1 WO 2011/ 125334PCT/ JP2011/ 002078 Descrqji ption Title of |nvention: CDCAS
PEPTI DES AND VACCI NES | NCLUDI NG THE SAME Techni cal Field [0001] The present
i nventi orwoebutes3stto the field of biological science, mpce/Jspacbiotal ly to
the field of cancer therapy. In particular, the present invention relates
to novel peptides that are extrenely effective as cancer vaccines, as well

as drugs for treating and preven';]f)%%gtﬂma [0002] Priority The present
I

application clainms the benefit o ional Application No.
D PRI Y KNS
denonstrated that CD8 posit ]ﬁjﬁ MEpe pepti des derived from
t unor - associ ated anti gens found on rraj or € histoconpatibility

conmpl ex ( MHOT «lhafieal Figdecul e and then kill the tunor cells. Since the

di scover of mel anoma. anti gen él mly . as the first exanple of TAAs,
many ot A@%@S@n%@wmﬁgﬁlﬁ% f etfﬁido(eréﬁolpmln%}%? angre SpRsilicadings (NPL
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[ 0004] Favoralpt@fef[mma’roes i ndi spensable for the proliferation and survi val
of canczf Qﬁel I]:g1 e use of such TAAs as targets for inmunotherapy nay
mnimze t Ir descri bed risk of immune escape of cancer cells
attributabl e tlhedeesent applicationzpidipn thedhengBiel-y §gglloéﬂsil<6ﬁ1 HPphanen . a

consequence %ﬁ/ﬁzb%ﬁépf%& iAGRl by2(H0! @ RniiFTReAR BRI SRHitPe héeEPitoRWrited t he
identificat In% of TAAs capabl e of inducing potent and specific
fran b 5@&%

antit unmor ‘JH$€s, warrants further devel opnent; accordingly, the
clinical appIB&q;gmrﬂj Ampti de vacci nati on strategies for various types of
cancer i S ongoin Harris CC Nat| Cancer I nst 1996 Cct 16,
88(20) 104084 2- éshasrhpﬁn demgaﬁtrta@fdfth%@&PPSétﬂV%fFT S eaPEire RiloPg pepgidgy ferjved

59(13): 3134+fbai tuNRds- ﬁsocﬂt&ﬁzﬁft@erﬂs'-("[@lAs@'found@ﬁﬂﬁ jor Rehist&@hawility 59(21):
3305- 14;  np omPRRAHC R 1RO E G pi e St o5 }Il%@z"(hﬁéjﬁcg ksl s,
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reported. Unfiood npatiel §3(3m8ny-o9fsdnfieorahése am A CaBEBFrently undergoing clinical de-
velopment as immunotherapeutic targets.
[0004]  Favorable TAAs are indispensable for the proliferation and survival of cancer cells.
The use of such TAAs as targets for immunotherapy may minimize the well-described
risk of immune escape of cancer cells attributable to deletion, mutation, or down-
regulation of TAAs as a consequence of therapeutically driven immune selection. Ac-
cordingly, the identification of new TAAs capable of inducing potent and specific anti-
tumor immune responses, warrants further development; accordingly, the clinical ap-
plication of peptide vaccination strategies for various types of cancer is ongoing (NPL
3, Harris CC, J Natl Cancer Inst 1996 Oct 16, 88(20): 1442-55; NPL 4, Butterfield LH
et al., Cancer Res 1999 Jul 1, 59(13): 3134-42; NPL 5, Vissers JL et al., Cancer Res
1999 Nov 1, 59(21): 5554-9; NPL 6, van der Burg SH et al., J] Immunol 1996 May 1,
156(9): 3308-14; NPL 7, Tanaka F et al., Cancer Res 1997 Oct 15, 57(20): 4465-8;
NPL 8, Fujie T et al., Int J Cancer 1999 Jan 18, 80(2): 169-72; NPL 9, Kikuchi M et
al., Int J Cancer 1999 May 5, 81(3): 459-66; NPL 10, Oiso M et al., Int J Cancer 1999
May 5, 81(3): 387-94). To date, several clinical trials using these tumor-associated

antigen derived peptides have been reported. Unfortunately, many of the current cancer
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obj ective response rate (NPL 11, Belli F et al., J din Oncol 2002 Cct 15,
20(20): MNO620B02539PL 12, Coulie PG et al., |Inmunol Rev PO0APZA1/002083:
33-42; NPL 13, Rosenberg SA et al., Nat Med 2004 Sep, 10(9): 909-15).
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Apr 3; 17(WP:2680r26334Epub, 2007 Mar 8 Summary of | nventi oRCrO@W11/002078r esent
invention is based, at least in part, on the discovery of the suitable
targets of imunot herapy. Because TAAs are generally perceived by the

i mune syst enN@p 163 SEEmitANQ: hin&r@f BI. ol epri3ave7 RS 0-AMmpuegesauhys t he
di scovery of ropri a&.i tar ets is of extrene inmportance. Recogni zi ng
t hat , (&a‘ﬁ{?‘"é&%ﬁ PD NO 21 encoded by the gene of GenBank
Accessi 9(907'}'0 THY HELROB v EnploRid Ehs%@at ?&Et)m'jb@ﬁ He@B disdewir, bf 8€ safiable targets
upregulatedln can ngeliﬂg ncl ude, ‘?é‘ﬁ re not limted to
acute nyel oi & FIB‘&REWS%F&?)&%B” i) %?rec,gﬁﬂ% YPTIF@&%‘% XA ERMUNE SYRITR AP
cancer, chol dsedi"enéltheutfare afamdiane ma imminnoganérityy e alistol ey lof appogiGd Jargets
col orectal "i‘é‘&eexue&%%%pmﬁéh Cl%é‘c%gﬁ"zir%%ﬁéﬁ thCA%”@(‘?J afipR { ﬁbﬁﬁ‘j (bysg-type
pr stare TP

cancer, |ung cance cancer ng cancer
(SCLC) and seheodeil b tlee ganrof GeRank At¢rssipn dloe MM i3066% (B T2 X SH) dres CDCAS

as a candi daf,gef f&Ent&f*ﬂﬁ atsaar %%ul%d%%ﬁéfst&ﬁﬁ{ 1éerNH9élhﬁEﬁB¥ bultRfeShot
particularly novel ope pept| g serve as suitable

i mmunot her apéigtifed t@ aaca@tr%yel?léé@éqﬁ%a ML) diglder ??@Cﬁrp BEsaftcanepi st yieH i s

directed, at ch@rs tchbﬁn@@ééllulér%aicﬁlﬁ)nhzﬂ@ﬁlﬂohfd Iﬁ?élbﬂnelﬂienﬁzp@@MU) Q:oﬁﬁbdtﬂpe
peptides anmon ess ilit

t duct
P be CTe o e e S g DEsRRg B R T B Vit RS BR Sl dhos a
bl ood rmnonudymphomze IptestatdBMCsr), siobli a¢lhbag fcnorer SEe@) drdysoftarsewe waroe Thus,

stinul ated U%ﬁ iéhﬁr&e%qn Eﬁ%gbﬁ‘@h 5’55‘1?&%&5&%09%@%{ Xfe&néérﬁﬁﬁl%mf’

CTL lines were en est speci fIrc cytotoxicl agai nst t
HLA- A2 posi tulm@waﬁhg@pywm@aﬁmubaw nveHCRady Qmw%mﬂda% apapy pfesas The

results herelsaltmgﬁ&ﬁ&aﬁéﬁﬁgtgrg‘%e pepti des are HLA-A2 restricted

epi t op at. may induce potent and specific i ne_ responses

agai nog0RE dﬁ&%ﬁ i G PEISeNE NVeRHEE & (igrstady aTIPRF et e RE ROl
CDCA5 is str epglific epﬁvpa@glaMes ambdg tHegre@p ptagpes of OENE®S that posedsk elat dbilety
targets for r/t Q Vi [0009] Ac ly, .t ] n pbj ect
of the prese(rfl? |%H§:/ee r(pl("){;l‘!%ro i eglé% et plélﬁf{ag ﬂb"%/’r?&n %erglobq‘l)-ﬁfg
antigen, i nclmuilongde}D@AES (@@Snmemgvmmahhedmnmm ggndatetl ysiagt i ve
fragment s Neneel«SF BBl AR @ EpERBEL £l hin REYEASTETE RAUCH Bkl and.
t hus, can be used to I nduc ex i vo or m ni stere subj ect
for i nduci ngcptablithed el sepciEie cHglXirdy againeehe Hh g nositiye twﬁt@ﬁllﬁ m&wﬂd

but are not Iyif éa@ﬁi of @anﬂMate Ripadeke r1"h§ BRGRY herbheRElonSiAAE fhrat the & ppEideés zﬁrémcer :
chol angi ocel rectal cancer, CZOIP us cancer
5 60}8:

e By nd
gastric canc gﬁfs‘ie?tflffte |CP]F‘E¥?é)eP§}§%“ L JRY IndpoeRPI AR
prost at e canceponSChgiandeldodtprdssing (DT AfOFhesPreailey ﬂuﬁﬁe@pﬁon@&&e alre

nonapept i des C ,
decapepti des %ﬁxg%’ SZI%EEM lgl%noig‘gr[lg%g%glnc ﬁgﬁeﬁg th%@@??%%cglﬁgﬁﬁggﬁg | D NGs:
2 to 19. Pepthrsduharinmgurnthesaiyno aci d sequence sel ected from anong SEQ I D

NGs:  6,oGognd A&o}/éﬁ%lg% Jii!-{sja% fe‘&%ﬁ thd ?&éﬁlt/l%gg§ tot ot ReVEAES pQRBLCTL

|ndUC|b|I|ty and thus are i cul ar pre
binding to HLA antlgen including C CAS (SEQ ID NO: 21) and the immunologically
active fragments thereof. Such peptides are expected to have CTL inducibility and,
thus, can be used to induce CTL ex vivo or to be administered to a subject for inducing
immune responses against cancers examples of which include, but are not limited to
AML, bladder cancer, breast cancer, cervical cancer, cholangiocellular carcinoma,
CML, colorectal cancer, esophagus cancer, gastric cancer, gastric diffuse-type cancer,
lung cancer, lymphoma, prostate cancer, SCLC and soft tissue tumor. Preferred
peptides are nonapeptides and decapeptides, more preferably, nonapeptides and de-
capeptides having an amino acid sequence selected from among SEQ ID NOs: 2 to 19.

Peptides having an amino acid sequence selected from among SEQ ID NOs: 6, 9 and



[ 0010] The present invention also contenpl ates nodified peptides having an
am no acid sequence selected fromanong SEQ ID NGs: 2 to 19 in which one,
two or noweanimnes3aci ds are substituted, del eted, inserPEUIB21NUEROTE SO

|l ong as the nodified peptides retain the requisite CTL inducibility of the
original peptide. For exanple, the present invention provides an isolated
pﬁptl de of | QSSh(t)\h@d\stﬂc#lg (J."HJ, 1n]iaglb]iéllﬂ;y ad thllQa@rpaﬁibuMIyq&eﬂeﬁediengt h corrprl si ng
t he am uence s e 0 n

o 0T cechB e eloRERs HPSanl AP Rt YT RN B P atnin el . %5

9, V\/ner e| n l,SC(BJ,CnCﬂ‘ semmfaimamong SEE) Y NDsaz & Bulmswhitbed twwoerrexrmamime

peptide bindg a0,H b&ﬁﬁﬂe@%l@%@ ﬁ@ﬂé’&mﬁsacf&)é& %ﬁéﬁé’as Jthé )HBBP%‘&?‘S ﬁdequQn

(ii) the amno acid se e am no ac uence
one or both &fe Iteﬁ‘élSIﬁQ)C bmp%ﬂzzhtéfrqiélﬂfé@mgval@@pnde Fay exanwle decopigseahi no aC| d

fromthe Nt%d@hﬂéﬁ&p@‘wcﬁ:@hﬂhs@ﬁ@d N@ébﬁle%@&wdﬂ n12M1t Be1@4aiNe eRR$H St i ng
of | eucine or t hi oni ne; ~and. t he C-ter m \?’éﬂ“f&’? no aci d of fal d SEQ

IDNOis seld CRRYFRIRE e éPlb‘EPpaC SravsRsegleprd 59UR pRisRe O
[ 0011] Mor eover(l) alhhmms ede Béquenseseldcad fadrs mergrow dﬁﬁlsaﬂg DESEQtIBcN@em tode of

| ess than 15’9 reil‘n? &%%1‘ segglia%am nr(T)1 ar(]:P Ca'rf(::i ?ubs{q tu ed g/there fOmR Etlcﬂ:%lﬁcﬂe am no
aci d sequence’ &8r gd’fromthe group onS| st n M no aci d

sequence sel éftAdntigeormnd iielugeoupotoniash ]S’mPﬂIQCBG¢S SEQ | D NCB 10 to 19,

wherein 1, 2, H{ th%%ﬁﬁ@&e@gécﬁgn&%ffé{)sx)vh@&ﬁl tﬁ&'%ﬁﬂo%&@&gu%%rh% Hné &eoo@t?pt' de
bi nds an HLA an ces cytotoxic T I ynphocyt

en an
am no acid s@&ﬁ@rt‘gﬁo‘ﬁmg(qh)ﬁ%ﬁﬁﬁétr% n the am no acid sequence has one or both

of the follow@aghe Bétfoﬁ@hﬁ‘ﬁﬁ(ﬁidl@ﬁrom thé &) telARUS BEQIISBQI IDONBGH Selédt@Mrbie
N-term nus of, said % s. sel ected .fromthe group consisting of

| euci ne or mAHFEHP AP S&HﬂNPlePﬁl)“etoﬁgle UPUPGHAA| amino acid of said SEQ ID
NO i s sel ect edbf thedi-tehaingt anmoaonisefshidREQ@ 1D WD isnseleoted|feume 'th@%roupThese

peptides are Bﬁ%ﬁﬁ%‘i"%h&(ﬁp%&ﬁ present a peptide of (i), (ii), (i'), and

(ri") t her eon es are contacted with, or introduced in
APC. [ GOAX Al ddoreprrs, @ﬁ@g@ﬁlﬂt ipyapéinn iabsa peondesmaplisalesd m1dﬁ|0ééb8§>é1@nlldeé4

having an amRo; Bk 41 SRANLNER 1¥1héﬁgtlp&§npﬁs @F PR L@ ReRE sdRcted from
substitution, deletion, insertion and/or dition in the amno acid

sequence sel é@(%&‘JPFWS&ﬁ%ﬁ& SEQ I D NGs: 2 to 19, so long as the nodified
pepti des retai(h) ztrhﬁmﬁlequid&‘sbq&nea' keléddelliebmithd npuptoiidiginglof SEQRID Nept i@  For

SxaTBLe 1 01 G800 1 BYEIL 90 RERY 085, O SRR e s R
sequence sel édtAdntigennmd elugeogotonindl ytiphgeyoés, and
(ii") the amino acid sequence of (i), wherein the amino acid sequence has one or both
of the following characteristics:
(a) the second amino acid from the N-terminus of said SEQ ID NO is selected from
the group consisting of leucine or methionine; and
(b) the C-terminal amino acid of said SEQ ID NO is selected from the group
consisting of valine or leucine.
These peptides are processed in APC to present a peptide of (i), (ii), (i), and (ii')
thereon, when these peptides are contacted with, or introduced in APC.

[0012]  Also, the present invention contemplates modified peptides having an amino acid
sequence that one, two or more amino acids substitution, deletion, insertion and/or
addition in the amino acid sequence selected from among SEQ ID NOs: 2 to 19, so
long as the modified peptides retain the requisite CTL inducibility of the original
peptide. For example, the present invention provides an isolated peptide of less than
14,13, 12, 11, or 10 amino acids in length comprising the amino acid sequence
selected from the group consisting of:

(1) an amino acid sequence that 1, 2, or several amino acid(s) are substituted in the



(i) an amno acid sequence that 1, 2, o several amno acid(s) are
substituted in the 5 WO 2011/ 125334PCT/ JP2011/ 002078 am no aci d seguence
sel ect ed wpames3gr oup consi sting of SEQ ID NGs: 2 to @CTWRzMeDIRIThe

pepti de binds an HLA antigen and induces cytotoxic T |ynphocytes, and (ii)
the am no acid sequence of (i), wherein the am no acid sequence has one or
both of the ;aﬁhrh(ﬂtijdldlgecﬁ:lhﬁd’eas@befeﬂﬁdn@ﬂle gétﬁt?)) cdnl@ie'trilﬁgé‘KSEQQDiN‘(Ds :2cb®, f rom t he
N-term nus of .sai.d .S e rom.the u nsi St

euct ne or BT REeR RN i BFAENED WETHGS ARy § R 1o no
is selected fnpthetmenqacadigeqoonsic (i) nghatintbd ammocicid segednge ha @Q@13]br efover ,

the present ignvenbi @aSRipkQul des an isol ated peptide of |ess than 15,
14, 13, 12, or ﬁf{gﬁ]& aac} S é|én | ength conprising the am no acid sequence

sel ected frorwkthesqg:p@%mewidstrpmgh% -termigips 9f il ARRAB MQiivsedesifdelierd thenat
1, 2, or sever@lp ca)mlgt@lga(gmgl&csﬂe@rrﬁe@%ﬁf@ s ed in the am no aci d sequence
selected fro e _group conS|st|n wherein the
pepti de Dbi ndrsH’)atH © (riamingt g é‘hlﬁlq%ﬁ c@it@mfﬂ@ &‘Gc,gi?‘tué’sconalhtéflg
(ii") the amoﬁOalamlcdlamqwence of (i), wherein the am no aci d sequence has
one or th of I n har.a e am,no, acid
rom ¢ HOTRT, evipIBudrome SR ERMAR WP iRian ity BT S BPSURT BTt g
of | eucine or3nkl lor dhiaméno amdh in lﬂ{rtg)h ¢dveprGingethaiamaho amd sojuardedelstted dfoth SEQ
ID NO is sel gt &g ég&msttlggogr oup consisting of valine or | eum ne These
pept| des are proce sed in"APC to present a peptide of (i), ' and

(ii') thereon,('WHeninpased Sﬁ@lﬁﬁ%&@t &r’e OF SRYCEL BN S) BE S‘ilttﬂlFUé‘%ﬂJ@éBel n
APC. [0014] Thﬁmttr aﬁemqueﬁeéesete)cea fFoumi ﬂtaegrro@mm@a $6ISSE@QD<’N©Q 10 to 19,

ol ynucl eot i d C th e t he nvent.i on.
Thede. pol ynudiess AsPeBasr BetuRsaL AR ALY Bt sy b T
i nduci bility dii) t}iel deind heidabqueaedeSE), whectipgptandesadd s¢quengartes ent or both
i nventi on, %?t}t%%oﬁ%? EICE%I%QHS%% a subject for inducing i Mmune responses

agai nst cancers mni stered to a subject, the present peptides are
present ed on t(hkeths sedoad empfo AmCHormghe - temingg 0 e CIES IDaNQGds palectechizom

respective p‘ﬁlibtg&iﬁﬁcoﬁm%hg%?[e%mn@%nféﬁh@rﬁﬁe -Qhgt he present inventionis to
provi de agent ositions. or substances that . include or incorporate any

pept i des or pdbg/tltaérﬂo EoPingbamige aekeOfridsthif? 1P NR it selssted drom gy CTLs.
Such agents, coavipRgidiivalig @flesdilkst ances can be used for the treat ment

and/ or prophyl XIS of cancer and/. or post oper at | recurrence eof
especially can p?lfgﬁs SPK?\?ESSC%F%QE’S#O@&‘?%E@ap%yg%gfgtzé%g% 1\)I cal
cancer, chol almgtcm;ethbmﬂaise pepticlenaraoni@ied widl ori@oddiced am &L, esophagus

cancer, e@@it r Iﬁleﬁg%%@f mv%%’%h huShdihids 'sEééR&l%tﬁﬁ‘E&&nuél&ﬂﬂlegﬁﬂf’@t{coﬁe yfphone,

pr ost at ncer t t1ssue tunor et anot obj ect

of the preserf tergatdassi theopipreay inyentiial heseavlinggleotigpsives be @ﬁﬁ%@slil(t‘icéns or
subst ances f @f ptpgret AP WRRCTANREMbIREPRN Vikthe 2b6Fe-ABEBEd FPHUE ofahe

present invention, can be administered to a subject for inducing immune responses
against cancers.

When administered to a subject, the present peptides are presented on the surface of
APCs so as to induce CTLs targeting the respective peptides. Therefore, one object of
the present invention is to provide agents, compositions or substances that include or
incorporate any peptides or polynucleotides of the present invention for inducing
CTLs. Such agents, compositions or substances can be used for the treatment and/or
prophylaxis of cancer and/or a postoperative recurrence thereof, especially cancers
such as AML, bladder cancer, breast cancer, cervical cancer, cholangiocellular
carcinoma, CML, colorectal cancer, esophagus cancer, gastric cancer, gastric diffuse-
type cancer, lung cancer, lymphoma, prostate cancer, SCLC and soft tissue tumor.
Thus, it is yet another object of the present invention to provide pharmaceutical agents,

compositions or substances for the treatment and/or prophylaxis of cancer and/or a



6 WO 2011/ 125334PCT/ JP2011/ 002078 postqgperative recurrence thereof, such
pharmaceuticals fornulated to include or incorporate one or nore peptides
or pol ynuepeottidess4of the present invention. |nstead of POT/JP1H0E0TS ONn t O
the present peptides or pol ynucl eotides, the present pharmaceutical agents,
conpositions or substances of the present invention may include as active
ingre?lﬁnts @Bﬁ%p@ﬁﬂﬁ%@&@ﬁﬁﬁeﬂﬁﬂ&ﬁﬁﬁ@ﬁpﬂ&nﬁmanﬁhmﬁﬂ@upma$&ﬂmcmﬁ@bt g
0015] The pept.i nucl eoti des e ent invention e.use
[0019] The peptlese S AP YEh R0 Y S5 Rlth IR PR e bAVE T RR, R 05 Vo
a present pept indelditi@rtodkapnpbaf péptidepnt pdyiuripotRESs twgreseatparorraitisalbj ect

bresent i hvarg s ShmpBLlBRS! Qe A RELY B BB B BT AL TR BRI GE 101 0
t ar get peptua@IWPCﬁarwgéOmﬁs@ah@éﬁemwm@fdhﬁéfeawpemw@rdu ngly, the

pres engoag 1r5;]entmrpan@@,rw ?é%ﬁclk&ﬁie%f %%iesémlnvm%ﬁlm ARG W inlau&T L
i nduci bili Yy

he . AP obtaln h net hods 0016
further obj eé*t%%fmﬁ%tﬁ)éesﬁ%@’e‘il}f’ STHIFER SOOI %O%’]g#ﬁ%é‘n%g%qq&é@w f‘rPcEIG& ng
CTL, such nemmadammngbydmﬂgﬁﬁ@ﬁAB@@@xﬁkdimmtmhm®&nmgmﬁﬁBp@nﬁkkmwﬁ-celIs
s O SRR BTE DR EREN o 0R RER e ERGPIRSER, hRVRRELON on

its surface or ucih ene el udes a
pol ynucl eot i $eckeAdbdibage bigh (Jd) indu@bélpx waH(ST@FQeth anqbﬁh@ pespinicdacei ndi ng

to the pr esenﬂmﬁlﬁ@ﬂﬂeﬁ géﬂ?dlﬁ gancgijes@/t 1§%ﬁ0ﬁ%ﬁé&€\%&s§é§@hé PHolsSyi N the

treat nent and/or rev tion exa i nclude, but are

not |imited ﬂlaﬂucmAP%ﬁ ‘é(HB@rTlcléﬁE‘éPlh%?se‘&%li aciA AHCs Qberingdyl such mediods.
chol ango@es! | ut ﬁrfuﬁledr@bjk@ﬁ@f th&Mesert @hv@nE6i &) prodide armetﬁ&DMﬁgms,m(gmr

ot at e canauh feapE Gefringtievd BEe” G LR ERERI wahaRPETTH her
obj ect of t hexgoassptesemirgthe pept;de of tlevpraenChlventaint cai iesdrflaye dirke sep obds of
the present 11%’0%%%1%% r‘%@% 912?? e fudes aéglé/nf’i‘a%tm ng(pdugé: 5 TOJelltr&%pR)r gf §

invention to prov or 1n
in a subj ect shbrnifepadyrepadebindingie rhermmw@plhd@l(bﬂpwtmh@i b}t @fyhdmethods

adm ni st eri ng,RERMLS mQHé@&ﬁanh%ﬁ/&breﬁz\éﬁé&rﬁ%ﬁcérn&aﬁffﬂ&%f%}ﬁc}ﬁ@%%
pol ypepti des or |nnunotgg%§ahé§ actjve ments thereaof, polynucleotides

encodi ng CDCRB! ¥8nphlbipt d%@?@gcwelt éeaﬂw@gcepsr%‘@ﬁ% licagreepelpangio-
pol ypept i des cellﬁll'hleca@cﬂﬂ(bm@&m/lu tolomettat et eﬁ@ﬁﬁgﬂs@dﬁd’ﬁrIgh@trﬁ)éhﬁ@@lsgats@lcany of
a number of tq%mglseases r overexpr ession,

t9..9
Suth ae concdfusgiBRARERer Bndich Rt 1ol iots HREL SCRCRRIGRRERIES S On
i ncl ude AM., tihaddéeretaadeyet Apphasobjecmt gre, preenvingentiongn ervide CTLs

cholanglocelbgaﬁkdq?qﬁéﬂgﬁ??sgﬁﬁw calorigsd@bpcancer, esophagus cancer,

gastrlc cancer, gastric use-t pe cancer, lung cancer, |ynphoms,
pr ost atl @0 AncdE is ystuothai @bisst of the Bresent inepHON [copegismicehoss i indycand 30 t he

present | nve“ﬁlh@lﬂe PfspUhsd@Saih@ dafWdr MY8 subjbcklin Adkdi thaLat SeLhpaRhbdeneRdRLSt i ng
of the amno acid &ﬁg%gnce of §H§%ID hK) 21 or n i rmunol o |§ IEY tive
fragnent thef¥oteP PistesaE e P EPRROH LT éH FRIKERHCTY & ces
cytotoxic T | yslyphpm;e's es nfuﬁilfh(ﬂ))glcally anive Sapaced tpegifi phlyﬂuc%tldes encoding

2011/125334P€}&i§n§1%% Q%g ‘?89a6?|ve‘gA9&né8$§“§1(ﬂgc SggBé&hﬁg aci d

sequence of an consi sting of
the am no aci dH?@@quélmbf m(pretsam\t@vermpn emed@tomns’aqf d npemer diethpidivdasean HLA

antigen and irélgﬂiﬁgel% &ﬁ’i@ﬁlg)ﬁioﬁl ED@@M?%&)%SI()EF%%ﬂ as cancer, examples of which

include, but are not limited to, cancers include AML, bladder cancer, breast cancer,

cancer

cervical cancer, cholangiocellular carcinoma, CML, colorectal cancer, esophagus
cancer, gastric cancer, gastric diffuse-type cancer, lung cancer, lymphoma, prostate
cancer, SCLC and soft tissue tumor.
[0018]  More specifically, the present invention provides followings:
[1] An isolated peptide consisting of the amino acid sequence of SEQ ID NO: 21 or
an immunologically active fragment thereof, wherein said peptide binds an HLA

antigen and induces cytotoxic T lymphocytes (CTLs), or an isolated peptide



[2] The isolated peptide of [1], whereih the HLA antigen is HLA-A2, [3] The
i solated peptide of [1] or [2], wherein said peptide conprises an am no

aci d sequeacelisebisdét ed fromthe group consisting of SEQPCDJIRZE1/0®R0T0 19,

[4] An isolated peptide selected fromthe group consisting of: (a) an

i sol ated peptide that binds to an HLA antigen and induces cytotoxic T

| ynphocyt es l@ﬁiﬂ;ﬁilﬁ@ﬂd(:@@ﬁﬁhgbﬁa@ﬁM@QCMCQQ?mGbﬁaﬁﬁﬂmemegleﬁll}&ﬁﬁvbD NO 21
or an i munol.0qgi ca active ereof .. .or an p

corpr i sing or e LnAEHE shtdRRE s R B grideatBrt SR EQTRASBEY ol 1y
active fr ag neviteranf sdithpepelothints andhish sinfigap ol inheeanytnoxach ngegognce of SEQ
I D NO 21, n said pept| de binds an HLA antigen and i nduces cytotoxic
T I'ynphocyt es ?%l}l’) the isolated peptide of (a), wherein the HLA
antigen is HL%LWZ:IS%@ pelet)dethéll sbeeiede fph paegeafis HHA-62. (b), which

conprises an [@]nrmsﬁgﬂea SpesaIg e &thw&%lﬁ 6 Qb MBI TORIHPIs&OMSInSihb AGdOf  SEQ
e

ID NOs: 2 to 19, e isol at ed ( wherein said
pepti de conpls?qélé’gceaﬁ?} 60%6}?%@% n%@?é ﬁb@)nﬂoh]é) group consi sting
of SEQ | D NO$4] &n isolat pephiée sdlevtdd fr@m th)ar gmﬁpemﬁhstﬁgloﬁﬂ acid(s) are
substituted, dele e , r.ovid | 5.0 ptide
retains the Lanllnog%(k::?1 St({e tﬁg bllf({]éggg?@“l%g lgSn aﬁ&jgld% T n? Xelcl%(sjc?}%?it ed
peptide of [ #hocyids (QTI@bmﬁ @lnsmtsfoféhe zamm@mdcssqiles;qubﬁlé@ IDeY@clear 4r om t he

icalty ac erf tefeotor A e i 0 n
group consi sthpgRficalFlive MNEnent tefeok! (‘Pﬁ]ﬁflﬁb@g&eﬂlﬁi Q@Rl:%k %ﬁg%ﬁ% r%'i's% %}r he

bot h of thefolo gcharacterlstlcs no-aci d
Nt ermi nus i F d&pBEoAti4 feghercRef g anﬁlue%lﬁgicglﬂy Mgivefrageges ?féh‘%)PeWél’Fm oni ne ;

and (b) the c&lsﬁﬁi’n@dﬂ?ﬂ{e aaﬂilna@cﬂ(sb@dnae SESEQUBINOT DIMviHReei Gk QU PeRYigdsi ng of
val i ne or | euci 1£ 8 olat eg¢ de of an ?of [1?to[5]
wherein said B&ﬂ«%a €8 a4 aﬁse%%‘?tagl YHRESpERt § [7] An isol ated

pol ynucl eot i de) thasotitaigpephide pef).ivderah taniLaratioén {sHLAo\Z 6]1(;1 [8] A
conposition for L c nor e
boptide(s) o {8 é[lrll%/ ngné?édggpﬂ%-og j% ')’Irvlﬁl@l?c&ﬁgﬁl?s% . al%ﬂl é)cﬁlﬁd% .?ce%@% g%&

[7], [9] A phenieaieupcansicomgpoish &R N@y: 2ttﬁé9treat rrent and/ or prophyl axi s

of cancer ang}) @E isbledBHUENLF QR oPlb) avRASH s&B%J’eﬁﬁdlé’@orﬁﬁfs% ﬁ@%ﬁlota!&ﬁf eof
wherein the conp05|t|on conpri ses one or any . one, of [1]

to [6], or onEAUSACeISIGE e&ofr%&aq HEYR eRISIsgRL PﬁiiEgﬂ%ﬂBQST%@ I RhgEEEE Lt €4
COFYDOSi tion eévdrQlaminberieisnarsaubktie@sd eictdd) hsesed, or ndded! gdvided said

modified peptide retains the CTL inducibility of the original peptide,

[5] The isolated peptide of [4], which consists of an amino acid sequence selected from
the group consisting of SEQ ID NOs: 2 to 19, wherein the peptide has one or both of
the following characteristics:

(a) the second amino acid from the N-terminus is selected from the group consisting of
leucine or methionine ; and

(b) the C-terminal amino acid is selected from the group consisting of valine or
leucine,

[6] The isolated peptide of any one of [1] to [5], wherein said peptide is a nonapeptide
or decapeptide,

[7] An isolated polynucleotide encoding the peptide of any one of [1] to [6],

[8] A composition for inducing CTL, wherein the composition comprises one or more
peptide(s) of any one of [1] to [6], or one or more polynucleotide(s) of [7],

[9] A pharmaceutical composition for the treatment and/or prophylaxis of cancer and/
or the prevention of a post-operative recurrence thereof, wherein the composition
comprises one or more peptide(s) of any one of [1] to [6], or one or more polynu-
cleotides of [7],

[10] The pharmaceutical composition of [9], wherein said composition is formulated



8 WO 2011/ 125334PCT/ JP2011/ 002078 for the admi nistration to a subject whose
HLA antigen is HLA-A2, [11] The pharnmaceutical conposition of [9] or [10],
wher ei n swiDRotioNpEsgi tion is fornulated for the treat nenPCollPzanc@o7s [ 12] A
met hod for inducing an antigen-presenting cell (APC) with CTL inducibility,
conprising a step selected fromthe group consisting of: (a) contacting an
APC with a peﬂtthdedlﬁfm&’lﬂﬁoﬁ)ﬂﬁa afbjdct vhoee ]HE]A dnfig¥ IsI’HLAeQQ Vivo or in vivo,

d (b t | eotid d f f
(1) vo tel i hEE i el RO ORBER 0P P E ST Bt o nbinifing o st ep
sel ect ed frorﬁmmatgdm:phezwmsmmfgamer, (a) co-culturing a CD8 positive T

cell wth an; ?ZICA ﬂ{odl%leﬁﬁﬁ in % Bﬁgg ng}r&%ﬁ?%@céipm Xmﬁf cft 1&%@&5%‘%/' gen

and the pepti one co-cul'turing a Sitive
Tcell with &ﬁm@%ggﬁrétemakectsé %the@mwnglamf &efe a conpl ex of an HLA

antigen and ga)R@Rtaafy af AROYWWRNE p&ftide bk ahj@oﬁeﬁ&)f ?iﬂi% ] tBVitbNdx @dyel g a gene
t hat conpri sgg\@z;aﬁfl ynucl eoti de encodi ng a receptor (TCR) subunit

pol ypepti de 0 a peptide of any one of [1] to [6] into a T cell, [14]
An isol at ed APGntrbdicigy epanhslanide escaliiyg the peptideafphenobdf [dn tdl6Aimotih gen
and the pepti %of any one of [1] to [6], [15] The APC of [14], which is
i nduced by t he et hod of [12], [16] An i solated CTL that tar gets any of the
peptides of [13] A oeflgyd, fof m?l}lcﬂrgme @1 compfidi6g a swheelettad émimdth€Erotps i nduced
by the net hogoﬁglst{ # [18] A nmethod of inducing an inmmune response agai nst
cancer in a sub in need thereof, said nmethod conprising the step of
adni ni steri n@akc‘@ Ct%féﬂggm,(?&% pasitisnipedd} vithan é&@ptﬂlafsﬁrﬁij:nhorp&ﬁtSPﬁéceoaf any one
of [1] to [ 6komprexioianmalogheahlayd et jepadd 613491?&511‘43 df pEreeb); a
pol ynucl eoti %t?) Ceongu '[%II’IPI té]fS Bosﬁ)tlvedleceﬂ{ Wltﬂ an exos%me t}léf[ present on the surface a

complex of an HLA antigen and a peptide of any one of [1] to [6]; and

(c) introducing a gene that comprises a polynucleotide encoding a T cell receptor

(TCR) subunit polypeptide bound to a peptide of any one of [1] to [6] into a T cell,

[14] An isolated APC that presents on its surface a complex of an HLA antigen and the

peptide of any one of [1] to [6],

[15] The APC of [14], which is induced by the method of [12],

[16] An isolated CTL that targets any of the peptides of [1] to [6],

[17] The CTL of [16], wherein said CTL is induced by the method of [13],

[18] A method of inducing an immune response against cancer in a subject in need

thereof, said method comprising the step of administering to the subject a composition

comprising a peptide of any one of [1] to [6], an immunologically active fragment

thereof, or a polynucleotide encoding the peptide or the fragment,

[19] An antibody or immunologically active fragment thereof against the peptide of

any one of [1] to [6],

[20] A vector comprising a nucleotide sequence encoding the peptide of any one of [1]

to [6],

[21] A host cell transformed or transfected with an expression vector according to [20],

[22] A diagnostic kit comprising the peptide of any one of [1] to [6], the nucleotide of

[7] or the antibody of [19], and

[23] The isolated peptide of any one of [1] to [6], which comprises an amino acid

sequence selected from the group consisting of SEQ ID NOs: 6, 9 and 16. In another

embodiment, [4] is an isolated peptide selected from the group consisting of:

(a) an isolated peptide that binds to an HLA antigen and induces cytotoxic T lym-

phocytes (CTLs) and comprises or consists of an amino acid sequence of an immuno-



[19] An antibody or inmmunol ogically actdg ve fragnment thereof against the
peptide of any one of [1] to [6], [20] A vector conprising a nucleotide
sequence wacodingtthe peptide of any one of [1] to [6], PCZOP20A1/h@eT8 cel |
transforned or transfected with an expression vector according to [20],
[22] A diagnostic kit conprising the peptide of any one of [1] to [6], the

nucl eoti de Ofloélgdllyoa.rctltf@ﬁragﬁéﬂtl%@%é Rbtilld ;nsisBRE of #3lamiNEadis M ke S de of
any one of [ib]\i(g %]g , Which conprises an am no acid sequence selected from
1

t he group co of SEQID NGs: 6, 9 and 16. In another enbodi nment, [4]
i's an isol at €6 thepolatel eptidebed).fwikdeh tdrapiiresup amdivsicid saqgerak seleatd &idm

i sol ated pep%ll deroﬁlg%n&%'urﬁd%fﬁﬁgglﬁﬁbp‘ f%tfgen and induces cytotoxic T

| ynphocyt es or “consists of an am no acid sequence of
an i mmuno-  9o)\D ix9dted peBREBAPIICh 3PP 1idYsCO207 80 hadiseqlehge that 1,\2eof seagrent of

the peptide ¢gapsi ?% Q%rg% l%stﬁ?u mﬁd“d@@teﬂcingel%&iq Hﬁtﬂ&eadared He é).BlMCl@l (b)

the isol ated pept rrses an amno acid sequence

sel ected fr oﬁ?qq@e&g@fdbgp%wgl% (@) (ok pleeeeﬁeald@@d@e@ peptide ret@l@; thef°Tls ol at ed
pepti de, whi qﬁu@m iof g% ladppggl@m d sequence that 1, 2, or several an no

acid(s) are tit @mﬁy i nse d/ added in.the amno acid
Soquomee of T f%tf‘&lgpe@fﬁ% 8 GoroL 55 it hn 3SR b PIHCAB T to

ret ai n§0@198 Ci adcﬂidgc idihkiabgvegbthehebjoets gihtsatumsptfithieinvertn willdergme at ed
peptide of (@)ore aI(eﬁ? whiD@E €bibwiA Eﬂaﬁb@ﬁ@sbﬁﬁtﬁbﬂ 1§ réﬁ'dAnAg L&%%lhﬂ

), d
addition to the ab v%&) her objects ahd features mvedulonw
become nore ﬂeﬂ woeawr%ﬁg%ﬁw%@m&ﬂw HWﬁbefdéiSaPPIbédlné‘*é§t@Pii pat Both t%e read

in conjuncti @dsregmhﬁ stiMaACEOAP afV¥hiich ztﬂdgué aloNifl @ét@dﬂél' ®SeriplnRYESS, ext 1S
to be understoo? b$ththefore 8’ rﬂmg? theln%/.}fntlon and the
fol | owi ng deCdPMER §EBRTMP iSO LY T ““é sﬁaﬁ e OREE ARG 8 not
restrictive obdinkeats afubkaninverticnr [ropdréculal, tvaaile dted nesnbiod iindastisbalfhetdig with

| nvention. | ?efB%rET%{bLQ ﬂmbe%k Lffec e r%%?ﬁﬂ&ﬂt? gis évﬁ Qeea?q%ﬁécgaﬁgd &L Gk Ny th

reference to a nu preci at ed t hat
t he de- scri peiRPoniis 111q81r@ts\terczfttha/eveitmtnrﬂeduwetrwn@ﬂlcmdcﬁs|h§mh@g okhast r uct ed

as limting gfvehién. '\Vh\ff%)ﬂﬁ hﬁi&ﬁc\e{ﬁéﬁsoéh%l aﬁBﬂéaﬁﬂoﬁ@ﬁfa? %éc&@@tlﬁy@@%@ ald sqk'ilfednﬁy
occur to those who are skilled he art, w.thout arting fromthe

spirit and t ﬁ%t@e&pelt&fm&q@eaﬂlﬁ%m B Spisk a%%@rﬂ?%oo 5 e tiPn ahdreari®qdai ns.
Li kew se, ot merth@é:ppeﬁde&l cldigat Llﬂcemsebﬁnefdtﬁ@tsamit@dsgaeﬁeatge@qcrﬁdvtameg@rcﬂsent

descri bed bel s euAararronse! Pt GrERRIR A PR L BRI R ar
Such obj ect s defceedibelow, behefll besreadity Frpacemt agbesevikilledbe tepgpaSech objeas t he
SDove by ST RSB N5 AL I el itk y g
t he ref er encéle cheBPYHOLRE TEMEseilda, BRI andedldpispnilde inderemyesip hgdrawn
therefrom, alone or with consideration of the references incorporated herein.
Brief Description of Drawings
[0020]  Various aspects and applications of the present invention will become apparent to the
skilled artisan upon consideration of the brief description of the figures and the
detailed description of the present invention and its preferred embodiments that follow.
[0021] [fig.1]Figure 1 is composed of a series of photographs, (a) to (c), depicting the results
of IFN-gamma ELISPOT assays on CTLs that were induced with peptides derived
from CDCAS5. The CTLs in well numbers #3 and #5, stimulated with
CDCAS5-A02-9-183 (SEQ ID NO: 6) (a), in well number #2 stimulated with
CDCAS5-A02-9-241 (SEQ ID NO: 9) (b) and in well number #8 stimulated with
CDCAS5-A02-10-35 (SEQ ID NO: 16) (c) showed potent IFN-gamma production as
compared with the control, respectively. The square on the well of these pictures

indicates that the cells from corresponding well were expanded to establish CTL lines.



[ 0020] Vari ous aspects and applicationsygf the present invention will becone
apparent to the skilled artisan upon consideration of the brief description
of the fiyonres/ams4t he detail ed description of the preseacT/JPeuent20tn and
its preferred enbodi nents that follow [0021] [fig.11Figure 1 is conposed
of a series of photographs, (a) to (c), depicting the results of |IFN gamm

ELI SPOT assayg c&ﬁragrla§t hal cave 'E)Prfﬁ;@ikl& @sta ¥k s H&F’s‘hb@ﬁ defd éﬁmﬁﬁl CDCAS.

The CTLs in wel ers # - SEQ I D
NO 6) (a), PP P‘P nﬁa%é? ‘%Eg H‘ﬂ@éﬁg&@ ﬁ%’ NO

9) (b) and i Ipepl&iel-pLﬂwﬂlbafge#c&llstdl)nIﬂ tht eiduik 'R mesqﬁalm-gaﬁm(a%li@iﬁdﬁom

16) (c) showed qt.ent mar, ed ..t trol

r.oduct i on. as t ,
Fospect i vel y e g Catiee pRRTT R RER Mgt TR fRE R e Ml P8 Rat e
cells from cgamasagun@hqmgnw.gmnsmaget @l papidedset ovidsanylgeptdesCTL |ines. 10 WO
2011/ 12684 PES. Qﬁggtilrébqg’g&ﬁﬁosleﬂ of @BHADE lin@ ErapMPi(£Ab (528 @tﬁngﬁﬁg?éshlfﬁofjat a,
it was not sho speC|?’Dqu‘é g W@Eoducthﬁgg fromthe L stzﬂis ted wth
CDCAS- A02- 9- 38 A 388 %gmi ragng the JENmuRgPiogpgian of ) . In
the figures, shmulantemdwma(aas:nmmmm-mmmmm|©ranag1a>|@isCA15a4;@:etloesl l's

pul o, W11 L eQAPNPLA 21 REBI! bl i 13153 W b HGTIE

[ fig.21Fi gur evith dash peptplesbdw pbteat Ifé%gemrr@fprcbdmog rapheparé¢diyvith she ¢wntrol.

depicting th of pwa%
| FN- ganma pr E%E}%ft}ggtrr]éso k ﬁalc[{ltl%gr\llfe}%qstl a%%g? o(l)% Wﬁ? %ﬁﬁg%@&ém%u%@gé?h( SEQ

ID NO 6) andhqipprameseeryde aul 35 indspatys thy NdY-zamma pr%lcpeg aEai8st Ea sty at e
that CTL |i n@gt@ggeﬂb\bjﬂsgy@dp@ﬁd%| mul ﬁ.tl on with each peptl de show pot ent

| FN- ga r S W t e contr L

o oA 2l 35 CoBheT Pohpiar R SR8k 2 20ty it RGN | ne
appropriate ;gemmmodumioh of ther(dl'lc albass etshaé:hhli%l&l—tg/almMngrdddum from thg@imst

Larget cel s ieluhilaed m:ééﬂweﬁbg 923 GRPARINGE kil oure S 1o

=

conposed of a dep |c he | FNgamma
product i on OED%S@QZ H)-ohexEe Mlléhghebﬁsﬂulw ﬁ@m@m@fa@ﬂh@tﬁﬂndﬁ)ﬁw&t he CTL

lines stinmul edne lg"stﬁﬁ)lamh@&% &pﬁ@@slﬁﬁ%@ph@nt\@N ?lmﬁﬁq)r&&)ctlon as
CDCA5- A02- 10- 35 ( SE . The resul ts denonstrate that CTL clones

est abl i shed K9M8#tehYit the RoRfQl Hné%%ﬁglaépﬁ dedieteiigg e mmy RAYHivha
production asggiasmagecens ptnlsémeuﬁmtda@h peptiletaie "f'i igdicgtes the IFNndingad es t he

| FN- gamma pr odugct on. a used th the each peptide and
O oy el SR e AR PR BARALY By’ Cort S not "o Sod with
any pept0digs [fig.a0agjre Bfis gompdsied of Bnelgiaphcdappumegdpafific Ché @nmpjhsgaampl cting
speci fic CTL I M ug ess CDCA5
alrcl)d HLA- A*OZ(S%Q&C%\(%% ﬁ%@égﬁugf g%sggﬁd&%Bﬁ?ﬁL § g or th ?ill | ength
of CDCA5 gendrapgipeedvithdfledt Aaé)2@bﬁf thelfell lengh EREDEAR @ere watsi Areppsetl 46 t h
CDCAS- A02- 9- 188rd1SEQel ' NGhe SdatIRAMER (B PERT A3 - %0@@19&%&@@ 1Y NaQ ) RBdw&d D 7

ther hand ABECTHACRRE Sibtt F08 erl oty MipEshebeksar g iast

target cells Ae*ﬁﬁaﬁﬁslﬂad‘kgzlﬁild)}”@n tHALARA AR, Ino( i griificeak egecific @[EA&l\(leWise
circle). Des%e#e@tted %galgst tar‘g”g )fprgs[sLooe%t léff{m%g@(ﬁ%l 1289 é

materials simlar o escrib ere| sed in
the practi ce(whltttelsqle)ng of enbodl ments of the present inventi on t he
preferred ne i rials are now descri bed. However,
before the pﬁﬁe]és?s‘eén ptrig%‘eorl s anaﬁah{ghods are described, it should be
under st[0@h]t haﬂklt}tdugh enylestodpandmsateaink simeilaloy eqlilvalstrtathose deswtripedhelemot

| ntended 0 R bl el fithe drbciRRRKAL SO HRHAGRL oF 8% L DAt diioR! B8 ot

i nvention i s not | e part T'ar Sl zes, |nen3|ons
material s, netHesEs @gihéés dpyie¢so et glateél@b AR ﬁlm@aectuéiwwer defornthee’ may

vary 11 Vo HELAAIRASIAP Q—H-d AERBAL 4R B ed, it should be understood that these de-

scriptions are merely illustrative only and not intended to be limiting. It should also be
understood that the present invention is not limited to the particular sizes, shapes, di-

mensions, materials, methodologies, protocols, etc. described herein, as these may vary



in accordance with routine experinentatjon and/or optim zation.

Furthernore, the term nol ogy used in the description is for the purpose of
descri bi nyothe/2a33%i cul ar versi ons or enbodi nents only, PamdP2E1/ME78 nt ended
tolimt the scope of the present invention that will be limted only by

t he appended clains. The di sclosure of each publication, patent or patent
application neaddoahace withtrbuthesRp&irhémaionamdls opﬁﬁ@z‘ahb@aﬂdrmefnmm@rtaﬁ-ed by

ref erence herel inits entirety. Howev not to be .
Conetrued neholuickin 704 desEition T AT puOl A B B bk oLirsiant o
such di scl oswr embydivientsiwalygrangrsi rot intendedtte bmit thinb@ps obthegreseseindaftioned, al |
t echni cal ve the same neani ng as

comonl y undgl}aztg%%gg%Ml&d%ﬁy@otﬁiégﬁ%&%&kﬁr{;@l n the art to whi cﬁ t he
present i nveﬁﬂlﬁéﬁﬁcbéﬂl‘@ﬁéS‘aCh wbéla%t@n@pate@rﬁrlpﬁ@m appheatiaBiHtonghELIS &RECT on,

i ncludi ng deﬁﬂléﬂtlbh@d“sﬁ)ecﬂﬂ'cﬁlhy ﬁ@&tpf)ﬁﬂted H&“reﬁéiiéhc@h@fbm tohes éﬂﬂi}&fr'}%\ﬁevemt hods,
and exanples are illustrative on j ntended. to be

[0026] | . Def MATERSRRLCIN 1S Iphe GRgst d@é"m a ’élﬂ?moné% ¢ ipyontion liug‘éthnﬂgg%F% mean
"at | east onahtedamtesch ditdiesund B‘ﬁvﬁtﬁl@@t f)nclallrwgntmlndl cat ed. The terns
" pol ypepti de nles@%ﬁlt If\g%e dgfq ned Qﬂ %CE 10%} a%d%cugrlﬁt%? t'epntls? ﬁs%la%f:%%‘? Ra% tﬁ' sa%1 hto
refer toap yier of 'amno acid re ues G 6r 0 am no aci d
pol yners in waohgengommonty endarmtos! oo qf@sdld@re(Skl)ll 1nﬁlye ztrétthilph ithed

resi due(s), n@fes@ﬁ’ﬂn%%ﬁ BEloY socfl‘fb'z{s%'o@goﬂfﬁ& qllé Sknt s?@&hc@tﬁ)na{ntchfd'nfg akf
chem cal tic corre% ondi ng nat ur al occurring amno acid(s), as

wel | as to naliﬂHPla% Wl 6%{9%@@& #ienn eaf&tqilaﬂ)brrgﬁmdé anwlr?éamaleﬁrﬁmd IpyEHEdt i de”

somet i nes usgﬁma{hdtﬂ@enmrﬁ}g@mb@pﬁmﬂgl cation is used to refer to peptides of
the p nLi.an whi ch are 20 residues or fewer, typically 15 residues
Wl DO |

or fe is typically conposed of between about 8 and about
11 residues, dfHeeror8s ta", 1" randi"thed as ucddi2rdid heah eatriedsaondiandss dtheasiseised

herein refer occurring and synthetic amino acids, as well as
am no acid a% %C?ﬁ&ﬁglﬁﬁfﬂéirtngdno acid mmetics that simlarly function to the

natural ly occhheltﬁnga@pW@eH&eds Pepiiden @nd cprataniarp asedi inteeshangeahiylsreig fals or

D-am no aci dgefeNRtatfdt th¥r GGEHAS h&g r&UR0. Bfel tBi$n APy t@%ﬁn@@&@%@@n{&‘s fnhe
genetic code, as well” as those nodifjed after translatlon incells (e.qg.,

hydr oxypr ol | A&UCchyRIerRE TBorF BBMBRAGH aeﬁﬁiﬂles By be Miagshiseidvs (e pr n%%atbwlzise

STTLERufe (ot TEELECS 0, AT iy e st
ar oup, and ateRBPSaEToS AT BrlR B BEERRP RSy BERE sl emve one or
nore nodified iFhegcmub(lg)bpqmdﬁbmrmtanlestm_cckbpthesre(seatgpemfl«zmms_es used to refer

nor | euci ne, h@a&a& Bfthe }Eséﬁ%hsde%tlo Hopk BE rézgpfuﬁyhr &wef 92;5195@ f15The phrase

"am no acid m rs to chem cal conpoun er ent
structures bugsidiepr Eﬁwerf ilengBriad iotygisalby gempgficd 6f h@w&gn aborp 8284 AP d Laci ds
may be ref er k@gided, JTRN® ¢t Medid@sr commonly known three Ietter 12 WO

ﬁS%éﬁ%%ic%Pé%%%@%%ﬁ RO REH P b Tt el RECOrRAE DBt eegener |

" pol ynucl eot Iad&nq acidwjad well iaglerhirmndid' mtdgelaﬁd amirgh' act mirsted thzntsmndﬁmngeabl y

herein and, c?%ﬁt h]te%r é\frﬁclﬁr éd%ﬁﬁinf Ia%%n XCldsD qﬁlrﬁ%t egldatng l§e nh}e?i Qfm&lg the
heir cormonl y ted Singl ezt es

an no aC|ds reterred er co
[ 0029] The t erais baBeamino aand@l Nat@uﬁﬁwmurm@ alamowgeis armtheﬁmﬂ@n@@hw theher ein

to refer to Zenetic code, as well as those modified after translation in cells (e.g., hydroxyproline,
gamma-carboxyglutamate, and O-phosphoserine). The phrase "amino acid analog"
refers to compounds that have the same basic chemical structure (an alpha carbon
bound to a hydrogen, a carboxy group, an amino group, and an R group) as a naturally
occurring amino acid but have one or more modified R group(s) or modified
backbones (e.g., homoserine, norleucine, methionine, sulfoxide, methionine methyl
sulfonium). The phrase "amino acid mimetic" refers to chemical compounds that have
different structures but similar functions to general amino acids.

[0028]  Amino acids may be referred to herein by their commonly known three letter



product that include the specified ingggdients in the specified anmbunts, as
wel |l as any product that results, directly or indirectly, from conbination
of the spEOI2biledsi3ngredi ents in the specified anbunts. 8athP2EL/AR78\hen
used in relation to the nodifier "pharnmaceutical” (as in "pharnmaceuti cal
agent" and "pharnmaceutical conposition") are intended to enconpass a
product that simbblyde tetdne-laedrisy@bbls geceeingdhides by N FNY-IUBBibcliengedi ent (s)
as .well as any product that results, directly or

that make up Ohe nc%rrl ﬁ/:m 1S ;Y

indirectly, fromESHBr MR % onpl exation or aggregation of any two or
nore of the ilhgrtadiseéges,, 'mol}fnmolﬂonﬂeé}s'bmpbzbtldm apfl "owdeiopcidb pee wed tihter-

I ngredi ents, cHénlgf gﬂgm%ﬂ?%ccoﬁﬁﬁ cﬁfler(xﬁ&%lsﬁgéacl@; m&h@&t@& ?&t%ﬁﬁéﬂﬂo fHEe or

nmore of the in resent

i nventi on, tﬁémmcew%s refﬂﬁ@ﬁﬁ@émheilwmra@témcceam “}gﬂ%kﬁﬁfc‘é@ﬁ;cal com

{Jgsn ti q;obzgg ef eﬂhett@m@nwga{toqﬁ@t' SRRty adtisg mr@aﬂgéas@me@el@ fo feRiMOENd of
e presen |nv

pha eutlcall SIO|O i call ccept abl e
carrier. [ 0030} Et ﬁ"rﬁ“g]é‘ae b ﬁﬁ?"r’rg%gﬁ‘lgfe@éﬂnit é]Eec%P%F% P‘isl 2é“‘r‘xelﬁ S an
" physi ol ogi catddncadeeptdsl ﬁreballyrolr ﬁ’fdlr,ecﬂi)s ftlﬁledorhbﬂhem(lin ofrthaﬁlﬁcﬁied in-

phar maceut i cal | entd 1ngﬂé/ ? al l %é (fletFI 15 Wég%gedrlh%%:la% SiCIRRS Irntold][ }ea

subst ance orgv I Cl e, or so
filler, dil ueplnarm@mtlpalerﬁas lnspﬂlarmmeubucale#gcatpgml a}vhar@acmutleahcampomhvml) weed in

carrying or 4r@nshgs Eh&ﬂnﬂa@?a EHBh&%at%ﬁéﬁc‘ié%'tﬁ@Q:u% hﬁg?@kﬁéﬂf% Oa%%g%lefrtr ﬁ{/” one

organ, or portlon of the y, to anot her or gan, @pr 1 ON
The phar nacelgfqd(%t(sh@éh@%k%‘ﬁp theepBisT 13 el %ﬁfant/ ﬂ?&od&% syl sV QT filnd

particul ar usigeasy, Y@acédsinatldn, I:(B}ﬁpl‘é%ﬂdﬁﬁr a@freltnRIrRAE Mo bAMBRL 6flhe if-he
phrase "vacci ne EFJPgglal S .erre

C CO ition"
Po 5 subst ancB it SR HEOFGHER PhTG S T OLL eI EORor ORI poghEh
i nocul ati on iredcGo@ndraiesactip@OF Min¢loe ntoes of fhamgr@thenmgkc&drcbmgly ihelteadomtaxef er s

to a substang tﬂe n?l%@«%‘}tio th(é\(?% S‘bflé %Lﬁf%&l d ntblaﬁh 091113% Rhlohti@hl com-

physi ol ogi cal Ty i cul e co armaceut 1 cal
agent or compeslilt)lil oti@ferttchénx poget \bef aﬁlﬁgmegiaémﬂlecuﬂfe@remlmn@ogthbst ance

that shows anQbh@a{dnYien RRAL %&%a@&it&ﬁ ly 6f biB&lolodiOfilyex 8ePlifte cdrlecase of
phar naceutlcal agents or conpositions for use in thé treatnent or

preventl VO] of ThsbEsse "Bharmperuting netfcenitldle carieh el a gBYtdogiralboirseRirblFons may
| eg;ﬂ to at | earsigr oaeustwmle&gm GidanOh phmyrsalcalmgu;zaf bh/ysamglwnycuac@amer ce: I 3
and/or tissues direc r i ndirect e i ncl ude
educt ng. or - T Ripoe e P BLARE o sbiels: TSR by PEF R {orE B cel 1 s
and/ or tissueslid ﬁhct diduap exdipingablvgnt drredeapselatied frewnabﬁn\amadue camgngdi ent s
is induction 0 g
formul at ed, Enisgg %g tgg W%g&%gcfi ? Bydjf %%%gg%g ggl'ltnl O\?/18 O?%félr é@%ﬁ{)ﬁ may
al so be ref eloif&? hody ole anpilipkorgan, gy pgrtioniss thekasty. or "t echni cal product”

[0032] Unl ess ottegihwsRet®dal Rgshts (Srfl%n{p%ﬁlﬁbnsp@ﬂﬁ@f)resérﬁfilﬁfe%u@)l@flh@ﬁa&@ﬁ‘lﬁﬁr s
over - express are nof limted

in exa of whi.ch i.ncl
to, AM., bl a&é‘g?s Y?&%S%g‘:f é&&‘tﬁng%ﬁg‘él’res%‘&ﬁ%‘i%&?n éﬁf‘nﬁlgf‘se YAt drisRel 1 ul ar
carci noma, Chiferredtoorsent" ahmoangaic C(ﬂmh@gU)&eﬁmﬁwsubgaﬁderthﬁ haadeer,
gast ric di fflf&nctltoxrt)o 1n%@(gec%1rt tulrﬂjo?%‘tn% ?11 u on%gp g(?ﬂ]tn [ Osltngfse cancer, SCLC

and soft tissue tuno ' T s CytOtOXIC T
| ynphodQ@d'], “dhgttempxdct v ingeddient’ alrrﬂjel‘n@:a‘fl@rs taraéubsweulma@agﬂmangmpq;ﬂthmr ein

and unl ess Oftﬁ'ﬁﬁé%léf%) oRBBE bf | %1%% {1¥eit i) el & Pard L fnothélcéﬂ{pxtg)rf nfh- T
| ynphocytes that are”capab reco ni zi ng non- sg

t unor / cancer Cg#iqakagegt ?wmnw@@pe@e &&m sslytlwgieﬁefa&.rﬁffr% 119@ salé%rﬁwedhats uch
cells. [0033kh&s&bﬁasotgw%whsﬁnﬁafdgmﬂeffédﬂ@otrefcmlplblhﬁcéé’e of p@annl&ednmr ein,

representatlvel}/ refers to the su tfég sél &p ? wg |nctlude but are
not 11 mted CETHAIESHLNS [ ASALDE S RIS IOPPACHKE 45IVEHITA- A 0205,
HLA- A*0206, Igiclien®B2 dhe &gﬁﬁ{s&fr(kﬁﬁ@pswﬂbﬁ% nﬁﬁﬁ)kﬂld fo dldesAdEHI8logidaPerAPDEI®,
HLA- A*0218, Mdﬁ*yoa%glgn ofrbANcAY Q4K %n%gtig_s"u@&- (ﬁ?e%%l? O indirectly. Preferably, such

action may include reducing or inhibiting cancer cell growth, damaging or killing

cancer cells and/or tissues, and so on. Typically, indirect effect of active ingredients is

inductions of CTLs recognizing or killing cancer cells. Before being formulated, the



Unl ess otherw se defined, the term"kit3 as used herein, is used in
reference to a conbination of reagents and other materials. It is

cont enpl avedotienein that the kit may include m croarraypPCehippir/neokser, and
soon. It is not intended that the term"kit" be limted to a particul ar
conbi nati on of reagents and/or materials. [0034] As used herein, in the
context of a"sdibjeesdredientpaidyeio, betibRrpbt@se buskIb] &ed swbs{a@te Nt tehhicsl) HLA
antigen is HLA- refers to that the subject or patient honbzygously or
het er ozygous dS"ZESess HLA- A2 anti gen gene, and HLA-A2 antigen is expressed
in cel l[60Bf] t Hmlsubjtlerwisedepedd, ertteas "@ncdidl fefanttd ervancerJovearfespexsient t hat
t he net hods i u Y, t he
cortoxt of t@ﬁb&?g&&)éat k&dq?ﬂ.%% &f w}tu@ﬁ ui,%ﬁ;ﬁi?g&etgké‘ﬁfcﬁﬁﬂﬁl 8&1@1& blafdpérccgkcll&éus
if it | eads t&eagy qaﬁ?@a@fﬂéﬁ@ran@ers@@irana@celﬂlé@nfcamlmmrCMkp¢<é§r§P@hcaélpere:DCA5

gene, or a degsHas® dalcd g?a@,tndlfaﬁc\z’@ SRER difflisdBhashbl, ulda@fdrl Bimphbmahe
cancer in the subject. arr@tsg reatment i s applied prophyl acti cal ly,

"ef fi caci ous P HEENSICRA td’s“‘S‘i?rmB‘PE'vent s cancers fromformng or
prevents or alwrﬁvsisaﬁmW&ecﬂsfnm(baie ey icotot@fic &Taymp]nocyliff'iayamnuimeﬂs ands

determ 1o | oA OR ALy At . BN AR TR ST TRy o 7
conposi ti ons refer torvesuﬂ;rgsm@f T bywepitocptes fliaharewnpdble 9f jepognivang aen- Ef;lf CQbHS t he
‘prevention” thun%rﬂﬂﬂé@r%él'lss Vlrﬁg 1&@&&%@115)Sélﬁﬂn@l@ﬁ%th@rd@ath%@ﬁ&%ﬂgeabl y

used herein to refer to any activity t r educes bur den nortality

or mor BPHXy fYdessditheayise defm% Erttriah Aha - ophytedlicsciedppititivelyprefers
primary, secenerisybipek, Eﬂfrﬁpléé’()‘f\ﬁlﬁleﬂﬁfﬂd&nbdt%/@ﬂlcﬁ 1imi‘8i th SHPAL AR 1,

DY Vet o1 2 SR L £, UBHY PR REKBL OO Blogaif 308 S5ERNITY

2011/ 125334 PGF0202HIA QUZRT6, Mhaeapax s, HEA- Xi02 18s HAAYAG02L6, HReA prie2 et | on
and prophyl axj;s (K*OEII@ Rgﬂ[% g%ldpﬁt clb%ebase and the energence of
synptons as Lrl? as re CI n ative 1mpact of an already established
di sease by redimedsmgherwiretde nﬁdathﬂ: tﬁ@@ld@t”rﬁg ua¢ds1@fag1@,15ells@t@dei@mns¢ fcatcpons.

Al ternativel yin RbR¥ERLEQHS ﬁﬁﬁotﬁé&ﬁﬁ%ﬁﬁ&"I&s%ﬁtehﬁ;@zit&ﬂﬁ‘erén%ﬂ%hé @pggyof
prophyl actic therapl es ainmed at allevjatin severity of the partl cul ar

di sorder, e. §ClPSIRETMRGaY rd D rpakeie it - gﬁa neygipiealersihat @F tftr%t% be

[003ﬁ] : nt heh]?ﬁfw&e(h palftlctéllaeCmﬁm@mn ofié@ithtsind/dr hgatdrf@at ment  and/ or

propny or, can r._an r the tion O ost oper at,i urrence
Pher oofOt o BRI SRR spRE G EPlspE BlieR R RS e LERY erovat of
cancer cel | s patigng’s) HhAtﬂnti'g@rmscI‘ILAW”gbbwttp gt tianbgcoaspatieh lymdazygously

i nvol ution oL, flgtglro‘% @r e&J ?ﬁs YR atnﬂgeﬂ lécﬁﬂdquRfAﬁ ng%ﬁ'lg&ﬁ&ged in

suppr essi on of occu cancer noi regression,” and t
reduction or cFefighe ﬁ‘&’dﬁ%@f Peteat s ILARDfiset i ve treatment and/or the
prophyl axi s ofT@MBELEn ST BARRMOADEAR dhYosARSs bﬁﬂfeqy‘f&%nttlheerﬁfoﬁgﬁﬁﬁit&t}ﬂf

i ndi vi dual s hayi cance , ,decreases the | evels of rkers inh the
bl ood, and al'l é\?l gf‘@??f %ctlreéHP‘émsﬁ?ﬁiﬁ”ﬁ%agE%tg}?ﬁhﬁﬂte ‘éarc“)qﬁof’fquarrpl e,

reduction or leantptcoMﬁﬂMbemafﬁt Stydhmsoféﬁuaﬁmshiekpl’ewom(f)ﬁ(é]DClA\‘S@eye tor aaketegse
and/ or the prophyl 9% [ stable
di sease. [0 Oén%) Fé( P, X eélg?ftor"é?e as%a %ci%)oge%{ 41 oszT?g ncP 1{1?he s%%ile}g':{ "WWhen ?1

resent inve {erm~ant i body"
refers to i wremmg1S@bph¢dnsroahﬁda¢trca@yré'nffs:aclh@& godant [t 1taf¢t@rd§pm®refvmtal |y

reactive to ,gles tg&ﬂtf&%H%eP ﬁ:;:oer% oPﬁRMa@é’s té?ﬁﬁc%?%ymf@ﬂm%‘ch@&?'m?f%
i ncl ude human anti bodi es rimati zed anti bodi es ric antibodi es

bi speci fic astIupes deteiiningdiip asposiiPh i a8y KAAWD RsHASSOF diagRpstng &5t her
proteins or &I@gﬂl@@ggbﬁwugndmﬁﬁttyﬁwdy fragrrents Furt hernore, an anti body
her ei n se est nse and s eC| ally cavers. intact...
monee! A Toe r e REnChERGE Morn” 3t FOGRRBERS bl e BT ordion i o
(e.g. bispeciid the canitexb@fdheépre‘mmm'daﬁd ‘proEtyldxéd sff caiwer, isntlaetmaati inedi es,

sctivity. s PARBTROS ARG A% GURY s dhd AARLRELRR U RABER . |
lgM. Unles @cwblldety\ﬁﬁosledla@fse rfédvenapn an@prophElakis gar oeai eﬁtnrlfﬂilaclfy,tsé@qmiat)’s ed

herein have Lhg(S@IR HPBRRIIADIAS.C WRRDInAGIRERhAO kY pepBy19fis Q¥ sl R ¥
skill in the art to which the present invention bel ongs.
development of a disease, secondary and tertiary levels of prevention and prophylaxis




[0038] 1. Peptides To denonstrate thas peptides derived from CDCAS
function as an antigen recogni zed by CTLs, peptides derived from CDCA5 ( SEQ
| D NO 2Iwowerw2s3sal yzed t o det erm ne whet her they wer ePamtJPYano@pis opes
restricted by HLA-A2 which are commonly encountered HLA alleles (Date Y et
al ., Tissue Antigens 47: 93-101, 1996; Kondo A et al., J Immunol 155:
4307-12, 1995ncdﬁll;m§ ktivetfiesalimed at théprenaitichad pashhgtazsh, of BOdibgression of a

0039] Candi dat L di d d d f 5

O o e g PPl L P S R S T i By
candi dat e peplrediysswblighed UiseW® R0TdOMRS BB RGTAPR01diNY 0ROR8-reldedt ¢dn-ed:
CDCA5- A2-9-6

CDCAS- A2- 9- 2%151@?%@%%%@&%9 4?5 )‘)re&%%ﬁ @%58%@%&%%@5&1%%&@?&%? R 9. 183
(SEQ I D N @}ylagiihstapes gimdhat aliedatimy heseveyily eibbasaigulgr QI?QYdGISEQ | D NO.
) CDCA5 A2 18t engthéPatNQ an%)met%f%m&ﬁs 171 (SEQ ID NGO 10),

o B0 230 e S S 2 SRR e
CDCA5 A2- 10- 28&/of BEQ@rdveniioh oflf)stopeldGAB raddrrdfee3bere SHQEIudE N@ oflt6¢ following
CDCA5- A2- 10- A2- 7
CDChe- A2 10. S8PY383 1EPRerehd) oo gTad e Sk helipdeR e 8NP ot on
of T-cells byagtendsicells threhbelu(i®Osi) regrebser of 4 t)m(jt}lemduhtmmefs@nmm ads,

CTLs were s u%ﬁ}}?{ﬁ‘@JSHJnl of 0%@&1@&'0& §P@ﬂlc@fy th%tthﬁ%f i%tgire@goﬁ %d%re%étlbn%cﬁ of the
CDCA5- A2- 9- SEQ | 6), CDCA5-A2-9-241 (SEQ ID

foll ow ng
NO 9) and c%@ Qmﬁmmgssli §é€9¢m mtm%)andformgp@éww SRHEY deFreases howed
potent speci iditaGhlarRiCitipydiley tiRgRLASSsist FiAEYidagk hevipk taRdr, WetBades BREETdIY €

DD e TSk S TRIRM 60 5 S et SERSHRE 725,
by HLA- A2. [ @0dct}l.Fionerarhple, l€DiADN @e hepiosemu@rof sxppeasadnstitueanfertivell | s
such as AM., tllaht"?\%dﬁ{d/or the prophylaxis include 10%, 20%, 30% or more reduction, or stable

disease.

[0037]  In the context of the present invention, the term "antibody" refers to im-
munoglobulins and fragments thereof that are specifically reactive to a designated
protein or peptide thereof. An antibody can include human antibodies, primatized an-
tibodies, chimeric antibodies, bispecific antibodies, humanized antibodies, antibodies
fused to other proteins or radiolabels, and antibody fragments. Furthermore, an
antibody herein is used in the broadest sense and specifically covers intact monoclonal
antibodies, polyclonal antibodies, multi-specific antibodies (e.g. bispecific antibodies)
formed from at least two intact antibodies, and antibody fragments so long as they
exhibit the desired biological activity. An "antibody" indicates all classes (e.g. IgA,
IgD, IgE, IgG and IgM).

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

[0038] IL. Peptides

To demonstrate that peptides derived from CDCAS function as an antigen recognized
by CTLs, peptides derived from CDCAS (SEQ ID NO: 21) were analyzed to determine
whether they were antigen epitopes restricted by HLA-A2 which are commonly en-
countered HLA alleles (Date Y et al., Tissue Antigens 47: 93-101, 1996; Kondo A et
al., J Immunol 155: 4307-12, 1995; Kubo RT et al., J] Immunol 152: 3913-24, 1994).

[0039]  Candidates of HLA-A2 binding peptides derived from CDCAS were identified based
on their binding affinities to HLA-A2. The following candidate peptides were



cancer, breast cancer, cervical cancer4gchol angiocellular carcinom, CM,

col orectal cancer, esophagus cancer, gastric cancer, gastric diffuse-type
cancer, |wogodansse, | ynphonma, prostate cancer, SCLC an®#C3OP2011/H&98T8e t unor
and not expressed in nost normal organs, it is a good target for cancer

i mmunot herapy. Thus, the present invention provides nonapeptides (peptides
conposed of ndenefiag no aci d resi dues) and decapepti des (peptides conposed

of ten am no Ld.resi S -,ecogni zed epitopes from CDCAS.
Alternativel ﬁ(t%%'%?be%g%t()sﬁg}é)%bo%ipr ovi des isol ated peptides which bind
to HLA anti g€MRCAMMNI-RdG6ESEQUDBNRI B, T | ynphocytes (CTLs), wherein the 16
WO 2011/ 1253%@@%@_&%5@%]5 I‘?@P&)i de i s conposed of the amno acid

sequence of 1 or~is an i'mmunol ogically active fragnment thereof.

I
More specifi @@%&?'4%9§8&§E@@dﬂﬂh@ms, the present invention provides
pepti des congyseAsQf2-ang3srQ 1BANC: @Equence sel ected fromanong SEQ | D NGs:
2 to 19. In e red i ts, the peptides of the present invention
are pepti des%%é%%@'%'gggggg(gﬁﬁﬁgcf)d sequence sel ected fromanong SEQ I D
NGs: 6, 9 andOGA5{ANIATTEIEQADINO: $of t war e prograns now avail abl e, for
exanpl e, on t.er H those described in Parker KC et al., J
| mmunol 1994%A$A92r1§%%1)(§é§2§%§% é}hd Ni el sen Met al., Protein Sci 2003;
12: 1007-17 €DCHE AN 17 b(SEQ tIND:el®he binding affinities between various

peptides and diAs N gghs ¥§E(§ﬁﬂ)i1\$‘(§1.-11'§i nding affinity with HLA antigens can
be neasured as descri bed or ex?\{néol e, in Parker KC et al., J Immunol 1994
Jan 1, 152(1CDGa3ARI0-87 (SR Ha NOekdal ., Blood 2001, 98(6): 1872-81,
Larsen W et (aacABMD-B)-6) dEONBINGOS13)2007 Oct 31; 8: 424, Buus S et al.

Ti ssue Antig 62; 5 Nelsen Met al., Protein Sci 2003; 12:
1007- 17, and%ﬁ%geﬁ%fggggﬁ&%ﬁ\? 2007; 2: e796, which are sunmari zed
in, e.g., LaldixDAsAME@R2a(SEQ mN@ntS)Phar maceuti cal Design, 2009, 15,
3209- 3220. 0L RiINE. fiynding affinity are described, for
exanpl e, inwﬁﬁe@‘ggtﬁéggqggkﬁmno 'opdl)tal Met hods (1995, 185: 181-190) and
Prot ei n Sci efd¥CA@AR10-96 (SIBRADTEABY ), Theref ore, one can use such software

prograns to gghegs ANOGe70 (SFAPBINOARY) la¥gd from CDCAS, that have high
binding affinity with H.LA antigens. Accordingly, the present invention

enconpasses %&&2-&%%&%@1 fN%'n]y())fragrrents derived from CDCA5, which
\é/oul ﬂ heodigt el’l\m)ﬂﬁe%ﬂ s:f_teldiiiﬂnditw stti_hldi'ﬂ,tﬁélaﬂtﬂr—lwlﬁf’c)yblﬁg@ml@‘d’b' dﬂ@@mgsp;g@@ﬁan}s. .
urthernore, su ept.i des i ude t he peptide co ed.of. t.he .fu
ength of CDARAI BERpER e GELY B 1Ee BoRbLRRa PRTBRPT SuRliskide mei a1
t he nonapept ieswalndactiad Apeiolloder mptidése present invention, may be fl anked

wi t h additi onglp@arisng ggi E6 . |l ong as the peptides retain their
CTL i nduci bi | %X.éﬁ?he 4 8?'(5 ?a;ﬁqg d;é)ft?i onal am no acid residues nay be

articu

conposed of a Aﬁ&%&?&h(ﬁ&d&lﬂ@: 8bandong as they do not inpair the CTL

i nduci bility afpths-£r-i@i3pakEQEPiNGe16)Thus, the present invention
enconpasses peptides havin inding affinity for HLA antigens, including
pepti des deri ¢ ?WIMTE 4 fqnﬂ&ec’aﬂcec,rhf BriVaY g pinat ajggteelbhan
about 40 am palsadivith, respbtidne gepddest Magkeabxits d2QodmmatothadCOIE ASus aahitigehess

t han about 1 1N 4. 44 ner.al | it is. known.th \Eications
o one. two, 1By BELAEs O hETRREGL doned dre iR CTROM uEEL P
function of thistgddmilda;Adr in some cases even enhance the desired function

of the g6419i N&indy L @b@Adé genfqu Bver@ggﬂegée_aqn PERE: A8 shdh £ AMPEBLUASS

conposed of an am no aci equence dified by substituting, inserting,

del eti ng andfFagser-JueAshepnselecervig! Gnceechlanziogrilver eerigomasiMliesolotscith

original ref eneReessHARNER e 3MEDEMBeK PRI ai@fugéat@ieraaﬁdai 1@m'dg>&mél<,:al
ca

2CTuLLY O SIS PERLLSH 200 S B sy PGl el S 04 1054
normal organs, it is a good target for cancer immunotherapy. Thus, the present
invention provides nonapeptides (peptides composed of nine amino acid residues) and
decapeptides (peptides composed of ten amino acid residues) of CTL-recognized
epitopes from CDCAS. Alternatively, the present invention provides isolated peptides
which bind to HLA antigens and induce cytotoxic T lymphocytes (CTLs), wherein the



17 WO 2011/ 125334PCT/ JP2011/ 002078 10: {§487-500; Dal badi e-MFarl and et al .,
Proc Natl Acad Sci USA 1982, 79: 6409-13). Thus, according to one

enbodi mrerwoab1ye33pr esent i nvention, the peptide havi ngPCTUPZMt0e0ts | ity of
the present invention may be conposed of a peptide having an am no acid
sequence selected fromanong SEQ ID NGs: 2 to 19, wherein one, two or even
mor e am no a(peplﬁdeaﬁ eorﬁﬁﬁ@d of el atigd acﬁ@é@l’eh&dofagm oD NOHEL drtisite dmmumo-

th mb t tid
a0t eI A 6T M BLAREY, RO SRR R PR
are substit utuectntldlepﬂvetés peptgles tedposad df en amiteetid feqtitreeanlectod ondars@guence

selected fro i

retain the Wum bi It(} ? %refﬁ‘e&%?nﬁ%ldﬁrg e tﬂ@? (Ptt ﬂg? n pr% e%gmqg%hgﬁ
enbodi nent s, af%@pﬁéfﬁtqwr@fngtwr@negeﬁtseqwewq estedrhigm Eope SELEINOs: 6,

conpri sing aw 4@Eieo aci d sequence that one, two, or several am no aci d(s)
are su jtuted, delet inserted, and/or. added in the am no ac sequence
sel ect 2@642ﬁ0m(ger?ﬁf?§3’8§%"faﬁ RiGrangs iy aypla E]G %F%Wﬁﬁcpnctll? HEEFE ?‘é‘% Bept i de
retain the CﬂLos'e dekecibld In RarkafKE bealgdilginnabl pEptiade, 1$2Q®)45]53’476&edoﬁelséﬂ |
in the art w ale%%)(gt 1nZS%1 E&?St lbnpd()\?' fjf'jcan beql {ohca c’ulaltef ﬁl%rbmcp ﬁf%etlegtl ons

and/ or substi e%l ons o an-am’nd acl d sequence a sinhgle am no
acid or a smabtwegeneaersagetidds saditHoA actighss freglite. Binding hﬁfma:tcmfeérﬁlhm on of

the pr oper ti %ﬁtl%gns tcgl?bé)ﬁfegéu?&i asad&é}ﬁ)eacfog e§d e qg@’afker Kb ét%l t ﬁHﬁmﬁﬁéler r ed

to as "conservative substitution" or "conser tion", wherein

the al terati dR9bfanal.grdtlei W3 s ifuzshima X ¢irabt B qu\g,oph 9§|(@r |1%J2 $hr1r@ﬁ68ns
Conser vat i ve nguks hll BM@ erblhﬁ)bﬂneﬁcspzmm gétd ; Bunet iBeoak |eVa15Tf§B1!le5‘An@anE|0 aci ds

e et opnotB AR Ny AT 57, ! QR4S o Ry Ak e
?c: fls (R ]P PNoS@QNE 207 ; 2Ge 7%, \x}hﬁclﬁa,re Tymmaridedsindegc hafulaﬁtelfmdlengi tCherent
i de- oha'n ( Ghugleghui! BYRR, 005 B 3EHERY AL MNA (6P %g.*%%;%lﬁg PR s,

T, Y); a sul afinittaserdessribed. rﬁ@rrﬂ}ampéelrtﬂmﬂﬂum@ of ignmugotagidabMettiagls 48998, and

am de cont ai nk{g| AL iy %H@Pﬂ)télP!SCMnCéE(20®19 48@@§§46§0Tﬁé%bﬂ&é1gn§ tdeaghadn (R
K, H; and an aromatic group containing si de-chain

addi tion, t héOﬁtwemgﬁ@mé F(gw&ecg F@a%%raeaeﬁs defites fwr%m%éheél%%lgh are
conservat i ve bsidngd afhuity @itk HIOA aﬁﬂgenan@wmﬂmglgz) thAlpadskitein(ekion Ghm;mese(s G) 2)

A b i ne (R POyt PR RF Leails pey AR Ertag s B ReCi e (my
zlgl) i n_e_ hg 22, A E@g%@%gé@ggméuganﬁgzﬁ suffé{@gzvg{;ﬁp@grpﬁs&megwg s;n;h Seri ne
}t) des m 4! e 0 se t I glgt 5 ]

Creighto el ns 1Such conservative ied peptides are
al so C(ﬁﬂ(géfﬁﬂer eldietpsptides b @hq pFesenpmvepion, pgticularly the nonapeptldes and decapeptides

of the present invention, may be flanked with additional amino acid residues so long as

the peptides retain their CTL inducibility. The particular additional amino acid residues
may be composed of any kind of amino acids so long as they do not impair the CTL in-
ducibility of the original peptide. Thus, the present invention encompasses peptides
having a binding affinity for HLA antigens, including peptides derived from CDCAS.
Such peptides are, for example, less than about 40 amino acids, often less than about

20 amino acids, usually less than about 15 amino acids.

[0044] Generally, it is known that modifications of one, two, several or more amino acids in
a peptide do not influence the function of the peptide, or in some cases even enhance
the desired function of the original protein. In fact, modified peptides (i.e., peptides
composed of an amino acid sequence modified by substituting, inserting, deleting and/
or adding one, two or several amino acid residues to an original reference sequence)
have been known to retain the biological activity of the original peptide (Mark et al.,
Proc Natl Acad Sci USA 1984, 81: 5662-6; Zoller and Smith, Nucleic Acids Res 1982,



WO 2011/ 125334PCT/ JP2011/ 002078 present,i nvention. However, the peptide of
the present invention is not restricted thereto and may i ncl ude

non- consewoaniwvesisedi fi cati ons, so | ong as the resulti ngCrodzflt/eeopepti de
retains the requisite CTL inducibility of the original peptide. Fur-
thernore, the nodified peptides should not exclude CTL inducible peptides
of pol ynor phi10: §487-500 DalbadieeVis PaGind St b]lormb@gu&sxcaasdl @shabes, ™ CDCAS.

0047] Am no j esi dues y bhe insert el eted and/ or
Laded 1o 1 he HuGeP ALt At I8 ob BRFHGRne P IR P e Rt VB bR o
aci d resi duedbanmy (H4. adliabidity othibe efasemhin@naahimay deaompgedrof ipediideghaving
affinit To i I ifies
(i nsert3, der LA al R Sl 8y alm WAGHESEQID Nps 26 10, Sheaak T o' 1
2 or several pr éYenalmgli‘?e@Imln%é?lé%?i’@éé@ﬂd@ﬁelﬁWn@S%&dd@d/oHéWéﬂﬂﬂeq e anqihen

"several " nNeaRbodin®nt ftﬁé"ﬁéptl@@@ HOthe Biedént 1ﬁ@htl§1¥ﬁﬁp|b@ petids c§m9f151f1 wer. The
percent age of am no, acid be nodified r. exa /o or |ess,
preferably 1894} aq%éesque‘ﬁ‘i?r gat&néftg"roaﬁf sgf’vi%rg/glﬁ’rnol a&dgs) & H%‘Feéi fledr ably 1
to 5% [0048iMeaedusér hddedhie tlmcu‘mﬁleoihc1dfse@&mcegeledmmhﬁfoa@)‘z§£q meENgsesent

eptides ma ur f f l.] . OF SRS conpl ex
\FI)\A !to h an HLAy 2b[§| 1% r%gﬁhgﬁlél’f o?&ell‘q‘(gdl ep Usdg%fa% eﬂrleg %E %ucébelﬁélc(% pep%%%s t gt
not only i ndtp@EtlcteT Iispitetrred lespogimeanés ﬁlemeghdeboﬁtdiﬁ neesaftfinventign traytbee HLA
antigen. To Eggtédeg @Qmﬁflglﬁ% RE Qﬁlﬁlg)e&l&%éalu%e@ﬂ'oilb qq10b¥r s%%}%f érhﬁl&)'agﬂ(s) are

i nsertion, 1 0oNn a t1on he ami no acid residues to |e a
nodi fi ed peptsvlaféltq{% .dﬁlgtqdnww@d ansl/piRddgd & the gpigo aqidh segyange; sslected f f%‘bt i des
that are nat ufn@hg)SEdz BpNayed, 9 ﬁidnlf{ﬁ tdvededendmdtified peptideetapeohd €M e sn-of
pepti des di s%l a]ég g bi nlewg antigens has al ready been known (J

| munol 1994 dU9B51ty §5ths orig H%)S‘Qﬁetu cs 1995, 41: 178; J Inmmunol 1994, 155:
4307) , 6@ fi catosoofSskilhetie art vellotcopegaliat itdyvideal alditiond, iisduae deftions he

| munogeni c @é@kh@%ﬁg@hgﬁi‘@ aBra%ﬁﬁQEth&ﬁ{éh ot il%%?ﬂngﬁran%fﬁ‘% Or aRERN1 des

exhibiting h Inrt second am no acid
fromthe N-t@erecniage @ﬁﬂs@mptagltdéueswts n theg@ﬂsn@ab@n aiethh ipgperies of theewigsial

peptides in WhjighadibGidCchh Mt RahuSRERRAA6 hd " dohs SRS suBltRGiM b vahi ne or
| euci ne can al so _be favorab ]y used. Thus,  peptides. havi ng an am no acid

sequence sel EBVaUFPEMIsHENG @Eféﬂnrﬁhm%era@rwi alrgowveﬁe@i K 1P pPrLBROHE ami no

acid fromt heuﬁﬁatreﬁﬁnuauﬁ (ansérhan@muamta@orﬂtaslegpﬁﬂfe&ng)funt:h@qaﬁﬁ@iﬂn@mo i's
substituted with | euci ne r nmet hi gni ne nus of

The” am no® ac it Sflio TEh BB o RefRleS e MR T Dol o b DS,
| euci ne are cbmtleanplhaﬂ@@hblylctahmqﬁoe@e(m LiIn\MniE.i iYW, Y nV amgtvehilierpood ment ,

t he present e
p §§Q§'19’N9@ rom frﬁpof’p:)t&lﬁssl&aéﬂa h%ng'ﬁllé‘f?)u@&zﬁ& RAtHae

t hat the secon m no aci d erm nus O he“am no aci sequence
sel ect ed fr oRf&PO R ClragieiistiSED qopungp an aliplatiy side- @@Hs(ﬁ tAsted-Whal euci ne

or et hi oni Ny gAY @bub B ST icusinS, T1¥ aruer aGitRANARSRehah e, SEQ
IDNOis SUbﬁ% ne. or | eucine f odi nent.s, the
adnGoaic Sl Sl 502 ey S Bt e IR ST st Dot g v

pepti des of
sequence t ha&ldbhxhaﬁle(RoKd}DQan‘dQn%drﬁéﬁcngﬁﬂaﬁﬂlﬂB%&tﬂ#@ﬁﬁﬂ(}B R, ). &cid from

the N-term ”“8C_1L1§Bn ttﬂg f %P\u”?%%iat %Mgﬁﬂs %nﬁ gonstgm a%{u? d (1;;'5 Ot%‘a@ aer r]gns Vedtl§ EQ ID

NGs: 6, 9 and I’s substi FeucT e s et hi oni ne,
C-term nus ofubstigutans ho caciadobeuence of the SEQ ID NO i s substl tut ed W th

valine or | eugj Q\qam[lpg b%r@l%; d)utl ons may be introduced not only at the
SO

term nal am no aC| at
2) Aspartic a01d (D), Glutamlc a01d (BE);

3) Aspargine (N), Glutamine (Q);
4) Arginine (R), Lysine (K);
5) Isoleucine (I), Leucine (L), Methionine (M), Valine (V);
6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W);
7) Serine (S), Threonine (T); and
8) Cysteine (C), Methionine (M) (see, e.g., Creighton, Proteins 1984).
[0046]  Such conservatively modified peptides are also considered to be peptides of the



positions of potential T cell receptor 4TCR) recognition sites of peptides.
Several studies have denonstrated that a peptide with amno acid

substi t utwonsiwmyshave equal to or better function thanPChar2wi/oeaes
original, for exanple, CAP 1, n51 , - - (264-272), Her-2/neu (369-377) or
gpl00 (209-217) (Zarenba et al. Cancer Res. 57, 4570-4577, 1997, T. K

Hf)f f gnn et @kese;ﬂt ihvertion) H(?]\(/e?@@ 2he p&ehide ot @& (p3¢sedBid8ertion, is ot Ostrille@nne e][

al . ncer i, mmunot onne et a
e orunohens anf FSRE nosl PSSk o i B 8R55 A0 Tt ns ReBMBEcSent

i nvention al wdm’m&wppﬂate&fanilheraunhltelm ofduoihdity bivheoriggel peideakino aci ds
may al so be ?l‘}lag&@ re nﬁ@dﬁe@ﬁﬂftﬂ%s g‘?kﬁ{ ﬁ%t%%élu@%ﬁf@%dﬂlcﬁ’@? ?%?tﬂﬁ%f des. Such

nmodi fi ed peptides éx irtin ant i
retaining CT|901YWEli11§|VF11i14I5FS t@rsafrcw hqwlw@a, gng aflples 9?6@&4% i nventi on.

[ 0052] ffomﬁ\]er ,Amﬁ@rhcm@s@@@tmgeb&ﬁwcﬁlusﬁtutéaieaae@alana/@r aldeaks fven of the
am no aci ce an endogenous qr_exogenous pr ot el havi

di fferent fuﬂ?g ‘g’ﬁ gled’éesgf“fl&‘%glo&% tgglagu&& HHIRE i ey ‘beérr%aygl? ‘quft%‘} gic
synpt ons ag altlIEBéfr(Spmacfhle)/eSJubgfﬁalbﬁﬁﬁngrﬁﬁnbyB Toddie the rddpasief OT e indoobilagn
per form honol si N vai |l e Y Qns in
i ch the.sedieneasanl RRtE MRal Rl AR BT BARGE LB Sufl Bubbagfe

anot her pr ot ekamplghbr? q'rtseb%@l@ res smhkgercéntogn ofrenihoruilo diersisathe eem t hat

there exists 0oL VQBaR Sp&%\':vgleaﬂi‘an Beilis Gbr & ﬂgﬂlé‘q cﬁ%‘ (qsfe\gélf TRE &%@nt&g& the

obj ective peptide, the objective pept i de may In or
increase its Osmmwldéftﬁ Pﬁmﬂlfwdtrna}h%fgrrﬂ&awks 20%21/1%%8 Erﬁ@r%é éS%tog CTL

i nduci bi I tYIéJéﬂstrh@ﬂétpr&BﬁébEambr ks %u&hmateﬁﬁﬁeﬁtafbeﬂso 5¢,0053] Al t hough

peptid h bi ndi n aff n|t to t nti gens as,descr.i bed
P bbve. e olpah Tl bRl et i Gu OBt BRPEEE PRI RS, S ch
are selected pmsemediomgletwrﬂamﬁu mlmmommdnsgh:dmpida wigh ah HUA tptigea. an

i ndi cat or, aﬁ%e;e%mghp@iéfg&nb ShE ﬁﬁgﬁgﬁltﬁa%@s?lg indgtk d dﬂ%‘a Qﬁ{)}é&%esst de

Herein, the phrase cates
to | nduce dbgmmedingﬂﬁfgetrytt@dﬂedﬂLérﬁmng@h Torteafendi thgpqéldbs Cf(mlm@))dlflﬁdubv her,

" CTL i nduci b'sﬁl')sttﬁ‘utldnnﬁl'séiﬁg§ cfens%oﬁghﬁ/‘ol; é(dcﬁﬂcloﬂ Hene ﬁl?ﬁﬂdj&l& f%sidﬁ%%mgﬁ b

activation, PrO eratlon pr onpt ySIS of .tar get cel , and to

i ncrease CTL Hr %h%\a%%mlaﬁveﬂt ‘@e%wgeéfmyf Ffa%qd&wnotf) pes qsrﬁle)%@rem lity

:3 sI accgrrpl |t s heardly dlmzb,g@ungndhﬁﬁéd rép@laiiyy agthhlsétp,mn&éslef@apﬁ@eﬂ&p(afy@d bgxanpl e,
- ocC e acr e ah enar

oot T1osl 1y bigdRER IR R ARG biorrER O igaRbl o diPaRys: m-

| eukocyt es, amuhogértegics $9950dl al180 h Iminuhokt ]9@4p1=fpﬁ; H3e&8, meilxicagonsi takeding

posi tive cel kg, I%gu fﬂéﬁé&ﬁlﬁgé %P@MQ&’%‘%@ p%g GadsREth ‘dE' ng the

| FN- ganma pr oduce ease agal nst rget cel t he
reaction syst®ftie}ansgeni c ani rral s that have been produced to express a

hunman  hibgyoant lf%@xeﬁﬁﬁlé ;@pﬁ&&' e&hlﬂlﬁlﬁgsﬁ Aeg-iAbednding BemMyhaied hhve el shnan
R, Longmate J noI 2000 Aug,

e
61(8): 764- 7@6‘30#?3%3%1%‘631CA$¥I|°H1 %‘% @6‘8}{%‘5 S@SH%?PF Wfﬁ&i}‘&’cﬁe&‘i mthighine esponse
by a m ni nal Lelmwlmqo@eptaiecumwhmh t]hi@ték’fﬁﬁﬂ]ahﬁﬂiachdmmmdmldﬂalﬂependent

on HC (HLA) [ T re n sed ! exanpl e,
the target ceffuiCﬁle TRy aE‘O%F%gad‘fog bq e e(dl_gfhust %Qﬁ@?}laﬁﬁ% ﬁm&’ %fld { Ot OXi ¢
activity may selectedfronl aney SEQﬂrDrI\éQs ditodOtwheraiy theeteeaskaninp @mcltfmn ther Yet

celI's. Alternadi¥g!ofthd &ml%)ﬁcﬁeseﬁﬁ%% Bﬁﬁket;% k4] is@Gbéu'f%@éz'imﬁe&'i&ddfced
and rel eased by CIL in the presence of hat, carry 1 nmobilized

pept i des, and&hieniae sy wheeein Hisi %TQWSZ%H? Bninp Beidiregience el thg SEQ ID
anti-| FN‘ ganeD Exes teralwitintalile 8 REcine are contemplated by the present invention. In

another embodiment, the present invention encompasses peptides having an amino
acid sequence that the second amino acid from the N-terminus of the amino acid
sequence selected from among of the SEQ ID NO2: 2 to19 is substituted with leucine
or methionine, and/or the C-terminus of the amino acid sequence of the SEQ ID NO is
substituted with valine or leucine. In preferred embodiments, the peptides of the

present invention may be peptides having an amino acid sequence that the second



[0055] As a result of exam ning the CTL{$nducibility of the peptides as
descri bed above, it was discovered that nonapepti des and decapepti des

sel ect ed Wpami1aneisg t hose peptides having the am no aci #C3ageEneeoindi cat ed
by SEQ ID NGOs: 2 to 19 showed particularly high CTL inducibility as well as
hi gh binding affinity to an HLA antigen. Thus, these peptides are
exenplified amifs ﬁﬁ@fl‘bﬁﬂhem&dhﬁﬁ@bﬁt}ﬁfantlﬂea@d e&ftbhcd dele i faiim among the

0056] Furth I trated t
bept i des. do- 10 ThACE B AR B BHET B Stk Beie BB el 8 F om any
ot her known termamsgeiee pnioducidseqidncs of e & (possbditited witbfvalimkeown or

undesi red i myne r esponses Wnen used for immnotherapy. Therefore, also
fromthis aspect, these peptides are useful for eliciting imunity against

CDCA5 i[H0¥nc eYubptittitienstgay fhingodyqed nﬁeﬁmlb’ gethedermipd agyeaegids hripbatat 8,
preferably, pegtibsast JosnitiaoT @éll?éafb @r 1) sesphanmssieebesdpiided. s@{;@r@lrmng SEQ
ID NOs: 2 to 19, %é onte ted ‘F’Fr resent (ﬁ@ntlon gae\’]
addition to rBdierhaxs I3n Orﬁf PR HER ‘ﬁfg‘bf‘%&m FUOSH LY © ‘361H%1
pepti des of tder lpntesﬁmt:tmmﬂﬁﬁthamnf theyoriginal ifokedntple, GIATRY, ppRpL .6 &Rr-24@ul ong

as the resulting lin pep ef al the [egyi e bility of
the original Pept (%é)lf&‘}i . argm{) %tearl'a arnf/:er gyrﬁ@ﬁr?g?hledg?gﬁﬁllka te HLA
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that there exists not even a peptide with 1 or 2 amino acids difference to the objective
peptide, the objective peptide may be modified in order to increase its binding affinity
with HLA antigens, and/or increase its CTL inducibility without any danger of such
side effects.

[0053]  Although peptides having high binding affinity to the HL.A antigens as described
above are expected to be highly effective, the candidate peptides, which are selected
according to the presence of high binding affinity as an indicator, are further examined
for the presence of CTL inducibility. Herein, the phrase "CTL inducibility" indicates
the ability of the peptide to induce CTLs when presented on antigen-presenting cells
(APCs). Further, "CTL inducibility" includes the ability of the peptide to induce CTL
activation, CTL proliferation, promote CTL lysis of target cells, and to increase CTL
IFN-gamma production.

[0054]  Confirmation of CTL inducibility is accomplished by inducing APCs carrying human
MHC antigens (for example, B-lymphocytes, macrophages, and dendritic cells (DCs)),
or more specifically DCs derived from human peripheral blood mononuclear

leukocytes, and after stimulation with the peptides, mixing with CD8 positive cells,



can be used in connection with the preggnt invention in a |ike manner as

t hose disclosed herein. One of ordinary skill in the art can prepare
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example, AAY (P. M. Daftarian et al., ] Trans Med 2007, 5:26), AAA, NKRK (R. P.
M. Sutmuller et al., J Immunol. 2000, 165: 7308-7315) or K (S. Ota et al., Can Res. 62,
1471-1476, K. S. Kawamura et al., J Immunol. 2002, 168: 5709-5715).

[0058]  For example, non-CDCAS tumor associated antigen peptides also can be used sub-
stantially simultaneously to increase immune response via HLA class I and/or class II.
It is well established that cancer cells can express more than one tumor associated

gene. Accordingly, it is within the scope of routine experimentation for one of ordinary



b: determning the activity of the peptjde, and c: selecting the peptide
havi ng sane or higher activity as conpared to the original. Herein, the
activity wayoimesisde MHC bi ndi ng activity, APC or CTL i mdumopiti/ma2g7sand
cytotoxic activity. Herein, the peptides of the present invention nmay al so
be descri bed as "CDCAS5 peptide(s)" or "CDCA5 pol ypeptide(s)". [0065]111.
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exanpl e, conventi onal e ti de synthesis nethods ted for the
synt hesi s i n&el éotemu)l ypgwr@éelgy‘ Rf HBEMEE reppRnse SEnalatiag begdieyH camige6;

(i) The Prot@h&iBiogMabs 1n&ar16@dﬁ%%maﬁt§§§%?wi@a€éﬁitkd olf&iﬁ)pn(g)' The Pepti de
zen

Pept i de. Syt REBFIPE(PHUFIARGL £y ol (e BHINERe) Cbirsmry N B BB cof
Phar maceut i catith {taelanhichnnalizaien pfotncaapanasahimaiglto tekdthe pé&pttivetaess of the
polytope in stimulating, enhancing and/or provoking an immune response.

[0061]  The peptides can be joined together directly or via the use of flanking sequences to
form polytopes, and the use of polytopes as vaccines is well known in the art (see, e.g.,
Thomson et al., Proc. Natl. Acad. Sci USA 92(13):5845-5849, 1995; Gilbert et al.,
Nature Biotechnol. 15(12):1280-1284, 1997; Thomson et al., J] Immunol.
157(2):822-826, 1996; Tarn et al., J Exp. Med. 171(1):299-306, 1990). Polytopes
containing various numbers and combinations of epitopes can be prepared and tested
for recognition by CTLs and for efficacy in increasing an immune response.

[0062]  The peptides of the present invention may be further linked to other substances, so
long as they retain the requisite CTL inducibility. Illustrative examples of such "other"
substances include, but are not limited to, peptides, lipids, sugar and sugar chains,
acetyl groups, natural and synthetic polymers, etc. The peptides may contain modi-
fications such as glycosylation, side chain oxidation, or phosphorylation, so long as the
modifications do not destroy the biological activity of the peptides as described herein.
These kinds of modifications may be performed to confer additional functions (e.g.,
targeting function, and delivery function) or to stabilize the polypeptide.

[0063]  For example, to increase the in vivo stability of a polypeptide, it is known in the art
to introduce D-amino acids, amino acid mimetics or unnatural amino acids; this
concept may also be adopted for the present polypeptides. The stability of a
polypeptide may be assayed in a number of ways. For instance, peptidases and various
biological media, such as human plasma and serum, can be used to test stability (see,
e.g., Verhoef et al., Eur J Drug Metab Pharmacokin 1986, 11: 291-302).

When the peptides of the present invention include a cystein residue, the peptides



23 WO 2011/ 125334PCT/ JP2011/ 002078 synbhesi s), Hirokawa, 1991; (vi)

W99/ 67288; and (vii) Barany G & Merrifield R B., Peptides Vol. 2, "Solid
Phase PepwDae118psishesi s, Academ ¢ Press, New York, 198CCTUODM1/0@078
[0068] Alternatively, the present peptides nay be obtai ned adopti ng any
known genetic en- gineering nmethods for producing peptides (e.g., Mrrison
J, J Bi'a.ct er I( gy ai,rnells?‘)?-’la a3 i3de bdadaekvdadrSH g®ufs Glutht ibﬁaei]{llv&ﬁm.s in
Enzynol ogy s. Wi et al. ), 1983 10l1: 347-62). For exanp j.r a
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identical am no acid sequences. Due to the degeneracy of the genetic code,
a | arge nunberd: eterpinELe Beastiytyicd dht RPHRC-FGEI ei ¢ aci ds encode any gi ven

protein. For idsdlénimng thd peptidedvifig Sefe ofFicher@lvitpadodgdrad tb teNGReRalt he

am no acid al gni ne.  Thus,. at eve ti.opn where an_al anj.ne. i.s .specifjed
by & codon, t HETE0uBR SHY TR Ebe TG tiging et SBF & G

descri bed w thouixiahdteityng t he encoded pol ypepti de. Such nucleic acid
variations, r re i . " Sl variati YLe t one
speci es of coﬁi%%ﬂq}agf@gﬁ’ﬁ&%g?‘fﬂiapré%?@%* ivgldrﬁto.ﬁra]%l ea%d %J%ﬁ%gﬁbcedaaéi gﬁ);tz%ence
descri bed herpeptidess” enddai-ng palypeptided®”.al so descri bes every possible silent

vari at ifgns59f tIﬁ?Pﬁ%&ﬂaﬁb&o?@b@Aiﬁﬁ@és skill in the art wll readily
recogni ze that_each codgon 1n a nuclelc acid (except AUG which is .
ordi narily theM§Mepticesdd e RIESSREINERHINTB2Y Bhpreneses’ ubing o51likaoundsRaIaUEY t he

only codon f @or exanpileph@pgptideymae bepephieddyh@etydadll dbyaret vibinhITANAY
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i

SRRy Argordingl v, cagh disclosed nepthde: encodl ng, nucl
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skill will regegmcee that non-naturally occurring bases be included in
pol y nu%b(‘)aé%t] ! deﬁl’e paels)tic\{\glolf the pzrgsent invention may contain modifications, such as glyco-
sylation, side chain oxidation, or phosphorylation, provided such modifications do not
destroy the biological activity of the original peptides. Other illustrative modifications
include incorporation of D-amino acids or other amino acid mimetics that may be used,
for example, to increase the serum half-life of the peptides.

[0067] A peptide of the present invention may be obtained through chemical synthesis based
on the selected amino acid sequence. For example, conventional peptide synthesis
methods that may be adopted for the synthesis include:

(1) Peptide Synthesis, Interscience, New York, 1966;

(ii) The Proteins, Vol. 2, Academic Press, New York, 1976;

(ii1) Peptide Synthesis (in Japanese), Maruzen Co., 1975;

(iv) Basics and Experiment of Peptide Synthesis (in Japanese), Maruzen Co., 1985;

(v) Development of Pharmaceuticals (second volume) (in Japanese), Vol. 14 (peptide
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cordingly, each disclosed peptide-encoding nucleotide sequence represents an implicit

disclosure of the silent variations associated therewith.

[0070]  The polynucleotide of the present invention may be composed of DNA, RNA, and

derivatives thereof. As is well known in the art, a DNA molecule is suitably composed

of bases such as the naturally occurring bases A, T, C, and G, and T is replaced by U in

an RNA. One of skill will recognize that non-naturally occurring bases be included in

polynucleotides, as well.
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nacrophages ate nown to resent
pr ot ei naceousleatits manénchileranyiaddisiens! ssqiengeseo gy %hltgoseﬁéen%@a@ﬁnyge@e by |ym

phgcyt €s. S![ ﬁb@ﬁud@%f‘tﬁe ﬁre§e@1@[rﬁ/§ﬁt’iﬁrﬁ%y @xaﬁffﬁ% hﬁ&%d&gﬂp\d&&u@é Frfh@gfésat reCTL .

I N UCIng aCll v ahno use, as e (0] resen

i nventi on. GBV’H@BPPOQQ%WQO@G E’%mﬁb%% s gEulapsy PrESR® r?%‘@ﬂ?‘?rot °fdy be

obt ai ned by ipresioh g tHBCfE:pﬁdieJ(m ney bepblﬁd&@lresbioﬂoécm Qﬂﬁsyrhé)swahl thatlte@ genes

contacting ( S}ld nﬁ‘chai ntggeratl rec{) b}nggbé)o(?gr&ucg 1def'%m hge Ereﬁ%r%d EDX Itﬁlvglnt bon in
pe € en

VltrO ex vivo or 1 VO. es o I oOn are
admi ni stered ntmllztthm 0§ tpb}yeutlsotldﬂpcgougimonwﬁ@tmat ret:bmblpelptttﬂdmsqll@ﬁ usihg, fpr esent

i nvention ar %xérﬂﬁl\s'C&ﬁyh@ra&&%n@%ﬁ&o&fcleta&% subj ect. Therefore, the APCs of
t he present i nvention ma tal ned collecting the APCs fromthe

subj ectl0@#l er %ﬁhf%pgxbé}aph@dt%%ﬁyra&mdﬁdt%%H@géﬁtu%%mt)ﬁi% th the
subj ect. Al tep Ehbl&@tﬁdés ofth% t iabedtion, ml%scaﬂ@d 51 slyhuaeoﬁmxngeb@bt ai ned

SREAR Vot A O T AT

i nvention.
subj ect for |tnad$fe¢tacg intorauo@petespe i sltagativedy, agmiyaeclebtidd iney del b;nphﬁed:)y

th I thd
cromores or B ARSI MR L LSS BERA oS
admi ni st r at i dolagnfar GlenindeAdiabptasy M@uabélowe‘&mmggHaxP@sLahmlah NewsYork,
subj ect, b: qgg@)a%lﬂeﬂﬁtlw&haﬁdl?ml%?e@‘ﬁd@fn@tb%@yﬁtheéMerhlsH[’éqo7§‘(Hfdﬁﬁ and c:

admi ni stering the to a secaond 8] The_ first
subj ect and tHENEEELAY %%BP%‘%W Brgycass Ynd Tueite? Tedrbidval (%o St 3pd 1:
di fferent indiaidual 4., EMBOARO84 0hiRailFed by step b may be adm nistered as a

vacci nzo(ﬁl r tr\gﬁ % asnd/or preventi ng cancer, exanples of which include,
but ar > AML, bl adder cancer, breast cancer, cervical

cancer, ch oI aridiegresehuinaentoarfuitmpeovidilintraellvkevtsilescatiedexosesophayds
cancer, gastg !ré%e exe9 Po;réf{eh befideh H?eepe Ylﬁé‘s (fﬁ esentt Hﬂ@n&&{‘&ﬂﬁrHLAy mphona,

prostate cancer, f tissue tu resent |nvent|0n al so
provi des a mentigs op ﬂmiwé@ge f%psmmmaﬁcbwﬁeﬁgeé phefamplg by using the

methods detailed in Japanese Patent Application Kohyo Publications No. Hei
11-510507 and W(099/03499, and may be prepared using APCs obtained from patients
who are subject to treatment and/or prevention. The exosomes of the present invention
may be inoculated as vaccines, similarly to the peptides of the present invention.
[0074]  The type of HLA antigens included in the complexes must match that of the subject
requiring treatment and/or prevention. For example, for Japanese, HLA-A2, par-
ticularly HLA-A*0201 and HLA-A*0206 are often appropriate. The use of A2 type
that is highly expressed among the Japanese and Caucasian is favorable for obtaining
effective results, and subtypes such as A*0201 and A*0206 find use. Typically, in the
clinic, the type of HL A antigen of the patient requiring treatment is investigated in
advance, which enables appropriate selection of peptides having high levels of binding
affinity to this antigen, or having CTL inducibility by antigen presentation. Fur-
thermore, in order to obtain peptides showing high binding affinity and CTL in-

ducibility, substitution, deletion, or addition of 1, 2, or several amino acids may be



WO 2011/ 125334PCT/ JP2011/ 002078 maceut bgal conposition for inducing APCs,
wherein the nethod includes the step of adm xing or formulating the peptide
of the irnwenpionsisth a pharmaceutically acceptabl e car PC&IP2011/002078

[ 0079] According to an aspect of the present invention, the APCs have a high
| evel of CTL inducibility. In the termof "high | evel of CIL inducibility",
the hi gh | evebrfosnddeiaséd vethe@ntif@adi@v&|uetde dfid ndiyraAPCc@orih@CDANS partil no
pepti de or pegtt es which may not induce the CTL. Such APCs having a high

| evel of CTLPrRAYtei bility may be prepared by a method which includes the
step of trand¥ksmrusng tae[adltypmHléoanU@en éncodéxvgomb ef heptésdeat ioferttive, the esent

|t roduced odabe sy e PR Rel BB CHRATAETIRRGEN LSRRG PAIRYEr 1l o

for i nlP@ct ik Ix i cular linitations, various nethods
conventi onal | yrlﬁ%frés‘éﬁtniﬁdeﬂtf(‘)nta@oﬁ)r@c)\h@éﬁsolﬁtﬁﬁ RS thétﬁ)%s@ﬁttddﬂ[blexes formed

el ectroporatiq cal ci um phos be use

specificallyY ﬁ‘tHfr‘é nH%e“ﬁé’Pfi(S}P‘i”r%“t% 3 ?:P‘ieBeé’(ﬁ ‘%/Vﬁn@h%Fs ﬂgg”iég@ﬁ%%s.
5672-7; J | mauyde de8i9&] frﬂ)ﬁﬂpat@ﬁt@ﬁfhb&,re sllbﬁécptd\Mtrhelﬁ&nd/bBﬁrevéﬁﬁ}n? and may

Publ i shed Jap n nat i onal IR

2000- 509281. % 8'[%rnzisns rert ?%Cé:? e’ é%eﬁlléS%lfvr? 3 }&]F?&mbl l%lon%g%\he&ﬁ%ﬁj joes
transcripti omnclmdlaglﬁiealepmﬁs odithe preesht mrwemthm exlsbmesad Cﬂli@n t he obt ai ned
protein i s progRseRe QX MRS I%ar@éulgléﬁof dells %@&il&ftﬂ%%@g&lﬁweﬁggh a
presentation ﬁfﬁt hway present tial P [ 0080] VI totoxic T

| ynphocyt es E&)Langeﬁhmﬁeﬂﬁam?@wha@eé» Bse Saﬁpd B‘FthtaF?él Tbeﬁ&sf whishgre lngavn
present dl n\ée% p&@erﬁ'fpf(ﬁélﬁwé@ﬂ§aﬂtfg@ns SRR céﬂSﬁl@i&%ofaﬁﬁgﬁﬁ teB%rﬁﬁﬂ_fll_ﬁ/r 1yeel Ihs in
vivo and thus as vaccines s e us, the

br esent | nveRtPOREp SEVT dbs o rebE e e piing e EReBR P b litced o
activated by aeﬂngatyodmdﬂgeAB@eMﬁmbmﬂeladelmAPGuohth@]Sl:c—senrtayvd:nﬁombt ai ned by (1)

d 2
cont act /T SR, HEAREs3f e ROEROhiA AN Rlahls By HBLAE R (0)
peri pheral blfsotpenihe 1@@@9@9}@@:%%@% ponfaqting (meatlm@ thesp widdhes) of the

present | nVGF{BEthR‘s @F t}{e%))res%ﬁﬂha&{doﬂgn% BRSIvO!of€n GRb! S/Heh tHéeﬂe'pHB@Sr(ﬁlthé)l ood
nononucl ear | eukocytes in vitro wth APCs Qi €XOSOmes present i ng

conpl ex of am$EN laYﬁn.U@@ﬁrea?ﬁallpﬁ@re&etﬁtthed%lbaﬁ?tﬁ OECs (hat REsseyrthg BoPLidaY ?fodum ng
a gene that ltm;blugbasmemmnyawﬁidaeéd dahepeddbmBe ubJect. eererdfel@embosrP(IsT@m)e

subuni t b|nd|n t.0 t |de the pr.esen

oxosomes. oy PhaehnlioR FB deos Hind 5 S IERER nh AT e Re (T K (e
met hod of (4minstediagthe frptdésedt] tbewpiesens @oenoon tothe subject.ciltdrnateetp tler APTCR)
0081] The CT f t j o]
e euby ect b Htiprbsaft Y SRR md PR TRV AFAPRILIIEARY ARl £ b

t hensel ves orvifhthe pepsidg ithsrprogenhinge e dr ugs i ncl udl ng the peptides of t he

presentioh T eNtTHRMETs SXAS gﬁ@éinﬁxwenh&em@ rb@@&ﬁuﬁiteﬂ’e@wh i étgf&flfl@&ti@ The
obt ai ned CILs act specifical Ity ali, a}t ﬁ&gﬁgfﬁé | | qpr esentl n ept| des
of the presef™UHGERPPHN 2E0G? C@R‘%‘rﬂ)‘? es é‘%‘( d’éénE&‘B‘&‘

2011/ 125334PGiHed BA}3 1dDOROY the fpeptided gexokdaes or TTELY 6ff the presait hlﬁrenﬁgn.tf@r cells

t hat endogen e GOGA . | s, or cells that are
transfected \%lg%ﬁylfhégégﬁg %Strgtyogl r{:l%ﬁngl%tﬁggttep%&esent a peptide of the
present i nventa: oplleghing Hé’C@étdm s firftaskiecdue to stimul ation by the peptide may
al so serve as 4 ahQedisQlinfheiA \/iitF Q}La Vithafkpedifd@824VI 11 T cell receptor

(TCR The present i nvention ovi des a orrp05| tion including nucleic
aci ds encodi ng* 5@1%%51%&8@&%%&6@%9@&5@@ oPPes i ng a subunit of a T

Cﬁl ! [) Q?@mj or I(h]}@ﬁ&t Su %s dRttho s ofd subjdddehalye (Badine @hﬁldTll@Rosﬁﬁ yibet s have
t he abi |tyto or r s cit to ce S al nst. tunor
cel I's presentii ol T KBC} lsoiRS B sefottind S finfiiste T et o1 ¢
aci ds of al ptie- tr@mdg bﬁﬂ/ﬁl‘- prehaiting cascer fegahigies oflbhivhtisclode, bhear€hbt lindert ed

w th one or e t I 1.Qn

(1020071 032255 DG REUAE 2afler {6 PLRRETL A RURILEAT R G ) il
exanpl e, the CFM:R cmé@m@tal Gagcqsy esophasg cairgeh pabtyig candes ZICRC diffusePOR ganierer s
for the anal ygigScanadt, BephbRia, ?t%lc‘ﬁnce';’ S@@rahmﬁstlssue tumor,

(5" -gtct accagg]31 ttcgcttcat 3 s 5 side priners QID NO 22) and

3- TRa- C pri merSe(Psesepiiayentioy efE‘éﬁé‘“chac%@@fl ngljocgsaéew npRufagurigsd Ahaha
chain Cregion (SEQ ID NO 23), 3-TRb-Cl priners

(5" -tcagaaatcctttctcttgac-3') specific to TCR beta chain C 1 region (SEQ ID
NGO 24) or 3-TRbeta-C2 prinmers (5' - ctagcctctggaatcctttctctt-3") specific
to TCR beta chain C2 region (SEQ ID NO 25) as 3' side prinmers, but not
limted thereto. The derivative TCRs nay bind target cells displaying the
CDCA5 peptlde vvlth hi gh aV| dlty, and optlonally rredl ate eff|C| ent killing

Y b o " o NN N A




[0084] The specific TCR is a receptor capable of specifically recognizing a
conplex of a peptide of the present invention and HLA nolecule, giving a T
cell specwbi2e11ziesi¢i ty agai nst the target cell when thePTCRP2E1/PI20%ent ed on
the surface of the T cell. A specific recognition of the above conpl ex may
be confirnmed by any known net hods, and preferred nethods include, for
exanpl e, HLAnmgkltddaBEomp@ItinMor mdatiig IAPQssivhgehilihe metiRcuhasdante pepof des of
the present invention, and .ELLSPOT.assay..By perfaorm t he EL|,SPOT assay,
1 chn e cortrpis ot tosfltnR bR udE Sk o FRLV bR el L Face
_re;:ogni Zd?;y aci;whblebyﬂkhef TCR, and that the sngnaI ist_tran%m'tteéd _
intrac ar : - - n give
2T el s 5o R O b A e T e R
conpl ex exi strdusibilitielmthe grm of (hizhdevehal CAl-dedusebidar rthefizhdevebys ralakroin

Cyt o 0xi 6 ety L D B P e
r)e/I ease assajl® J[%%S@%ﬁl%n%és lgawglgpaﬁgggiqvel?ﬁg ﬁii‘%ﬁchlWi@é’sbe@FE%arﬁgﬁﬁ are
prepared by tufcamsiowgich arclwdet khetdagp sfuninefeairpcd pidyardotidagndddenglieRpspthalani t s
pol ypepti des at_bi nd th S tide pf,..e. SEQ 1 D , o 19
e Y hercont oft UpricRl s Ehtlon gy sPeSan RERE LGSRl né puiod Ao s TS,
cancer cel | s introducebgengnthapry ibthedrmantiBN AsyorkieY As. kixemples wif methadg feretrhods
invitro (e. grodu&ﬁ%ﬁhaﬁaie,%it&h%&gﬂcﬂlﬁ?ﬂﬂﬂtim %ﬁouéﬁ@%bgé&;nvé&@(ﬁ%)@ The

CTLs of the present Invention be used tos’f orm_an I mrunogeni c
conposi ti on w@edpned in thip Sigld; pighas lipREECRPL PESHPRATAGIN. @R AYEIMM RNOSPRME i ent i n
need of ther aphd mpy B¢ 8%l Mord WR2BRENPY IR be pdiBQBR] laXdefRhiBEdROCHCEE Al

Cuch as. ML Rt dE O aeor 1 TPRSRY ! By 00 Ut [Eo Yo RYR. B s Bnee”

chol angi ocel [Pubkghed damina@iBranCion afdhtermadbad] Ponahceion Nes GpbRGO28daBger ,

gastric canc St ri i f.fus er,

rost at e candapBiREhCule BnC AR AR GRlerbUBEARERD: ik IROR Ry such

t he pepti des ibthegell puidytheicthe eblaghied podteinie pracessedhby MiNe kilised onjashél, arked f or
treating andiaicet®thidigh RpPREYLAN SatRlvaf AYi6lent fREAIYPepREQYENT i ON Of
postoperative recurrence thereof. Thus,” the present invention provides a
phar mad&9R4 c a1 YL, al osition for the treatnment and/or
prophyl axi s ofA camcadudeddbginstRing e fHel pepti®ds A tiROstPeAthtiks steagheee of
such cancer, .such ﬁ%ent, taerubtsr'{ ance, ogs 1%orrg)osi &]ﬁn i ncl udi(p% as_.an active

i ngredi ent o8B AP G ' ERE gpe?t'}f‘? d&s’ o' ?)8111%/ e ME9 T e BV EHE pr esent

i nventi on as samilai¢e iheepepdpsetinenthe ptsertr inatritivelpyoviddsasqated €Ls plappaiedes nmay
be expr essed 00 iRy HILBE6: Qluya vfand BEHEYEIN A gxOSOMES or cells, such

as APCs for the use’as pharmaceutic ces, agents or conpositions.

In addition, tYehAfldsendnte Jricpeddniel) wimétsterngyde papijdes?) of e pyewnt des of
the present ieanbn & fiyectbsQ) BontisRd (@mblaBn@Gubjeer-ddigee Arent aRf cbhe
present phar mac.eutleggl subs anﬁ@s, agents or . c ositions. .LOOBRYF]@THe
present phar RAEEYT FLL} OREBRPEALRIGOd H@’@ﬂ?‘?l%ﬂ g%’égsilfliv TFE Wt ARF REPEIES) 5
vacci ne. | n blieepreseninventioanti(®nontdenplDagesitivacellse pe(iphaal Wlederred to
as an | mmno %”'o%u&é’a?ﬁ&ﬁéo%'t?sf‘ %n \;igz) lith t}lg ﬁ?"c%%?%)tt(%%ﬁl%s hpe%é tﬂl%sa(‘:[ he lf]:cxu&c tion
to induce antl-tuUnbr i nmunt y upon I hocul ation Tnto a i al s e« e

phar maceut i cah Fgenantsgensnl sheapepiide on ite urfrs ior (Dritreductriger gene dlatindludeent i on
can be used Eep%ﬁ@lé&i&rla%%ingﬁqv&ﬂtre RMr&TER) %H{n?crbnﬂt{iﬁ’g’ &Ithe Pﬁ%f% of the

post operativ currence thereof 1n subjects'or patients inc I ng human
and any ot hePrGHERHAYCTIAR] Qteh e CYRIteXAIMES| Hadt RegPreprredhBy e metheds dgisried- pi g,
rabbit, cat, 286@ andhRels of drRtmetRbof ?tstdeeeri%arb%ﬁowrimd@ﬁysn "Yapopeell and

chi npanzee, part{' CI(LI,&%,,y a commercially inportant animl or a donesticated

ani mal receptor
[0081]  The CTLs of the present invention may be derived from patients who are subject to

treatment and/or prevention, and may be administered by themselves or in combination
with other drugs including the peptides of the present invention or exosomes for the
purpose of regulating effects. The obtained CTLs act specifically against target cells

presenting the peptides of the present invention, for example, the same peptides used



29 WD 2011/ 125334PCT/ JP2011/ 002078 [ 008%] | n anot her enbodi nent, the present
I nvention al so provides the use of an active in- gredient in the

manuf act We 20f1/@as3har maceut i cal agent, substance or compe3iIPrION0G2078TUl at ed
for the treatnment and/or prevention of cancer and a post-operative
recurrence thereof, said active ingredient selected from anong: (a) a
peptide of t e ipd@s®A! ThemaaRrt LaOR;mdyHe @lRUe) endbgashdlyenashs TPGAE Ruéeh as

eptide as discl os herein in _an expressjble c),a PC or _an

Pbsone. pr esSRtehgtin: persth dt B SR SalhE CrRreY sspet iy & OpRielhy ng

(d) a cyt ot oyeptidE afehd pefent hyeptiasentheicall emtficenlue f[OOBMIAlidrebntieipeptide, t he

present inventi Oﬂ'sofééfxteha%rtar%%tg\l).fg&ﬁ/g%@f:ﬂth\fﬁk! ngredi ent for use in treating
or tuffor, sal

or preventing cancer active 1 ngredient selected from anong:
(a) a peYidlde \HL {Tiell T¢RYention; (b) a nucleic acid encoding such a

peptide as di sgleqs@dnhiai@itidnialkodtoBIe L&hhpsRichQhdiding hedleRAcHIBEn@IdidN
exosone presenting. eptide of 't resent invention on it face; and
(d) " eyt ot oRhyPTiEs Fbprciciatie nEEwRIIEH BET bR [oSBoTAPIE ROk Ivaty. ¢ he
present i nvemtdtiooisfoinsing thepsaoiel UrsTE@RNBDIGE Harve Areabdfs td farmMEBCRs thhact ur i ng
o tamor . - whéoDeR TRkt S0 Bt BMREhBRS R b PR TR &8 B ST g e
phar maceut i c&hpwyn orethyiddy 3 dleagh dwlnugleacavidstaiblmhac ard hasa- chpink aaheddiR ve
i ngredi ent selgighEdr fHQMRIRAG with Bhe 8 RER B ortthEpRISS BRENHAVERY | ON;

be identified (W02007/032255 and Morgan et al., J Immunol, 171, 3288 (2003)). For

example, the PCR method is preferred to analyze the TCR. The PCR primers for the

analysis can be, for example, 5'-R primers (5'-gtctaccaggcattcgcttcat-3') as 5' side

primers (SEQ ID NO: 22) and 3-TRa-C primers (5'-tcagctggaccacagecgcagegt-3')

specific to TCR alpha chain C region (SEQ ID NO: 23), 3-TRb-C1 primers

(5'-tcagaaatcctttctettgac-3") specific to TCR beta chain C1 region (SEQ ID NO: 24) or

3-TRbeta-C2 primers (5'- ctagectctggaatectttetett-3') specific to TCR beta chain C2

region (SEQ ID NO: 25) as 3' side primers, but not limited thereto. The derivative

TCRs may bind target cells displaying the CDCAS peptide with high avidity, and op-

tionally mediate efficient killing of target cells presenting the CDCAS peptide in vivo

and in vitro.

[0083]  The nucleic acids encoding the TCR subunits may be incorporated into suitable

vectors, e.g., retroviral vectors. These vectors are well known in the art. The nucleic

acids or the vectors including them usefully may be transferred into a T cell, for

example, a T cell from a patient. Advantageously, the present invention provides an

off-the-shelf composition allowing rapid modification of a patient's own T cells (or

those of another mammal) to rapidly and easily produce modified T cells having

excellent cancer cell killing properties.

[0084]  The specific TCR is a receptor capable of specifically recognizing a complex of a

peptide of the present invention and HL.A molecule, giving a T cell specific activity

against the target cell when the TCR is presented on the surface of the T cell. A

specific recognition of the above complex may be confirmed by any known methods,

and preferred methods include, for example, HLA multimer staining analysis using

HLA molecules and peptides of the present invention, and ELISPOT assay. By

performing the ELISPOT assay, it can be confirmed that a T cell expressing the TCR

on the cell surface recognizes a cell by the TCR, and that the signal is transmitted in-

tracellularly. The confirmation that the above-mentioned complex can give a T cell



(b) a nucleic acid encoding such a pepbgde as disclosed herein in an
expressible form (c) an APC or an exosone presenting a peptide of the
present iwoent/m3sn its surface; and (d) a cytotoxi cPTTORRI11/0620T8he
present invention. [0091]In another enbodi nent, the present invention also
provi des a nmethod or process for manufacturing a pharnmaceutical conposition
or subst ance chotoxi¢ satvithgvhen thy @ngilet &gdsts dNERI T 01l §uifioe mayhdotertatried met hod

i des th f_adm xi ti ' fent with.
phar maceut | cAl 1 SR BRS BORBgt ear Py CL IR AR al PP b B il ve
i ngredi ent i of sgtbexicedtiftp aganway HLA pagitiee toegst cak sofh askhbrqmiesemrtease

i nvention; () a? nucl ei ¢ acid encodi ng such a peptide as disclosed herein
in an expressible form (c) an APC or an exosone presenting a peptide of

the prddei i rvlenithopresant invenden prarides Ghls whidh arg propaigd Hyiteanydusdpp Wath t he
present invemgd Qrieié RA9PIR6ERAEWdTBCRAubilfts PoBHEPHides MR BiIdAD thddEPLIAGES

havi ng an am not'éc?CI d segﬁﬁgﬁa @g_l cted from a% ]?FAQAlzD NGs: 2 to 19 have
been found t 8B qiA-Ap N toel(a ndpecoseRhpr HLAAZ.

2011/ 125334 PCTih¢R203dc6RATS apepiphible 9f bomingao camdi ddisds vivoatndmyy baduce
potent and s | fie.] respanse. Theref or. t he present maceut i cal
subst ances olr%g aélrcrlﬁig)g %nﬂigow icgﬁulﬁ%?lﬁ%gdsalﬁng? (ef'%'éggwglgapntni eégg’ajrw th the

am no aci d séquemoks!43f 36RB4D (NRLY)). Thed TS cfithe prsanit oveationymgyibe gebdftor t he
admi ni strati @fynf gy ﬁh&ﬁh&?g%ﬁic%@@%siﬁ%ﬁ%l_?&ﬁﬂ ig\?lw%aﬁlﬁg Siihe : -ve&iblfﬁ SFlRcARPLI €S to

pharmaceuti cal substances or nposi t1ons | ch” 1 ncl ude pol ynu- cl eotides
encodi ng any Pafent fraged sl pharapysorprotection (YEOFNGMIZREbt i des of the present

i nvent ijoms] [ QRO Bhisanealtral nli®sitioaat ed by the pharmaceuti cal substances,

agents or CO”%%?&etéBEZS%‘;prteQﬁon is specifically elevated in cancer such as AML, bladder

cancer, breast cancer, cervical cancer, cholangiocellular carcinoma, CML, colorectal
cancer, esophagus cancer, gastric cancer, gastric diffuse-type cancer, lung cancer,
lymphoma, prostate cancer, SCLC and soft tissue tumor compared with normal tissue,
the peptides of or polynucleotides of the present invention may be used for treating
and/or for the prophylaxis of cancer, and/or prevention of postoperative recurrence
thereof. Thus, the present invention provides a pharmaceutical substance, agent or
composition for the treatment and/or prophylaxis of cancer and/or prevention of a post-
operative recurrence of such cancer, such agent, substance, or composition including as
an active ingredient one or more of the peptides, or polynucleotides of the present
invention as an active ingredient. Alternatively, the present peptides may be expressed
on the surface of any of the foregoing exosomes or cells, such as APCs for the use as
pharmaceutical substances, agents or compositions. In addition, the aforementioned
CTLs which target any of the peptides of the present invention may also be used as the
active ingredient of the present pharmaceutical substances, agents or compositions.

[0087]  The present pharmaceutical substances, agents or compositions find use as a vaccine.
In the present invention, the phrase "vaccine" (also referred to as an immunogenic
composition) refers to a substance that has the function to induce anti-tumor immunity
upon inoculation into animals.

The pharmaceutical agents, substances or compositions of the present invention can
be used to treat and/or prevent cancers, and/or prevention of postoperative recurrence
thereof in subjects or patients including human and any other mammal including, but
not limited to, mouse, rat, guinea-pig, rabbit, cat, dog, sheep, goat, pig, cattle, horse,
monkey, baboon, and chimpanzee, particularly a commercially important animal or a

domesticated animal.



present invention are not limted and bgclude any cancer in which CDCAS is
i nvol ved (e.g., is over-expressed), including, but not limted to, AM,

bl adder cwocer1y/12b33¢ast cancer, cervical cancer, chol angiPCEEaPLII/G02078
carcinoma, CM., colorectal cancer, esophagus cancer, gastric cancer,
gastric diffuse-type cancer, lung cancer, |ynphoma, prostate cancer, SCLC
and sof[008§]ssue ah@tﬁarembo’ﬂlnﬁerm 018 PRiseipfiaveItion uisb pabdviddshbd aRagan aagenis or

conposi tions rra ain i ddition to the afore ioned activ

oy edi ent o 2t SDb8FalBefliF bht Rkt TRk e BT agai nst
cancerous ce Ifd>1$nu1&tedh & tipolrgatmehtentliod s vemowdifngnediend b Ipest-qpepitivdes; ot her
e S panat PLERER e LA LeRRRLLIGR Slechlm HELALD. Lhe OLher pepti des
t hat have the a uce Ls agal nst cancerous cells are

exenpl i fied byabaapm@ﬁegbﬂ@um%@ntamwrg@ﬁs (e.g., identified TAAs), but are

not |imted theygheuleil @0Q4htddiNEQREE pephife RNAEIIBEE BbicGRin HURPIANERFormRIeNt S
or conpositions o present 1nvention éﬁp&)tl onal | y. i nc] ude .ot her

t her apeutic Sdﬁ%%%%ggr 48 CXORRCAIGEN IR BER! the PressAGINYENtRONdinst ance
does not i nhistuifiicet vl antitunoral effect of the active ingredient, e.g., any
of the present ,pe L& | ati ons may i ncl ude

anti-infl ammt(d)? géo%g a%%‘gié()tetﬁg eﬁ?qtll%‘%gwchenot herapeutics, and the |ike.
I n addil09®h t&@%wetyhéleap@sgni iovenilvstiarbaprovidesta astt marmsint fargee fn t he
medi cament s aﬁﬁ“g%rﬁ{ @ﬁe%ﬂh LAREePd, tﬁﬂlomldadcﬁ% %a&ﬁjéﬂt QL8diEd ﬁgmsa%%f]?m' ally
or concurrently e or nore, ot col ogi ¢ substance

conposi tions. %P%ﬁﬁf@lecﬂfesﬁﬁﬂp&%ﬁt and phar macol ogi ¢ substance or

conpositio {1 depengucléie Iacﬁ)éﬁﬂi’ghﬁ% %&ﬁ aeptidd %}F)lﬁsdl’(ﬁse? mafetﬁﬁ%mn%ggfétsﬁuﬁ%ﬁme( s)
or co ositio are use e di.sease el reat e n e
e hegur o e de P ABC B fn SR e st bRl B i Ba BeBP BB ¢ nat i

addition to thdadenguddi ents particularly nentioned herein, the

phar maceut i cal f&'pﬁB%Q{%eﬁCelf“&ecﬂé?re@ént?ﬂgﬂﬁgﬁt' ons of the present invention
may i ncl ude ot er su ance ositions conventional in the art having
regar d [0PU he Alygyeatiyelys Srerpiesgni mﬁentwndmmrumlde[smgt}lp@ opplecenyiiodimment of

the present irpveiMd PhhartB&uBELIBMpoRNBA Hpﬁﬁ)@ttah&?i}or SR ARGRSvenBRE IR e O
conposi tions may be | ncluded in articles of manufacturé and kits containing

material s us®&f HMYroWhereine AFHAJOr PERGGS Bgiudes the sisaiof fuAdlgingenhRhddidease to
be treated, ee@icallganplysioldgiCalBrdccedigblotarfivnwithah ué@vetbyretiaal et ted from

cont ai ner of any of the present 31 WD 2011/ 125334PCT/JP2011/ 002078

phar maceut i célplo\égbst ances, agents or conpositions with a |label. Suitable
cont ai ners indhlmpep@depfé@prmeaﬂisvemimd'test t ubes. The contai ners may be
formed from a yad el ALiTREGiARL RN o HeElaAR ALASR Abreh] AN prellifieBRE! O
the container ‘should I ndicate t ance, ent or corrposPtl on i s used
for treating df) BrAUeRt abaXFPMSRECSSAtipgH? eeré@ﬁ@? thedneseat inveRtiogicidiise. The

| abel may al sgrrhidedhgpt e directions for administration and so on. [0096]In
addition to thg cont ai nefy qF tﬁt i bed above, a kit including a pharnmaceuti cal
subst ance or ¢ )rri)@étf’ttoﬁfn bF' ¢ BFeé%‘Eh‘?VGinﬂ%ntl on may optionally further

i ncl udgo@o13g eCdﬁdn@thElteﬁnmﬁlﬁmémuﬁlb @gesantph@ernrmaﬁalsblpe@hdie;s aaaepd ab]!mceds's ferent .

It may furth m nd user
st an deI n t ﬁ]aélflpaglu%m% &H.' aFm ¢1C3.1 Cgm§0ﬁl %L%fufcteglgrs f?’eacf%gTFgPevgntln nges,
and pac kage icagaer Dstumowmhqrsmrthmmﬁ@né of Qrocugencludeﬁhbe ﬁhlasr(rfmdmmg an

conposi ti ons aEt%Fbm% dﬁﬁ?bv{tﬁq %&E@&%ﬂ&%ﬁ hﬁlﬁogéﬁi‘y &Eeﬁhﬁ@%&%@f devi ce
whi ch can contain one aor unlt osa% Porms cont’ai ning the active

i ngredi ent. THEgYAR EHE ngﬁdlf‘é‘kéﬁnsﬁ egtediTfqen g@engiet al or plastic foil, such

as a blister q@pd(pe ‘ﬁh@opaﬁli)r@g@nahsmmer devi ce can be acconpani ed by
instructions f (f nistrati

(8) a Auclei adid eacodin: ing such a peptide as disclosed herein in an expressible form;
(c) an APC or an exosome presenting a peptide of the present invention on its
surface; and
(d) a cytotoxic T cell of the present invention.
[0092]  According to the present invention, peptides having an amino acid sequence selected

from among SEQ ID NOs: 2 to 19 have been found to be HLA-A2 restricted epitope



[0097] (1) Pharnmaceutical conpositions ggntaining the peptides as the active
i ngredi ent The peptides of the present invention can be adm ni stered

di rect |y WO 2a11p28330aceut i cal substance, agents or conpo®CTiIIB11/00207¢
necessary, that may be fornul ated by conventional fornulation nethods. In
the latter case, in addition to the peptides of the present invention,

car Iri gr 3, eX(pkplic%@bBthe&dﬁddlail@@thfah@hy ardac@p@lbmaa_rnﬂlspgdﬂﬁ@dnﬁmﬁe ﬂgptgﬁe;:an bﬁ

i ncl uded as te Wit arti imtation of suc
carriers are BPsIE B rdbabm RO YRt xS s Y REF B el

cul ture fl ui df grede peptides Wuhihetahmmmcﬂ sequracpivdrie ANl te iPsteapaes,
agents or co [ S FTTSAL Lons,
P eser vat | v e S S e s
or conposi ti 6#8e applieR o Bh%@é?ﬁunpﬁ\ﬁéh%tiiws eRFPIPROSTEE Whith iaglude pebay-

pur poses. [OQ%%hE[ébeenEGcﬁhg d8p oPthedeRpRAGSER! thePoBHuLRBLERANT AR Reepared in
conbi nati on, .whi ch includes two or nore of peptides of the present

i nvention, td&YeAHIe CTL in vivo. The peptides can be in a cocktail or can
be conj[()(w ed (tamaam@b@tra&ed bl;stha@hsﬁrmd@mail tmtmbaue@.ntsl-‘cﬁrcoﬁmaﬁﬁbm oftthe
peptides can l1")eseﬁ;t 1ﬁve ?al | e not Iﬁke%d%ﬁd ?ncl?urd%sa% er?n \%/hlcﬂ lCEI‘Déd% S 1nv01vec}

pol ypepti de é)equencent at e nay have “ohe or se sfar am ne- ac as a linker
(e.g., Lysinée.Ri mkeer-expresed Kanwduding bet naillimigd to, mnMrhobladQ@@:zncelﬂﬁeast

5709- 5715) -Eﬁ'ﬁcep%@fdl@a?\%aﬂc@r tcﬂ@laﬁ@ﬂ@ll@l%'c%nﬁ)% @@I]ﬂ helctanR C‘aﬁceﬁj' fferent.
By administerin peptides o resent 1 nvention, the peptides are
presented i neﬁﬁpglﬁgwwryg%mq@écmas i Jiferestypn caiees UneHaRcTiys RhRER.
speci ficall Y pi®asd Cg&ws@%a&gﬁms% thgoped bet ween t he di spl ayed peptl de
and the HLA a j:%gn ar nduced. ternativ

2011/ 125334P Y %@“H?aé SPRsE\EY ag‘?‘g%%ls‘i?ﬁﬁlpé)&t‘g’n%ﬁ@yfﬂ%tﬁgnsl{l| mul at ed

by the pepti deditiof td the aﬁrrememttonlemuetntel ingretlientbotherpepREGs winah hpvesthenbiligny of

the peptides of dh@@gﬁi?ﬁgdgﬁst c@a’c% %&1OBth%lgg(Elgn&c%Atﬁ%yéﬁcgjﬁﬁqg tﬂé‘&tﬁ& APCS are
es S a

re-adni ni st ered 0 i na
resul t, aggr @splidesnabey Otebmﬁnaasreﬁqmé theipilr-papiadssi eitsagh. eHﬂ!@mh@b |0eh¢r Q@lﬁld@é

i ncreased. [ QQR8Lv@e abm;mqsaﬁde@msagaﬁ&%%@&oum%ﬁe &Jenﬁﬁﬁ@@%%r "clg@%ﬁ for

the treatnent and/or prevention of cancer, which include any of
peptides of tREIH @g@ﬁ{w ﬁerﬁxelﬁfritgwdé%%ﬁeb%ﬁwlimf&rdéa‘?rém can al so

i ncl udeoeoy) adjIuéddbd, She piainacalticul s&bsthﬁﬁéﬂ,l’ugEMS\M Lobmp&it@sik @btheqﬂegént
effectively. . Al t rnatlve )

b
composi ¢ ton i eM B oR b dfe BB At b 8 hes: BhRLC Beiaisnioe
adm ni st er ed sbyongorsitd abstance diteg ngriahibiteke aniiuadjalivfdent of leexcsve mgeadient,

conpound, su onse
aganst the %?é%g?%f%eﬁggégﬁ?ﬁﬁlggﬂfgg@%anggt qe %%tﬁ&glﬂllé sés.llﬁg/ge%f/1 with the
protei n havi mflammeRbl vgsaates aam Kilery. chamogerapeuiias. anvethe ke Ipaddigpn fed

i ncludes t ho%ﬁlegﬁ%%peﬁﬁéisdtﬁtahéﬁ ih ieahaditdrBent $hd1N 1 I%E&l@érﬁént&f/thé%%enﬂ
277-89) . Exen[EI argrh 55[3 ants i ncl ude al um hosphat e, 1{3} m num

hydr oxi de, altfft g A minigigte ﬁ‘é‘ﬁ“&a o Gehe ﬁ‘?%]%p}’i’ CePeOhgor

adj uvant (| FA)her ﬁmmiaeélegllérsebmahcss awmvmitlmm,am@MMaMan@ﬁm: CpG
0/ W enul si on I 1. Furi.h r | posone
For ml at 1 ons P APRAERE Bt hncef eRbori Ol HAEaRE Bt ITHTRER g

f ew- i cr onet m@O@gmb@tandﬁé&i@s corapfaﬁltﬁqn(ﬁui;/altauw@ thendiggiise heiag liepied and thround

to the pepti deydaBin aql(plgméggfgmjnystﬂéggg [0100] I n anot her errbodl ment of the
present invention, ‘the i des of the present inventiaon y al so be

adni ni st ered ithshold beolmﬁe@rm&l thafdp ﬁ%l@al@ fcthp m&gr%@gbpgﬁp@a@&m@nm@f erabl e

exanpl es of thbRisahd Iglanﬁ@deud@alsatbstt@cw tagera@o@ddﬁq;tdsuimﬁ 3l the pedstist i dnlfiod
nmetal, salts vvlth an (atilgran base, salts.with an orﬁanlc aﬁtlid and s Its

with an i nor GiiiBCIALS TR OF AYBRYTHE SOYHREORHAD Higcd aivl%regar

subst ances, agetypsobformolposirt quessonf the present invention include a
COBen Dbt S BE LR o P LU IS SE L 0 6 SR RS
pal mtic aci dgfr?rési)m;é@p%awnb@aatbpamiwdtl@ aﬂméese)é@ialn@fwuamwdakltﬁmnamlm

groups of a lysdng ﬁs%ﬁil%&ecre%ﬁﬁg Ttﬁé%tﬂdléﬁi@ﬂ ci)&lﬁo&‘%ﬁtthéj@is&afse 6 RERRENt
i nvention. The I|i pi dated Be ptide can then be adm ni stered either dlrectly

in a nicell e®dr BarYi AT ROGPPBPAFE MAY G ACisO8BHET ObretNSPIFEY in” an
adj uvant. As anot her exarrpl e of lipid primng of CTL responses, E. coli

| i poproteins, such as tripalmtoyl S-glyceryl cysteinyl-seryl-serine (P3CSS)
can be used to prine CTL when covalently attached to an appropriate peptide
(see, e.qg., Deres et al., Nature 1989, 342: 561-4). [0101] The net hod of
adm ni stration can be oral, intradermal, subcutaneous, intravenous



injection, or such, and system c adm niggtration or |ocal adm nistration to
the vicinity of the targeted sites. The adm nistration can be perforned by
si ngl e adwDrosfR&33Mon or 33 WO 2011/ 125334PCT/ JP2011/ 00R0AB2(bv00Td by
mul ti pl e adm nistrations. The dose of the peptides of the present invention
can be adjusted appropriately according to the disease to be treated, age
of the pati epharnvieb@htal sumtah@sé mg‘enadﬂricainpbgla@ﬂsamh andel Sahabladehthigers
ordlnarlly 0.0
oxarpre. 0. 1o dRom B8 TR oty SR B Tt o 1o
nmont hs. One $Ihat¢rla@ such ashpasaot plastc. dpp labet drathelcpneleestoudd mdichwibhe dose.
[0102] (2) Ph t | S active
AR Ao orcBAROSIibh RNl %}&&aﬁhggr S@@téﬁ%ﬁ bf8hd GafoR

i ngredi ent st ances ositions of the
present inve ﬁpn@m@aﬁ the discdsacThedabah ey eilse indicafs disaetisaw ﬁ@f adREnigegiangads)

di scl osed heggbp, in an expressible form Herein, the phrase "in an

expres means _that fhe polynucl eotid en introduced.into a
cell, ib‘?g*ﬁbeci%%ﬂﬁh&% ythe oRRpsT & C’&‘g‘if’g%%%%ﬁtlflﬂlé‘cm Iﬂ@ﬂ%“s@“&?ﬁh t unor
immunity. In sahsstaexermborﬁpc@ﬁhcmrﬂfohﬂ pesdnt 1ﬁvh@t1mumh¢bpt1@mllgzl f&ﬁq:mefnmﬁie@f t he
pol ynucl eot i er 1nc| d RLOT n

expr essi on og gctoﬁg CB% ?ﬁﬁiﬁ:ﬁgum a?ﬂsiiﬁce%g n%cg¥%§?1§gq Eésﬁ Iggln E@S%&d?cg%%d SO
to achi eve swdisk enatergdsrdeisioable ﬁpmztmmgenmdren(bﬁset hendpoigfetnchding qthare, e. g.
Thonmas KR & @aﬂgl%cgﬂuem flﬁ‘éjslneégl%z 1s 1’5111; CSS% é;a%kai rm&r@%ﬁﬁhﬁl’dcﬁ@n@for

honol ogous reconbi nation cassette v ee . 9., et al.

Sci ence 1990Y5247: 1465-8; U. S. Patent Nos 5, 580, 859 5, 589 466

3, 804, 566; 5, 73R, phifhaceuti@®comidPositork ¢8n, 61436511@@%ﬁ%@é?ﬁ@bm@%@eﬁ&rﬁ
DNA- based deldl ver ,‘qg:?tChnm 0gi es incl ude . 3 %ht ated .

(bupi vacai ne, ‘68?147 503“6815 1R P8 (RO4T By %&EF%F‘;?COE%{W% &Y 4

conpl exes, argdedpmttTkeI rckredi, dvredkatnplipe neligieniigtalon phasas sail, suchediatlstrdel i very
(see, e.g., i resent

i nvention cakuJ C;IT SO E)gage(?(lj\&r%s §§%E%§V1§‘\§/|Z%Ha 490]68%%1{1%} Pgﬁ}sbrgg[ Oélrggf(.nt aﬁflpl es of
expressi on végdEges. i ncl ude attenuated viral hosts, such as vaccinia or

fowl poxoooH)i s @pPPELAGLLUHEMQKRDsitiBRs dtaifh Yl?ec;%pﬂﬂé’s éé'tﬁél%tw% 119gred1@1§t a
vector to express nucleotide sequences th hat encode eptlde. Upon

i ntroducti on i MEPCRUGRSHE the HesenE YA b@éé@ﬂfﬁﬁtsf%dﬂfﬁgt ¥t 88¥BE- he

i munogeni g pem%]daﬂﬁlbsaﬁfs , bpanedycoatposition, @nf nw&waﬁ_,i tes PR IR. foM&ﬂ@tgd‘Ilbﬁ
vectors an nmet no eru 1n 1 | zak | r ot oco ar escr e 1N
Lot ory AN PSR TG et AR il R B P o Sl RP AR Y ¢
Guerin). BCGpweentangensipe, cesas.iclieigicnts, Sibweh thett agd Qrdlnlaabfursed 199tygs3ah:
456-60. A W qe;yaidaty a éro ﬁﬁ@"wﬁ%ﬁﬁ &Jrﬁ dgérq{dﬁ't%m% EXARLARM I carriers are

adm ni stration or | nmun |on . no an adeno- associ at ed vi rus
vectors, ret piiilized wotes rphvgolosbzp a¢-IPhoshis bujtsstcaitare fhed and suchd Famt hr ax

t oxXi n vect or $her@Bfk, tHepHalkeuiitdl Isulﬁ,ﬁln@é)ﬁﬁge@l@i 0rc5 siiofls canJdatadn & al ., Mol
Med Today 2000, 6: 66-71; Shedl ock et al :

ufkoc Bi o gog g 793- 806;
H pp et al ., FSFSRAT GG i%Pe%s?‘inssBre“[%%B’&f DaftAgan 2af siehpbhs RARI¥6t i de
into a pati eI&éutﬁ:&hsﬂb@taﬁd:dsh@‘endld’reoﬁlposmomhjfallie pasat inventhat ¢adrte used thirrast | y
exposed to atlgglcgpg ggtl de-carrying vector, or indirect, in which case,
cells are firs PO med with the pol ynucl eotide of interest in vitro,

t hen t HEOVRI | sTherpeptidearns theapesdt invetiqnhean patpiepated iTliembmation vapph vabides ar e

known, 1 espeghh¥elnbre o%ﬁ: s?cﬁjtﬂé %%%%ﬂ?v@f[ﬁ&r?%%@lﬁ@@@ﬁﬁn @ﬁo' T'hé’f) gand ex

vi vo gene therapies For general reviews of the neth ene
t her apy, see C@)B@w &Jc @gl 05|can berepgatgd to each other using standard techmques For

example, the peptides can be chemically linked or expressed as a single fusion
polypeptide sequence that may have one or several amino acid(s) as a linker (e.g.,
Lysine linker: K. S. Kawamura et al. J. Immunol. 2002, 168: 5709-5715). The peptides
in the combination can be the same or different. By administering the peptides of the
present invention, the peptides are presented in high density by the HLA antigens on
APCs, then CTLs that specifically react toward the complex formed between the
displayed peptide and the HLA antigen are induced. Alternatively, APCs (e.g., DCs)



Pharmacy 1993, 12: 488-505; Wi and Wi, 38i ot herapy 1991, 3: 87-95;

Tol st oshev, Ann Rev Pharmacol Toxicol 1993, 33: 573-96; Milligan, Science
1993, 260Ww0288/122334 Mor gan & Ander son, Ann Rev Bi ochem 19€3/Jr8a1/00978 217,

Trends in Biotechnol ogy 1993, 11(5): 155-215). Methods commonly known in

the art of reconbinant DNA technol ogy that are applicable to the present

i nvention arardesoredadmbybpusube khe@tstlﬁiulated lb’!y @dl’pépﬂitles Bﬂ?ﬂ{eq&@deﬁt innention
Mol ecul ar

o ana e AR BB pe Biiiohy o e SRR SngE S

[ 0106] The nettdateoThesdMiR{isstre et-adminteared® the alleeqtmorladime@T Ls ig ullec ut aneous,
I ntravenous | {?&JQ&E' Boas Q'ies%lﬂc%grt%gﬁl/ﬁﬁééﬂcﬁ&gr&s @Q %Iﬂéﬁés?&&%g@eﬁotﬂef]ﬁ%ﬂl can

admn|strat|ontot e vicinit e targeted sites S use
admi ni strati &8 ikaersed performed by single administration or boosted by

nul ti pligoggm nitstphathRB8tical RebsHASE, Qéen&sh& c@ﬁip)éﬂ’d@ﬁﬂ%} tRardafindiandmi t abl e
carrier or cells transfornmed tht%ﬁng nu eencodln t he %e[ﬁtldes
of the preseRfCEATXh?E GROC il ey ﬁ‘&pﬁ?‘“f@ﬁ ?Sa‘i &hg Prgpen ifyepdon

di sease to bacm\reaagmdlenagaq albo trictndeaniadjitvantweitightcellutet inadwidfy will be es-

adm ni str at I zﬂjhsﬁlrgje eﬁgbel aﬂg rngtlveﬁ r‘r;t)}fneglgﬂalf)%?[(%ﬁggat% g&%ﬁt ﬁlbg‘tglgce Ay éonfl—or

exanpl e, or ex ' ' can be
admi ni ster ed pomen ea.rebeya@ufl@wr@hvgh vheoadyeavgeyiehtewr ﬂ@mer@mlmﬁ@r@w led in

the art can pRfRR{nAhE Qfalﬁﬁése%l a%j}ﬁraﬁt‘&'efe?sbﬁoeang%ﬁl oﬁ&lgﬁﬂs&nc%f Q‘élﬁils usi ng

t he pepti des, exosanes. s and_ pol ynucl eoti des of
the present PAYERR ﬂ@ﬁe@aﬁcmh%g@au%ﬁesw%agqnﬁﬁ therprpfsHLWhey: tesgtH CTLs.

Thg exosorgﬁ t@gfeglﬁ{\%%u@éesélhﬁypwlﬁﬁ q{btprbﬂanﬂmvh@nlnﬁﬁm&ﬁgl@dl 6 Anfa@juvant g
I naucl ng e nu X0Ssone use
1 conbenat i dirt ot R Smyegrmar R iBh Hra beb b 5 astmter@ha%%bgﬂﬁ AT S
do not i nhi bi7t 2I7FB9) Rdemplaiyt adwvanil'shnslud(aaiwrmium pbosphate estemtrivaniegtiroxide,

phar maceutic i t n be
Coed Tor i nadurh R ELO%h, SRSk, BRGpBlerd AEA RGN IVA) CORRERT 00
and pol ynucl @mundé@dnlahntti@FéImRSO@VI@@édes/bESFnGnG; G@Vm@ma@ agst phedi, E@U

bel ow. [ 0108 {cl)otMtiR@dh&Etol Nduci ng anti gen-presenting cells (APCs) The
present invention provides nethods of i ndu0| ng APCs wi th hi g[h CTL

i nduci bi | ity JStthgmRee [Roseing dampatosseasaderradations ip péighag peptide is

invention. Tbendetibedsicedmétbs dwrﬁe&arﬁeaﬂmu@@fommau@ﬁi lidehiche lipideip botind
contacting Al e present invention in vitro, ex

tcgl Wt hdt he g(grivgaelsnﬁ% e
vivo or in vitV0e PEBYCERANBT RS "EtWSY cont act i ng APCs with the peptides
ex vivdoudy ido Iaudhemdpxllmént@thecmbseecmﬂlgloh% pepodasaf shejresent invamebnb

contacting t %ﬁ@beoﬁfdnﬁ{}ﬁ{% O}ql'tltéti'ﬁo%ﬁ%f R eu%&%@&%ﬁ%lﬁp %Pl%fe‘?%l:ggt

limted to a particul ar san anger ans

2011/ 125334 Periypepaef] the oalragclads sadts w*ﬁlchloaéhadg@gtal Balgsewitl a mesd. wts Withtaad T
cell's, which oegaalé%@maﬁpwnh@ﬁ@fganwwd i@gaﬁgminaﬁurgﬂﬁ@m@n their cell

surface so a0 0 me cesoaml Lot DL LYIRCEY o, EreLer bl s can g Used
the present iprasemtihosmtioamdheletis@hpoyeithehisiepress OT LWL iphdsdtale beqreigentdes of
the present Iag] ¥ nEanggs'capable of priming CTL in vivo against viral antigens. For example,
palmitic acid residues can be attached to the epsilon- and alpha-amino groups of a
lysine residue and then linked to a peptide of the present invention. The lipidated
peptide can then be administered either directly in a micelle or particle, incorporated
into a liposome, or emulsified in an adjuvant. As another example of lipid priming of
CTL responses, E. coli lipoproteins, such as tripalmitoyl-
S-glycerylcysteinyl-seryl-serine (P3CSS) can be used to prime CTL when covalently
attached to an appropriate peptide (see, e.g., Deres et al., Nature 1989, 342: 561-4).
[0101] The method of administration can be oral, intradermal, subcutaneous, intravenous
injection, or such, and systemic administration or local administration to the vicinity of

the targeted sites. The administration can be performed by single administration or



[0110] On the other hands, when the pepgides of the present invention are
adm nistered to a subject, the APCs are contacted with the peptides in

Vi vo, corsequunt2bigs the APCs with high CTL inducibilityPardP2mto@e®™ i n t he
body of the subject. Thus, the present invention includes adm nistering the
pepti des of the present invention to a subject. Simlarly, when the

pol ynucl eot i desstaf by hﬁltﬁﬂ@&ﬁﬂﬁnsjnﬁu@m irﬁ@dasree)falwdphaése@feﬂe plfés@lt $iilheet i n

an expressible for t he peptides ent .invention ex ressed
o e et odtnpt kst SRS te il o M RO e AR e e o RS

i nduci bi | ity vaighti methoédf a'ldmimtwabmdym@fsudhhenctlsbu]rcboarﬂyﬁtﬁm mg hel f0@sent

I nvention may,glg i&@'o‘i%{ﬁ%ﬂ)d{pd}hgtﬁfé{h% 1 X{Q‘félp?%%h@%ﬂ%‘ fhe present

invention to a su ect expr SSIb s descri ed above in
section "I X mnléwﬁeaﬂc@wmnwlfe%é%ﬁdgifwmthS(Q)le ﬂﬁﬁ?%}d@ﬁﬁﬁ@@m apBAREEelYi ons
cont ai ni ng pRé¥AUChRIBIEABS. as the active ingredient”. [0111]Furthernore,

t he pr tion may include introducin nucl eot.i de .of the
pr esent 8]?(#3e nt(¥bﬁ1‘%r meerugel ,&I@@é)‘)%l&‘)il%‘éﬂ!i‘@énlﬁ@@gly%}l‘f ﬁg[éﬁlfg a5 AAUEIRSPLEY.  For
exanpl e, the rielphdrmoapuiicat hulﬁelnsésep@n@f or Co_mpoﬁﬁbhsa@f_[thﬂgre@&ﬁ:sn\fehﬁm @an
subj ect:, angd sol%ncl tﬁu% Ye gqu ncg%n Oe:?}l??z)g %@Fd'gcqgspeglh% IP efpan € %resmbfehe

pr esent i nven% I on. tep can i escri be ove Secti on
"VI. Antigenfpmedtamtinnige pbtabs"in aAlemnembli: Verny' medne thpat é@mﬂynunlﬁehd@ ovhen

provides a ”?ﬁtMcécpirntcpﬁ @Q?‘Wlf‘ Be @Qpl‘@&%ﬂ QI?OWO 21 Q%@%E}?ﬂieoﬁét 1nc(d%€§:)anﬁ\h' ch
specifically induces CTL act IVIt% ‘agai nst eln the neth can

i ncl ude one GIMPHEMAHI Yol Hye em@aﬁhm,eahtﬂﬁc@ch aid Agemenge; of ﬂae pepti de
of the pres elpbl}ﬂnﬁM@dStﬁdlef 1ht€re\!t 1hél@deﬁ>égﬁﬂht()@y @lémleﬁlts Vllséﬁ@sar}’ﬂﬂﬁ expfeddion of the

trod i d ft t
nto an PG p Tkt Ao K P L& be e bR RGBTSR a so
provi des net Imo):dsnha‘ gnnomedlﬁmhertgrg@:ﬁ'dxsl Wed, eg. tThenpe iR &sSapepdli MRcCEb1 98Fe s,
exosomes or APCE,0f, flig C?QE&ﬁ)%%E?EHXSBfo o recél-n{qﬁlngﬁtﬁ‘ﬁga@;eéﬂeméamsl §E'e é’fch?O

provi des nmet hods Tor 1n
pol ypept i de thgatWpHt @taba5¢1en@f1996r2ﬁ7n@4& L S ‘geﬂ atepichiot §1580:BOR) S, §%ﬁbﬂﬁﬁ t

recogni zing & 8'0(4@%95(7% llé‘% 7%%93‘2'4‘1?%7@%4‘? *h%d@V@S)%VUMQO)V@QEmBI&s 3NONhA
antigens. Preferably, th for i’nduci ng %’}}I ncl ude at | east

one step sel @e%eé&e%lth%ﬁ@gwg@%@2@1@1@@@34@@#}%@ RiveeREr7 8OLyA)erS.
contacting apepliicp@sdibicdpdelives), baﬁ/@nﬁ&h}ﬁa campleged)apd pa€ioleimgliged ("gand/ or an

crosor 1At ST AFSHIREY CRIES PlofhdpANgen and 2

[0103]  The peptides of the present invention can also be expressed by viral or bacterial
vectors. Examples of expression vectors include attenuated viral hosts, such as
vaccinia or fowlpox. This approach involves the use of vaccinia virus, e.g., as a vector
to express nucleotide sequences that encode the peptide. Upon introduction into a host,
the recombinant vaccinia virus expresses the immunogenic peptide, and thereby elicits
an immune response. Vaccinia vectors and methods useful in immunization protocols
are described in, e.g., U.S. Patent No. 4,722,848. Another vector is BCG (Bacille
Calmette Guerin). BCG vectors are described in Stover et al., Nature 1991, 351:
456-60. A wide variety of other vectors useful for therapeutic administration or immu-
nization, e.g., adeno and adeno-associated virus vectors, retroviral vectors, Salmonella
typhi vectors, detoxified anthrax toxin vectors, and the like, will be apparent. See, e.g.,
Shata et al., Mol Med Today 2000, 6: 66-71; Shedlock et al., J Leukoc Biol 2000, 68:
793-806; Hipp et al., In Vivo 2000, 14: 571-85.

[0104]  Delivery of a polynucleotide into a patient can be either direct, in which case the
patient is directly exposed to a polynucleotide-carrying vector, or indirect, in which

case, cells are first transformed with the polynucleotide of interest in vitro, then the

cells are transplanted into the patient. Theses two approaches are known, respectively,



b) introducing a polynucleotide encodigg a pol ypeptide that is capable of
formng a TCR subunit recognizing a conplex of a peptide of the present

i nvent i orwearndiiansiEeA antigen into a CD8 positive cell. [POTABONverR0Tshe

pepti des, the pol ynucl eotides, APCs, or exosones of the present invention
are adm nistered to a subject, CTLs are induced in the body of the subject,
and the streﬁ|thQ6aﬁmexbﬁﬁ@ﬁﬂeme&@ﬁﬂse targeting the cancer cells is

h h had [ f
i i S08Tng Fon e GaletHRES ofthe T Ghat et PHEEY oo bbel ST o L28ith < of
the present iPhuemicydR93.0l 2a488:HPECW 1 and O¥u. Hiothbtapy A8 1.\3eBY-95CTblstoslzay, be al so
I nduced by us{ ﬂé‘&ké éc ‘{'I%Qrcoﬁ 3a§§ 731 %dMLPQanqhelaéehﬁ)%cﬁé(%’ 9%@@20_ Ls

can be returne nP can i ncl ude “steps
of : a: col | edMorggn &P@Bdelfﬁ@nﬁan&%jf’é@%heﬁb 9Beht:adt i Hg: WenHs ihRiogplrolagy st ep
a, wth the noptides) @515121:5& Sruful LRl I AREShOl S Rl YhATDICRE

positive cells 0 be co-cultured with the

cells in abowhg{ﬂ@gy gla&érﬁ aapwb%ewa?eeﬂafe@a W&n?‘?rhﬂgflﬁcﬂgﬁ%%ﬁ?ﬁ

includes a pan (ﬁntrerht&bbuodﬁsmMomﬁu]:zjr@&ﬁngy,lmmwllegr& Soin NQPCIQ%sandegrcrl bed
above in sec "V ~ . An [ " ugh, the

i nvention |stKr{olgeli |mmG{3 Jr]faﬁgrére deé}? dS S% Ug‘eléart])(%{)a’rtr% Eg%lglagtr%ock%eseﬁr? %a{\IY
effectively gP8&ent on the surface a conplex of an HLA antigen and a

pepti deEOR% t heﬂﬁ&ﬁéﬁ&ﬁ of ﬂi\ﬁﬁﬂits’[r%n canlﬂa%ﬁaﬁiltﬁélerﬁﬁi: @uﬁp%’eoﬁyﬁltﬁ&gﬂﬁes t hat
presents on its surface a conplex of A anti gen and pepti de of the
present i nveMiPgiPNeaisusk: @ﬁ%“ﬁ@é‘oﬁdﬁmﬁﬁﬁ@/m QrHac ﬁ@@gﬁ%tfaitlﬁvéhthiedﬁfﬂ@é}ho

i ncl Iude tpe mﬁrﬁrAgatedcmemhdsufsh ”Hleeéﬂﬂﬁﬁi@’g%cﬂl][@%ﬁi@tpeﬁgrrﬁéu byt Singldr ddagig- a
conplex o an an tlde.o e nvent I uch
e omms an g B b B S DR B TSRS, TR RESE T8 ol N EBb i e
Exosones". | @mizﬁa]ld:wrnéterrrmﬁetrarﬁfdrmedmibethi: pdlyaededtidei emt:mchdglmerpgpaddgexﬁe t hat

i ncl udes a p%&ﬂ%sen?{n%Qﬁﬁ& aﬁ%%%ﬁju@%dt pﬁr\?ggﬁeWU&gEné}b% a% tsé) dije peptide

of the presen Aventi on 1 nt trans |on can be
perforned as tigasdrigoed theient Wegéctm@hpd'ﬁﬂﬂdmlnmr@ém alitcb%@biémd if TCR) " In

addi tion, theiREReenbI hRMENDIORDI kARSI, 0PI 100 o AGESSmHRL 0,1 me (o
manuf act uri nﬁ@% arnmaceuti cal substance or COI’T'pOSI tion i nduci ng LS
t

wherein the dndl A brotiminisiered ise S e dnieR 4iys &OHCSﬁWJFWr%OQ%O&pu de
of the preserkilled¥ehtiafvaitapproprifbigrseRcete lsuﬁ&ibleyd(ﬁéCept able carrier.

[0117] C g | n‘ere response = t he present

i nvent f[@i]ofr\ffo . 0d. t% pept X QSO )

2011/ 125334 PC'I‘J]I@I@@Q&Q&!S@]@Q @@Blnucleotldes of the present invention can be used for preparing

or inducing APCs and CTLs. The exosomes and APCs of the present invention can be

also used for inducing CTLs. The peptides, polynucleotides, exosomes and APCs can
be used in combination with any other compounds so long as the additional
compounds do not inhibit CTL inducibility. Thus, any of the aforementioned pharma-
ceutical substances or compositions of the present invention can be used for inducing
CTLs. In addition thereto, those including the peptides and polynucleotides can be also
be used for inducing APCs as explained below.

[0108] (1) Method of inducing antigen-presenting cells (APCs)

The present invention provides methods of inducing APCs with high CTL in-
ducibility using the peptides or polynucleotides of the present invention.

The methods of the present invention include the step of contacting APCs with the
peptides of the present invention in vitro, ex vivo or in vivo. For example, the method
contacting APCs with the peptides ex vivo can include steps of:

a: collecting APCs from a subject:, and

b: contacting the APCs of step a with the peptide.

[0109]  The APCs are not limited to a particular kind of cells and include DCs, Langerhans



agai nst diseases related to CDCA5. Sui gabl e di seases may include cancer,
exanpl es of which include, but are not limted to, AM., bl adder cancer,
breast camoeni1/esivi cal cancer, chol angi ocel | ul ar car ci RCREHP20TML)2078

col orectal cancer, esophagus cancer, gastric cancer, gastric diffuse-type
cancer, lung cancer, |ynphoma, prostate cancer, SCLC and soft tissue tunor.
[0118] The metchiod saofophhigesPB esky)tnd ﬁk\tﬁzrateﬂqncdmywhlnﬁ latedenoiaiero pie@pntopro-

d t bst t t f th tid
of 'the pr eseliTRVLHIGHT L Bef ST ORLSE s bafoR e efievifesent | Oo°
i nventive nethefdraiipy Délssen bo nseimpicattee)t ivere dlunitreingest &tlilondedibidiozooess or
APCs present ixjgg P&y%&ﬂﬁd&@ oP%h%tﬂré’s%ﬁt AledddR RBE B8 %%d Ba}%}ﬁt‘?@%édf’éalﬁr%ﬂ{hh&ﬁé@' s,

see the item of rmaceut| ca nposi tions art
descri bi ng tt@ép%@éoéfhetﬂﬁ@ep%@?’w]@@utl cal subst ances, agents and

g ;’gl;gigés) i gz Qb ih@%rt]}[é& ﬁﬁlgﬁt \ggaaé ﬁl@tpeﬁm@%f Whg%ﬁfggtﬁ%@%% ﬁdlrﬁﬁhsftér@&to a Lein

i mune res pori¥ e%{r@l sfg AHEP RS %@Yﬁq}e RﬁRH ¢S 1PrF‘)(éVq FREIyP LY the é%&g%ﬂg °
"VI. Anti genhpgheSEDindugibilétl lage ﬁl&ﬂﬁd)m Iheaﬂﬂy(oﬂheasﬁlﬁjeéﬁ)l"hﬂsf thiexpreddat hods USI ng

t he pept I des, VenP gn P%ﬁl’des ac%?m sten g e;apcit%igP (r)iathe gres nterrn?e%ﬁo to | n%’u Euclt)g?aﬁl:zo

pr ovi des a mel% process uring arnaceuti ca
agent or conﬁ@mﬂ@ﬂlb thendhﬂchignuC&ﬁmd@s qrféb@pwsglt nwkretl@n aretadminrsteteddo pay

include the %ﬁl%@ctchfl afilg ¥dsite Rfrmf ﬁfegﬂé ﬁ&ésqg tﬁéﬁe%?fﬂvgﬁtl(ﬁlf arb Q)@qr@&@& S

invention with pha ceuti cal ernatively,

t he net hod oPO@tﬁ@e% Wé@eﬂ% y Wém |C81f*§6%8}1ﬂi>’n@rv‘ @S-P?&rs:‘;@g B@E?&Hf indyeipiity are

i st ratl ng ?h\ilttfm&edltﬁl tBE b@dyp@fathgﬁmﬁéﬂtlﬂﬂis &e émttm@eﬁhu@ﬁ rﬁafyeﬂsl@rlﬁélan@ adb

i nvention al. cont al ns resen " a
et el ¢ aci d TRRSa Rt b SR St i Eul o mbieh H TR ERb EELI bi o
form  (c) @resfible formais dexatbedrbpreciasnattiond' . Ei&mmhchmuosﬂ cohpogiriese (1)

I nvention On q%&rlt Fgonéﬁ({smong gg)nt n?r}/gtpé)otlgﬁﬂc eo-lrdé;se s thé) Lctltvg%%é&ﬁgﬁnt

i nvention.
over - expt lels} S| e.cthe peeent ipvgnton wiay hnqlmetrg@mgethﬁ nglryemletmds; of the

Exanpl es of $UGELGANGEON ifi6 LHAPCSRYInRLE AL WitHTTE %&L@lbﬂﬁMFormxﬁglgfer
cancer, breast cancer, cervical cancer, chol angi ocellul ar Carcinons,

col orectal caMc@Fthodsypigde siepheler, gastric cancer, gastric diffuse-type

cancer, |lung Caaaﬁlwcnngwli’pj‘g@fmﬁa@mmédtghﬁdcancer SCLC and soft tissue tunor.
Accordl ngly, Rri har maceuti cal

rati
ormosi ons hetnargAre iR dbdhe SrolrREFRSTrEaBIE (o cont i rm
whet her the exXyierelsimobe pafoemedhs d}B@AEed abovhen wetidis " OF. Antigenrpsesemginge t r eat ed
i s enhanced %gﬁg@ared with normal cells of the sanme organ. Thus, in one
enbodi nent e present |nvent| on provides a nethod for treating cancer
(over) expr essi/f hgHiresentigy %@nd@é?/“ii%(ﬂ medod fr pieraping ¢n ; arjtigen-

det er m ni ng tpPe@,e &H M’@ kx@l\{&i Eifi diides ¢l &tgﬁ%ta%ﬁﬁm(m[w,bt ai ned
froma 38 WO 11/ 5334P /JP2011/ 002 ?Rj]u%e(:t Wit he cancer to be

treated:; ||) iAghehendRpipds engy FEEHEAS with nornal control;

and (a) contacting an APC with a peptlde of the present invention in vitro, ex vivo or in
vivo; and

(b) introducing a polynucleotide encoding a peptide of the present invention into an
APC.

[0112] (2) Method of inducing CTLs

The present invention also provides methods for inducing CTLs using the peptides,
polynucleotides, exosomes or APCs of the present invention.

The present invention also provides methods for inducing CTLs using a polynu-
cleotide encoding a polypeptide that is capable of forming a T cell receptor (TCR)
subunit recognizing a complex of the peptides of the present invention and HLA
antigens. Preferably, the methods for inducing CTLs may include at least one step

selected from among:



iii) admnistrating at |east one conpoggnt selected fromanong steps (a) to
(d) described above to a subject with cancer over-expressi ng CDCA5 conpar ed
Wi t h nor msiD 20026334, [ 0121] Al ternatively, the present | RCEQIPRIONOEOF0O

provi des a vacci ne or pharmaceutical com position that includes at |east
one conponent selected fromanong (a) to (d) described above, for use in
admi ni strati ragccmaoamgut(m&podmw TgelC i @h add G- REPNERS bagarﬁlm%l exbroré her

ds, th t th thad f if
Subj et to bad PEaPUAURAL HOTie dentRie Y o RalB S Bl BT PIRRNY On

such nethod iimehtidisagdt he step of deternining an expression IeveI of CDCA5

In subj ect - dgy !in‘ﬁ%‘&ui?lﬁlé Bi) B@u& béédéeéné%dm%@%%gﬁe e h&‘i% e%ﬁﬁ]ﬁg{f f{)}ﬁ‘ﬁ é%ve'

conpared to a norma eveI |ca ubj ect

may have candémR WhuaH reppgniBmgta aRieK ofi & IPPPLUI% othessespr i prision @ad an Ht
present i nve@hhgﬂl intthecpBtageveteri.denti fyi ng a subj ect to be treat ed cancer

of the ntion are described in re detail 0 0122

subj ect[8{j]§j te‘?ﬂ‘ SPU‘FFS £ 80y ARCIpIdgs, P! PHEOPEE 8 #‘FH&%SF"HHH 5
ex- pression a&Oadnﬁlﬂgte&ﬁi tota subjekt) 83 _stakeeindbdedd t itheebddsy i $l(erslubjek:0 Andrthe

transl ation %D%A ui ude, but are
not limted {g%gnggﬁéf A |mssué‘?poggq%rﬁgm&thggﬁ%ﬁpa‘gmﬁ %o&gé umq}énd uri ne.
Preferably, mimthasiylvf étﬁtprd@nt neentsal 1hclude8tthts5@|1e0%aimlnetatmgtthﬂ P@tlde&:ehel

popul ation i @6 |yAdEIBGHRE, tﬁQ'AtP@'dr%kos%ﬁ{eE of [He" es@ﬁﬁh%rﬁ%%woés Gi3AGEr ous
eplthellal or an e%géée I al derived fromtissue suspected to be

cancer do¥ikl4 Furf}lﬁ'é?atwieky §§1ala'9a18@ H@UE‘%Q by waRe hemar Vive.@gd ﬁftermn Pang

obt ai ned bodidTy, thes&t@se@d Lislcth 86 ret@ingd (0188 susied. B ekh@prUikesdirst der i ved
sanple. A subé t tgﬁge treated by the present nmethod is preferably a
manmal . Exenpt élﬂff? ls include, but are not limted to, e.g., human,

non- human pri rmtﬂlecmglMCsrfatrnaduigect;:at horse, and cow. [0123] According to
the present v I gncells or tissues
obt ai ned from%a%gllggaﬂlgt&ﬁ?th%w%e(ﬁl &%I h%t% ttﬁ?ée %sa on | evel can be

det ermi ned at Othecuf«ﬂsrmcthe PPCof sien bl eitle CRSindpitiye eellict | evel , using net hods

known iprishe affe. Af@sﬁo%%%uﬁureﬁhﬁtﬁ@%wg SR T8 eﬁ»%vél%ﬁt:'cﬁh ﬁﬂo ¥si ng
pr obes by hybri di zati on pret hods t@% It)hern hybr.i di zati on). The
i

det ecti on mayPrPeredanridgtesine beng Hbclu% aofgyiclsptidgsofsiie ﬁresqtﬁémffee%f an
array may be ifbefreraildesdrived ded@Ghise@ionN& 1eX i @asireventify edllsofth&dgbAbe Those

skilled in the art. can prepar.e robe ut|I|Z|n the

ot or mat 1 on' o1 eucaitnel BRI e R BRNR ncbfiaAer A SECERE %L ¢ e
probes. |f néegiyshyrpresenthen qbleeméa:erva;prrméeﬁd efrﬁeﬂléblAwntlgeraarElm pepbleof thbel , such
as dyes, fl u%eeglg &flensithst ances and i sotopes, and the expression IeveI of

t he gene may etected as the intensity of the hybridized | abels.
1101241Fur t herlpgeasd oftsheh (PEARsBe FRASPBISS Prabpiseentoen thaubice & cgmplespbanD NO

21) may be 3@1L\&Oa@%e%/aia51%§1é AP%@%MSQIQZW&UQH@M bd higsludtall Rgmelyl, fRrr s by
anplification-bas det ection thods PCR). Such r| ner.s may be

pr epar ed bas&i‘“‘Sli‘\t IPYFéItIQ(}&?IPﬁ‘B étgco“ﬂ]ﬁtb‘PHfé MG PEe e its

Speci fi cal | y sudaderaodoenpdéx qsfraanLAwsﬁglerf ard thdﬂﬁeplfde&éﬂie predehoi@véntlni Suctes
under stringep der st.ri ngent condi t che
TRNA of - CoOAB UGSk B Bkl by TR o R e Qb L IOR o AT B}
condi ti[@h] r é‘“ruetﬁlsrnwe,c(bﬂd can bfnmdumely nirpduring qag@behﬁnn@udmr palyny-

hybridize to idyfad 8f8in Stﬁ&‘ﬂ@ﬁ(\s%bulgpﬁmﬁfﬁ? tb %e%?ﬁ&e SEAL BRSES invenfibR 9RO
conditions are sequence- ysg‘gn dent and ferent _under different

ci r cunst ance&DSpRoitive €lihyweh drosiuréen gm hedsfermedbidesedediaboppifieesitan at

hi gher terrperaz‘mrpgenfb@éptgﬁwgra r. sequences. Generally the tenperature of a
stringent conﬁl tion i s select to be abdglsj';Sl rees C %)ower

han. t he
thermal el ting2pYEAL tt‘erﬂ‘ies?%ﬂm&“@%‘b&’i"fv} ‘Epé?ceés éﬁaﬂb}% ﬁl&lﬁ‘v’é‘
strength and thma‘Ebtﬁchhsubstahheoﬁoemmesmbm nreiu@mrgdél’Lsamelfenmﬁd niedimdcinsiudengt h,
pH and nucl ei tr &l . i 0, tary
Po their targh doin ARIERRE P bkirgind e ot ek OB RS B B ERE
Si nce the taﬁg@tcaﬂeqwn@ek @reergeneral |y present at excess, at Tm 50% of

the progesyar §3pReHRIIGH iRfucBYUMntRE tiPbonsky Pi cal Iy, stringent conditions
wi |l be those in Wmch the salt concentration js |less than about 1.0 M

sodi um i on, t yPPEaYsrythgmErsenignyentiop piovideyraesprdsaf inlicingrandmiatne depPase at  pH
7.0 to 8.3 and the tenperature is at |east about 30 degrees C for short
probes or primers (e.g., 10 to 50 nucleotides) and at |east about 60
degrees C for |longer probes or priners. Stringent conditions nay al so be
achieved with the addition of destabilizing substances, such as fornmani de.
[0125] Alternatively, the translation product may be detected for the

di agnosi s of the present



invention. For exanple, the quantity of;CDCA5S protein (SEQ ID NO 21) or
the i nmmunol ogically fragnent thereof may be determ ned. Methods for

det er m niwgQ 20hie12633ant ity of the protein as the transl atipomJpeeatoew7d ncl ude
i rmunoassay net hods that use an antibody specifically recognizing the
protein. The anti body may be nonocl onal or polyclonal. Furthernore, any
fragnent or ﬁgﬂhitlcﬁs&haﬁe@rﬂelé@d@) CDCNITSuitgbladiseedihay sitfwde dadder, éi(aﬁiplle)s?l)f Fv,

raghent o Mt et oy nady" Pevtan % AVE- SRER sy G5 il AP e MRicas
protein. Suc hamtlwounglscagmrwatcmdm Rl déwedtl daheerprsepleyus cancent i on and
the fragment a§tH€ % ffﬂbQ éﬁ}’ gerbﬁﬁﬁ%@%c@f g?ﬁ@ﬁ e?\f)?&rtdté)&ncg{bt hods

to prepare these or t et e roterns are well
known in the thawftdﬁ?uen@ff%d may be enployed in the present invention

to prepers] SUCﬂhe&ﬂéth&&dile&e ﬁ@%n@ﬁﬂbﬂ@érﬁrﬂhﬁn&ﬁﬁl@%ﬁ ste;{ Hl2BliAsednet her net hod
to detect the exe&(i sion | evel m gene _based 5n |tﬁqﬂrans ation
product, the SPRYAASES ?W@F%oﬁ ﬁoml%&nﬁéﬁ REQUGTSL GRS LVSRERNi cal
anal ysi s usi g palynasi¢dthledyncgaigni¢m! Tiee (HEXSADinpe o vei rﬁethbﬂiﬂ‘ﬁyyilsolcbnfehipmte
measur enent, Stron ai ni i cat /1l ev e
protein and, ta #fllllglsgrgétrlr%n f”e%o rﬁ [g)icp)srpergssell%gﬁg ?e}seﬁﬁ gp%ﬁ&%gﬁhe esgrq40 WO
2011/ 125334P®Wenmmf@td®tz@§86tﬂ"ﬂhe l@mp(rfeé& Rirerinaseaikicgfcomppsitigast’, @e’eh@ﬂaréy g.,

t he CDCAS5 gehife dr{'de%@ﬁ&ﬁé t}ﬁeﬂsc of ﬁé@h@ﬁn&%ﬁ@daﬂ&b%&n&é& Qgen'tsneﬁlﬁ%ﬁﬁgsﬂtlt)nst he

| evel 1 ncr eases fromthe control . [ evel 1 n _nor

the target g&h&ejesenpinveionsP &acciigy, Inzﬂsl%tw@r ths gagsagesiang Pd4sdBatcan Rpr e
than 1.1 fol dmployice f@ﬂtﬁ@paes&tfnmﬂ@bdsrf@maﬁda@@u&nané @k,]dmsér@fe&iemﬂiad%o fold,

Mo s g %ﬁ%@lﬂ@ BB Spoy Rs. SO0 Dieer SieSe Bes S APC T ullc 2dat

and stored frbmnd (3udlj 'eCtMahodshoag the peasles, exaioafes) APCannkCAls", oupra.

non- cancer ous )i I i I

non- cancer ous )"I;‘Hg g{r%n gt 1(% &\gﬁn 5 S%é)?gﬂﬁés ﬁg‘%ﬂ? ﬁgB'lé) é:%sgef%’nS Hi)fgét?&g%% é) gl

used as nor mataceeival gibstange, @gfmitor o@npositigneindesnng hmpes/Ehpanss, Vd@rfdetﬂ@r m ned
by a stati st ing@hod BENARIRRIRL G o Jai%ukﬁg% Tf&nﬁx@itﬁa'gﬂﬁéipéﬁﬁdé BP{h\é@r&gnt

previ ously determ ned expre55| on Ievel( ) gene in sanples from
subj ect s whod®vealeRdl agihgreacediicliy Heeapidbis 4 HEr nore, the control |evel can
be deriged|fr Q@R@nﬁ%@b&&&n@ho%ﬂh@@ﬁdsaﬁ 1ﬁ)ﬁatnt16ﬁ ﬁﬁlyflﬁ@ﬁﬂepthe‘gﬂepwbﬁ Iayintnest ed
cells. I\/breovs accor di ng. eﬁb&an aspe (i of E §g sent |.nven

expressi on | V&I YErEKE G AR UEH SPREPYHP PESHEY B 188@}% ed to
mul ti pl e contpwhinkevel s, determ ned frommultiple reference sanples. IS
preferred to mned froma reference sanple derlved
froma ti ssueL{tg)epgelpgllglrg‘il‘lIO ‘Eﬂe ﬂr&\éﬁﬁng&{@ht he subj ect-derived bi ol ogi cal

sanmpl e. Mor eoxib{a nygleip §Cléreéf3‘é1ﬂf®ﬁlcb@ ngpede #edisgloned heggin a aneexprestihle form;
expression | evg| s APC GPeAx@BRR PréseftiROP Péptfde @R thM pfrisedt HGMdndinsgase state.
The standard val ue nmay be obtained by any nethod known in the art. For
exanpl e, a ré P nean +/- 2 S.D. or mean +/- 3 S.D. may be used as the
st andar d val ued) 4 &t@®kiciT cekIEofcthapexéntmfﬁvehhen present invention, a control

| evel m i et known t n ancer ous
o rer dFFER™ O RSPl vBS iy SRR B o R R CRGE SRR v R

control | eveltrepted gathehesernetve mgmdwntsaﬁcemp]@s Of)such@gmccaincmmlé arg notj s
referred to gy iad'1GaN0E! BHEIGRARER! bt &Y Bincer, A &G] ERCE:, pﬁélx}‘f‘g“?&eﬁuﬁﬁml e
expression level and a control |level can be normalized to thHe expression

| evel of contiEinofife CMle calqremdal canggr, esmék@%%@aﬁ%@@cewwéc eifidrs8ssi on

|l evel s are klﬁﬂiMbaﬁé&r Iluﬁg darfcfeﬁflyrﬁﬁﬂﬁﬁtﬁlpftﬁta@é\cinb& S@nceirﬂwafthssdmmanAer ous
state of the cell ut are not limted to,

: t | ud
betacatin  GPS U LRIER yE S SRBu R T By Syedbatas ey GOLamA: o o1
Pl . [0129] V\hem:lmdmg éwpxc&@esmgrediemse it i0Ppre CIDUAS tigaméirinsvheticn daeseghraasion tavphr ed
to th |
(0 e ot el eaRUA0ly bevaleordhyle PhTILALL SRS A DRI GRRERIYS |
present inve ot ﬂ@rﬁa@b@cgq@r Eh‘iwd asone qu@aem the ipyes@itayrnsion gramidas hgnethod
subj ect suspeggt t%tlhg cﬁ%\éﬁ((ﬁf@f’)@ﬁfreﬁﬁlgl@)@ﬁ;g ayRidh ndildOhay inchudd %eeﬁéﬂsrlﬁ a

subj ect for cancer reat ment, whi ch et had may i ncl ude the steps. of:
determining the expression level of CDCAJ in cells or tissue(s) obtained from a



a) determning the expression |evel of ggDCAS5 in cells or tissue(s) obtained
froma 41 WO 2011/ 125334PCT/ JP2011/ 002078 subject who is suspected to have
t he cancewoto1esiseat ed; b) conparing the expression PETAP201i/0@DBAS Wit h
a normal control level; c¢) diagnosing the subject as having the cancer to
be treated, if the expression |level of CDCA5 is increased as conpared to
the normal ceobjealwitietelcand@neb bedtjeat®l; ecti ng the subj ect for cancer

i otep o). FOTIOPRILRRSEr Sy Maan Rt RO ) ST TaEM he steps of :
a) det erm ni mg adnenietpiress ilont dreveinpoherCBaAsteil frooedrhengsteptsi (sstods) obt ai ned
from a subj el ey LisR4S %81561?8 v%ﬁh%% JRe ﬁ%Q%g{écéel?Cﬁ% c%tgﬁ)%fe%% th D)

conparing the expression ous c¢ rol eveI
c) diagnosi ngotnE cenbplect as having the cancer to be treated, if the

expresgopn| ev@l'terﬁkftlv@l?oﬁﬁ pr§seﬁ! 1|i’fk/érﬁf0nch'lso%éﬂqﬁé’§ £Mccin® ok Bﬁaﬁﬁt@&ﬁfo@y gomont r ol
| evel ; and sub ect for cer. treatnen if the

élsel ect |[1u% g 5}95] ect
i s di agnosed PR tiARIIRAGICIHES & F\%,SéP "E‘B)DH%PHFP%SS csted ffom amape () 1o {4 fsxqripy
present i nveabba) f(ahsanpatcbmndeﬁm@ i agbest hayukg ¢anta@rovei- a:gﬁasmgg:]DCAS In

Chat can be SYRLMERE M el Blpdn THTES ook pa R R AR hE 8 TUERRCET
whi ch may al $ob¢ ireafediwishithe @BEASahpeatidy oﬁthﬁpmseIUnn\regtlomesueh fietmdy or
appl i cabi I i tYn&&dlgg ﬁé@&%rof'd%kﬂﬁﬁﬁ“g% resSiof 1&/R8f #D AN G @E&rde'n%él udes,

but is not limte , bl adder cancer, breast cancer, cervical cancer,
chol angi ocel IFellw®r tisapesH nBrhereinap incigatesH dog lével&aﬁ@élfed tRa HpHBY FeNEaews!

gastric cancef thegasé md@ca@hsftﬁmlea JubRRt MANGEVe cahUélngﬁalﬂ 6RY be Itﬁéaﬂ@hm the
t tISSEtUlTDI‘ art

o1 of erably - M ATPUNRSH L4t PRa Peciian ThoPeaeRat iRl hihe! seirtechn o
t he CDCAS gemeated canceubf the pradentiivedhtior bie, degdritel in emgeddtaibylolye sel ect ed
Lo TBL0UP e ASPER LA, O 61 0 Bl PR Dcene:
fragment thempespionandpng as chl)lclad%ethg ehlpctiwtr@é@r&molnmg tltahféatmrmre@% af
activity of i LPFANPIQLSFisbitable samples include, but are not limited to, bodily tissues

and fluids, such as blood, sputum and urine. Preferably, the subject-derived cell or

tissue sample contains a cell population including an epithelial cell, more preferably a

cancerous epithelial cell or an epithelial cell derived from tissue suspected to be

cancerous. Further, if necessary, the cell may be purified from the obtained bodily

tissues and fluids, and then used as the subjected-derived sample.

A subject to be treated by the present method is preferably a mammal. Exemplary
mammals include, but are not limited to, e.g., human, non-human primate, mouse, rat,
dog, cat, horse, and cow.

[0123]  According to the present invention, the expression level of CDCAS in cells or tissues
obtained from a subject may be determined. The expression level can be determined at
the transcription (nucleic acid) product level, using methods known in the art. For
example, the mRNA of CDCAS may be quantified using probes by hybridization
methods (e.g., Northern hybridization). The detection may be carried out on a chip, an
array or as such. The use of an array may be preferable for detecting the expression
level of CDCAS. Those skilled in the art can prepare such probes utilizing the
sequence information of CDCAS. For example, the cDNA of CDCAS may be used as
the probes. If necessary, the probes may be labeled with a suitable label, such as dyes,
fluorescent substances and isotopes, and the expression level of the gene may be
detected as the intensity of the hybridized labels.

[0124]  Furthermore, the transcription product of CDCAS (e.g., SEQ ID NO: 21) may be



[0132] Exanples of reagents suitable fgy the detection of nmRNA of the CDCA5
gene may include nucleic acids that specifically bind to or identify the
CDCA5 RN 26u¢i25388 ol | gonucl eoti des that have a conpl eremiyaeop1/8@qience to
a portion of the CDCA5 nRNA. These ki nds of oligonucleotides are
exenplified by primers and probes that are specific to the CDCAS nmRNA.
These ki nds qhaglfieganingl pedidrsbp amplifigiopapar &t dias ettials i@ hRdsP@r).l known
inthe art. If ne e reage for detecti t he 5 mRNA be
o 1 zed SHERPEEEIamhats PEPHRE bassdion TR b IR st e b maRR pERY
detecting thee@DCAS MRNA nay be included in the kit. [0133]A pr obe or
primer of th

ggﬁédié?ﬁ@: Iag%%%gﬂﬁe} deoﬂ h¥ tp:fe%gptrﬂlétﬁéd ﬁr 2 ks bl Alideen en

purified oli onuc rises

of nu- 42 V\onmi@laﬁqlz5@@4@@T¢ripwcs1r1ug992@p9mﬂném %@éﬂ%@d&é Ahahs Wﬁrl d| zes

under st ri ng@Bfei MdpHrhRM §trin@er?et(h 8RB atiBRPEINdARAG: re QO cordfiond@Rder350,
300, 250, 200, 50 %00 50 consecuti ve sense_strand nucl eoti de

sequence of BT ?B?’GQEP%mf%W%¥W ‘Q%gﬂéoéﬁéﬁgﬂ§gﬁﬁﬁﬁééutHwt%ﬁ hti sense
strand nucle@&udease&mmga&coﬁmaomunkempwa@adqemmnmaﬁdmglaa@D@Aﬁtamﬁmence,
or of a natur rrin e e i for
o oty " SSRGS SR S, SOBNER SRl PRELU

| engt h can bélgh@e@rrapsraampar thaw shérear S@qn@hcefsy(}nlgsralhe thyctnmperatuge bba @teng@tted.
More prefer a%ﬂ{dm&RMe%wﬁ% QI;ou@S S @q@\?eftlﬁﬁh fue tl%ﬁﬁpﬁl@ﬁlng‘gber f ed

ollgonucleotlde robe or. primer having 15 n %
enbodi ment s, (TR Becitipsepengor ddetised @@wpwséth@pd;ﬁ e T@hﬁ thie (R ect ed
from 15-25. Assaife l@tirﬁl@ﬁ@l HéfRfed GGV | lsﬁ@fgth PH sRPgRMiSadi@totdftratRing at whiah Of

b | t d b
gFPSonﬁcFZBP%H%Hﬁ? %g$%ﬂ?gﬁéﬁ? Emgﬁégﬁ %@g§§§ gpgﬁﬁgjg?tﬁgF%ers can

al so conprlseap&guaﬁehummennsSqmeﬁee&geﬁuanEEsmp@mb@nﬂppm$ﬂnmﬁmsmﬁﬁmtbe
nodi fied wt ' and . .. .

Al ternatively I:l"ng IE\St()%CI)%HL grdb%%) ?118 I’?%E a}g‘%h&é@ﬂlbﬁlglnqg e}b %trﬁlggﬁt%roﬁgmons will
pol ynucl eot i @e thso nmgh@hﬂwawme@m@ne@lsdess thabmhou&b@-l\é @ot}mmagesrypléalév few

kilo (e g. %B&HQH%QBQ&?QPQMnHﬁ%&ﬁ«*8&&?9@&?m€@ﬁ7@%§93Q%d%@§é ﬁn@eRJObe
(e.qg. nor t hern lotting assaﬁ&or cDNA m croarray anal S'i%ﬂ%# On t he

ot her hand, @klgﬁiﬂaégutép Jegisgehtier dhart pipbes Cfr@rmtq% Cefat OEl‘iiF‘é eﬂcAs
protein or thelehsmboglcodiegadel ¢ fHr Rﬁgﬁfﬁrolbéiefr@ﬁf:neﬁ’@)gnﬁﬂg@hMﬁdﬂi@m bgliaes to

t he CDCA5 t t | 0l f.. Th t1 bod
beem)nocl ome P G M latE s TG S e g AHTERLest AR fongiifa@ | ooy MY
T e e
u e i e i 2 #
i( 1 gfiaht t S’S

retains the b|n|nga roteln € | mMmunol ogl Ca
fragment t hemgplogyalllibagment heephmey bh é%féffklﬂlﬁ‘élé\/lﬁflo%ﬁof Beygimaigingdhe ¢ he

detection of Bérﬁit?bf'ﬁleﬁfr@teiﬁ@s |thé<ﬂﬂ£ﬁé’[ht1bﬂ plf(ﬂﬁcﬁlﬁlﬁlud@ﬁﬂm@masgﬁs/tlﬂ&ﬁocﬂﬁ&}iatbe

enpl oyed in t lg > t |nve ion to are suﬁﬂvﬁntt di es. and |

equi val ent s t'Aefedit" ibe OFY, PR Véecoﬁﬂlé B‘E?&‘g}n Hopdypehe MopAclengnal
generating nnk@mbeBMVFaﬂdnmeﬁiahyﬁkggen@ﬁnaﬂﬁkmdome£g Mﬁb@htlgﬂkﬂghnlque
Label 209 TLRRay ip L PE A LRBRLET SIS I8 B, Blngo, of e
met hods may e fefrg_mnwedmbdﬁleﬂmtlm@sremn&th@/bmthn@mbﬂwb t(eﬂivé]DCMJ pe)t@han one
reagent for @%Eﬁﬁﬂtiﬂ?ﬁle% anl 19T3§bﬂh5r?%sgﬁ 11‘1\%9][191(11% the fka gﬁeﬁfstthereof
[0135] The kit nay contain nore an one o af orenenti oned reagents. The
kit can furt BeEralinRICHged By & erseﬁﬁxnwrﬂ%waln Yleteslg énprepesie thasadineg oA a8r obe

agai nst a CD@B5dlg§ﬂﬁ‘ Ry deamlbb@wrowﬁs m@tweem KAaGAGn pePirt, d8d afly ﬂﬁdioummajr&
cont ai ner for cr g E% s $ 5|t|ve an %ﬁ ive cqgtrol [ea 3 and
o Secondary SABBGH P aerabr g dhbEALREUHS St fd RS B fohe. *For
exanpl ¢0126]ssues zﬁﬁ)ﬁmlr axtlelbttaidaedt the oxprassbjndeted oiCIIOAR gomrtased @ritsuf f eri ng
from cancer, esent

i nvention nay u?[?(ﬁ{eé(r 8?]?1%1 tﬁggﬁé{{sﬁ%@&%@ r%r 1%?28‘5%%?8‘16%4({'1%@%11&%%386

2011/ 125334 PCi¢n 200520718 awamibed againghdie (& As perieipoNamelyi mdhigdinagy

buffers, dil ugRhRnt fsiré)ﬁgeé’tﬁnln%‘?ﬁ&%ﬁ& in®XhicAGRSsen@MdvOIaS lﬂﬁ%%oieﬂﬁﬁ{dt at the- 9-
witten, tape, CD ) W instructions for use hese reagents and

such may be F@Péﬂﬁ@dh%Heép@ﬁ%W%Fﬁ@ﬁfﬁﬁyﬁAagﬁgbeI Sui t abl e cont ai ners may

i nclude bottles, vials, and test tubes. The containers may be fornmed froma
variety of naterials, such as glass or plastic. [0136] 1 n an enbodi nent of
the present invention, when the reagent is a probe against the



CDCA5 nRNA, the reagent may be i mobil yjged on a solid matrix, such as a
porous strip, to format |east one detection site. The neasurenent or

det ect i orwpegilonssh t he porous strip may include a plur CTUy20i/o0e0t8es, each
containing a nucleic acid (probe). Atest strip may also contain sites for
negative and/or positive controls. Alternatively, control sites may be

| ocat ed on aThtkkpresfleatied aftigen ddne, d. £s5the IDTAS g, irDdwmkencellt ben B Uker ent

detection sites. ontain different. anounts of I ilized nucleic. acids,
e B o TR E e A e bl D p RS ot e LB T B DG e Ein
subsequent sinbesal cellort thectagpetiganedry, tfr eaarnplet 13angii%, ortohé ; munvezasexftosi t es
di splaying a i L 2 O¥ | i i i ndi L1Qn t he
amountof CCoRE® BaL LT el Y FAEmGhe LD RN MG R FBEORT B ¢
configuredir&%ﬁ@lgﬁﬂiéﬁmyﬁﬁetectable shape and are typically in the shape

of a bapion dotheBARGI 1BE] S B @tdimPfedat HRShmS titdPas thOdahbbThes kihgaf the
present invention an fur{he |qﬁlu e a 03|t|%$ cgyt&ol(ﬁagple or CDCAS
standard sanpiBPICEHBIGYEEIY; SPHedishpRbosd i a SPieHE) pheetitea Yl on may
be prepared Byancablieot nongcbb¥EAbs) g sie tking@n Smdd e nandniahedlsabsayddigorh hei r
CDCAS5 | evels. Alternatiyel purifi o I i . Rol ynucl eoti de may
e addeq o dafbREREN aoH: o b S B 3 B g BEIVENER LiTe o
the CDCA5 st antasldogentphdiernaivalhehe ootk devef manke deteseined byg etatibton]
purified CDCARRYLRE n fh%ciQéﬁ@t's B3BfAineA ta‘ﬁ%’lg%iélg??e%?s été‘ﬁﬁlllecpéxp}égﬁon

positive control sanple Is, for exanpl ) han t edcut of f val ue.
[0138] I n one l@kBoRitEAEAS 1288e jHragwins fTom sHisEnWhesetdhiersepriyes yekngwn. Fur-

di agnosti ¢ KithermBgd, 4 dd@iroBleélRh@be d&fived fRih hidalabie®f ekpretisl pofrtarak! e of
specifically reco Pizin tge ntibodé of.theagresent i nvention or tﬂf
fragment thePEof® Yé?%{ﬁ‘gFeé - MIOTEPD P5FOTNER LS O &SPSEt QTR IFROE YR TRAe IS on

i ncl ude pol ypeptssdesleeand GIHUA HEemt inladasibgiBal qanpleemayp by cdibparedh b moltiple
preferably 2 t1.au0 | i 1 i i a

Dot ol n of ¢ ASTRALEIC UACAIRP B HElbL NG REARRE (L IFHERER BE ol o an
anti body in gostehptel detegninedfromd refarenpgeymplsidey ved pmtaetisiudtype sipapyitele
(pol ypepti de), @b HaQubeSS&Mvell BYESYiéLBamJIREMIRINCD i i@ preRrRRAb uRIihEhe
protein of the present” i nvention and peptjdes_are as descr.i bed above.

[ 0139] The neth8dydiaiueof yrfaeragor é“r‘(&gr‘)f PG he epred8 erioPP R MR ke pe
perfornmed by déeasets@iidlTheRgintid vdidefredyecebriiaédee inyt Methadluown of thanitd F&DCAS

anti body and that, in the gcorres i.ng contro | e, as _descri be above.
The suby ect - 5 et EbBEof Bt R AR oM e SITcBey of frellZR Fle hofRE L bes
of the subjectlueont ain anti bodi es agai nst the 44 WO

2011/1 P r: I &;%ﬁ- . and

t he quiﬁ?ﬁﬁyCﬁ?h&%g%gﬁ???@%Eﬁéé@ﬁﬁﬁﬁ%ggﬂﬁé%'ef%?%§ne" ?%dggﬁﬁgﬁggﬁﬂgﬁ t he
cut of f val uéample|teatds knayyipiarhsdrongapesapus i refeireralo as gntpigpal cparadgveh’. ot her

enbodi nent,  ahdbBENRASY] i€ tHel don@bl 1ERE iPIRSBNhed MYARLdaRKErERYLIbIBEICHIRNTPIE it
pepti de of the present inpvention and ?n HHS_E?IeC | e binding thereto. The
L P

met hod for dét'& "‘trfeﬁdo anti %ﬁergb%‘é‘?nﬁlio& © RRTVSGBAISE™M Epf’txi”éfé%lo%nd HLA
nol ecul es hagdewal srebadyonnee ievelsdaalbeinohaaliAetl oo theXeapizsdon Riveinefreodivlatuchdic |

Sci ence. 1996,..274(5284):. .94-6). Th h I f.th i of the
Sresent i nvedbilS st HsePla B atibis SR FOTRLEN Bt RERGUHBLL on

met hod t o detdependingmur thapancgans opeen-farnse©nb statet Mfdheds)l. Exeplanycadrol i er

detection, reeiifl6&, BNOLLholRhASE %?Béta%f:ﬁ&%@a%faldéﬁ?&é @%ﬁos jhhiteC@hyDE
enpl oyed for "the selection of subjects applicable wth the harnacgutlcals

i ncl udi ng t héregepseaedoiibasp@abpiesdhPli nventi on as an active ingredient, or
E giﬁ]s %@B@]ﬁt ! anﬁfn ﬂ@%xplre@%@mnfl &Idhmlts @éndid %;cﬁé’%éd%@iﬂﬁ%a@@i ©-the n(l)rmal At
articul ar ccordir o.the known net hod (see, for exanple, man
DD et o stpRie 688 et St FafcekaR S Gkl e SRERR K e
tetranmer, of didgeoseddvit: tambaltedeldiestednl ecul e and t he peptide of the present
i nvention can : - W i .ex. i S| be
done, for exaé@ﬁé?&%§9%§§%¥¥%%?Hgéfﬁ%”QEE@ggﬁ?%Z%??%QSE%%@%E|8‘%?ﬁ§pin t he
peri pheral blsswdcted phveyweecer debd Yeated, rodot i sslaplingcd subigsplatcatcer o be

suffering frerhGRAESFhicl Réthél TS iREIGSEHHE stepyenti on further provides a

nmet hod or di agnostic. agents for-evaluatl?ﬁ: . . .
a) determining the expression level of CDCAS in cells or tissue(s) obtained from a



i mmunol ogi cal response of subject by uging peptide epitopes as described
herein. I n one enbodi nent of the invention, HLA-A2 restricted peptides as
descri bedwbepsinsizay be used as reagents for eval uati ngPoT/Jpreatipeoisng an
i mmune response of a subject. The i mune response to be eval uated nay be
i nduced by contacting an i nmunogen w th i munoconpetent cells in vitro or
in vivo. In gebjtaiwheivbagpeorntshavanye sibsttame@sard; conposi tions that may

result in th Qroductl n_of antlg G fd Ls t i ze and bind
I N A s R e R

r gageﬁt g eIronatly CWémEnwi% moimezaeda\aggﬁ the%ancrmltmbgeqmtedﬂgcﬁthy esm$m8£lgvéla§ are
used for suc@ﬁ@AgmhgéhS%dlaQ?Mﬂgﬁe&% ﬂﬁe'n]\ﬂﬁfé(l C{)ﬁ&&qh Eit(eﬁllanl cal devel opnents

such as tetraners or 1 ntracel ines and interferon

rel ease assays Sel@?tmEL]IlfSP@IBC&E%&?%CGT FrRatpreat. éfrth@autu%é%nhwgd ag pving the
i mmunoconpet @@fcet &) beStrda@dd, @vabpiat i ng an i munol ogi cal response, nay be

sel ect rom her al bl ood eri pheral pblood | ynphocyte (PBL),
and peﬁ&pg%rallflbq%%ﬁ'pﬁbﬁ%ﬁ‘t?ﬁ“%@?dg@mm‘g%seRfe? ods for collecting or
i sol ating suchy) ldamlﬂmu@rtheé@"réssml lbgel @f €EDEAS inkaetivwor tissuéReotaainsd frbom an

alternate pr el SRUSHETRAGLIRR v 1G] OOSERIRELERL col ! s Lo be cantact ed
wWth peptide’r age PRclbude an resentl ng cells such as dendritic
celI's. [0143] Forcompanny e epetpssu@ebveifofﬂﬁﬁfsi ssdrt canparevs ¢ootrohigyelbe used in
tetramer stai Q!f)ﬁﬂllgﬁsﬁﬁgfﬁletsﬁbﬁ&%‘éﬁﬁwﬁ HRBBEE o BL %Qe@ﬁ@@%ﬁbx%@sﬁor?@vél%ff or
the presence o tigen- 45 "W 2011/ 25334PCT/JP2011/ ‘002078 speci fic CTLs

f ol | owi ng exbf&(a/ﬁélﬁmaartqrrﬁﬂwve@m ot FYEArOYF caral irghegen. The HLA

tetr amer l c cormlsel&ct[@yth@emja@qiortdan@ﬁr t@Gfent Mf e albjd& iadiapARed sPRSiind teCTLS
(see, e. Ogrgc E?Gb Lence 279: 2103-2106, 1998; and Altman et al,

Sci ence 174 CAFRT Bpbe 1 AP et er mi ne the frequency of the

ant i geriosji¢ci fihe pEsenpiapedt@hiabio frovidessadipgesod kipdeon dieroaing ok dedrminimgriuc| ear

Il A q
O dasery o e &rﬁo‘gg‘?l?' %o BE Rlifatforh Dnde PSR (BYaGiPRAST 21 ©
refol ded in CHECHP pelypepti foftthﬁeprgs_ﬁnr mvertisonuhish AR ushaaeaioe bet a

2-m crogl obulyhdyof Hloﬁﬁ&%{gatth@ eﬁrlcra{:f,hﬁpiﬁ)ﬁﬁ%lﬁﬁty(}ﬁ AR Rer nhﬁlu'h%e ?Smfl’r@férably,
carboxyl term nal of. heav ainis |ot|nyae at_a site that was

previ ously ef¥i %@eerréac P‘Fﬂsob‘EtH%n‘Hr Britgdo. AifEn Pladdpreaangsy; Bepstcancsti¢8 4% t he

conpl ex to fQamdet e:hblaﬁglbcamma;aﬁﬂmﬁa UMLtddldfe&telcdahadr &OPgeX catdr,
strept avi di n. el ed streptavidin, .the tetraner

gé € t H”g fEC en(‘:[ n%(e ﬁ C T 18}% QS canger,

can be used £8 ?8’?“}? ‘éir%f‘? Béﬁl S TG @NE1 ULE CRe™ LUpPRONY, RO, S
identified, fS@iCeamirqmlfte}sswufﬂomMommmmzyly, Sedhit prafeaatdy yaiy snakede ddéeagsed
for di agnost iy I, Qﬁt%ﬂ&k’%&daﬁ $&Sion GF ﬂes%]bg ﬁlﬂé fich 8% écbaeme%%ﬁur e
can al so be used for t erape§t| ur poses. e prese bt i nvention al so
provi des reag‘émlsre@gﬁnéw@atsele?tﬁﬂ{m@ﬂmeéﬂqp dfesponses (see, e.g., Bertoni

et al, J. Na df&‘é%&ﬁforl@%cﬂﬁ@ﬁﬂ@i@ofﬂ%%@ﬁ@ degana et al., J Exp. Med.
174: 1565 1570 199

|nc udi.n s of the present i.nv i on. For
exanpl e, pati dhta P @gng}%ﬁﬁh&%mr%%@ pmnglagical f‘yogrEl%’(-f"“etnlI eat ed

can be anal yzl&(ﬂedfoﬁnd he presence of antigen-specific CTLs using specific

pepti des. A bl i e eval uat ed by
cultivating @ %%;HB dﬁl’ setChﬁ%Fh tntlg %1"51{:% Cﬁv‘?’?()f &Etc'hﬁcﬁﬁgmt f0e of the
i nvent |[6h’>2] Af thxamples b peagpnts avigabdafor ﬁhﬁadﬁt@tlop ef mBdNA Dﬁéle@@féha gdnecmby
popul ation capihe rﬁf&f&é’ﬁc‘l’s thhiQ e&ﬁﬁzﬂ}j 8ind {P8r 1@&1@%& @'DGE)&S Iﬁl@ﬂiﬂ&GLJéﬁeas

peptides may al so be used as reagents to evaluate the efficac
vacci ne. PBMCHEYBICHOHER hridiave 2SamPIITRCHARE EEREdO R ROFI Y Pfi P&g% may be

an;’il yz fd USIH E%U;Iixowh@éatﬁ%ef oRk éﬂtereoﬁaestdﬂeef@iﬁlﬂ%a b?qmﬁdrbeﬂi @b@é@&ﬁﬂhe

atl en | S (0] a S reco | Ze

e spect Ao mEBTE o MR e RS N R TR G R DL Skl ESE 2004 FEpb

anal ysi s. Théasedrmunogbodscwelykiofwit inehe ae.cif neededythb ecaigadifoadeaetting thicde

presence of %%(?R?ﬁgﬁ@f;%%) tfe 1%'11%1&%&0*{&9 %ﬁ%ﬁﬁ?ﬁw&eomem%oﬁah%ﬁ? of the
y al'so use 0 | known

invention ma e antl b usli ng echniques we

in the art (segentdoydetecURRENGPRATOTRNG} RN VRNCLOGY An Yhel kgt / Gr eene, NY; and
Anti bogdhes)A %P%@Q)?Bﬁm%%e pré’@ﬁthfi’%nﬁ&q A8y ORIpHsRRS JuBGafi@iiRor

Laboratory Press, 198 Use as reagents to di agnose, detect
or nonitor c&HEBpd Olswﬁclgﬁ&uileogaﬁ eﬁg%v@ﬁéfr p@&allnsQaPsites FPEEBGhiYe a
peptide in the context of an HLA nolecule, i.e., antibodies that bind to a
pepti de- MHC conpl ex.



[0147] The peptides and conpositions of 44he present invention have a nunber
of additional uses, sonme of which are described herein. For instance, the
present iwWOentam3provi des a net hod for di agnosi ng or deCEIPRMEoEoTH sor der
characterized by expression of a 46 WD 2011/ 125334PCT/ JP2011/ 002078 CDCA5
i rmunogeni ¢ pol ypeptide. These net hods invol ve determ ning expression of a
CDCA5 HLA bi ribotige pgjathcdahatdiybadieenipldexsteihgent ChXdAbortdlid ableadiabgut@®poj de and

an HLA cl ass C L bi i e. ~Ehe expr.essi on of epti de
or com ex. o RERLE A 3o0 Pt 80 130 FRLRD o2 s R E SRR il

det ect ed by abkoty¢ saguendetvfa rtubhtl:iawgiqzmnprtsmg 4§ 6DGAfesegegtice do amrandanqmleex In
an preferred may
be an anti boé@%@%ﬁ’@%i ug% gdfg%} |ca &C(%H‘élé%‘l{% t@ﬁﬁA qlg(éjn Af%x

erpr e; si ?n ?m;%cpﬁz@gglg%@f éleﬁ;e g%ws?@s @mggcg#ﬂaf% wp bul@pﬂ;ﬁ elt,r%h

al so be test embBiin®n@RadNi¢o olidB hhvih & 313000 1éH; &us@@h@ﬂp%%rpimmrs
An exanpl e of .tunor expressio sent e and | osure
of exenpl arypgﬁﬂﬂg fhegqaes Fﬂjbep‘?qt ‘?dgﬁ\}f‘?ﬂap ﬁﬁ%ﬁﬁ‘ Prc%éﬁ @aﬁ—ﬁ{;g%f ound in
WD2003/ 27322 gehd@ndenieesates with mﬂrg(ﬁlhclabtaid p‘rob)sr mqrrahﬁdlabmgrlét goeinclengtar i n.
[0148] Pref er ?)P ec{ hrﬁb(gdu% rﬁgsl%tn Cth{(;ﬁ{ % 1 ohtYé tl\clig 9 eor ?ﬁgn t&ﬁ:isll qug Cal

sanpl e i sol at’e roma su gent sp el
bi ndi ng pept ifiden 1 28ehwey ptdo;edtpcseslewc@ of re@@@t@@ﬁlﬁt CHLeMlbn ntizeg bp’elmngde in

t he bi ol ogi C@hchs(ﬁ@lnﬁclecﬁﬁe Rhdbare %Ql'i‘kﬁ‘&\;/ﬁ EEQ e @ﬁ‘&lcmtﬁg 'nﬂgrofalt}gy

bi ol ogi cal ITEHEII’] suf lent proximty to t under
appropriate ©b Q&hlaﬁ%esgﬁssaés @robeéahewwa:@naﬁo C@@ﬁﬁaﬁr@g@r Bnkftrﬁﬁiﬂen?%m c

E tr Sngt h, t ? r'?hhia%ﬁdb@s §mﬁhéfs Carl Bé ﬁ?ﬁﬁkg@ﬂtmmb Tab&l cﬁtgﬁmltyargin@mt ELA
I naln epti ae a are rese e .DI o . ra e
condi t Sone’ t Seois: ALEAGha” Ry ARt RSP T EaT s apob g B rle

condi ti ons khaving byew hosdreds (eqr. diboar YO0sKI() basen td héevakilo teog.f @t it ate a
specific int %66%&@ b%?és"iﬁ%ggnn{ﬁ% a?sgu“ﬂe%sgé‘ﬁqr p%oﬁzogrgfl‘tn%r Gl golomﬁ B£s% ei ”

and its receptor co pro gen  cognat
nucl ei ¢ aci doaﬁBNﬁmlczf@mﬂymhw}y sequence cognate) in a b| ol ogi cal

sanmpl e.[oBw @l bhe%‘ﬁfé@ hhh@RRathPles bBehdnktdditible @oﬁtﬁ@ ﬁétfsé:t‘t“orf &ttﬁé @QUA@"
between a nolecule and its cognate are descri bed

P
5,108, 921, i S&Iey o theigprwologicallyfpgmeshthsices mgy 1‘9%‘#49?“&?’%@%@&%8%% by

ref erence hEIpﬁbtéhn &@M&iﬂ@@l@@m@qﬁdgnﬁenmtefv@d Tofe afnﬁﬁodiyrlﬁé}eﬂé moA¥EBHdlOR can
be perfornmed i '

Accor n

b1 of ogi cal s R e FvBlmaReAag ek Mot TufiicetOn {5 6" FhintRE ShiLE P,
i nventi on. F@abﬂabrpl Ey, etcdn)eotbh@hmgmdalmas'dwplsed esthe b@gantt sskong as thevi vo and
t he agent sp ¢ . 1 o]
ot eat the praemeft didhodifley taieay HITHO AR N PRV KATBUIFCORAS MEIHPE NGO
bi ol ogi cal samplugolegirabe frégmp@téb@aofo Meiﬂmsa@ pgpps these kindg of gntlbOéleé Ifefod
sanpl e, t uworthéod&mmn of pﬁﬁéaﬁs B elnbwnlif e fehhd eh Aethbd RPESTRS dnfloyed
enmbodi nent , i ol O%I cal . I e can be g) gel | - cont. a| ni ?rﬁ]gs?gp nor e
preferably al%g'ﬁﬁ“égeﬁ AYition ’EelHﬁ‘i?rsuﬁléFrft {56 PRL FdVarY }:‘élbt to be
di agnosed or tﬂid’rﬁlﬁfeethe a[nﬁﬂ:&id}] vﬁhjz ee melededqsh, sigihe gelieagim@ahsleadss Vie ddene, by a

o N i e Or al ec n n els an t for fabeling antibo
et hod_whi o B o ARRL M AR | AL ARLEIET S RBEL] bogRL! S oY

st al ni ng w t or ESCEI n- Ineric co
J. D. et al.and gggcu@cth@hg@ngnf the @vibodies ratheir Jargds am:?WQl\D(nown in the art,

2011/ 125334PGT4 AE;ZQ%él/s QQ@%%o%E il e eé%?@'edl?&otﬁe gf\é%&ﬂt m\%ﬁgn Mbleovd/SA 90:

10330). Staining for i1ntracel Ki nes Interfero lhg}e
rel ease assayOref aewsmze@sf%%e%ngdh%@%eﬁromrwaﬂéel inciyded jiyhe ki% ai ni ng,
intraceplas)ar Then@haky fehesih adde BAndAE oFthle IREH MBBERKE reagents. The kit can

further include a solid matrix and reagent for binding a probe against a CDCAS gene
or antibody against a CDCAS peptide, a medium and container for culturing cells,
positive and negative control reagents, and a secondary antibody for detecting an
antibody against a CDCAS peptide. For example, tissue samples obtained from
subjects without cancer or suffering from cancer, may serve as useful control reagents.

A kit of the present invention may further include other materials desirable from a



all appear to be at |east 10-fold noreygensitive than nore conventional
assays (Murali-Krishna, K et al., 1998, Imunity 8: 177; Lalvani, A et

al ., 199AvoXo11Aef334Med. 186: 859; Dunbar, P. R et al., PC998201C002078 Bi ol .
8: 413). Pentaners (e.g., US 2004-209295A), dextraners (e.g., WO

02/ 072631), and streptaners (e.g., Nature nedicine 6. 631-637 (2002)) may
al so 3e used CO{;}]Q?%EM%SQI@@ sh@ldyoint, inGdiRg lemﬂﬁ@_@u diRBhS, filtdre n}aécﬁ;sgrg?zriﬂg&y,ent ion
provi des a nethod for. di- nosi. n r e ng .an..i munol ogi.cal r.esponse
of *a. subj ect haRrohet pel G RIEH. B R A, BB AR I Y PR o et
i nvention, t mexgamets hod suchahaydbeaugtaiieel is taepstaofer with(adjbed oitimblei cogtaarers mmyinogen
wi th immunocemperaningelbs, é{ﬂidtgit 08, PNt s Sl bBRbEirrddualLQReOf CTL
specific to the I munogen; ( detecting or determning 1 nductio evel
of the CTL i mepiréds, suchsasesbase @Y plaghitd  (c) correl ating the i munol ogi cal
respong@1 3| t g af¥hibeeiment bhtht PeeserilinVddeibg Wk the Yéﬁkent[i@é?ﬁibb Rdif thont ext
of the presegﬁ%(laﬂ%/mgn t he i munogen i s .at |east. one .oe%‘gﬁ) a CDCA5
peptide sele niA GeagRes My 1mobifigedien a5pfidpytriy a8 PHR ng
such am no aeirip, sefpuanc &astione Whiectiostieh Therimeasuaaheht He derectaase iav ©f breen

nmodi fied with 1. 2 or I m.n ol d bstitution(s). ln.the i ,
condi t1ons. sdr s FuPr P RSk B RV SR S ShBRRH 1 otet JATRERY. B owe
in the art. Fetsteirany @so ¢omaimositofpetagativeaid/er poaiivbeorttdls. uxlesdndtivelyi t r o
under the preSERASIE! mhBUIRIRNLR shfp LRAUES AATUIAGERFRERHbhANCTH: | N

order to induce mrrunogen specific CTL: any stinmulating factors 5 be
added to t he d&&rentdgiectiprsiteranayeseatny differant pmpunty pbapabilisedspyciais atidhng

fact ;)r s for ftBeaGidhel AEUGItIiRFhe flhﬁ)t]cﬁ:&]clhﬂn S10dTEN cﬂm@?&rﬁ&ﬁl{tﬁin sh'Bqu%&l%Qit?ﬁf. o
nonitoring or_eval uarlng I nol ogj ¢ response Of.. sSupj e e treate
With peptide WAL SN ik BEien De B MEBRO DR Eo S P AR SHRIONEMS £ or

t he tr eat nentprovidesgenandtativelindicagomofptho amooht dfCIZ@AS @RINAgeseyt initherunogeni ¢
pepti des are N : . ] . E

bl e. | rmiaiBieniRé S48 oh SREALE DY clfaBrettilfig B CL R Bitpe 3R] e
weeks. Accor dymieally, in theeshapgroinobagir dal spersipp ifieevigth effretestisbjiiect can be

eval uatigfi9r nERIGQIREE HUdiRthveRBERARE BlriHePRIARY dRERE CbntrdshapRa)i vel y,
the step of evaluation or nonitori nﬁivgf i mmunol ogi'cal response to the

cancer t her aByPhdy sapdart sapplgplka pasiivsreoptiel seR@lfyhe PEEYE gt vention may be

[ 0154% Acccg:rT E ipPepated Hylt@ugcftﬁgem_ hmchﬁ\@@l&iiv@ @@m%l_@i’laf&tﬁén hsadyiﬁ% (3% (g]:f)ciArSrrunog en
specitlicC asS. C ar W t . | I cate t hat .. e S t, . to e
ool Lt od or RI ATBRRECHY Ay TisiR I 55 bR b b e Tl HOMERN 4 ©, hoy
has/ have beenllstiat di witexpwss ABCAD 1B Hddd he2 $8SitPCTdndHe 01 he@U2OAS s@oiardbl e
controls for l.uat.i j j - re g i .

C_?_%K feURt thd goﬁtF)g \;}é l@ﬂ%]}gﬁ:ﬂ?ﬁg@ﬁud’n, Eﬁ%@ﬁ BER 5 IH%){ ?ngrecr)ﬁ%mant

exanple, a nduct1on he 1 muhoconpetent c are contacted
wi th no pept ipaacingFheoRCAS lepd of itheerositiva gonthe) sampleds.der exaguie arrre shapttheer
t han any CDCAR: grephiuges. (e.g. random am no acid sequence). In a preferred

enbodi t he i mmunol.ogi cal response of the subject is evaluated jn a
S eooon i) o IR bl FRRRUARNE She RSB IS Errfn iRt iic o Bty Lot i
bet ween each aipivminagerpaaibiiprotsih elieeebftcapitieosypesi€icilly tenogarihg diel atibodvei

Whe.n a m ?(t urthee r%se%?gll%erlftilor}ldosr tf?f]:c fr%%ﬁq tl?e?g(gfi. des i S_ adm ni st er ed t_O the
subj ect, i mminol ogi cal response gl% vary  depending on the peptides. In

that case, by Fxemplasiodpartiof paptides anthe pfesgitdanention pohisle pobipapides eaaiposed

pept i de, pepihdegad8, Wofdebif 1S, HUPhGE pretBRMly Uit RRRAARRSaG8 nEe
amino acid sequence of a protein of the present invention. Cancer can be diagnosed by
detecting an antibody in a sample (e.g., blood, tissue) using a protein or a peptide
(polypeptide) of the present invention. The method for preparing the protein of the
present invention and peptides are as described above.

[0139]  The methods for diagnosing cancer of the present invention can be performed by de-

termining the difference between the amount of anti-CDCAS antibody and that in the
corresponding control sample as describe above. The subject is suspected to be

suffering from cancer, if cells or tissues of the subject contain antibodies against the



1101551XlI. Anti bodies The present invegpntion further provides antibodies
that bind to the peptide of the present invention. Preferred anti bodies
speci fi cavbypotynassto the peptide of the present inventi @eTar2d1we2d07not bi nd
(or will bind weakly) to non-peptide of the present invention.

Al ternatively, antibodies bind to the peptide of the invention as well as

t he honol ogs emegs@@f prodidts ODICAS) afiak getie dddeh gpdntiteoothe big GDWARL i on can

et hodol ogi ed &t Ay et R R BT BE b oY R RI o PREUTY i e

di agnosi s, amdfmal cpnwginosi s of ot her cancers, to the extent CDCA5 is al so

expr esgg g@n“ KSR EERGARRE A, 6A0RSEC ﬁ%ﬁtdf%{ét%e%ﬂ{ 93%&5011 A 12k i arl y

expres I es chain anti erapeutically
find use in PeERS Qfghmrﬁ&eélﬁ @VﬁhtlwrtﬁwmfﬁleAésk@fs@%%bl@ﬁm@ﬂ e@geA“s“h@ gethed dpived,

gx a”p![ es of W@!e@thng ﬁﬁﬂg@ﬁi Epechit C’FLﬁusFﬂ’é aﬂtig@hfc% tides 2AHYHL D hiidales hancer ,
reast cancer rvica cho oce arcin

col orectal calg ybesgsﬂﬁ‘izjﬁ o g gam 7@%9{@%@%&%&@6@%3% 2R e type
cancer, | ungodancehus, thyephmores, ofplﬁa)l:aetpaﬂeoﬁmaqaesrsentS&eﬁiuaﬁdn& detHIL A Sisaleculleinor .
1101561The pr, N, .0 o oVi no for
the detecti on%zﬁd rheéﬁa% e(%tega i 3]%&18 t%@%&%t% §nt1 %f%tﬁ% @ef%
fragnent s t henddingieadlendétagica, proliyrpamstandr mﬁep@sﬁd)f efncanibvothecitdag bguences
sel ected fr 0@1‘\%@39 ok LN of guﬁJQCtégpepénos,HﬁlP ??n #y hﬁﬁﬁéeéﬂ?ﬁlﬂ'ﬁ%l&ﬁﬁ’%

nore anti - ti bodi es capabl ‘% bi ndi n
protein or fRERAPHES OL thepegsent igeensign ab%b‘f’t}Vﬁtﬂégfe 1gN% ﬁ%thslaé%%ﬁ@em Al @At i on,
ant i - CDCA5 amﬂeh@%ﬂt@ﬁe&bﬂdie%aﬁr@%@a%ﬁ pol ypeptl de preferably recognize a

ol ype c d of a eque el.ect ed | D
R, Pob LT o MRRER Fi e RURS 14 Bp Ry S8H HERTE o 1 2 St AP LG /-
i nh| bition t(SstenceI Ha96,1254(528én ot Heg, the nHgngeeihpden sarh @anttrdnogyoft the hredlo—

anal yzed andfildy #ER%@ <§1fle &@Qﬁ? g& d%%‘?%é n;%@seh?gllvgﬁiéﬁ' éaﬁ%e‘sb? ahedd WARED -

of any fragnment ectéd
among SEQ | DUNG8 thechmplqg the mgrmﬂswl@@@y dQ%é@ﬁdX@@Plebﬂhﬁglfﬂ@gﬁhﬁe alﬂtmgrrent

I'n the context,@f Q&f@@i%@ﬁﬂ SiBhéAMblosd HEEHBOUGDed MonP R AYBjedr ©
performed w IYP I|)n evSt<']§1)r| olus I m ; efpé 2011/%25%3Pg&JP2011/ 002078 n%nol ogi cal

assay for mat SUSREFEd khbRatt feﬁmg né?%nceli ncluding but not limted to, various
types cpngze}dl @herﬁﬂmm&ﬁ@yﬁ)n fummrp@mﬁwcarfﬁztﬁgd apmaglftﬁhaam foeBEyliiminlgi nked
i mmunosor bent _assa. | NKe mun Uor esce \'/

BT Ry " ardtpRERRe s brinhs oETEITEDY kO Bea e ons o SRRl FERR P csays
of the i nventhepmbhayinghtol theolvedeonT FIAJA2 rmmm@g@nptmes ys dessabal IQarelhmtmyt ory
or stimulat 0%%%s&§as"%éen%%%l&'tﬂ%bf‘ reﬂ&%ﬁ n lﬁl&“ﬁggésg‘l"%%&?,% Ca'

i magi ng met hods capabl® of detecti ancer expressin
provi ded by HREWNAVRSAPREHO b ﬁ‘éql%%glay beindysed by epntacging gn immunogen with

radi osci nti gﬁlﬁﬁﬁhécddﬁﬁﬁéﬂweﬂﬁi%%oﬂhﬁlv“ﬁ) ﬁ@@&tﬁﬂjelﬁﬂédlﬁf@ﬂ!sezﬁly()sfubitﬂlﬂ:ep6@5ent
invention. Such assays. can cli |caLEf|nd uselnthe g

noni t ori ng, &H@PB%IB‘@%&E%HW reé%&i&s‘ eRIECL 1Y %%rbsrP§C1 1B rEgoLRifeCh

i nclude, but aad &indab the potléﬁdeplmpe(%Mnaylbbad@ﬁ)’yedamd&rrﬁag&heﬂ'e peptmeer
cervical cangel,.,¢ %)alglt i Gakhd u%‘ed as%{qg inﬁ‘ﬁ”ﬁ?%e%s%a&%%&&% h%l aré et for

esophagus cance r, I'C cance Iun cancer,
| ynphonm, pr @sctlmreanaé/msenclume@tlanld' reesit techiisaalevelapmentp 91@83]3 Tﬁeanpﬂre sent

invention al %E&ﬂﬁgi’dr%c@f‘ul gh{fbﬂgbﬁnwéﬁd 19!eﬁ@§0nt1€1eta&eas9a%z@t&‘%Ugﬁofrhe

i nvention. The anti bod invention can be used in“any form such as
nonocl onal  oRSPYH-yB PEFrﬁedFedaF‘ﬁ{ﬂPQS]é‘HP@§t aimpRRaOppeteaheslls doiavBIiAE pedMby
I mmuni zi ng arﬂmﬁ@ldgedal fddpbhsasmay b@&ﬂ%dtedm@ﬂﬁ ahﬂﬁg Apheld bod, BeripHev:a blddan,

Purani zod antIBRAEE (Pl RlaeIy ear PG gi%eﬁ R BORIRIEL o 2",
t he i nventi orolistidg @ isahutiap sudgemrmoobinpentamrells atel v dynovayinbke aiey. v ad
alternate preferred embodiment, the immunocompetent cells to be contacted with
peptide reagent include antigen presenting cells such as dendritic cells.
[0143]  For example, peptides of the present invention may be used in tetramer staining

assays to assess peripheral blood mononuclear cells for the presence of antigen-



fromany ani mal species, but preferablygis derived froma manmal such as a
human, nouse, or rat, nore preferably froma human. A human-derived peptide
may be obweai2nadi2f33ém t he nucl eoti de or am no aci d sequelrCegPUiI1Ee020%d
herein. According to the present invention, the peptide to be used as an

i mruni zati on antigen may be a conplete protein or a partial peptide of the
protein. A papddifad CWEpfdllﬂ)@vm@yxpo@@ﬂeuﬁleturfl@ﬂ’ceﬁmﬁ@érﬁor dnhignnauriogen. (Ne-HIeA m nal

b t I ti.de.of th t
00153 P, A Bl PRTEE o BB 8! o R BRI LB
the full |en@idy erl BSdieragR@pt2168-2d 0CDCAS; pebAitden el al, Scigicefl@d r 84-96,

oo gos of SRSy AR ERGRLy VNERh| 00 GO SRR RIS
NOs: 2 to 190f peiphserd biqsﬁ @Wﬁégarzqu@ /%)reitr@wéfﬁag@é Uging afeplidaofdhe i n t he

arts. After l‘lmnﬁbﬁphﬁ9%lg%end}@t@ala§i@&;cﬁﬁéﬁ[ljb@o\g)ptI onally purified pr| or to use

I h | d
omer ) GG b 4 BrqG AP aTER 9 PhEEA okl rrenel BaRepirsets his Cor
| nmrunogeni ci tspondikeyHbAehehiv yrpletin hedrbay amhiordgkdbid)inits gw&lrdte k mdwnleaslat he
carrier. Mt hﬁ%{’ QM 1R Jcifr%%lte%( nc%rb%)liHl %rmgBFgft thg %eaavlgl% in 1?b1‘tlovﬁmyla{(eﬁ%Ym srug the

arts. 110161f erna ive gene enco invention or
fragment t hertlee@fwam;sxfwslymgwmmtblmm@wmcﬂ?h@@mmm@lzomddm@rth@d into a

known expr esg, Ele\é% tQin teﬂ@h@ﬂ”'cd Js&?@f e %ﬂn&@cﬁlﬁ@é&ﬁeﬁéﬂlﬁi MQplavkid. IB2S

descri bed herei desired i de or ment be recovered
from the out §edas 9@ﬂwgﬁ%ﬂsblrabﬂé%ﬁtrww%mbt}ae WAMEY §RHBG BPerhd® ﬁaal angEen ray

tsﬁbs equ tené Iy Sp@tlﬂl@@]lls a‘p‘heaéteua@aﬁ @en be &l&lﬁfll&iiitfbl\/@da?lﬁlev\/fb?|f@\x€@|td)1ﬁet€9< Buessi ng

e peptide or ei.r at es, or m ca nt hesi z

used’ an the anargEHE masFRsTenR PR AR R P b S SR B8 Bthen e
antigen, but pprcefleeabh ylsd Ibeumoinfpathetnpbumqpumpd)des parental cells used for cell
fusion ake r r pha
or Pri 4eSt f an 'JFH )})@és%nfa]%%m Cillso r%ﬁ?s Igléqren?srﬁ) %?Llﬁatgflmgl%g e%clag’r?skg‘ﬁgs%go for
exanpl e, noussee. ¢.at Baﬁﬂmwah]sﬂé?hn Arverall80:3103t H8, 1% dnd Reagoatodph&xpncl ude,

for exanpl e, viaphti.. lﬂéﬁllﬁbslﬁﬁ)fnﬁﬁldﬁf ;féBﬁ@esf&rihé reééﬁ@iﬂ%@ﬁtmﬁ %r Sxapu.e. a
nonkey of Catarrhini (old world nmonkey ch a caca fascjcularis, rhesus

monkey, sacr @3UBABEN é%mpleﬁfrﬁﬁlalﬂ%@%l S[\@lils@qnwttﬁ&aéreﬁf@ii canRe ARy Z5d Tahi mal s
wth anti gen$hea[51€sdﬁ6@mﬂaﬂtllgeﬁ-|§ﬁec&ﬁid CTLmhgla@epdctfmmhdunmﬂbd)@@nme

marmal o Nor S0RpEa Renr RO T b Ry CHETRT T o i Tt SRS Tn an
appropriate atmuhtingtheplets phittaepeptifi¢ eff the isahiiore ATRBS) applopsitelcolgivetadn
saline, etc. jLfi,fefd :%)&)Qndédh,% &?&Bhﬁg% ;é/ééﬁ%%ﬁh&ﬁd E&ﬁwﬁ@d’f&dcﬂ Bﬁeﬁ@

appropri at e anount st an conpl

adj uvan®!46kadelhermeptidanumai asp bangret Be Feagenis il @iabva&fh@ sfficaemel 4 ¥asclsi mal s.

Pr tel;] erably, ipBMEs t)pthin@avﬁ@nba/pa@\aev@bma@m\ﬂuﬁan ffrﬂrﬁ&ﬂdgeﬁ nfy RAhhge m xed
Wi an appr

opriate reudsmc | et e uvant ery 4 to 21
days. An- AppUOBE: 1 EXEF e e M oS IERB Ao v SR AR i L e
i muni zat i on aad pqhméepltslmmagmwthemmenEdalwe @esif&ndaledﬂem;ﬁrh@dt fnothe an
i ncrease in h&efn%rrpe seielpp fgle t?lle aggxf}nt'llhgogtnﬁl%ogémclglﬂfp Re ¥§.; | e nt' bodi es

agai nst the Be The inven pare coI | ecting
bl ood fromt hl@ilq:mdﬁm @e@rmmm}f epitopr-spedificdrTlsha tlntBM&s@Hmﬂe d&l@lpﬁpmdes

anti bodi es inpg Eﬂaqn%&%smma?ra@sobaé REPR ﬁ%ké%tfb%&ﬁég‘lfsfng%éﬂﬂ Rl QRfl KR%wARY

conventi onal net hod | onal anti bodi es i ncl erum cont al ni n the

pol ycl onal afis Hbdres: 2 dsURBENTER QHACOLEN MM IENAE-G Ny ileHe 568N Y onal
anti bodi es mayd Q@tlbwbﬁAqmbeammm@uapmmbwl aﬂiﬁmael@kluls ﬂngﬂafboﬁv’l can be

prepared fro f ion ch. r n s onl t e resent
rvent fon USTRBOKBY PERrRe) SRRy FI §<coIiA G dh APERo HeS HETBERvY de
of the presewrtnden\Snh antihodésdndyintinde t}pﬂe thfayreaggrire &pdptidetin te cosiergofpmot ei n
A or proteinp g Blolﬂ!mle, i.e., antibodies that bind to a peptide-MHC complex.
[0147]  The peptides and compositions of the present invention have a number of additional
uses, some of which are described herein. For instance, the present invention provides

a method for diagnosing or detecting a disorder characterized by expression of a



[0165] To prepare nonoclonal antibodi esygi nmune cells are collected fromthe
mammal 1 muni zed wth the antigen and checked for the increased |evel of
desi red awDi2bndizess4i n t he serum as descri bed above, andParTgP3bpEOTsed to
cell fusion. The imune cells used for cell fusion may preferably be
obtained fromspleen. O her preferred parental cells to be fused with the
above I mMunoQDEAS Mﬁinud@geni@polmﬁpé.a:hem/mbmﬁas meblve de{enﬁmmﬁ@éﬁpmslon and

nore preferabl l1s i ng_an_acqui.r or th

on1/ hosasaperEhe b asg s et o s SOmPR L ad DERRERLS Yislle b Pl T ove
i mmunocyt e anrd Hh/eklassal meleblslemambiméog‘iwéednplccﬂmhmgesslonIoﬁ@\pnptl@tdnods for
exanpl e, the fo

Enz;/rpnol 73: §H§Eﬁ?‘$§@ ‘ﬁy?g%%ﬂ“ nggllhe %1?}3%@%81241% tgfl%éaﬁ%{/ t he cell
fusi on may be@ssegingoyidya d@alptartwtfph@ﬁemq%dq 9f coMplesn JarpisErEdt $08n medi um

such as HAT 'BB@ﬂnwﬁt (afbiﬂ&iﬁgﬁﬁﬂﬁie@%r H@Fémiéﬁe%? tOmpRE myH Al dﬁﬁb@@%@bgﬁli&
medi um). The e IS

c Cul conti nued HAT nmedi um f
several days aflg V\?éiéRéhgl%l?éﬁ?l BRieyOs bif ¢ﬁ€|/%rﬂl attBOIQg]ICBWa%P 't he
other cells, swtdy atﬂuﬁloebm@py icai alkd be Imwdegri stadatlyRCR doptifi¢apn-prosesls cel | s)
to die. Then’u tn“%]fé&?% Bl%rl ! netxI [} leo tHIElE)IOEO ¥10§ r%r f“g‘ff‘g%%lt %n&creen and

cl one a hybri celt Yproduci ng esired n-addition to
t he above netdier disaloghriein eaempianymmdmoammrbprlmsrs |fmﬂ|laC£sécanmltfi¢amn eamt i gen

for prepari N@e rf&lﬁfd' 19 %20@%2' %%Bﬁ’t@ﬂt% oF W‘i"l%ha.r@‘ﬁlct) ?zﬁed W ﬁs@ér@ﬁiceby EB

virus nay be_ immunized wth a peptlde pepti de expressing cells or their
| ysates in vihe®H. Then, the i mmunized | ynphocytes are fused with

hunESGgerztS\]ed m'yfgmlsa ﬂ%&h o%ir@ﬁlegfoas gappRlcen@ttin agﬁd&t)ldghdae!t;at%ﬁb Vsb%liﬁdd? such
as 0 | e Il roau man antl a | S
b o te b matiom § i SRR BBl P R PR SR A TR Bl BT 468 anese
Pat ent Appl i clat prosenbioof Bh € T83A 1 AB38hind[n@ eplidchia thdobialapéal banlyyle.dosmessdar e
subse uent | "

e raethr ¢ BLEARe RN LR i PREMIRRL RSl RITR RS BRI E,
by, for exanpkent agdioddrin sprdratate gmdgioph phtiGrroneentiabowilemperafurpitisicei n G

col umm, DEAE ;00 s@teRRRISIGH IHRIBLQHE ROMYcfn &%@Jnfthé‘ h%e)ﬁt el QE@ASOHIM&' ch the
peptlde of the present i nvention is coupled. The anti of the present

i nvention cafiEngRPHIRHat %wye%trmrs%ﬁblp ogiel Wpé?rclné@ﬂeé@t fhsisopgitipppfor
peptide of tkenpeapant ageﬂl‘t'W’lﬂhltﬂélblohigﬁcaakz&ﬁpl&&re&oﬁdﬂdhﬁﬁﬁ(ﬁvﬁD}Vth@g@ﬂﬂ sts and

f h ly,
e cePrihil§ sRRh difur fo iR £ RS EFRNOR Beralelf R AR PRl S8y
be i mmortal i zeghaty(eam, a)pmttgeaml lasnldcqz;@d:()goatem&bodbganmrﬁqubwnazmtlgen
ant i bodi es. G171 NORORLARA o Rt R Gk e ithed B DioR31

reconbi nant |y prepared using
sample. Exemplary Condltlons for facilitating a specific interaction between a molecule

and its cognate are described in U. S. Patent No. 5,108,921, issued to Low et al., the
contents of which are incorporated by reference herein.

[0149]  The diagnostic method of the present invention can be performed in either or both of
in vivo and in vitro. Accordingly, biological sample can be located in vivo or in vitro
in the present invention. For example, the biological sample can be a tissue in vivo and
the agent specific for the CDCAS immunogenic polypeptide can be used to detect the
presence of such molecules in the tissue. Alternatively, the biological sample can be
collected or isolated in vitro (e.g., a blood sample, tumor biopsy, tissue extract). In a
particularly preferred embodiment, the biological sample can be a cell-containing
sample, more preferably a sample containing tumor cells collected from a subject to be
diagnosed or treated.

[0150]  Alternatively, the diagnosis can be done, by a method which allows direct quan-
tification of antigen-specific T cells by staining with Fluorescein-labeled HLA
multimeric complexes (e.g., Altman, J. D. et al., 1996, Science 274 : 94; Altman, J. D.



genetic engineering techni ques (see, fgf exanple, Borrebaeck and Larrick,
Ther apeuti c Monocl onal Anti bodi es, published in the United Kingdom by

MacM | | arwBubltiehssss LTD (1990)). For exanple, a DNA en®CadiJnzpiano2ars i body
may be cloned froman i mmune cell, such as a hybridoma or an i muni zed

| ynphocyte producing the antibody, inserted into an appropriate vector, and
i ntroduced i Rt &l. 1993, Rret. Natl Acpd. &am&%eqom)r&mh@rfof bodyelluldelypt-esent

i nvention al Snglr oVi conmbi nant 1antl odi esp ed as .des crbl bed above.
103711 Pur ¢ nePaB e T TR ARR e R P s AT ERITRRE RSty R b ¢ agmant
of an anti bogyovidal. N@lmmﬂtmﬁﬁ@BmB@ﬂ'dlmmmpm&mangmndiEiijI&lEDEIamamdy, so
l'ong as it bipd: Péag &Gg?t%as?% $o18@fm. &E@er@ﬁﬁ&:‘t %168{ &ngdu%}{ﬁ%éagy- For

i nst ance, the aﬁ % e chain Fv
(scFv), in mwhalFKnﬁh@gﬁ?eﬁft% APYmimnamey 8: EFAiLadvaak . et ¢atlQ87
appr opri at e IMakeRe:(499sbanbLt P& et a2 ©O8 Nadik. Bi6RE: $1:3> PSAaBas 5§7@s83

(Foactna on SHOPEEMI deumando e WOl BT E R ol B NG

Al ternativel yneda:nge@e&erﬁsddm@)l ﬂmay al'sblbbamk;d fragment nmay be constructed,

i nsert jAt 0 D an ropri host
cor (9015175 o ABoRHRNE R GRe KATH S Y R IRE B 8 D300 SRR ABHADY Ru e o
and Hor Wit z, aykeshigoer eEnlpymg ammanumiﬁgl% r¢spoB8®)of apubjekt dvmminigtededSKdeasa,

Met hods Enzygpl of¢g: C[ﬂ(?ZS %i%gtlc{eg- 9Bk rés@m)ﬁﬂ/ent%t e %ﬂ%@izﬁiﬁﬁhmé%ﬂe stgé%fBB
(1986); Rousseaux hods Efz ynmol 121: 663 98?’%Qj

val ker, Tr endéa)Bi%‘faéEH&élll lrgmu&@nmlnm%owmgtm G&Hs aﬁ@qr §OngH{Ph e

modi f i ed by gomjpwgati on with a variety of nolecul es, such as pol yet hyl ene
gl ycol (PEG. e _prese ention, provi des for such nodified anti bodi es.
The modi fi ed fl?%HQIHEEQ{QTL %ﬁ%?on%g“ﬁ?‘“ﬁ‘h%eﬁi cal l'y nodifying an anti body.
These nodi fi cab) dmeating oo dsteani@ingandenivh dnal of the (. hileded.in step (a); and

[0173] Al t er nat e 1 ai ned
s o ohi mor o Greisbufe BlbRao Rl R b RERL A CRL R T
ant i body andlft\ﬁé constant region derived from human anti body, or as a

humani g@%zé}nt 'IH%EYoon'té}%fJ@lle EbgesElli‘t%n%'ﬂiBh ecﬂgﬂﬁﬁhhégén%ﬁﬁéﬂ't Bhé‘Sf (ra?Q' on (CDR)
derived from nonhuman. antjb d the constant

region deri v&dPFPd ﬁ?ﬂ’ﬂﬂ‘?éﬁlesﬁfl %@%WO%%E.Q&P N@? b?of& l&anééh? mf@ﬂe?%l&d
accor di ng t o skaromhinbecidnel@@yes inbivach arhiagiing and b&upedek daveEbeehynodified

substituting._tr. t CDRs or CDR, s enc for, the arres ndi n qu nces
of o human afl bodyr(hag R0 GEHETGER - 48 themearfi FRRAGS, MudieNEs
(1988)). Accaondiictigh yf ingueinghu spavifredThatd weld keswiinethe Iartnﬁmerz;alaptel, biodi es
wher ei n subst.ap Bh&h}éé{eﬁt‘%éﬁs I'HE?'BG et Bd BT D OHBL @ fe?eﬁic@ oﬁﬁﬂﬁhﬂoé&ﬁ&)?oee“

substituted by t orrespon glsequence roma n uman speci’es.
[0174] Ful | y Hidvas iramunegsa;specifin ETkd imerdruiedndusaimapmessegiesiis GTlsadgi ti on

to human fragBwarakin Mt&@ﬂﬁlﬁ/%@tadﬂ&gﬂoQH@c&%hlﬁkes FoPexase . [L3ug hrastbRodi es
can be pr oduced t;’{} var i.ous éi.g ues known in the art. For exanple, in
7GR G & &

vitro met hods! e it élﬁ’fl libraries of human anti body
fragnmen0s53di sdhayed eﬁﬂbohh&(ktn&;l; thep;f@gff nﬁcﬁnt@rmg bo egutniag im&uibivg il redponhe| .

Bi ol . 227: 381 { glgbg 1ét to §e [neatg? w% lpeﬁtl (:a,I 0 r tﬁergg}? ﬁlag %% Qr?or%%%efa{r?, dél.rigr]l.g,

i ntroducing o ran 'c ani ma
mce in whi chnd/heafé@rdbfg@mnu Fmgeanetpl, Gbllullng 3 Pgeined orﬁawebélemppanmi ally or

conpl etel y imbg&ﬂ& BehyiclOLi® ARBROBEN ok ENCH] Nefiectibe dibglish, Patent
Nos. 6, 150, 584 ; 5,545, 806; 569,7825; 126, 5,633 425

5,661, 016. [ GXIBplanIMBIZesic peptdes éwése aélsamétefffﬁl;ﬁvw ‘ﬁ‘%ﬁlﬁ pF ad Opweeks. Ac-
honopgenei ty. cbRlingyan®lemuhdl8gical response of the subject can be evaluated or monitored

during the cancer therapy protocol. Alternatively, the step of evaluation or monitoring
of immunological response to the cancer therapy may at the completion of the therapy
protocol.

[0154]  According to the present invention, enhanced induction of immunogen specific CTL
as compared with a control indicates that the subject to be evaluated or diagnosed im-

munologically responded to the immunogen(s) that has/ have been administered.



separation and purification of the antipody can be performed according to
the 53 WD 2011/ 125334PCT/JP2011/ 002078 separation and purification nethods
used for wyorerial2syrot ei ns. For exanple, the anti body napCharmapeas2atsed and
i sol ated by the appropriately selected and conbi ned use of columm
chr omat ogr aphi es, such as affinity chromatography, filter, ultrafiltration,
sal ting-out, SditablysomrolSRB epﬂhytmgrthé aﬁind@olgglbal%mg@mhp[@sid‘é fondxample,

A Labor at or w and. .Davi d

i soelectric f

Lane, Col d st Ho il e (rpfaShibee AR cophliel el SErs.
protein A colourwntenigepidstihaviGe eolinmarié sayubeces seer d@ntahjeC@‘GAﬁpdzlyldcm umm.
Exenpl ary pr i U I PORCS
and Sephar osgé E %n&(n&%glr nmac ﬂ%%qg%éﬁg? I%)?gé\fle ‘Il'lg(%/m%(ﬁdr rgr%r%t?f)ﬂérlanhdﬁ%ﬂﬁca t he
excepti on of reHPPNSsiaiyhe sbjaghissyaluated dya pgsiuance; spacifg exaRge br BPBRAHIOE MEPhy |
hédr OpthObl c %H ﬁ@ﬁﬁh@ﬁgﬁﬁhﬂésp(gﬁéta lﬁétbv:eéﬂi &IchQﬂlml{n@g@H sEnipRasal ?hﬁ@ﬂgﬁ&ﬁ r'ap h%’,
adsor ption chromat ogra an e a rotejn Purification
and Char act epﬁ%ﬂa{yﬁwe& &b BP&F%‘F?‘)@H}B M@éigae P &) AR SHEK et
al ., Cold Spthengibldat, limrnuhabgroal @sponkE asght (vABSependingen dierpepatagimghhi c

d b b h h HPLC
R e T

i mrunosor bentwhadsty S’(ltﬁtqtsh()w h@i@ympwmﬁnmh@@aytlf(l@ A), radi oi munoassay
(RIA) apiH9r ixmanapbyey escence may be used to neasure the antigen binding
activity of the antirbody of the invention. In ELISA the antibody of the
present i nventﬂ’@r?r?%n'i ineIsionifyidker provAdss| aatibodies hathing ko Be PFM@elcﬁ\ﬂ@ntl on is

appl i led to t@%s%t@ﬁ%nﬂ@ﬂd’r&ﬁ%d@n s%p@@ﬂ&aalyrulﬂlitgto&hépéptrd?%fgﬁ&pr@@gya such
as cul ture supernat an anti e S Oor ur.l.tl e ant 1 bodi es,
s appl eq.  hennon byl e B LR WBLRY ek S buhp B ORIy ant | body
and is | abel eétvenfidin Adrerenzglye antthodies dsndabklad papeidpbdHehphmteason as welpptheed,

and the pl at %oh%ldgﬁ?ﬁ%?ﬁ&feﬂnu&‘ﬁf%s 0 gfé&fthe pﬁ@lﬁe%‘?me@iﬂv&{g@%ﬁn ?1%9%5{)@ e, such

as p-nitrophen he absorbance is
measured to e€eadeq étagn(esmé apd pragenstisi aﬁ@hYﬁganéemagingWmoml@a&ml@rIYAsuqhag ment

of the pepti ‘Aﬁubcﬁfﬂ&rbaﬁ%na ugs [Eth kR anear, dbi.‘gh@é’lé'naﬂéﬂor f)f(%ﬂgﬁm)f othBYcal&eryised as
the antigen to _eval uate e binding activity of the antibody. Bl Acore

( Phar maci a) ﬁ%lg}let?éte%@@%s ISP FEPESTeHOT QUEIT GPESP Sk InCARCes REFHGIVORO¥Fr di ng

to the pr esenﬁtracemaﬂy @Xpres[sed-Zﬁle)hﬁs adgV sinpRtchedsinabddivy) iy thirepelgicgitt i on
or neasurenent ,of

bod f
Che T vont t o s EBRE AE8ria B B ke he RO AR A M FRARE T o
and det ect i ngf shighsasludd, bgt athaot hmitedtoc Al Sladder radeth preakiecaaedri odyaland
the peptide. ., P%ﬂ%ﬁn@%@elﬂﬁ&r@ﬁuﬂhe‘? tdo‘? e&!&l dXﬁ@e?”és%gﬁd}h s Qdnckhe pept| de

accordlng to the 1 nvention can Specl et ect re a pept|
the method c&ASHif AeNcas@astHc élff}%ﬁﬁtﬁft@)ﬁaﬁfiefelﬂépéPﬁﬂ?ﬁhtlﬁnphpfﬂ\hlpé%t%t%@mﬁéfpt| de is

used. [0179] XALC Mo ths@@nipst cells The present invention also

g(r)(i)\jl-ll giégﬁ%}r ﬁh\%ﬂpﬁ%ﬁg% 188%%};9%6 IIso plr(l;]\tflges\,\{*fqalrl((:)lqs farnnqggglgglgéldagsa?/%orvge detection
and/or quantification of CDCAS protein (SEQ ID NO: 21) or fragments thereof
including a polypeptide composed of amino acid sequences selected from among SEQ
ID NOs: 2 to 19. Such assays may include one or more anti-CDCAS antibodies
capable of recognizing and binding a CDCAS protein or fragments thereof, as ap-
propriate. In the present invention, anti-CDCAS antibodies binding to CDCAS
polypeptide preferably recognize a polypeptide composed of amino acid sequences
selected from among SEQ ID NOs: 2 to 19. A binding specificity of antibody can be
confirmed with inhibition test. That is, when the binding between an antibody to be
analyzed and full-length of CDCAS polypeptide is inhibited under presence of any
fragment polypeptides having an amino acid sequence selected from among SEQ ID
NOs: 2 to 19, the antibody specifically binds to the fragment. In the context of the

present invention, such immunological assays are performed within various im-



encodi ng the peptide of the present inygntion is introduced. A vector of
the present invention can find use to keep a nucl eotide, especially a DNA,
of the preeentl/i2fsenti on in host cell, to express the pepTiJdzioho2nrse
present invention, or to adm nister the nucleotide of the present invention
for gene therapy. [0180] When E. coli is a host cell and the vector is

alr’rplhi fied an%@bﬁ@h@@dsshﬁfc&rﬂa@h@ﬁl ladeiin thélarE 1nﬂﬁdhhg bet @t link UGS, Vaﬁblﬁs

al pha, HB101 or X i

ol 1 and a mies Pt GaRE PRSP RRr Pt g saigh? PR ATkl S8
drug-resi st ammmog@helt%dagstﬁdSlAy enzgmagdinked masnelhpiresicéntiansays Stlcldkdy cdndne,
kananmycin, chjofammhenicol or the like). For exanple, M3-series vectors,

pUC-series vectors, pBR322, pBluescript, pCR-Script, etc., can be used. In
addi t i RIS GEMeTatedmpREEHogiEH ByTroranibedy ¢stus okba Isptieumey ol gluded

extracting cbhAsuledchicks afs tﬁﬁﬁfﬂoﬁ()@ SesafulN6S) aDRVIRas MIRD bR dURCGQys] S
used to pl’Odlf pq)Cihe pr ot elp resen |nvent|8 an ex ressi on. vect or
can find use. 10Q1 APpRIEO 0&!‘?%&5‘&&@&5@8 capgble of ‘f)tSCt BELREXRIFSEE col i
shoul d have Wﬁb@mlm}&baﬁé@byﬂtellﬁserinf)nblﬁcladmg! hutendt lllﬁllltEi tcgahi . When E.

coli, such a H r t cell,
The vector sRBIPH RapR anii Bhaeaotsiaptlufie A Ree SOk RSty Bl 21
Nat ure 341: S44h @ssem@g)chnﬁmmd ug: 1n2h12@ctect(on9@12ml)t0ri@, aBl prognestiseel (Bett er
et al., Sci e'@fbgﬁ' Qx &Q‘ﬂ# c%néér?@)iﬂl eg_gf %mﬁﬁﬁd@%uf Q@ nl)f llfrﬁlte& ﬁ')ahl\ff@n
efficiently express‘? esi red en E. coli. that respect, pGEX-5X%X-1
( Phar maci a) , bredipiesepsashreass spragt Cetg%émcer ﬁdﬁvféIawuﬁevaremn‘tahflMease t he
host is pref ebmidcyal Bhackr Wb g8XQMESS g@tﬁc?caﬁba Q@Itﬂdr@imgﬁypefc@ﬁcteemﬁg)l e, |

e vector nmay al Sso

can be used |nste? d of the a above \éecécagg% r@[ di is(s)nalu ,
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[0161]  Alternatively, a gene encoding a peptide of the invention or fragment thereof may be
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be used not only for purification and detection of the peptide of the present invention,

but also as a candidate for agonists and antagonists of the peptide of the present

invention.

[0169]  Alternatively, an immune cell, such as an immunized lymphocyte, producing an-
tibodies may be immortalized by an oncogene and used for preparing monoclonal an-
tibodies.

[0170]  Monoclonal antibodies thus obtained can be also recombinantly prepared using
genetic engineering techniques (see, for example, Borrebaeck and Larrick, Therapeutic
Monoclonal Antibodies, published in the United Kingdom by MacMillan Publishers
LTD (1990)). For example, a DNA encoding an antibody may be cloned from an
immune cell, such as a hybridoma or an immunized lymphocyte producing the
antibody, inserted into an appropriate vector, and introduced into host cells to prepare a
recombinant antibody. The present invention also provides recombinant antibodies
prepared as described above.

[0171]  Furthermore, an antibody of the present invention may be a fragment of an antibody
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or modified antibody, so long as it binds to one or more of the peptides of the
invention. For instance, the antibody fragment may be Fab, F(ab'),, Fv or single chain
Fv (scFv), in which Fv fragments from H and L chains are ligated by an appropriate
linker (Huston et al., Proc Natl Acad Sci USA 85: 5879-83 (1988)). More specifically,
an antibody fragment may be generated by treating an antibody with an enzyme, such
as papain or pepsin. Alternatively, a gene encoding the antibody fragment may be con-
structed, inserted into an expression vector and expressed in an appropriate host cell
(see, for example, Co et al., ] Immunol 152: 2968-76 (1994); Better and Horwitz,
Methods Enzymol 178: 476-96 (1989); Pluckthun and Skerra, Methods Enzymol 178:
497-515 (1989); Lamoyi, Methods Enzymol 121: 652-63 (1986); Rousseaux et al.,
Methods Enzymol 121: 663-9 (1986); Bird and Walker, Trends Biotechnol 9: 132-7
(1991)).

[0172]  An antibody may be modified by conjugation with a variety of molecules, such as
polyethylene glycol (PEG). The present invention provides for such modified an-
tibodies. The modified antibody can be obtained by chemically modifying an antibody.
These modification methods are conventional in the field.

[0173]  Alternatively, an antibody of the present invention may be obtained as a chimeric
antibody, between a variable region derived from nonhuman antibody and the constant
region derived from human antibody, or as a humanized antibody, including the com-
plementarity determining region (CDR) derived from nonhuman antibody, the frame
work region (FR) and the constant region derived from human antibody. Such an-
tibodies can be prepared according to known technology. Humanization can be
performed by substituting rodent CDRs or CDR sequences for the corresponding
sequences of a human antibody (see, e.g., Verhoeyen et al., Science 239:1534-1536
(1988)). Accordingly, such humanized antibodies are chimeric antibodies, wherein
substantially less than an intact human variable domain has been substituted by the
corresponding sequence from a non-human species.

[0174]  Fully human antibodies including human variable regions in addition to human
framework and constant regions can also be used. Such antibodies can be produced
using various techniques known in the art. For example, in vitro methods involve use
of recombinant libraries of human antibody fragments displayed on bacteriophage
(e.g., Hoogenboom & Winter, J. Mol. Biol. 227:381 (1991). Similarly, human an-
tibodies can be made by introducing of human immunoglobulin loci into transgenic
animals, e.g., mice in which the endogenous immunoglobulin genes have been
partially or completely inactivated. This approach is described, e.g., in U.S. Patent
Nos. 6,150,584, 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,661,016.

[0175]  Antibodies obtained as above may be purified to homogeneity. For example, the

separation and purification of the antibody can be performed according to the
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[0176]

[0177]

[0178]

[0179]

separation and purification methods used for general proteins. For example, the
antibody may be separated and isolated by the appropriately selected and combined use
of column chromatographies, such as affinity chromatography, filter, ultrafiltration,
salting-out, dialysis, SDS polyacrylamide gel electrophoresis and isoelectric focusing
(Antibodies: A Laboratory Manual. Ed Harlow and David Lane, Cold Spring Harbor
Laboratory (1988)), but are not limited thereto. A protein A column and protein G
column can be used as the affinity column. Exemplary protein A columns to be used
include, for example, Hyper D, POROS and Sepharose F.F. (Pharmacia).

Exemplary chromatography, with the exception of affinity includes, for example,
ion-exchange chromatography, hydrophobic chromatography, gel filtration, reverse
phase chromatography, adsorption chromatography and the like (Strategies for Protein
Purification and Characterization: A Laboratory Course Manual. Ed Daniel R.
Marshak et al., Cold Spring Harbor Laboratory Press (1996)). The chromatographic
procedures can be carried out by liquid-phase chromatography, such as HPLC and
FPLC.

For example, measurement of absorbance, enzyme-linked immunosorbent assay
(ELISA), enzyme immunoassay (EIA), radioimmunoassay (RIA) and/or immunofluo-
rescence may be used to measure the antigen binding activity of the antibody of the
invention. In ELISA, the antibody of the present invention is immobilized on a plate, a
peptide of the invention is applied to the plate, and then a sample containing a desired
antibody, such as culture supernatant of antibody producing cells or purified an-
tibodies, is applied. Then, a secondary antibody that recognizes the primary antibody
and is labeled with an enzyme, such as alkaline phosphatase, is applied, and the plate is
incubated. Next, after washing, an enzyme substrate, such as p-nitrophenyl phosphate,
is added to the plate, and the absorbance is measured to evaluate the antigen binding
activity of the sample. A fragment of the peptide, such as a C-terminal or N-terminal
fragment, may be used as the antigen to evaluate the binding activity of the antibody.
BIAcore (Pharmacia) may be used to evaluate the activity of the antibody according to
the present invention.

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

Because the method of detection or measurement of the peptide according to the
invention can specifically detect or measure a peptide, the method can find use in a
variety of experiments in which the peptide is used.

XII. Vectors and host cells

The present invention also provides a vector and host cell into which a nucleotide



Soft Tissue Tunor 31/39 [0192] Predicgion of HLA-A02 binding peptides
derived from CDCA5 Tabl es 2a and 2b show t he HLA- AO2 bi ndi ng 9ner and
| Oner pepwODQes/12833€DCAS i n the order of high binding af PChRiJP3011/0020T8 al of
19 peptides with potential HLA-AO2 binding ability were sel ected and
exam ned to determ ne the epitope peptides. [0193] [Table 2a] HLA- A02
bi ndi ng 9ner epapling@s pdptidevddhd prosenChuddtiGEQithdNCStaavdctdiegithid mraseat no
acid s equenc?nvléglti(gr? Mn f:{'nc? 1:135% t@ %Eall: I%O%i%%, ezspgc%ally a DNA, of the present invention
in host cell, to express the peptide of the present invention, or to administer the nu-
cleotide of the present invention for gene therapy.
[0180]  When E. coli is a host cell and the vector is amplified and produced in a large amount
in E. coli (e.g., IM109, DHS alpha, HB101 or XL1Blue), the vector should have "ori"
to be amplified in E. coli and a marker gene for selecting transformed E. coli (e.g., a
drug-resistance gene selected by a drug such as ampicillin, tetracycline, kanamycin,
chloramphenicol or the like). For example, M13-series vectors, pUC-series vectors,
pBR322, pBluescript, pCR-Script, etc., can be used. In addition, pPGEM-T, pDIRECT
and pT7 can also be used for subcloning and extracting cDNA as well as the vectors
described above. When a vector is used to produce the protein of the present invention,
an expression vector can find use. For example, an expression vector to be expressed in
E. coli should have the above characteristics to be amplified in E. coli. When E. coli,
such as JM109, DHS5 alpha, HB101 or XL.1 Blue, are used as a host cell, the vector
should have a promoter, for example, lacZ promoter (Ward et al., Nature 341: 544-6
(1989); FASEB J 6: 2422-7 (1992)), araB promoter (Better et al., Science 240: 1041-3
(1988)), T7 promoter or the like, that can efficiently express the desired gene in E. coli.
In that respect, pGEX-5X-1 (Pharmacia), "QIAexpress system" (Qiagen), pPEGFP and
pET (in this case, the host is preferably BL21 which expresses T7 RNA polymerase),
for example, can be used instead of the above vectors. Additionally, the vector may
also contain a signal sequence for peptide secretion. An exemplary signal sequence
that directs the peptide to be secreted to the periplasm of the E. coli is the pelB signal
sequence (Lei et al., J Bacteriol 169: 4379 (1987)). Means for introducing of the
vectors into the target host cells include, for example, the calcium chloride method,
and the electroporation method.
[0181]  In addition to E. coli, for example, expression vectors derived from mammals (for
example, pcDNA3 (Invitrogen) and pEGF-BOS (Nucleic Acids Res 18(17): 5322
(1990)), pEF, pCDMS), expression vectors derived from insect cells (for example,
"Bac-to-BAC baculovirus expression system" (GIBCO BRL), pBacPAKS), expression
vectors derived from plants (e.g., pMH1, pMH?2), expression vectors derived from
animal viruses (e.g., pHSV, pMV, pAdexLcw), expression vectors derived from
retroviruses (e.g., pZIpneo), expression vector derived from yeast (e.g., "Pichia Ex-
pression Kit" (Invitrogen), pNV11, SP-Q01) and expression vectors derived from
Bacillus subtilis (e.g., pPL608, pKTHS50) can be used for producing the polypeptide of
the present invention.
[0182] In order to express the vector in animal cells, such as CHO, COS or NIH3T3 cells,

the vector should carry a promoter necessary for expression in such cells, for example,
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the SV40 promoter (Mulligan et al., Nature 277: 108 (1979)), the MMLV-LTR
promoter, the EF1 alpha promoter (Mizushima et al., Nucleic Acids Res 18: 5322
(1990)), the CMV promoter and the like, and preferably a marker gene for selecting
transformants (for example, a drug resistance gene selected by a drug (e.g., neomyecin,
G418)). Examples of known vectors with these characteristics include, for example,
pMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSV and pOP13.
The following examples are presented to illustrate the present invention and to assist
one of ordinary skill in making and using the same. The examples are not intended in
any way to otherwise limit the scope of the invention.
Examples
[0183]  Materials and Methods
Cell lines
T2, HLA-A*0201-positive B-lymphoblastoid cell line, and COS7, African green
monkey kidney cell line, were purchased from ATCC.
[0184] Candidate selection of peptides derived from CDCAS
9-mer and 10-mer peptides derived from CDCAS that bind to HLA-A*0201
molecule were predicted using binding prediction software "NetMHC 3.0"
(www.cbs.dtu.dk/services/NetMHC/) (Buus et al. (Tissue Antigens., 62:378-84, 2003),
Nielsen et al. (Protein Sci., 12:1007-17, 2003, Bioinformatics, 20(9):1388-97, 2004)).
These peptides were synthesized by Biosynthesis (Lewisville, Texas) according to a
standard solid phase synthesis method and purified by reversed phase high per-
formance liquid chromatography (HPLC). The purity (>90%) and the identity of the
peptides were determined by analytical HPLC and mass spectrometry analysis, re-
spectively. Peptides were dissolved in dimethylsulfoxide at 20 mg/ml and stored at -80
degrees C.
[0185] In vitro CTL Induction
Monocyte-derived dendritic cells (DCs) were used as antigen-presenting cells to
induce cytotoxic T lymphocyte (CTL) responses against peptides presented on human
leukocyte antigen (HLA). DCs were generated in vitro as described elsewhere
(Nakahara S et al., Cancer Res 2003 Jul 15, 63(14): 4112-8). Specifically, peripheral
blood mononuclear cells isolated from a normal volunteer (HLA-A*0201 positive) by
Ficoll-Plaque (Pharmacia) solution were separated by adherence to a plastic tissue
culture dish (Becton Dickinson) so as to enrich them as the monocyte fraction. The
monocyte-enriched population was cultured in the presence of 1,000 U/ml of
granulocyte-macrophage colony-stimulating factor (R&D System) and 1,000 U/ml of
interleukin (IL)-4 (R&D System) in AIM-V Medium (Invitrogen) containing 2% heat-
inactivated autologous serum (AS). After 7 days of culture, the cytokine-induced DCs
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were pulsed with 20 micro-g/ml of each of the synthesized peptides in the presence of
3 micro-g/ml of beta 2-microglobulin for 3 hrs at 37 degrees C in AIM-V Medium.
The generated cells appeared to express DC-associated molecules, such as CD8O0,
CD83, CD86 and HLA class II, on their cell surfaces (data not shown). These peptide-
pulsed DCs were then inactivated by X-irradiation (20 Gy) and mixed at a 1:20 ratio
with autologous CD8+ T cells, obtained by positive selection with CD8 Positive
Isolation Kit (Dynal). These cultures were set up in 48-well plates (Corning); each well
contained 1.5 x 10* peptide-pulsed DCs, 3 x 10° CD&8+ T cells and 10 ng/ml of IL-7
(R&D System) in 0.5 ml of AIM-V/2% AS medium. Three days later, these cultures
were supplemented with IL-2 (CHIRON) to a final concentration of 20 IU/ml. On days
7 and 14, the T cells were further stimulated with the autologous peptide-pulsed DCs.
The DCs were prepared each time by the same way described above. CTLs were tested
against peptide-pulsed T2 cells after the 3rd round of peptide stimulation on day 21
(Tanaka H et al., Br J Cancer 2001 Jan 5, 84(1): 94-9; Umano Y et al., Br J Cancer
2001 Apr 20, 84(8): 1052-7; Uchida N et al., Clin Cancer Res 2004 Dec 15, 10(24):
8577-86; Watanabe T et al., Cancer Sci 2005 Aug, 96(8): 498-506; Suda T et al.,
Cancer Sci 2006 May, 97(5): 411-9).
[0186] CTL Expansion Procedure

CTLs were expanded in culture using the method similar to the one described by
Riddell et al. (Walter EA et al., N Engl ] Med 1995 Oct 19, 333(16): 1038-44; Riddell
SR et al., Nat Med 1996 Feb, 2(2): 216-23). A total of 5 x 10* CTLs were suspended in
25 ml of AIM-V/5% AS medium with 2 kinds of human B-lymphoblastoid cell lines,
inactivated by Mitomycin C, in the presence of 40 ng/ml of anti-CD3 monoclonal
antibody (Pharmingen). One day after initiating the cultures, 120 IU/ml of IL-2 were
added to the cultures. The cultures were fed with fresh AIM-V/5% AS medium
containing 30 IU/ml of IL-2 on days 5, 8 and 11 (Tanaka H et al., Br J Cancer 2001 Jan
5, 84(1): 94-9; Umano Y et al., Br J Cancer 2001 Apr 20, 84(8): 1052-7; Uchida N et
al., Clin Cancer Res 2004 Dec 15, 10(24): 8577-86; Watanabe T et al., Cancer Sci
2005 Aug, 96(8): 498-506; Suda T et al., Cancer Sci 2006 May, 97(5): 411-9).

[0187] Establishment of CTL clones

The dilutions were made to have 0.3, 1, and 3 CTLs/well in 96 round-bottomed
micro titer plate (Nalge Nunc International). CTLs were cultured with 1 x 10* cells/
well of 2 kinds of human B-lymphoblastoid cell lines, 30ng/ml of anti-CD3 antibody,
and 125 U/ml of IL-2 in a total of 150 micro-1/well of AIM-V Medium containing 5%
AS. 50 micro-l/well of IL-2 were added to the medium 10 days later so to reach a final
concentration of 125 U/ml IL-2. CTL activity was tested on the 14th day, and CTL
clones were expanded using the same method as described above (Uchida N et al., Clin
Cancer Res 2004 Dec 15, 10(24): 8577-86; Suda T et al., Cancer Sci 2006 May, 97(5):
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[0189]

[0190]

[0191]

411-9; Watanabe T et al., Cancer Sci 2005 Aug, 96(8): 498-506).

Specific CTL activity

To examine specific CTL activity, interferon (IFN)-gamma enzyme-linked im-
munospot (ELISPOT) assay and IFN-gamma enzyme-linked immunosorbent assay
(ELISA) were performed. Specifically, peptide-pulsed T2 (1 x 10%cells/well) was
prepared as stimulator cells. Cultured cells in 48 wells were used as responder cells.
IFN-gamma ELISPOT assay and IFN-gamma ELISA assay were performed under
manufacture procedure.

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

The cDNA encoding an open reading frame of target genes or HLA-A*0201 was
amplified by PCR. The PCR-amplified products were cloned into a vector. The
plasmids were transfected into COS7, which is the target genes and HLA-
A02-negative cell line, using lipofectamine 2000 (Invitrogen) according to the manu-
facturer's recommended procedures. After 2days from transfection, the transfected
cells were harvested with versene (Invitrogen) and used as the target cells (5 x 10*
cells/ well) for CTL activity assay.

Results

Enbhanced C6o1f167 expression in cancers
The wide gene expression profile data obtained from various cancers using ¢cDNA-

microarray revealed that CDCAS (GenBank Accession No. NM_080668; SEQ ID No:
20) expression was elevated. CDCAS expression was validly elevated in 10 out of 28
AMLs, 6 out of 7 bladder cancers, 2 out of 4 breast cancers, 9 out of 9 cervical cancers,
1 out of 1 cholangiocellular carcinomas, 23 out of 28 CMLs, 13 out of 14 colorectal
cancers, 7 out of 11 esophagus cancers, 8 out of 10 gastric cancers, 1 out of 1 gastric
diffuse-type cancers, 15 out of 16 lung cancers, 14 out of 14 lymphomas, 5 out of 6
prostate cancers, 15 out of 15 SCLCs and 31 out of 39 soft tissue tumor., as compared

with corresponding normal tissue (Table 1).
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[Table 1]
Ratio of cases observed up-regulation of CDCAS in cancerous tissue as compared with
normal corresponding tissue.

Cancer/Tumor Ratio
AML 10/28
Bladder Cancer 6/7
Breast Cancer 2/4
Cervical Cancer 9/9
Cholangiocellular Carcinoma 1/1
CML 23/28
Colorectal Cancer 13/14
Esophagus Cancer 7/11
Gastric Cancer 8/10
Gastric Diffuse-type Cancer 1/1
Lung Cancer 15/16
Lymphoma 14/14
Prostate Cancer 5/6
SCLC 15/15
Soft Tissue Tumor 31/39

[0192] Prediction of HI.LA-AO2 binding peptides derived from CDCAS
Tables 2a and 2b show the HLA-A02 binding 9mer and 10mer peptides of CDCAS

in the order of high binding affinity. A total of 19 peptides with potential HLA-A02
binding ability were selected and examined to determine the epitope peptides.

[0193] [Table 2a]
HILA-A02 binding 9mer peptides derived from CDCAS

SEQ ID NO | Start Position | amino acid sequence | Kd (nM)
1 236 AMNAEFEAA 191
2 62 RIVAHAVEV 201
3 166 FGFEGLLGA 529
4 235 AAMNAEFEA 586
5 40 [LPEIWPKT 910
6 183 VVCSKLTEV 1133
7 151 TLGSASTST 2503
8 172 LGAEDLSGV 7630
9 241 FEAAEQFDL 15780

[0194]
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[0195]

[0196]

Start position indicates the number of amino acid residue from the N-terminus of

CDCAS.

Binding score are derived from "NetMHC3.0"
CTL induction with the predicted peptides from CDCAS restricted with HLA-

A*0201

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

protocols as described in "Materials and Methods". Peptide specific CTL activity was
determined by IFN-gamma ELISPOT assay (Figures 1a-c). Well numbers #3 and #5
stimulated with CDCAS5-A02-9-183 (SEQ ID NO: 6) (a), well number #2 stimulated
with CDCAS5-A02-9-241 (SEQ ID NO: 9) (b) and well number #8 stimulated with
CDCA5-A02-10-35 (SEQ ID NO: 16) (c) demonstrated potent [IFN-gamma production

as compared to the control wells. On the other hand, no potent IFN-gamma production

could be detected by stimulation with other peptides shown in Tables 2a and 2b,

despite those peptides had possible binding activity with HLA-A*0201. For example,
typical negative data of CTL response stimulated with CDCA5-A02-9-236 (SEQ ID
NO: 1) against peptide-pulsed target cells (d). As a result, it indicated that 3 peptides

derived from CDCAS were screened as the peptides that could induce potent CTLs.
Establishment of CTL. lines and clones against CDCAS derived peptides
The cells that showed peptide specific CTL activity detected by IFN-gamma
ELISPOT assay in the well numbers#3 and #5 stimulated with CDCAS5-A02-9-183
(SEQ ID NO: 6) (a) and well number #8 stimulated with CDCAS5-A02-10-35 (SEQ ID
NO: 16) (b) were expanded and CTL lines were established by the limiting dilution

process discussed above. CTL activity of those CTL lines was determined by IFN-

gamma ELISA assay (Figures 2a-b). The CTL lines demonstrated potent IFN-gamma

production against the target cells pulsed with corresponding peptide as compared to
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novel HLA- A02_epitope peptides derived from CDCA
sibility, homology analyses were performed for these peptide sequences using as

queries the BLAST algorithm (www.ncbi.nlm.nih.gov/blast/blast.cgi) which revealed
no sequence with significant homology. The results of homology analyses indicate that
the sequences of CDCAS5-A02-9-183 (SEQ ID NO: 6), CDCAS5-A02-9-241 (SEQ ID
NO: 9) and CDCAS5-A02-10-35 (SEQ ID NO: 16) are unique and thus, there is little
possibility, to our best knowledge, that these molecules raise unintended immunologic
response to some unrelated molecule.

[0199]  In conclusion, novel HLA-AOQ2 epitope peptides derived from CDCAS were
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(a) an isolated peptide that binds to gfn HLA antigen and induces cytotoxic
T | ynphocytes (CTL)and consists of the am no acid sequence of SEQ ID NO 21
or an i mwoecehogi2sikl y active fragnent thereof, (b) thePCIOP2ZIEA2PEPtI de of
(a), wherein the HLA antigen is HLA-A2, and (c) the isolated peptide of

(a) or (b), which conprises an am no acid sequence selected fromthe group

consisting of SEQID NGs: 2 to 19, q]%i}rbge i sol ated peptide of (a) or (b),
wherein said peptide conprises an aM d sequence selected fromthe

group genshsi ng of SEQ RoM&S pedtill@cdRistiP8f fleRmino foid ¥que BMESTAE@H NO
acid(s) are substituted, plﬁLet ed, |€‘ispirt_eq, or, agded, pr ovi deﬂ said,
modi fi ed peptide retai nSOt O IMRRLOHFIYA 1Yt rpgaey hgefal FEpt ik,

[C ai m51The isol at ed peptideeinod ac HaiAMAigenbnEihdoaR Sy 8O lamphsdyre aci d
sequence sel ected from(g/tolﬁﬁgroup consisting of SEQID NGs: 2 to 19, wherein
t he peptide has one or ‘of the followi ng characteristics: (a) the
second [&kim@]aci d fr omTheasdatee peptrigfickimdl, sbewth thedthA hetiggnosiplldengi st i ng
of | eug} rnet hi oni ¥ t =t i 1.1 id t ed
From t RGPl consi ot s iy pkRklen Cine Wy AT AR ARG
peptide of any one of cinappsgcid segregce sefsiasi fong dhegerpap eonsisting ofSEHEbept i de
or decapeptide. [d ai mN®A? i@l at ed pol ynucl eoti de encodi ng t he peptide of

any on gjféqn%l aims 1 t_os/g. is%ﬁeadi m ﬁéA 9 éi tion rfor i nclisu.ci ng CTL, wherein
t he coiﬁ lon conpri &% SGRLEIFRP ‘?%e??g%f GBS ZGHP SARPIHHEO5f clains 1 to
6, or one or nore pol ynariendiacd(peptidd thel ldhdr té.an[HILAami@hAnghadwaceut i cal
conposition for the tr ec%‘i(ﬂg{ig ﬂ?g{pﬂgcy@ésq%lﬂ"ﬂ)ﬁﬁ c%ng)lgts O?I?he amino acid sequence
of SEQ ID NO: 21 or an immunologically active fragment thereof,
(b) the isolated peptide of (a), wherein the HLA antigen is HLA-A2,
and
(c) the isolated peptide of (a) or (b), which comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs: 2 to 19,
(d) the isolated peptide of (a) or (b), wherein said peptide comprises an
amino acid sequence selected from the group consisting of SEQ ID
NOs: 2 to 19, wherein 1, 2, or several amino acid(s) are substituted,
deleted, inserted, or added, provided said modified peptide retains the
CTL inducibility of the original peptide.
[Claim 5] The isolated peptide of claim 4, which consists of an amino acid
sequence selected from the group consisting of SEQ ID NOs: 2 to 19,
wherein the peptide has one or both of the following characteristics:
(a) the second amino acid from the N-terminus is selected from the
group consisting of leucine or methionine ; and
(b) the C-terminal amino acid is selected from the group consisting of
valine or leucine.
[Claim 6] The isolated peptide of any one of claims 1 to 5, wherein said peptide is

a nonapeptide or decapeptide.

[Claim 7] An isolated polynucleotide encoding the peptide of any one of claims 1
to 6.
[Claim 8] A composition for inducing CTL, wherein the composition comprises

one or more peptide(s) of any one of claims 1 to 6, or one or more
polynucleotide(s) of claim 7.

[Claim 9] A pharmaceutical composition for the treatment and/or prophylaxis of
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[Claim 13] A method for inducing a CTL, comprising a step selected from the
group consisting of:
(a) co-culturing a CD8 positive T cell with an APC that present on the
surface a complex of an HLA antigen and the peptide of any one of
claims 1 to 6;
(b)co-culturing a CD8 positive T cell with exosomes that present on the
surface a complex of an HLA antigen and a peptide of any one of
claims 1 to 6; and
(c) introducing a gene that comprises a polynucleotide encoding a T
cell receptor (TCR) subunit polypeptide bound to a peptide of any one

of claims 1 to 6 into a T cell.

[Claim 14] An isolated APC that presents on its surface a complex of an HLA
antigen and the peptide of any one of claims 1 to 6.

[Claim 15] The APC of claim 14, which is induced by the method of claim 12.

[Claim 16] An isolated CTL that targets any of the peptides of claims 1 to 6.

[Claim 17] The CTL of claim 16, wherein said CTL is induced by the method of
claim 13.

[Claim 18] A method of inducing an immune response against cancer in a subject

in need thereof, said method comprising the step of administering to the
subject a composition comprising a peptide of claims 1 to 6, an im-
munologically active fragment thereof, or a polynucleotide encoding
the peptide or the fragment.

[Claim 19] An antibody or immunologically active fragment thereof against any of

the peptides of claims 1 to 6.



[Claim171The CTL of claim 16, whereinggaid CTL is induced by the nethod of
claim13. [Cd aim 181A nethod of inducing an i mmune response agai nst cancer
in a subjwotoivi2ssed t hereof, said nethod conprising theCsiyewiohHo2078
adm nistering to the subject a conmposition conprising a peptide of clains 1
to 6, an inmmunol ogically active fragnment thereof, or a pol ynucl eotide
encodi ngldifeopept i de orA tvb&oif caaghrBitg a fudiditide 3Q&ubRcedticodiagd ynPof the
i mrunol ogi cally active fragnent thereof against any of the peptides of
clains 1 to 6. 64 WD éﬁf?&?ﬁﬁ?&%&ﬁ%%ow 002078 [C ai m 201A vect or
conpri §Chgmalhucl eot i deA degwel tendnoudi argraanigctofl withenpaptessges vedftorc] ai ns 1
to 6. [Oaim211A host gellytragnslgrged or transfected with an expression
vector according to cl aafem %1% %Ea@m%aZlA di aognosti c kit conprisi ng any of
the peptiladeg2bf clai nms A diagnesticthilecomprisigedy o éhedrepifiesi thcieior 1tine. Gatttbody
of claim19. [G aim 23]datidespLRhRd el iriBody oRinoNE Of claims 1 to 6,
P 2o e e SRS S o' S SRS O
amino acid sequence selected from the group consisting of SEQ ID
NOs: 6,9 and 16.



