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DESCRI PTI ON Col on cancer rel ated gene TOMB4 This
application clains the benefit of U S. Provisiona
wa\pal7ioezsté on Serial No. 60/ 703,265 filed July 2FCT/284066/314947
the contents of which are hereby incorporated by
reference in their entirety. [LELD OF THE | NVENTI ON
The present invention relates to nethods of detecting
and di agnosi ng col on can as net hods of
treating and preventing ﬁ%ﬁgﬁﬁ%ﬁﬁgg BACKGROUND OF
THE | NVENTI ON Col orectal cancer .is one f t he nost
conmon causes of caABcarEsIHatGd e Qi3 YDespi te
various advances in diagnosis and treatnment of

col orldis aiplicatinpediaimsithehensait PEHS Prgiisionalinpdisation Serial
No B S5 BipBRCS A0S AETRE by o RIRY et

in tidipgnRstyl ¢ bi omarkers for the detection of early-stage
carci nonas and that of nore effective and | ess harnf ul
FIELppO8PgHt nveRNggenar e desired. To attain this end, it
I'S requisite to better understand the nol ecul ar
mec hdiepmesent m&@itmmeelaeﬂs te metiods gbdrieiting aRd sliagnosing colon cancer
qgiecu s hqxe reveal ed that colorecta
as g %Slﬂ%tgg‘il?e fea lﬂ%'énil BEVEHIg @ ‘fagf? on of genetic
t e Ag genetic changes in tunor
BAG AGRQUND OF derehcogenes i ncl udi ng APC, p53,
bet a'(ﬁﬂ&%@ﬂaf‘cangexr 1§%né b 88 'n%&@ comm®h BhuseP6f @aﬁfc@r-&%@h worldwide.
665- 669, 1991; Baker SJ, etal, Science 244: 217-22
Desp@t8 Qandmsradwrmqes &t éﬂagnm anddeeaasnt of selprerd Oanck9 many patients with

v 7:.298-303,, 1987
A e seiss oy R nGrali 18 WRpT)R e ROyl govelopment

of s@ﬂﬁﬁv@a&ldadp%@iﬁe didgRbiiid BbmafketsloNaR d@&c&oﬂ} af éaﬁlyPéMgd\&&cmomas and
CGenet 21: 163-16 1999) and | oss of gg rinting

that-of naorgleffeptie as;ﬁdesqs hamgﬁlg ﬂlega@uhqglgg; ar reg. To attam th1s end, it is

reqlgiS{tee gﬁ)e teﬁl%l‘k ﬁas%nsdgég ﬁ‘g) ufra(r gx}ecgg.mgm% \Q/% ggéai g%rgmgg&%gls Recent

molkeulasitadied hael revelddathat dolorecal cARdMGEchgds HRORSs kit ¥euvdation of
in carcinogenesis, we can expect that inhibition of

gengbe altgnagings hat inclede geaptiq @rangwnutlﬂ@%fmp@m%ﬁweaﬁs and/or oncogenes
| (0]

inclHIRE A%, 155, FARGenfEI s (NRIE o 1 B0End, 30BSi660, 1991;

Bal&)l(SlT tetahcSgenie4dc2 14221, 1989 Mosn Phetial. | Scthog 275 1787 1790, 1997;

ressed in cancer_cells represent. promsin
Forfes BT o 108Rc dr 2gioha O nspeiprchpspanges,
t@ga
oD A B A o P e et f NG Cea1: 163-167,
1999mmﬂ Iossmﬁflmprmtmg (@mﬂ]’deettaﬁ eNpt Mdil dt ¢27pt280kilA98handéer deregulated
enc of a 62-residu

tranF IO Wﬁﬂ:@r&"g e Bt or gL RSB RAEPSIICS) are ¢ lavotved in the

gen'éﬁ%‘ 8Pt QbeclalNiinidth! ARBnghe fdnes BIVOIVERlih cﬁ'cﬁﬂorgé&sm we can expect
1067-1074,1997). However, recent study disclosed that

thafTighMbitidrsof geoé preldctsmbsentialifor piobifargtionsamidiar stirvawl job anwaricells will

TR T T (R e —
acthlty @hd ftes tpémﬁbéll?yk@@tésg&i(ﬁi@ané& vells/preéént prdBdfhs: targets for

Anot her s showed its subcellular localization in
develppig royel @ﬁl ¢HaIcer @Ggff s by i mmunohi st ocheni cal

2l VDR 0 o £ 3Bl s

predioted)asta dan@herﬁb,f tlﬂsr Iﬁhbctﬁﬁdﬂﬂ Iﬁb@ﬁhﬁfpoﬁttlﬁa/c}ﬁ[&ly since the predicted
Bi ophysi cs 400; 97-104, 2002). Yeast two-hybrid

protgin shamesigquspse pmrlegy dh difeeivn ot 02 Tesigue Phtbpifhkeowp yeast
o5 O URARROL 4 NGNS 8 VBRI G 07107,

activities) famly nenber (Chun-Song Y, et al,

Archi ves of Biochem stry and Bi ophysi cs 400: 105-1 10,
2002), or 90-kDa heat shock protein (hsp90) (Young JC,
et al. , J Biol Chem 273 : 18007-
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18010, 1998). However, biological role of TOV4

remai ns unresolved. It has been denonstrated that CD8+
wegiwohmste T | ymphocytes (CTLs) recogni ze epi t BEEJP2006/314947

pepti des derived from tunour- assom ated antigens

(TAAs) presented on WHC O ass nol ecul e, and |yse the

tunor cells. Since the di scov%ry of MAGE famly as the

o B T S 205 T B T e Bt
frackiBh afd ﬁ?x@??ﬁ ﬂg%ﬁﬁ&h?ﬂé%%lgaéﬁ%@%mﬁﬁ%mﬁ el ﬁﬁct?cﬁfatmn of tissues

rugge 83(3):725-9. bLvan:
andBellg (Ehievisvi@ht Naét al. SE Baovbem (ToByq)2A24( BUBEY 7, ]19&8) 7A1;10ﬂter study

shO}Byrga\étE gﬁgcel]{ula:é{ocalgahog 1@% %ﬁam o%géi g]g{%)} néi%gn(%g?g?chenﬁcal

stalﬂnrﬁg (@H AMEY NOXYRBRE of Bldcli@m%ﬁ?céﬁagﬁﬁhysms 400: 105-110,
ni ca e oprrent as targets of i munothera TAAs

2008; Abbiyie Mgcét gb, Awhivies of BaehMAGEY (and iBiefdysBs &@@feﬁ%y 104,8002). Yeast

two%ybgﬁ slc%regl%g S%g{g ] l@ég 5 g3 a&gﬁf &%5\/{%1 ﬁ%gaf%?n(sv %'Q’alosm—

nta%ﬁké%%tdt&ng cPh, an%AA A@Rﬁs&@ﬁso&z&@@wﬁﬁﬁ(\%}w‘éﬂfﬁo‘éﬁﬁﬂm activities)
en”YT, et. al, Proc Natl Acad Sci

fannlegﬂerghf(raphuwmg §) et @, Atehives afBiqchemisiryang @nephysws 400: 105-110,

200 90 A RSB P R, PR 15007
18dtevr99ks9 eHoSRMMbiblbgikel fele 09 TOMSH Rmalingedselvieds

cel l'ul ar i mmune responses These |ncI de p53 (
ot df hastheen dupramiedROBICRE( 8yloksss T IymplERs: HEALS) rebognize

P i{oﬁlgggé}gdepfie e ed ‘%%m nﬁ% fg%ggr%cer a&@%%% 80( % 926%763d (glr?gmc Class I

molctilef snd Ifd the tghort dells.e Shice tlexdisquivery IMAGE ﬁtng}yl dsitbafitst example
de in,the basic and clini

of{fJ A og;ﬁe@% ! hat]é/ggé ﬁ@ be%%ren scogqred NSIpS mumi]ggtgalc proacﬁes (Boon T.,
[ I Egﬁ)qq $ci U

nt ée%l e% %9 §9524 17 80078]3‘532n ?t&Hﬁﬂ{ c:ler%rﬁg%e!}{:?li CJ:ancer Res.

199659583 ( HE6125- ﬂ)vaﬁékik@ Beaggenth et @l aB&enaer 991204 & Spd bt Brichard V,

o Gl B ol R RS Bl Y, LT g sptsoc 347

52)Tﬁﬁ§sdfﬁa Shéth RaPOHAN BB 1 1B de@éﬁ&ﬂ“ cBRcHl developheaf as targets of

I's but not in normal cells, they would be

nnmumﬂl@apug chAdis disceveredgo faltmqhésietMAﬁfe(}tanéiet Brugges P, er. al., Science.

19 D48 6417, DY St ¥E ok (Y. § B RBLCHHOA1 8- 847-52),

SARITESARBYD ISCed Al I Méﬂ 13998@1“85@)6277@) CNHIBSO{I@REEn YT, et. al.,

patients, we have 8erforrred expression profiles usin

P Naace 50,468 oyl BB ey S A5 Aomg S iy geRe pidtcts, which
SRS € P00 RO, B SBBGEcls, nc
bedhEshBav @0 be edes gl zehasTialddts foB ddldar imantleaespoases! Thhe include p53

(UMl seheh it Cansen 20y UL AR pro Bismecel o el Br J Cancer.
20<§1a§2f)(y§§49 evea@q%kdly%'tt éerﬁ £ Thi ﬁ@b&ﬁ:ePQQQE‘ﬁggg@be)tahH%thers

at "thi’s gene was
expr eARkslighrthésbard @&tn;ﬁesmfdh@mgmﬁcaxarpdogneawhgt hane béen made in the

rost spl ee nd col but not ot h
bafg A T GRoenie et L1 R 08 AT Fhkherji B, et
al, ééﬁg& RiaR% Qf sERYBIAS Doweob (3 Vﬁmmﬁ N C ek m.ul @hhcRPRES

tissues conpared with their correspon in

19915 56(d &n2419e88), thecosageryl lnmttftdempn@s eh candmiaémifgéﬁ in jgeneral for
firnmed.that |sfr

trod BB AEROrAr b PR e e Gepcors TEERAE A4S high are

abluRiRhilP cARekstd @nl‘}\{ﬁ‘ t¥ndBHECIRMHut hét @tnbﬁﬁallo'élm 1Qhd¥Bvodd betpSomising
ti ssues ‘exam ned. Since suppression of this TOVB4 by

si RNA mar kedl y reduced the grom h of colon cancer
cells, the gene product may be a potential therapeutic
target for human tunors as well as a useful diagnostic
rrarker Furt her nor e, |t was consi dered that T(]VB4

1 . o o o -—a A Va P T Y, 1
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cancer. To exami ne this hypothesis, we stinulated PBMC
harvested from healthy volunteers wth peptides
waleq7wexd7d r om TOVB4 and successful |y obtai ned PCT/JP2006/314947
pepti de-specific CTL clones which al so recogni ze and
kill the tunor cells express_iéwg the anti gen.
Specificaly, transfection of Tolon cancer HCTlI 16 and
RKO cells with smallinterfering RNA (si RNA) specific
candigatPOig 4mmampierapgeliq/tatgelior essed its expression, and
nhi bited the cell growth. Furthernore,
MY ENBIONes with sequences derived from

! (130 3YS
TOMB4, for..t hei r .potentj al V. [ i .
epi t é’eveﬁl@bﬁﬂe %IQ%LH%{ rﬁia?vlg Céf)g’f, cg{‘lé: A @éesﬁsgag% f?%dp%ovel therapeutic
targPREbY Elodebial @fréiasinh (ERCA F@@mg, waliet berfampyeddipedssionprafiles using
i nduce significant cellular inpmune response against
a cIRNS A gniceamas const e @p A0 grnss QLigohin 6tdle Hncegene1: 4120-4128,

B - heal ' t- '

2008} ¥k el BonR Gh Soaflic SRR RLQIRIA thl, we have
focped bh dex/9ve (kDackenslbdaad ofithe eufer adiocheudirtabmentidarted, because its

HLA- A*2402. We have, successful Ly _j tified a specifi .
eXPERSEIPR MY clSoprP disauri e GRS b2 URE W&?f‘?ﬁ@@%ﬂnﬁ% Aliple
tiSS&Eﬁﬁgrﬂlewg}é&ﬁl MR Rt b fealed HERRR GRS whSTbundsfiy edprf88d in the testis

show ng specific cytotoxicity against cells that- A -
andpivese abd tveeklziin thggmostate Hplken24d celonbut petdn aayn a1 ot normal

| ones were established from.these lines. .

adufh RS R ae S PEPO R RQcReron SRe St o shgvedigpificant
accthafaf8h GPEREVEREYdofnpafdd with thetUoreiiondagaionsdantétus mucosae.

pepti de-loaded target cells but also against the cells

t hat Ietlcopyesentigivgnténnp itesas cpafigred that hureanbPM34ds igquently up-
Pritiee > M . "
s RS (RO 54 R0 RSRE-HOEhTR! il Bt D Phe BB 15

por@N B tREudyldkarkings s Sincoehmzedsivn offilkis TOM341by SIRNA markedly
strongly suggest that -the peptide is

a . .
redwed-the gtovah of peloe gancet ¢diseths @erg PROdYETiBay empotepfial dherapeutic

ent._and._speci.fi ' : j nst col on
tar% gﬁog é’lm%:agl S grgxaf) fr“léegl sélS %m%ﬁﬂ{fﬁ%&eﬁg&n di ngs suggest
t hat FucBdnors, it e toreiticred thaeTQMBtrhight sarenaes TAA (Tsymor
i o S S b el Sponse aainet colon
cangére Sl%néxa%rpﬂeeﬂé ojrh%sig,aég i afl_ela BBV RIs¥dTForR healthy volunteers

P
attern gene “expression o OMB4. The nucl eoti de
with @eptixtes derived] fromMOMB4 dnd supsesstlyodbtaiohBrerdide-spedific CTL clones

forth in SEQ I .60 and , respectivel.y. These
which ${R01EePERI%E aé‘&(glp ﬁ\?&?‘i“%‘éq? eF‘P{?ﬁ?”&%ﬁ’ﬁé‘ﬂbg%cessi on
NO, %gﬁgé%trﬁfs?&ﬁ@h R b¥lon chceP HRSEING ahA RO ic8Is with small-

pr ov thod of diagnosing or determning a )
intqrfeeinig ROOAi(siROM )t spead it tmT Qe effeativalyswppressedhitp expression, and

det.er m .nj expression |level of TOMB4 in a
draB?FF@&“%@%F@ GSHC%I% i'cal- sanpl e, such as tissue

sanpl@rthRriSle Rt c&fhinell theqptiodd with eshubh&ddefl @hfrom TOM34 for

tissue. An alteration, e.dg., an. increase in the |eve|

theirfpotsupinbtosenyie as antigapicepitgpe peptisies ead haveespintedhi novel epitope
trol..level of th i ndi : i .
R S
resWe aligiast dofont daBediO Peafieral Blobé Mynesacitari Cule (PBMC)tdfdealthy
er

m "predi sposition to colon cancer " enconpasses . a
donprawerepstingulatad peipg therpeptidefchayingdrasiinl seqrenees ¢f 4 Those
peﬁg@'gg ﬁrré?ey chogéne%?}b‘%&%?redi&gél tGhd eSmer AYSERDIWRIHAL ¥uctcgssfully

cancer. reover, sald termalso enconpasses
idehfifiéd 8 spaeificeaitigs pajtide whosk safueacoddrivied froooTOM Hathaterould induce
In the context of the Pres&glnt .invention thegﬁhrasg s th
cytotosth F dymphaggio(ClEy eslt lines shoping sherfia gylotedpibhagaiipbpells that
detected in a control sanple. A control |evel can be a
singl e expression pattern derived froma single
reference population or froma plurality of expression
patterns.
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For exanple, the control |evel can be a database of
expression patterns frompreviously tested cells. A

wO p@rieds7€control | evel” refers to a | evel of gRCEJIP2006/314947
expression detected in a normal, healthy individual or
in a popul ation of individualsg_known not to be
suffering from col on cancer normal individual is

one with no clinical sy orrs of ancer
presepicihe %@W&H@eﬁgﬂrﬁw ‘gﬁ?%%ﬂw&éet @&Agah‘?dnﬁom these
e
actioipf Adtromtly sgaﬁrm tls: feptide-traded taaget celikbus falsdengainsithe gelBRlIat

I RN T T
(:1:1'r %Elﬁsaép%ﬁf&% r&Egﬁlzépﬁée Asti S PRprias ni e EBﬁpR:Qer'MHC Class I

termatively, an expresSion |evel I's deened
molttuler Ehsse désu\lth stroggin sugeepirtbaighoperitisleiine Bl ds-d@4pystreted epitope
| east 0.2 L east 1
peplifighics cayjiiee Paizat woafinbFapeforeflsc ABRDlt S fipnger ool
expfRGhE PoMsyel . Expression is determ ned by detecting

hybridi zation, e.g., TOVMB4 probe to a gene transcri pt

of t Adegeafindings weeesi dunt TOMibisdnygived injthe groavth gheaneer cells, and
re Lnyentio

ma%gqpétltt]gutg go gtﬁgieyelgg ent gtlvénle ti ﬁltglﬁﬁe(ghgggtgd/&eﬂa%lﬁﬁ%r CRCs.

€. 9. Thedrésahi 1ﬁﬂ&ntiﬂﬁﬁy\lﬁa§eﬂ ofthesdisqueetyest a);ﬁatﬂ&ﬁvcﬁ’gne ekpuession of
cancer. For exanple, the tissue may cont

TOWH Hakinarleetids seanescs apd ARiRQ A P%ﬂuetl??eoft%(gbéféé affpipt fryth in SEQ
D RDO:.6P é.ricf]@ll 'r@s!q?&f\le ¥ uﬁ%rﬁ%e q&@ﬁc%r 951@1) a@ﬁ[a%bféqﬁﬁn GEfiBank Accession

préesent inv Ion rovi des net
NO. d8085681.ng an agent t hat |nh|b|ts the expreSS|on or

aCtIVIt&ﬁggTééggéWPF%WéﬁgégﬁoPg gﬁﬁﬁggpg$ﬂ$ﬂtﬂﬁﬂnﬂmnga

pre&t@ﬁ %%1091'1:3%@&% a%ﬁ‘%ﬁ%‘he%mﬁﬁlﬁg ag bkpredsiorPleviltof TOM34 in a

uct e test be an epithelial cel
pat&tit—:dilcra&d divlegicalvatipsd, sadl ds txssxmtan@éb fA@nﬂaalwll 0% et %htamed from

car.ci no A decrease in the. n | eve
corgr el TGS RSPt e tomert
&ngtnrapcoﬂh%l' RlveDf BE ?éﬂé' indi@testtha tBeaMd]dk seRde oSS bit risk of
I ndi cates that the test conmpound is an inhibitor of
dev'EId}dBigtaka‘mnyeﬂ;e used to reduce a synptom of col on

o a hER b AR BB ehodon o coon
candBCt SlcBrRassds a Qfatdt A/ RBfct GftRinghrediapeati It@, Hﬁ?ﬁ]@@dﬁndbﬁlcy,

the presént invention include a nmethod of treating ?
prepalem tnChgatmll @rsusesntibitity to 0&1%1}@111@% Morepvrti fﬁ’g‘i tefg also

te adni 6% nt agoni st or
en‘:io Eﬁe§ Bq’ag qubﬁgﬁt\ggla\r}%ng oftataam?ﬁ{? cexarrp Ce? an antisense
CONRPGE cbMex st thd pesért hodyition Ima)phrhseo‘h:onffbtldemi’f sdemits & protein

or inhibitor can elther act_on the n ic.acid .
expessiaa; lavel detspted dn a sontepl saplee ‘%?Omﬁﬁr f a?(ﬁ\?[?'llsmgqe eXpression
pattesh ¢ d édqﬂ)r{f a ?{fgl]é félféancerEo Lok BPE6ehla ﬁﬁrathﬁeoﬂoéx%%%n patterns.
nven e antisensec np03|t|on reduces t
Foexspips itlicairol heckmadiefa databaseqyeftexgmsgion p@tttems(ﬁnml mreviously tested

cellgn o FPATEA LGOI, 3 § AN Y Sk ehnision defeeledTn a normal,
heﬁ{héqfé&ig#dhéﬁedrxn a?&@ul@ﬁ@& §Nind VBRI dFA ﬂﬂ@é H@ guffdiRg from colon |

adm ni ring to a subject a snal
caricot. eAfnennaignaamzdualsls Rmmﬂaatmdmnqai asnnptpmsmﬁ eolenn:@m of

t he pr.esent .invention, )

t ne ADypressiiB o pramen 1th oy EOVEFGRE bt S b compared
to 4 ﬁ&?ﬁdi‘%@ﬁtr& e SERdsQRathe SDjR0 (RN @ﬂﬁch the dardplej vestobtained)

may be carried out by adm nistering to a subject a

ri bozynme conposition. In the context of the present
i nvention, the nucleic acid-specific ribozyne

conmposition reduces theexpression of TOVB4. Actually,
t he |nh|b|t|on effect of the S|RNA for TCWB4 was

Y

.-1»

o o o o "
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The present invention also includes vacci nes and

vacci nati on nethods. For exanple, a nethod of treating
W@eoopoe3sent i ng col on cancer in a subject may i PUDIR2606/314947

adm nistering to the subject a vaccine containing a

pol ypepti de encoded by a nuqJﬁLc acid of TOVMB4 or an

i mmunol ogi cal ly active fragment of such a pol ypeptide.

In the context of the present invention, an
suffiersrfon bo i at sisk 9f develaning ¢BGrent is a poI ypepti de that

hor “ »

nac PR diGh 5 B pFREh bctffde; e Mpiesd G g deomed “altered” when
gen]l:: ﬁﬂ?kesmdrﬁ% pevRERe@ nedoPHs50% as haﬂnpamdl mﬁré coytroHevel. Alternatively,

ul

l ength protein. For e an |nnunolo i ca
an exprdsen fRaLiEREIE o‘EPP’é?aﬁf‘él”é(Y%nﬁéﬁ%‘? S OO W at teas 0.1,
at 1%§P(§&I[ht%§ .3 ?é%tg ?ét'S”Hf Albdye 1@6r AR §E¢dmSHEd o a control

or a fmmune cell stinulation can
levdle Exprstioe i dn:yemlmte(dd:tyl dedecting hypidizatios; aki, diYM34 probe to a gene
el aboration of .c kines (e g , I'L-2), or production
tral’é?nl?}r‘i’fa?ﬁl?aé‘ﬁﬁtyde%ﬁﬁ&?e I%i se defined, all
t eClih € BlntdRr e (RBdehnt irﬁfeﬁt?dﬂ’rﬁlelb%ﬁgntt&li’i@b@ tibé&atpR is any tissue
same nmeani ng as comonl y undérstood by one of ordinary
obtaiked froinre testesubject, £.g. . wiatibnttinownite pe sispesicded kaygag colon cancer. For

h nmet hods and nmater i |
cxap g Rty Fouananeri Lahib e iy R ER may boan
epi@Elid1 R8N idgh #EolbRRtPEASRRINAl NVention, suitable nethods
and materials are described bel ow. Al | publ i cati ons

pat Bhe pragspk inyantiomBirtherpretidss matheds phidentiiying @hagsgt that inhibits
nent ioned h r f
o EPERGRFS AAIFLE PORGHOSTLARPLEE B Sy engt P s
condSoudtl ad ﬂ'ét&ﬁhmﬁlgt thabxlh’éfsmml\teﬂtdfﬁm)MM aothe entivity efdits gene product.

ant edat e such di sclosure by virtuy r .invention
The {estcogBamast becanramitoghial cellesuph asamert g’ﬁ@%‘ﬁ" @Z,;W ffom'a colorectal
car&lﬂ?ﬂngd' n&cge%% ﬁl tidé O Sresstid lbvd %@WM Blnth@ Aii ik itd éb%e product as
eri a o) and exanples are il ustratlve only

compeddla ¢ontrehteel dr(mchﬁtjl' ofithe gexge: orQ@uee achdant lagxe:a‘@ﬁ thalh ghe test
met hods descr.i be t at the sease

NN X TN A e —
Sy m@ﬁ@gﬂ% ggféhﬁ&l £RO BRIvideFalke colifsiip@Sddétion reagent which binds

advant the i nventl on wll be apparent fromthe
to T©M3é\nun@1crm®dr@ol}¢epnda8pt| on, and fromthe clains.

BRI DESCRI PT. THE DRAW re 1 de

oxpr BSEPBHICIRR B0 E RGP BHEnTon Daps ey PEEbaLpRpr
prevefing oM dah@ér' M8 stlijebiGhciamial Yisd siePdf AdalBhtdringao iR subject an
cancer tissues and their correspondi ng ngn-cancerous

antagmos @r m‘h,lbltmwﬁfoM%wélchm fororxamiple, iaB DdsensseATARAS R or an

antﬁmdy Icmngo\? ér\éﬁ %%r}t%g]ogllsrt] tog{n%?tlltg?] g% éslﬁlser abtfh th? mﬁw[? fmd or protein
levéh® dsiteRstute B mnfbnTMmeipﬁsﬁm si aotivithy 2. 0-kb by
size. Figure 2 depicts the expressjon |evel of tQF
pr olretha centewiRidhoprevayBavegton thhanfipnssrempegidigaseducey the
f
expgﬁ&glqnnor}‘t% g 8}’?@3 3 eﬁlg rl%%égagn é%rtgédéﬁ%ﬁg%gbgﬁ{po?h%ﬁﬁ%? contain a
nudledileaihith 1slwmﬂ>éménta$lﬂ@ TOMB)4 feqpess mnthlvétyl,\/Bw present method

ey Qpayuds B8 SIS PHATRIFTEBE AGHD SR ISRAERRE ROA GIRNA)
coﬁ’lgﬁéf'!u;n O, tha TR ,F iRk %Pﬁkferﬁfdﬂ' HeRERIQA chEPYR4itioR reduces the |

on cancer tl ssues. arid B) Representative i nmages
exibssidieofSEQIMVBAN G et auaﬂneemeﬂmdahd teamephoceneverdiopaificglon cancer in
es of..normal nu

(SRt Loy XA0, (G800 0) | Rgs3, 2ot TEL SRR, 1n e

&{?%lmfftﬁéﬁ?feééﬁﬂ invERREh, el Sidlefe ém@—@ﬁédiﬁ@nﬁ inibsition reduces the
o) si RNA on expression of T 4 gene or
cell growth of CRC cell line. (A Effect of siRNAs on

the expression of TOVB4 in
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HCTlI 16 cells. Expression of TOVB4 was anal yzed by
western bl ot anal ysis. Expression of beta-actin served
‘W@g00a/0135mé er nal control. EGFP-specific si RNA (BCEGRP)6/314947

was prepared for a negative control. (B) Effect of
TOMB4-si RNAs on the growth HCJI 16 cells. Viability of
HCTl 16 cells in response to EG-P-si RNA or

TOVB4-si RNAs was neasured by MIT assay o tripl] .

exprostion of DM AT HR IR Lchos i SN Acior TOMB s
LI erenc » j g ‘

confrh 1S5, LB OL B B SRS T gt
prolf¢rdtiog of Qolomrcaiep télikein ThMB4nGI. sedien. AMus) inrths prea¢rgeunvention,

by the 10-ner peptide TOVB4-299 . showed
To%éﬂtw agreferable therapgaig {Bget AT{RE COLCABEET | | nes showed
hi ' i1y {dtetnet akDeicchRtib® nleflodh) For le,
Ioggée%%m&?ﬁ%#6{21%69%1%11\/\%2%&%3&%6%}/ dicg nc;t show oj_fexampe :
method of fréatmigtor pydvehiing cola tancet i aegphlesbmay frevoberpsimigistpsing to the

cell T Sl i.t hout . | oaded tide. |t .d
e b e SRR SH 45: lFRPHSor
im YRS RIS dctve FragMb oF s8aPa ?6l§p eNin AR&ontext of the present

peptide-specific cytotoxicity of the CTL-lines raised
invéntionOmBamegdogitaly ative flagwenisih emelypeplidafhatis ghorter in length than

i gep- specj.fic cytotoxi.ci
the PR PR PG by R SR & Blmdi¥rciiohs analogous
to tEMAURSE BY the ffl-1eddth ptareias Fofdtangpleradmninolopieally active fragment
potent cytotoxicity can be established that are
shoyleies atilesst Hresioppin lpngh an gapable of) togrRdmERggell suchasa T

fro ' i.nst - . - ) )
cll % KO b DAL o Nl p e PEPfltertin
elawfaﬁcﬂifr@ﬂ d,ytqmﬁ? rt.ga ELA2Y) drlyprﬁdlg:tibﬁ oBaIgami’tmdyHLA

specificity aof the clonesg raised. TOVB4-,299. The

i Delesnesrpestingg, Aoanoygns _é“d%‘&}ﬁ) grhpcfl e e the same
mepE bs &S] HAAGER Ly e OPRAT Y SR drto RS jvention
belauyg. HAlRBughethodanod matedals diiilasor eghivelentiodbgisrisgeried herein can

express TOVB4, were tested usi.ng the t CTL cl one .
v S B s 5 A R P B OB it re

| &8. 231 fubBichifng SlateMlapRiRNERY PARHS| shdethrasferences
des O\B/%d4]5%ut do ISnot cexpr:ﬂsas HﬁﬁAll-ﬂ,lAM.@#Ee CTL d ones

mestiowd hetdig hredg¢arparied byaefewinct beretiaitheir enfsety. Diqthipg hereinisto

and HT29 cel]s tha ress .TOMB4 _as.. I - .
be GaPTG gh ARSI Oy CrBteA " SRl alfghle Sl sclosure by
Vhﬁg&,@%ﬁ&}ﬁl\,@iﬁ{dﬂyi ty agai nst SNU- C2A cell s which express
TOVBAE,

but not HLA-A24. Figure 9 depict HLA | .
spebi ¢dse of gordlict; the pessentoipepidsation, inelndige debpitionsgwill qepgrol. Tn

b R, I AT i o

linfittdg@et i nhi bition assay was performed as described in
“Materials and Methods". HT29 cells |abeled.by Na2. . .
51CPoe adigniagsrod s mathads deseribed hssein wfhiaf 1S pisgfccg degtifid prior o
1 ; H28¢ant f th
e ol IR AR S 2RSSR mtaesof e
invehti@twill b2&pparidne fropt tht dodlawiag tietailed/destriptive, @Fd frotnothe claims.
agai nst HT29 cells was inhibited by the addition of
BRIEBDERIRPTOONOFIER DRAWENGE t h the pepti de.

Figure 1 depicts the expression level of TOM34 gene in various tissues. (A) Semi-

quantitative RT-PCR analysis of TOM34 in colon cancer tissues and their
corresponding non-cancerous mucosa. T, tumor tissue; N, normal tissue. Expression

of GAPDH served as an internal control. (B) Multiple-tissue northern blot analysis
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Figure 10 depicts specificity of the cytotoxic

activity of the CTL clone raised by TOWB4-299. The
w@ionmsie activity of the CTL clone rai sed byPCT/JP2006/314947

TOVB4-299 is specifically blocked by anti bodi es

recognizing T cell surface ap?Lgens HLA class | or

CD8. The cytotoxic activity of the CTL clone was

det er mi ned agai nst HT29 CQ/@J in the presenc of
an i3t She g Y iSampF I 7Jarhby s
Figﬁ% @ér:ptlétyltﬁeye ﬁﬁ%ﬁ%ﬁg\‘% Jf tlﬁé gﬁﬁ&ﬁ eﬁé’o&g%%ﬁgﬁ g@:%jih%nous tissues.

ecogni z was marginally
af f e@t)SWedsymaidt mgly&rﬁofﬁiﬁMéé it cplbmparldeasﬁubd amgk th€iDdorresponding

whi | t t h ted at b di .
o RE BT 'rolturﬁ%t?ss%%?} B e ey of
OF T’fﬁMMﬁMﬁo@ﬁaﬂ—&@ c&‘l‘P[ﬂ@s E Fresm@tﬂof wslactiD@rvedSas9gakernal

herein nean "at |east one" ess ot herw se
speaumuohlly i ndi cat ed. Throughout this speC|f|cat|on

Flgpree%i&%qu%tg S?I érlgfn%& S O]i\fédm%%\osﬁ%ﬁlln %W%ﬁ in colon cancer tissues.

var i@ hRN8) R séiﬁa‘uv@ %B ds D $he AiHingGR Bixidesdud @nd nvh-lchncerous
be understoo e inclusion of a stated

L Et e‘g?élﬁl Muag@ﬁé@tm;v 9%90%31&‘ D) Imaggs p§ n@m:aé fajsasap gipd ??él@:rous
e excl us step or group o
i nt et aroo ml%i 'F%%ng}gsengﬁﬂﬁ%g&{% is based in part

Figatt 4 B&piéts S@ﬁ&@;iﬂg ﬁfecﬁbfﬂ@l\@d sﬁXNA&ﬁﬁe)«pmselﬁ)n'Bﬂ‘]?WBéhgene or cell
cells fromcolon tjssues of atlents

el everoath g%ﬁ Ceseprlmgsi (n Blkes ?wﬁﬁlgdﬁ%ﬁﬁigﬁsﬁﬁl of TOM34 in
CoOMpreh§ng Ly, GENesTof fg ??1\/83’4 WS 'b? gpe@teﬁ% analysis.

m croarray contarning genes, "conprehensive
geneEgppsshasdfretgaaihi sies&:d af af thtpranl @mirel. BGEP-specific siRNA

consir.u previ o TOVB4 is e d ' .

| eve{s@@%w@%ﬂf {0 aeggine oDl HEA GG & TOMShsiRagAs on the
for %‘o@ﬁl‘i‘ 719 6RUAL OVRBIIAP of! of\ﬁcma eéu&ﬁqesg)eﬂsea@ FISFTESIRNA or

t ar get e expressi on o is alter to treat or

al | eVOM3- aRMAqummcﬁsu@Rcby MyTrmwunmglw@.tqumﬁgm &D; Asterisk

TOMB4 in a | e qf..cell i.S agn
S m Ve > bt e Re-CRY b3l oR B S eheptp £ ot
Flgﬁl?ép Q856ts LoVt Bt BHETL JincaRdhced 85 tise Tmet pERIdeMIDM34-299.
can be'identified. The invention invol ves .

det eirher GTﬁdm(ee rajsed hyethe d9imeypeptide BRM34s299showrd papsie-specific

Usin quence i nformati on provided by the GeneBank

dat a 1i”rles for TOMB4 sequence, TOWVB4 is detected
and mﬁaeqmdleb shavged 1Egh BytateRic aveilvity kipainat tirgetuedls OFISI) loaded with
ordinary skill in the art. For exanple, sequence

wi t hTRMHe2%% githsrres thexdith eteshewsigniticans pytetosinastingy against the
TCNB4 t

RNA & eqéu%rn%:% 8815 @ I§Ig Kif gfl%)%%dﬁggﬁdé Ola[ 9%&513%&5&%%1&%%&TL lines
analM&mﬁheﬁqmﬂhambﬁﬁceymnnmmqfthe sequences can be

.used to construc prlners eci.ficall [ifyi

Figpegvg depigts petegt anghpiptisle R0 DS 08 Ther b Tt Fgd By TOM34-
such,g$ reverse-transcription based pol ynerase chain
reaction. Expression |level of TOM34 in the test cell
popullht 'Cme lires ghowal putntend avlégenvepdcific sytptsxisingdtestibde at the E/T
then co xpression | evel of the JOMB4 in a
r ef eFRHQ g%?%li on. The reference cell popul ation

lcerif @b é@hl@ﬂlélbﬁ SRR @8 Gotent cytot
e s O G oo

Whet hmbemstabdnshalibaﬂtarespmdic fgeﬁ@M%bB%%m on in the

popul Bt FT Rt BietERcR) 1 e ine salinf] ERFPERb showed varied

depeRgsn /Wil RAEWRR BRAS bf WalthGhvink@xtrehelyeioedt aedity.
popul ation. For exanple, if the reference cel

popul ation is conposed of non-CRC cells, a simlar
gene expression pattern in the test cel I popul ati on
and reference cell population indicates the test cell
popul ation is non-CRC. Conversely, if the
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reference cell population is made up of CRC cells, a

simlar gene expression profile between the test cel
w@opabasion and the reference cell popul ati on PeHiIRa0@H4947

that the test cell population includes CRC cells. A

| evel of expression of TCWB4_$U a test cell popul ation

is considered altered in | evels of expression if its

expression level varies fromthe ref e cell
Figyse %Lﬂemqt HMb‘;‘/quﬁﬁCéthQf ahe @Tb clpngs rajseq byel (M34298. ghhe CTL clones

mor 6.9 4&% f‘e?é ééaﬂ’l@ hurBbr 5e|ﬂ§ endogenously expressing
correspo d n 4 e re erence cel pOplﬁ ation.
Di ff’HDManatheQHDArwtmte&ﬁshmnbetvveen a test cel |

popul ati on and. a refer e cel atlon
Do shaplogts 4ol vises P DI g LRIt e el lines, which
hou %ﬁh@% ﬂy ss TOMBRX AR tBste @ufifR Heqvo UL, BlogeP@isdd by

is one nown noft to differ depending on the
caner@M84-299rae nﬁfacter calls. SMNAI-€24f cellnavereiged aE)ﬂ}frf@@t which

| evel § of the contr acid in St

r ef ﬁ%eéloﬁaz Ieep’ifssaﬂgbgm;t?ﬁg naﬁeéﬁ’ %3 Iﬂ‘(ﬁtg r‘%%% g hat oo

| evehgwia hfglﬁecyﬁﬁ&ﬁ@ heEv iR ARt BUIR DL@-lltdthmls that express
i ncl ude actin, ‘%cera dehyde 3- phosphate

dehymh@éraae@ﬂcas the@tlear ham, thephehopied mosignificant
opul t Lon is .co
Boglﬂ ?’8?1 gctl §' z%gp S]r\]ﬁlo ﬁlktcgflflgﬁlrcé%&ﬁ egp‘f@l\ff’ﬁi Ibut not HLA-A24.
FighRPLUdepidt IISA Bpacifildifyl drthé GTLfMi)ﬂé@ @arseddfyrmmenz%mue CHL clone
test cell E‘ ulation may he conpared to a sec

NI348p% praciiiallk respanizes QN34 th%ﬁ&% -Aggkgestricted

r ef gpispd by

cel I vvel I as a second reference popul ati on known

to comyhln .g. , non-CRC cells (normal cells). The

t estTieadold t taeget rimﬂlbuﬁed ai;sray avak ipsﬂ‘onmetdyqseiemriwdlih “Matqnials and

froma subject kn or to be syspected
contMPkPL. TR e abeled Sy e TrRvers BreByRd PRGH g hile TIST
a bo ﬁl% ¥v1ﬁ1h ﬂ'bo% 1AJEPEOMB 4L i99 tife Yrere 1le@WAMOGRT Cr labeling as
flui suc l'ood or urine). For exanple, the test

cel | coldtapgets. f]E/é“drafmmasdide sk, T&M@D@jblaytmt}h@f the §IL clone

cpi (HBRBLITTCA BRI §EF e B8 0 e EgBEecs ot when loaded with

susggg? gstide0 be a CRC. Cells in the reference cel
popul ati'on are derived froma tissue tyr%e as simla
Flgum l(b@plcztespemﬂqnmaf thed ¢yyotoxinactidfyeriche & TEeglpne raised by TOM34-299.

( PO ;UF 1? gtg%]?ftar%gﬁﬁ %hg'&ﬁg‘r ﬁ,gl?e rnagsre]:&@gﬁﬂé[?l 2199 % specifically blocked

( NegR intiodRe Eé&@uzug T esinairface hiytigehnh B0 BlagOl omceﬂ)s
population is derived froma database of nol ecul ar

i nf oFheeytetnxiseactivisyof thei1deslpre way deiprmaped pgainss S\ 78 gells in the

B?;? gﬁ%%e%)%e Of arﬁ%%gieits 'rgc{}ﬁh&hlg:‘ﬁﬁgl s B%Hﬁ%&gt The CTL activity was
hu rraaeaﬂyonsloblww Judirppdngibodivsithar rebagmzeng.A Clabs T dndEE& and was

AT Y S—
et hlﬂlgﬁ) QMY Bﬂ {1 fig § obfsp Eﬂétcl@&%ﬂﬁ% plper n

hybr |on I ng probes speC|f|caIIy

RSP ARy dto deternrne gene
D cAgJyoaluH ﬁﬁ?ﬁ@&ﬁ@ﬁﬁggiy——§§%ﬂ§§3|on i s nmeasured

Usi Mee HRYES %E; tanB R8¢ Mhpt hoisel aseth Hekh Gadagsone?. @less otherwise
u5|c@ﬁ primers specific for TOVB4. Expression jis

spagtftceyminsbentes: Tbr@lgb@%tttbwpr%ﬁ@’flonuané the ggimspgigh ?‘H@W unless the
[
cm%}g chftﬁ%a%ﬁx%rwﬁg tlﬁ cﬁ)ngé}gg‘d Paﬂd Qﬁnﬁtnﬁls% agasprcg ﬁg%s

erernm activity thereof
“coTRprNAES’, ﬁfﬂﬁb&\/&hcﬂerétﬁw\m 1mp1§t ﬂne iarltsiomalf 4 steted ditep e, ay step or group of
I mmunoassays based on an ies to protein enco%
intpgersrapteps brheotihe %‘6?%%‘}0 ‘\? f{r;}nfsgert% éteBPétgé‘?qP mteger or step.
encoded by the gene is also well known. Diagnosing
CRC. In the context of the present invention, CRCis
di agnosed by neasuring the expression | evel of TOWB4
froma test popul atlon of ceIIs (z. e., a

o, . o
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Preferably, the test cell population contains an
epithelial cell, e.g., a cell obtained from col on

W0 e@30E3576cene expressi on can al so be measur ed PCDIR2006/314947
bl ood or other bodily fluids such as urine. Qher
bi ol ogi cal sanpl es can be useg _for neasuring protein
| evel s. For exanple, the protéin |evel in blood or

serun1der|ved froma subject to di a no d cep
e lseéﬁ/ﬂl"ﬁmﬂ?o‘égé 1p Pt Ofdhe @6 gyate expression of

Toit@ﬁallﬁ%&aﬁorﬁ%émﬁt E&é%ro‘%%ﬁhéiﬁs eﬁmt@@élme%l@ke&ergene% ﬂegsmn was
e |o ogi cal sanple and conpared to
idemuﬂeal&iy Oy & mmmhmmwm‘ﬁ)NA evieloangy sstam.ed wi t h TOVB4

Sﬁ or na contr éﬁ bs an e on expression
oy ofvraa DN RimoRgH tatrigE MO EBRRRERETE renerme
profiR oY 00 B&ticH ‘Rf&re'cﬂﬁsifl{c@éﬂ &E@ouﬁ{" @Uhﬂ@is'e@ﬁre@%dgﬁ highlevel in

I ncrease) in the |l evel of expression in the -
CRQgtatients.- deri ved ti ssue sanple of TOMB4 indi cates that

ferin risk. of
aov SPGB s dop Cphads Al of CRC and o
gen%)t 6815 fle QR pREsid A Bdhich ié Ql@eré@ﬁitreﬁ@ PRI a SpmpRIPEf EHC.
he nornal control level indicates that the subject

. s Byihieasuring expeassion of $0M34 ingsagileielalls iRy igfdiagnosed.

o515 o T S s BERAA AL B0 Ry OB G s

for srehtigr GRCroanbetidentifiad. ri sk of devel opi ng CRC The
expression | evel of TOVB4 |n a biol ogic nple c
be g inyerticn 1ByolyerGalsTINRg (RNRCABITE) ﬁ@ﬁm@ﬂ% ShROM34.
K Ve A fRami t
Us%gﬁcﬁiae?% n(gﬂm%g? %}% 0S edbg Ki @é % n t he(:1 9%?%% e%g?e% fhPToM34
seqaxaepPTOMMhie detevted and meiﬁb&husn&\l%chlaqudsevvdkkmcrmt ‘@cbﬂ@yof ordinary
hbrtherngplot or RIT- PCR i nce the qwgleot dine &
skill iy the e £ opFx zFea‘r“’é“’R RjBIFace fatihasy eP‘?ileF fgrresponding to
TOREH4, ARed &ﬁé&ﬁtrhafep M'f&oﬂét&ﬁng MBS RNA HquBh@biaSe 81 northern
prifers to quantify TOVB4. For “exanpl e TCWB4 speci fTc
blophytriizatien analysis.i 45 agothereexamples te stquenseieanche used SE@nstruct

priss e eR e sb e COYERR. S ienio B Eieion pethods

‘suchté@ ré@fetdeMtdn¥criitiontARdd poly@bradé ¥iddn Raefici.n. A net hod

for determ ning the quantity of the TOVM34 protein s
sh oEmpnewchmle@w of ﬁf&Mé& anihedsst cothpordationy . ge eipetentserived tissues

or the.determ.nat
sangﬁg FS ?Ib (é(?m%? 90 e&ﬁpECSSIRI?} lé\%[]o ItTIgng 8{ % #erl} ) Ieh&c%ol;ﬁ)ukatlon The
refétfdt RE pobelaib®! h@ﬁid@ﬁbn@@ﬂmb& cfellﬁ fdrhvehiclethercoinpatddqarasiieter is
the protein or it's activity so long as the TOVB4 gene
knq\?sn,e%pncé’s(ée@slqii 1pRCRGEPle of a col on cancer patient.

F

o NP LEnoint { SR cRAFIIGh e PRI Bl Rompared to the
reflieaacbell Pbpulatioe intigatd3CRIC 90a predlisppsidion t'm:rdsth depdride mpon the

hand, a suitable nethod can b selecﬁed or the

corgpasdion ¢hs Berenceqel popy aUP‘i*y grexample, {iihe refpreBefeplipppulation is

dl ' rndn BeQb&icBll hBpulation and
Cméé&g ?g@ggﬁﬁgg%r525|o %eve R%M?%%%grgeneein a PBpulation an
reflrientecogilqmpultiop indlicutes ths tesined lqppakton Grmpar €8 CniGdnversely, if the

roliroR g imopuBaER BUBR GO OF GRGHeLt BB GRS FREE RHUEIe between
thettﬁ%‘tbeﬁ E@glﬁﬁﬁﬁﬁaﬁﬁ' tH@relf@r\éﬁée @1 JobBl1af6R BRlidaSesth&NBS tebh@dN population
|

he normal sanple, the subject is judged to be
inchfdes ER€Hcalist h col on cancer. The expression | evel of

TOVB4 ne in the b i,cal .s from.a Dok .

subfereia ettt ToVR B SR AR R ligred in evels
of tpréRRNIANE etirBRionAbie aAkd ¥6ih)the RGEERde deﬁl’jﬁ)@ﬁlaﬁf)n blgnore than 1.0,

expression | evels can be determ ned by a statistica

nmet hod based on the results obtained by anal yzing the

expression |l evel of the gene in sanples previously

collected froma control group. A result obtained by

conparlng the sanple of a subject S conpared mnth the

S L, r 1
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ri sk of devel oping colon cancer. In the present

i nvention, a diagnostic agent for diagnosing colon
w@20el1357¢ s al so provided. The di agnosti c agenPCDIP2NE314947

present invention conprises a conpound that binds to a

pol ynucl eoti de or a pol ypepti.de of TOVM34 gene.

Preferably, an ollgonucleotl& that hybridizes to the

onnucIeotlde of TOVB4 gene or b bi
1.5,0). 54 188 grgagreifeld feqme BiseerPRSI® ?@éthg 9Sp8g&1lgg g@)‘ﬁm in the
re&agfigaygﬁmﬁor ound Mor eover, al so an aptaner, such as

pepti de aptaner may be used as such a
c ompidfershtiaPpakexptekgion béteveeh agasbsalbpqgl@mloncau&prre@wca cell

det ect abl e |.abel such as rescent, .l um nesce or
PopBiegpRy iﬁ fif’é%’@lé%ﬁd tPéltf@P‘fr&ﬁw&fPI? et fﬁﬁﬁﬁrwb‘t}wmg g peor example, a
cong&t nuc} ﬁﬂ ?ss&{étwlﬁgﬁ Ao it 808Pt BEpRRINRHGAS 6&leré®Yor non-

e app or assessing the efficacy of treatnent of
cane:roh@statea]fctlm celln Bxpsassipe develsafdbe mn@l pucleisacidan tlestestand

RUFETPRET e At e e .
Corftrdl %@ﬁes id18ddehbad ofyREradfehoss Bepospifle Behydes@tsdeast ribosomal

accordi ng to convéntional nethods of diagnosing col on
1n0®ahﬁbr | f desired, biological sanples are obtai ned

3 SR R e B
the ﬁﬁﬂl‘i}[ﬂe kdTelehiEe Fopll0@ns alay Sleffg!ie thékﬂd%ﬁrpaﬂﬁhe&m e, atmt cell

conpared to a control |evel derive ﬁ ]ﬁr exanple, from
popalatien spayrheccommaredde greandgategnce sei Rep eté@le@%‘w\ma%n €8

CRétc%ﬁ? agﬁveflods%%e ﬁa)crgfer&ise ‘gw mﬂtﬂ&@ﬂ%ﬁﬁ%&%ﬁaﬂ fe g non—CRC cells

n- cancerous ce cont r ol evel
(noﬂﬂdl%lﬂ)n atheitest aelbisdhdydeiin asisy fypt bacdhsmpde frbmemsubj ect known

osed to the treat nment &e ontrol level is
toc@EéPb@H“??Qﬁﬂ%?QﬁQﬂ F@HPW%éH% &hi ch contains no
¢ an’?ﬁé f%ytsbeﬁl% bbt fﬁe& [T @Bt’)dﬂér tﬁ%ﬁé’\@ﬁz{‘b&ﬁﬁf 8 £85 Sbi@[bgncal fluid

| evel 1'n the su Ject deri ved bi ol ogi cal sanp1e and
(suctoaxt lodd brewrirde).i Roi catpde, thedesttdel is p@ﬁadeﬁnm jadissue. Preferably, the

icaciqus. Adiffere 9]
st pRBLIPERR A0 GRS A P HE e R B e A CEN By G i Rnovn o be
Orgﬁ ks Bd aldeccontrol level indicates a |ess

orabl e clinical outconme or prognosis. ldentifying

ag eﬁe&s intthe referhidsi aell popslatien prealssivedh fromp Ta‘éeﬁ typeiga similar to test

cel]] r@pt :}F B%%%Fn%“s% lg)g)pt(}%gﬂ? 152 cegflg{ ée\ﬁ 1%{6 (positive

cor{tt%})tor%ﬂdnnﬁpﬁﬂ ERICRI18HR (BERILING 08'1@&)4 Aﬂtérhatafell}e S}ﬁe control cell
agent and _t hen deterntnlng t he expression_| evel

po 1s;demw@1famla\databa5@f0 finaleqydaranipraaiicn deq&@ééf@ﬂ%‘é%le for which
n e S- f TOMB4 or in the |evel of
ﬂmg@e &P?gnﬁkﬂ gcﬁgﬁégﬁgo “in the presence of the
agethe asbjeR iPseReatipa trhﬁuﬁadp (Tths Snamnmalr caa b &gt ¢ himmar) non-human
in the aésence of the test agent indicates that the
primglentaopse, &, g Pai RIFS. OF CT¥MB4 and useful in

| nhizOLELBG, %@%@é%?o%&d f6letn E%@M¥ﬂ69 At ﬁﬁ%r@t@mad})fmclelc acid

cel ' expressing or exanple, the test ce
levelapitigameibod o vaoint the art. anEﬁpqanipéé Nairthes lhybrsiwhoagndysm using

cell rive om col on, tissue. the r the te
prodgs h}?gypﬁfég%?&f TReAZNIZe| the seglugnge; Capl ﬁéls%fgtr%l (%E eog,ﬁngﬁxpressmn
Alt% LAV B ?&Fton%’ m%ﬁu?é'cﬁfsﬁ@ re@é&@&%nsofﬂgﬁ@ﬁ%@éeﬂ%ﬂ assays, e.g,,

e test e a cell” which has been transfected
usmg pHime\p4cific fth@M3l4a£XpmﬂOn isalsd deterained atiheyprotein level, ie., by

N M T T W

4

. biogtféulzzﬁ a6iBf thbre8 A SRAmM&hodshke Wl &nsvhjig tle arfldid include, e.g.,
|

ferential |y expressed TOVB4 identified herein al so
all ow for the course of treatnent of CRC to be
nonitored. In this method, a test cell population is
provi ded from a subject undergoing treatnent for CRC
If desired, test cell populations are obtained from



10

15

20

25

30

subj ect at various tine points, before, during, and/or

after treatnent. Expression of TOVMB4 in the cel
w@opalasron i s then determ ned and conpared t oPEI/JP2006/314947

reference cell population which includes cells whose

CRC state is known hi the coqgext of the present

i nvention, the reference cell’s shoul d have not been

m&%ﬁiszgpéﬂ%aé pa ok erneresdea Ol Tt Bl feiviy of
the éﬂ%‘?ﬁg&’%ﬁ 'b?Qhé) en-g%é 5 WRikhswhest cell popul ation

ere enc popul at1on indicates that the
Diabh&ai€RC: of interest is efficacious. However, a

O s RSP 2800, TS o 5obSking the oxpresion
levd] OP q’kﬁﬁﬁ@ﬂohpﬂegﬂ{o?ﬁlaﬁoh %ﬁéelfsawr ?Iaﬁeﬂtl-ddi‘iv@@bl&&g@ﬂ REmple).

or prognosis arly, if the reference cel

Prefepqiily,ahé test medijﬁc@uhaoﬁ;mltamls hs epihelipk ¢eé1r, é goa dsHtalkaired from colon
. the expression of T at

fissi O EHEPEREIORSCREer Pe Sispaices Fom 1inaf Ehr BB RALF Rl such as urine.

Othkf ﬁi%ldﬁ?d'ﬂ s@hp lbi‘ Eﬁf wsSisedl i"orﬁﬁéds@ﬁlﬂgr@'d)ﬁem ‘N%lse Far example, the protein

simlarity |n he expression of TOVB4 in the test
leved dmbloatlion neranddealveé fioay a shedt & be dipgnesad ea g measured by

| at di cat bl I I t
e G B e o Ff Bl oROEeA BRED: S on 1evel of
O\@ﬁprgﬁkﬁféﬁ TEM34 Rs detstabihaTin-thetesvedl dritibdlogicaladample and
nple obtained after treatpent (i. P %}-t at men 1
comm@l t9)the aprnwd ceniFr) sxB@stion lewel %m@%%w&g (%Mé agspyed. A norma
conﬁ%@gﬂ%%ﬁ a%@%@oﬂ ﬂo ORIl SR g@;t oBh® ](r{]égg&lﬁﬂation known not to

r to treat nset
be fifReribp ERMIERIC. | A altﬁ}itlonﬁ(e(te,@mﬁa&eadebl irt the levep pLegiremion in the

patichbferiyed HeRSAoAIR oo TON AP BEHET Gotlhe SRiGr!dh S medrogp or i o
nsﬁ c{e@@l%gmgd@@' @Bﬁ&%ﬂ‘fp‘? e, lafl ﬂéf@as@’fﬂ’ﬂ%%%b@@mbﬁ%ﬂl’OMBéﬁ idGhe test

ment sanpl e i ndicates a | ess favorab
popzilatramma lcomptued e ﬂmnqmmabuwkpblevﬂsndnsetds that élen"ubﬁeﬁels suffering from
term'"e cio |nd| cates that the treatnent |eads
°r¥6i%§§%%%%F°BH1 he expression of a pathol ogically
up- KegLkieh 88 TOMITA indhe ﬁesﬂ;?b}ﬂhﬁﬁi%ﬁ ak Bomp#Rd tPfR\WRaacRtrol level
or nmetastatic potenti al in a subject. Wen a
indfoatea tths the mfojacnsléfeesfroms:ramﬂns&wfﬁpw@ﬁgmg&% ally, the

ter efficaci,ou
pr e%ﬁ EXPTESSIHAC 58&[@5% lrJiflgaa‘%lPIolgectai gaﬁlgggéeée n%tﬂaqg‘d &
quﬁftﬂfﬁﬁg AHTESA oS ¥R of piokig ahcddBCby A4 MRukntiffcation methods
colon tunpbrs can be nade using standard clinical
forpuI&nNécmb known toathepa skaked iafthe &hcF orumxample, dhglepds of TOM34 mRNA

et er.m t ny:
B
are@h@Wﬁ' &yoh&‘ skitled id fhgiaftgas xdﬁsigmﬂntnucleaanuemes éorgprobes or primers

ght | oss, abdom nal pai n, anorexia
to qaS BT OVEH iR @X%mﬁle&éﬁ\é%ﬁwef RS Sob Compratie the muelotide

g{gﬂég@ I LD k£ agent for

Sei*éhﬂlng }?§§4§%§H§gé pr?ate or aparticul ar o
i ndiAtscdita lexprekdidreleeel $h€I TOM3d gabetanalyrakiased of the activity or
i ndividual s can.re uIt differences in

t he
quaniityef VM ppteie o 2B P el 5 QU g e APM34 protein s
shd%gl? bé&(%ﬁt FbSe éﬁ@‘?ﬁhﬁﬁgaés 8y Aol Stuskil ﬁﬁtthééeté{ﬁ’mnatlon of the

agent c mani fest itself by inducing a
pratéian gebiblvgaalmatrislsp eysiiongioak meﬁenalrs gan heusadhisdlag biglogical
. cells m t hat .characteri.stic, cancerou
soxgblg el SFBECRGRD BLEE S Rina s saP PR g T T O B4 e s
b N aR" 15813 lor & daniety Fot Beartiplef @l@ntidsat kample can be

Qgpfessedsg%%84 dlsclosedlﬁgreln allow for a putative

t herapeutic or prophylactic inhibitor of CRC to be

tested in a test cell population froma sel ected

subject in order to determne if the agent is a
SUItab|e |nh|b|tor of CRC |n the subject To ldentlfy

o ~NEN~ 1 1

Y S Y 4
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In the context of the nmethod of the present invention,

the test cell popul ation containsa CRC cell expressing
waanBa13sRs ef erably, the test cell is an epithePCHIP2006/314947

cell. For example, a test cell population may be

i ncubated in the presence of a_candidate agent and the

pattern of gene expression oé the test cell popul ation

may be measured and conpared t e _or. nore reference.
mengoped assich bigjogica] sarpler HAVERE iogﬁ;s flods;speh %?r‘g‘f)?‘ﬁ and;jirine may be
alsoaanng'Qéd.%gﬂE eétﬁ%%%gﬁ LURLERShARoPEA] bd &lecfodiBf iRARE rinthation of

expressi on o in a test cell population relative
the a@ivity o€ hpiesimenceddd ioPOMS gene ecnording tahe @RAYVity of a protein to be

i ndi cates that the agent has therapeutic potential. In
anakyged-cont ext of the present invention, the test agent

SR RHn3bVel 59 o Qe if QTRASEiEAIRBmp o RE B BHMted B8] compared with

agent's i RCl ude, but are not limted to,_ )
thoderimamormalisasipler (. 2 pesaimple derived fronse per-dissasedsubigst) f dhen such a

compgE HEVENE ARtk 1588t B e panS bietSt Pl e P B nomal
sanépge? giee%glgj’e%ft irs?% A t&be bifecteERah coRARANRS ThaBxPpession level of

d’ t haf ter the expression of the gene or the
TOM3dIgene inethe hislogical pawples fivot y permal gebjest@@d subiggt to he diagnosed

ne. Such. c ounds _ar I :

5 S0 SPEURE o B9, UPTPRL L6 gfbson vl
canib@\ﬁ%féhhgﬁ]g iy QMtatRE ca m@hbbbased of eeaenils@biainedsby analyzing the

conpound_for treating or preventin usi ng the
expYeshBy 1gpis] 9Hiép EPRrsin SARDISHFBRIIPHSH cffec CHRi%EOf% & Fg%‘iﬁ?qrgéoup- A result
o R0 ARARAGE e £23,0Li, Blppt S5h s g wien
resyl0dOE3 wot Bxbitvidiein oie ddoBdiranhy, the subjedt mgjutigeel toibediffegted with or is at
_actjvity between the pol ypeptide and the test
risk-ofiAsBelABinZ SAIPDCRNEE] ecting the test conpound t hat

bi n%lsﬂf’l% ?retsgfﬁ iRUBE P difShoshd SechNBAiRLYIRE RblodRah&r 38 also

use screening nay be a reconbi nant pol ypeptide or
progided.oThé diageosticegertrodithe presentinyertian compeses i sbmpeynd that binds to a

t hereof.. The pol pti.de be ntacted with a.t
polieedda oF ARoBECDIE ot P g8, THIoR L Hiedn@f i that
hyt?id?z_% Wole poRluelebtidéof mmm%?ﬁ@l of £h antibRAY ke bRids & the polypeptide
usion protein fused with other pol ypeptides. As a

encod¢ciod TOM ¥egene maaypef whed ps snchiagompognd Marpever, alspap aptamer, such

bj he TOMB4 pol ypept.i de i t
os 0, VA e P ook B U B Bl B prcferably, the
dia%ﬂfdsid £ni SorifiBedh Uetea@blegabes eith SSuduotessentphimiingscetror
e conducted by, for exanple, inmunoprecipitation
biokninestentdplead ivtilehpisiopmmanly keownin t8GaHg nanner. The
eng, encodi.n T I ' ' ' .
Lo B I AR RO RARLLLE iy RABRRSEA o
effB8R o fitfeat e 0N COB S icanicey &ch subjéadr Akcsrdingrio denmsthoduchiological

as pSv2neo, pcDNA |, pcDNA3. 1, .pCAGGS and .. The
saxmlefmple A  tpsheelk Rewulatign. i Hgta&?flfﬁ@éf% AP ﬁ‘aﬁggfggamg%aﬁnem for
colBh g%%l%é ,r T@{%&@@Q gopﬁs%ﬁﬁgn&ﬁﬁ%g RbY R REbrE: tofcBhventional

exa early pronoter (Rigby in i anmson
me(teds pf diegneingcdimgeareer.i ng, vol . 3. Acadenic Press,

" et Lol Sambles gbtaned, BoRBE DG PR g points
befg)f&,j lﬁinel%g’ &fgeﬁ%%ea%%gﬁtg '[(Iél%%ﬂ))e)ssioﬁ PRI ONB4 %Eﬁé[;h;l e biolqgicgl

ods 1 n Enzynol ogy 152: 684-704 (1987
sarhple iSRan fetormined afdrakepreedto atontrohMsivelaierive®i for exgmple, from a

466-72_(1988).), the . i di ate rl onot er. { Se
rofgiaaoTBP N PR e . of s Bl58 g gy fcerous ell
or hi¥eca¥ARuk BLIS) iPkAGRE EThé 6318108 BV ePRUeki@ired id a WiloApdllsample that

Genet 1: 385-94 (1982)), the Adenovirus | ate pronoter

(Kaufman et al., Mdl Cell Biol 9: 946-58 (1989)), the

HSV TK pronoter and so on. The introduction of the

gene into host cells to express a foreign gene can be
performed according
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to any nethods, for exanple, the el ectroporation
met hod (Chu et al., Nucleic Acids Res 15: 13 11-26
W@ 1®38)3576 t he cal ci um phosphat e nmet hod (Chen aPir/JP2006/314947
Okayama, Mol Cell Biol 7: 2745- 52 (1987)), the DEAE
dextran nethod (Lopata et al Nuclelc Aci ds Res 12:
5707-17 (1984); Sussman and l%/lgl man, Cell Biol 4 :
1641-3 (1984)), the Lipofectin rrethod (Derljard B
hasmeﬂb%usm%e@@@ﬂ@&w&a Lanb et al., Nature Genetics
ééé’n)e%%n& %8%)1 is @@eﬁ qliro a SIol@élcal s§ﬁpf‘e'\§lﬁch°— é&lta@@ 90 fancerous
(1 SO on he pol ypepti de encoded
cellgesimilaity hagwesnphe ss@dssien lavélis idwrsupyeot- éﬁ:nweddnqzipgsalmgnmle and the

recognition sjite ito a. nonqQc t bod
confrsh b deirges et b EEETOR CheSiniRod GHERSH T Bggy e pression
leve%?ﬁl% ﬁmﬁlfa.f bﬁé fn}fh@ Asbj &ﬁ—%@n@@d’ﬁ%lc%ﬂbal §np18 endtheQonfrol level
termnus o pol ypéptide. A commercially avail able
1ndmmnsmhﬂsﬁwbnbhdynmvébemomewrDE@MQ@a ( Experi ment a
Me ) VEctors whi ch can express
8%l e, b-gal act osi dase,

el Aﬁ’§$€n}9 ﬂﬁ@ irhebild rt@é &tﬂﬂessﬁﬂnlﬂfﬁtGMQm or the actﬁqltﬁﬁﬁiftﬁge’iﬁq)roduct can
green florescence protein (GFP) and_so_on ﬁ

be 1d¢nt1ﬁe§ bm,mntaping @tegmqﬂg)ogmt alien gxgre@s@@gﬁ@ ha tes% agent and then
dete%ﬁll%é}}l%a eeixpl'géségs o & FP(I)I@BQ OQE[I%P%'} gcz BY ik %I{CO&H AIA decrease in

es consistin era OZG

the ﬁﬁbfﬁf Xptedsion of AOMBA ortif tl@dﬂlaﬂﬂe)ﬂab@wgr afiiesrgeyie @foduh‘an the presence
pol ypeptide by the fusion is also reporte

of ﬂ@age@b@%conwm tadhBrayession diag@vipHexekia dye Sﬁ?qe&%c Aeyfest agent

ina P S80HE sbnitis B AR, SR PV ER i goRC. 1

( T7Thieatgst,ceh populatiormphy bhenyesll expressing F@MB# oFer example, the test
on, NONO

cellophI iR o AV GHEAP GRLAISGH DEh PRB GGk ATV TRHB P loa e

]?*‘urﬁ{':énJ §20iR%est Ba ﬁle%’ [ Qﬁ uﬂﬁio&‘@ﬁ?éﬂ &YRWefi06d £6mERNYaRGnoma cell or
elhs binding to the TOM34 pol ypepti de

colc(rEmtpbcrammn tAdterMﬁBbfl, the 148 celd 51a90>e(a1®g57y})10h has been transfected with

Rt beft PBer et VP e ABLE e G st geauenco

frorﬁ"r(ﬁa’eﬁ%%\%ﬁtyquﬂtsaﬁm brterTg&lel nmmune conpl ex consists
o. the T 4. poI ypeptl _a pol ypeptide conprising the

asybieelf i de, andan anti body.

aﬂ%‘o@fé E@@f %)Ig{?‘ nﬁsﬁcgﬁl?% cgge?gi%%gsobes or the course of |

tredB bR ITRE ROBY ﬁ%nﬁﬁ@d )31 tlﬁshﬁethb@ \@teﬁmell @ﬁpﬁlaﬂMisqiﬂowded from a
anti bodi es can be % ared as descri bed apove.

suqumum@rg(ung)trggum; el |d5q;1fe§§ tegt ceﬂ]d}opglggﬁﬁsp are Wtamed from the

sub ? 1i:atgx'/aalous it IE)%{HQSS %e)?ﬁ%%iﬁ] 8\% %?t?pﬁ‘i 4 poﬁ"‘%@résgign of TOM34

in tﬁ@ Gﬁﬂﬁéinﬂaﬁoﬁﬁl\/ﬂén @emﬁninﬁed pné pe’mpakeda) are‘femnc‘zelncqﬂrmipelanon which
mcw@tpﬁ@q?lg |V%1%I§% 0 .ﬁ;tlé! Esah?ggyn% the, ccl)rh%xt @2 gh re eﬁeéwgr%t?onb %he
refGB3dRAAY SAUR ARE dof FT&%@% Qb YIRERLHlEnt I HhiBsE

stance specifica ng to these epitopes, such
as [tk ﬁéremmll@phlanms eontfiins horfiR{bpsllsca pintikatityoin the expression of

f d. by fol.l
TOSBIS eprisllAopHBHGR P e gEfeftigr e P i ny Bijestpghat the
tr @Eﬁb of AetdPHie ?ﬁcc actous 1Eedev&Oh difRRéddRan HRY XPFession of TOM34 in the

oratory publications, New York (1988)). SDS-PAGE is
testcpuiatioy and e dofroal canublysfeser@b crslﬂmgmd@mcwméma@ﬁ adess favorable

teins and the bo ot Gan be
o e R R UEbF B IRt B ore et
a dﬁﬁi’&ﬁ:@ HeBile@n TGN ERLIFTOMBA GEthe ﬁ?@t @ﬂpf)@lﬂhtmlﬂﬁd thereference
the TOVB4 polypeptide is difficult to detect by a

common stai ni ng net hod, such as Coonmassie staining or
silver staining, the det ect i on sensitivity for the

protein can be inproved by culturing cells in culture
nedlun1conta|n|ng radloactlve |sotope 358—neth|on|ne

o e~ a o=

(%

(5]

.



10

15

20

25

30

and detecting the proteins. The target protein can be
purified directly fromthe SDSpol yacryl am de gel and

W0 e@7eefaence can be determ ned, when the nol eRCIl/ar2006/314947
wei ght of a protein has been revealed. As a nethod for
screeni ng proteins binding to,he TOVB4 pol ypeptide
using the pol ypeptide, for exanple West - V@stern

blotting. anaIyS|s épkolnlk e 65: 8
cellPpgoiafipn indicaies thatdbe trepwent gidy 'ierfgﬁ’f lsﬁé O ﬁlﬁf@laﬂw n the
[
S5 TFLR, BRSO OB g ioest pin
indiextesplless favosshle sliscad huttenteas tpregnosisovar y) , or cul t ured

cells 9., , DLDI, | 5 RKO,.LS174T .
ex pect‘A(@g1 t?cha@%@ gépfsssbqngg gl H%Wéetf’w di “Tﬁ)é& Ch-derived
bloﬂglc\ép%{ﬂlg Sbldflc Attt PRAYENEE L PosthRalnent ZARIs) can be compared to the

pressing the protein on LB-agarose fixing t
exppessivgileved nﬁ'f@me@fmmnﬁdl intaenbjecledarived @mlhelwmnﬂaleeﬁdﬁamed prior

beI D th the bov fl|t
to Ao OB (hiy R Bl B3 elsk o lebttaty BB Siferslopufie! of TOM4 in
a pbieredaNpd sRRHI¥ ﬁ’l@ﬁ&dt&&h@t&ﬁ@frgétﬁﬁni 6f ihteeest aglicacidi® while an increase
polypeptlde of the invention may be | abel ed bg
or mmntenzm%gntthfeem%élpﬁ devisbinibe powrteaimend sympleiipdigatenq lagy favorable
Ll ody that specifically binds to the
dn%%ﬂ@ﬂconﬁ (%F%gg or a peptide or polypeptide (for
exanp 'uﬁ%d Kﬁh thb &drmi ‘e fficss s mdidates TERVBHE paltypedeiddeo a reduction

Met hods u3|ngrad|0|sotope or fluoresceqfe and, such na%
in the exressiqpseid pathalegically; wnstegulated genet i &rdesteRfuinmiss PRI alence, or
rne’{‘alélt(ei‘u?1 gé ﬁ@ﬂ%@@ﬁ Bogs ﬁeci hWh%ﬁ%%feﬁﬁnérﬁY)? ﬁftér@?ms fpplied
WO- rid systemutilizing cells may be used
prophNAGHcHVAKBR chnd ‘cHjdaciods sysdresrthat theAdaDebiiERrdbonmeveats a CRC

T Hybrid Assay Kit JTCHVAKER one- brj st ent
eﬂmgaafetardﬁwwezﬁpﬁrﬁ%w et c E?&ieﬁ@y Assessment of
cohé@n.ﬁ&:@g&rpﬁé ma&@ﬁsxﬁ%&ﬁﬁ&a@& @Mc@?r&t@@ol@nd Tr ei smman,

68: 597-612 (1992)' Fiel ds and Sternglanz,
Tr ehuoksld@ene effmecloﬁeﬁssgczan(btgﬁmﬁmnedlm agdoeiatign nh@lmniydknown method

o B e AP A o T 2 it
syn%%@fnﬁﬁe? gibrhalick 82, %t weiht Pss, Ab&éM¥hal pdih Mark E&mpélﬁﬂé;ﬁ@ chausea,

fromcells expected to express a protein binding to
vornitiegpod porgrelized malaish evaakmesatanddaungiesh that the
prg Wheln s ex eDr 5 el zn is'a) i) 7]0? Ia%ag@)fébzndzvzdual

th eDlﬁfél‘EﬁéHé e 1@ deftic Ihhlébuﬁ bﬁ‘ﬂﬁhﬁdﬁ@l& c&ﬁi‘dsﬁlt mﬁkoCes in their
cDNA derived fromthe library is isolated fromth

relajiygiabilifies £ stabolien wsions diughe An2epRidheliip mstabaliagl | lflél subject to act
t he

o (LY 05 Al PO NG AR £ BERE S5 B plS88h i

the@ﬁbj%ct’ Sredisrfgpnp deik bhasta:taimm adeheedusistatg to aﬁgqnecdxpreﬂsmn pattern

ch%%‘i%?ﬁlgabéﬂég?caﬁ%s&?a%b&g gl resainly eraesed Tomsa
disPik e%ﬂke?em’%ﬁ&mfﬁgg ﬂﬁttaﬁf 8 f eutfcocg éﬁ?&m&i{: ﬁﬁﬁ%&ﬁ*@c to be tested

gene rase gene "and such can
in w&e@beiurpo@dmmn diront DsdléedubRcyanadertoclstgpmined meragﬂmtgs a suitable
Q th pepti.de encoded by TOVB4 gene can al so be
mhé]?}foééggﬁ‘d%ﬁ tﬁg WpeStni ty chromat ogr aphy. For exanpl e,
t he TRQAMREP LA ﬁﬁulﬁfor'b? @R(f‘ﬁfﬁﬂ% 'aﬁﬁroﬁﬁﬁte@@r 4 §preird squj%Gt QRest cell
a carrier of an affinity colunmm, and a test comnpou nd,
pomdaticai fomghesybjest isi axposeddb éhastpeyiin dieny, and thpexpression of TOM34 is
gol%ﬁﬁptlde of the invention, is applied to the
det, A test conpound her ei n may be, for exanpl e,
cel I gxtdodekbof 166 MetodsHtiaSpresdng invBhti®d, theoRst dall popelation contains
test conpound, the columm is washed, and compounds
bound to the pol ypeptide of the invention can be
prepared. Wien the test conmpound is a protein, the
am no acid sequence of the obtained protein is
analyzed an ollgo DNA |s synthe3|zed based on the

o - . r~R I A
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are screened using the oligo DNA as a probe to obtain
a DNA encoding the protein. A biosensor using the
W@ acE7el asnon resonance phenonmenon nay be uUBEHIR2O0G@314947
nmean for detecting or quantifying the bound conpound
in the present invention. V@ﬁg_such a bi osensor is
used, the interaction between~the pol ypeptide of the

a CRE L erpressns TOMiT RrciopIos g or wsins RR b hegabpell. Jior fipmple,
test %ngé?ﬁﬂgﬁc{}xf%gy QMHFatQJ iRk }gfé%&{de%? a?Bfqihie t&%&ﬁt and the pattern of
I'a ng e, re

or- exanp Bl Ac , Pharnmaci a). Theref ore,
gené bxprossiasd the st @llepophlative ntdydbebnendiored apd comparet] e one or more

ol ypept i de of invention and a test co sin
refcfenst GSEHS 40 G GaC IR PETeTHE b lrgte OP Chrcit
explfoegFio lggul es that bind when the inmobilized TOMB4 -

ypéptide is exposed to synthetic chem cal ) ,
conbdeerdase inexprassioradt EOMSH am e éesbeslkpomlatipnrrglativerio a reference cell

e peptide. gdispl.ay |jbrar d Lhe nmetho f
porb BREE ARG R CrYen 8Lk BT B biPa R CRSR 8 or 1
chemisd Eohtd:8 ©f Blept8sent MW betinOthe@Est abent c&6 be BRE ca¥Pound or
458- 64 (1996); Verdine, Nature 384: 11-13 (1996);
coniogiion. Raemplrprst agentsdngludm by are sot bpitad to, frpmuppmgdulatory
roteins but chem cal conpounds that bind to the TOVB4
ageliSot ei n (i ncl udi.ng agoni st and antagoni st) are wel |
Scr¥dads@ysObeidekiibidhérapbinte dgents: Al ternatively, the
present invention provides a nethod of screening for

b orp bl the T QY &4 eegPTsiciy @petd Wyiheent of fensHigional regulatory
regi%glox %%D%e\b\g,?co%ﬁ%ﬂﬁgcﬁybeg%ﬁeﬁﬁg?d@ o] éx?révagitoh I?)Z 1Rl S8 or the

contacting a test conpoun

biolgickbampivits ©f @ pobgeptideyenaodead tynthe lgent. | SiehabnipoMds arg yised as

det ect.ing .t he hi ol ogi cal . agl{qui ty of the pol ypeptide
phagpaceuiieald £y tregipg or Wy venting g the test conpound that

suppr t ' ' i¥dsta/mBiholl € s@eéniRe Rl iad8mpound for

encoc}g% ?refﬁlgpg%s%ﬁggﬁ%??g%ﬁg#sayr%m4 as con%gged to P ]
tredting ob prevenfingaCR Eatsing thy TOM Kapadypeotige epnieddodment péthis screening

i n the absence of the test conpound. Since the TOVB4
nw%@@?%@ﬁnﬁﬁ CHARS Yctivity of pronoting cel

pr a}yi é&l’i&ftihg'a 18 cSBpo&Rl With a PoEPERRIEEHEITY 4 poliRidicotide of

this activity of this protein can be screened using

thisTAMB4i ty as an index. Any pol ypepti des can be

e NIt e o ——
bi 0&)0@1&5&![1% A¢d fledti doyhpotied BEebiaes Lo the pblybeptidel ng

activity of the human TOVB4 protein. For exanple,_ a )
humarTHeGHRY3 § pebyerpiidedn b aserkon seraenips My &t rgeabinant polypeptide

functignal | Y - oj -
e i
corfhict@RiIie A 8¢t bympyurtiedah He, fbh exampipoupdifiesiqlodyredtite atsbluble protein,
screening is a candi date for_agoni tag%r ﬁnta ni sts
a fogm aved o p geist pa@ﬂesm??aef&fb@lst § ot 8° gfrﬁﬁt@ & m
agon Q V@L e
R s L s o
p01t§llgéitﬁm &ﬁm%ﬂtme%’@ﬁf?ﬁb@;}?eﬁ@dﬂ? :ct&ainz nnféhtlfdsszvetl}{ﬂ_(ranmebwh person skilled in
at i nhi e function i de ) e
thelsT 96 ol S 2 Sotheaineain 05 confisBOme: RR s aRale ipmpmgrrecivitation
eGREAR Al i ' .C dsc¥dihe thel TABI bolypeptide i
AP RIAIRA, 50 RPRIRS Mg PO et
expredsed il lest (d gcaniial) gelbias! ser ot insesting fhe gae o ahexpression vector

i ol ogi cal activi to b ec LNt sent
for RACHB RS SBTH BT AP ARV | LB e PGB RIT BRDGRg. The
profc3Emb Se ubdd R BRASPRAsi6R Inkay BHng Brenileeanit tdiEbehidvB4ommonly and
pol ypeptide, culturing the cells in the presence of a
test conmpound, and determ ning the speed of cel
proliferation, measuring the cell cycle and such, as
wel | as by neasuring the colony formng activity as
descri bed in the Exanples.
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In a further enbodi ment, the present invention

provi des nethods for screening conpounds for treating
woroopoedsent i ng CRC. As discussed in detail aboReT/Jiep06/314947

controlling the expression | evels of the TOVB4, one

can control the onset and p[ﬂg[ession of CRC. Thus,

conpounds that may be used in“the treatnent or

prevention of CRC can be identified through screenings

inclpdiea fon pxempiee thex Y 4dearlyrprpeoir Righy ToNaHiagEsop fed.- b Lenefis,

t he .cont of .the present.in i u ' :
encBgnsT L SRhod S AL PRl P LR B S5808: cim D,
et aC QAR N7.23 ¢ BV eHeC AOROMOtr Wik & ab eGeneX(8:693i@991)), the

TOMVB4; and b) sel ecting the candi date conpound t hat

RSY édiRcpemiote (Exlers ditherds|in Farymelognilfa: Gid- 880 theoSBo

control Jlevel in.t bsgn ' ngi, @at. e .
proggRpAkabS ety Mol 88T Rep 2 GBRE ARG dfmegjate carly promoter
(SeEFAMPARSTS BHc NidtNBEaESE AR A 3heTB65rDMOCRS, the Buh0detelppomoter

can be used for the above screening of the present
(Ghieysearani &iers.d Mol ApmhideneDl 1385-94ctP37)8, thrkdenewusdaty promoter

_The expressi leved. ggar i
el ST ER S RS89 S, B BP gl o
intr?éﬁ[cﬁl@ﬁ io? ﬂl_lq nﬁ ane ﬁblsg @eﬂéﬁ’i@t expﬁigy & ﬁ&eigh%ege( paressp@formed according
evel of .can_be sel ected as_candi dat ents t.

to apg medadsf ioF e¥qﬁ%p1@,rth@?h$§fﬁ@p%?tl%re%ﬂ$ @h“ gl chicleic Acids Res 15:

: r 17 i
0 L o SRR IOl oLl ot it .27
52 (A9BTRCthé DEAE dancindadtkod (irpatared aly Nicleic deiids Rost 18 GAOBH7 (1984);

* susPing o bhlovenipl il o] S e oRRb Br Capor €% 5 B i, B

Celt'P6iel025 g (@9@2{ PimOEt 41N &ahkB CREEHRS: 2030 (1998) RbBinliran et al.,
regi on, has béen | ntroduced; b) measuring thé :
Sciencp269s239r4 (r99aPtandiso pnofThe polypepspisraneedegidnel Oddd gee can be
sel ecting the candi date. compound.that reduces.the .
exRERH LA OB P SOy S AT e R0t fpagippel antbody
by InfB@EdiRE ﬂﬂ%ﬁég@éﬂh@ B¥no€8hal SnBb&iyhbsk fRWficith hafiBeen revealed,
art. The reporter construct required for the scteenln%)
to thaN- beCptepime of By nedynegtideeAtcommsseipPy pwlable epitope-antibody

s SR DR Ao SR 500, Y050, Vs e

fusRAGRoK RN, 6y &8, PLédlddskiddle hftRE binding BORM, Ylutathione S-
construct can be prepared by using the previous

trarségarengeen fbresemce proteinieiP} 4nd sorembscthe pse ehiag multiple cloning sites
ula% n of a marker gene renains

ol
?gﬁgﬁﬁggggnucleotide segnent containing the

t r ansg Rigidd Sodin pRParea by ivtrddgingrednshall sitdpas eshsistiagiof several
a genone library based on the nucl eotide sequence
to 4 dizon AwinATids sotas @otrier shanae)ba dropexry vs thesT @54 popmepiide by the

t hat be used. for bindi oL NS
fusicas P Fapopisy RS, Tian g ByRAEL fiisde) tifiepra pegropate HA,
hmﬁﬁl?c-ﬁi@’éﬁ FEA_Ga %ﬁcﬁllﬁfl ttbeiatitis Vie@s'dg‘lyc_;ommteim ASV-GP), lk;7| gene 10 protein

ol yacryl am de, polystyrene and sil.icon;_prefera
(T%g@tg%é\umamsnmla herpes sirpoelycorsnls ‘é—éagg,eﬁ-&% an epitoge on
[t - o} 0, 3: 6t - I

moffibi) Yader B bict ol BORRAGHo SRR EcolnPARPAERECah1RTked as he
epitdpeyantibydyosysfeid foederearting aroteihabindingtie thei Fad43d potypaptide

protein_to a_suRgort Wﬁé-@ﬁ conduct ed "according to
Exnstimenta! Mediires13: 830 @29Wheni cal bondi ng and physi ca

adso rl’i’lti{n%moﬁi-e'i:&rﬂg b, & lidhmfhe ROQp RIS Wihed®y@uig thése@ntibodies
support via antibodi es specifically recognizing the

to @illdysiteipreMneé avieg an kpproprigte detesgept. of s mmunecoyplpo eensists of the
n be al sqQ conduct ed by neans,of .avidi,n.and. bi,otin .
IOV G B R SEes Lo EeP B ok iR pefigepide, and

for exanple, but are not limted to, phosphate buffer

and Tris buffer, as long as the buffer does not
i nhi bit the binding

re
arc GH
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between the proteins. In the present invention, a
bi osensor using the surface plasnon resonance
w@b@nonsnon may be used as a nean for detecti NBCDIP2006/314947
quantifying the bound protein. Wen such a bi osensor
is used, the interaction betgﬁen the proteins can be
observed real -tine as a surface plasnon resonance
signal, using only a mnute anmoupt of pol ypeptide and
an a @@Uthma@élpiﬂ??gﬂ{aﬂéﬁ can Bl consjusted usmesihiprgies against the TOM34
L i T%{%' RER TR ¥pishes ARBLE dntitdiack b
polﬁ{ﬁ:éﬁ{i@a%tg%1ﬁ§4l¥% ou%lggég otein mgy b%l@ﬁ)see’d to glétl ect S oanbe
pregired®@adagetbddbobaund protein. Specifically, after

-1 abel i f t teins,. the |abel ed tej
P St SN o8 SREAPHEE dpheman Ly Biudhapfprose or
Proféir é%gﬁﬁg%%mr th& Betitoag B Q%Pgebg@hﬁiﬁaay.alﬁhg ﬁgl%éﬁﬁle encoded

or neasur according to the after” washi ng.

by T@kBKigene Bubstaasicas: sioh pageinatitio i epitype, fushgs GST3pp immune

14C, 32P,.33P,. 35S, 1251, 131l ]
cong:ﬁ%?qnﬁ%e fﬁﬁgg‘bﬁ’?&?‘gé%? e Ws{ngeé 28 H‘? tg)ﬁ%gé?ﬁg@l% gé@%&iy’ against the TOM34
polﬁo‘e%ﬁh@,%ﬁ@ a?s%%@tan&'s?ééiﬁ&ﬁiﬁﬂﬁ@ihg t tHesd 5B, such as %lutaﬂlione—
su

stances (e.g., fluorescein isothiosyanete (FITC
SephhmodaABne) and biotin/avidin, nmay be used for the

| abel.ing of a.pretein.int

pr ot drArprisEBT it i hetl§nP 87 Shlowif 8P oo IR i, 95 cxample,
the FRARIHS @ERIliteRRrOHGRW UL me, Abyibbdiey)i5d1-52, Cold Spring Harbor

scintillation. Alternatively, proteins |abeled with
Lahgratoryenibisaians, New dorktl988)measur ed by adding a

subst i:

L
boudld $e6tein cane @halyFedrtishide malecuta secightef ¢hesprbteironsasg gels with an

substance is used.as the label, the b protei n. nay,.
apPERPTHNR GACERITABION EMCE LRPTOSTH o8 %W@ﬁw cplidgigiffioutt o

[ f . hin. h

oS3 i BB LSS SSLRBROR Lk Sning
detéatioalsemsitiwtibfor freqestemeraniternmgraied by culiniingietlisgr eultwe medium

coqrre;@lpaléls ugrﬁe 19%%5 EIso?qr%)gf gﬁﬁlﬁﬁfwl 1in§n %élsﬁg—c?};s?eﬁ%el% ;g' g proteins in the cells,
ando&ltéb‘ﬁﬁg thedSroRins2 At RargBprER i EtheAfur iR IdirdBilyy fral thd S5

to be detected wth a secondary anti body that is .
polyadrglamddengel hndits sdspbncepas b sietenoined Fyvherhibe mlecularpyeeight of a

nt i bady bound .to the protein in the screening of the
m”%?%b@ﬁW%PﬁVEﬁgpon may be detected or neasured using
pr ot eh §a eBoddbPicRédMin il bindihi & thatZlOMB ¥ polypeptide using the

anot her enbodi nent of the screening nethod of 1he
polppeptidat for axaspple.oN estaWesterorhleiting anglysis (kolpik et ghn ol : $3-90

RAHAATER RIS PHE R o
obtaMed Eﬂ%&éﬁﬁn@ DNz libiatly Byt ik, t(sﬁihdﬁp&g@i@ (for'daphnpile AiBsues such as
5 0 Ll S A i AR e

" Ej AR; 2 .
o513, 0 RSl g v s

ZAPY) expeting eheofrotelreor hBexpiose, fixing thegulotein exipeessed on a filter, reacting
SRF- bi_ ndi n i on_or GAL4- bi ndi eqi an .
thogpiied Sa 10p1og O3 Ler CPUAS v B 8P e (furfi defeting the plaques

I tehflGRuls lrends £ ?@ﬂg S 8ing k& Hel188e2S Ehe polypeptide
exgengggﬁg such caﬂﬁ%g used Eﬂggaes ﬁlSBlagne. Any testp YPeP

of the iventidn nfayrbedatmiesl ey, utdizing thy birsingbetwetr bigtin pod avidin, or by

.super nat ant, products_of .fernment| i croorgani s .
uiiGFF a6 et AP AP Gin e T AR TR bOZRARE of Theptide or
polgg%cfdee{%r%aﬁfﬂédésw MHafisTosedRB Bid TOS3/MRRpRERdd. ddethods using

: ounds, synhthetic m cronol ecul ar conpounds and

nat ural conpounds can be used in the screeni ng nethods

of the present invention. In the present invention,

the test compound can be al so obtai ned using any of

the nunerous approaches in combinatorial library

- g,
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addressabl e parallel solid phase or solution phase

libraries, (3) synthetic library nethods requiring
waelewonysrat i on, (4) the "one-bead one- conpoundPCT/IRm0e/314947

nmet hod and (5) synthetic library nmethods using

affinity chromatography sel egtion. The bi ol ogi cal

i brary methods using affinity chromatography

selectionis limted to peptide lihbraries, while the
radigisptope b tlporepesnsaapbiichmyRsAICESfle to pepti de,

non- BSRLAGE8) hORIRl: dat DS Gk Eihl ReRiddest 8 present

corrp%g%géalslﬁgm ' g{&‘r?tgiﬁ%ncer Drug De%. 12:deUcf presen )
invédion 6 dwo-Btaitpsystenobitiliwhdcadls riayr bet tsed §SMATEFHNARER Two-Hybrid

nol ecul ar | i brari can_ be_fo in the_art,. {1t
sysign’s (MOGSHHATRR R maligbro S AP 51 U TEEMARER one-

ten)” oqyv AP TG aTybrREVect Bk £5); the

Hy udc%rer?{ar]@ée%te‘g’l}’. C1994) J. ?/h%. Chem 37: 26 s-g%;e )
refefhmeetDaltan 4nlIR8)snBoj Gelt 68:207-61230992)”, ‘Tiglds ands$temiglanz, Trends

(1 em Int. Ed. Engl. 33: 2059; Carell et
Gefﬁ’lt?&?iﬁé&%gagﬁ@e@&z Chem Int. Ed. Engl. 33: 2061:
Gal | 9 18 twR-y i étbm) theREypebh@dmd B¢ invedB6n flhsed to the SRF-

Li brari es of conpounds may be presented in sol ution

bindisg eegiorughGAn4¢biodiny regien auskaxprassresinyzastaelds. 2A CDAYA Ghrary is

bea La 199 Nat ure 354. .82- ' s
prop 65 Byl PApei O nfcid Epithne LR DR of the invention
such 1122 thedRdsy, SBeM egpréddad Ratusedi the VP15, TAD4 dBidscfiftional activation

and 5,223,409), plasmds (Cull et al. (1992) Proc )
regiqat (The ADAA libeary 15U Btrodugsdsntg)the,abgygagast callpand thn gDNA derived

oo A o 5 P B S S i e
polfscptide SCthe ibiwAtiBH is E&Pr8s@Pin yeadticells, (Heddhding of Meltwo activates a
Bi ol . 222: .301-10Q; US Pat. i cation 2002103360)
TePRIFFESHRAAIiBE RPBHY R eisciaB %gvfﬁfﬁfh%%egifg by fhe eDrd can be
j [ i [ fior.,dr ' ;
L o s
t r eatAwgreportpr ganenfor exproiple.ehdadsgeattlnch gem CGAI génsy luciferase gene

ex le, -cell. pral.iferati di seases, such as CRC. A
an S%thePWdM?é‘ﬁuﬁngé&‘FlPﬁ&lgﬁ%e'structure of the
CONMpOAl egmgéﬁlﬁi REGnE Yo tHGoPREENM ert6A&ERY TOMBBLRAESarPdlso be

the present inventiron is converted by addition, . .
screbmké nsing affimfyorhroregbaephe nkor exgmipes thedwdiyneptidhef the invention may

conpaunds obt ai.ned. b he screenjn hods the. . .
be ERBRAHE] o BHer OOt BrP G, SOt A5 Qs dgffining a protein
caphbRf bR toRh& BEhépte GREh\Meshtidd Msabpliddll thgcslumn. A test

compound isol ated by the nethod of the present

corprrd thiersin mey beploa exemrlas qellaxtrags, aslldrstesasta Hifigeloading the test

manmmal such j ' - Dj , . .
cofBEH. i 50 25558t g A Bl pfEBLAR of e enin
cmpj&ﬂfgp@g@es, the isol ated conpound can be directly

adm ni stered or can be fornulated into igé(élosa e ég\%mb ed

usi ngWkawilie teFsemRewrd is@drotsite fieramipg g ¢ O)igp obtane

4 i 3eAd bhidd I iHO SefiBficeDEnd ABRA librari
proggrﬁgﬁ%@yggg’%%g%@%%gé%%ﬁsgt@s, caps uPese,q%eF(i: xirs and foraries
arelcrefebsny ®s oligo DNA apa atdbg to bbtatrheDINGY enaofling the protein.

injections of sterjle solutions or susg}gnsi ons w t[}? d

wat erAdrosgpspr yping th RISYRPR FASPYANSE PEFROMIGD Ay fefised as a

HERAP HMInE BSmPSu X $8k Mebdht invention. When such a
megﬁg?r%gégﬁ%lgggﬁﬁlaccept abl e car?i ers or ﬁr‘r&:gdi a, o
bios@eoi fsiused, it ingdreation hze&bemah@pqu]pﬁpylslb of thgiinwgntion lahéhe test
cot PP o YT 5B S PRRE AR A3 Bace senal, sing oty o
mifte bR AL SFpotilbEdesnd WiHIRRL Iabalihy @8s exRinifl€ BIAc8R Pharmacia).

such, in a“unit dose formrequired for generally

accepted drug inplenentation. The anpbunt of active

i ngredi ent contained in such a preparation makes a

sui tabl e dosage within the indicated range acquirable.

Exanpl es of additives that can be adm xed into tablets

-

e
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saccharin; and flavoring agents, such as pepperm nt,

Gaul theria adenothrix oil and cherry. \Wen the
wapiorAosse formis a capsule, a liquid carri erPCHIRI0634947

an oil, can be further includedin the above

ingredients. Sterile con‘posi_(tj@s_ for injection can be

formul ated foll owm ng nor nal ug | rrpl ement ations using

vehi cl es, such as di stllleg wat er, bl e for

Therafprscit inpossibla/jieicsrlygiedhs bia mgrb@twegqn 3 YDeie g fagrinvention and
i.S vants, such as

a teﬁcghlg)ghlgd {ﬂﬂ%& rgfﬁa)ﬁ%%sgg é&ﬂ Q%HI%E{#OI and sodi um
chl ofmhe enetleRi of scroaenly fs rmﬂremmﬁhﬁcﬂmd wbers tedmmobilized TOM34
i njection. These can. b use in unct

polgsphidioisxpered iy Pynbltis 8%%‘1’ r na*f‘%’fﬂ %ﬁ?&ﬁe&anks ora
ran(gt%ﬁtﬂ gﬂ%? egﬁﬁé/ g%@l ﬁry,sdldﬁ 'ﬁh@iﬁeﬁ()@@?{f RARnHgM /g }ﬁg'l@-throughput

and noni oni ¢ surfactants, such

baséebbxymunaatenﬂ&hefﬁmyandnhm@s K W/rightaneaiel. obdienpe 29763/453%@41(1996)

Verfneo SRt O AR Herogh: DERzaars oS b SR Bt onty

proﬁﬁms%u? Qljiéﬁhbél'céﬁ'{peuﬁdﬁh%mbﬁ) the Mot srdte (ﬁclﬂdlhgfaé&ﬁst and

such as phospha buffer and sodi um acetate buffer;
antggainistkic WeH;knswnlﬁpa@eﬁﬂMamﬁhe #y.dr ochl ori de; a
st abi | szer 1V8§’n %P,%\g%?‘ mvgr%)n p%gl;lﬁ% flglgﬂﬁﬁ%g%l?elﬁqggﬁ a compound

an a epared injection ma

for tr@&tﬁlga)rﬁﬂé\feﬁﬁhg?CR@@m&geﬂle %I@@ﬂﬁde\/@bbdédl’hwﬂ‘ﬂw 4tdens eomprising the
l'ed in the art may be used to adm nister the

ﬁqph@ﬁﬁhﬁ@htlcal conposition of the present invention to

t 1
Ipﬁ )Ircg>3{ea§to Lé g 'Ees? éﬁg&]ﬁtdan s g&l?ﬁf;gigl?egéndd%p bg a polynucleotlde of

I Nt reoRsa| |, transbronchl al, intranuscul ar or oral
adm ni stration.. The dosage

nd thaqd o
adh) @ﬁt%qtlﬁétﬂileot?’rok?gl&? atvyy of ﬁfj’ R‘gﬁﬂfgg‘b 8%155}61?/\@) A and
o bisefing e &l Réhudd oIS I biabeltel fiity of the polypeptide
s ui taiobdaedﬂm the golyhualdotidel tTQWVBé rs cothpared tb heppdogidaliastivity of

t ed t
vect o parpeple Tekued By HERERE oD Be BT SHBRIHIL: or ed 1o
a patdigQdiht TORES4 I%fB{Biﬁ R&vethe @R Yty o-fﬁbﬁ)rﬂ&mll%ghferatlon of CRC

met hod of adm nistration vary according to the.
cellspalyerapivgk twhictymhitats dhis petiritimy this preteingsan be gereened using this

however, one skilled in the art can suitably sel ect
actViE 35 A HC¥y anpl e, al t hough the dose of a conpound

that Rhygs y]%ébtﬁespéa‘ﬁtl% e fortsbRefing $6 Mdng H3VR&! d:(ﬁljipr&G dhe biological
regul at es its activity deﬁ)ends on the synptoms

actiyitgof the HRHE ardtgina Sugh bl qglwé agtiviyiaeip qg@l p@'hﬁgﬁtmg activity of

tneianDl] BRitac lte ThghRn 3 BB sATE. R and

pol tldwﬁﬁhcﬁ&{ﬂllﬁﬂeqhﬁﬁléﬂt K@Fthd:de)prditema capilsabe ashdl tSuch palypeptides
wei ght 60 kg). Wen adm ni stering_the conmpound
mawévp@ﬁpr@mdley OgeROuShY: OF GOgERAUSYDY ‘fﬁ”éct ion to a nornal
adul t &3V aRaAIEAE (& #BoRRER T antagonists
di ffeTrence accorghtt (%)}{ﬁ)@ C(re pati ent, target a%Pgan ¢ antagonis
of ¢ oLy eptiderhcaddd tydl @MSd@mml ‘Bl tatm O‘algomStt” tefers to molecules that

actg/%?p\]/_tﬁglgﬁgéoé ggﬁlgtprg pen o%el‘lx)y lalggilng g]}wé?[gd 12 Of otlé%n Jantagonist”

ref&g t@gl%ﬂ,lcul%g 1AW it gﬁwgn@% ;Rﬂﬁfe%ﬁé@‘b% bﬂﬁ@dgt th@reﬂo Moreover,
out per da In the case of other aninals,

a cbﬂmpommhsﬁipledényems css:agtang irrucandidaie foe coropeunde Mghlch inhibit the in vivo

LT TR R R R —

pr eseftneh mfeed‘ibﬂogﬁapéoﬁwp OV @&sctad FEhb pebsait mabesiical
the prognosis of a subject with CRC including the step

of conparing the expression of TOMB4 in a test cell
popul ation to the expression of TOVMB4 in a reference
cell popul ation derived frompatients over a spectrum
of di sease st ages. By conparl ng the ‘gene. expreSS| on of

———n m~ A 1. . a
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subj ect can be assessed. For exanple, an increase in

the expression of TOM34 as conpared to a nor nal
w@enwroods7é ndi cates | ess favorabl e prognosis.  PCT/JP2006/314947

Conversely, a simlarity in the expression of TOVMB4 as

conpared to normal control [2ﬁLcates a nore favorable

prognosis for the subject. Ki'ts: The present invention

al so includes a CRC -detection reagent,_ e

¢ ) 1n .g., a
proliferatien.dt ean bt detesicds fucxampls by PiPRaS tdlsovhiclyerrpssithg TOM34
T nucl e ' j ' d
pshb. DS P Sl (50 R8O B R R BRRE e o
of célt peblifeaticn) ndsatiripdite téihtydd autl sushpasovel asbyemeauieidg e colony
TOVB4 nucl ej ¢ aci.d, or. anlg tamer. The detection
formigg geikeisy apelpssibed & e deam %_et her in the formof a
Kit. ;o g.u‘ﬁi%? BRbEdindeRe (e Bsint HVehB@OSRYRIIBLHNS for screening
packaged I n separate containers, e.g., a nucleic acid
compourdit fobtreatingeir preventingOR G, cAsdisaissedl inaletaibaboye, by controlling the

expllggélé . %%sﬁ%?eé?a@?ﬁ %Tc\g[etcgg &glgiﬂc?lqg?s)gés‘%f ?@eélrgg%%%ﬁg §PERE:. Thus,
corr%)%Gﬁ'&é' D maPhi Rl iRtetarhaf o ptedbftion dITCRC eh b Ientified through

e.g., witten, tape, VCR CD etc.) for carryiq?
screemings thet aseshy exprgssuindevaleof FRMidead indicash dn fetconteprpof the present

. assay format .of the kit. ) t . .
IVEARP; S&‘Icg STy “ORR Hts/ﬁq?%r %L%F@A%eo@ﬁggfn%?p ch are
known i B t he @htactii©4 canddgt ComporddGrides eell exptedsapdBOM34; and
may be immobilized on a solid matrix, such as a porous
strip, bb forselesting thesendidate crmpaurdibat iwAuss the expression level of
e [ 4
T TRk 5SS p PR LRt AEE RN Kl
nucl elefls agprdssinfy the FOM34 inpludayfonbsmseaneHilines estadished from CRC;

A T O D N
Hcg?f%;@n% 58 f7'4@2‘.i hﬁ?% {5)?4} stob 1etd1@afl bl Bt BEhR 9 Well known to

Yy cont erent anounts of i mmobilized )
onerstillediin thecird dn the method ofisgrhening rmnontpound thaerddueestthe expression

etection site and. |l essey anmounts i.n subseqguent  sSites. -
levahpb Y i B e S EESOGARPE ORISR RE LIS BretBrpEy prevention
of &k@pl aying a detectable signal provides a quantitative
I ndi cation of the anpbunt of CRC present in the sanple.
The deterodtively, Sietserening nheshedbeff the presentiinventipn maytcapipyise the
det ect abl e shape and are typically in the shape of a
BYMECRiot spanning the width of a test strip. Met hods
of i nhi B ti ngsonkddEng Akendl8&S eBinpbiiewith @rell ititd Riich a vector,
provides a nethod for treating or alleviating a )
opmrisingche TRGCriptienat ragulateryposice ef EQMyandasreporter gene that is

expression of T [ Vi i : . .
552 et e A 8 G ] bl L5 GERE ben nvoduce
adm ni styyr ed ek ded dxpadskivn i attivdtyagfeuidi repdrier gene;and
subj ect suffering fromor, at risk of (or susgﬁgtible.
t o) devéd opi n@el@%eg the capdidats; ompoupd thap redugrs bt FrRIgssion or
USi: ~clinical nmethods or by detecting an
égg?g%ﬁfaﬁggéﬁﬂ%#égébression of TOMB4 or aberrant
act i idivbkfrepdreer gems apd hdstakells hne wdlbkmoont iexthe at. Thereporter
present .invention, suitable therggeuticﬂ§ ents.t. 1 ;
consErptyagireddpr Bg SFESEHNS FHNPHPEBHE G USILE| ‘%%}Ssﬂp ional regulatory
reg{(ﬁl%fl aAhhRBr Qéﬁg Wdén t?é hidcRpRbAD RegubttéHBEbh YL Ynarkd?@ene has
erapeuti c’nmet hod of the present 1nvention may ]
beenrkmowteo thvae sitillpd of thel edy @sporigr tdnetrest saebe prspared by using the
function, or_both, o %eggigroduq}s ?f Tﬁgﬁ4 ¥h05%kunmkm:ene
Pregioys eRICRse OTRREOT- o MY B ETEEIRIP TP (TSH PEGUF A Yy Hrareer &
rem Al iR e SEtliclIBAE Sedniforft @bRRinGR ths trafePiba&SH] @¢bul@Yry region
n%e inhibited in any of several ways known in the art.
For exanpl e, expression can be inhibited by
adm nistering to the subject a nucleic acid that
i nhibits, or antagonizes the expression of the
over - expressed gene, e.g., a antisense oligonucleotide

a o
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apply, mutatis nmutands, to the use of a conpound which
decreases the expression of TOM34 (or the activity of
W0 e@7geses product) as descri bed herein for thePCT/JP2006/314947
preparati on of a pharmaceutical conposition for
treating or alleviating coIg&lqancer in a subject.
Such a conpound coul d be, for“exnple, an antisense,
si RNA, antibody, aptamers or ribozyme conposition. .
can Awtisodaind oma gaomeAtirary basesoniia nupleotidh seguentss elormation of the
Imﬁg%iégnse nucl ei ¢ acids corresponding to the
c¥E6t i de sequence of TOMB4 can be used to reduce the
expr essinplesl dwapports thdienayeeansediiritindisg pruteiheinclude imkeluble
corresponding to TOVB4. t hat up-regul ated i n. CRC
polygagchagides; sughbps %gﬁ@s?:rcéﬁtﬂﬁé%%na‘{;e : a!%psae fig Lsing, such@s

pol%%ﬁ%@ﬂ%re Hgl&%tgfetn‘é af§ isiﬁéoﬁ.fpééfgx%bﬂf &ﬁﬁrﬁ&rc%rﬂ fléﬁa[ﬂaklérboergﬁé’ and plates

0 nucl eot'i'de sedquence o OoM34,
(e. RNt el plasss pridsengort dhigy, etco), prepezed frpmi thiabovei magetidle may be used.
transcriptign or tr l.ati on of the genes, pronoting
Whﬁhéslagéf%a&ﬁ%ﬁnaéﬁbe; I RRASONINRY or i nii bi L ng. ¢ he
expr egRiRhdiRg oP4 iRl %o £ SGREAANRY bel EdMitetell REIREME to routine

inhibiting the function of "the proteins. The term )
methads, issenasechemitak bonding el physicabadsornsioni d\ltermadivplars s prptein may be

bqt h nucl eot.i des, t hat ar. tirely .conple tayr T
o0 P SRR B RrB0L S Gl TR ORI Wb g nding ot
prof¥in 194 QuppYR|cBR b BRS covductedny AsanseE avidid aRitsietimuc! ei ¢

acids can specifically hybridize to the target

sequérhsdunding betaveanprateing iseagiad o3 s bubitycfos example duit gre not
. th £ invent i on. | d L Qi .
S T R

betve@sthe $83fe@E. hi gher, nore preferably at |east 90% or

hi gher, even nore {_Jrefer.ably at. l east 95% or hi gher
over Ia thppigser nyentiery aibigssnios psing ihg, gpP gégsonance

o R R e By gaThtein. v
suchradsiesehsdrriy asd the iatetaction betivesn theguieteing gan he opseptedireal-time as a

encoded by TOVB4 by bi nding, to th?ﬁgp%uﬁrogrpggp%ﬁf}e&l}dﬁﬂmm
r

surfiGe BHSRGEFRONBRS SRl USRROBI 2 PR TP
labQﬁndgt ({f@ﬁ';@baﬁ??lé?‘EIAQ&‘éﬂpﬁdrﬂﬁcihﬁe degradation of the mRNA,
an nni ol tl

ng the expression of the protein, thereby
r esul Altergatively, FOMphpdlypéntide afayt bedapeled. @pd thiedabaliobthe bound
An antisense nucleic acid of ,the,present, i nventi can .
proln Y4 Ea i e PEmRaT s Pt PIsfetic Sec TG, b Riabeling
ond 6fMth8BR¥eifs, e RBEILA bfRein BYco@iBied Wilh te dthdribréteBlin tigdpresence of a
base material which is inactive aﬁal nst the nucleic

testainpouaiisand then banmdauoteing ereadrivciesheraneastrediagcordingdo gre label after
t.he present invention can be fornulated into tablets,
ers, granules, capsules, |iposone capsul es,
| Nj ectiiRMing seikatcbORSh anpRivishioRs(eandH, Feg 7%, dipy 181, '),
agents by addi ng exci pients, isotonic agents, . .
enzyolaglfe. i, 2bkakine g]nqsphataspeh@,serpqhélg perpatdase ;galactos1dase, B-glucosidase),

oS R e TR AR B Qo g iomivicin,

ma9fbeti&d fr BsERbelidd\ ot frolinCiahd pregint efetiicd. tWherpthbipedttin is labeled

y direct application onto the ailing site or by . |
ithrpdiotsoteme; the detgetifnorsdnepsarsaient ean hegartiqd gyt by lighigkggintillation.

the site of .ajl . [ S - i '
e L
subEaai! Filies GefyiRabidbietithe Examatie chamel afdes substratay saciad generation of

limted to, |iposones, poly-Llysine, |ipids .
colehovidsahserttiometeso FuEhTE G3Fe WhFTe\ R FesceRlSubsiancs is yged as the label,

0 - t ' ' [ ' ' of the

et RIR8 By, ARG AU SRR PRI G g

to the patient's condition and used in desired

anounts. For exanple, a dose range of 0.1 to 100

ng/ kg, preferably 0.1 to 50 ng/ kg can be adm ni stered.

The anti sense nucl eic acids of the present invention

o - o . Y 4 a1 e
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acids of the present invention, are useful in that

they can inhibit the biological activity of a protein
w@boohesspe esent i nvention. Binding of the si RNECT/@P2006/314947

transcript corresponding to TOM34 in the target cel

results in a reduction in thg protein production by

the cell. The length of the I2| gonucl eotide is at

| east 10 nucl eoti des and may be as |ong

nat ulmeasy obeeng A ABtRadHE Hi< raﬁsenbf%?@ﬂ%aaal}e arttﬁedy is preferably
labﬁ%d ‘gﬁﬁ Hﬁ%\}gﬂ{hhq ﬁ% ls@fS%an‘i:&ﬁrge%tﬁ)Ingg %B%V%Z gl{ikli’g‘g@cl,q{;d QP@eés‘&red based
on thel Idbemﬁg dﬁStahdSb | Ah@hh]tlﬂéﬂ]ﬁ ﬂamatntﬂ)edjs egaivss [t E’OA@’qul)qfeptlde or actin

present invention_inclu nodi ol i go uc

ma}ﬁaﬁru@aﬁﬁ[p@m%ﬁ@ﬁ%@a 0 ?S?}ﬁﬂe S aches pdg e i abeled
Cohet Jus@ Ry e 61! Qﬁ h f
iR MEL AR SR ShaRE e IR 0 A0l i pponine
the preperg smrennom ag beadieteTENRE moesured nsing erqwmﬁ fNoteieAegodumn.
to a ouble tranddR rmle whi ch e
L an BB eegier Shtogdient & G AeEpR TR F she present

mvéﬂ%h Oa{jbb?d rfd @%lém ﬁﬁl@zﬁ%‘@elﬁ%&y FRYsel e ngd;mwmiml To@-Hybrid
those in Ich'DNA is a tenplate fromwhich RNA is

systemé& MAT&?&H\/IA&ER MereoaliaE woflybnd Aysax Kif, TMOdGIHYAKER one-

S U
e i LA N L R
refeddtict € UVhiRinechdMBreisAian JEEIL68: SSQGITGIQS(IMWA‘Flémeami RdAglamz, Trends

constructed such that a single transcript has both the
Ge@éﬂq@ezgén% A8 enent ary ant i sense sequences of the

tar g fa. T
hybr i 11X es tlg%t‘(ﬂrsafst@np 12[34 ?ﬁlg?%@“% (‘:drlee gggémélrls fused to the
SRF-bhiddid ®gionad lGAL%leﬁng fegiopaingt pgmesscéésn gersbadld. by
TOMB4 by associ ati q tr'lg nor SI ngﬁgﬁt ra
mRNA Asraa%@ii?fpﬁenei éF & &PPy @c S04t “8 crasc gene
andasﬂphgﬂfl:? ?l@,@ﬁg@gﬂfg enghe pr ot ei n. Thus si RNA
es o0

e 1 nvention can be defined by their
abi | iAny test doytpoudd, fer sypenild,icel kkiyadts cetiRniltut sq@uBtant, products of

R TTPOE Ry o R e otghis Ry ARy pulied or rude

| ¥n-RbAdSGHpSRAS, S BthetidMi@BbideiladborhPSunds and natural
pronucl’g%ﬂgﬂg%:l dnrrp%Pecu les to hybri gllze under "stri. nghelnt

coﬂlg(tmndsj candtel wwad dothdiscieeniog ‘metimls p)vﬁ t@smeseyt inverfion: In the present

bri ation on|t|on fer -
v e Y £ BPRORE G Rton SRS v G he Bty Ghproaches in
corhifh88Hal I BANS IEG&hod MO ih Yhe dit amq@dmg @9 Hid)l)égiéalehbiﬁnes (2) spatially
nucl ei ¢ aci ds, but not detect abl%) to ot her sequence
I

addgessiblg paallelonlifl phesesr aplitige ghese dibraties<du synthelid igpmethods
reqﬁ%&%&]{%&ve 1}’[10 ijlztltée d 61221 cli:élg(f F&ﬁg@ﬂﬂﬁe §1|‘%)r41'§’ Beod and (5) synthetic
liblaBNRehalHidsg affihitexhesdtogaphyi sﬂ:ibctmnt 'ﬂThe hiphogichl Hatarpmethods

it @%%ééh%'afm@a‘%ég‘%pﬂ%ei%g# pied ey Fbrast PO e e four
apq,]g%:lhgé Ste g)?llﬂea%le ﬁ{ﬂé G6h- ?E%tyﬁ}{elo @oﬁief 8r Shall molecule libraries of

diZAPT on and dtra nucl el ¢ aci d assays'
coxﬁﬂcﬁﬁﬁ& (L4ze (EI94) LAymcatcer Dgenbes d2Ad145-@Hs Examploasiof oteghebds for the

o bR GO SUBE 18, e SR . . s
Scil 9§AC9(?%96@Q§hEMt all Q?99E'71Pk&: Naa A@é@%&?'{}&d@( undes-¢;

ned Tonic streng p , nucl ei ¢ concentratlon ’
Zueltermbircet aﬂi((%)ﬁ#) It MedpEbtres3 T dﬁié%ﬁeﬁhmcfyalt @99heSciencgdb!l: 1303- 5;

Cof okl AL BEFEGRCSs SOk U LRSS gpgp. Chem.

t0fd thg1 PBODES! ; Welop CEMP{1894 7S, ME IR BRM23331N] Dgeities of
Ing%%ollilht%l ons nay al gg be gchl};ved with the addltPon of

destabilizing agents such as formam de. For sel ective
or specific hybridization, a positive signal is at

| east two tinmes of background, preferably 10 tines of
backgr ound hybr| di zat| on. Exenpl ary

- . I L o - o r 1 1
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In the context of the present invention, an siRNAis

preferably |l ess than 500, 200, 100, 50, or 25
woemreatsides in | ength. More preferably an si RMAT/IER006/314947

19- 25 nucl eotides in length. Exenplary nucleic acid

sequence for the production of, TOM34 si RNA incl udes

t he sequences of nucl eoti des SEQ ID NO 48 or 52 as

the target sequence. In RNA or derivatives. thereof,
contppyads ey bp prseerich i sobiioadser Mpughton 61992) Bilechniqués 13: 412-21)

or o'ﬁl’be agér)] {Laﬁle 198 ﬁﬁg%ﬁ%ﬁ%ﬁb‘gg glr) g&%@u(g od(‘; r ?ri)gﬁe‘%lu%'\%gﬁth §55-6), bacteria

U STBziteNUJ £22340G8)] spongy (DS ANo. 0%5’251@63&351&@3,484, and 5,223,409), plasmids

(bt & 3 LTI B St At 561 Loty IB6RE) o has (Sewst gt Swpigh (1990)

sc1&%%ﬂ993§(§"90 'ﬂmﬂlﬁ'(wm sgfénbé! ?Ig}/ Al 6 @mﬂb%{% (1990) Proc. Natl. Acad.

nucl eot i can a t he anti sense
Scist/BAIRT: 6378-82 Hehcg(dt)%)eh WcBmIWZ@ B]inrb@,rUS)ﬂ’at Wpplicaion

dded is at Ieast 2, generally 2 to 10, preferably
2OO§?Q€'S®§ The added ""s formsingle strand at the 3'end

of t he &bpbiERNSSatl byisk Qhedniify HEthdUs oftfie ptdstMd iffention is a

TOMB4 can be directly introduced into the cells in a

canflisiatn foh éltugs whichpiabibé the adsivigriod ghe EOME¢ pelmeaptide, for treating or

AR BT L PR i e

8 ith QhichlH paSEdt3Re HBkcREY |0 the @ﬁ}ﬁhnﬂbﬂlafﬂed&iyltﬁ@preﬁérﬁ screening
a so possi ble, for exanple, chol esteraol - conj(g

methogpkthp atesers Avamtip sy eonyerteshby adiisnms geletin ah Jaggment, is

T O ——
Phdrinddemtfal e6mpod@ifing o maymge;rmaxénmegicktbr exanpl e, by

cl oni ng TC]\/B4 target sequenc to an e essi on . .

Vv ecme @traélﬁg@é{opq)@py Iso X’% @peﬁ;((g{ c))fs tE% a{féﬂg é}gven‘uon asa
phaHnQEléﬂuBQ ﬂ)p?%ﬁﬁj&%a%ﬂlér hetn RS rk%tﬁggyﬁﬁceaﬁté)‘ﬁ%ﬂeg )pl gs, rabbits, cats,

expressi on transcri ption of nol ecul e
dog‘spﬂfeep,tp’l@ﬁ dattlé.lmenkes, habborss, and {HEMPanzed tthe isolated compound can be

o S P i TS ot

pre%NAHPﬁ ﬁfeﬂ{oﬁs gFor e@(a%m&%"rdlﬁg BARGRed thOlrulh BartbORARE orally, as
mol ecll e that is the sense strand for

sumeoatﬂmbk@ts mreel@s,u ddixinsand uncme@psbges,a)rseuﬁm@lbp inthstferm of

iSSP S e g5 05 B

acc8 EFCQRJ?1C§ | FNAx &Rt the €bmpbeiidsdah &8 ehiRed Fith behdaceutically
ternatively, the two constructs can be utilized to

acceptebleeartipas @rerne@a,aapémgmll% seridsedwatgh physiplogics] sline, plant-oils,

emgfég‘geﬁsd gﬁ{pegﬁ;l 8 eunrtsé actgrﬁgl,hsge@)?l%% ﬁag\??rﬂfgtez{é%ﬁ{s Q& nd ﬁﬁs vehicles,

prebérites) ihddigant ehdh, Mg usiedse iaﬁd réquinet e'@iegmafallly accepted drug
anti sense sequences fromthe target gene. A loo

m@e@e@tﬁe@ cBlwsarg@w f aetivgringredicnt wwﬁclpéafh 3 ereparaﬂon makes a
u sense and anti sense
Sungagﬂsu(goﬁc I n ordaer %%IC?OFQ% }/%g&ﬁéadligpl n |l oop structure.
Thugxarhiples pf aRkitiNesitimt et bo admixed iygo catilele and capisidleh nclulg, but are

ol o PIPGEE HEh So BB CORLTIEL R Panandatriteas
exd}%%é Sﬁ‘éﬁ b§ hg?ﬂa lﬂlcgiéf?ﬁlbﬁ 2GR11#n8 a@@ntmgh@h Qé' cdtn SN, Bflatin and

I'n preferred embodi ments,
alg[mb acld;‘:]luhnctande SEdhcs eImAgResionr S&Qapaiﬂ,dswagteaesewb s euqybse lactose or

S a ribonugl eoti de se e .co

sacglar g Firingcaesus, Sidfas preRer R o iperid adk Rttt 1d cherry.
WIRSAHEBGE 6B hA id amgap@ﬁlet DBqEaTRHRIBMEREY 2 6UURAGE fdtther included

[A]. The region [A] ybrldlzes to [A], and then a

| oop consisting of region [B] is forned The | oop

sequence may be preferably 3 to 23 nucleotide in

| engt h. The | oop sequence, for exanple, can be

selected fron1group conS|st|ng of follomnng ‘sequences

1 2 a2 " N~
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438.). CCC5CCACC or CCACACC. Jacque, J.M et al,

(2002) Nature, Vol. 418: 435-438. UUCG Lee, N S., et
wW@bkqo702302) Nat ure Bi ot echnol ogy 20 : 500- 505. PCT/JP2006/314947

Fruscoloni, P., et ah, (2003) Proc. Natl. Acad. Sci.

USA 100(4): 1639-1644. UUCAAGAGA: Dykxhoorn, D. M, et

al ., (2002) Nature Revi ews ecul ar Cel | BI ol ogy 4:

457-467. Accordingly, the | oop, sequence c

be )
in theebore engredients.gPistls amosites foyingscliopecasb oi%e ulateghfolowing normal

dm%gﬁ)f{grgg&ﬁfg& lg%gggéaga% siidh %{@;&Me& wa@&gﬁﬁﬁxggpgﬂécﬁon

Si Risivlogdicd kalidepglutsse, ami dther isatnniexiquaks, inhimdmgeslgnants, such as

D-Sé@éggfﬁ:—g{;&lflgégégs ! Orl g%lvggdlum %ﬁ)r%e canl%e Jsg g g({ gus solutions

o B St AR M Sk S 1

exampleyl ethasolp pol SHCHHADs, N@:h Esa)ropylene glycol and polyethylene glycol; and non-

ionip ARE AR ogh e FaIER T 60 (L R e ORI tabl o of R
C anse@,&me*%ﬁloe @@;&ibétﬁi digc@rbeais%lés £e 5le8FIn6 TR € 'meY ROIsRAin
avai |l abl e from the Anbi on website

confunctign Mﬂmbmad‘bcma‘mﬁheg@)malq@hol as a solubilizer, and may be formulated

RNA f . t
w3565 Ty A A R A e
proéhd DyirbEhl HidY; @ GRbilizee |sﬁ¢H zltsﬂfbnﬁffl AedRParBplgabl; Snﬁ/eﬁan anti-oxidant.

1. Beginning with the AUG start codon of the object
A praparpslanieption may e diblgh &ite 8 sitatde ampodenuct eot i de

Se%&%g%ﬁ?&g&ﬂ ) gl%s@aaﬂ&{ N&e aﬂﬁnagﬁ%gﬁé&ﬂkﬁnﬁmﬁ%he

adjacen nucleoti des as nt I a
phaghic@atical saipbsitieh ofihe pd@;ﬁnﬁ invationrte patiagsg lfansixample as an
designing siRNA to the 5 and 3 untranslatsleag re sh1
intrpaieR), LBiFEY P GRRCTFIEARCOUR BSHRN 0T 35 A HERRSH tRaSeonchial,
it
o368 LSRR IR, 10E DBt MBI AL
accoding tatthohodyewpighkaxl am)oflarpaacﬂteand th adnmmstrdimrgmﬂmdhhowever,

onerSilgin e BLATORRE LRI SR IHIE P A hgraon. T sad

confidulll Q@é&oﬁiﬂ?@b? QN A Sha DNA calYe HREAET inkLAIUERGEDr ¥érdehtherapy
i gni f1cant honblogy to other codin ﬁ% sequences.. The

andhbervtdoryadsmaisthedtar asiepido fosrfopn ﬂmas ergpBL AT dossige ed method of

dﬁ@ﬂ%ﬁ?@ﬁ{ O%& %Cé?ﬂr}ﬂ%né SQ, Jf}%%,&gi‘%{’elght %q, %1&4 S}antgtf)m]s of the patient; however

onel ski18Qtin IRAMEBEeRithBIY selébithesal s. At Ambion, pr efer ably
several target sequences can be sel ected al ong the

l e n@Qﬂ@X@mPlﬂw eltlaneh thedese Hf g sompoyrbthabbigfstogy grotein of the present

o SRR P Db R ISR RER FEPHARERS. B8Le porty ot 04
mghe abRf llbﬁfnﬁgjpdr rdld?ﬁﬁ“ﬁi@f:ﬁbﬂ)’ yhoud1.0i g go Atemp 60 alg @t day and more
spatial manner. siRNAs are transcri bed, |ntnﬁcellulaﬂ

Pfefﬁyahiy abpuid -Onora abep) MeRer de¥syhen adpainjstereqprglly to a normal adult

ﬁ? ]ﬁ%ﬂt ning, e.g., a RNA polymerase |||
SeF ptl "unit fromthe small nuclear RNA (snRNA)

U6 Brheh heminisetingthe RNﬂnppnmhparenteraﬂg[ ini the farouafi angnjebiéon to a

e e S VROt DA TEH B R
pat%gg lQaerg% bt r,@%@\g??ms%ﬂgﬂétﬁ(?& @fﬁ(ﬁiﬁnﬁﬁﬂﬁdﬂ ha¢ @mvenﬁﬁfjto

o pure Chemcal) are useful as the
mtmvmﬁlgan]eotm énshafisbay Oeﬂjemg to dtoart 30 nigspansley, preferably about 0.1t0

L gonucl eoti de or SI nvent i,on
< AP B P SRk R B Gy 2030 SRRt G TP In the case of
othBf S8k, fh@\éﬁ?fobﬁﬁte%gagesan{dﬂﬁf ghy bes&itielsf @lculated by converting to 60
suppr essi ng
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bi ol ogi cal activity of a pol ypeptide of the invention.

Al so, expression-inhibitors, conprising the antisense
w®@bkiogomsics eot i de or si RNA of the invention, arBCTUSENDeH/314947

in the point that they can inhibit the biologica

activity of the polypeptide_of the invention.

Therefore, a conposition co i sing an antisense

ol i gonucl eoti de or siRNA of the present invention is
kgsgE body-weightt reating a CRC. Antibodies: Alternatively,

Ass&%ﬂa%fthg gm%;svo&?l Qﬁa Q@%& %z‘thR(_,F OrYE |4 b:NP Ie g h bly S

adriihs fabssht ﬁ@eﬁmﬁmmnpmdldbh amethauldsf asgessing thiehmognases of a subject
inhibjts the function of. ene
with SR mBludEane Hip GEARPing [he USRSl QR2A g est gell population

1o tﬁ@%&?%@ﬁn%%}ﬁm & 5 KYBAce cHl%oBﬁﬁﬁ@H Heﬂl%ﬂef%m PHtients over a

to the use of antibodies, particularly
speantm bb dlseese agaensBy eomppaing the gcmwsbwnﬁ@md% in the test cell

porklsF 2 PBGBPe FEY EORUSERO oGO e B gt phsene

expRAYibR QV& tHREf tfebt(beﬁtﬁbﬂﬁlﬁaﬁéﬁsﬂ dehh@& filoh! BE a6 dléct( therognosis of the
bi nds) only with thé antigen t hat was use

subjsghedndrsaséasged he ant i body (i ., the gene product of
equ| at ed nar ker i | |
r eI ]gfg algﬁ p 4 crease 1 the oL ressman an(?l(}%ﬂgl Lot 2%8 tdf a normal control

mdi‘cat@g MR§FavefabRprophosio owomersalyrra dinhiletly anthie l&ﬁﬂmsmﬁmof TOM34 as
long as it binds to the protein encoded hy TOWB4. . For
conpaeediaaermelrontint indisales pragyrisorshly Prognesp forﬁle%ﬁlb; ech
KbV, or single chain Fv (scFv), in which Fv fragments
romH and L chains are ligated by an appropriate ‘
| I MKigy prédduns indention Sso ﬁichﬂlles a PIREE-defdetibn re%gami e.8c i nucleic acid that
U.S. A 85:5879- 5883 1988 Nor e, specj flc
spegﬁpplbb@y@ Wégﬁé?ﬁtl e d gwé?lgta@l&s,bvc clgﬂtlde sequences
& SPON3SBRRAAN, er aﬁ%ﬂﬁlbd?i that bind
Wh%ﬁter%%%?%%%§?®qo ne eH%odlng tﬁé ant | body fragngh aLomete
proteins dmeodﬁdrm T®M3éd1uclemsmndl exl anapnen Ehpdesdiomreagents may be

pac géctélqt(r)g eré;{ o ¢ %g For g{%g [(s)ptil‘ej gg %ftﬂ?ﬁ%gems may be packaged

in s%ﬁ%ai%%@ﬁfaﬁr%?@ elgl gagfﬂl)clemsﬁ‘él& 8F arMbod g@elﬁﬁf Bbiu#l t0-a dolid matrix or
hods Enzynol”.” 178:476-496 (1989); Pl uckthun A and

pacBkgadrsepaatelyewib dsagents yordtinding gheqotp- the ma@l}g)sg):ontnd Agagent (positive

S Bl b B o
efc! Zn BRI ouB I asddyemas alth BE afiiel in BieldR - "ﬂl?e@séa’k%ﬂrhét of the kit

antibody nmay be nodified by _conjugation with
may e o hobrtieh o & serindah BLS/biiroph erBhigh kmown in the art

oM

a p610ask€ip] oyforrdi feyétoge TR @ aétedrivaysite SThb nivastirbineat draletection region
met hods are conventional .in the fléﬂ d. Alternatjvely
of thp pareup BERynREIRChdRpMEaliy ofiiiFe FACh coRainBay Iwai?}cr?glda A test strip
Skan
mag Ash %Qﬁt?m{ sztg% an} r%g{tt;i\)é:gagxdjorr g[ﬁﬁv gman anltklﬁéfngm c@ﬁgolasrces may
be Iﬁidﬁmﬂl oz @Geperttc sty fromahgtesisstrig @p’am@]yeﬂlenhﬁ'ercnwetectlon sites may

deterrnlnlng regiqn ( derlved rom a_nonhunan
congpip d&ant AEUPERE lmﬁz)@slnaﬂem% Saht HPIEBRATANHD in the first

detE&ﬂ)'n%ﬂe dgd 1484 afdRMsan Qhﬁ@ﬁu&ﬁ&@ kikdao %on%Hé: Bd@héd Qpl@ét%ﬁmple the
e prepared by using own technol ogi es.
nurhberarfisites displaying a detepeblesignetiployides bsluamtuamwgmdmdmn of the amount

or sequenc for the.corre equence
of GRCPrRGHER LpEHBOty |8 BEeeies Sy SRy OB oq o iadoly
det§t%ﬁe SRapé38d %@pkﬁﬁ@ i th88Bape. of AP bfia@t@bmnﬁglﬂié width of a test strip.
humani zéd anti bodi es” are chineric anti bodi es, wherein

substantially |less than an intact human varlable

domai n has been substituted by the correspondi ng

sequence from a non-human species. Fully human

anti bodi es conprising human variable regions in
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framewor k and constant regions can al so be used. Such

anti bodi es can be produced using various techni ques
wopwaa1isme t he art. For exanple in vitro net hodBCT/oR2006/384947

use of reconbinant libraries of human anti body

fragnents di splayed on bactgg%qphage (e.g., Hoogenboom

& Wnter, J. M. Biol. 227:381-8 (1991), Simlarly,
human anti bodi es can be made by introducing of hunman
Met 101 i ‘oci into transgenic animals, e.g.,

m cf J Nkl e ) I PRU: ¢

begﬁleﬁ)arﬁeflgﬁ%ﬁtg% corr%%gp glldés gfl nact i \%gt veci.dn’%rﬂggm @vﬁa@@’@symp om
of PP iPaekbjés bsldscrehdingitheexgressiomof TGM¥abetite dutsity of its gene

6, 150, 584; 5,545, 807; 5, 545, 806; .5, 569, §25,; 5, 625, 126;
produiqiz Huaiable thergpentig FEMPEURsSAn ﬁ@ﬁ@ﬂpsgfegiww&&‘ﬂa%l}y or

b ] loP Bk (o PEEMEptbE ©FA&RIoping CRC.

e 3BRFELE TPRARA SRl ah A R CANERI e

rough clinical devel opnent

Sucandbjeety vhraboidgntifiat wsiad staddaad tlinica mesthod$randpy dstectinggn aberrant

trasruzumab pt i for the treatnent .of advance
level op St o MRl OVARE ADHb e T BrEehy oyt th S e of the

bitidnC SRl il dpehts (AdI GRS B dk@apRO TSRS of cell cycl

pregcaeflﬁnqlb%hdél ’ %gﬁdgeﬁh%%g%ﬁ%&b%ggﬁ rituximab (anti - CD.%Oo cetl eyee
regubAti)n drgk ceB-preliferdtypnphoma and mantle cell | ynphonma

(Cardiello E et al, .Ci er Res.. 20Q1 Qct... .

7 18598t e Bratticayelol LR merERy oSl pppde the stp of
dec{\éiﬁin% Pheddhteksibh; T8SHSR of bHBhYEIdhe Yretucslof TRIMBA whdSdekpression is

Jan 15;101(2):420-424.: Fang Getal ., (2000). Blood .
abegentlppusasersSup-regripied’ o gyer-expeesesd raeae) inpolonreslls fapression

oL R A B PO ACSSoioncue
inhii@i8€ By admilisteintO® the butjedt v nudleicactd that inhibdts, @rhtagonizes the

quality of life for _cancer patients, Jut a{so vaIidq{e .
eXPEREIOn G ERERVEB PXRFETSEE GPRf: IS 13 GbEe pUpRIBFlepHds gpyymall interfering

K r g e the efficacy
RN A s ol AR e B e et on i t
i t OFcansy, the hefdfi@2ycribeth embodiynentofupfiiodd pf #atb®nt or alleviation
apPin GRUT Gy Btang i e VinOGH COMBITRHERh drdtrases b aPipsSion of TOM34
(or RRAiNy O Al Mo ARD B UANIRU HAHDR: M freparation of a pharmaceutioal
compuaitantfor frettingr afleviating calen tancetivte mbjeghgSushearmesinound could be,
and jnvasiyveness. T %@ﬁb@?dU|9ton¥ nq%ﬁods can b
for sxmpls; Wb aSEOS: YR AHOOPE ARRRSrYOr HHOTER COMPPHEOR e

Anfe&hlte N dibic UbRIs2BERIAN LT, al ternatively, in vivo {e.g.,
by adm nistering the agent to a subject). The met hods

i nvAkweted@hdve, sntisensenueleie atids eprespensiing toothe suclegtide sequence of

feins or nycl ej c_aci d. nol 0 L ] f
TORGE B384 G ThE ALY 68 B oy oL ABHL R i
corf3ERERY toCRONBAShARrOlip-tdpalatd el R0 bicbseful €xpthe siegtthent of CRC.

genes or aberrant activity of their gene products,
Spilfseadly ctbe apidsensesricirae acidhak the peeseppyrtien maychhy binding to

lncreas i ' ' s
rod S8R 5 PO, S UL 8l i
trafiicApO61 Gatangkition bf thegenés, grmasingrite degradapion il diespRNAs, and/or

. respectively, may be treated w er.apeut ] .t ha .
inhiftegyisicxprepsionof proisiRfeacaed lmﬂtg}\gl deraby; knﬁlsbéfen& e function of
the}%?t%féﬁx RhE mdfaﬂﬁ%s@ﬁuﬁﬁg %(Zi s TRE[RP ﬁ&‘ghﬁélcbﬂﬁﬁsses both nucleoti.des

oni ze activity can mni stere

that hereatiely camaplemenarypodhdiargat seqehteyandAbaeseridivingl amismatch of one or

t her apeutics,t hat be utiljzed.in the con t . of,.
mofgyclyakides so #Mtﬁ%ﬂt}swedﬂlﬁi,ﬂ%@&% Caeisye%ﬁ??g\eyi}yéaﬁza do the target
seq@bndeQEFOY &raif?féz HESSREete MeckRlc AR FU pe&ht ¥dehi&include

ragnment sor honol ogs thereof; (ii) antibodies to the

over - expressed gene or gene products; (iii) nucleic

aci ds encodi ng the over-expressed gene; (iv) antisense

nucl eic acids or nucleic acids that are

"dysfunctional” (i.e., due to a heterologous insertion

o o o . s Y o o o
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1288- 1292 1989). Increased |levels can be readily

detected by quantifying peptide and/ or RNA, by
wo@biaiordsng a patient tissue sanple (e.g. , froPehirRRpeY314947

tissue) and assaying it in vitro for RNA or peptide

| evel s, structure and/or aCtI\ﬁlty of the expressed

pepti des (or rnRNAs of a geng whose expression is

altered). Methods that are well within the art o
polymeleeaées theithage a hagolagy pfeblyastd, Ovﬂ%ﬁ%%s%%ﬂ(lé abfeast 80% or
] I
hig AR PRED R B BRSO RS Bl Rl o866k ighe
ovefh efdnl ¢zl tvasisi ﬁontmmmmyhoﬁdlmmﬁdgmﬁhmﬂmo?vnam theoart can be used to

hybri di zat| on assays to detect expression of nmRNAs
detqrigng the bapelagsr n assays, dot blots, in situ

hy bfﬂeddrﬁﬁ‘éﬂse Bucl@fc%c)d ofi%ﬁ@ﬁféxérﬁ Qﬁxleﬁuaﬁl At '@)‘nﬁ:%ﬂ@biogﬂcmg the proteins

occurs prior he mani festation of overt clinical
encedapiyo oM bjfl bmheg to tha ANA lwamRN 4 eveeding the midtsiy, ddibiting their

revente or, altern ts
e A i PR O BT ik inbibiting the
expfééﬁ%ﬂfof% PY8Mid, BekdbyGeddlnSinaRe Rfhikiaoh atth ?rﬁot@mqﬁhétlon
an agent that modul ates one or nore of the

actAnanmmsmucldneacgé aéthsmsergat igverttionrran e maépérﬁpuaalemmal

e B e B PRSI R s i

whidH & BheivRGigamst thE bdeibScidnat ural | y-occurring cognate

i gands of such proteins, peptides, peptidomnetics,
andAbehesrmesded therpptisense auclvisaeids of thprassal wyentegasan by formulated

into %ﬁleps ?8’&@&5 _’gﬁ%ﬁig 5 ?%sglgg fﬁéd gﬁg?@g\ﬂﬁg %%A%Oé@mﬁt (‘ﬁ%snose -drops

andl ficce-deyn® !gdﬂb%}aiddﬁigaemrpldmgasr&mﬁc agdlti;au]mhﬂlzars, stabilizers,

popul ations, . Candi dates_of HLA; A24 Di ti.des
preliavatlyes: TP RITONE WG TRHCAR D6 FRIURLBWEE 5%m methods.
- inf ftfﬂv@hﬁér?c%ant& diléx 04te patient b

Af tgfrié%&is%ﬁ%\q}fl%{}gicgsﬁﬁu%a %% of T-cells by dendri ?a c
direve hﬂqﬂlc@mﬁs ontb mmmtlng\mtemnhyeagcpmpmtmje blog@lvessghso that it will reach

succ ull'y est .ablished .usin KL ROEVKONL -
the SHE0f RBnRRS: Py eningioe TOFELDE RSHLER POt HRE P g1 OrORE s durabiliy
mcﬁﬁ&ﬂnﬁfahﬁg@ﬁﬁéa!ﬁﬁityt Eﬁalﬁﬁlleﬁ’ [REIR! bekEhaMitddabl Bposomes, poly-L-
Furt her clones and |ines derived from t hese

lysime) ligids Icholesihrohdiboasting b1 derivptivesotiteesey agai nst

PRI R YT ——
adjagitd MiitabBSac@brd Iﬂ@&ﬁ@h dticat’ 9 b@Rlitdditadd wres indstred ainounts. For

shown agai nst the cell |ines Iackln ex reSS|on of
examnlh@rdqstmga 069 1401189 grevker mreferaplyc( 1 e @ pediesande administered.

2 F;t’q{ﬁl‘: %%t%n{l eynuicn %clgééf ﬂgé B ]{%Ee col 8{1{) ar get emﬁﬁ)égressmn of a protein

of the prdskst iffesBios bhd ke théraby {fﬁﬁéfor suppsasfing tlasbla'lb.gﬂ:abzflctlwty of the

and that. TOM34 is epitope peptides of
profein of thetiaengign Hinpedastion, %meewrwﬁwﬂgfﬁ, F@@Hﬂ$1§g antisense nucleic

t 5P RleHi Gl Rtivity of
oSSR el T B0 o gt v of
prowéiﬂdfﬂ@rprés&mméﬂmnapy agai nst CRC Accordingly, the

resent iny n further . rOV|d f.tre t|n
P Bl g SBREA [ aaEbh e aors B Qydsh b et resuts
in ?%'agéﬁoﬂ ﬁ&h@ 0?61111 pAgECtheeRl. $Re RhothesFihd a@gbnaeleyﬁde is at

m no aC| ten [ ess than about 20 am no acid
1eastsh0)aidc;eot1d%arﬁhmy babng &s theinatirally- @I@umrgjramm@ &h@ferably, the

ol leAfOR GJER T p Do Meedrm G MR Bt Tiipe

liSGRYRBEEe R19FQuciRobiges if 1biptihi ch 1, 2, 3, or several
01am no ac?ds are F(TEDdIfI ed, substitut ed or added. In

preferred enbodi nents, the I munogeni ¢ peptide is a
nonapepti de or a decapeptide. Al ternatively, the
present invention provides a method of inducing
antl-tunDr |nnun|ty for CRC sald nethod conprlses

. Y - . I Y "
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of SEQID NO 7 or a derivative thereof as described

above. In the present invention, the peptide or
waleqorwsdsiee t herof can be admi nistered to a SURGEIR2006/314947

in vivo or ex vivo. Furthernore, the present invention

al so provi des use of decapep;%Qe conprising the am no

aci d sequence of SEQ I D NO or a derivative thereof

for manufacturing an i mmunogeni c composjtion for

t r Sheiantjsanse preloisneids of orResul HpeBlieRinchiis e ifedpliganygleotides.
showed that the . QU f | it
roc EREAEE Bk 8 00 AL DL DR Ol an
olighhwdiéttide. This |owers the possibility of unknown or

ndesi rabl e i mmune response ith i not her apy.
agd R amHEN A FEBiTeL GONL qsée_ gvﬂa?cﬂ@' SRR P Rionggel of TOM34.
Hergiﬁete% "6TRAIA L Y Ecg?go 1€ stt"egxtggcll RN BIoBaROWRRR BEvEAR translation

apanese 1s favora or obtaining effective results,
of aaagiet BN eSahdad itchpemesioc ntasiugin2 40N Arintoghe celhmrg be used,

R AR B B R Rl T cont o

the gf&%&ﬁ%&ﬂﬁ&g thd siRAVR BEBpridh la GBnRNRBleRSaciP RiqBAde?nd an anti-sense
el ection of peptides having high I evels of bindin

nuckid a0id saquence dgamshant upreagulated markengeney sush s (TOMS3 ‘J:-e%he siRNA is

CT i nduci bi Li by ant,i gen esent at | .
conpgeba i tped oo ol BT SRS Bl nplamsy gpisense
seqidrdgd mh@tgr'gaigteﬁe,@?, {Hdirgimduci bility, substitution or

addition of "1,” 2, 3, 4 or_ several anm no acids nay be e
per f oAmsiRNAsefiT M3t hebridizasiodaieat B4\ e Arbthgreby lgereases or inhibits

natur al.l.y occur r.i i-al j: ' inole-
prof P BraRAT G ab S P BOMA SR lng K Bleonh Ay single
strah@EBEmRWA ﬁﬁﬁsﬁiﬁ?@ thdrébyeidebirferiag with tpeplatide and thas, expeession of the
natural |y _di splayed, since the reg

protsgt EmcHROYA S 6! HESBYGhen By Db PRI BeIPRALY to hybridize

' R i itiGHs: For the! FHBIEY of thi
spefB ARk R/t FOR AR P corfictls, Ko e RS of i
invédtich#Be 285 "HaRftizeKon toybridizeapecificallyhamaded to refer the ability of two

155:4307-12, 1995) . ..nodi-fi ¢at.i ons, based on such. "
nucleig agigd mqlgpuéegﬁo Z@?’%F‘F el gstgﬂgetqi gyﬁrﬁ(ﬁ,@ﬂ?a&gpgmons. The phrase

‘“sug‘lfig%v}l\} %gﬁh%aﬁ%ﬁ RohdNERE ir&Brs t5@bn@YERPRler RARNI 8% leic acid molecule

HLA-24 Dbinding affinity have their second
wilbinybidlizeob dts frarget sehyeenke ttepinalisuisn aseapaplex mixdremiicleic acids, but not

o T SR FERMGR Be ep OB B wi v
GiffHRS I dieRet WrddnhRey | BémRt SRuechdy Giybedizé SscHltlly 8t higher

tryptophan, or nethionine may also be used favorably.
teniforatwres., Anjostensivie gpidpta e hybrdisitan ofqucleigadidsis foundgn Tijssen,

Tl et Ao T AL BT RS S AR PP IR robes
«OedriRG 6F priveipl @Sofdyballimmitead thosteaesy einualdieadd assays™ (1993).

synpt ons agai nst specific substances nQ& be i nduced )
Gendrellp singentoatliond axg seleried de peaROYt 8- Uh dpwerfhan the thermal melting

-S c t S ] j fur
polpf e R Sl Oy B BL o PRl RE QSRR pBL TR tho tomperature
(undsi Adinedl ddiabkengty phlh asdsucléiv comentmatian) at vhich 3086 of thaprobes

fron1hono|§gy searchgi th§¥%not even pe tidqg)jn &%%ﬁh
complgmentaghiortBe tEgddy AHiZI[or e fARF! SERITES 2 qRlPriugn (g the target
se ﬁ@ﬂ%@ brd BlenfROLLEGALIBNS00] ofithe gﬁ‘)‘%@é’ %E'E%@ﬁoﬂiéﬁ‘&@qﬁmbﬁﬁm).

¢rd Sequence In order To increase the bin ing :

Striafebhtohlitioht malalodwetachiens] with tHecrdditivor afalsstabilieing Bgents such as

inducihility will cause,suc robl ens,. Al.thou .
forpapided L0TFEIFFIRY 9F SBFCBP h&‘?ﬁ%ﬁz TP APPSR I%EA_%S‘“ two times of
ba&%dx&ﬁf‘@te?e?akﬁ??@rtﬁx%@fﬁg&‘gﬁ‘o_ ﬁﬂ%ﬁrﬁﬁ@i‘%ﬁﬂi&ﬁ Itnifar}iseilgent

effective as tancer vaccines, the candi date pepti des,

whi ch are sel ected according to the presence of high

bi nding affinity as an indicator, nust be exam ned for

the actual presence of CTL inducibility. Confirmation

of CTL inducibility is acconplished by inducing

.
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with the peptides, mxing with CD8-positive cells, and
then neasuring the cytotoxic activity against the

W a00gei3seel | s. As the reaction system transgePCTJIP2006/314947
ani mal s that have been produced. to express a human HLA
antigen (for exanple, those_ spribed i n BenMohamed
L., et al., Hum Inmunol. 20 Aug.; 61(8):764-79 )

may be used. For example, .the_t rget cell s can be
hybridiratmpidkiipnsican bs s OLENARE 0% FRATGE- Y33 and 1% SDS,

o | I;
U e i L VS
0.1%&S$ aLesd°Qy nmeasuring |FN-T produced and rel eased by

CTL in the presence of.antige ntln hat
carlyhs sepiBRtIof HecPrpRet ingatiots, iy att’fsféﬁaﬁf Ii3s 1t 500, 200, 100,
50, b 55 Hﬁélé@cﬂieg ﬁﬂt%ftgﬂﬂ tl\@@re'fféféﬁbﬂfsdﬂ‘ﬁRNA is 19-25 nucleotides in length.

anti -l FN- Ynonocl onal ant'i bodi és. a result of
Exemqﬂmymunlgtq doid €fuencedociheiprodugtion ObEQM?dlestTs\ includes the sequences

of I]élﬁ cp:ﬁr_éebsgﬁtsﬁggﬁ? B{Cg.héﬁ ayi ne%tg?g!e? 56(*%8@0% ﬁ.ﬁ éﬁff A ioP idct:tlllva"ti%es thereof,
bast PEUBbRHE bE Yepldcell bhe '@riﬁthe‘iﬁtém@ﬁﬂé bédRefdBP [Ac@d)tﬂﬁlgl)h gor example,
amno acid sequences i ndi cat ed KL KQ\L (SEQ |

the INees)t isyentien Pmmdqsetdoableysm@qﬁl A mﬁl@qelp §Pmpriging Ascleotlde
seqﬁéﬁfg% aboélg%‘uél‘):(eﬂceu lrlCeC% (SEQ%P?:@?%& s%ﬁ%%b&%ﬁgm -3’ (SEQ

-ID Nhﬁ‘ 53y IAGraéite eﬁl%idé ﬂi‘eﬁnﬂt‘fbl‘tﬂﬁ@chﬁm thé siRN)M‘Inmﬂleohde 2y” can be

4 or several amino acids are substituted or a

addtfdaéo Hendof theiagtiseageiamad o dhiplerast rgusnes: he marRhes oge "§do be added
is a't ﬂegst%aégrgerél ZSE)Q(J r&Qabl& jbst . The éﬂ'led zu’gﬁegﬂ sftgle strand at the

are or a
3eﬂdefﬁieabhsen§bstfanﬂdfﬂimRNlAe am no acid sequence of

¢ L“&@%ﬁéﬁtﬂfqﬁsﬁw?ﬁ%b&%@fyﬁ@ﬂ?&%wﬁﬁhﬁssTﬁiﬁ Py s

cap‘éf)l\é R SRR t@gﬁ aﬁﬁfﬂg&d TR MO eABbEinidhRMHRERNA molecules fo
term nus, t nine (F), leucine (L),
the iisventoue ane&ymbz)lly moghm'ted phdescfiv$d almverfett antmmsn em(lmulm Other

C-t | d,
moilcgionsaym {0 BRI AP PRGN EB RRFHOLcSTiEuFe ERNA etk ghoven
imbfed Q&Jt@gt@atmﬂe%s (S68E 41 Obtlde MEA®: ARSEN{2003)) .

I nvention provides a decapeptide conprising the am no

thﬂvdﬁcgﬂéN@eemuﬁQEW&(\@EQaY be K@riedjn agecter-[ L, F,

Yoo Ve i b st bR SRR Rnlso

&V EURS hatifs oAl #linkéErepaiatdryl esqueades FRmRing plts @duence in a
eXI;srynt hetically, gby recoﬁnél nant @%II%IA tgéqhnol 0

g
maum;ﬁhat allowy farteaptessiopt transcraption f thaDd¥H: ilﬁcm;} ofyoth strands

esi L VI d I o] [
(Leg 0 ?fsal gﬁ)omgﬁ of en%?oeé%lelg{ gges N g@%éb%@p{*?“ggg arng&lécule that is
anti¥efde@d i’iﬁRN AlgalGnNied 1Shtrahscnlseidlﬂfyt afitst ptlolrr)btér(rj(e @.,afprombter sequence 3’
nat ur a occurri ost ce roteins an ment
of thaslasg M@Mﬁ Agnplggule gt ER ﬁtr%{%ﬁ% ORI of TOM34
I
BN bR D2 el o e o D, T

sertée aiid atistine shndsdgibeidizede vivoite geretate RBNDE pongiestsder silencing of
descri pbed herein. G her nodificati,ons inclu

TOM o r HEFEEHEH: d1e BOGANTEUCE PP 180 SR sepgand anti-sense

e cdnBtrbet HaP@E Becond
By et A oy

stnitatlmem &.ohaigsams, wdeprie paingtt transerigtdab bothtthosenseviic¢pmplementary
rlses 2 re of R tides of the invention, for
amt?% q%@ﬂ&ﬁ%ﬁ%mr{g%\%%% rt‘eﬁat may i nduce CTL in vivo.
The AneBRp b&ﬁx@n&%ng’i@hﬁ oParCabilas} hu&éotﬂ@%e@@n@@éﬂdmb@ﬂed
to each other using s andard t echni ques or exanpl e,
the peptides can be expressed as a single polypeptide
sequence. The peptides in the conbination nmay be the

same or different. By adm nistering the peptides of
this |nvent| on, the pept| des are present ed at a h| gh

I L - nmn A .

o s o - e
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that have i mobilized the peptides of this invention

on their cell surface are obtained by renoving
waletwdnizsie cells fromthe subjects, these are PCT/JP2006/314947

stinmul ated by the peptides of this invention, CIL is

i nduced in the subjects by r @dn1n|ster|ng these cells

to the subjects, and as a re aggr essi veness

towards the target cells can be incre

sed. Mre
betwgrache senae pyd antirenssrsegusee ithedat dRT™ ﬁﬁkaa@gl lepngaustyre. Thus,
e RS0 B R0 BESPONAOREL LEE R 5 (0 P13
whetihg AQfs PEBSriudRStiGE sdgnbscel coviesyidnding 16 hacqente tas spcifically

t hi nventi on can_be r.tre
hybpies it BRNPES PRD Gt BAMEn Ih B LSt [AT is 2
ribo hEl%S‘llﬁ(lle}/segﬁ%rﬁzeQBﬁE%ﬁt | o% &b laGR uéfl@gBP?OMﬂn that has been

or mu y conv ornul ati on fret hods. In
s uch[Rjds embonmladnﬂletse@mn‘c@ccmssupg pf B de23 vhcledtides, and

nventjon, carrie exci pi ents, uc ar e
or diLisApoRBa0tEds Seabeis CaTP e of A Gifdkleghan Sefuence of [A]
The?r@ oRPA By ridtkdshO YA PaRd th%ﬂ Ia%oﬂ dopstsBihg Qf‘r%gloﬂ[B% is formed The
nogeni ¢ composi tions of thi's invention may be used

‘10016 ssquene@anayhe prefadally Svie 28 |rmnle@ﬁdm¢engﬂheTh¢dﬂ9nég@w:née for

conposi fions. f treat nent. nd/ Ve f CRC,
exap pan b Seted o SR Tetbishy oD BORER A T
(httBAWR . abribidsrEElneRichlib/Esib 6 zemrmembmwm s‘é@udnbabonsisting of
cellular immunity will be est abl i shed effectlvely,

23 nyedsptiday alse pa@wdw astize SENG (Jecdten drMact pl2 Pﬂ?g)rl‘é%w@lﬂ@ 435-
43 uch as antitunor agents, and they may be admi ni stered
y formulation into granules. An adjuvant that nmay be
appCCGZQCUMI(DdﬁSCW@J@@Cd.qum BN, ervlt, (ZOO2) Natuae, W el. 418: 435-438.
(Johnson, din. Mcrohiol. Rev., 7. 277- é@Q %%28 )
Ex eHBiCAFy-eadN e a6, (AR Rigurepigtac ph%t-e05. Fruscoloni, P., et
r hgggvre |'i posone
al. ?ﬁéﬁéﬁ?’?{ﬁ g%g Rg%%%ﬁ Z{S[? % gﬁggns I'n which the drug
i s UUOyAGaGAevbykehdomnBt bf., dredd@002nNatfuor Reviaws drdedutar Cell
ich a_lj |d is bound to the peptide nmay be
B“@%W’ ﬁﬁ@ﬁﬁ 'y used. The nmethod of administration.may be

Or ah ¢cdrfinl B}dﬁfer[%p s HBIEIL AR B0 Yslectd oAV &BAY Sonsisting of, CCC,
[ nj ectl on, Or such and SySt em ¢ adm ni Stration or

UUIGSE AICAGER] BCACGAEComd GUCAAGAEIAi Ripfepible lwptsaqlga@sw

bl e,. fot
vuc RGN Eespetin 08T RpBrish Pl R slspleof yoo n he
conttegﬁ ogﬂﬁqﬁ&niﬁv&ﬁlcﬁlﬁﬁ@h@éj age of the patient, weight,
hod of admi nistration, and such, and is ordlnarlly

forchM34~n@tN@ -D) (90, foy targetepeyeant 9t SEQIDMO 48100 ny,

R L Lt

for FONBLGIRNA QiR fbr @kt Sdeag dfHE) YD N:&2) t he

suitabl e dose. Alternatively, theéfresent Lnvention
5'-geepggasaengergagae-EB - g ug@gIicsauceal (TR ERMNGmY,  whi ch

pr ei’ﬁ?ﬁuﬁ@%&%ﬁ@%ﬂfz@ {)Fﬁﬁltajgﬁts‘ﬂﬁg Egl?b@ 8%1%1}% ah RINA design

i nventron an antigens on their sur ace sones
cor%p\lteﬂﬁo@faﬁp@faﬁdblefﬂmm fheambien lwebsisé ﬁgtpt/hewwemﬂnoiscom/techlib/

cribed indetail in Published Japanes sl ation
misgfsIRNPe finder bl TBgisompater SrPaRyE Selpels nyqlea ot for SIRNA

Vﬁ&g RSt &ignably prepared using antigen
presenti ng ég ?% %%§Fned from subjects who are
SeleetiomadfSiRINAL Taegdt iditas: and/ or pr event ion. The exosones

of this inventi can b as cancer
L vBegrhEs the 110 580 o Op B PirEC uihoffy SR spameteam for AA

ub¥REdeeqlired mieb&ﬁrtﬁe Hé&@reﬁé@&f duBh A AdiBihe Bf adjiRnt 19

su | ect reqﬁlrlng treatment and/or prevention. For

exanpl e, for Japanese, H LA-A24, particularly HLA- A2402

is often appropriate. In sonme embodi ments the vaccine

conpositions of the invention conprise a conponent

mhlch prlnes CytOtOXIC T Iynphocytes Lipids_have been

o - oy o
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I mmunogeni ¢ peptide of the invention. The |ipidated

peptide can then be admnistered either directly in a
wor@eolads7eor particle, incorporated into a |i poBCOMER20@T7314947

emul sified in an adjuvant. As another exanple of lipid

primng of CTL responses, E. ﬁqji | i poproteins, such

as tripahnitoyl-S—glycerylcyé&einIyseryI- serine

(P3CSS) can be used to prinme CTL when coval ently .

atuckeotides aspotantiahyiRDYY tazged sifasp tliugehl{ efad dog't geconpendqigainst

ef ah e - i) ' iLC.-
enna NSy 28 niBled B (TR KGpions near the tart
niedbei (withil 75 beesaditige nks terrivhepipavdapeppiotds binding sites. UTR-
di scl osed here, See, e.g., WIff et. al. (1990) . _ . .
Jinding erofeins aukior apskioninitiaten mplRkss may iiseferngith binding of the

5, , . . 9,739, 118;- 5,736,524; 5,679, 647;
é%gﬁgfé®g?8§7%géoéggﬁbles of DNA- based delivery

2. t@ehpat dg maertiat taugke sitexato el Middn gdrmeiel databasdand eliminate from
(bupi vi cai ne, polyners, pepti.de-.nediate elivery,.
CSODPIGRTAEOR ARY Hrgss ﬁml@x%?Wlﬁhﬂgﬂ&mtaoalOﬁ@ﬁgPM (:Xsagg gequences.
IR HonRSlofY SSU GniTR ﬁbﬁﬁecﬁﬁéiﬁglﬁms{[? RBich%af be ﬁ’yl%nﬁi on the NCBI

Patent No.™ 5,922,687). The | munogeni C peptides o
i seveen baf: ovww anebialsonibgowBirARKed by viral or bacteri al

3. e R T g et S onn By R Rl freliiy ageral tareet
TRigSerRBPERASS el bl Al@f thd RengBfofthe ¥arbRivaludtel US, €. g.
, as a vector to express nucl eoti de sequences that

encblrereghlatqre pequgaces fisoking QM t eenraiearences sarmssidentiqabor
_ i cant o . .
S5 10 Rl Be BRI 0A ora o

spa(Rl fiaRher. CEOUAE Sreaftthscried oatsaceHelhtly blytlonig MOXER4i templates,
prot ocol s are described in, No

t | e.qg. , U S Patent. No, .
respectpvelyg 0 aA9eiOR EONIHEEReE. i @%tspeb@&rﬁqeéﬂéanﬁ%rmt@n unit from the

5l 5857 5 SO RO by
veMBEInGS theusHf tthnsfeatioh-balizmotgt dgentadini bei ustd. aF GENEr (Rochediagnostices),
Lingdeeigriie 2000 (Boiioechl UEs S Tanar AGHATOES h FibNublgeegios (Wako pure
CHARHORN) dib GUGN AV B rhVM N RER Mg ARGl L Ne | ke, wi 1 be

&
apparent. See, e.g., Shata, et a 2000) Mol . Med.
Todake fntbéaselgligbhedtamide or eiRNA of fiGfesenlinventamkiokibits the

Biol . 68:793-806; and Hipp,. et al (200 n Viva. 14: —
exeseppions] SRQL 5Pede ot BF ASH B e 8V FOUTgRE usret gt inpressing the
bioldf@%@ LAR R GRIyRPEEEH thS thvehtids NfkbN&kpkdiSioRSARIbHSS, comprising

of” this invention. The antigen-presenting cells can be
theiantiseneciobgonunkatidaer iRNdv ofithe inyentien, fregsefufhén the point that they can

. .peripheral. bl opd, nmonocytes en._cont actd, n s

i B SRS HO TR st B bR syt sogppositon

corh%kiéiﬁé £ antR¥ndél oligoRiiclédlidéioy SiRNK @ tHel iR Pink e@ondk useful for
this invention are adm ni stered to the subjects,

treaiimgiafeRCpr esenting cel I's that have the peptides of
Jiis invention inmmobilized to themare induced in the
Aﬁ%%%gﬂ%f the subject. Alternatively, after inmobilizing
t he ApeRiatitely, Mihctidt 6f defy producioftTOMBE which is over-expressed in CRC
antigen-presenting . cells, the cells can b e .
canpiEE® PE AImENiFRE S pprapeungdhaf hindsdp 98 othepyise inhihifsdhe function
Qs AP0 &) ' & I 4t hQfindso th
of 3PS rbcls R BRI AP NI 4ol Sind A0 tho gone
productadMCGB4Ng Wi th the antigen presenting cells of
step.a, with the peptide,. The antigen presentin ell]s .
obt APRBEFSEY TRXGBHOB A e PP R REUTHULOHB{PGHEe egainst a
profsin @ndReq b9 EFONBY Sorla Y Mn® B & AnRLANAHEE A PuRB hBREh, the term
or 1 nduci hg antigen-presenting cells having a high
| evel of cytotoxic T cell inducibility, in which the
nmet hod conprises the step of transferring genes
conpri sing pol ynucl eoti des that encode the peptides of
this invention to antigen-presenting cells in vitro.

— - o o Y o R I A o
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For the method of introduction, wthout particular
l[imtations, various nethods conventionally perforned
w0 poovii13s74 i el d, such as |ipofection, electropoPEl/iRm06/314947
and cal ci um phosphate nmethod nay be used. More
specifically, it may be perf %%ed as described in
Reeves, et al., Cancer Res. 5672, 1996;
Butterfleld etal, J. | mmunol 161 5607, 1998
“aan@Cbﬁ’dﬁgkﬂ to aetﬂnmunoglobEk@ mq]&‘&le g 948501 IPS?@GCUHG that interacts

P ERY Sl RAE BT 3RO S LTy (i, o sen
prodﬁﬁt of anip genuddred sanitdrer with his anﬁg% chenly relattel hae. Furthermore
transcription, translatiop, .and such.in tge cell, and

an bRy may s edrasseen phEaritiody GF p Eoddlicg #ibRal: Seylongeas)it binds to

the%fot %ﬁé?deh ﬁot%?ﬂ% ahfL, M&tﬁo% gﬁi EAth&Nbe Fab, F(ab’)z, Fv,
way esent parti a pépti des her nore,

or gighs elntin Fh‘(mﬁ«‘tvb an whichvidfsgmetthtds Hand Lndbaoisrage h?ga;d by an

B RREI5 O f . ABHREAP S P, W08 s aomey

Mo?éJ leBHcall - bh ahﬁbbd&fiﬂ&%ﬂeﬂt MdyhR fRasmtaalbytthatiag Bh %ﬁﬁbody with an

t he strength of the inmmine system targeting t
enz@R@, gehlas papain hepeepsm; rAli¢raatinely, agenn praeding, the antlbody fragment may

be oGP AR B SRS Ut El o e ipgpyoppigpriae host el

(sed b} SQRmN, TENt BNgY £9). [muasld 181896823916 (19948 Beier M and Horwitz
eri pheral bl ood nononucl ear | eukocytes are contacted

A. BsMethads Eaaymel. 1 A8 ¥he-496 6 989aPlaekthin 4. andierraghy Mpthods Enzymol.
178457815 @%g?)gg{aﬁ{o'g% rﬁdlgl%a FEIL;{IH&h P14 86?(1@862_5@5%%}( T.etdl.
MoHioR Endsriok2 125663 669 (I936§trBlrchnE,EmﬂSWalkleﬂB W& MMrendsRimechnol.

su J|3€Ct b: contacting with the antigen presenting
9:18241B¢ (K91 ep a, with the peptide:, c: mxing the

ant |
20 MSRIRLREAL bOREAL Aln P R o sch s
polgiethszlehd: glybb]r@'Fj})S The peeskhisinfantion phevides-soch mwdﬁﬁendfansbecpes. The

The + T cells Vi t ox act|V|t ai.ned
ol et L S B SR 55 s By SR b aircasion
me@gghﬁem LR inghyfielihe present invention relates to

s whi ch are capabl e of recogni zi ng the
pe pt%ihﬂnmumds,can dngidbofie may womiprisha almmeptpesem@dlayylg\n—mnable region
urt h r m)r e

defﬂ‘f?\‘?grcﬁjm 8 H"%‘F‘g’gm’r ae‘th’a’PPé% a’i‘% a S%IPSI reegl%“ er}&ﬁ fi e%ﬁ“&? Agfibody, ora
huRBniMdaftine s, cbrﬂptﬁﬁlglie‘bxﬁlﬂexﬁehﬁ@ | RtepdiiGhy RIpRSATUIR } digived from

pepti de descCri bed herei n. Furthernnre t he present
a npniumn ambpdso\a: fennse otk reeion (Em @mb& p@nsllané eggien desived Ao a human

th tid h
e 01 SR bS5l bl BHSRUHR t Brumanizaion co
be ?&ﬂf@ﬁﬂeﬂ%y@&bﬁﬁ@ﬂﬂ%ﬁﬁbﬂmm es€EDR mu@ebt ﬁ)rttlhtattorﬁhfsp@ﬁﬁﬁg
he peptides of this inventiagn, are preferabl

sequenies ofi b jiaees amb.pdézr q@agggﬁﬁloéient‘tfé’ét PEgceR ilé.?’4 456 (1988)).
i
Ry B B3 e R Sy iy e
thaﬁfantﬂiﬂaét Huméaaniariable donekokarbesn fubstitubel l@uﬁxpaxsnes;fondmg sequence
antlturmr effects. The obtained cytotoxic T cells act
frogpeBeF-NwEAR §PC5I8i nst target cells presenting the
pep fho HaR~aTiS518 M dlords 1R 28&#8n to h
pep?hgggu%é%g@orcﬁ#ng%h The talr get 9&‘% SI samay ne0 oA
frageiosk aﬂtbdonemmmgmn?%dlsebﬂo@dn Gush ymtlbmdlaselah be pimiuced using

t f d d
Ve BLRHEITRE CHOTR FHES a0 LR PTG v g ho TV g pse of
rec%tt{bﬁr?aﬁ?hﬁ%ﬁeé &&mmrﬁiﬁob@ﬁﬁegm&heae ROBY bl BEEHPIALSQ. 2.,

beconme targets of attack.” The present i nvention al so
provi des antigen-presenting cells that conprise
presentation of conpl exes forned between HLA anti gens
and the peptides of this invention. The

anti gen- presentl ng ceI l's that are obt a| ned by

e . o Y "
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who are the targets of treatnent and/or prevention,
and can be adm ni stered as vacci nes by thensel ves or

w0 poocomdsieat i on wi th ot her drugs includi ng theP@EpRA0GHES4947
of this invention, exosones, or cytotoxic T cells. In
the present invention, the phjase "vaccine" (also
referred to as an i nmunogeni gonposition) refers to a
substance that has the function to induce anti-tunor

Hoogenbenm & BfinterruiiolyBiob 22438 Ssd 92Rc Simdatly.fweananfibpdies can be
p.nt 0. ani di ng . ' - o

mads 0 A IRLof R Sl 10613 Han JUETU A, . pyico in

whicRtINQnddgamas itaaasilebulirogdnes hvd-th24 pariatly o t@tpletely inactivated.

epi tope peptides that nmay induce potent an ecific
This ApRIAEI B GSHEE et A0 SRR Es bS5 AGBi45.506;
Ssgﬂgﬁgsqﬁ%]Q%e§g§§4b§y§ggﬂ@ﬂialso'enconpasses met hod of
> I u H 2 2 2.~ 2

i"hganti -t unmor JidmuAity using pol ypepti des
conPancet thgrdphes damtted atsiedifeanclecuar dfersbiogs tHat di@ur i cdnger cells

neral,. antj-r L nity includes.imune re nses
havg Ben 5lidelhipbeh Slinife ov ORGP AR TERUSPLY SRPRBYRL By pacancer
druggﬂicﬁsa_ts tra IR ESatr @IREdpPind SoraRd HrSat@XRl b Atted BNB4: cancer, imatinib
nduct1on of antibodies” that recogni ze tunors

mesytatp(Glsevey) 6l dhsondxmyelosd leykaiaiBgotitimibl (ressa)dor noropmai cell lung

ant i - r cytokin r [ O het ef or e, ,when
cond ST, R BT S BRSS RO il mantc ctl
lyn{fASRAMTERSdIHROR. RS Uliald00er RésO2601 @8t TT80): 2958700 SBineddDJ. ef al.,
I's decided to have anti-tunor inmunity inducin

N Eted Edcd. TH Mer L6448 L5783-Ro: BAnwald ol ikond. 290 Jae
T N AT N
eff@giat BAd béthe tqlératedithan tratitieneh api-eancer agnkwistchase they target only

detecting the induction of cytotoxic T.ynphocytes ..

trangiarmegd g6k . Homeeovueh grnasaios PRy depravasusaYa pad aAnaity of il??gfor cancer
Y1 r tyt

po Ry SRR B, TSP S Pl ermor,

tardetsindrogs ¢ad enhancenhé gfficaqyr efSeatdad] dhemaiErapy windn wped in combination

oS CEUE, SR A LSS S EHLE el e, omonee
21,:33368-*3%7@. 't TRGBford Btutd G B tilabh &t bl bEdBhBlylisvd1es S8hSitling

0 as activation'of T cells). Therefore, L i nduction
corygnigombdtugs witheaigedspeciiv dgents nathedbateliftrgntnbemsteristigs of tumor cells
%he eptide to,a T cell by APC, and detecting the '
such 3§ AREIPETRCHS 2B UVaEYPR9iEr nore, APCs have the effect of

act ity i @ubddry nleth6dd cn belRHotnEEsd Hvo BBGNIPH 8L Shy culturing the
eosi nophils andNK cells. Since CD4+ T cells are al so

cell with thesagent) or,atteinativetpr inivine(gig \by adménigisripg thesgent to a subject).

. e o tth g o
ot Rtk ol A RaBbE APt oRPRCE o BRuds o pupte i
mofRulelicemibRiation Of ARd1410deiianolestabsttheigpy tvecountbuit Bigerrant

action of CTL using dendritic cells (DCs) as APCis
expressionif dhendifferentiallpexpressed penes of abgreang psthity\ef thetrgene products.

haviy e ' j- . . AP .
"2 A5 R T HARIEAN AL ORATRA AR R bt ot
suf€ilgadng thendiddasd 6E diswddér expretsicn IXkls or bioligiaal ectivifidsrof enes and
cells. Detectjon of T cells hﬁging cyt ot oxi c effeczs
gengqupdits, eraediBielys e beriteatedsvithiheripetitns thad aptagenigp ¢iif reduce or
- - € e . . .
Y SERME DB oL RS RBLe by P e AR oo sy
carplgseadusihistenerbthsrapewtidaBy depmpheldctidally. exanpl.e, using the
lysis of .5 1Cr-1abeled tunor cel.ls .as the indjcator. . .
]t ARG PR PG Pe oAU T HRat b egesget invention
i gC HRDowirt i AR HPhRKGs A vatiles, fr
HK%$EE%§Kpg%FgS dgﬁﬁgrog%nasg ¥$%I§%s% as ?ﬁg iﬁdiéatoragments
is also well known. Apart from DC, peripheral bl ood
nononucl ear cells (PBMCs) nmay al so be used as the APC.

The induction of CTL is reported to be enhanced by
culturing PBMC in the presence of GWCSF and IL-4.
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are pol ypeptides having DC activation effect and
subsequent CTL inducing activity. Therefore,

w@oiogpesré des t hat i nduce CTL agai nst tunor cePCHIR066/314947
useful as vaccines agai nst CRC. Furthernore, APC that
acquired the ability to inducg CTL agai nst CRC by

contacting with the pol ypeptides are useful as

vacci nes agai nst CRC. Furthernore, CIL that acquired

or hoyrobegsxhereel; (i antibadiss tosiha LN Swressed &Rae 95 2ypreprofnes; (iiD) nucleic

o R g P D 1518 PR ARIES A e
“dybfilttionay” @ee due toPhetarotb gotik irsertionefitin €e tuoleksacids of over-
cel | ul ar i mmunaqt her apy. er. , nusing a. . ...
expEopshEsmel de) mﬁ @éﬁrfeamgﬁz&ﬁﬂﬁﬁ%% Pmg ‘flf‘tx%FS_e(ﬁ_Ey ingbitors,
. - I - r ol - -
T O A KOO GO9S0 1 8 i
partmar). dhetdysfuboigpriahartisensehm@Suldtwe efibres] toWkeerkout" endogenous

B B BB b BAER B Gy e 2

lzgfgtmgq@§§% Al ternatively, the induction of anti-tunor :
immunity by a pol ypeptide can be confirmed b% :
obslacxdaseg ehds cardorcrendily detecter by awintifving peptidsrandgaiRibA, by
obt e B E P 5 PR P RS SRl e R i n viro for RNA or
peptidBWveKesridnird ahd/er faivith P thetkprasiell ppeteio@ YMRINAS of a gene whose
proliferation or nmetastasis_of tunmor cells js L
expiespiondssalistedy Metbeds thafare welldaownthin tharepinchde ci agranot limited
o, (GRS (8, B s ip Btk dmd\GipRgPblioh #TRfved by sodium
dodrelyli snlfate€SDSY polyacryRadiagel @lecttbpBoresiy dmimumocytaciebniiktey, erc.) and/or
i nduction of anti-tunor imunjity enables treat menéq %nd L.
hybgidisagian peayHio dstest expressignotagaNAste&n BIASSH> gat blots, in situ
])g.f()ﬁz e f CRC includes any of the steps, such as
hyl n |agplt§1%%5)'of the growmh of CRC cells, involution of
CRCmephylactinatinsinfspates oanrofriarde thermadesatioCRCovet ¢lmical

symims AL dispie (eh it R s RO Sbarev e p s gThiysty: delayed in
its ﬁlﬁ,%feggiggl e synptons acconpanyi ng CRC and such are al so

ded in the therapy or prevention of CRC Such )
t heThereprutic netbodsrof Viespriesent afvenidersmay écudsfthe stop 9f contacting a cell

.statisticall i.gni ficant, rexaml e; in
with 58 ap s g mocfarS e i et ah s SELBES OF (s s Produgts of the
diffR@IHEI ek Bssed SERRE WixhMpRE of e Malt ¥R dafated Girotein a@tivity include, but
vacci ne agai nst CRC is conpared to a control wthout .
are\ngt Ginted 4ei muplein acids, proteims nakxalppesur e aognate digandsefisuch proteins,
the Mann: Wi t ney U-tes y be used for
pepgl?ig?,ipg{)ﬁl%oglmgaﬁlg ,ag%gﬁqe%ﬁ%ﬁfg ové:é-u%nti oned protein
Vabivdting dgdsPoRogi cal activity, or a polynucleotide or
vect or encoding the protein pay be conbined with an

adj (Mdhe presgntamyeglampepidedasived fipny SRpbithwat thepvn to be TAA
epi\%&ggﬁgﬁfctédggr %Igguég%é ; cﬂxqga%OMn%ﬂ.ﬁ;a?@ﬁﬂ% E&}tﬁaﬁgse%ﬁrbaucasian

m nister Oor successi ve
porilgtonisn Caadidatgs bNMTLACA R4 bindingawiptidés derivEs fiopl EOMBH was identified

usic; AP BTG OR GE CAn GREIGRD B e ofter the i Viteo stimulation of
T-c’éﬁg,]ja{) QAR celll @&é}qlsél&%_ With thBiSpdpRUEE T Bvaglggccegéfully established

co ned appropriately with a pharnmaceutica
using TOMIbLL9 GELR QEVK @XARBEQIDaNo e i€l Le slsoveadepotent cytotoxic

sterilijze t er, .physi ol ogi.c al i ne, osphat e, .. .
actfif grS e PapEelal BRdmad S n! uRGTPRG fgR el R gnd lines derived
froMABENR1 TR0 RO $HediFicRGRESSAEY agablsBPILIA-AH $ositive colorectal

suspensi ons, preservatives, surfactants and Such. The

vaccine is adm ni stered systemcally or locally.

Vacci ne adm ni stration nmay be performed by single

adm ni stration or boosted by nmultiple adm nistrations.
When using APC or CTL as the vaccine of this

A~~~ " e T
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vivo, and follow ng the induction of APC or CTL, the

cells may be adm nistered to the subject. APC can be
W@bk®ae/nidsduced by i ntroduci ng a vector encodi ngPCTi#P2006/314947

pol ypeptide into PBMCs ex vivo. APC or CTL induced in

vitro can be cloned prior to m ni stration. By

cloning and growi ng cells havi’ng high activity of

damagi ng target cells, cellular inmnotherapy can be
carcg@@m@ pﬁghnwéogerm@évwwwrﬁamgﬁé?%ﬂe Thppyfotaxde hivities of these

Crl SRR 55y BER JB 5e EOB 0l Ltk g e

A24 bea eegdt T 20K eSpeifiv eftotoRittactivities afiensCThichineatnd Jifx8sSwere
of diseases in other_ individuals. Pharnmaceutica

signi B eassiyitehibried by theiaqll Brget-nfhesraesults demanstety brt T@M3g useful as

TARSSEERE, WGBS ARSI Sy 0. S
TONBdantigtoisiovat-eXprassed i mgsthlf(ﬂi%ﬂl aahid assdeidtecdgithltymor cell :
or par nuscul ar,

vagl nal ent er al intr
Progf%a@at%kﬁ@atrsg%ﬁ&aﬁgﬁisr S beinictor Sameno COFRY PERDSt GRG of
Pr efAH’r at Gﬂé’ls’g‘gn,?y‘?s{?ﬂw@ltﬂbﬁ Purfler :pﬁﬁ)'f(ﬁffslrﬁ'éth@c[b of treating or preventing

nistration i s intravenous
CRE€osawi hretlicds sompasogepsaiadinynigtadag g gdmunogﬁmccp@:tlde of less than about

1 SR S A0Y 38 B AP B i
contRiRY the aﬁﬁﬁha&@ BqubRded & SEQIB 4RY:€7. ARG a8 Ahe Mimunogenic

active ingredient. Suitable formul ations al so i ncl ude
pepHidoutay Sompriana dexvatiyslofis¢anence of I HRiNfAs7 tnwhich 1, 2, 3, or several
enul |ons ac |ve|
aming ﬁ,lc s gre i %&"gd st ’beg%g 8&1 dﬁ g% yresfel%)c{ érgg&i]#%%iis tthe immunogenic

peplitlé iscafsrabesider aQIeadlpe@ddé NARérhativedy) theres@i irdleAtion provides a
conventional excipients, such_as bjnding

me%?gé of indoping epl- mmebm%for GRS, ri‘»@léigm%ifh?d gorgpases steps of

08 950y P T B TRAS BEROBBcH scoc

of SEHQIBMNE@II 61 a Eﬁmtles setedfabledcsibedigbdve. i ﬁmq:’re{d:nbmventlon the
conp sing i.n a suitahle i ne the active
pentidg Pég‘?ré‘f?flé’e theref gapds 2 Bﬁ“é%stﬁﬁ 10 A FbIgct iR Zovivp PoRdyo-
.
fiepBBADHE Thesclblon it dled B Fled bicbrAchigRfied comprising the amino
acidsahfuencecifsYi) D ND:dberd deriviativetheteal Fartrsamfiactivingvadignrhynogenic _

nmol ding. ip a. suitable.ma e a mxture of the

co E’P&B d’r%PE’i‘%ﬁgﬁpw th an inert liquid
dl | Lﬁ&holog ﬁmi@éak 6f ?oma PO we Mo thedFoX A hAk dighificant homology
nmet hods we khown in the art. Oal "fluid preparations

withlye peptides ddme'efl drom. asfy, kIfOCWII lgmnﬂe@e paaflvetsu sThis lowietsythe possibility

of 1%#(%%3 L9 n%f,sgg@lﬁ#%llggug% ’re(;ise gﬁsl)?‘g’ Bﬁ@xdmﬁ*o esr’%pg{]ﬁeaﬁsﬁﬁg%e molecules.
Wi t R&EERg PIL AOkliRiens Whd @flof ALehiyileahfiebOnighlspredtidiumong the

i qui pre arations may_contain conventiona

Japaugse 14 famerablefenobiginingsgitastivatpsulire and theaisn & pybfyneg such as A-2402
are eggr{] %n%re aé]]rgfergoqg ©9 1cé’1§’tj ;ll’\?/{élg %h_(r.h%ﬂjt% q%q;@(?/f Illﬂfilaﬂﬁgene&% e ﬁatlent

req@idinig@itatrhant bsé‘mfvéé’tiguiedtne ddw@ce svHich @iablds dt@pﬁ)lpﬁme@electmn of peptides
controlled release of the active ingredient therein.

avp%g;mag devsts afdimding atimjty do HinaHiesheoaBINg cYEgoe Ti %ﬂééﬁTL)
1nd98bﬁ ¥ 9{1’[1%%3?9&@ afon. F?&%rﬁ{o&é) 05 ol foax;ﬂtﬁn%%tldes showing hlgh

paren era ni stration include agueous an

bindmg-aﬁﬁ{me)oaml GTE nmdumbﬂmyembsmtlem bradditien ofoht2i, 8yvabt geveral amino
buf.fers, bacteripstats

ontajn a nd .
aciday B PR dﬁ@ﬁ?ﬁﬁ o o @i il 9906RCS b ARl ageERE TOM34
pargli g&%tl@é HBRiud, MeRAR dsév%ﬁl’phl%éﬁs 5 &Slede H pﬁferé’tﬂ&' 8 Fess.

on-aqueous sterile suspensions i ncluding
suspendlng agents and/ or thickening agents. The
formul ati ons may be presented in unit dose or
mul ti-dose containers, for exanple as seal ed anpoul es
and vials, and may be stored in a freeze-dried

" 4.
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Fornul ati ons suitable for rectal adm nistration

i ncl ude suppositories with standard carriers such as
weowoaldsad t er or pol yet hyl ene gl ycol . Forrmul at POFIEP2006/314947

suitable for topical administration in the nouth, for

exanpl e, buccally or subling%%IIy, i ncl ude | ozenges,

contai ning the active ingredi in a fIavored base

such as sucrose and acacia or tragacanth

Fur?bagmi)ﬂel ingdditiomie peptides thes asaiatwrally digpleysds stnc Hleareglalgety of the

o5 AL ) B A LRI BB o, v 1.

Imxhﬁnb@ N5 390RY1 994; Ra@thedseeger dl.qUinthumpgenetica 4dt 5186228, BP2S5; Kondo,
er, or in the formof

et of of warieeh 150 ¢RO L2 alDSoweo bR NS HeFaohS U ERv g can be
perfolilP ({i bt 'tl{égirgl?tﬁls gs . gﬁ dﬁtu@s P ReShikh1iREE RbSexadP1E! tﬂeb’uéés%omng

agents and ng agents.For adm nistration
high Rila-24 bindirtgheffinyrhaverttisir senont) emgmmnacad fremt thy I\H‘ernnmls edbstltuted

froman i.nsuffl.ator,_ nebulizer ressu i Z ks or.
with PG PLHD TR b TR BT e ot i PBrsUBic e siligo acid at the
C té?fr&@ﬁ% EARHRRCK AL PRYnyEAARAE, I8uchhes ;sbte@bﬁle By OBt methionine

such as di chl or odi f1 uor onet hane
nmyamctwcmmﬁﬂnmmddwethane dlchlorotetrafluoroethane
n di oxi.de er suitabl A In the
pr e W?Vf%dﬂﬁ&lﬁ%gefph FeI%8s% égﬂ% %to 3y OO ﬁﬁgm neda cid :
seqﬁéhc@ lo@¥th gﬁd?%eﬁodéﬁir‘éﬁ éﬁod@bﬂo‘ffﬁﬁ havifg b diffde@fabidtion, side effects such
Al ternativel for adm nistration by inhalation or

as aufrdmnfung disorders prealleserp @ma@m@;amaweeﬁé splitaRces may e ynduced,
SRR S 1 P R ARNRE LIl dcqunceo

ano@fer @Ir(ﬂélﬁhs aﬂ&dﬁ@lﬁ&for@]@fgwmmolegy ﬁ%myclbl&uﬁg aadiablediatabases.
unit dosage form for exanp as capsul es,

Furkgrmprectjdsis clgar omhasolagy gqa&heﬁav@kgot VPR RFRIifleE i phish 1 or 2
amﬁ’lgvﬁg%rs af@&‘lfi@%n@&l}tnfh%%egirﬁ glg d%%é? tltdr? %ﬂli?caﬁ()n@@f the above-mentioned

iNRal ator or 1 ng ormul ati ons 1 ncl ude
mninﬂmbﬁlrﬁeqﬁﬂrﬁe devideet® mmdaﬁcthebmdmgwﬁnitbewiﬂm{h‘h anigemasand/or
. a t euti.c n When s d, the above descri bed
HmF%? |§ﬂ%¥wéﬁ#%Y@H“Fﬁe§? ‘g ¥5i ned rel ease of the
act 'Kﬁldu%ﬂ :ﬁ)@ cﬁ:@%avﬂ@h@?bﬁ@iﬁk%ﬁﬁﬁ 1o e HDA! IGERE dsCRscribed
conposi tirons may al so contain other active
abovagreoskipecitd to saitighlysfiotivedscranbiralaceigemthe, candidate peptides, which

are TEIPQ BADRIOR I e S, F1OE BN ATGIE B ool it be
exapfthid fodl Y dovual Brké R o8 CatIOnBucibiligy. f Obmfithaltivn 08 CIIL tbudbility is

i nvention may 1nclude other agents conventional in the
accamiplishedtbyriadrning mlgeh@msypengﬁelks srmyinghpon MHC antigens (for

S Far, exa for S
x-SRy Ry sete nalsETetd,anRb wPLAliR, dpndrite
celldletivelPEamiehunRhPetiphéralslo6dHoabiuckar Hufkec;ttes; andl afer, stisulation
recited below, or _an appropriate fractlon t hereof, of
withiiee peptidess mingeadieGDS-mosiive selis, ard thes meesaEihe cBiokgic activity
condi t.i on h
PR b RaOT RIS 9. Selheen SRR AR R produca
exprélsls%!ﬂdnﬁm I@E,A&nﬁgéiﬁ(fﬁmgmpgs fthasaﬂaémbbd fh RertMoldyned L et al., Hum.

250 ny/ kg per The dos e for adult hunans
Trgenely J0ARE oF 36475 315 A0, ForExaBplgs e ket Cels tan be

radPJl?%e‘fé'aa\g{tP{ > ‘%’gg}d{l ‘%&g&l% 9yt§1k39 ac'glg gﬁégﬁ% ca@&ﬂa’[n@%m radioactivity

to a g/ day. Tabl ets or
relé'ﬂs&iifromrthé te@igs agits. f Altermatifely nﬁ&aﬂia&kammedl’og\mmmngﬂFN—Y
di screte units Q%iconvenlently contai n an ano

profi¢eshandgeleased by &t@ﬁéﬁem&@ﬁ%‘?n'ﬁ@seémﬁ‘ﬁlcf’ lf%)‘iﬁ]et Sy

t he.sa for in is ormR
T L o e R

ng. The dose enpl oyed W II depend upon a nunber of

factors, including the age and sex of the subject, the

preci se disorder being treated, and its severity. Al so
the route ofadn1n|strat|on may vary dependi ng upon the

a S oy
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appropriate and opti mum dosages may be routinely
cal cul ated by those skilled in the art, taking into
w@ongitsrat i on t he above-nentioned factors. ASPEDIR0GH314947
the present invention are described in the foll ow ng
exanpl es, which are not inte ged tolimt the scope of
the invention described in t clains. The follow ng
exanples illustrate the identification and
mongeiorat erttiodiEsi on of genes differentially expressed in

8 g R 6 ) BRI Gl g v,

havitpita mﬁﬂldfﬂgfaﬁhﬂﬂﬁto%i‘ﬁHLAmt@Mp&ld@idt hedessatidy heethigiinducibility.
Rockvi | | e, Al these cells were culfured as
F H@W&y@?@wml spRppsing the amp acidieapgpsesindicated by KLRQEVKQNL
r ) 6 and RPM 1640
(SEE‘Q ! 7i\l%grl ?‘g%?%%nﬁﬁf Pﬁ%{ndﬁgg i , MD) for RKO
sup p Lésrfmnstchdbom [tthe pi23erft édvantibo pravides pepiides Gaving rcgtotoxic T cell

I On Canada
im0 £ PR 1y e e Pl FORISTSS WA RIPHJO: T Which 1, 2,3, 4 or
se%%ﬁ %ﬁk afedsuagmﬁt%@dr BdQ, AHEOIRRE Eﬁd% quenBd Qarﬁpﬁsqng 9 or 10

Cancerous tissues and correspon I hg
anrion ecids ﬂrdmaﬁedrmmﬂ) W& lawdusleil 3,B3p#ot Semel japmacids are
rin consent..had bee
sufiiinief R s e eBphEdq ht SR e AR g R R A seshey proteins. In
Bninb hiangs, VeY1® ,QhShid
P from Takar a@{gﬁﬁlg%%cgbﬁﬁﬁehﬂé su, (ga anfﬁgﬂ TI S nirfe M), or
trypeopihen (B et theesdcdndrangiap ai:ldefmm gheaf éfmmlwmmiiomheyylalamne ¥,

10356 st S D R TSR P Gy Yoo

andWhihasead aﬁdhﬁﬁh A Cto 2/anﬁ1|itr ahdscatiNeNagenausad e Brinus are
cell line K62 was purchased from ATCC.

fawuablgeammpleat Specifivpllpdihe peasant iRrentiga Previdespedesappiiggcomprising

th;één!gﬁ ﬁeb;%ﬂz?%g %egaélﬁ Eacc r {Sr%f’ ?’25‘%@?) Eﬁac”t uP(é%\'/l SOI‘W]
RQEVK@[L, E)dlrIaW edM}[\IA was treated with DNasel (Roche
Di agnost.i cs,. Mannhej m Ggrmany) and re

{1 andepligscpLihs BV FIoBLeR ﬁ@éfwa{@w&mlﬁgnm tr6tRjqyes. For

o 0B SRR LSS 0 D€ iy o
cheaddal symibyésts. sftapadd efithe DivAnfion mew he egutbadizddGRdividually or as longer .

lification. monitorin PDH. gene a
p Rt PGT SBF PROISe JHE REBL BB T aply iolated e,

su%staxﬁgﬁ%m :F%@ur?mé e‘ll rDinsdhd fﬁt@ﬁlen‘cs thereof.
GGT CCACTGACACGITG & EQID 42) for
5 T%E@Epﬁd&s@rﬂmmmdﬁi@m(@wx IaEgh@sm onaside cham oxidation,

RO o (g FoRSCr i o e ém&gé%aé agtity ofthe

ﬁdésndstde%n%ﬁ']ﬁféﬁ[ apiRPnRdifR4tiénd BElude McBrportdnPIdlakiino acids or
8 (for GAPDH) or 29 cycles (for TOW) of

othwmmmo ecitlinaimegics thatrdndre wed.dfor egmplerto dwrease gergmipdf life of the
?r 30 s on a GeneAnp PCR system 9700 (PE Applied
PR 8% sterrs Foster, CA). Northern Blotting Hunan

mul tTHY I%phdésidfﬁlub |11@¢e$1t16185’é18b@1§1@p&6@ & a BathbinA¥iég Wl'ﬁ:dh) comprises 2
were hybridized wth a 32P-1abel ed PCR product of
or meygEd pemiides i Hiranvrntions O #pees HoaneqL yacring dhah gnay mdce§TL in vivo.

B R T R S

tecliqussu Foe gquenplertan gdeptivles gmhmd:mésmtbad adingle pglypeptitle sequence.

P-dCTP with a ga Label kit am Bi_oscj enc
Thepraideg e PP Rnaten Ha leﬁ?fg%HW’) TRy r%@c%@ﬂ%qﬁmg the peptides
of AR HBAL thePeptRfad aMBRBIARIME 5 Bigh density on the HLA antigens of antigen-
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performed according to the supplier's reconmendati ons.
The bl ots were autoradi ographed with intensifying
waernesms’at -80 C for 10 days. Preparation of PCT/JP2006/314947
Pol ycl onal Anti body agai nst TOVM34 The entire coding
. region of TOVB4 was anplified, using a set of priners,

5' - CATAAGCTTGCATGGCCCCCAAATTACA- S (SEQ | D NO, 58)
and 5' - GTTAAGCTTTTAGTGTAGGTTCT- S' dSSEQ | D. NQ, and
presputing gelbnthep Qﬂoﬂ@tjsmstf@aléweasbmfm the Somplswi fa beéween the

R AR A ——

that' 186 flinddilize tad Eptidwisr thix piivvestionl on thehsaliewutfabd aeobtdined by

BL21- CodonPlus (DE3)-RIL strain (Stratagene, LaJoll
remoxing deRerificeelis; @n the SNBJ emﬂﬁﬁ@a(sé the PAPHqes .0? {his
mvgﬁﬁ)'nn(}ﬁ'ﬁ[?s | RS&] RNGEY %ﬁfeg stE ffl%ﬁ%"é LY IR sBib chts and as
protdco e proteln s i‘nocu into ra |ts

a restie auggmmvmﬂ:ds wevaadswbe eargaticells exmh wnabasedl ty c ol ums
acc d|n e standard net hod. \éstern.bl ot
anaﬁvgﬁess sl theuousat mYERI P HoeR i Raling R

pre{r g%lﬁbﬂéﬁbﬂ gmgtaétfglgzlaﬁﬁ\sﬁéﬂﬁ tQhﬁt)fse{)vhﬁfh 1589 2 adiof
Tris , 1% SDS, and 0. 5% NP40

pemtmofﬁhwmmonn H‘hb pcmrdeeoﬁﬂnalmem can bbe (uAL o GErtizg CRC.

L?n‘rﬂ]ﬁ}? iR S00T R Sldisrod sy gs eparmacential

Jsitibntthattds bédrefdrRalayedl véitonko@ymaldabn flethydEBh such cases, in
OVB4. The paraffin-enbedded tissue _sections were

addsm tedhepeptides pbthsABvPtioperassicracareinionty 94 sushthaare ordinarily used
or D485 B0 e 5P AR B0 BRI, TR U Bcgenc

conosfiiods bf gad infentidiemay belasedifor Pedbinbhicind pagventioh HECRC.
(pH6.0). at 108 OC for 10 m n by autoc] ave.

cOnsﬁeu@tmwgsmcwmesx%&@r Beaimegt Aqdrpypreyentippe §RC, which

Congé)rﬁ%l e- ?i)g% dedo |gonuc eot | ecglviwrll5 tﬁg’%%%l&gﬁlge%gﬁnnadjuvam 50

that ¢edlups iddBinite etild ibe @stabléshed effermvplye or ﬂuey In}ay be administered with other

actlfy\é%%/eq%g gll?q 3) antj| ?ugnosre lejr(letg Gn they l’be administered by formulation into

g@e%@&ggwm%g%wgm (Johnson,

Cli. MAAABIGAARST. G TIITERRCTIEAT Exenpla\ T iaaaTAGNBAAATTRIEIG:

Phibhaio, GRERPE IO G AR T TR e PO SREEp Y gt granular

formgiati(n%EQ dzl@cﬁ@e (ﬁg% iPBIind to few m dlameter beads, and formulations in
GAGA TGAAGTCTCTGCAGI TTCCATCC

wch a hpdeECpquEd mhe@]:)md@mas bEpomfenEnﬂp hsssb Hﬂteyhahedi of

adrhisalion S PEAEL: RuPLTESh Fabeos DRryERous ipigctie gr such, and

sysiue ﬁ%ﬁ%&a)ﬁoﬁr@)? ?(ﬁ!a?&’dlﬁi%lsﬁﬁﬁ&&'ﬁ)ethg Qi SttheRe@Med tumor is possible.
ol 1 gonucl eoti d by cooling down slowy. A control

Thepd(mmf the mﬂd&B}f tE@:fpvamgn pareb@a(bust@;g appgopriately accordmg to the

BT T EC T T
ord%iaﬁ .0en ﬂl(ggﬁ@ot)@n'}%rﬁéﬁﬁmnﬂ igfo 160 by, Ino éeGg_referany 0.1 mgto 10

TCTTCTTCAAGAGAGAAGAAGT GCITC
mg, gld is preferblyNgmigisiereghence in a few days to few months. One skilled in the art

cant @p%&%@%fg%lﬂﬂﬂTw&A@A@CGTWWTC

Alternatively, the present invention provides intracellular vesicles called exosomes,

which present complexes formed between the peptides of this invention and HLA antigens on

their surface. Exosomes can be prepared, for example by using the methods described in
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To exami ne the effect of TOMB4-si RNAs, western

blotting analysis was carried out using anti-TOVB4
wa@eiorloodye f i ve days after transfection with thBCT/JP2006/314947

pl asm ds. Table 1. Sequence of specific

doubl e- stranded ol i gonucl eot_ig)e_ inserted into siRNA

expression vector and target Sequences of each

si RNAs. Col ony-formati on Assay HCTI 16 cells ated on
det’cllbmcl?‘nbd:llslsmi Jensorss Teaslaso oE yerpational Pebliceton ﬁvs Hei 11-510507 and

200014 r.’zé%ﬁ“ A et Faekgg gﬁg;a%; SRR gxsgéag@% B11¥ined from subjects

whi'aielthgeRed tieftngeniBet/ oinpre odiitiahn Thy eﬂ:&%ﬂeebﬁﬂubm%n can be
serumw th 800ng/ m  Geneticin for weeks. . The
inogulpigrl g pryICERYACEIRD SENHAER th P?P@G%) st R¥e8ionand
st ai-pal
t he Vi g%#%e ce ea!ﬁﬁ ?%%ﬁg%g%g te Qﬂch%‘iﬂa‘?gbgg sﬁﬁfgg{%gﬁ nggtreatment
andkartpréfand bINDE)r émnmlmtﬁur Tapapae)HL AtAR4, ptiticalarlAdHLA-AR102 is often
Statistical significance was analyzed by ANOVA with
aApPEINEHtes F test, using commercially available software
(St %‘ébﬁ\é’en%@inlléfﬁst #hb Yh&indBiposiiehs BEMelifFenfith 'cMﬁlgnse a
from TOVM34 Nonaner and 10-ner ‘peptides derived from
contyprmeTGNBi¢h peiptes dptotnxip € dymphdeateswbipids kiviedeewnidenfifigdas agents

capgglptq%ﬁ}: i V\B{Z%Le;z %zq:ocatgeen'%stb\ylra& gr?tlg%lng di:glgefa;{nep&iel %taimltlc acid residues
car e/ :Rﬂaﬂi?e?l tHBhd -Fdbr-99Hb %ﬂiu};? b4 rg%hiy Ieélheeﬂm%lse linEHBen

form (Parker KC, et. | mminol
imhbR{dehic P BtidSH L thf hosstipe pThfdhsp;dmd pemyiqtclm thend ad;mmstered either

dirdegy i S PRl QPO taeorint TR d LT o SBy S AU LP R pdiuvant.
AsBh@s& é‘x‘%ﬂ Gle (;Eflgn@tlﬁhﬁﬂ/ (6ﬁ@ﬁl%es98ﬁ%e§ e cbﬂ Cponeﬁsf shdlfas

pepti des were term ned by anal étl cal and nass

tmmbemm-c&mlwqrybmetbmbmgrylf @gpe 3 )ycan be p@qdde Prieg €L when

covg{l 61?1@ &%3(?1 dgﬁg%%%r? d lpc%%ﬂétﬁeer gdud elr%f,] el2 69 ﬁ@a[t@e 33@%61-4 1989).

b OEpd igmEi@iogwed cdﬁ@dfltlbﬂlslofﬁﬁé In¥eftidebthay\alse cumpﬁlse’iﬁuclem acids
antl gen pr esentl ng cells (APCs) to induce CILs ag

qoding) the EnmppReashicaepHdes e oqgééleme See fetre WAl FL ah (J,?Sf(})o%cmnce

247”‘3@(85‘9@@&, %egf%kf%?ﬁ&rse@g 2%%585.66L 5.8 §b4 F&é‘tfg?g]sfﬁ%c%% 524

5,61984%)and W @@W}ZO leambley ,Of BﬁNA—fl)h@dalehbd:rgaebhnologles include
nmononucl ear_cel | s (PBMCs) were isol at ed fro

“nafef DA rf@cﬂefetqé;(bwwfmey mlxsraws PR en{qdrﬁé?ﬁéigﬁ&ﬁm cationic hpld
[
corifet, A Ao S SR AP e B DR R BRI ery (see, .8, US.
PatentrNe.IH 922@6&79 or them)nocyt e fraction. The
nonogyt e- enri ched %}? ul gtl on was cult

i
or 00 DhREHBHHoRSRS FeiaRS B Fhochiegen R Bl BBy by yiral or
ba@érﬂi‘@ééfox@o TRamBles 3P Exdre QR Hdoirs Blclude aftedfatlzyimg hoété‘ such as
AIMV (Invitrogen) containing 2% heat-inactivated
vagitia bofpedsoss eFlusragprS)ch involues the daﬁyef Vagcinipeviusl €.4x @s a vector to
the c

SRR SPFHHER B eI LE ToRUt U preLieducbp o host the

recHEfbﬁianWacBi@ud%ﬁisC&!pﬁéébés'tﬁe fnudodehie Rptidd)A6d erddyMiiits an
These peptide-|1 oaded DCs were then |rrad| ated (5,500

mmlane) respehsed Yeecinie vgctoroandmaethedsiseful aumb@é@tson@@etpcqis are

et eh%(gf 2 bt ?‘Bg ﬁde}t br}f g\ﬁog ‘2[%;2§gﬁ a‘g&n%g}e %ctgg % %C% E@?c?ﬁléjéahnette .

Gustix}. LB@Gweetoﬁsuska@I tdceibed BrStoadr] €jL0L($ 9B Mt B5H all‘56d460r1 A wide
48- well plates (Corning); each well contained 1,5xI O .
varpsgp of eider vsthssusotl fanthempeutic aainisiration primmpunzajioq e. g adeno and

adé%ﬁ%sgg %ﬁllr&s%tcﬁ)' {r@@m&gﬂ ng &js §Jlm5hel?a NZ¥BRd életomﬁed
ater, these cultures were enent é
wth IL- 2 (CHIRON) to a final concentratlon of 20
IUm. On day 7 and 14, the T cells were further
restimul ated with the autol ogous pepti de-1oaded DCs.
The DCs vere prepared each t| me by the sane way as

o o ~ 1 o =
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was tested agai nst peptide-loaded TISI cells after the
3rd round of peptide stimulation on day 21. CTL
wepansison Procedure CTLs were expanded in cul PC/aP2006/314947
using the nmethod simlar to the one described by
Riddell, et al. (Walter et al, N Engl J Med 333
:1038-1044, (1995), Riddel et %ﬂ Nat ure Med. 2
1 216- 223, (1996)3 A total of 5 x 104 CTLs wer
anthrgs tespe Neksolrsi andabe ke, ofill horappawaiacsegi ¢ & » Shats, ewé (2000) Mol. Med.

rod 7} SR RO Bk AR i gLt Cooo
V1V@n1i:4| 57¢D35nonocl onal anti body (Pharm ngen). One day

after initiati ng[ the culture, 120 :RE/T of 1L-2 was .
addéﬁlemse&emema japradso prRwidesimeiiods ghedpeing aptigenrpresenting cells

o A Y ESIEFPLRARNDH R O i

dendtitit Uélm&mrtm pbriphhmdi blaod nidvecyte$ frsd then eomtacting (b1umnahht1ng) them

Il s of ‘96-wel |l round-bottom.m titer te ]
Wld(‘ &&I this dayeRLpn Hh‘éffrf %(‘HY’Y% P g’ oh %ﬁﬁﬁg’@rpeg?&fslé this
mvgf?c}dnsaré drhﬁu ferdd tolthe %ﬁﬁﬁ ects %ﬁ?éﬂf}ejsentﬁye%lly‘ﬁia@hewéecﬁe peptides of
t ur ed 7x104 cel’l s/'wel eni ¢ PBMCs

thid mwmmnenmfbﬂezteﬂ t@ theEHwE lliiiingd irl thebody of the:lssbjam |Adte@9at1ve1y, after
50m /wel .l of . Al.M

-2
im iR (P0G ingenfih o tianfiBebiiSling S call can be
adniBdt8a d0he stjedt %E 8Wa&ind. Nr ekhmgleh B 2W®Hbaniihidiratidh may

the final concCentration. Cytotoxic . activity of CTLs
comprésetsteps @8 on the 14th day, and CTL clones were

expande | cribed above.

Cyt Jt 8xﬁ%ﬁ¥s§g%tséa as%gg?ggééﬁ%s‘oﬁrtgg%aah?ed wi th 100

G Klcbitabidg with (Remkizen Fles@itinkictls Stit€ns asijh the @eﬂucter

at 37 0OCin a CO jncubator. Peptide-|loaded targ

cel | Ehagatigenprepeitiog csljs M@@E@by Hl§P rfan é>é|aﬂ§11wt@wd to the subject as
aV%CQ m of the peptide for 16 hrs at 37 OC before

efing. Labeled target cells were rinsed and m xed
W t HTld$ freehiion dsd piovides a nidthal foy oldutipg ahti@er?pmbenting cells having a

T T E N R e
trax%?é gICl,é %eAﬁ eclé)m%ﬁﬁfng %Blﬁlﬂglegﬂu?& Qﬁat'eﬁc@e%p%ﬂ!ﬁ%p 8t @fis iAbention to

of” I ncubati on
antgap@rmnmg callasn eistd. sBiteddtrédupet gemds mwst be iarthie fdrm of DNAs or RNAs.

g Igloe G tdleg\ftjé]tl%%ﬁ%s d WR?:%F%I FIB.% (?I}sm;axéqrfoglg Prtreghqqs‘ gpnven‘uonally

rfd}ﬂﬁa%%%megiﬂh% Sipdebdh, efddBoforhdny bhé cﬁ@ﬁﬁﬂ/pﬁdéFM§ method

tested in 1he presence of 30-fold excess of unlabe
maKbe Bsak| Mgret speeificatiyn attmasabg/par&nmsé @& f¢scoibed/ i Reayas ef @/., Cancer

Reiy 302 SO Fie btk ot PRRCRA G S ervsie Br R er . .

ExpiViadel #6449, $Ho6; qiubﬁsﬁeaahpmgﬂﬂaﬁadﬁ&l o TnkerhAtnalitdieAtion No.
tide Ong/m for 16 hrs at 37 0C) to conpete for

20(?% P8¢ o givi transherrare the gencipty wdigerFpoesefing colle] the gerrgndergoes
. t S t 0

a0, B Py BE bl B AP ML X AR B AER Picosscd by
MH® €148 T lop Gilazg 11 @ﬁdTptloaeed{s tlapugiod piebentitésit paslendl © present partial

rel ease - cpm of the spontaneous release)/(cpmof the
peptids-num r el ease - cpm of the spontaneous rel ease)} x

100. e r

the T EEEBRe b PO D R RS Y BT Gsing the
peptieles sf thmﬂvérhmnﬁébﬂnenthe peptels of thasinotrtiinraeeladyinistered to a subj ect

Crhes s the Bor 410k Subieghepmeiie Sronstho e ARG St fargeting
the'0g8H %el‘fﬁﬁ%ﬁ r%%ﬁﬁ% laé’erﬁﬁ%‘h&w 1&9%&%1&%11\@ |n5‘a%f 8 ustB$or an ex vivo

mean. Results El evated expression




10

15

20

25

30

In our earlier study, we identified a nunber of genes

whose expression levels were frequently altered in
W@ 000/01350610r S by the genonme-w de expression preET/ir006/314947

anal ysis of 11 CRCs and nine adenomas of the colon

using a cDNA m croarray consi |ng of 23040 genes.

Anong t he genes whose expres Ibh Tevel s were

frequently up-regulated in the 11 carci nomas, we
thelfapclus:erdenhnd,tmevlpgemﬁct—dm@dtaneﬁelbﬁreaergme:ew,tand CD8-positive cells,

or RebPPa R A Fbion i A ReBHERER fhealted e withthe peptides of

thisABO&RRA In vFeah®afks in®inbATL( B8 ckiBeard rétnsled TS s@bject. For
the Quter M tochondrj al I\/Ienbrane) Subsequent

exagg, tepmathod aayonRrispERPEAEl ysis revealed its
e S clinical sanples
R R oI SRS s Bl so
sh: gontactievitll thepantiggu bﬁisﬁﬁhnlgmem; of ﬂt[gﬂtwﬂemthMd:,UI ar
carci nomas, five out_of 19 |un ut of 9 .
Ht: Auge the Atiger Preseyiing f&ilfﬂ SHeDD RHLED" nIy’@F gnd co-culturing for
lelﬁlﬁﬁg‘ﬁ%ﬁ% vtBLic 08 o%dof 49 soft tissue sarconmas in

our c croarray data. To investigate its expression
i dh cbl]erﬂmgr(dbsr‘fé[r celissfwme the onecubterd affstapc. mul ti pl e- ti ssue

I;Io { teﬂ}ﬂ (?D "Jgg I%V@I SI ngftév%goﬁgﬂwgtﬁg d R oge admlmstercd to

the 3ARER s FBaBlide. %\&okcﬁnély thé ﬁ%seﬁ”ehh@htﬂ)ﬁ%cl@t@b‘fdj@])g#léeﬂs which are

expressed in the testis and ovary, and weakly in the
capgblosif moegn@pigelaﬁ peptidgs desicohed bereinrwhicke mrrem@dlba MHY{ molecules,

t| ssugs exam.ned Acc I
e sk bR BRrER R ik ol Bt W FHI oG B Gacomprising
an MISGURSs V8 pB HHRRNE nlbdule WildBdréehty Qh@peqiuda ﬂbsoblce& hélth.
exam ned expression of TOVB4 protein in ei gﬁht CRC cel |

| i ne&irthemare, bREreseaisigEention prowidesdprlated eiefazeal cells that are

I t
B DA AP BG4S0 s KRR e e
by btirielatiex doinedigetprdsbstingtdetls thadprsert dive pepridesoftthis invention, are
expression were shown i n- N H3T3 %nd COos7,

WO ;
prefeshly dadesdliamsrbiects whesre targpts eaﬂve%ftaéﬂ}ﬁr Breaﬁntwn and can be
drﬁﬂ@étéfé(]’l By ﬂfeh{gglv%?o%oma@ hRERPAR LOBARIARE BRides of this
mucosa I ssues denonstrate Its en anc exp SSI
inventidoborabsahest foethe@uipose o amtrtmpar effect Thaa)bumnc[hd:ytotomc T cells

nucosa _ ( Fi TqQ, exam ne ubc .Iocal Lzation '
actépecr%@él& csfiastatic 615 GUEor M6 B AR bl P GR phreforably the
I[)éiﬁdggmedﬂfér ﬁﬂdct%oﬁe ltéxgeﬁfuenb niap%e%ené tha ™ fess TOM34

whi ch showed cytoplasm c”l ocalization of the
enqmgemcmsky ot mlhdhlattar@tnanmtqdewﬂlmﬂ“ﬁaé@4 gangacihid seldethenpresent the

perfi G EER 5epiig n B Sl S R i SE S reptign pn s

becdh 1RQLts! IF atthék. cytopl asnms of cancerous ceI l's, but it
was barely stained in non-cancerous nucosa éFI g 3)

Ef f eEhe presenOivy4nEorRNpG ponidgs anligendtresesting ca ﬁbfércomnrse
ucidat e, t he LD C el .
preppuRict LTS el PRt i RAEP 5B ellgps"S his imvention

The éﬁ[@eﬁ%ﬂestehﬁhg céifsftﬁéttar@dibtﬁlhed By owthictii theperides 6f this invention, or
epared two forns ﬁl asmds expressi n? si RNAs
¥

r
thed@eIp deseaceding dmeee H{‘I?él tioB ER-PrefREbsdanved Agm SubJectS

B T .

thepStlESEK ihQVBbirsition vith hérldvedé-intlndng thd/gsitidenofthitinvention,
anal ysis of extracts fromtransfected cells reveal ed
CXQSREES, 8 iCHERIT E98US-si D and psi UBX- TOVB4- si E
si g M P
Cr A R PR e B DL R Y e B i mogenic
W transfect ed Wi th the plasm ds co-expressing
neonyci n-resi stance gene into HCTI 16 cells, and
cultured themw th an appropriate concentration of
Genet| c| n for 13 days In accordance wi th reduced

o o Y —n e~ 1 17 TN\N7 ™7 ~R & A
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with the growth of cancer cells. Prediction of HLA-A24

bi ndi ng peptides derived from TOMB4Tabl es 2 and 3 show
W0 bh@7013806 ct ed peptides for the antigen in thePOF/aE00a§14947

high binding affinity. Twenty 10-ner peptides (Table

2) and twenty 9-mer peptides (Table 3) were selected

for the antigen and exami ned descri bed bel ow. Tabl e

2. Prediction of HLA-CO ass | Epitope Candi dates (
conppositingy refers go néubsyanpa ighhas has thPf@tﬁh@tl it dyee Mtiatugrergmmunity or

Candi
B3P CRE G bAoA g Rl BRI, O Shscnt nvention
polggdptided &tﬂﬁpﬁﬁgﬁ)@ Biafind Aeld pepiehetast ST IV D7 was FugdyBed to be
n

wer e generate the way described in "Mater] aI .S and
HLgeARS estrictegeenitopp ﬁspt@m hapmay Tadics POkHE BatsRegHis, imgnune response

agaltist gﬁ lﬂ%&frﬁ @’2 aﬁg.lr s @ PFesCilint B a)¥pehcompasses method

Beest cytotoxic activities
of mgmmg anti-henqraminuhétyl mﬁlgqmly;mp‘g&s Gﬂmpmsmgaheahﬁm) atcitbsequence of

SE )IDt é?[o hout E?gp%t%de pul se. Thek}_ llnesr%tg@%%lf;%tm L follows:
N dublidn éf‘ xi%q Boc%bt’ésoag%htctuﬁx%}é eerﬁphsﬁ%aéem%xﬁﬂegsmg TOM34,

pepti de- t Wi t hout showi ng any significant
cyndiction of anttblodle's yhaagfmogmtze tumaye cemposing oeltbekprissing le8VI34, and
pe u 5). l.i nes showed potent and

ﬁﬁ gﬂ“é&é@% {I;”Fbor %ﬂﬁ@rg Yiohet ect abl e at the E/T
r at TRerefor@SwHeRW Rftath profel MUHAS afy on&sf BBd ﬁﬁﬁﬁ[&reﬁﬁonses upon

_ CTL clones Oones of CILs were established by t
inopilpiien ingp et tuittabribeprotein mﬁe@yiedfto e mﬁm@mormmm ingdpcing effect.

X $i o S rihed i er .
T ERRRE-O0L 8 it Ehor ity LTI PO el in vivo or
in Vilr0 9 165 UNeS oftht AmMeimy s{j'islt@h 1€ JHeMogt dgairdt e \préte®s, W th
act | vities of the overall clones ranging 20%to. 70%

| ysFer exampler amagthesd frr detesting e aubiction sbepigkice) ymphoryes is well
knm. 1R f&%gqll%ﬁstzace t94 Qe lﬁzﬁée?!d Yis g&@erﬁ %og'cggg and B cells by

cancer cC nes en ogenous Xpres
thetagtigebSantigen prekerttingrels (APSd T&@lls 1832 1 réE@Sﬁd%oZtﬁS antigen presented by

epti de were exam ne or their abilit recogni ze
APLg aRtigen spRetfic grapner diffeseniigig dpiaryinionic i@ﬁﬁé %rEJ toxic T

es; "_C'l"ﬂ%z gug 1o RaGBELY B8 Uhlicdd bik R P§MC%%HS is referred to

ones rail agal nst TOVB4-299.°Both of
as axdtivation offibvelty).pdhemaforeyE T mdluctum:by a/cd:r;auagqptnbtcan bk evaluated by

preSERg S S 1 R34 B AR R e KRG T Gt Hbrhermore,
APCYa{d the GRRAEST aSHONEY @D+ TRERY, @Esmfceﬂ@ Yhderctbhiasl bdsinophils

agai nst SNU- C2A col on cancer cell |ine, which expr esss
andrik@¢1bu Singe COMEAT Aglls grenlgoimp@iant Goindi-trarqgémmunity, the anti-tumor

i nhi bi ti ld ta |nh|b|tona a
imig e e AR GY o Prprrledby RGN Biind TR M Rion pfloot of these
celHERIndiedtds. | abel ed by 5 1Cr were used as a hot target

while TISI cells with or without |oaded peptide wer

u s ed methpdfar exaloatingelindugingsaction @f €3 lg@trg desé@th: ﬁ@ll@ (DCs) as
o B PEAEh SR AP ST nducing

actﬁﬁ%ﬁbngm@@ [aghyneéhod, alie t@stipol}qiepﬁ)die o uhitinldy comidted vt DC and
at_all by the addltlon of coldta\?d\rg10 eIIs wi t hout

thep dhig B Ieppiagied Wil cellyy | Ipetecionipd drcells havipg exiefxageliests against
RBEL YOS 0 b S QLRTBEAEL Lk vy o
indibimg €d cytdtories] edlsaldtivite df @FaI againsifitMds &didbestvtentd, for example,
i edbje gheen tbeiq?hxt@%sééél It hesniGRr o Beaitustybe detiod of
evAl&Einghk &< gﬁgg Siflor Bal @&H&gt%%mﬁ@r@ﬂ@ﬁﬁdlhg 9%5\%]_(5 Qctivity or LDH

sensitize "human | nmune Sys o excl ude IS
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possi bility, honol ogy anal ysis was perfornmed with the
pepti de sequences as a query using BLAST algorithm
W@ babi7p1357ewwv. ncbi . nhn. ni h. gov/ bl ast/ bl ast. cgi ) PCT/JP2006/314947
(Al tschul SF et a/., Nucl ei ¢ Acids Res. 1997,
25(17):3389-402.; Altschul SF,, et al, J Mol Biol.
1990; 215(3) : 403- 10) and revea‘f ed no sequence with
significant honol ogy. This_ indicates that the sequence
(lacgdse 'ﬂ@thiIﬂg@@SB)erle@ﬁﬂ agilke ndigatgidy dse well kppya.
posgibi kit [
(i B8k el PG PerBiters? Bba BB EHRE ochO IUER) gy also be used as the
AP(ID tm@ lllﬂlcﬁlch&l Gi?@H‘DQs fipofidd todled etnhbﬁgedbgy aultiriibg #BASC b ke presence of
surface antige ee whet her the
CMDSE pdaLid I SimHHg e o b b5c8 SHEth 2o BEIMAosy eyiusie RBEMC in the
t he k||||ng activity
pre?/%?gh#%e h%[alﬁﬁa}{)e?&@ ust ngrpggqu [ esht hat neutrali ze
t heTlﬁe,m&eﬂpodepﬁﬂes'lbonﬁhheckmrﬁcmms é)rT(IJ lgémsng attmugd)ytthese methods

the CTL CTL t t bl ocked
arc R PRGen B8 s *HEIOH S A9 S Rpsieel GAL ipagmsspivit
Thé”i‘@fggb% @g%&ﬁ%@ EhR ¥ RRE CIY. &:gﬁfﬂspﬁlﬁkﬁ%eﬁsoar@lu@eﬁ &S@ac&hes against

own In Figure10. This result shows th
CRE€h d?mtgnmmm; APﬁcthat‘acquredfthe #lwlity toehduce (I eagsiirse C\Réblby contacting

9 ta
i P A A e SR P B e S 5. tatacquired
cyt&t)éﬁiél’c? emé ﬁﬁygregn%iéy‘ﬁ%lf g%éé@ﬁdé’ ﬁﬁ%@ﬁ& bl APENEAnBY al¥Eused as
have denonstrated that 4°is frequently upregul ated,

vaccimeomgaangd AR G- hSuchi therepeudis umetheds fpr X6+ estrganti-Wnes dmgiunity due to
ARG R CTIoB SR SR rRRER8T 0 ' ot nr “nor el

ad UGE:néraHsS tfen @xig) aﬁﬁiﬂype@l@e fr celhiithsiniguidigrapg étficiency of the
pproaches i s cancer imunotherapy, which includes T

CT&@P@“W@W%WIHWIPCIFW %@éﬁllﬁa@.péﬁahwéé @@ HiPEptidps havmg different

B 00 ALBEP R SERFHCOTIY LS Sl or O proci

ﬁ'agﬁéﬂt& it Blagedrsageeld ® we aphiatiire gf mnttm@types & ﬁn@netmﬂm r

ceI originate, from no - cancer ous au
gt heidogim o adipor Aol pepide Gan be
cort %& i lo%&%@in ke fnﬁu&fofn%f%ﬁﬁbé BH@éﬂﬁ)ﬁ ab®inst tumors. For example,
ent i yantlg ns specifically ressed In cancer
whmehﬂtﬁ)odms apphst aquigeptidermeioduved apy labgretéry @nina iemvpized with the

pol%%g@ I o hg\gr{'h(e S r%el&? glil?let%];taglgaf Jru?&q‘%&%ﬁ%lgrs%ﬁ]gessed by

thodAmibbdRs, thé-B@l beptidBREE be BERARINSA EShdve@l abilitPXPInAESLEhti-tumor
in cancer and festis should be target for

lnunnm;bnot herapy Since TOVB4 is not abundantly expr essed

g@é[ﬁ%@? {jl%flﬂﬁlfﬁ)g(cwglicsa gg’ﬁ%&%‘%ﬁlﬁ%@ ﬁ‘éc ¢ 0%Xent1on and

the fﬁ?d/ucﬁﬁﬁ YeaktPtunforliRRNRREe Chhled REAREnf i feBfenfisn 8f GRCE! Therapy
cancer-testis antigen. TonB4 was initially considered

against pripRey Pionad the ensapfifelRe iegludesany o i tapsseich gp inbifition of the
| ro

groa?% fé &ln{%fs ok 1%\9 Slgﬁ%% ﬁfc gR cteﬂg Ql?&]g{\ﬁh)?iﬁmgﬁ %??éa%rfeﬁ!:esof CRC cells.

De@eeth lih({rbdllit}t @it 1hd1$fdua&thaaing (EINA ((éefdaséobCR@Gnarkers in the blood,
1067-1074, 1997). Although TonB4 was predjcted to

allqvgrtiomjof életeﬁtahhf sa;mp&m%ﬁqce@ﬁwg &Raidsughare alsq ipgluded in the

t

eS¢ pFQEEALEE CRCT S MRS G ML Y LBSL pl gLy
sta@dtidalBy mgmf&ams Fo0 Oxamjflb,-ih ob@arvﬂﬁﬁlz at Abpmificanchiewved oﬁﬁ% or Iess

Archives of Biochem stry I 0 sics 4 97-10
whegtimhe tessrRsle SR Preyp Y orebiegt f&%‘ff G %%%Rared fo a control
miﬁHlt&C\%'c!:lﬂé Q&nﬂlﬂﬁﬁltlbﬁ abbP&kagfpld RENVBE 1Y h%g@ -test or

|'s by I munohi st ochem cal “staining using anti -
poncIonaI anti body. In another report, screening by
usi ng yeast two hybrid systemidentified

Val osi n-Contam ng Protein (VCP) and hsp90 as
T(]VB4 |nter actl 'ng pr ote| n. VCP, an AAA (ATPases

S -
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known as p97, fornms a conplex with the ubiquitinated

| kBa and subunits of 26S proteosone, suggesting that
wy/aR7oeBs7de i nvol ved in the transl ocati on of PCT/JP2006/314947

transcriptional factor NFKB to the nucl eus by

degradating | kBa(Dai RM et al, J Biol Chem 273:

3562-3573, 1998). HSP90 is a | ecul ar chaperone whose

interaction is required for stability and function of

ANV A gy beuspd forstatisticad evaleses. Theref ore, TOMB4 coul d be
t
ngg% a%gg n\ll/)vléi}ﬂﬁggd gfé) @%ﬁ ﬁ%lﬁ% ecu §Q1 S C%ﬁy gg p%IWCOtlde o

vectt@n&dihBthe proveinnasy bé cdidhined withiabiatijmvanth Ma@ﬁmt refers to a
devel oped for the treatnent of humap cancer. These
compns % FEhamices e SIS fPERGSEASEN BF Broteip aihea rdpraigiersd together

L e

inchuils shidara tbmpmhnbmﬂlaﬂnxmﬁ(mﬁéhndlaach; put &g ubatimdted the@RCS
ut bar ressed. i n nhor nal ns except.the .
Furlhibgpee. D700 e o Do GHBpany b (e ayProfray feth 2

phahﬁgéeﬁtlwgnaceépﬁﬁ%wl Exﬁ%le?!’)f h SEN¥RELra WIS water, -
fects on nornal ['s. I'n addition, suppression of

phym)ll@cal edulet phbsphats Ibaffﬁln hulbire floid @1d sweh) Fortowiora fthe vaccine may

ancer cel. estin that TOVS esse tial .
confif &S FeseF vt st S PR et Vil Sl Rafs e ey e
vac8inB ﬁ@ziﬂrﬁm%ré@éﬂ;@émi&ﬂ[y o TBEHISt NEICaRY adRthieMRINGRAERY performed by

anti cancer dr u%s to human col orectal cancer. hi

single gdmiriigration s heested b myHindd adiainisitagans. whi ch i nduce

\F/)vgtr ﬁg‘tﬁ iglgie £, r{ %‘%ﬁrﬁg ev e Emle ﬁ?ﬁﬂ?m%?ﬁtﬁoﬁggﬁ can be treated or

pred@itdd, Catdxampld, bp et éxdtﬁvolﬂleﬁlloﬂaMcﬁB spédiﬁdﬁgyPBMGsafﬂtm@bj ect
types of cancer (Boon T & van der Bruggen P, J

recqjEipg tregtygent gn preyentzon aye collgstedethe g]eu@%r@ﬁ:optac‘@fl ayith t%e polypeptlde ex

oG A B AR ST A0 g Al e st

APE>qan bedlso iffiked 89 @Illt)ddiﬁdﬁ’lgE&eptoﬁbncmldu}gthpobdpeIﬂde 1dtoEBERMCs ex
199C8PL§5|.87( 3g 277- . Proc. Natl
v AHCSEL b s ﬁ@W@ a?rslae Cleped s to &hiinistagion; By daning and

A g R BT O B pad e Gt coll UM hoibrapy can be
perﬁmnad moBanffectivelys . Fut$eonee( ART:abg SA- I91spla0ea1nn dlgis nBuner may be used

o e S 005 Y BEORIE v,
als@ﬁgmﬂs'ﬂ&ﬂla@%@ of dik&28s Rthar: mé@ﬁiuﬁ% Ki kuchi M et

, rnt J Cance 1999, 81( 3) : 459- 66 Oso M et al,
Ph us' tieahcempositos farliphipithiga7R64. ). W anal yzed t he

es from TOVB4 a Lrig .
;T RE RSk sf e ooRil %VF%%%%%P%ﬁfﬁﬁrﬁné&%?waﬁﬁw b inctuce

tho§é§51ﬁﬁbﬂe faSorial) ré4ICAShE o thdliag bibed end sutelinglal), vaginal or

Ti ssue Anti gens, 1996; 47: 93-101., Kondo A, et al.
pareipiahGncludiog sntrapgsculan gyb-gptangays gnekintraveneys) adnyinistration, or for

) h

adr{llgﬂ\;g'eﬂﬁﬂ)% lr3]51 %gv\lélaégﬁ &%&&{aﬁencgrn gér ﬁlegdxfg%mﬁ&n is intravenous. The
forinbibtibadlare @ptionallyashckpict dp dispeft dodage wetsi ved from TOVB4

using the informatjaon on their predjcted bindi

af f Parmageutigak iorpplationsssuitaple for qrﬁ]eadinﬁn\ﬂrgggl mcﬂl%e capsules, cachets
or tﬁf)l'e%“%a% 'cgﬂtaﬁm% gféd%:t%ngﬂle%o{lﬂﬂﬂ%gu [n?retdﬂ%% € Ltab e
ca e €s,

Ls were successfu esta ed
fonmalangnsaalpcemclwﬂe pOGNBL:; g[ﬁﬁlﬂ(emsﬁmvmmpeﬁﬁli@ 4rid dﬁﬁnls@ms The

that s om&d Qt oxi.c actj vi ai nst t
actiyg b‘%SfEFECIP S aBEorals S ere s Al ﬁ&ﬁvc@a%cﬁpaﬂeo Elets and
cap$ Ed ¥R Drdl raﬁfﬁ&@t‘fﬁﬁm%&fco%@%&n%ﬁﬁ@ﬁaﬁ 'eﬁclﬁiéh%t QhGk bihding agents,
so agal nst colorectal carcinoma cell I1nes
endogenously over expressi ng TOVB4 and positive for
HLA- A24. The cytotoxic activities of these CTL cl ones

wer e not displayed against the cell Iines |acking
expre33|on of elther HLA-A24 or the target TAA and are

- o o —y
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overexpressed in nost cases of colon cancer and is
associated with tunor cell proliferation, it appears
W0 eoobe1#7e/ery good target to be used in i mMuNOPCTHIR20Y6/314947
agai nst col on cancers. Honol ogy anal ysis of TOMV34-299
showed that it does not have ignificant honol ogy with
t he peptides derived from any™known human gene
products. | NDUSTRI AL APPLI CABI LI TY The gene-expressi on
ﬁll%duly@qa@t% flistninesnt @afos WetiBRAERHEd Ah"él?’]@g may §pmgdgdy compression
(0 I f
or rhgld?n% H%@odl%ﬁg%%{&aérﬁecc{r} 6%%? gmrl]%tgo%la dfﬁ%fed?énzsz ;@(ge C?I;%ss%ﬁqablets may

be prepaed 8§ compgsiitg frod smaiblbefhacpiﬁmmha tattive mgﬁbdtdnwlﬁmyfree—ﬂomng
Based on the expression Qf a subset

fory; $4c8ia8 AIORIPY O1IBIESS Optippalydnixe @m% ‘?ﬁ fubvieant igert diluent,

[ r de0tyef
oo BER3 53PS G BAORS o B L B0y molding
in sadustable sedchineiamixitvare iodl €t powdeeddi Qmmmiﬁmdlddllﬁtﬁmda*nth an inert liquid

b AP o HaprtpgRBRR e LRI e o Oral fid

prejsﬁgﬁér%rtﬁﬁbsbé/ﬁ tH@ﬁﬁfrﬁ(SfafH}'eQ ? Sfeoud @cdily stuéfaé?lsmns solutions,
devel opment of novel diagnostic strategi es

emplsms dgrups weslifioy, of tepitbepresantedas @ﬂrmbémjlfatr cctnah@laos with water
ents

or qtﬁ?rg el{l? grﬁhl ﬁapfqr% chqr &Y nrggg%%i’%(fngdﬂ?jy contam conven‘uonal

additdeg! SR askigefing @%&ﬂfs b fiy BRNBSHE, nddPRsluieb@yVdlcles (which may
i ndi cators for dev opi_.ng novel strategies for

inclyidg gAibY qils).tandir peaservabies. iheitahlets aympéipaaity bmiosmulated so as to-
pro%[ﬁm? br &?ﬁ;ﬁg@%ﬁ %eli@%gg gg the,a Vﬁ‘{? yg]g?eﬁign% gfegﬁg e;?a%k%% oqftablets may

contdih lohé yabks 1@ take@oe edchagfahd sonfbar ti cul ar | y
anti-cancer agents for the treatnent of npl es
of EQranaiipms tsglta}hlrchy @ére&ml@éﬁ%s%w@dﬁﬁeﬂ%wea@%and non-aqueous

ﬁm?%ﬁ@hdhg%§hﬁ§%% i es tﬁgt recogni ze QE%@%HSﬁmsandsohmx

Whi%htra{deathe\fehyulatmiembtohlazwtth e bibodhefithd Adendedinedipient; as well as

i nduce, potent and eci fic antl- nor i mune ] .
aqijeqy a9 FArLL SHeRYIpEHBFIUYag SPHRERE agents and/or thickening

age‘ﬁ{s' nﬂlﬁ%nﬁ‘lﬁgﬁdrﬁ%éyo& %séﬂ%ﬂtm%t\ﬂ%gébmﬁhp&bs%tcﬁﬁﬁaﬁﬁ% for example

CRC. Furthernore, ile the invention has been
as sdcehrd rairpedles andleiaks, hndamdy b storedeinerfegece-dried flyephitizesd) condition,

reafggNe e LR ML bt SR e eRBR sl b Yo njection,
imiadibeR; @i th 8sd. A BaEac ey thd foﬂﬁhfaﬁbﬁs 1R bé Praaitb® forabatinuous

~ its preferred enbodi ment’s. Through routine
infiesyqrerExtemparanenys igjaetiogidolutions and suspersianswhay be prgpated from sterile

o P Bt bR SRR 8] B ete "spi 1 “and

S COP&mAflatidhe siifabd fdr @ectal BattEnistrdtton iAYEAE si@pokifories with standard
intended to be defined not by the above descr. %tl on,

carfiens saeh asfocedbytRion golyrtiviene ghigol Hégrpulations suitable for topical

{
scrfHL T e ) Sl oG o AR o lrenges.
coritdlng Shbjctiert ingredipit it iarfthvaeidéiass fich@s sudreseaindaicacia or tragacanth,

expreSS| on Qf TOVB4 in, a patl ent deri ved bi ol ogi cal ]
jlles, comprgng theactine ingsclient in 3 hase sughpi & ? Y swin or

r
oy VR Bk g
usexdias Ia lxqmct@mgi apispgrsitdé powdanaein. th@forfie dregsh darops may be

cI m 1 wherein said sanpl e expression Jevel is
Vi R FRIEOLS OF MRMALIAPES ASF RSP COBMTIFE Oopg gk morgdispersing

he d‘[ﬁﬁh% Qberts ghdibdsushbgl ggne expression |evel

agel-fls (S:iet elrm ﬁege a rretuﬁtg% hg%%ggt ed fromthe group
consi sting of: a) detecti ng nRNA of TOVB4, b)
detecting a protein encoded by TOM34, and
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c) detecting a biological activity of TOVMB4. 4. The

nmet hod of claim 1, wherein said patient-derived
wheorogseal sanpl e conprises an epithelial cel PCT/BR200d134947

met hod of claim11, wherein said patient-derived

bi ol ogi cal sanple conprises a colon cancer cell. 6.

The nmethod of claim1, wher &i4f sai d patient-derived

bi ol ogi cal sanple conprises an epithelial cell froma

c ol R administration] Hy, infalatiomibe soapeinds cae bp corg chisntly delivered from

.conpound £ treatin r v ' foo1:-S.al
an i TRRP et b sRL SRl Py SRR AL S oty BhE an acrosol
spray0 MHEd O£z pdekemag lcypptibé 8 euiedtoptegelbiit such as dichlorodifluoromethane,
_ polynucl eot'i de of . TOMB4; b) detect]ng_ the binding.
trichjerdflporgmefhange dishioneieisaflynsesthange caghen diggides other suitable gas. In the

s BRI Gi BA SBL Bl 05y i LSRRI OBl e
deligercomptesicbrh@mtt r eat i ng or preventi ng col on cancer,

e e R B SaS Sl Gt s may
takdhe FHE6E & ag eé/&gfdeg @g&gﬁ&, %maﬂxg@e 4 Pk adresii G2 thd Bfnpound and a

expressi on 4 as conpared to the
suiteblp pewdenast cueh anfactbShBustaieh e dbed powderronglosidion enayfbe presented in

unit esgg}ecefz)qunt ,’{:og I%g%g ngésaf:%gﬂﬁhecgi% og, ,% t1|%|. oarI '.stSekp%(tseLIgénq which the
povifer ey BRIAENiELFedAvIBPIRRAUDEF d0inhAlaRRAbE MBulfatdé.event i ng
col on”cancer, saidnethod conprising the steps of: aL@
i Whigh release a

‘corfPther fompulatives inchdrpopladtahle devicep end pdissivd @ashev
th bg a pol énucl eotide of TOWMB4; b) detecting the
BPRUSHEERt activity of the pol ypeptide of step (a):
andwikn gedirdt the abbWeddsesbedcforaoldfichs, hddptap pivssistidddeelease of
bi ol ogi cal activity of the polypeptide encoded by the .
the pejiveringredisnt. araydie cnuNeyeda sTheghanicguticn] corappiibersgnesaslso contain

oS5 i RS SRR B g

presepvativend f or treat ing or preventing col on cancer, said

e ST et U b SR o oo el menione
RS R ol HSREl Al 0Lt Bl SEAOBIA i e
witle esgardto thé tyiph ef forandationph iqoesiionr #guéxdngily, foegiletonstsagable for oral
i Gtgfty gy SEdids TEBBRE 8Tne; and &) sel ecting the |

canliflateR rAHRANFotMAh SR UREI ADEFEHRE A8S, B8rRited below, or an
activity of sald reporter gene. 12. A kit conprising a

appdeiriate fractiondbeeri ofvhie @btivd indrediemt.(a) TOMB4, or (b)

pol ypepti des encoded. by .TOM34. 13. A nethod of .

E g BF s AR BRER R SRR o Bis OrfPoS iy polypeptides and
org@A 8BS IPbitHis2chH Yl fhBhiskeed taBRbAvia Wk@idn AR JBEE 1298 Srom about

conposi tion, said anti sense cggg§5|t|on conpri si

0.1 ﬁ?@b@@flﬁ desdenpranior: &“gﬁﬁ?mm adgt hurgansiip gerﬁgigeﬁ?@@ about 5
T : . A net [ '
mg g%ﬁl%og}/[%f}ﬁ gi{éagm prefet ng 2b3ht 3 &%38 Igg(rgﬁltﬁ:b S#&ea ;/%gc{ 0% p‘%gi}epa%ly about

| ect conprisi
100 mg to about 3 g/day. Tablets or other unit dosage forms of presentation provided in

discrete units may conveniently contain an amount which is effective at such dosage oras a

multiple of the same, for instance, units containing about 5 mg to about 500 mg, usually from

about 100 mg to about 500 mg. |
The dose employed will depend upon a number of factors, including the age and sex

of the subject, the precise disorder being treated, and its severity. Also the route of
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to said subject an si RNA conposition, wherein said

si RNA conposition reduces the expression of TOM34. 15.
wab@7oeshod of claim 14, wherein said si RNA coPQF/irERe66/314947

the sense strand conprising a nucl eoti de sequence of

SEQ ID NO 48 or SEQID NO 52, 16. The nethod of

claim15, wherein said si RNA has the general fornula

5 -TA-[B]-[A]- 3, wherein [A] is a_ribonucleotide
adlgl@éﬂtr@h@lewawaésqlﬁmadlng upen thegenditine andits spErifd eny 48ent,

oA 8 9 ORI BB e

taking iatordobsideratien thedbosegieatiogeddbasisst i ng of the
conpl enent ary sequence .of [A]l. 17. .A nethod, of
t r cAsPasE ofrthpProventRYsgtien psiesstihedin iy fpllewijeemamples, which are

noti GdSto it B}gao?ﬂfle %ﬁﬁr?&e%ﬁﬁﬁ&i &%@ahﬂ%ss gﬁie%flo@mg

pharmaceuti cally ect1ve anopunt of an ant y, or
exanplesnidibsterte tHelileraifichtren dndagharentterizhigoreaf genthdiffebdnticlHy expressed in

otein of TOVB4.18. A nethod of treating or

CR&%ﬁﬁénu ng col on cancer in a subject conprising

adm ni stering to said subject a vaccine conprising (a)

epti de encoded by a nucleic acid of TOVB4, (b)
tive fragnment of said

C"%o y%%%@@éﬁ?éai?&{%?gg pol ynucl eoti de encodi ng the

pol ydémhitleolon camded cé¢lhtings©GD] edddyR KOt were obtaﬂ@d&&ﬁm tfe American

he ms hod of ¢l ai , rein s
%?%HIHHP M!DS %ﬁtﬁeqesce P T © ?H%Qsﬁngtfolayers in
apﬂrlé%léi@ﬁéﬁﬁPMc@%ﬁ 9%&&6‘% L{ilﬁréidiﬁggl Z?dr‘i{é?ﬂ]!@é}{%ﬁ{ﬂ(/ﬂ 1640

g cytotoxic T
(Slgmah-lAldnd:ueotporattop, Stahenisj MQ)Her RKE, isdgplenensed sath 10hefetal bovine

) DS P EE B0l P50, b aft 1 5 cisivg b stuion
(slgﬁhlmsh)ofwla g ﬁﬁnﬁﬁnamﬂ 37U R En hitRB4PherY of B! BPdith 5%
rising the step of contacting with an antigen

Copr pusglisseds and cprEsposgingdencanceoly mucpssgtweage excised from 12

n t he poal tld Qr a. v i sing the
pat 8%/%5]@%38{%69;) ﬁ\%ﬁ’é‘? cﬂgseﬁgyﬁ%eﬁfll g’garﬁ%g encoded by
TOVBATTSI célls (HIALI49DI) ead EHMQHL)AEABBQ,QHMEn B—flyrﬁplhdblastmd cell
pol ypeptide. 21. The nethod of claim 20, wherein said

lingspverecacagion eiffs fem Takamn Shyrehe, . Ctsmdapay. Bbe ALk cells were

useg;fbg%é%ﬁ%%ﬁ%%% ﬁ%&%&ﬁﬂy%ﬁgs ¢ E?lo ﬂ%\#@o%a%fe%{i%%ﬁ DLD-1 (HLA-

A26/80), HTROUGTDAIAZ4/01) ehé nsumome(}nﬁmméz& ovepe p&eﬁas‘e& erom ATCC.

am no acjd seq ence of in
s mR PR eiBFal oS 061 HEsBTShasah gt AZEC. The
SpToTs Mol B i\ﬂ\:ﬁo wherein the nmethod further
CCohpri ses t e step of adm nistering the antigen
pr esenttalgNAekas dxtraated diojreatitur@Beelld omelimioal toudsrusalz TRIZOL

or p Ventl co on C ncer ubj ect al
reagey Vgrqa@nfgfé Slip oo R afe HRaoL Jhpiisd RNA was treated
mmwseﬁgz&ne aﬁamn BebRaf)) ¥in® A&l thnddriBRd to single-
. conposi t fon fo

7-11 freating or preventing
stranded nADDAsasmg ol wodd Donp psmr ad %@vp?cngt Hgeverse transcriptase

GgHte b prparel Bhioakate {uRRE: Steagh p s BBIRESNA for subsequent
PCRA¥BAificaBon B thob@BRAS thel QAP DH dehahs aﬂantmﬁreeﬂoﬁtrmalpiuner ‘
si R conprlses t he sense strand 3ﬂg§fl8ln

sequeredes Hs¢doare sB e ASC AP CEEQA A NBC AT Ap- SECEQBDNSO; 43) and

5 R GRECERTPREALAR T i SRR BNMNEn T GaPIfh S| RVA

5’-TGGTATAAACCTAAGGCCCTGAT-3’ (SEQ ID NO; 43) and
5’-TAAACAGCTTAGGTGCCTCTCTG-3’ (SEQ ID NO; 44) for TOM34. All of the
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[A] -3, wherein [A] is a ribonucl eotide sequence
corresponding to a sequence of SEQ ID NO 48 or SEQID
wWON0786357¢ B] is a ribonucl eotide | oop sequencePCT/JP2006/314947

consisting of 3 to 23 nucleotides, and [A'] is a

ri bonucl eoti de sequence conmﬁzl ng of the

conpl enent arysequence of [A] 7. A conposition for

treating or preventlng col on cancer, said conpositio
¢

amplafiqsiips rergtiensphiere preseded bainiyel denatuipation a3 forck mim Tollowed by

18 g%g%g r%ggg%lg?gf@ ‘r@@gﬁposu ﬁ@alt ﬁ%t?rea]go‘}rs%t LheC for 30 s,

andTX et 301g of alGuneAaCRCR s$sted 90’0€rpléi§ Atpiptied Bnnipgtems,rig)ster CA).
as an_active ingredient a pharmaceutically effective
NogthgtmBlagting compound sel ected by a method of any one

of Cl%?xﬂﬁxb%mﬂtkle B0 BIRS gjiﬁ%gééﬁéngé‘lflﬁo %%e@kzl%e?e }é}mdlzed with

carri decapepti de conprising the am ho aci
a @dqb&ﬂerbECprréiEQt oW 347 . Thd@robk waxyirepleedby RAGPCR using a set of

prigbirpy 1 eee QR ECARGRCATIE el oaes TR Rppnd -

TAMRE RECTIAGGTOC OV Bh- ﬁr(sﬁe Iﬁqmsw %&méqdeﬁi Rfdom-

or added. 31. Thefzetlde of Claim30, wherein the
olignmocledtidentabaingovith T Pedao Thwithl atMcgn Imbl ki¢ (Amersham Biosciences,

L AT

perfdihiR@ a@@dr&iing% pRefppldraneimmbaigions  TheBlbR&USB utoradiographed
tryptophan, "or nethionine. 33. A pharnmaceuti cal

withd mgmrqema at 82 195 18days: event i ng col on cancer,

wher Ll pharmaceutical ly
Pre&a‘r @?I ve a lon@‘g?h%% ﬁnagteélgﬁ%l aim?29 or 30 as
act i VEhel ehgiFce el dert @mu%bﬁ ﬁii&@asmﬁﬁ@ﬁﬂifers,
I NC. THE UNI VERSI TY OF TOKYQ <120> Col o

5’ @érTéeﬁrG%mCe“dT Geké CRAMBAATISEC A (BRI Qs BYands

5 SR1ARee eI PO AL, R IORGEIA SOl et
an #ppropriaté elonwg20e ofREEB2R aectar Novagal, MEgdiHohﬁWI)ZE:Cgenerate plasmids

pept i sequ <400> 1 r Tyr Ser Asn Arg Al a Le
CXREGSSING is fappd 4 OM3 %m@nzﬂg recompgpans proiimpips exprgssed in

Esd¥elihinThR! BEZRPZdonPlus (DE3)-RIL strain (Stratagene, LaJolla, CA), and purified

using TALON Superflow Metal Affinity Resin (BD Bioscience) according to the
manufacture’s protocol. The protein was inoculated into rabbits, and the immunized sera
were purified on affinity columns according to the standard method. Western blot analysis
was carried out using proteins extracted from the cells using 0.1% RIPA like buffer
containing 50 mM Tris-HCI (pH7.5), 250 mM NaCl, 0.1% SDS, and 0.5% NP40 with
Proteése Inhibitor Cocktail Set Il (CALBIOCHEM, La Jolla, CA).
Immunohistochemistry

Immunohistochemical staining was performed using affinity-purified polyclonal
antibody agéinst human TOM34. The paraffin-embedded tissue sections were subjected to
the SAB-PO peroxidase immunostaining system ( Nichirei, Tokyo, Japan), after antigens
were retrieved from deparaffinized and re-hydrated tissues by pre-treating the slides in 0.01M
citrate buffer (pH6.0) at 108 °C for 10 min by autoclave. ‘ |
Construction of psiU6BX expressing siRNAs to TOM34

Plasmids expressing siRNAs were prepared by cloning double-stranded



<223> an artifical synthesized peptide sequence <400>

2 Leu Tyr Ser Asn Arg Ala Ala Cys His Leu 1 5 10 <210>
WB200201357d0 <212> PRT <213> Artificial <220> <pPBIP2a06/314947

artifical synthesized peptide sequence <400> 3 Al a Tyr

Gu Ala Lys Gu Lys Tyr Pro Ml 5 10 <210> 4 <211> 10

<212> PRT <213> Artificial <Z20> <223> an artifical

synt hesi zed peptide sequence <400> 4 Arg Val Leu Lys
ohwmc@t;desuyto A Blgl site nthe psUpB X<yacter a5 describsd peeviguphe

syn?‘ﬁ@ég‘r’%l fl gij:esseq %ﬁ%‘gg@g%bﬁ%gaﬁés afr%’cal Ser Gu

@QCd@MAA@TCfNHZ”BETAM@TI@AﬂH@GA&GQAGTA&GMCTTTC-3’
RT <213> Artificial <220> <223> an artifical

(SEQ/mh@tyl"?éambeptl de sequence <400> 6 Lys Ala lie Gu
5 -%A@AA%%T&%’I’c%é“m‘eeftéA%c%%ﬁ@QKTéGﬁ?éﬁGkQ}ﬁ@ECTTTm’

(SEQ ID NO; 47) for siD;
5’-CACCGGATGGAAACTGCAGAGACTTCAAGAGAGTCTCTGCAGTTTCCATCC-3’
(SEQ ID NO; 50) and
5’-AAAAGGATGGAAACTGCAGAGACTCTCTTGAAGTCTCTGCAGTTTCCATCC-3’

10  (SEQ ID NO; 51) for siE;

After phosphorylated with T4—p01ynucleétide kinase, the paired oligonucleotides
were boiled for five min, and were subsequently annealed to produce double-stranded
oligonucleotides by cooling down slowly. A control plasmid, psiU6BX-EGFP was prepared
using ologonucleotide consisting of the following sequences. Each nucleotide sequences,

15  target sequences of the siRNA, and SEQ ID NOs are shown in table 1.
5’-CACCGAAGCAGCACGACTTCTTCTTCAAGAGAGAAGAAGTCGTGCTGCTTC-3’
(SEQ ID NO; 54) and
5’ -AAAAGAAGCAGCACGACTTCTTCTCTCTTGAAGAAGAAGTC GTGCTGCTTC-3’
(SEQ ID NO; 55).

20 To examine the effect of TOM34-siRNAs, western blotting analysis was carried out
using anti-TOM34 antibody five days after transfection with the plasmids.

Table 1. Sequence of specific double-stranded oligonucleotide inserted into siRNA

expression vector and target sequences of each siRNAs.

SEQ Sequence
ID NO
sertsoq | 46 | CACCGAAAGIGTICICTACTCCATICAAG
AGATGGAGTAGAGAACACTTTC
ToM34 = t AAAAGAAAGTGTTCTCTACTCCATCICTT
S‘.? msertseq | 47 | GA ATGGAGTAGAGAACACTTTC
Des.a0 | target 48 | GAAAGTGTTCTCTACTCCA
haipin | o | GAAAGTGTTCTCTACTCCATTCAAGAGAT
SiIRNA GGAGTAGAGAACACTTTC
TOM3H | 1 coa | 5o | CACCGGATGGAAACTGCAGAGACTICAA
SiE GAGAGTCTCTGCAGTTTCCATCC
position | ‘ AAAAGGATGGAAACTGCAGAGACTCICT
329.347 | msertseq | Sl |G A AGTCTCTGCAGTTTCCATCC
target 52 | GGATGGAAACTGCAGAGAC
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<213> Artificial
pepti de sequence <400> 7 Lys Leu Arg G n G u Val

<22

0> <223> an artifical synthesized

Lys

wa2007/88337d.eul 5 10 <210> 8 <211> 10 <212> PRT R2I/BR2006/314947

Arti

pepti de sequence <400> 8 Arg
Leu 1 5 10 <210> 9 <

Asp
Arti

pept
Asp

ficial
Ser
ficial <2

i dbaisgigue
Cy siRTHA 1

<220> <223> an artifica

20> <22
nce«<40
5 10 <2

synt hesi zed

t Thr Arg Ala Leu Met

> 10 <212> PRT <213>
3> an artifical nt hesi zed
BCATE ThigA ACETOAAGHEA
IGECTOTSLAGTTOCCATEC PRT <213>

Arti
pept
Pro
EGYR i

comeNt f
Ser

ficial <2

| d&CEette

20> <22
nce54<40

LABTCHAGCAGIASEACERCTEATTCAAG
0xGAGARGAYU TERGTGeESeTC! i e Lys

Ceu Leu 1
f ilejest seq2

o 1U
PO>55%x22!

%MﬁA%iéig &?ﬁg C*I‘Tg‘i’élfé?rT
dg a [

M= PN
e ocquc

As rfa1gst) 1

oo A
LAY ] =

5 13 <2

o
l'\DlJIIC

1@%9@&@%9%CTTCTTC

hairpin

57

GAAGCAGCACGACTTCTTCTCTCTTGAAG

siRNA AAGAAGTCGTGCTGCTTC

Colony-formation Assay

HCT116 cells plated on 10-cm dish (4x10° cells/dish) were tran51ent1y transfected
with plasmids expressing TOM34 siRNAs using FuGENES6 reagent (Roche D1agnostlcs) and |
maintained in a medium containing 10% fetal bovine serum with 800pg/ml Geneticin for two
weeks. The surviving cells were fixed with 100% methanol and stained with Giemsa solution.
In another experiment, the viable cells were measured with a cell-counting kit (DOJINDO,
kumamoto, Japan).
Statistical Analysis

Statistical significance was analyzed by ANOVA with Scheffes F test, using
commercially available software (Statview; SAS Institute, Cary, NC)
Peptide derived from TOM34

Nonamer and 10-mer peptides derived from the TOM34 peptide sequence that
would bind to HLA-A24 molecule were predicted by the binding prediction software
(http://bimas.dert.nih.gov/cgi-bin/molbio/ken_parker comboform) (Parker KC, et. al., J
Immunol. 1994;152(1):163-75). These peptides were synthesized by Mimotopes, San Diego,
CA, 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.
In vitro CTL Induction

Monocyte-derived dendritic cells (DCs) were used as antigen-presenting cells
(APCs) to induce CTLs against peptides presented on HLA. DCs were generated in vitro as
described elsewhere (Nukaya I, ef al., Int J Cancer. 1999;80(1):92-7; Tsai V, et al., J Immunol.
1997;158(4):1796-802). Briefly, peripheral blood mononuclear cells (PBMCs) were isolated
from normal volunteers ((HLA-A24) by Ficoll-Paque (Pharmacia) solution and separated by

adherence to a plastic tissue culture flask (Becton Dickinson) so as to enrich them for the
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These peptide-loaded DCs were then irradiated (5,500 rad) and mixed at a 1:20 ratio with
autologous CD8+ T cells, obtained by positive selection with Dynabeads M-450 CD8 (Dynal)
and Detachabead (Dynal). This mixture was subdivided and aliquots were incubated in 48-
well plates (Corning); each well contained 1.5x10* peptide-loaded DCs and 3x10° CD8+ T
cells in 0.5 ml of AIM-V/2% AS containing 10 ng/ml of IL-7 (Genzyme). Three days later,
these cultures were supplemented with IL-2 (CHIRON) to a final concentration of 20 IU/ml.
On day 7 and 14, the T cells were further restimulated with the autologous peptide-loaded
DCs. The DCs were prepared each time by the same way as described above. Cytotoxicity
was tested against peptide-loaded TISI cells after the 3rd round of peptide stimulation on day
21.
CTL Expansion Procedure

CTLs were expanded in culture using the method similar to the one described by
Riddell, et al. (Walter et al, N Engl J Med 333 :1038-1044,(1995), Riddel et al, Nature Med.
2 :216-223,(1996)). A total of 5 x 10 CTLs were resuspended in 25 ml of AIM-V/5% AS
with 25 x 10° irradiated (3,300 rad) PBMC and 5 x 10° irradiated (8,000 rad) EHM cells in the
presence of 40 ng/ml of anti-CD3 monoclonal antibody (Pharmingen). One day after
initiating the culture, 120 TU/ml of IL-2 was added to the culture. The culture was fed with
fresh AIM-V/5% AS containing 30 IU/ml of IL-2 on days 5, 8 and 11.
Establishment of CTL clones

The expanded CTL cultures were diluted and the cells were distributed in the wells
of 96-well round-bottom microtiter plates (Nalge Nunc International) adjusting the number of
the cells to be 0.3, 1, and 3 CTLs/well. CTLs were then cultured with 7x 10* cells/well of
allogenic PBMCs, 1x10* cells/well of EHM, 30ng/ml of anti-CD3 antibody, and 125 U/ml of
I1.-2 in total of 150ul/well of AIM-V containing 5% AS. 50 pl /well of IL-2 was added to the

medium 10 dajrs later so that IL.-2 became 125 U/ml in the final concentration. Cytotoxic
activity of CTLs was tested on the 14th day, and CTL clones were expanded using the same
method as described above. '

Cytotoxicity Assay
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contact and placed in a CO, incubator at 37 °C. After 4 hrs of incubation, 0.1 ml of the
supernatant was collected from each well and the radioactivity was determined with a gamma
counter. In case of evaluating cytotoxicity for target cells that endogenously express TOM34,
the cytolytic activity was tested in the presence of 30-fold excess of unlabeled K562 cells to
eliminate any non-specific lysis ‘due to NK-like effectors. Antigen specificity was confirmed
by the cold target inhibition assay, which utilized unlabeled TISI cells that were loaded with
the antigen peptide (20pg/ml for 16 hrs at 37 °C) to compete for the recognition of cr-
labeled HT29 tumor cells.

The percentage of specific cytotoxicity was determined by calculating the
percentage of specific SICr-release by the following formula: {(cpm of the test sample release
- cpm of the spontaneous release)/(cpm of the maximum release - cpm of the spontaneous
release)} x 100. Spontaneous release was determined by incubating the target cells alone, in
the absence of effector cells, and the maximum reléase was obtained by incubating the targets
with IN HCIL. All measurements were done in duplicate, and the standard errors of the means
were consistently below 10% of the value of the mean.

Results
Elevated expression of 70OM34 in CRCs

In our earlier study, we identified a number of genes whose expression levels were
frequently altered in colon tumors by the genome-wide expression profile analysis of 11
CRCs and nine adenomas of the colon using a cDNA microarray consisting of 23040 genes.
Among the genes whose expression levels were frequently up-regulated in the 11 carcinomas,
we focused in the present invention on a gene with in-house identification number of D3124,
which corresponded to TOM34 (GeneBanck Accession NO: AB085681, SEQ ID NO; 60, 61)
(34-kDa Translocase of the Outer Mitochondrial Membrane). Subsequent semi-quantitative
RT-PCR analysis revealed its enhanced expression in 16 of 20 CRC clinical samples
examined (Fig 1A). In addition, TOM34 was also significantly up-regulated in all eight
hepatocellular carcinomas, five out of 19 lung cancers, 3 out of 9 bladder cancers, seven out

of 27 acute myeloid leukemias, and nine out of 49 soft tissue sarcomas in our cDNA
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Accumulated TOM34 protein in colorectal cancer cell lines and CRC tissues

We prepared anti-TOM34 polyclonal antibody and examined expression of TOM34
protein in eight CRC cell lines and 12 CRC tissues by immunohistochemical staining.
Immunoblot analysis detected a 34-kDa band of TOM34 that was abundantly expressed in all
CRC cell lines examined. On the other hand low levels of expression were shown in
NIH3T3 and COS7, two non-cancerous cell lines (Fig. 2B). Western blot analysis using 16
CRC and corresponding non-cancerous mucosal tissues demonstrated its enhanced expression
in 15 out of the 16 tumors compared to the normal mucosa (Fig. 2A). To examine subcellular
Jocalization of TOM34, we carried out immunocytochemical staining using HCT116 and
RKO cells with the anti-TOM34 antibody, which showed cytoplasmic localization of the
protein. In addition, we performed immunohistochemical staining using 12 paraffin-
embedded colon cancer tissues. In 11 out of the 12 tumors, TOM34 was strongly stained in
the cytoplasms of cancerous cells, but it was barely 'stained in non-cancerous mucosa (Fig 3).
Effect of TOM34-siRNAs on growth of colon cancer cells

To elucidate the role of TOM34 in cancer cells, we prepared plasmids expressing '
siRNA to TOM34 and examined their effect on the growth of cancer cells. We prepared two
forms of plasmids expressing siRNAs designated to suppress TOM34 (péiU6BX—TOM34-siD,
and -siE) and a control plasmid (psiU6BX—siEGFP).A We transfected HCT116 cells with
psiU6BX-TOM34-siD, psiU6BX-TOM34-siE, or psiU6BX-siEGFP. Western blot analysis of
extracts from transfected cells revealed that psiU6BX-TOM34-siD and psiU6BX-TOM34-siE
significantly suppressed TOM34 expression in the transfected cells compared to psiU6BX-
siEGFP (Fig 4A). We transfected with the plasmids co-expressing neomycin-resistance gene
into HCT116 cells, and cultured them with an appropriate concentration of Geneticin for 13
days. In accordance with reduced expression of TOM34, both psiU6BX-TOM34-siD and
psiU6BX-TOM?34-siE markedly retarded the growth of transfected cells compared to
psiU6BX-siEGFP (Fig 4B). These data indicated that expression of TOM34 is associated'
with the growth of cancer cells.
Prediction of HLA-A24 binding peptides derived from TOM34
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Ara G Ltys Arg Trp Asm SerjLeuZi0o> 32 21159
Start Position Sequence Binding Score (BIMAS) SEQ ID NO
229 TYSNRALCYL 200.0 1
53 LYSNRAACHL 200.0 2
94 : AYEAKEKYPM 37.5 3
194 RVLKEEGNEL 15.8 4
215 KYSESLLCSN ' . 144 5
211 | KAIEKYSESL 14.4 6
299 ' KIRQEVKQNL ' 13.4 7
127 RMTRALMDSL 9.6 8
242 QYTEAVKDCT 8.4 9
80 LVPFSIKPLL 8.4 10
278 KSSFADISNL 8.0 11
216 YSESLLCSNL 7.2 12
79 ALVPFSIKPL 7.2 13
279 SSFADISNLL 6.7 14
69 DCIKDCTSAL 6.0 15
212 AIEKYSESLL 6.0 16
245 EAVKDCTEAL 6.0 17
22 NGQYAEASAL 6.0 18
123 EGINRMTRAL 6.0 19
272 KALKDYKSSF 6.0 ‘ 20
Table 3. Prediction of HLLA-Class I Epitope Candidates ( HLA-A24 : 9 mer )
Start Position Sequence Binding Score (BIMAS) | SEQID NO
104 AYVDYKTVL 360.0 21
31 LYGRALRVL 200.0 22
4 KFPDSVEEL 79.2 23
276 DYKSSFADI 60.0 24
280 SFADISNLL 40.3 25
100 KYPMAYVDY 15.0 26
215 KYSESLLCS 12.0 27
236 CYLVLKQYT 10.8 28
141 RILKLPSIPL 8.0 29
136 LGPEWRLKL 7.9 : 30
153 SAQKRWNSL 72 31
195 VLKEEGNEL 6.3 ' 32
242 QYTEAVKDC 6.0 33
134 DSLGPEWRL 6.0 34
24 QYAEASALY 6.0 35
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Cytotoxic T cells that recognize the peptides derived from TOM34 were generated
in the way described in “Materials and Methods”. Resulting CTLs with detectable cytotoxic
activity were expanded, and those CTL lines were established that show higher cytotoxic
activities against the peptide-loaded target as compared to the target without peptide pulse.

The CTL lines stimulated by the 10-mer peptide TOM34-299 (KLRQEVKQNL
(SEQ ID NO; 7)) showed potent cytotoxic aétivity against the peptide-loaded target without
showing any significant cytotoxic activity against targets not loaded with the peptide (Figure
5). The CTL lines showed potent and antigen-specific cytotoxicity detectable at the E/T ratio
of as low as 1.2 (Figures 6).
Establishment of CTL clones

Clones of CTLs were established by the limiting dilution of cultures of CTL lines
followed by expansion as described in “Materials and Methods”. CTL clones specific for
TOM34-299 thus obtained contained those clones with very high cytolytic activities, with
activities of the overall clones ranging 20% to 70% lysis at E/T ratio of 1.2 and 40% to >90%
at E/T ratio of 10 (Figure 7).
Cytotoxic activity against colon cancer cell lines endogenously expressing TOM34 as
targets

The CTL clones raised against TOM34-299 peptide were examined for their ability
to recognize and kill the tumor cells endogenously expressing TOM34. Figure 8 shows the
result with the two CTL clones raised against TOM34-299. Both of the two CTL clones
showed potent cytotoxic activity against colon cancer cell lines DLD-1 and HT29, which
express TOM34 as well as HLA-A24. On the other hand, neither of the two CTL clones
showed any relevant cytotoxic activity against SNU-C2A colon cancer cell line, which
expresss TOM34 but not HLA-A24 (Figure 8).
Cold target inhibition assay

Cold target inhibition assay was performed to confirm the specificity of the CTL
lines. HT29 cells labeled by >'Cr were used as a hot target, while TISI cells with or without

loaded peptide were used without *'Cr labeling as cold targets. Specific cell lysis against
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The CTL clones established against TOM34-299 showed very potent cytotoxic
activity. This might mean that the sequence of this peptide is homologous to those derived
from other molecules which are known to sensitize human immune system. To exclude this
possibility, homology analysis was performed with the peptide sequences as a query using
BLAST algorithm (http://www.ncbi.nlm.nih.gov/blast/blast.cgi) (Altschul SF, et al., Nucleic
Acids Res. 1997;25(17):3389-402.; Altschul SF, et al., J Mol Biol. 1990;215(3):403-10) and
revealed no sequence with significant homology.

This indicates that the sequence of TOM34-299 is unique and there is little
possibility, to our best knowledge, to raise unintended immunologic response to any unrelated
molecule. ' '

Blocking of CTL activity by antibodies that bind to T-cell surface antigens
To see whether the observed killing activity is mediated by the cytotoxic T-cells,

effects of antibodies to the killing actiﬁity were investigated, using antibodies that neutralize

“the functions of T-cell surface antigens related to the CTL activity. CTL activity was clearly

blocked by adding antibodies that recognize HLA Class I or CD8, and to a lesser extent by
antibodies to HLA Class II or CD4, as shown in Figure 10. This result shows that the
cytotoxic activity of the T cell clone observed against HT29 colorectal carcinoma cells is the
HLA-restricted killing activity of CD8-positive T lymphocytes.

Discussion

In the present invention, we have demonstrated that TOM34 is frequently up-
regulated in CRCs and that it is abundantly expressed in normal testis and ovary and weakly
expreséed in the prostate, spleen, and colon, but rarely detected in other normal adult tissues
examined.

One of romising therapeutic approaches is cancer immunotherapy, which includes T
cell-mediated anti-tumor vaccination. Recognizing peptide antigens presented by molecu}es
of the major histocompatibility complex (MHC), CD8" cytotoxic T cells targets cells
displaying antigens. Since tumor cells originate from non-cancerous autologous cells, most of

the tumor cells escape from immune surveillance. It is of great importance to identify
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TOM3BM ay<sbd>fod 4 therapeutic target for CRC as a novel cancer-testis antigen.

) Tom34 was initially considered to function as a component of the translocase for
the import of proteins into mitochondria, because this protein showed sequence homology
with yeast Tom protein (Nuttall SD, et al., DNA Cell Biol 16: 1067-1074, 1997). Although
Tom34 was predicted to localize in an outer mitochondrial membrane, a recent study revealed
that it was included in cytosol of Hela cells (Chun-Song Y & Henry W, Archives of
Biochemistry and Biophysics 400: 105-110, 2002; Abhijit M, et al., Archives of Biochemistry
and Biophysics 400: 97-104, 2002). Consistent with this data, we uncovered that subcellular
localization of TOM34 was cytoplasm in CRC cells by immunohistochemical staining using
anti-Tom34 polyclonal antibody. In another report, screening by using yeast two hybrid
system identified Valosin-Containing Protein (VCP) and hsp90 as TOM34-interacting protein.
VCP, an AAA (ATPases associated with a variety of cellular activities) family member also
known as p97, forms a complex with the ubiquitinafed IxBa and subunits of 26S proteosome,
suggesting that VCP may be involved in the translocation of transcriptional factor NFxB to
the nucleus by degradating IikBo. (Dai RM, et al., J Biol Chem 273: 3562-3573, 1998). .
HSP90 is a molecular chaperone whose interaction is required for stability and function of a
large number of molecules. Therefore, TOM34 could be stabilized by the binding with
HSP90. Since HSP90 associates with oncogenic molecules such as Rafl, AKT and SMYD3,
a number of HSP90 inhibitors have been developed for the treatment of human cancer. These
inhibitors are assumed to cause severe adverse effects by hampering normal functional HSP90,
because HSP90 is ubiquitously expressed in the majority of normal tissues.

In conclusion, TOM34 was up-regulated in CRCs but barely expressed in normal
organs exceptkthe testis and ovary. Therefore, it is likely that the inhibition of TOM34 will
not bring severe adverse effects on normal cells. In addition, suppression of TOM34 resulted
in the inhibition of cell growth of cancer cells, suggesting that TOM34 play an essential role
in their growth. These data implied that TOM34 is a promising target for immunotherapy énd
development anticancer drugs to human colorectal cancer.

In addittion, identification of new TAAs, which induce potent and specific
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ol 0o EGLOBR 0 4900690, S5 PR . o

Me@NA96A83¢3) A6 ived adr Braiglen K223k, Pidricki 1994L254(5038):1643-7.,
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1996 ;88(20):1442-55., Butterfield LH, et al., Cancer Res. 1999;59(13):3134-42., Vissers JL,
et al., Cancer Res. 1999;59(21):5554-9., van der Burg SH, ef al., J Immunol.
1996;156(9):3308-14., Tanaka F, et al., Cancer Res. 1997;57(20):4465-8., Fujie T, et al., Int J
Cancer. 1999;80(2):169-72., Kikuchi M, et al., Int J Cancer. 1999;81(3):459-66., Oiso M, et
al., Int J Cancer. 1999;81(3):387-94. ).

We analyzed the peptides derived from TOM34 as TAA epitopes restricted by
HLA-A24, one of the frequent HLA allele in Japanese as well as in Caucasian population
(Date Y, et al., Tissue Antigens, 1996; 47: 93-101., Kondo A, et al., J Immunol, 1995 ;155:
4307-12, Kubo RT, et al., ) Immunol, 1994;152: 3913-24 ). In the present invention, we
selected the candidates of HLA-A24-restricted epitope peptides derived from TOM34 using
the information on their predicted binding affinities with HLA-A24. After the in viiro
stimulation of T cells by DCs loaded with these canaidate peptides, CTLs were successfully
established using a peptide TOM34-299 (KLRQEVKQNL) (SEQ ID NO; 7) that showed
potent cytotoxic activity against the peptide-loaded TISI cells. Furthermore, CTL clones
derived from these CTLs showed specific cytotoxicity also against colorectal carcinoma cell
lines endogenously overexpressing TOM34 and positive for HLA-A24. The cytotoxic
activities of these CTL clones were not displayed against the cell lines lacking expression of
either HLA-A24 or the target TAA and are significantly inhibited by the cold target. These
results strongly suggest that TOM34 is a novel TAA of colon cancer and that TOM34-299 is a
specific epitope peptide of this TAA restricted by HLA-A24. Since this antigen is
overexpressed in most cases of colon cancer and is associated with tumor cell proliferation, it
appears to be a very good target to be used in immunotherapy against colon cancers. |

Homology analysis of TOM34-299 showed that it does not have significant

homology with the peptides derived from any known human gene products.

INDUSTRIAL APPLICABILITY

The gene-expression analysis of colon cancer described herein, obtained through a

combination of laser-capture dissection and genome-wide cDNA microarray, has identified
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stra’];e%{es,ea%d%?gvide clues for identification of molecular targets for therapeutic drugs and
preventative agents. Such information contributes to a more profound understanding of colon
tumorigenesis, and provide indicators for developing novel strategies for diagnosis, treatment,
and ultimately prevention of CRC.

For example, agents that block the expression of TOM34, or prevent its activity find
therapeutic utility as anti-cancer agents, particularly anti-cancer agents for the treatment of
CRC. Examples of such agents include antisense oligonucleotidés, small interfering RNAs,
and ribozymes against the TOM34 gene, and antibodies that recognize TOM34. Alternatively,
identification of new TAAs, which induce potent and specific anti-tumor immune responses,
warrants the further development of clinical application of peptide vaccination strategy in
CRC.

Furthermore, while the invention has been descﬁbed in detail and with reference to
specific embodiments thereof, it is to be understood that the foregoing description is

exemplary and explanatory in nature and is intended to illustrate the invention and its

preferred embodiments. Through routine experimentation, one skilled in the art will readily

“recognize that various changes and modifications can be made therein without departing from

.the spirit and scope of the invention. Thus, the invention is intended to be defined not by the

above description, but by the following claims and their equivalents.
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<400> 58 cataagcttg catggccccc aaattccca 29 <210> 59
<211> 23<212> DNA <213> Artificial <220> <223>

woa7P13s7@l |y synt hesi zed primer for RTHPCR <4POEJER906/314947

10.

gttaagcttt tagtgtaggt tct 23 <210> 60 <211> 2205 <212>
DNA <213> Honp sapi ens <220> <221> CDS <222> (141)..
(1067) <400> 60 aggtctcgca ggetccgecc cctcgecgceg
ggttcgctgt tgggcggaga tattcgccgc 60 cggcgcettgce
gcccggaagg tgtgccgcac cacadggﬁgésaggaaggaag gagct cccaa
120 ctcgccggec tggccacggg atg gcc ccc aaa ttc cca gac

. t ct Aghethgdgf diagndsitp ddbin dineerRra frydisiRisiiodrfor dsyeldpdng colon cancer

Val. Gu. G ul 5 10. etc cgc.gcc, gc c aat ftc .
ooyt comprping Greetiuge 5 e oG an T doly i & patient
ASNGLAWea BeS10 081 Al Whefdiny afdndreh¥E inNafl Gntpld exsstm level as

gcc tec gcg €étc tac ggc cgc gcg ctg egg gtg ctg cag
gcgcwnpargdto 26@mAl qorsen leﬁdehoigmd gyne i@ligates thapsaad swhyect suffers from
Arg VaItL%J\% Q)llpa GE Glé,% 30 35 40 tct tea gac cca

gaa”g3 8" PERONGT PP G¢Yec aac cga gca gca 317

Ser Temetol JPichild 1U whbkeid3did S@hplYakpreSion ¥k elI8 bt 18840 10% greater
Arg Ala-Ala 45 50 55 tgt cac ttg aag gat gga aac tgc

agathgasaid germelecoatal lgwel- t gc act 365 Cys His Leu Lys

. '?‘8 p;&a %ﬁet‘h%ﬁ o@éisatifgfr lg 8@%{%@&{%{6{6& re(l;¥1§1{1 fé%@l @d%%e%rrlﬁélgg%ggagmethod

ea gca ¢ C c agée a g
Cct gseddotedefiomabagrdlip coadistilgadfieu Ala Leu Val Pro Phe
Ser lie Lys Pro Leu Leu Arg Arg 80 85 90 gca tct get
t at Agistpcype MRNYAP{TAMA4t ac cct atg gee tat gtt gac

S
461 . Lys Tyr Pro Met
Al ab ye?ec@?% a%p %%gnfé%éal S?Q%Bgégkd;ct gtg ctg cag att
gat c)gleteciag adtigogical dctwitgoLTOMB4gaa 509 Tyr Lys Thr

Val n.val Thr . Ser. .Ala. Val G )
. 120T eigle%gg ol?cieairﬁ‘sl? w%a%inAsSaid pat}ent-genved b1§foglcaf‘ sampléJ comprises an

epithelial cell.

The method of claim 1, wherein said patient-derived biological sample comprises a

colon cancer cell.

The method of claim 1, wherein said patient-derived biological sample comprises an

epithelial cell from a colon cancer cell. ‘

A method of screening for a compound for treating or preventing colon cancer, said -

method comprising the steps of:

a) contécting a test compound with a polypeptide encoded by a polynucleotide of
TOM34;

b) detecting the binding activity between the polypeptide and the test compound; and

¢) selecting the test compound that binds to the polypeptide.

A method of screening for a compound for treating or preventing colon cancer, said

method comprising the steps of:

a) contacting a candidate compound with a cell expressing TOM34; and

b) selecting the candidate compound that reduces the expression level of TOM34 as
compared to the expression level of TOM34 deteced in the absence of the test
compound. '

The method of claim 8, wherein said cell comprises a colon cancer cell.

A method of screening for a compound for treating or preventing colon cancer, said
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ggc ate aac aga atg ace aga get etc atg gac teg ctt
ggg cct gag 557 Gy He Asn Arg Met Thr Arg Ala Leu
wWORW7ASI37Ger Leu Ay Pro Gu 125 130 135 tgg CRCI/ZR2906/314947
aag ctg ccc tea ate ccc ttg gtg cct gtt tea get cag
605 Trp Arg Leu Lys Leu Pro Ser He Pro Leu Val Pro
Val Ser Ala Gn 140 145 150 155 aag agg tgg aat tec
ttg cct teg gag aac cac aaa gag atg get aaa 653 Lys
Ar gmFthpd AempSseing testers@iSer G u Asn His Lys Gu Met

Al a.Lys 160 165 170 a aaa ac .

o) Shiegthe 253 PR A i ghde BRDRS By AxPutflicotide of

GISS Tfom3r Ala Thr Lys Asn Arg Val Pro Ser Ala 175

1 185 ggg gat gtg gag aaa_gcc aga gtt ctg aa aa

gaab)gigtecgag tl@dgolegxcah@ng of t%wov%repfgﬁqu% (&D;g %r g

val C) lsgllécﬂi%%thgtéét & p&ﬂﬂé HSu Ilés'slegﬂle]tg&o%ﬁél gc%gitggflthe

aag’aag g aac cat” aag aaa get att gag dag tac agt

% aa %@@p?ﬁﬂde\sé&icodf}&by_&ﬁ pAyyudlsotidd of TQNI34as céinpareld ¢o the biological

u Lys Tyr _ Ser u Ser205 210 215 etc t tgt agt aac

ctg @G&avibeet sg&pogwptlée %%Iﬁ%te‘ig’ct%ﬁﬁése&t?%\"é&’é t%%& SOI%BQPD :

Leu ; i
1155 g PR Shnlfoltiinpiindfofuccing Y pre Bl B fancer, said

t acmathad gamprjsiag ghegstgmepigac t gc aca 893 Cys Tyr Leu

Val Leu L An T Thr Ay Al Val. Th .
bk, o ool 16 o083 S o e
aag %ﬁséﬂp?iohﬁﬁe%ggto%gﬂzg%%f@m& and-8 egoYter g%% th&tfs expressed

Gy Lys Asn Va a Phe Tyr Arg Arg 255 265
get cadenfbe contwl @ thegrrmseripioaalyegalatorntegiom hagbeeageatroduced;

ttt,.gca gac 989 Ala.An Ala.H s Lys Ala Leu. L Asp
Tyr DRt e oxpiegsigh Br seefyiy'ph g Zeoafyr goites AL Do
et Co)akRc 8ichndladte e6tpa@dl thaire@@les €& exPesiod @r aaivity of said

1037 He Ser Asn Leu Leu G n He Gu Pro Arg Asn Gy
Pro Agppriergensys 285 . 290 295 ttg egg cag gaa gtg aag

122N AR SRR T O Remis

t ggampdedby TOMPRACCtt acccagagaa gccat gggcec acctgcetctg

tgcccgcectcc 1147 tgaaacceag catgccccaa gtgagctctg., . e .
13.aagAdeethed ok Teaing OF PICVERETS ALY caneop teqgaRrising administering

aga . O . .

195 PEIL EBiS1AHAERAR L hEOSROATAd BULE ABRrEREBARG A ing o

agchgdagile sequghce cdmplehdRart toaomdageequage badF§ON34.
at cacacca agatcctca tcagc A .. . . .
14. A me ocil of trga%mg or preventa g éao (? ganacgrt 1tnga.gs(1:1 Jtetct go?ﬁ?gnsmg administering

to said subject an siRNA composition, wherein said siRNA composition reduces the
expression of TOM34.

15.  The method of claim 14, wherein said siRNA comprises the sense strand comprising a
nucleotide sequence of SEQ ID NO: 48 or SEQ ID NO: 52.

16.  The method of claim 15, wherein said siRNA has the general formula 5°-[A]-[B]-[A’]-
3°, wherein [A] is a ribonucleotide sequence corresponding to a sequence of SEQ ID
NO: 48 or SEQ ID NO: 52, [B] is a ribonucleotide loop sequence consisting of 3 to 23
nucleotides, and [A’] is a ribonucleotide sequence consisting of the complementary
sequence of [A]. ‘ .

17. A method of treating or preventing colon cancer in a subject comprising the step of
administering to said subject a pharmaceutically effective amount of an antibody, or

immunologically active fragment thereof, that binds to a protein of TOM34.
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gtcctgccca agtgggctgc agactgagtg ctgcccttgt agcttcccca
gaccccaact 1447 cactgcagtt catctgaaca acctgagctc

wW@et@goesegg gt ggaaggag ggggat aaac 1507 ct aaggCRCT/IP2006/314947

18.

19.

20.

21.

22.

23.

24.

25.

26.

gat ccaaagc agcctgttga gctggttctc cagggctgca gtctctccag
1567 gtgtacagct gctgtccctg ccctgtcctg tccttgcaca
gtctcctatg tctgagcccc 1627 ag 7gi:cttct gt t cgggccc
tcctttg tq? ggaa_’ggcaga gccctgaccc ttgaatggtt 1687 L
gt cétmqg@ ocireatigeog prevguiing enloft eangaiga. t ¢amaprésing administering
aa . 1747 tQ C . t .
20000 S i bt eI bOThEi ARk nuteic acid of
099TadaNR ¢b)tdndfintiidol dgi Gllly Ge Aae Agorh @8 OF k4id polypepEdy, bER) a
1867agttctttgt aatatgttga agttaatttg aatt aqéﬁga .
tttP@W@%@t@Pﬁp@%‘i‘g epgbrpeﬁtgb?cqr ‘dglmlfl’tog% ]éfcactlve fragment of
tttfbttctac atcaatatct gctgtgcttt catttatgcc 1987
ttt g'agctt tgcacctgga actctgtagt aataataaaa gttattgctt
at t thgoretiod204laimd 8] wheeat saidmahgadlogicdlyt dotiga ftagment is either or
tgtgttt ctgttgcatt aaaaagcttt 2107 cttcta C .
aat ﬁ?%@S%S dafa%ew R € A EHYEAEYE 0%%%&8%\5@1 7, and (ii)
2164 pefieloaal AotoyRRS-A8 728 indiciidt!t RhbreBOGBE Fehikd ises th
2 21 R AR o RRLAE PN il FhbreB0BE Bkpifdcbrises the
61 minoAlcal feguercy of BHE 1Py NOAFpwBeeing 12, G sevetall atnéno aAidy are
Al a Al ¥y 1 0 15 Asn Qu Ser Phe Arg Asn Gy Gn
Tyrs%sgmg%rﬂflge Ser Ala Leu Tyr 20 25 30 Gy Arg Al a :
LeUAAhEhY@bT alicifd Bn AR tizhdt IFNUNDE! sail fneﬁﬁ% d?)h% e step of

g a a S

40 45 Gu Gu Ser Val Leu Tyr Ser "Asn Ar g ]
Hi scamsasting svithsan @tigen pRs@uinglogll Anelypestidy, ¢ pabymudiestidé encoding

Lys -Th er. Al o Ala Leu 65 7Q 75 80 Val c1
oY oeRRRER g 4 et fmpBiinf o ik . Mdpin e potypeptide i
Tyr efdodedBby FOMS! M ibBbur{SloLidlls ablive Ra@ndatof Ahid K-SBWpeptide.

Val Asp Tyr. Lys Thr Val Leu_ 100 105 110 G n He p. .

As pThemethed of glaimap, whereipasaidimymaygjogicallymehivafigement is either or

115 . d D, < .

G oo 4FReRTa el bt AE it o fediibadobrG B N0: 7, and
Leu(iYalpeptide MalindSeytotbki Tcbell indacibiligy, Wherda Iﬂleslﬁlptiglé bomprises the
150 155 160 Leu Prq _Ser._- Asn. Hi s Lys Gu t Ala .

Ly saBHo 1%863%?1169;9? S@&JDLGE?): 170haresih 2, ehsevagal amgo acjds are
AsNng fiBoad orRB8edSer Ala Gy Asp Val Gu Lys 180 185

190 Ala Arg Val Leu Lys Gu GQu Gy Asn Qu Leu Val
Ly sThymetBog ofislaim 20, wherein the method further comprises the step of

administering the antigen presenting cell to a subject.

=

A method of treating or preventing colon cancer in a subject, said method comprising
the step of administering a compound obtained by a method according to any one of
claims 7-11.

A composition for treating or preventing colon cancer, said composition comprising a
pharmaceutically effective amount of an antisense polynucleotide or siRNA against a
polynucleotide of TOM34. ‘

The composition of claim 24, wherein said siRNA comprises the sense strand
comprising a nucleotide sequence of SEQ ID NO: 48 or SEQ ID NO: 52.

The composition of claim 25, wherein said siRNA has the general formula 5°-[A]-[B]-
[A’]-3’, wherein [A] is a ribonucleotide sequence corresponding to a sequence of SEQ
ID NO: 48 or SEQ ID NO: 56, [B] is a ribonucleotide loop sequence consisting of 3 to

23 nucleotides, and [A’] is a ribonucleotide sequence consisting of the complementary
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195 200 205
Ser Leu Leu
wak70y3s76er
230 235 240
Thr Gu A a
Val Lys Ala
265 270 Al a

H s
Cys
Asn
Lys
Leu
Phe

Leu

| i eseq@iencef [Ady

278N AQ ¥yl 810 Br a[?m 36% Ip tﬁfggco&%rpcagcgr yaad C
A58 Asn 3

300

Lys
Ser
Arg
An
Lys
Tyr
Lys
Leu

Lys
Asn
Al a
Tyr
Leu
Arg Ar
Asp
275

Alalie Gu
210 215 220
Leu Cys Tyr
Thr Qu Ala
245 2p0 255

3 G@n
Tyr Lys Ser
280 285 dn

Lys
Leu
Leu
Val
Asp
Al a
Ser

Tyr
Gu
Val
Lys
Ay
H s
Phe

Ser Gu
Ser Al a
LeCT/P2606/314947
Asp Cys
Lys Asn
Lys 260
Al a Asp
Pro Arg

290 2
ompost on comprising a

pharmaceut1ca11y effec’uve amount of an antibody or fragment thereof that binds to a
protein encoded by TOM34.

28. A composition for treating or preventing colon cancer, said composition corhprising as

an active ingredient a pharmaceutically effective amount of a compound selected by a

method of any one of claims 7-11, and a pharmaceutically acceptable carrier.

29. A decapeptide comprising the amino acid sequence of SEQ ID NO: 7.

30. A peptide having cytotoxic T cell inducibility, wherein the peptide comprises the

amino acid sequence of SEQ ID NO: 7, wherein 1, 2, or several amino acids are

substituted or added.

31.  The peptide of claim 30, wherein the second amino acid from the N terminus is

phenylalanine, tyrosine, methionine, or tryptophan.

32.  The peptide of claim 30, wherein the C-terminal amino acid is phenylalanine, leucine,

isoleucine, tryptophan, or methionine.

33. A pharmaceutical composition for treating or preventing colon cancer, wherein said

composition comprises pharmaceutically effective amount of the peptide of claim 29

or 30 as active ingredient.



