial

{220
223> an artificially synthesized peptide sequence

400> 119
Cys Leu Val Asn Asn Leu Pro Asp lie

210> 120

211> 9

<212> PRT

{213> Artificial

<220>
223> an artificially synthesized peptide sequence

<400> 120
Ser Leu His Gly Val Ala Ala Ser Leu
1 5



Ala Leu Ser Ser Gly Leu Tyr Gin Cys 15 <210> 125 <211>9 <212>

PRT <213> Artificial <220> <223> an artificially synthesized peptide
wadgduese <400> 125 Val Met Ser Arg Ser Asn Gly Ser Val -- - 1P8®2kE8#%7006

126 <211>9 <212> PRT <213> Aégiﬁgl <220> <223> an artificially

synthesized peptide sequence <400>126 Ser lle Phe lle Asn Asn Thr

GinLeu 15<210> 127 <211>9 <212> PRT <213> Artificial <220> .

<223> an artificially synthesized peptide sequence <400> 127 Lys Val

His Arg Asn Thr Asp Ser Val 15 <210> 128 <211>9 <212> PRT WO

03/104275 PC17JP03/07006 56/74

<210> 121

211> 9

<212> PRT

<213> Artificial

<2207
{293> an artificially synthesized peptide sequence

<400> 121
Val i1le lie 1ie Phe Cys lie Ala Leu
1 5

<2100 122 R
211> 9

<212> PRT

<213> Artificial

{2207
{923> an artificially synthesized peptide sequence

{400> 122
Leu |le Asn Leu Asn Val lle Trp Met
1 5

210> 123

211> 9

<212> PRT

213> Artificial

{220>
{223> an artificially synthesized peptide sequence

<400> 123
Ala Val Leu Pro Cys Thr Phe Thr Thr
1 5

{210> 124

211> 9

<212> PRT

{213> Artificial

<220> _
223> an artificially synthesized peptide sequence



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

<400> 128 Arg lie Gly Ala Val Pro Val Met Val 15 <210> 129 <211>9
WERIPHPRT <213> Artificial <220> <223> an artificially synthesgeg yrozio7006

peptide sequence <400> 129 Asng%éﬂy Val Thr Gly Leu Thrval 15

<210> 130 <211>9 <212> PRT > Artificial <220> <223> an

artificially synthesized peptide sequence <400> 130 Ser lle Tyr Ala Asn

Gly Thr His Leu 15<210> 131 <211>9 <212> PRT <213> Artificial

<220> <223> an artificially synthesized peptide sequence <400> 131

L%u Leu Cys Ser Ser Glu Glu Gly lie 1 5 WO 03/104275 PCT/JP03/07006
<400> 124

Ala Leu Ser Ser Gly Leu Tyr Gln Cys
1 5

<210> 125

Q211> 9

{212> PRT

<213> Artificial

{2207
{223> an artificially synthesized peptide sequence

400> 125 _
Val Met Ser Arg Ser Asn Gly Ser Val ) -
1 5

210> 126

211> 9

<212> PRT

{213> Artificial

{220> ‘
<223> an artificially synthesized peptide sequence

<400> 126
Ser |le Phe lle Asn Asn Thr Gln Leu
1 5

<2100 127
211> 9

<212>" PRT

<213> Artificial

<220> | :
223> an artificially synthesized peptide sequence

<400> 127
Lys Val! His Arg Asn Thr Asp Ser Val
1 5

<{210> 128
211> 9
<212> PRT



57/74 <210> 132 <211>9 <212>PRT <213> Artificial <220> <223> an

artificially synthesized peptide sequence <400> 132 Leu Leu Ser Leu His
WG MERAa Ala 15 <210> 133 <211>9 <212> PRT <213> Artificialpesio7006

<220> <223> an artificially synthesl"zae Eeptide sequence <400> 133 lle

lle Phe Cys lle Ala Leu lle Leu 15 <210> 134 <211>9 <212> PRT

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

<400> 134 Thr Met Pro Ala Thr Asn Val Ser lle 15 <210> 135 <211> 10

<212> PRT <213> Atrtificial <220> <223> an artificially synthesized

L2BpidstdddGdate

{220> . |
£293> an artificially synthesized peptide sequence

<400> 128
" Arg lle Gly Ala Val Pro VYal Met Val
1 5

<210> 129
211> 9
212> PRT
213> Artificial

{2200 ) . - 4_
<223> an artificially synthesized peptide sequence

<400> 129
Asn lle Gly Val Thr Gly Leu Thr Val
1 5

<210> 130

{211> 8

{212> PRT

{213> Artificial

{2207
{223> an artificially synthesized peptide sequence

<400> 130
Ser lle Tyr Ala Asn Gly Thr His Leu
1 5

<210> 131

211> ¢

{212> PRT

213> Artificial

{2200 '
<223> an artificially synthesized peptide sequence

<400> 131 :
Leu Leu Cys Ser Ser Glu Glu Gly lle
1 5



WO 03/104275 PCT/3P03/07006 58/74 <400> 135 Tyr Leu Trp Glu Lys
Leu Asp Asn ThrLeu 1510 <210> 136 <211> 10 <212> PRT <213>
wOoARificiar<220> <223> an artificially synthesized peptide sequenaer/se3aroos
136 Leu lle Asn Leu Asn Val lle Tr%gl 4Val 1510 . <210> 137 <211>
10 <212> PRT <213> Artificial <2 <223> an artificially synthesized
peptide sequence <400> 137 Ala Leu Ser Ser Gly Leu Tyr Gin Cys Val 1
510<210>138.) <211>10<212> PRT <213> Atrtificial <220> <223>
an artificially synthesized peptide sequence <400> 138 Ala Leu lle Asn
<2}%§u Qgg Val lle Trp Met 1510 <210>139<211> 10

211> 8
. £212> PRT
213> Artificial

{2202
<223> an artificially synthesized peptide sequence

<400> 132
Leu Leu Ser Leu His Gly Val Ala Ala
1 ) '

210> 133

211> 9 . T
<212> PRT

<213> Artificial

{2207
223> an artificially synthesized peptide sequence

{400> 133
lie Ile Phe Cys [le Ala teu lle Leu
1 5

210> 134

a11> 9

{212> PRT

<213> Artificial

220>
{223> an artificially synthesized peptide seguence

400> 134
Thr Met Pro Ala Thr Asn Val Ser ile
1 5 ‘

210> 135

Q11> 10

212> PRT

213> Artificial

(220>
223> an artificially synthesized peptide sequence



<212> PRT <213> Artificial WO 03/104275 PCT/JP03/07006 59/74
<220> <223> an artificially synthesized peptide sequence <400> 139 lle
WO PETTys Ser Ser Glu Glu Gly lle 15 10 <210> 140 <211> PERPS87006
PRT <213> Artificial <220> <223> gg/agificially synthesized peptide .
sequence- <400> 140 Val Leu Pro Cys Thr Phe Thr Thr Ser Ala 15 10
<210> 141 <211> 10 <212> PRT <213> Atrtificial <220> <223> an
artificially synthesized peptide sequence <400> 141 Leu Leu Leu Ser Leu
<4§j§ G&gyal Ala Ala 1510 <210> 142 <211> 10 <212> PRT <213>
Ty fﬂg&'
4 142

rﬁzé% f@%@@m%tiﬁg}gl%gygmpsized peptide sequence <400>
5 10

210> 136

211> 10

<212> PRT

<213> Artificial

{2207 _ _
{223> an artificially synthesized peptide sequence

{400> 136
leu lle Asn Leu Asn Val lle Trp Met Val
1 5 10. -

{2100 137

211> 10

<{212> PRT

{213> Artificial

{2200
{223> an artificially synthesized peptide sequence

400> 137
Ala Leu Ser Ser Gly Leu Tyr Gin Cys Val
1 5 10

<210> 138"

211> 10

<212> PRT
{213>-Artificial

<220> -
223> an artificially synthesized peptide sequence

<400> 138
Ala Leu lle Asn Leu Asn Val ile Trp Met
1 5 10

{2100 139

211> 10

{212> PRT

{213> Artificial



Ser lle Tyr Ala Asn Gly Thr His Leu Val 15 10 WO 03/104275
PCT/JP03/07006 60/74 <210> 143 <211>10 <212> PRT <213>
WOREfIGR78220> <223> an artificially synthesized peptide sequeneeTHB@D07006
143 Gin Leu Ser Asp Thr Gly Thr Ty in Cys 1510 <210> 144 <211>
10 <212> PRT <213> Atrtificial <220> <223> an artificially synthesized
peptide sequence <400> 144 Gly Leu Tyr Gin Cys Val Ala Ser Asn Ala 1
510 <210> 145 <211> 10 <212> PRT <213> Artificial <220> <223> an
artificially synthesized peptide sequence <400>145 Pro Leu Leu Leu Leu
<22%%r Leu His Gly Val 1510 <210> 146 <211> 10 <212> PRT

<223> an artificially synthesized peptide sequence

<400> 139
|le Leu Leu Cvs Ser Ser Glu Glu Gly lle
1 5 10

<210> 140

211> 10

<{212> PRT

{213> Artificial

<220> |
{223> an artificially synthesized peptide sequence.

<400> 140
Val Leu Pro Cys Thr Phe Thr Thr Ser Ala
1 5 10

210> 141

211> 10

{212> PRT

{213> Artificial

{2202
{2923> an artificially synthesized peptide sequence

<400> 141
Leu Leu Leu Ser Leu His Giy Val Ala Ala
1 5 : 10

<210> 142

211> 10

<{212> PRT

213> Artificial

{2200 )
<223> an artificially synthesized peptide sequence

<400> 142
Ser 1le Tyr Ala Asn Gly Thr His Leu Val
1 5 10



<213> Artificial <220> <223> an artificially synthesized peptide sequence
<400> 146 WO 03/104275 PCT/JP03/07006 61/74 lie Gin Val Ala Arg Gly
WEH/PHERIa Val 1510 <210> 147 <211> 10 <212> PRT <213P@utiied7006
<220> <223> an artificially synthesiggd-peptide sequence <400> 147
Phe lle Asn Asn Thr Gin Leu Ser Asp Thr 1510 <210> 148 <211> 10
<212> PRT <213> Artificial <220> <223> an artificially synthesized
peptide sequence <400> 148 Leu Val Pro Gly Gin His Lys Thr Leu Val 1
¢ 0 5 0> 149 <211> 10 <212> PRT <213> Artificial <220> <223> an
s ficiglly synthesized peptide sequence <400> 149 Asn Leu Pro Asp lle
<9 y-G f\rg Asn lle
<213> Artificial

{2202 .
<223> an artificially synthesized peptide sequence

<400> 143
Gin Leu Ser Asp Thr Gly Thr Tyr Gin Cys
1 5 10

<2100 144

211> 10

{212> PRT : -
{213> Artificial

220>
{223> an artificially synthesized peptide sequence

<400> 144
Gly Leu Tyr Gln Cys Val Ala Ser Asn Ala
1 5 10

<210> 145

211> 10

<212> PRT

<213> Artificial

{2200
{223> an artificially synthesized peptide sequence

<4000 145
Pro lLeu Leu Leu Leu Ser Leu His Gly Val
1 5 10

{210> 146

211> 10

<212> PRT

<213> Artificial

<220
{223> an artificially synthesized peptide sequence

<400> 146



1510 <210> 150 <211> 10 <212> PRT <213> Artificial WO 03/104275
PCT/JP03/07006 62/74 <220> <223> an artificially synthesized peptide
weeguenes <400> 150 Val Leu Val Pro Pro Ser Ala Pro His Cys $&rkf03/07006
<210> 151 <211> 10 <212> PRT <%&Z§ rtificial <220> <223> an
artificially. synthesized peptide seque <400> 151 Ala Val lie lle lle Phe
Cyslie AlaLeu 1510 <210> 152 <211>10 <212> PRT <213> Artificial
<220> <223> an artificially synthesized peptide sequence <400> 152 Val
i illgezggg ﬁlﬂ 'yge é\a I_Gef%HSr'c} iilao V2?10) 153 <211> 10 <212> PRT
10

210> 147

211> 10

{212> PRT

{213> Artificial

220>
223> an artificially synthesized peptide sequence

400> 147
Phe lle Asn Asn Thr Gln Leu Ser Asp Thr
1 5 10

<210> 148

211> 10

<212> PRT

213> Artificial

<220>
223> an artificially synthesized peptide seguence

<4007 148
Leu Val Pro Gly GIn His Lys Thr Leu Val
1 5 10

<210> 149

<211> 10

<212> PRT

<213> Artificial

223> an artificially synthesized peptide sequence

<400> 149
Asn Leu Pro Asp |le Gly Gly Arg Asn Ile
1 5 - 10

<210> 150

<211> 10

<212> PRT

<213> Artificial



<220> <223> an artificially synthesized peptide sequence <400> 153 lle

Leu Gly Ala Phe Phe Tyr Trp Arg Ser 1510 <210> 154 WO 03/104275
wdPGRRPR3/07006 63/74 <211> 10 <212> PRT <213> Artificial p228Pu3/07006

<223> an artificially synthesized pe B? sequence <400> 154 Gly Leu

Thr Val Leu Val Pro Pro Ser Ala 1 g §4<210> 155 <211>9 <212> PRT
<213> Artificial <220> <223> an artificially synthesized peptide sequence
<400> 155 Ser lle Phe Lys Pro Phe lle Phe Val 15 <210> 156 <211>9
<212> PRT <213> Artificial <220> <223> an artificially synthesized -

{22feptide sequence <400> 156 Trp Leu Trp Gly Ala Glu Met Gly Ala 1 5
223> an artificially synthesiged pep’gé%aysequence y

<400> 150
Val Leu Val Pro Pro Ser Ala Pro His Cys
1 5 10

<210> 151

211> 10

{212> PRT

$213> Artificial

{220> )

£223> an artificially synthce:sized peptide seqt_Jence
<400> 151

Ala Val 1le tle !le Phe Cys lle Ala Leu

1 5 10

210> 152

211> 10

{212> PRT

<213> Artificial

{220> .
223> an artificially synthesized peptide sequence

<400> 152
Val lle Ile lle Phe Cys lle Ala Leu lle
1 5 10

<{210> 153

211> 10

{212> PRT

<213> Artificial

- <2207 _
<9223> an artificially synthesized peptide sequence

<400> 163

lie Leu Gly Ala Phe Phe Tyr Trp Arg Ser
1 5 10

210> 154

R



<210> 157 <211>9 <212> PRT <213> Atrtificial <220> <223> an
-artificially synthesized peptide sequence <400> 157 lle Met lle Ser Arg
WPy Trp Leu WO 03/104275 PCT/JP03/07006 64/74 15 <280¥/i@3/07006
<211>9 <212> PRT <213> Artifigigl 220> <223> an artificially
synthesized peptide sequence <400> 158 Leu Leu Gly Met Asp Leu Val
Arg Leu 15<210> 159 <211>9 <212> PRT <213> Artificial <220>
<223> an artificially synthesized peptide sequence <400> 159 Phe lie
Phe {éal Asp Asp Val Lys Leu 15<210> 160 <211>9 <212> PRT f.
R

{21 Iy
<21%§1 %rtlflmal <220>

{213> Artificial

{2207
{293> an artificially synthesized peptide sequence

<400> 154
Gly Leu Thr Va! Leu Val Pro Pro Ser Ala
1 5 10

<210> 155

211> 9

212> PRT _
{213> Artificial - .

{2202
{223> an artificially synthesized peptide seauence

<400> 155
Ser |lle Phe Lys Pro Phe lle Phe Val
1 5

210> 156

211> 9

{212> PRT

{213> Artificial

{220>
(223> an artificially synthesized peptide sequence

<400> 156
Trp Leu Trp Gly Ala Glu Met Gly Ala
1 5

10> 157

211> 9

{212> PRT

{213> Artifigial

220> |
(223> an artificially synthesized peptide sequence

<400> 157 "
lie Met lle Ser Arg Pro Ala Trp Leu



<223> an artificially synthesized peptide sequence <400> 160 Val Cys lie
Asp Ser Glu Phe Phe Leu 15<210> 161 <211>9 <212> PRT <213>
wWoARfielaT<220> WO 03/104275 PCT/JP03/07006 65/74 <223> dH-T/3P03/47006
artificially synthesized peptide sequgfjgg <400> 161 Lys Pro Phe lie Phe
Val Asp Asp Val 15<210> 162 <211>9 <212> PRT <213> Atrtificial
<220> <223> an artificially synthesized peptide sequence <400> 162 --
lle Val Asp Arg Asp Glu AlaTrp Val 15 <210> 163 <211>9<212> PRT
<213> Artificial_<220> <223> an artificially synthesized peptide sequence
1 <400> 163 Thrq_eu Arg Asp Lys Ala Ser Gly Val 15 <210> 164

<{210> 158
211> 9

212> PRT

<213> Artificial

{2200 . _
<223> an artificially synthesized peptide sequence

<400> 158
Leu Leu Gly Met Asp Leu Val Arg Leu
1 5

<210> 159

211> 9

<212> PRT

213> Artificial

<2200 - - :
<293> an artificially synthesized peplide sequence

<4007 159
Phe |le Phe Val Asp Asp Val Lys Leu
1 5

<210> 160

211> 9

<{212> PRT

{213> Artificial

{2200 _ ) -
293> an artificially synthesized peptide sequence

<400> 160
Val Cys lle Asp Ser Glu Phe Phe Leu
1 5

- <2102 161

211> 9

<{212> PRT

213> Artificial

{2207 ‘ _ -



<211>.9 <212> PRT <213> Artificial <220> <223> an artificially
synthesized peptide sequence <400> 164 Lys Met Asp Ala Glu His Pro
w@lwimgersl 5 <210> 165 <211> 9 WO 03/104275 PCT/IP03107806:5r03/07006
66/74 <212> PRT <213> Artificial 53/295 <223> an artificially synthesized
peptide sequence <400> 165 Ala Leu Asp Val lle Val Ser LeuLeu 15
<210> 166 <211>9 <212> PRT <213> Atrtificial U. <220> <223> an
artificially synthesized peptide sequence <400> 166 Tyr Ala Gin Ser Gin
Gly Trp Trp Thr 15<210> 167 ,<211>9 <212> PRT <213> Atrtificial
@238 2343 U Al oA B AE AR b R R B ce

<400> 161
Lys Pro Phe lle Phe Val Asp Asp Val
1 5

<210> 162

211> ¢

<212> PRT

<{213> Artificial

220> .
{223> an artificially synthesized peptide sequence

<400> 162 . - -
Ile Val Asp Arg Asp Glu Ala Trp Val
1 5

<210> 163

Q211> 9

<212> PRT

<213> Artificial

{220 .
{223> an artificially synthesized peptide sequence

<400> 163
Thr Leu Arg Asp Lys Ala Ser Giy Val
1 5

210> 164

211> 9

{212> PRT

213> Artificial

{2200 : .
{223> an artificially synthesized peptide sequence -

<400> 164
Lys Met Asp Ala Glu His Pro Glu Leu
1 5

<210> 165
211> 9



<400> 167 Lys Leu Arg Ser Thr Met Leu Glu Leu 15 <210> 168 <211>9
<212> PRT <213> Artificial <220> <223> an artificially synthesized

wWodptiteBequence <400> 168 Tyr Leu lle Val Asp Arg Asp Glu ARCTVIB03/07066
WO 03/104275 PCT/JP03/07006 674, <210> 169 <211>9 <212> PRT
<213> Artificial <220> <223> an artificially synthesized peptide sequence
<400> 169 Ala Ala Pro Pro Ser Tyr Cys Phe Val 15 <210>170 <211>9
<212> PRT <213> Artificial <220> <223> an artificially synthesized

ptide sequence <400> 170 Gly Met Asp Leu Val ArgLeuGly Leu 15

0
<21g§ R
<213 10;)\4'711:55% 1>9

{2200 o _
293> an artificially synthesized peptide sequence

<{400> 165 _
Ala Leu Asp Val !le Val Ser Leu Leu
1 5

{2107 166

<2112 8

{212> PRT

$213> Artificial

<220>

293> an artificially synthesized peptide sequence

<400> 166
Tyr Ala Gin Ser Gin Gly Trp Trp Thr
1 5

210> 167

211> 9

<212> PRT

213> Artificial

{2200 )
<293> an artificially synthesized peptide sequence

<400> 167
tys Leu Arg Ser Thr Met Leu Glu Leu
1 5

<210> 168

211> 9

<212> PRT

213> Artificial

<{220> ‘ -
$293> an artificially synthesized peptide sequence

<400> 168
Tyr Leu 1le Val Asp Arg Asp Glu Ala n
1 5 _



<212> PRT <213> Artificial <220> <223> an artificially synthesized

peptide sequence <400> 171 Lys Val Thr Glu Gly Val Arg Cys lie 15
wERLOmHE2 <211>9 <212> PRT <213> Artificial <220> <223>paty/Jpo3/07006

artificially synthesized peptide sequgjlﬁﬁ O 03/104275 PCT/JP03/07006

68/74 <400> 172 Cys He Asp Ser Glu Phe Phe Leu Thr 15 <210> 173

<211>9 <212> PRT <213> Artificial <220> <223> an artificially

synthesized peptide sequence <400> 173 Thr Val Gin Thr Met-Met Asn

Thr Leu -- 1 5 <210> 174 <211>9 <212> PRT <213> Atrtificial <220>

<223> an artificially synthesized peptide sequence <400> 174

<210> 169

<211> 8

<212> PRT -
<213> Artificial

{2200
<223> an artificially synthesized peptide sequence

<400> 169
Ala Ala Pro Pro Ser Tyr Cys Phe Val
1 5 :

210> 170 : - FR—
211> 9

<212> PRT

213> Artificial

{2200 : :
<223> an artificially synthesized peptide seguence

<400> 170
Gly Met Asp Leu Val Arg Leu Gly Leu
1. 5

{2100 171

211> 9

212> PRT

{213> Artificial

<{220>
<9223> “an artificially synthesized peptide sequence

400> 171 _
Lys Val Thr Glu Gly Val Arg Cys lle
1 5 :

210> 172

Q2112 9

{212> PRT

<213> Artificial

{2200 , ‘
<293> an artificially synthesized peptide seauence



Glu Met Gly Ala Asn Glu His Gly Val 15 <210> 175 <211>10 <212>

PRT <213> Artificial <220> <223> an artificially synthesized peptide
WEIEHEE <400> 175 Phe lie Phe Val Asp Asp Val Lys Leu Val &1lPo3o7006

<210> 176 <211> 10 <212>PRTW 04275 PCT/JP03/07006 69/74

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

<400> 176 Leu lie Val Asp Arg Asp Glu Ala Trp Val 1510 <210> 177

<211> 10 <212> PRT <213> Artificial <220> -- <223> an atrtificially

synthesized peptide sequence <400> 177 Phe Leu Thr Thr Ala Ser Gly
<y@>8etiyfll 1510 <210> 178 <211> 10 <212> PRT '

Cys lie Asp Ser Glu Phe Phe Leu Thr
1 5

210> 173

<211> 9

{212> PRT

{213> Artificial

{2207
<223> an artificially synthesized peptide sequence

<400> 173
Thr Val Gln Thr Met. Met Asn Thr Leu - —
1 5

210> 174
211> 9
<212> PRT
- <213> Artificial

{2200
<223> an artificially synthesized peptide seguence

<400> 174
Glu Met Gly Ala Asn Glu His Gly Val
1 5

<210> 175

<211> 10

<212> - PRT

<213> Artificial

<2200
223> an artificially synthesized peptide sequence

<4002 175
Phe 1le Phe Val Asp Asp Val Lys Leu Val
1 5 10

<210> 176
211> 10
<212> PRT



<213> Artificial <220> <223> an artificially synthesized peptide sequence
<400> 178 Thr Met Leu Glu Leu Glu Lys GIn Gly Leu 1510 <210> 179
wOoRHIR?1® <212> PRT <213> Artificial <220> <223> an artificiall1/3pr03/07006
synthesized peptide sequence <4O%§C}17749 Ala Leu Leu Gly Met Asp Leu
Val Arg Leu 15 10 WO 03/104275 /JP03/07006 70/74 <210> 180 .
<211>10 <212> PRT <213> Artificial <220> <223> an artificially
. synthesized peptide sequence <400> 180 Ala He Met lie Ser Arg Pro Ala
-<211':g9 Lﬁlrgtllf'sl J_!Oa]<210> 181 <211> 10 <212> PRT <213> Atrtificial <220>
23>"an arﬁflmally synthesized peptide sequence <400> 181 Gly Val
<2£}‘,55 lie Asp Ser Glu Phe Phe Leu

<223> an artificially synthesized peptide sequence

<400> 176
Leu Ile Val Asp Arg Asp Glu Ala Trp Val
1 5 10

210> 177

211> 10

<212> PRT

<213> Artificial

{2200 o
<223> an artificially synthesized peptide sequence

<400> 177
Phe Leu Thr Thr Ala Ser Gly Val Ser Val
1 5 10

210> 178

211> 10

<212> PRT

{213> Artificial

{220>
{223> an artificially synthesized peptide sequence

<400> 178
Thr Met Leu Giu Leu Glu Lys GIn Gly Leu
1 5 10

<{210> 179

211> 10

212> PRT

213> Artificial

{2202
<223> an artificially synthesized peptide sequence

<4002 179
Ata Leu Leu Gly Met Asp Leu Val Arg Leu
1 5 10



1510 <210> 182 <211> 10 <212> PRT <213> Artificial <220> <223>
an artificially synthesized peptide sequence <400> 182 Lys Leu Val Pro

W@/ T4 Gin Ser Pro Cys 1510 <210> 183 <211> 10 <212> PRTT/JPO3/07006

<213> Artificial <220> <223> an artiffgiglly synthesized peptide sequence
<400> 183 WO 03/104275 PCT/JP03/07006 71/74 Phe Asn Phe Ser Glu
Val Phe Ser ProVal 1510 <210> 184 <211> 10 <212> PRT <213>
Artificial <220> <223> an artificially synthesized peptide sequence <400>
184 Tyr lle Ser lle Asp Gin Val Pro Arg Thr 1510 - <210> 185 <211> 10

OTRI2AHRT <213> Artificial
211> 10 |
{212> PRT

<213> Artificial )

{2200
{223> an artificially synthesized peptide sequence

<400> 180
Ala [le NMet lle Ser Arg Pro Ala Trp Leu
1 5 , 10

<210> 181

<211> 10 , - g —-
{212> PRT

213> Artificial

{220>
{223> an artificially synthesized peptide sequence

<400> 181
Gly Val Cys lle Asp Ser Giu Phe Phe Leu
1 5 10

<210> 182

211> 10

{212> PRT

{213> Artificial

{220>
{223> an artificially synthesized peptide sequence

<400> 182
Lys Leu Val Pro Lys Thr Gin Ser Pro Cys
1 5 10

<210> 183

<211> 10

<212> PRT

213> Artificial

{220> '
<223> an artificially synthesized peptide sequence
<4007 183

e

o



<220> <223> an artificially synthesized peptide sequence <400> 185 Gly
Glu Gly Glu Phe Asn Phe Ser Glu Val 1510 <210> 186 <211> 10

WERI2HPRT <213> Artificial <220> <223> an artificially synthesigegsposorons
peptide sequence <400> 186 Trp H?/f‘ aGlu Lys Val Thr Glu Gly Val 15
10 <210> 187 <211>10 <212>P <213> Artificial WO 03/104275
PCT/3P03/07006 72/74 <220> <223> an artificially synthesized peptide
sequence <400> 187 Val Leu Pro Gin Asn Arg Ser Ser Pro Cys 1510
<210> 188 <211> 10 <212> PRT <213> Atrtificial <220> <223> an

art|f|C|aIIy nthesized p Rﬁ)de seguer\?e <400> 188 Ala Ala Ala Pro Pro
SATPE PV AL BigpSer Tro Vs

<210> 184

211> 10

<212> PRT

{213> Artificial

{220>
{9923> an artificially synthesized peptide sequence

400> 184
Tyr tle Ser lle Asp GIn Val Pro Arg Thr
1 5 10" -

210> 185

211> 10

<212> PRT
<213>  Artificial

{220>
{9223> an artificially synthesized peptide sequence

<400> 185
Giy Glu Gly Glu Phe Asn Phe Ser Glu Val
1 b 10

<210> 186

211> 10

<212> PRT

<213> " Artificial

{2207
{223> an artificially synthesized peptide sequence

<400> 186
Trp Ala Ala Glu Lys Val Thr Glu Gly Val
1 5 10

<210> 187

211> 10

<{212> PRT

<213> Artificial



<210> 189 <211> 10 <212> PRT <213> Atrtificial <220> <223> an
artificially synthesized peptide sequence <400> 189 Thr Met Met Asn Thr
W B3(184§"Asp Lys Ala 1510 <210> 190 <211> 10 <212> PRT-ROH/IRI3/07006
Artificial <220> <223> an artificially gyfithesized peptide sequence <400>
190 Glu Val Gly Asp Leu Phe Tyr Asp Cys Val 15 10 WO 03/104275
PCT/JP03/07006 73/74 <210> 191 <211> 10 <212> PRT <213>
Artificial <220> <223> an artificially synthesized peptide sequence <400>
191 Ala Glu Met Gly Ala Asn Glu His Gly Val 1510 <210> 192 <211> 10
<o5l2> PRT <213> Artificial <220>

<223> an artificially synthesized peptide sequence

<400> 187
Val Leu Pro Gin Asn Arg Ser Ser Pro Cys
1 ' 5 10

<210> 188

211> 10

<212> PRT

<213> Artificial

{2200 ' _
223> an artificially synthesized peptide sequence

<400> 188
Ala Ala Ala Pro Pro Ser Tyr Cys Phe Val
1 5 10

<210> 189

211> 10

{212> PRT

{213> Artificial

{2200
<223> an artificially synthesized peptide seguence .

<400> 189
Thr Met Met Asn Thr Leu Arg Asp Lys Ala
1 5 10

<210> 190

211> 10

<212> PRT

<213> Artificial

{2200 .
<223> an artificially synthesized peptide sequence

<400> 190
Glu Val Giy Asp Leu Phe Tyr Asp Cys Val
1 5 10



<223> an artificially synthesized peptide sequence <400> 192 Gly Leu

Val Val Phe Gly Lys Asn Ser Ala 15 10 <210> 193 <211> 10 <212>
wPRM04213> Artificial <220> <223> an atrtificially synthesized peptidgros/t7006

sequence <400> 193 Gin Leu Ser L?Zji]r Thr Lys Met Asp Ala 1510

<210> 194 <211> 10 <212> PRT <213> Artificial <220> <223> an

artificially synthesized peptide sequence <400> 194 WO 03/104275

PCT/JP03/07006 74/74 Arg Ser He Phe Lys Pro Phe lie Phe Val 1510

<210> 191

<211> 10

<212> PRT

213> Artificial

<220>
<223> an artificially synthesized peptide sequence

<4007 191
Ala Glu Met Gly Ala Asn Giu His Gty Val
1 5 10

{210> 192

211> 10

{212> PRT . : - —
{213> Artificial

{220 _
<223> an artificially synthesized peptide sequence

<400> 192
Gly Leu Val Val Phe Giy Lys Asn Ser Ala
1 5 10

210> 193

<211> 10

<212> PRT

<213> Artificial

{2200
<9923> an artificially synthesized peptide sequence

<400> 193 .
Gin Leu Ser Leu Thr Thr Lys Met Asp Ala
1 5 10

<210> 194

211> 10

{212> PRT

<213> Artificial

{2200
<993> an artificially synthesized peptide sequence

400> 194 ' ' -



WO 03/104275
74/74

Arg Ser lle Phe Lys Pro Phe lle Phe Val
1 5 10

PCT/IPO3/07006

e

S
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