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as drugs for treating and preven;r)%%gﬁma [0002] Priority The present
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application clains the benefit o i onal Applications No.
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their entirety for all pur @511@9 031lIt has been
denonstrated that CD8 posi me S recognl ze ep gge pepti des derived from

t unor - associ Fahrieal Pisld ( TAAS) found on the mgjor histoconpatibility
conpl ex épM—lC) class | nol ecul e, d then kill the tunor cells. Since the
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anti-tunor i pokpoges; esponses warrants further devel opnent of clinical

i nvestigatio oflgpeﬁtif&r\{acci nation strategies for various types of cancer
i's ongoing ( CC, J Natl Cancer Inst 1996 Cct 16 88(20):
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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 of clinical investigation 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



deri ved peptides have been reported. Unfortunately, many of the current
cancer vaccine trial have shown only a | ow objective response rate (NPL 11,
Bel i F ewoab11/11339¢]1 i n Oncol 2002 Cct 15, 20(20): 4169- 8OT/JRRI11/0®A0Toul i e
PG et al., Inmunol Rev 2002 Cct, 188: 33-42; NPL 13, Rosenberg SA et al.,
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in the honol oS%g@n E%Eﬁsﬁ%ﬁﬁ?f&]@q{ﬁ%e&% &At%%ﬁgi% I\?%Od}é#e& éd)@gr and

br eak) repai P0prloeeswotdmmughere n¢rezias o nesdl fini néw ANBKGs(iummothvitpgutionol ogue
5) and NBS1 @}l ey gen br eakage syndrome protein 1), which is a part of the

reat ment of cancer gel th s ng RNA
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genom ¢ in- $lcAlhddyi Jtuyctﬁ)ndecsgnas@qrromn fwras &ﬁ&ﬂnfle@frpni-gbldalﬂeamde exg&em on was
observed | th)roqﬁ%g 1§/§{s gff neo s's 2{1% etlﬂﬁa%%grr §51rE£BNA| micTe a]grgi cgngll seé)of Taken
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[ 0008] The present invention is based, af least in part, on the discovery of
the suitable targets of imunotherapy. Because TAAs are general ly perceived
by the i mworeligysidem as "sel f" and therefore often havePoo/Jemiunogéni city,
the discovery of appropriate targets is of extrenme inportance. Recogni zing
that HHURP (SEQ I D NO 50), typically encoded by the gene of GenBank
Accessi on No SiMYn¥8#éPThvERtibR NO 49) has been identified as up-regul ated
in cancers, including, but not limted to, acute nyeloid | eukem a (AM),

bl added 0@ c erTheryresgat inyeirioars basedat deapt i Pareon the Wescaysy oF Biejsyitahle targets

carci noma, Chyf @fienoM&lapy. Bt As LreMeheralPhOt&CEDby fh@fiﬁlﬁ{une @yf@&ﬁ@gus
c .cancer, liver.can

cancer, Dffy cell lun
cancer " (NSCLOT FpiiBResar e dBSans phe M F e SheBroh S RGBSR Wetiiger
prostate candeof, exlnemllmpammcaolkm:,ogﬁnaigl thatdHJURRI(REQ 8D OD: 098l frallys of t
tissue tumor ﬁl&gie&%?tt}ﬁec U 3l E}éﬂgﬁnk }\Qgesg E?@%nf\IM ’b"1§4 (?]gfi(%ﬂﬁ W&5:3109 Rad W URP
as a candi daf arget’ or “cancer/ tumor i mmunot her apy, nor e

parti cul arly baovidentHidre wppiegdpied peprricdis sintidingmbyt noetineted &, saite abletid

i munot her apgyfik&id @ﬁ[Mﬁs %laddgp&?igpbfegﬁtcaﬂgwem&l RLERE Qholaﬂéﬁ%@élh@ﬂ i's
directed, at least In identification of speciflc epitope

pepti des ano ﬁ@rCtrwglagélaf@mﬁerléﬂkkﬁmmei [Fatorgsiad saRceT 195 @PIRIB P Fangets o

i nduce CTLs snffaiddig shkﬂ&LF&BcerAﬁvalcamesaﬁﬂ dnfikl A1 h mb@vmswa)pher al
bl ood nononucl ear ce s I\/n?[):ars% obt ai ned from

stimul ated usTHGIACAF WR%“‘B%@%FW&?%&”S%B?O& % Caﬁ‘é%rt f%‘&]s
derived fromchUiRha, GRhll be¢lhbag wercer {3(HHC)e sefabbsus edonindhessipelai fungor, the

t ot t ' l.sed
Wth each of PEARIRreriBf ehule ke b OEIABIL K GEOEt e SRl s
peptides ar ennmmth&my@mommrwlarésm\iebHéHRB@Ptt@mfepq@éé@s Gesmehervansy i nduce

pot ent and S@@@dﬂléﬁnmﬁﬁ@ﬂi@aﬁ&ﬁg@d} &s_agai nst cells expressing HIURP. These
EUURP i s strongly inmmunggeni c _and thfat t he

resul t rate that

epi t opigéqlé\l atrf‘él ﬁt}‘Fé’éfisFWénYeéﬁt@Bﬂ%dlfe(‘}Fedc%HE?Sf RSt 19 THERHL

[ 0010] Accord Isp@ilﬁc epitope @elﬁtl‘de@ bineag thefgehd praaues efHIURPehiti poRsek Othp I‘abﬂitjd&)

i sol ated pepti ndi n n erl EQ I D NO
50) and the i rrCTHrlﬁ%SﬁJLSS ﬁ‘h{ﬁ{ﬁ [%raswmg% tdﬁtglﬂet)8¥ow erl}'#leral t? es are
expected to tmmwnmtananIM@EMCs)tqbtamﬂ fromweahbsnd@@rmstmulamdmmeg CTL ex
Vivo or to bgpadl 'R*Q'ztéff &F ﬁﬂ{%t R*@Q(ﬁqﬂhc‘ﬁﬁ% cirﬁﬁ%dté‘&gﬁ 'dQstér{VEH@x%n{ gﬁlBRPS%FL
aga| nst cancers exa es O I NC re not limte

bl adder canceifes Beiedlen esbished widh sreeKic iNREFtY sgdsaigiPedtAdf- o HLA-

carci noma, CMp. p@s@tmrt@@tseéeug puRel w1tﬁ%@&h@fgdé§dﬁaﬂé%fmdd§l Theieedrsthergn gast ri c

cancer, liver, cancer ovarian cancer
pancreatic c&APERSIaLT that &sé: H‘?Bﬁ@%rar%%zag %@ restiyied CRIAPE AEPUdsse
tunmor and t eslhiat endyandicapotent &rdedpecifie dnpeipt irckpsnsas egdinn apléypdxipeasingr
decapeptldes [ I i i [ g an
am no- aci d o SHERdved BL 30N e B AR ARAPIR, S ERRRRA A b
2011/111392P@$ﬁﬂ&2®mmpﬁﬂh@©¢fmEEﬂEQNEdmzwsémdmaaﬂvnmmsnmpymhﬂEES havi ng an

am no 3gh @] Se%&@ﬁﬁnggl 1?féta%Q)b Jc?gf @%%e&%@ém@o ro:g’lde‘}solgted pébtidés, 26,
27, 30, 31, 32

, stro inducibility and thus
are particul é?mdwaoﬁoéﬂe%aaagerrm@%démﬁ Uﬁ«?éﬁﬁ?blrp N5 80 ).:%ﬂﬁit Fro R e-
nodi fi ed pepﬂ@gi@ﬁly%ﬂlf@ﬁa@ﬁerﬁmm&oﬂc&ﬂh%@pﬁt&@@% Spbasd arthdve @M amagbBEQ | D
NGs: 2 to 24 ang}BZG t o, 48, wherei ngﬁge5 or .nore.anin

substituted GBi-dPEqcHtPREFEL MYgey YHhE tﬁ&a.aflmgastﬁfgﬁ ‘?aégbl?%tf%‘i n the
requi site origluealg i@Hiunemekpondss lagdiyst cieerpeasghds df wheett inokudé,unt hernot

da 0! t
?Rigﬂfﬁiﬁeﬁﬁz@gﬁéﬁlA%@&}‘%%%“%f%ééé%2%6%29%%%9%%&%%%%2% B o e e t h
CTL i nduci bi lcpiciposya, CMIcecoldiectaisgyer dseplrighegansei Dideseddype gastifsr @seqit

i nvention, C%Qelb&n@&nNBCite[ Ho%aaoﬁb'&ia%haf Q&ariaﬂ@ﬁﬁde@%ahé%&ﬁ@cafn@&?onses
agai nst cancers. %0011 Whe m ni Séfﬁé 0.a suH{ ect thekﬁr esent peptides

are presente (Ifr%sﬁu FAACET, FGNY, %argpoma oft tissue tumor and testiculdr tumor.
Preferred peptides are nonapeptides or decapeptides, and more preferably, a non-

apeptide or decapeptide having an amino acid sequence selected from among SEQ ID



APCs so as to induce CTLs targeting the respective peptides. Therefore, one
obj ect of the present invention is to provide agents, conpositions or

subst ancesothuat11i3se| ude or incorporate any peptides or poryRal/eatddes of
the present invention for inducing CTLs. Such agents, conpositions and/or
substances can be used for the treatnent and/ or prophyl axis and/or

post oper at i veN@£Quo Renae26to £ replides haxiagRh asind ac\/ldillscszjmencru:dewded fluth are not

limted to, anc a a Y e
cholanglocelFHnggkgf@?ﬁgﬁagzghtl§é§ gée@tg?%%a%%E? 3$§§5ﬂ§3§§£%%%cer

Di f f used- typeuga§CTLambaﬂumwanHMMBnH@pmbemmHyﬁﬁiQNXHynphona ost eosar comm,
ovarian cancf, ng%%&%r Bdrkibn %E ‘:‘:Sfitem a?e%tﬁ(%cﬁfl&iiﬁﬁﬁldes ﬁeﬁf‘f?éa ﬁlb%%laecsc'-c’

soft tissue tumor and testlcu er 0 t of
the present iSeANEAET whectes fmrwrr@ég |§EQ(%NQ§H 7 kndd a@eﬁ/ (3 48@%9@& @ne@ﬁ*so o
subst ances f @foré BRidd RATBOSuRARQ deRiQPHYIdA¥d %omg Ath®RYBTRHIpRPrids

post operative recurrence of, Cagﬁfﬂ IH{;lgh)glnclu e or 1ncorporate any peptides
or pol ynucl edtiPigele fsausHe opgina it i%n. I nstead of or in addition to

t he present ﬂ&p@hﬂ@&1@methmﬂﬁﬁemkm@eemmhﬁﬁmahpﬂmm&&uMﬂa&hmagegmﬁy

eorrposi tions R&%@e‘é %% Eh%n(%gs%ntalfnv s onp'h?esg %%)lynuclg&ideg at'Be/ useﬂ(f yn%%ce? S act lve

i ngredi ents Or exosones prese pr esent peptides.
[0012] The peptdpdesABEs py@hﬁiﬁlcinéutlbde:sonﬂlktsﬂe qbpeeémcrlbmmtﬂomﬁm? be used
to induce AP sEﬁ'@lhvé?ﬂh%ﬁ &2h b@'&d&ﬂﬁst@f&ﬁﬂ@ﬁ@u eGP E%ciR %Hﬁrﬂuﬁ"!—é tgen and
a present peptide, for exanple, contactl g APCs derTved from a subject
with the pep@gﬁB“G?mﬁﬁtrodUC|ng a polynucleotlde encodi ng a peptide of the

pr esentod nyentwaéh ddmhifistdrésto a%m@jbcAlaﬁspre@vlepéptﬂes &rtlprdsBakdE bhithd @Yfa&gaﬂ nst

target pe t| and n.cancer. i nmun ra ce d|n
prcaent | hveraaoanconpuisETLE IR MU TOR T RUTEFnd TRl
i nduci bi i tytI&Spm&:Int inasntAkGs t@pioaideagety, coumplbsinbhhadsibsthied Biat tnchsiea)r

f”” her obj eg rﬁ}coﬁéor&t@%{lﬁégﬁ%% Rf Béﬁﬁﬁﬁdlé%?udE&of%ﬁéfe@&t%@Q&ﬁorfl uchfpduci ng

such net I'nc co-cu |ve cells
W t h APCs or C@hﬂtﬁ@@lmema@mmwonpmqv Qbg40Es é&mb@w@ﬁ fgrrfésérﬁ@tirrwgt tahé/

peptide of tQ@pﬂﬁﬁ?ﬁﬂﬁah&%?ﬁém&&xﬁﬂer&ﬁuﬁ%&é@ﬁﬁm&ﬁs%Q%nﬁk@@f%%u%ﬂﬁ&ﬁ&#C'ng
a gene that includes_ a. polynucleotide encodlng a T cell, receptor (TCR

subuni t pol yp8ptFdet %@Hﬁqﬁ’gAt%Ltm%ddﬁF%%r@ﬁli DirapitGapeer: eeryisa &B?%rn%]%i) MEQuch

met hods fi nd celditari dardiné@ni r(a\aLnanbreaﬂapléambelpéwpﬁﬁgusean&i ]Dﬁfm@@r sype exafpl es of
whi ch include, but. are not r east .cancer,

cervical canc®1TdNS! St N&Cﬂﬁ §¥m%%{’rt%ar 88%53“6%3 ogdi aélrcé‘B?% Pa@ﬁ’?%‘é‘%
esophagus canamxw]ﬁbmmusedmtygedgasmpnm,&@h@e&ﬁtm$u@nmummneﬁmuuﬁﬁU@mor

| ynphona, ost t ncer,
enal car ci moma Teaper o OpRR, GARG FescrP ANEHAGL L GALE FharmAL ATk Bepan

it is yet an@t)WQSIB@}Sec&tsubﬂtawe&é e Fepaprtiagd/of praphiphixidandfpr greypirtignmdd by
the present %&tbﬁ&&we[@@tﬁﬁ]nbé of San¥&it th@A¢IN&F oORE&braRf aryRpRIGSRNFolynu-
invention to pra t hods . for Inﬂ@? an. i ne response a ajnst cancer
in a subject® F‘%‘?“ﬁ eQ% thehRICESE InvERi %gg’é of H’caigg‘]él‘i%gtotﬂillfgp@%eé‘bp tides or

adm ni steri n@ommiesmdes ahs pbz[rnmuhﬁica]mgeﬁtsg cuthpeditiogs bhaibsthhlfiR qﬁdieyp:resp:ht des

or i mmunol Og'u%%l i¥n %%& 1nc?uc{eha%gagﬁ %%}eﬁ%%% APC? 19_{]%'3%%1% tilat ep ?segp an(g/ fggelH‘] URP

pol ypepti des, exosone resent’i ng 5] The
appllcablIltpﬂﬁﬁmnheﬂ®ﬁesent i nvention extends to any of a nunber of

di seas | aty r cancer,
exanpl S5 wpiiepe Pﬁ%&lff25%3?9%5%9%‘5%%%6%%“%%{ Bhsed fFfhafe: Son

breast cancerP(sehfiRserenicamibe surtessst conleace an ilad 2aHge agrepresent peptide,

col orect ﬁls CE @@C@(ﬁmpﬁﬁ ep h@lﬂﬂ(tﬁufg@ﬂl@@i derDefl Frosed sibj@e waasthe peptfaeraﬁ gh, |iver

cancer, stepsarc ova cancer ncre cancer,

et o oot TR A R RO FRIACCRTE » o2 Rl SRS InBrRSTER ABCF et o

tunor. [ 0016]Skbl APSpdavd highldTL, intthabiitye sgaiist tanyee peptates pndtindlese falahani ngs:
1] An isola Q I'D NO

500 o an s maiRERELPE SOBRITEN e Bhestitty AINDR RS BI HRIAEOL BF2

bi nds an HLAIzhcingenPGnwith&d Leipdedibt litscaSTthlym@phB@y petanet by sigidmethpis. | t y

[2] Theohsql atied A8RKEADQE of b pradBRrifVdhtbR% HleoMdRBhasN ot ikdudimdddrL, [ 3]
The isol ated peptide of ﬁ wherein the HLA antigen is HLA- A2
such methods including the step of co-culturing CDS positive cells with APCs or



[4] The isolated peptide of [1] or [2],5 wherein said peptide conprises an
am no aci d sequence selected fromthe group consisting of SEQID NGs: 2 to
24, [ 5]wohe1vndvat ed peptide of [1] or [3] , wherein PardPHapdIIde
conprises an am no aci d sequence selected fromthe group consisting of SEQ
I D NCs: 26 to 48, [6] An isolated peptide selected fromthe group

consi sting ofekoson(eabreaantirﬁgdhapqdld@eﬁtﬂed&eiehamvahmd&)nt1¢:s dfatd é Batiegen, has

totoxic T I t d d d
cytelox e T LUBASGILER, S IEUC B B SERPL T8 S LTS,
(b) the isol atlathifyepyiegedobindiay,to vivgresent pdpedel(A lanatitgend bssudhAnatialls ()

t he isol ated i
6 0 2013/ 111 390RCH BB byt pre bR oF PRRE FEamA BRI ARLIUE ISR
I D NGs: 2 toaEanotaiiteddy. AME. b@éﬂ@t%@ce@etﬁ@asa@ar@fsr ceyical cqnggr, ciplapgion sai d

peptide conpiksas @rdBsthi lGMLP&ﬂéﬂe@l@l &'@‘l\éérngsdptﬁlc%ﬁ c@ﬂ@e@@ﬁﬁhéﬁ 52dYeiEE
selected fromthe whérein.1, 2, or

rou
several am nG*HEH d%&ﬁ %‘F Ef%itd ﬂﬂ?%‘%i)madé??té?sé‘ﬁcon&’ Oﬁﬂ&PélcFanﬁroRﬁin&@aﬂ%m d
nodi fi ed peptchater,pedsaitasaices réﬁﬁlc&rﬁﬁbﬁlabS(ELCysoﬁlftlstsh@um’[drgndl&‘istl@ﬂmtmdﬁr [ 7]

An i sol at ed %Qltetforg 1%1%{_{%1 er o%hec hte iRt ﬁ)wgﬁ)[nSI Ird’]\gder&"lfLs g)ﬁtome bt OeI at ed

peptide bindin 0 an avi n X ¢ cyte CTL)
i nduci bi | i ty,prﬁwhl@trreﬂtthOdShe peptl de consists of the am no aci d sequence of

SEQ | D1§41°0 1pfs ﬁf‘aﬂd’t‘ﬂgﬂ% ng%fqﬁé t)ﬁésé}ﬁiﬁl_ﬁ%ﬁu&ﬂ %g%{?‘ihe LR RRor 1n&@m%zme

i sol at ed pept| de “of erein A anti

i sol at ed pepﬂmaéln@)feSpal)se@galpﬁ)can% il A SERIPRI AR g%eg th‘?re%f}rﬁlﬂfé‘ fﬁ%thﬂéssléﬁﬂ@ﬁée
sel ected fromd & drmmnmﬁﬁ%&bﬂnp@slﬁcﬂnsﬁﬁ@nbs&daé?ﬁmcﬂlauigqhé&wam (d) the

oot e oo PR Betides 8 irbrte bt g g B el SR p BRI b IR S EREE e o

SEQ I D NGs: ZHURP g8ypephidessexosbmeR pr the Adsepredenting RAOURS! palypepadea.

bsti tyh th
0 R S, L S el e (i
whi ch consi str@af@lig Qoranting f@m HJyg amﬁl@épr@éﬂl@ctsw ffSr@mﬁtfhfé(agwEﬁj fodndi st i ng

of SEQ I D NGgjciddel Butdffe n¥NBHiEd ot RRIIDBRIdIEENRS:, BREst Rhnd2R IR NIEal ERRer,
followi ng characteristics: .(a) ILhe second am no aci d fromNtermnus is

sel ected frofelRBZIgeIr carEtoata fTlafcolspents)icances; stephagys eaiceie DittateH tsrg ne

and trypt Ophgastnaﬂﬁhcer liver cancer, NSCLC, lymphoma, osteosarcoma, ovarian cancer,
pancreatic cancer, prostate cancer, renal carcinoma, SCLC, soft tissue tumor and
testicular tumor.
[0016]  More specifically, the present invention provides followings:

[1] An isolated peptide consisting of the amino acid sequence of SEQ ID NO: 50 or
an immunologically active fragment thereof, wherein said peptide binds an HLA
antigen and has cytotoxic T lymphocyte (CTL) inducibility,

[2] The isolated peptide of [1], wherein the HLA antigen is HLA-A24,

[3] The isolated peptide of [1], wherein the HLA antigen is HLA-A2,

[4] The isolated peptide of [1] or [2], wherein said peptide comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs: 2 to 24,

[5] The isolated peptide of [1] or [3] , wherein said peptide comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs: 26 to 48,

[6] An isolated peptide selected from the group consisting of:

(a) an isolated peptide that binds to an HLA antigen, has cytotoxic T lymphocytes
(CTL) inducibility, and consists of the amino acid sequence of SEQ ID NO: 50 or an
immunologically active fragment thereof,

(b) the isolated peptide of (a), wherein the HLLA antigen is HLA-A24,

(c) the isolated peptide of (a) or (b), which comprises an amino acid sequence



(b) The Gtermnal amno acid is selectged fromthe group consisting of
phenyl al ani ne, | eucine, isoleucine, tryptophan and nethionine, [9] The

i sol at ed woppiwda1e [ 7], which consists of an am no aci #C¥gguane@E4s®el ect ed
fromthe group consisting of SEQ ID NGs: 26 to 48, wherein the peptide has
one or both of the follow ng characteristics: (a) The second am no acid
fromthe N-teelbitadisrohsths ghagteedsiéproftIBD O Olgy: candd sndng of phenyl al ani ne,

i d t. h d The ., C i nal j id i
sol eoted 1 ot R GReGr e PLET e PhRein Rk ee TRl R el e, ©
tryptophan amhdvingohipamnine, aCEdlﬁhuélftwe selsaedtroth the gtaugeoosistarpyofdiid) 8D NQg to
[9], wherein Scé' q @Igé%&fndl érs%%lﬁpﬁﬂﬁlk%‘& dfd) agee%Pt?tF{engeletE: 1(351}; é\?lad' sol ated

pol ynucl eot i e enco lpféé
conposi ti on PEVidaddaid fﬁ@d@?@Pemd@rf@ﬁaﬁlStt T ishisibilityof dsrqstaing e aor nor e

peptide(s) 0f[7]@@ﬁ(1s@[h‘i‘ecﬂfeph&é sél&tédli%m tRd &ﬂﬁc@ﬁsmlﬁﬁlg%fpm ynucl eoti de(s) of
[11], [13] A phar, tic OSItllggé or, the treatnent an

pr ophyl axis &P ad %tF pepy /bél?‘ Hi gy baspfige Y @Vﬁ’és‘tygﬁ‘é’flﬁﬂj Y@Pheasr ence
t her eof , wher@irh) indecieditpostiei¢io rthecpupspdaa s@BisoNe the aminoacipkegetjieeé of SBO [any

one of [1] t nu-
2011/ 111392P@é@2‘6f§/6‘%ﬁ’8& “Imﬁ%t‘g‘?tg‘%’sf¥ e[“i%f’y‘\*%f’m The phar maceut i cal
conposi ti on 6b) thd Bplatedhpepsilaot@).dviesemp dsi Hidrantigerf sithhatld for the

admi ni strati on tfl@lsala%&tliegﬁ&e M\h(([ﬁgr (*HI)AWBQE b&ﬁgnée§ ahbafifePdbid gejqﬁlzncyl,@lected

phar maceuti cal rein nposition 1s fornul ated
for the adm rﬁioéliﬂlﬁtgif@’rp %%‘Slétl%‘%ﬁ IM% 2yt %rﬁnﬂgen is HLA-A2, [16] The

phar maceut i cadl) womeRsdd pe(pﬂdé)f)f (¥a§-3}} (b, O&V]ﬁel&}l,sawgﬁ[)ﬁdid]c&ﬁplﬁ@@ﬁ’ﬁﬂﬁﬁ&ﬂ RPtills

f | ated f the t t t hod. f

oot 1 gen. pr es SAYTAGN GO (oAb o E ROl Rt LR P restih ptig Th o s

sel ected from d8ievigraug, 2.onseedralngniod acid(saprecobdtactd niplenl, APaldedtphovaded

peptide of a@é(ld%lﬁ‘c?dlﬂéc} %eéo}lflé Pethitidlh 'd‘rL{ tdﬁ&bﬂﬁ? oflfh\é%]n%{nal B%)‘Hd}é a“d (b)

introducing a de encod to [10]
into an APC, [8] The isolated peptide of [6] Wthh con51sts of an amino acid sequence selecte from

the group consisting of SEQ ID NOs: 2 to 24, wherein the peptide has one or both of
the following characteristics:

(a) The second amino acid from N-terminus is selected from the group consisting of
phenylalanine, tyrosine, methionine and tryptophan; and

(b) The C-terminal amino acid is selected from the group consisting of phenylalanine,
leucine, isoleucine, tryptophan and methionine,

[9] The isolated peptide of [7], which consists of an amino acid sequence selected from
the group consisting of SEQ ID NOs: 26 to 48, 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 phenylalanine, tyrosine, methionine and tryptophan; and

(b) The C-terminal amino acid is selected from the group consisting of phenylalanine,
leucine, isoleucine, tryptophan and methionine,

[10] The isolated peptide of any one of [1] to [9], wherein said peptide is nonapeptide
or decapeptide,

[11] An isolated polynucleotide encoding the peptide of any one of [1] to [10],

[12] A composition for inducing CTL, wherein the composition comprises one or more
peptide(s) of any one of [1] to [10], or one or more polynucleotide(s) of [11],

[13] A pharmaceutical composition for the treatment and/or prophylaxis of cancers,
and/or the prevention of a postoperative recurrence thereof, wherein the composition

comprises one or more peptide(s) of any one of [1] to [10], or one or more polynu-



[18] A method for inducing CTL by a nmethod that conprises a step sel ected
fromthe group consisting of: (a) co-culturing CD8 positive T cells with
APCs t hatwpreséni3dgn t he surface a conpl ex of an HLA anPCHaR2a o téie
pepti de of any one of [1] to [10]; (b) co-culturing CD8 positive T cells
w th exosonmes that presents on the surface a conplex of an HLA antigen and
a peptide of caoywdendg [0f],[1] to [10]; and (c) introducing a gene t hat

i tid di
compr | 2e5 & BRIMRSEPALFIRREN O TS M TR b T R
[19] An isol @meheA@@md’ummmce&sfmgtmosaHLALanftlgclemdﬂc@ mpldex of an HLA
T PRl ) k) o S A,
any of the péptthga @lﬂstl[am])nf%afqlmctwﬂmq A@p@geﬂs[fﬂlf} Aihduced by the
met hod of [ 18]6] Tre3harndrebiiQd cothpdsiCoNU3 P [I NMMWREHESRPASRpRARINNSt cancer

in a subject .in nee tllz%reof sal.d nmethod conprising the step of
adni ni st er i ndOPYHRLIY té?f’ttmﬁnégﬁﬁ%ftl on conprising a peptide of [1] to
[ 10], an i nmmitgloegiegadd fyr mdtutmg ai aﬁmmrﬁrestehemgaﬂl (ARC)avigoCYhusdweitilige

encodlng t he e t.h nme ntd body or inmunol ogically
active fragnﬁﬁ%8§1?119§ gepgagftﬁg?l%an@le %phonmm?%(yes of [1] to [10], [25] A

vect or conpr i(®icegtaatingiai ABE wigh @emleiﬁcﬁéae}’lenﬁwfr{g tnlyl Obfn vtitre, Gﬁe»pt/@dlel@ of [1]
to [10], [26]“,% diggnostic kit conprising any of the peptides of [1] to

[ 10], the nucl edti de of [1] or the antjibody o [27] The isol ated
peptide of anb iBHedusing apolypyrieotida pneqdg)g the sfpu rﬂi any one of el IRT i an

peptide consugtcs of the am no acid sequence selected fromthe group

t l/ 11 CT/ JP2 /001407 |1 D NCs: 18
S ha e G e B 5eBE FdL ot BR oA SPmpiyes P Sefogfed oy fie g7

and [10], wheraiprconhietiggeqt i de consists of the ami no acid sequence sel ected

fromthe gr 0?@)( g)g%l%uﬁ[ﬁ%@%éosﬁfcvgf c%llmm ngs &Zh%égem gr:l' the‘?S%lrfa 5% %ﬂ%leg' 8 and

43, [29] An ts a tides
of [1] to [10f alamﬁawtmmaa%theg@nﬂdfa@f&ny One of [1] to [10];

(b) co-culturing CD8 positive T cells with exosomes that presents on the surface a
complex of an HLA antigen and a peptide of any one of [1] to [10]; 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 [10] into a T cell,
[19] An isolated APC that presents on its surface a complex of an HLA antigen and the
peptide of any one of [1] to [10],

[20] The APC of [19], which is induced by the method of [17],

[21] An isolated CTL that targets any of the peptides of [1] to [10],

[22] A CTL of [21] induced by the method of [18],

[23] 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 [1] to [10], an immunologically active fragment thereof, or a
polynucleotide encoding the peptide or the fragment,

[24] An antibody or immunologically active fragment thereof against any of the
peptides of [1] to [10],

[25] A vector comprising a nucleotide sequence encoding any of the peptides of [1] to
(101,

[26] A diagnostic kit comprising any of the peptides of [1] to [10], the nucleotide of [1]
or the antibody of [24],

[27] The isolated peptide of any one of [1], [2], [4], [6], [8], and [10], wherein the

peptide consists of the amino acid sequence selected from the group consisting of SEQ



[30] A host cell transformed or transfected with an expression vector
according to [25]. [0017] It is to be understood that both the foregoing
sumary ovorhe/piddent invention and the foll ow ng det aPC&dP2ias00ider i on are
of exenplified enbodi ments, and not restrictive of the present invention or
ot her alternate enbodi nents of the present invention. |In addition to the
above, ot her Igt}g@§t354aﬂq8faelat2gres of the invention will becone nore fully

PR the mocorpoiiy et BEeETab) Skl A WO BE e ot oo

t hat bot h t heeptafeagaiing os tiermtivio afid kbguenoy @dctedfr@n the froup cbdsdahpof SEQai | ed

description f. ex i %] diyen and not restrictive of the

i nvention or?ilb @Sr 2§r ?ggha%'ie%gng%?? %%&%%’ the invention. In particular,
whi | e t he i niZHtAmexdsemddist pidserds hepmplexwomprisigf ene nt e tpeptades wirbidrto §f0]
specific e”b%ﬁéfigi’? % adtfeeW dda be appreciated that the de- scriptionis
illustrative o e Invéntion and is not constructed as limting of the

i nvention. Va#QlakBosisell fipedeimndor draastagipd dthan srpresdn vReracedingde é23ho
are ski[bbkd it ishe bauhderwbdbdiat beik plar forapgirersamnidre of fierpréseanidvémiensaope of

the inventi Onhe ta ﬁo&i/ Cc[e]xalﬁg d@/ gpggvgr% 0‘% ngglgtllefdne 0 r'niénwa%g noPrEest%ctlve

obj ect s, features antag present’ invention wll be
appar ent fr owf tHei meseurrmmtyloanm other ta]afrrnate nbfoddmmmtssofdb@mﬁsmmmeﬂlw and
will be readi lIM 28088h ?d"ﬂletagoxteheﬁl%r 515&'[& Qﬁid fe'ﬁtutr&%feﬂlié mvéﬁﬁﬁ \Qilﬂjlﬁg(tnﬁe

features, benefits and advanta pcgaren fromthe above iIn
conj uncti on Wars fElearRaeshiyhei éol@mrrs rle@ﬂe SAseriPHais Feael 1B fenjgpgtion with

[ ﬁason?bl e i lﬂﬁ&i&ﬁ@l@@ﬂ}ﬁl@g heurdd aWexaiplal HoWevat! @ Reo®e untiébo6@ itk Bethahd on of
e rererences I ncorpora ereln. (S} Cr.l I oan O awi n
Ay A e R s A e S e £ S
apparent to teh@hﬁlkd Ehbddiatehissanl np oestidaivs iofl @reah vanmioofor vther drdrefte dascri pti on
IOI St Bree]f 'egt”e ﬁ%‘ﬁt t&%h%ﬁk\%t Irfgaﬁﬁédlﬁl W?%gg%lhfeﬁm% ?é@étcnﬁéa"rﬁe%{% %tha”gs d
of a series offefsher ©gryphker of a})eleIC(dn)bOderemt&,tli Wi bww%ﬂ thapthe |deN- gamma
The CTLs. § n gl e B P s oG e e )
(a), in #4 wit¥nHEPURAUIRH MedEpatiprsend)appliggtiony mey pecyrio Mswﬂlﬁ are skilled
I]-Lé)UR(Pg\)24 9d4®18th(e§EtQW|1t tﬂoﬁi(aﬁ%%rhng ifll)oj% the Sgﬁlt ‘gillzd ﬂlegdd)fﬁl%No fggémllentﬁﬂﬁ ?]s( cﬁﬁaaﬂbdat Not
an W - - - . we oten
TN ganma o S B RS b8 dp s frht bR SR ARt he
control, respecpreseal invefie wuzr apparent fremwkis Isumfnat)hasb:epuamtamlethﬂds cat es
that the cel a8 SbRIHEBH ﬁ%&&a&(@ L ppdRE 0%8&%%%&19 ﬂgesa[rﬁ%h&l%

lines. In contrast, as | typl ase or negative pecr iC
| FN- gamma pr dRAGEES GRnelis a@%@@@ﬂ@aesr Ve appareT remithenbave dn gprjpnction with

HIURP- A24- 9- H@a&&ﬁ@ﬂy@lé\@anﬂesag@eh Nsdur@epldifgenehaad idfaeses 68 iswhf ) . The
square on the of 't hese EI ctures indicated that the cells from

cor r espondi néh F(var?e?l?f pheigidetion ok fiejrierenees npojgaralqdrhergi. gures,

"+" indicat egﬁleeﬂeg&mmomeMggn agai nst target cells pulsed with the
appr oprr ate pepti nd "-" indicates the | FN-gamma production agai nst

target [@@I8ls n‘é%ﬂ%la %@atsmlfl PRIt thfeeresernewepﬂqrr Wt}l @efpnﬁapearznﬁ tg the
conposed of gkisled be@Ba®lipdi GRsPERAABS of ﬂﬁ%rﬁﬂdes()ﬁbtaotﬂﬁﬂh@ fipgs bfetheesul t s of

| FN- E t t t he | FN-
P oduct Fon of IR PRREEN it BieBe I RIS SRS S TP 4B ROREr ) (a)
and HJURPA24{@iab@8 (SEQ ID NO 7) (b). The results dermonstrate that CTL
| | t.
or oduct o (IS fHiEe 't Pt Bl ls Mot SR Bl BERphL fuS 1B ARGl FRURAFTE,
| FN- ganma pr ddczaiwne BB asaysgex CElet that weilededy mthmﬁetl%&eemd @
peptide and 'HyURMdihe@t®@s ik kxeulnﬁhlrogﬁmuﬁﬁ@téu%tmwgmprﬁ9 berged patds not

Phe: | PN ganma) i oauer anray Yo 2odia 0uBAG: Dba ing it ?Iﬁﬁ% df'ref}l Ton

from the CTL AJ4re468 (SRQ &b D vi)i(b), hU#thl%ZHUQl—PﬂfQ84(ISBQ3I(EEQ@D ND: 19h@)

1o URP- A4 o- 08 ' K BUREI A Rl T SEE R S P h ek B e

with the control. In the figure, "+" indicates the | FN-ganma production
agai nst target cells pulsed with the each peptide and "-" indicates the

| FNganma pr oducti on agai nst target cells not pulsed with any pepti des.
[0022] [fig.41Figure 4 is conposed of a series of |line graphs, (a) and (b),
depicting specific CTL activity against the target cells that exogenously
express HIURP and HLAA*2402. CO67 cells transfected with HLA- A*2402 or with
t he fuII Iength HJURP gene were prepared as controls The CTL line

T T NN A L N~ 1T IS A/ A PN NSNS



10 WO 2011/111392PCT/ JP2011/ 001407 A02-0H-386 (SEQ ID NO 35) (f) showed
potent | FN-ganma production conpared with the control, respectively. The
squar e orwOhleinvmhiv2of these pictures indicates that thePCEIPRIL/N@AY7
correspondi ng well were expanded to establish CTL lines. In contrast, as is
the typical case with negative data, no specific |IFN gama production was
det eﬁt e]g f r oprdduetiéal &orﬁparém{x/ahelﬁb cwnhbl Ir&]skJRRrvAQIZ THe dplird SEQelvRING théde) (] ) .
I'n the figur i

' at d t t 1 t |1
oul sod wi £h Phavshaaes I sl a SRR E B PREI MRy
producti on agdilnkiest brapetrassedslis theay pipallcssedfonne gatiaa atpopt $paeidic IFNORMIma

Gepteti ng t hrRugtip fgﬁﬁ@?%ﬁfff% e - SERyPLe DR TR TR 4204 (EOID | uced
with peptidedV Qtelrhageastfneamlerg peol tarpgecedip (5. The &ﬁElaWi qmthgiyeRmf Ase pBiyes ( SEQ
D NO 37) ( Qﬂdlcdt&i 1#13‘[ e tc@lls"fﬂ&ﬁ%oﬁ@s%oﬂ&né %%ll(v%@ek@nﬁ@ tox@lablifh candine® #6

with I—L]URP-AZ 10- sho tent | FN- pr.oducti on
conpared wit f}}‘?eﬁ%‘f'f‘t rbgndﬁcétgf)g@ﬁ%[eﬁ?zmﬁ‘ Re&8 aéaglﬁt Rrest @W&de@s
pi ctures i ndn}&azi@soﬁrh&tpetphee call's' ihdioaes tkMENpandhagrodettionigaimsexpended t o
establish CTL ntra S is the typical case with negative
data, no sp e¢t Sno‘%ﬁ)f’—lﬁ?@w(ﬁ% th |pg ?I on was detected fromthe CTL stinul ated
Wwith HIQ!P?I@)L] Alfig.9iHigoe QSE@)IhDDSNDof 25griegjof ling graphs (4)i apdr(bk depieting thdiresattes t he
| PNV gamma_pr oflug 10 agal Beis X ALashaC Rl b, RuhBRC e HIe BRREGRONRLE,

peptlde and " - I cates 8 ction again target ce S
P bl sen ol B Thyes G aisd Wb GHP p 000 S0 gD e tatpise £ &P
series of |ing499-apheSEQ @D NO(B)b). d‘h@k&hlt@@erﬁ&ﬁtrﬁ@&ﬂit@ﬂ@fm@rbsﬂaﬁﬁﬂﬁdTWH

ELI SA assay deno tratl e uction o he CIL lin
Ei ol ot od we TR OR S Peise BB PP RN B imady uchities omstiBin  seo
| D NO 30) (lhe cdﬁﬁrﬂRan AR TR ds2 O+ ' (1BHEQate DINDEN3damra L prodidtidRPrgAGRt theed 081s( SEQ

ID NO 37 . - A02- 10- 12 N :
denonstr a% e( ? @w&:{fﬁ éjsatjreg%?]p%ﬁﬁ IE?EQ RP% %?}FI(I %Mn%a%grgclﬁ&ll&elpf i de
show pot ent RENngdaget qsHpdotcrtilsd veith @Urﬁ@aﬁ@@ with the control. In the

fi gur eﬁtoosz [f@@]ﬁ?&r@% i Qﬁné Ef)l‘pﬁ@@ﬁi@tnﬁ)g fPlélIFngé%rﬁ‘eQﬁﬂoﬁﬁén&n%fQ@TE61|oh§ Rul sed
with the appraqpriate peptid -" indi cat es pr.oduct i on

ag a. nst tar gétPlishqq &y lhla%ﬂnlgaﬂé%n {iernthg Gy Lplerﬁﬁﬂae%atefﬂ W@égﬁl{ﬁl’ 427 tF Gure 7
is conposed Q$E@ IDENOB";B) The kdsties @nagREate (gt the CT). claheekablishgd bhie | FNgamma

i mes st mut U b RSTRERA G 465 TR o e BB polead Tl a2 5. 125
(SEQ I D NGO 319ductidn coipdri wiR tHeO0coh0bl. (ISES f1gDré O+ B]Zi)ca(as)theaﬂjdl‘f gamma
HJURPAO2- 10- ﬂ?ﬁl@ﬁ&%ﬁa%smr e?%éll sedm@n {h@%h'é p]t§e gggrg P e cﬁca&&q}let

cl ones estab st1nuf ati o each potent I gamra
product i on c&aBEIRGIO lﬁntaﬁfenﬁé@fg?fcﬂeﬂs nef Rulh@dﬁlémﬂé( peptidesi ndj cat es t he

| F]}F gagm&zzqrcpﬁ q}fhgﬂeag@b&ﬁf)os%abgegeﬁ@okﬁn@gf gé (W dnld (bheeﬁ@@ﬁg fRpiricde and
| Ca .

roduct ai nst _target | sed with
any poot | dee Ty S8R R nd g pets PG arOo st PR rsu AT URE ad SUEKL ore B | o
conposed of a&*2d02.63097 cdlisnangficapt svitapi. &t A 03 pe eiithi the Lllleagh IHIURP agai nst

the targel CSLhewtNeEX00RNRLY POCPR LR A0f IR ATZRD, (O cel |

transfected ene Wwere prepared
as controls. (8@ IBMOcT ok eaektlAPRP¥ld9-2H3 hSE-Q URPIQOD- (hDShD%d(SBE@CF OTNO
38) showed spggi; d’ %aﬁ;ﬂ-ﬁ:@@ﬁ lowiid afarg&%ea%%ﬁ PR ana! geled (wbib both
HJURP and HLA- A*0201 | ozenge) .. On the other hand, no. si n| f1cant
speci fic CTLleengs)i 9 l%'eet erdtend ¢ RaLPiERjErH ePackficel L asliyiy wagsedeciidrgatist her

Fléé-z 8A; 0201 (Tta[rg@tﬂﬁhﬁéxpi’ésgiﬂéléﬁgel(H%ACA‘?)4O2Q&%FIePbt BNURP (&R?@d It ment tsh
S an nmaterl al s e val.en
hoaor) Ao MR R 0P g s PeSe ot e f o). UEP et iR iR o

t he present iofiVié¥{gamma Elb[cSPmTeefssayrseni (iHtsethatabvee imecbdedsh papiiled deticels ar e

now descri beg,, gﬁﬂ?ﬁgﬁr Thejég LB n %B?re#ltstﬂﬁﬁﬁéd i ﬁbﬁ@j@@@fﬁ

described, it be un ers ood hese descri ptions are

i IlustrativelBAQ: 2ndansr #3 witk IHERR-0B€-3346SEQE NO( 28hbul id #41vgth be
under st ood t %Uﬁmﬁo@fﬁmSEq‘l‘lﬁﬂb 30) (c§, 1H% MH‘P{I@QPMQ)%@%@?SEQTD'W@)

si zes, shapes, di nensions rials odal ogi es, protocols, etc.

descri bed herdl 115 1&?%‘1‘9@5@%? %9593 (%%@&Dd\égg@) (@) andip il oyt HIURP-
experinmentation and/or optim zation. Furthernmore, the term nology used in
the description is for the purpose of describing the particular versions or
enbodi nents only, and is not intended to limt the scope of the present
invention which will be Iimted only by the appended clains. [0029] The

di scl osure of each publication, patent or patent application nentioned in
thls speC|f|cat|on |s speC|f|caIIy |ncorporated by reference hereln |n |ts



[0030]1. Definitions The words "a", pan", and "the" as used herein nean
"at | east one" unless otherw se specifically indicated. The terns

" pol ypeptwoebi/f1p®pt i de” and "protei n" are used intercha&ogaadliyotigeei n to
refer to a polynmer of am no acid residues. The terns apply to am no acid
polymers in which one or nore anmno acid residue(s) may be nodified
residue(s), N02rdB8GESRQ &DINO:BSG N I’shdSkged’ psittUBNSgamisalslodaioardonfpagadalith

chemcal mnetic of c ndln ura ccurrin m id(s as
ol aa o e by SpflvERRA RS At AR rBRE BB RS AR S
2011/ 111392P@Mgmrmrre@mmg[\wa&e}rmepmmw oldbljelp€PLi ldes. Isemetrashes iused
in the prese d ent

i nventi on le@ﬁ eh@’gfcgd Jzaggralgh?lg%ée@egir% ?df rel(r) ecft Ceﬂ:Nt %ﬁqﬁ%&&ﬁg‘?{jﬁ%@%@t ewer in

| ength and i ronypiedall} stirepisdsdeh WU%&W&lg%éﬁﬁQ A D dirtInthe Hgwryues,

often 9 or 10.f ggliAHeShe IFMEABMDpIGITCAG @g%hﬂt LAguEe hesasiin th@fﬁfs to
etIC am. n as amnoa

natural ly occurrjng and s ,
anal ogs and &FRIG" eampagwﬁ@t. dadiepigt t@%ﬁﬁr%‘mrﬂ}a PH?HE‘F}O&?%P’(S‘SVH@% l'arnar ly
occurring ampﬂBe(aWIltﬂ&ny,ﬁm)t[tRs.aCI d may be elther L-am no acids or D-am no

id d
code.  AUFAL Pk JRGHES oMb Pt R AU BRSSP C R (B LI SRR ©
hy droxyprol i wé IF@@W@C@LM@@S&Y& rtheTLSal:h@t Werp hrskiperbwith |PﬁEt)deS Tlhleveplh rase
‘am no acid agpgl RPe'i“}?é éTL91 ﬁ'@/ﬁH@ﬁ@Rﬁf'Abz h@V@)St(ﬁﬁQSIWObg‘f)'(% Gheyi cal

structure (an al pha carbon 0Xx r 8 ‘an ami no
or oup. and. A BRGS0 RO PGATUSA s Reh A0S HEE one. or
nore nodi fi edSEQIDAVO( £I) (grshawedl potest IFNCMH@prdd@ctﬁbn cYIBSER iR me

norIeUC|ne nmet hi.oni ne sul f oni hr ase
o o et d WO Pty QY SRS S bt el oD Behe e ke ) e el ©
structures btitonstorrdspondingnotll erse ¢xpagdmnienabtablishr@llatinets In contiaspasgisitits  nmay

b f d . th

one. et ter - sl SRR e Rle o fo TSP M B By SXEREIS 8l o

Commi ssi on. Mo03 3L sheutasadmgith HEHRP; A0LBt pAUSEQD NEs23) (Dnlicthe dighiges™"and
"nucl ei ¢ aci @@dlcﬁésechymghﬁmat;%&w}g%g&ahgt hgtelcll Bideg Hith GRS fHRRI S

specifically indicated are simlarly he am no acids referred to by
thei r conmonPPRedst ed shssdhs B SmEuEsIicia ety rEeetgglnpot pulsed
"substance" ath anggpEpasdst i on” are used interchangeably herein to refer to a

duct t.h d di ent t h f t
o oSuChoB . GREIARE 60 RaTRREL  FELAST S0k VR, SRR pdprour >
conbi nati on eh IENeaspecELISPdassagdedomtngng thetlhl- 9p€ma prioductamoninesCTBuch
enconpass o proqu Rkt SiIRULERR ARIEIID 82 Sﬁéﬁt?ﬁ‘ﬁﬁp‘@ 501 nert
i ngr edi ent (sYSEQRP Nakup) tIﬂERfPaAPZerwa@EMD é)s RPY ;ﬁ

results, di V%SE@Z[DQUO' i estd HJURPQ{O2CPU@281@E@ID N@rm @sarm@sﬂfs
rom., soci ati on of

aggregati on of red| ents,

one or nore &FHIPH f%t%@ﬁb@T’gﬁﬂﬁss e%arbtlg]ﬁﬁfnt? tﬁ‘@%latf%‘&h B?C rRERE fi & Ryyent

i nteractionsIBN- ganmmprodwtmnmfs Cbﬂmpanedg\rlﬁﬂheﬁcblﬁrolﬁma}w flgungd,ys+" mahctatm teeONt ext

of t he prese nt| "o
“bhar naceut | AoV SOTBb el S R ERERE MAB s AR Bbigs oy

agent, subst amfb@t@rth@ tmMpgsinmagnodrdion lagaingt mrgﬁtr;gllan@trmmrdm&f anylpeppdass ent

i nvent '_{_ﬁ(ﬁ%?n‘ﬂﬁ g]#?%srg@qge&m é’s'elilﬁf QLeRRYBiIiRL g&bﬁ@'@y (ﬁf%ﬁ%ﬁﬁ%ﬁlecﬁfl\f' er.

[ 0033] hra har maceut i cal ly acceptablie carrier si ol O%I cally

accept abl e cgﬁmn@rmo %éloagéalerfé‘f“leplﬁnew%b@slﬁ dowdppiiias dilpden Hg)md eC
physi ol ogi caliinys arsaRealli®s MAIERPIADL9-SOMBED 1D N0: 33Wkst BNGRPAO@NDG! €,

i ncluding butngt gl L 898 kB A85 18-85 (SEB 1D NO: 37) (¢) and HIURP-
A02-10-128 (SEQ ID NO: 38) (d). The results demonstrate that the CTL clones es-
tablished by stimulation with each peptide showed potent IFN-gamma production
compared with the control. In the figure, "+" indicates the IFN-gamma production
against target cells pulsed with the each peptide and "-" indicates the IFN-gamma

production against target cells not pulsed with any peptides.



WO 2011/ 111392PCT/ JP2011/ 001407 solid filler, diluent, excipient, solvent
or encapsulating material, involved in carrying or transporting the subject
scaf f ol desiopolyphie mracophores from one organ, or porti ofColIP2hEodIgely, to
anot her organ, or portion of the body. The pharnaceutical agents or
conpositions of the present invention find particular use as vaccines. In

the co O@%ﬁ ?ﬁg%h@g@%%ﬁ?@&nb&%@@?h@ﬁws%@ﬁn@ ﬁ@ﬁ@dq%ﬁﬁ%%@&nﬁ&@hiﬁmh@ﬁ rred
to as an |nnuno§ |c coqﬁﬁﬁ tion refers ﬁé@# *Qﬁﬁﬂkﬁﬁi
function to PRYITGRREEE!F eﬁﬁ&%ﬁoll yﬁ&rﬁsﬁlﬂ Atﬁt 7

[ 0034] Unl ess celidgansfeseeddeith Hed. - AF@IB)lt(&rtm futlaeegh 6f H@URP%eh@beeQ)rem&Ba§

over expr ess! e R ofie 108X BRI ERe P NS L AL UG8 YE oA AP | L € e

to, AM., bl adder cancer, Peast i thance %%ellular
car ci noma, Chhowabiperifict@lL sdnvegrgaiesdghAYedlscanstected BithfhogeHIURBandast ri c

cancer, i Veﬁ{ﬁ&?\%ﬁ@l ?%keqogégﬁg” @?ﬁ?e REEI%r hdRIORE; %ﬂffﬁant%é@&h@pﬁaa{&%@fty

pancreatlc cancer, cer e carci no tissue

tunor and t et élewaﬁedta&%%t rargetgsflagxprevaraiihsebdr AKEP] (magtes prEYURP
"cytotoxic T(&Mmghocyte "cytotoxic T cell"” and "CTL" are used

i nt erchangea her ei n ss ot herwi se specifically indicated, refer

to a sub- groﬁ% Hﬂ99ﬁﬁ}gﬁﬂ¥§ﬁ are capabl e of recogni zing non-self

cells (8073], tAmwu B ang Blethodk hﬁd m\dtehul%-slrﬂlﬂaﬁ‘(%ir@ i9gkht) tianrd dbmlluscii H@einhe

deat h of such c 35] Unl es t her wi Se; defin

refers to thaEp %Q%Lﬂvppéll% B of BB SHE BE M sl BLipnidiben

i ncl ude, but peaferrﬂbmaﬂenaimmdthbm ahtﬂ_(éeﬁ\?*l@a&@ie; ndd BeshtiBdd HowdlvAr, AtAO Bie

HLA- A* 2404, *2488.
jeriiaiise her\lﬁn d%ft@%aé%'gl‘mﬁﬁﬁh%é%e g%%ﬁ&%m&%& J:%hj?sﬁ?a% kA
representati \s@ugnqneﬁ@rrgef@ly ilperasiyp pylyernd nek iimsded tobe kimiti. [tsbouldelsobat ar e
not |imted {Qderklobd MaPafbresehAinfeiiiddds nd’dhﬁn&dqg% paiid A P20 Aha fllsAuf* 0205,
HLA- A*0206, HLAA*0207, H A*O HLA- A*O LA- A*0213 HLA- A*0216,

HLA- A*0218, HISRSIRapRGer! %%g%l%lsnarqtm SaRlgodsgcribed lired.as Shase iy sa@ly

defi ned, theit erdsrdakcd W1th$0utﬁne@xbﬁirﬁdamatldn5andﬁﬁ@ptlﬂlll’aﬁf)ﬁiI’Kumherrﬁ(ﬁre,athe ter-

combi nation of, LBaI G td n neddeoscrl Jon g ort ea S osletof escrl%m tﬂ? gﬁlclqlaheér%bns t hat
the kit may |nc?u% nlcroarray,p(% P, ) orr. T PAEYROY PR ended
that the ter wrtkbodingets|anky, ted istpt mtgaietllt@ htn!atrth@ mﬂpﬂ eatheqresefit ingergont s

and/ or mater Mqi} w[lplg’egl@llﬁéd Hﬁ‘lg@ % @ndédrblzhﬁl% context of a subject or
patlent the rase " ? refers to that the subject or patient
hom)zy %@a@ pu%@%@s PaepioriRtenhRpRYEAtEmentiGned ifhas A2
antigen is e%pé&ﬁ&ﬁan |1sﬂsp@éihbﬂlﬁ%eéﬂ@@ra%ﬂhj}ﬂ@fer&foeHh@ie'nﬁﬂltltsaeﬁlt@é% %@éﬁ' gen.

Simlarly, S erein, he conte ect or . atlen

ohr ase. * LA ROHOITEN o0 be Q5 REISE h dmisnin Tefdhs GapuRh 1D POt ikt
honozygousl y aotedite sechodiydodusd lyy pioss es pribiliAvé2ibnant i gen gene, and HLA- A24
antigen is ex in.cell f bj . en.
T 2011/ 11 UIBRER e Bl a B S e R CR S PeeAf pE P e o
conposi ti ons mgantnigas goagwinty indeestadddry drierd ogdindry tsiilli in thenat sowhiek theof t he

“treatnent” %iresgﬁ’trlﬁ%nﬂoﬁ‘ bEILREAL e Bse iof cOERER the Hoékh %&1ﬁk'§tlon' fncllaidgeads to
clinical benefit such as, reduction in expression o gene, oOr a

decrease in $Hsens. pilkgontinidle additiopethg srakgrials. msthads. and eéFmP]ﬁé agedHBgrative t he
subj ect . Vﬁe@nbhﬁmhﬁﬁﬁﬁaﬁﬁﬁtdSeﬁmgh@ed prophyl actically, "efficacious"”

nmeans t&@é)lt; ﬁ ﬁrgs or prevents cancers fromformng or prevents or

al | evi & ynpt om of cancer. Efficaciousness is determned in
associ ati on wiThe vanys kaiolan" reetiide " faensadi legnio sieay "drledst est’ iungpss beepasd | cul ar
tunor type.

specifically indicated.

The terms "polypeptide", "peptide" and "protein" are used interchangeably herein to
refer to a polymer of amino acid residues. The terms apply to amino acid polymers in

which one or more amino acid residue(s) may be modified residue(s), or non-naturally
occurring residue(s), such as artificial chemical mimetic(s) of corresponding naturally

occurring amino acid(s), as well as to naturally occurring amino acid polymers.



[0038] To the extent that the material s{and nmethods of the present invention
find utility in the context of the "prevention" and "prophyl axi s" of
cancer, SwoORotignm®2are i nterchangeably used herein to r@CE&JP2al/amgoacti vity
t hat reduces the burden of nortality or norbidity from di sease. Prevention
and prophyl axis can occur "at primary, secondary and tertiary prevention

| evel s.[003Mi | ermrtenﬂfarqalgpp@tﬂat b@etaneh L@é@nmﬁb @i@s&nt&p@hﬂca{tﬂ@ﬁ idesegli@prant of

enconpass actt OELo Ml Gt Biebaf Suh Fo R HRURE boRyRENE R the " ©
progr essi on ofsiduedos Ease Hahdglﬁlhadm;)geﬂyceompossglnﬁbctwselasbomBIanaabcmeddlm ng
t he negative éﬁmﬁgtoff%%}l Jggg@é est abl i shed di sease by restoring function
and reduci ng di sease-rel ate lications. Alternatively, prevention and
prophyl axi s calheiteien tapeing agilges ’#S&ﬁ@éfeéﬁ refigro gshyataratly ecqumargwidesndieied at

al l'evi ati ng LARSRIG, bl WeDhs hidghoRRId Arﬁlﬂg@%n@'hﬁlﬁ{(ﬂ&'id mBné&tics tRAYRhinGlyt he
proliferati o and mehéstam of tunors. ;883(4In t he cont ext OL the present

i nvention, ‘é“ct“PBé‘? r‘i‘@tuéﬂ 1 SEUPHEAS A mnQReikman b gihef hetiPBvent i on
of postoper atat:mle of Pedniihencids tNmmeﬁjr ot:mhmgi emaioyacafs ﬁ&ﬁoi@éﬂc@&d’l@y gieps,

such as the Sgn iccc%ld% a%‘ r;rrl%\flaalst (%se%ora(ft?ed sz?er Itr%nslgtlo 1 ce {1 d?(ﬁ(é/&)ro%cl];gr owt h
of cancerous ’hé Tnvolution or regression o uction
of rem ssion gammas@plngbltamat@fand@rphqrseh@@rloe) Ehﬂpbnase tahmn@ a¢tdranalegr essi on,
and the redugifRn, %mh&!inQ it dt By ePhe @E{l@’ﬁéﬁé&&mﬁl s86dceQah prﬁﬁ EEfby and/ or

the prophylaxi s of canhcer decreases nortality and Inproves rogn05| s of
i ndi vi dual s RaVIhe chiEegen. YerPLRsHEUR-HE JH{(R BLURS arxdmﬁﬁ graPk ey sn3thralye

bl god and ablteMtiag @ﬁmdﬁatc&pmbﬂaee SR AR rﬁ@cﬁﬁémarg}f?dm@c@am&ﬁed%r exanpl e,
reduction or i ove constitutes effecti treati
il or £he pPOTTRS et KEIUTG BOLeus %, TeBugtiRe. s e b bate ST api o
di sease. | 004@1]f(bmumb1éfheqmrasxt arofnotab®l pimegehtefenve nhénoinal dohgpotiedsnthitdnve body™
refers t0|m t e are specifically
reactive to §h rﬁ{&ld%fsr%ﬁt %Hﬁllalt fﬁgm t8§E£L§%1 aﬁm@ Qﬁé\n anti body can
i ncl ude human Aammomédismay hﬁrrﬁfeﬁltedz@berambyub@r eemmehlynoma theeildstsdi es,
bi specific a@&ﬂnB@l@'o@ﬁye dﬁ@ﬂ&wr%?ﬂbél@tréé%%ﬁh&ﬁed %{z‘ftﬂetl@ﬂi/ﬁ@ I@E%Qcﬁeﬁu@ﬂher
proteins or radiol abels, and antibody fragnents. Furthernmore, an antibody
herein is uséWmsiclagie fogupsden.sense” and specifically covers intact
Emnocl gﬂ@jz] an]ETHéQéiinﬁS ge]ﬁkﬂl Yl piialeofitidst) b@l}dbl@&&ld@@“ hiid ‘Sperid a}oﬁdsalaifd LtSf@d“lﬁS

e.g I speciflec ant.i 2011/1113 1/001407
romat 1 oastot eI Bete ity Bl SRR e ARSIy e PSaRtHe STE I hIhEe  ney
exhi bit the desioaddbictrneditecay tlmttqomrn«ynlymepaadtsmgdxdgp'tteu adecat es al |

cl asses (e g. "Ilhg'%brn{sg?igeﬂtg Esuﬂsﬂlﬁc@gﬂﬁl QMl oslr{%nesﬁ Qgea'?ﬁt@fcﬁ&ﬁ%lg%%%in@ |
techni cal and scienti c terns use ere| have e sane nednl ng as
comonl y undé&¢fer @odrrpucs that iclusies theapgcitird mtgrqdwnﬁsm@ the specidiedmeonnishes

pr efegt i SVEWelllgdafaB?bﬁiEg%t é%ﬁt?@ﬁﬂtls' direch¢RE hﬁll@f%ctly frien EaABRstdadtand ha}_

pepti des derive om uncti.gn. as an en r.ecqgni ze S,

pepti des der FREGI9% IGETLiFpRAN (EEBETiHEA@MOBRS- a%é}“g fgﬁéwf‘ggtamt%d]@f‘e% he

whet her they' Wrmaeenitmgelareaptehdam dhesrmpass agdoduyt iHIaﬁmARldemeA&nMImh are
comonl y enc I HL A e An 47

53- 101, 19962 BES ahly o e S8 SRR oty Blan® g Eﬁ% Ay R a1
J | nmunol 152hat wmt&s zlmectbgM)ldlrefcmlwmpm@mbdmnes @fmplit_x%mm higreliatign pépt i des

derived from, l{%HRE’oNﬁBFe dﬂﬁé‘fnlgiéd?éi'nél%f f}emtcﬁéf‘sobl'aﬁ&{ GBS rRdte bR Eer indi Ndi ng
affinities to | owm ng candi date Eeptl de were |dent|f| ed"”

HJ URP- A24- 9- S1%liqn&Eor rBHN@erZypeSHf BReLiggrorgoisgcligietiope gomosy of the in-
HIJURP- A24- 9- ﬁﬁhf(n%Ech&d v, 4 the'dﬂ)hJBRt 824 51‘64@(3 iR, thé\rm ) "'pharma-

HJ URP- A24- 9- A24- -408 (SEQ | D NO
O URP. A2d- 0. Sa% ¢ g hag}"ac R Gon e NG o efer o
HIURP- A24- 10-ati¥ gge(nﬁlz_s@osttﬁhd%sl(ar cdﬁ)mmhﬂﬂ]ﬁﬁ?de&ﬂﬂadrﬁrxﬁ%a $SERtloDtHé@reskh) |

HJURP- A24- 10- 13
HJURP- A24- 10- NO 15

b3 oEE § e Bl RS hialy e pER SR, It
HJ URP- AD@3310- 388 phsEe) ' piprmareutigylly 4qgempblaparied-@ 8 phsiadogicalNGicegmyt le
HJURP- A24- 10383 ﬂs SERei RPN, rddhs 2 BMRR ARl oﬁg}g,s(&%mlg DNQptdsld -
HIJURP- A24- 10- 235, (SEQ | D NO’ 20) URP- A24- 1 NGO 21)
HJ URP- A24- 10818l ier Popi iR, sué%yncemmﬁwl&zm&@%by @gﬁé@l}t@ Qe 112%‘)1 Orand
HIURP- A24-10-627 (SEQ ID NO 24). 16



WO 2011/ 111392PCT/ JP2011/ 001407 [ 0043] Mpreover, after in vitro stinulation
of T-cells by dendritic cells (DCs) pulsed (|l oaded) with these peptides,
CTLs wer eweuotiesioal | y established by stinulating the DEsSTwWPthi/e@adr of the
foll owi ng peptides: HIURP-A24-9-28 (SEQ ID NO 3), HIJURP- A24-9-263 (SEQ ID
NO 4), HIURP- A24-9-408 (SEQ ID NO 7), HIURP-A24-10-383 (SEQ ID NO 18),
and H%]URP- Méoll@flﬁ&ZdﬂLﬁ@dxapN@t salEnt GFMS@SEIStlﬂ@hia&hﬁﬂ ikvbledshoueginpot ent
specific CIL a

tivit t tar h respective ti
These rosul t & fehtinedfE Mt \EhBRsaTE NP Ehiont bla R By RITE an
t hat t he pepbi tesadgstbadotheeorgpi.toopertpaptfittetsodyf HIURP re- stricted by
HLA- A24. [ 00 i L
were i den'El fﬁilléggglgllea Q%ﬁc%% ﬁ%ﬂﬁkﬁl ﬁﬁllp Qélﬁg‘% ﬁ{?@f@fe é&? gﬂg t,r&nAgﬁld BF%HH%IWOW ng
candi dat e pept Versineidndhg griext of gg: prwmpv«mmg, the phyasEy acpingialspgyterred

HIURP- A2- 9- 3%dlaq ﬁ%@n@m@ éom (Lﬂtiéﬁqp) ﬁ?er?to'z@ﬁl‘tﬁﬁﬁ@ fhE l'l\!@thezﬁlhctlon to
HIURP- A2- 9-51 LD NO. 29 URP- A2- 406@21 | D NO 30),

HJURP- A2- 9- 1 % T Ricmoaity WH&’EJF?@CA@UQH ‘ID NO 32),
HJURP- AQ202H 226J1(1$Qt}idﬁwi‘sl@deﬁfﬁe)d, tHd bR Ade G Pefdrs (SHS dahtdNhveddipressing

HOURP. Ao 10 408 KR BRI % o el Sty r cancer

HIURP- A2- 10- 48 s{SEC! o QBQQCF Hdrpiocelule- @r@n¢rsEQNID, mred@) gancer,

HJURP- A2- 10- %@(ﬁ) Séggah&rl\ﬁfﬁﬁa -ty ﬁﬁc%gnc]sp lﬁfgﬁca(n%grQNIS@LWIyrﬂgﬂoma 0s-
HIJURP- A2- 10- 54 QD NO 43), - A2-10-731 (SE

HJURP- A2- 10- WMGQE@ PPIRDCARSY, PalF‘EIGW CAQQCI(P@T:??W(CSEGY I@%il@afcl!@}na

HIURP- A2- 10- @@id,mlh@ehwnoﬂiﬂdtaﬂﬂuwwﬁ?orﬂ 10-156 (SEQ ID NGO 48). 17 WO
2011/ 111392PCT/ P20 /00140 0 Mbr g0 fter.in viftro stinul xio
el I's by deAF g o pe She b T i dy P! hisulratin Fitglh

wer e successf'UILy asstsad intshkdhgashin gereacindaimldsh etheolisovpeadicpBy irndies:d,

S B S eI B SR

HJ URP- A2- 9- 5992 SED1{@n¢oceldR yirug-irredaelly) ggign thp dnich ofsych cells.

HJ URP- @03’5@ 4%1&@%@1&@15%@&1&7& theh!éM%P Hi2A W41 28 k35 R I NA2BGhe and
HJ URP- 10-54 (SEQ . These establ i shed CTLs showed pot ent

specific CTL Cg}&t@}ny}gt tye é@%{yﬁ’@t ex’tag}pé%%to 1<F 1nclude but are not limited to, HLA-
A*2401, HLA-A*2402, HLA-A*2403, HLA-A*2404, HLA-A*2407, HLA-A*2408,

HLA-A*2420, HLA-A*2425 and HLA-A*2488.

Unless otherwise defined, the term "HLA-A2", as used herein, representatively refers
to the subtypes, examples of which include, but are not limited to, HLA-A*0201,
HLA-A*0202, HLA-A*0203, HLA-A*0204, HLA-A*0205, HLA-A*0206, HLA-
A*0207, HLA-A*0210, HLA-A*0211, HLA-A*0213, HLA-A*0216, HLA-A*0218,
HLA-A*0219, HLA-A*0228 and HLA-A*0250.

Unless otherwise defined, the term "kit" as used herein, is used in reference to a com-
bination of reagents and other materials. It is contemplated herein that the kit may
include microarray, chip, marker, and so on. It is not intended that the term "kit" be
limited to a particular combination of reagents and/or materials.

[0036]  As used herein, in the context of a subject or patient, the phrase "HLA-A2 positive"
refers to that the subject or patient homozygously or heterozygously possess HLA-A2
antigen gene, and HLA-A2 antigen is expressed in cells of the subject or patient as an
HLA antigen.

Similarly, as used herein, in the context of a subject or patient, the phrase "HLA-A24
positive" also refers to that the subject or patient homozygously or heterozygously
possess HLA-A24 antigen gene, and HLA-A24 antigen is expressed in cells of the

subject or patient as an HLA antigen.



pul sed with respective peptides. Theseqfesults denonstrate that HJURP is an
antigen recogni zed by CTLs and that the peptides tested are epitope

pepti des WO 2b0IURP92e- stricted by HLA-A2. [0046] Si nce t ReTHRMRPOYGAIRE i S
over expressed in cancer cells such as AM., bl adder cancer, breast cancer,
cervical cancer, chol angi ocellul ar carcinoma, CM., colorectal cancer,
esophagog37gancey the Bkhubecthé mealogasﬁd i:(ﬁnlﬁ‘@[tﬁfhﬁ of {He\{ﬁéseﬁﬁiﬂeﬁfti,on ML Glity

I hona, ostegsarco an pancreatic cance rost ate cancer,
enal oar of née cebRRPoigBY fn e tiZ O Einse” ARG FRel FBRIRE farnBieREha bt
expressed i nlendsto cloview bemfigand, asi teducstl(m ig @mpteﬁmrg@tHﬂﬂiP gamfc er a decrease

| munot her apy, sJé“ab?evaiJﬁ%e Q%%?e‘%e{&aéf @%?e’ﬁh hOlF &Hé Qe éﬂé’ﬁ%@e‘% thEPept i des

conposed of nine resi ecapept | s conposed
of ten ani no tgaimeng @@ﬁh&groelﬂyl@r@aﬂbc éfjrﬁa@@as ép?%ﬁ@éltffﬁ@fﬁsm PRFents

Al ternativel )éan&eﬁefr&h@’%ﬂhg bﬂ]ﬁh@%ﬂt@& AleQWkadsclinkal ?51 oR&Atchales, wWhigh bi nd
to HLA antigens and.ipduce

ot oxi G tes wherein the
peptide has SIPUSRSHE &rﬁlll?éldﬁé??%la&%‘i‘ @é%ggY%PéW?&?&JH@HSB diggl9sing Mo 50 or
is an i mmnoltmgm@hbpamu]avmnidragsmnt t hereof. More speC| fically, in some

enbodi v rLQVi t| e n n ng acid
crbod TR o EAEF PRl RN PSR OS85 Ry 00 0 AT
[ 0047] Gener altheycongaxt pivde eplpwcigmrr@nqh Oowoplvdidisiifeandenr suelk tampk ete ortert he

Internet, such, aﬁlRQ@&i 1deSiG P;f& tb @nl/:) G ke rEducd! the b%lrdemlﬁﬁirt ﬂ%}gé'r Jan
1, 152(1): ] ShuEe Ni el sen M e Protein Sci 2003, 12: 1007-17 can

be used to caM¥DIdEY éfoﬁh@s%ﬂsﬁcffﬁben&f)fl relwil Pw@éylaélﬁ\%@ﬁcqwarfi@ﬁ%ﬂ%ﬁ?%@é}%nd

HLA antigens ahdil tedlidry (p@eveﬁll&ﬁleﬂéls afWhird bg&r%nﬂytﬂﬂeddhﬁorﬁﬁﬁd lg@]pﬁ y16a8 ataed ARAsur ed
as descri bed, 1994 J

ool a5 s lharBH T hiisehid, APl Gidyleveb ot BevengormingpogRids,

et al. BMC Bieocorimussrattivities a8V atGhe p@ientBin abhd profiylisisSfebe pilogressios ota

1007957 ang AR el cp etz SAApMB T Mejios ab B Sie A0 papl any o

2007; 2: e796lreadyiestablishedgiinensertyziesforing funcgon andafedeging dspasetrelated caur r ent
Phar maceut i caliciRmk gfﬁ‘ltergggi%ly, %ﬁave a&%%&ah%&@@ﬁ%nélﬁﬂe defgr ﬂ%éﬁ (5’[9})1@ ndi ng

affinity are descrlb d, for exar’rP , .In the Jour nal | mmunol ogi ca
Met hods™ ( 19950Ylpglc thi@mlew@)leda%& Ipyigiing the seyesifeel tb?@@féwu@r %@BT - $846) .
Therefore, on&lucay ths prosits itiGodddnasestpiograndrs. 0 sel ect those fragnents

derive m ve hi h bi ndi ffl ni antd gens.

recor il RS ohBaE o Y Gestb o ahEhnife BeibRht e ratomyRudth 35
fragnents detandr/edthferpmemehﬂmmf pastripetutive tcdribecedbe¢reoinolede aloy dii thel fallavhngHL A
antigens b r it | ude t he
pept |gde co?/rpgsgp Sh?pt he%%[carﬁr%otgﬁf f?%hé%-g{%ls F{O&H}é,?ﬁﬁtg pept %é/éﬂgt? t he
present i nvelfRSHOUssals thainselntion prrepndpept 3 BEwrathe infkic ipreph legdssiapfandhe

present i nveRfh@bssidiBy deSurfdned keehniert head@bk fegfh@,!;loﬁirﬂnﬂ%@féudcd&isdrqws SO
| ong as the E‘ﬁﬁ“d retalnlgggelr CTL i dUIbI|It rticu
addi tional am BTG YEPHRTIY e CHES TEMEY é)é&led? a’ﬂ? ofet WBSeém ds

so long as t heytaticy amaltinipaqpas thet progiobls ofnﬁmmdballs hthyingtartche deciegiendle lpegidt i de.
TS e P R Mo RO e AL RTRRP AR RERLI LaS B @ DloR g BT LY

for HLA antigens, inc arived des are,
for exanpl e, chess ngmmﬁouﬁdmoarw opryerient qﬁfsymptdrr@wn@thaﬁqs atfenitvel30 ani no

acids, usual lt%aﬁir?gsa?ndt/(;}QHe ﬁ%ﬁh@/la;@ i&ﬁﬂd@om%i%%, 30% or more reduction, or stable

disease.

[0040]  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, multispecific antibodies (e.g. bispecific antibodies)



[ 0049] Generally, it is known that nodifications of one or nore am no acids

in a peptide do not influence the function of the peptide, or in sone cases

even enhawoeotihigiddesi red function of the original proteiPaT/AIPIi/6@H)7

nodi fied peptides (i.e., peptides conposed of an am no acid sequence

nodi fied by substituting, deleting, inserting, or adding one, two or

ieveral aninamaﬁﬂdhﬁﬁaiEMﬁﬁwbﬂnanaﬁﬁhﬁkﬂa?urﬁﬁ@b&ﬁﬁﬁgﬁaﬂuamﬁggah?ﬁ@ Eeen
nown to retai tivity of t or | pepti ge rk et

" or o Nt Al e R Sl Kadho iy Oind Bl RERGHE Y 6 ¢

Aci ds Res 198gD, Iph. 1848 M), Dal badi e-McFarland et al., Proc Natl Acad Sci
USA 1982, 79: Un@ésg%f&%s%g o, B ﬂbﬂ%%‘gf@ﬁ'@ﬁ@@ﬂ hs%ﬁ%re?ﬁ nhRShPLERENt

i nvention, the peptide nduc resent invention nay
be conposed meaalnﬁ@ﬁppm@mbwwrwddmw%@@an&@neéh%t gcviigh ficom anong

SEQ | D NGs: %rgsgmgf}v@lﬁgng@oh%s_% wherein one, two or even nore am no acids
are ad (241 del ftPed nd/ or substituted. [0050] Those of skill in the art wll
recogni that Sdual additions, deletions, insertions, or

substi t ut i ons Toodeaonatrat chaa e stides deieveaerdrh & UR R fansticn a&ialﬁgﬂnﬁgﬁfﬁieﬁ@grﬁzddd or

a small percen e 0 i t nser.v
properti es o?) t(ﬁq“og |pgu|%na?eré‘ﬁ18r§%)r%§§ ﬁ) gEbglwdallt}ﬁ gB)t‘%re aﬁ %ltsfgedrtg Srerrréu to as
'conser vat i vevhsthgs they wero attigen epidepes e¢smmt¢dey Hbad-AR4E at Agrwvhicinkre coimmantye

al teration Ofen@oﬁ’f&écﬁHﬂAraﬁf%}Qst(EaﬂeW 8 A, %s@hé‘A‘ﬁ‘héJhs 51'7”93 291 fl@?GtK&ﬂﬁ) A et
Conservative substitution géow functional Iy si'mi[ar am no acids

are wel | knowh 4 nmpeoldps: 43@7a]f’?pll d: dfubgrobefals &m@ﬂn‘alrﬁﬁ;?&%@i #HdP8D)- chai ns
are hydo@ahobiCandiiafe oﬁHLQSA(QA,blﬂdmg-quMded:deercd WomYHJI\)'RP wirelidepfifiéd Gsigm no

acids (R D s havi ng. t he

Fol Lows ng f it infismtiontn (sidhinda Rrsesed P a07, Boaovgisipdiost

char act eri st ipeptiderwaroidenrifiedin al | phatl c SI de- chal n (G A V L I, P); a
hydr oxyl grou i Y); a sul fur atom contai ning
si de-chain (quﬁ %221 dFlg7o gﬁ?%ﬁﬂﬂd] 2z;nd ani de cont ai ni ng side-chain (D, N,
E, Q; a base %Mﬂrﬂ;ﬂ&[ ERA: PR, K, H); and an aromatic group

cont ai ni ng si Q@ﬁgﬁaw%(g—%f(sﬂz YWo:l4y, addition, the follow ng eight groups
each contain amj no aci ds that are conservative substitutions for one

another: 1) Al R%A(2A)9 4Q§ PEQE N2)2) Asp artic acid (D), Gutanic acid
(B); 3) Aspar gingRE-N4-9388 SHQD (Q:;6)4) Arginine (R), Lysine (K); 5)
(B, Tyr osi ne PR SPEINEAS . (S Threbnine (1) : and 8)
Cystei ne (C), HBiRF-02de54MSHGB2N® .8y, , Creighton, Proteins 1984).
[ 0051] Such consgiphyel. YS(VBCE(S IIggI(p@gtl des are al so considered to be
peptides of thHJURP A24-10-149 (SEQ ID NO: 10),

HJURP-A24-10-395 (SEQ ID NO: 11),

HJURP-A24-10-729 (SEQ ID NO: 12),

HJURP-A24-10-56 (SEQ ID NO: 13),

HJURP-A24-10-590 (SEQ ID NO: 14),

HJURP-A24-10-635 (SEQ ID NO: 15),

HJURP-A24-10-389 (SEQ ID NO: 16),

HJURP-A24-10-28 (SEQ ID NO: 17),

HJURP-A24-10-383 (SEQ ID NO: 18),

HJURP-A24-10-379 (SEQ ID NO: 19),

HJURP-A24-10-235 (SEQ ID NO: 20),

HJURP-A24-10-218 (SEQ ID NO: 21),

HJURP-A24-10-388 (SEQ ID NO: 22),

HJURP-A24-10-162 (SEQ ID NO: 23), and

HJURP-A24-10-627 (SEQ ID NO: 24).



present invention. However, the peptidggof the present invention is not
restricted thereto and may i nclude non-conservative nodifications, so |ong
as the resol2?pivigiivedi fi ed peptide retains the CTL i nduciPbiriJpzopt/edi4ehe
original peptide. Furthernore, the nodified peptides should not exclude CTL
i nduci bl e pepti des of pol ynorphic variants, interspecies honol ogues, and

al | el eg0@43]1HI WRBLeol &G0HZdr Aivitd stigdullatfosif du&sls msmdebemﬂicr&el& (Bds) mukdt i t uted or

S o e R S B R RREEC) Mo B S L Rl
affinity. To D(ét\aitmeacﬂne)fnlﬁqﬁqﬂlewu@ meptidésnduci bility, one preferably nodifies
(inserts, del g{RfRp. g(ig% gm?ﬂﬁ t )t utes) only a small nunber (for

exarrpl e, 1, 2 or several percentage of anino acids. Herein, the

term "sever al "HiEHh425-% 3@5&I]%H(}1(5*),am ds, for exanple, 4 or 3 or fewer.
The percent agg{RfRRA21D-38 GEG D b&):my d|f| ed may be 20% or |less, for

exanpl e, 15% eve fer 10% or less, for exanple 1 to
5% [0053] V\heﬁ_&{@ilzﬁ a%n&hmﬁ& Hg E?i the present peptides are
present ed on tHUE/RRHARACI)- rﬁz(SEQIDNO) 2e)<osorre as a corrpl ex with an HLA
antigen. Therefore r abl ct S, hilat .0 nIy

i nduce CTLs belihes esstt)abtpl)lc%féeg e@gf ?%é)ﬁveg%oée%t? ecff% Cﬂ?g& Vlt‘§'t 13t ?e?lgen
that end, theupepwidiesspeetivepeptivet Thesd ripplts dbs@mstma_tq t_bmt,HJUi%%_rstanmmtlgend/ or
addi tion of thg %%@Qy @‘TL%‘ ah@%ﬂa@ﬁf%%e Qdedi &l e @g@dﬂeiﬁ?ﬁ@&%'}ﬁ@ﬂa}‘éﬁg

i nproved bi ndi né In addition to peptides that are naturally

di spl ayed, siSHE ‘?YeHL %trl ty of the sequences of peptides displayed by

FI ndi nqo@zmt HL/C@ilgtgdae%sngs[xaltﬁﬁaﬂ Y p&RRIes hagwa 1ff50én Hganweré&gﬂ]gﬁé&tease3913
munogeneti CS IT1I catl ons
baaod oo B Pt e HTR P Tae T S B ensTRnh et ant Des of

t he present iidenéfitd:on. 20 WO 2011/ 111392PCT/ JP2011/ 001407 [ 0054] For
exanpl e, pepti ng&g@_ﬁﬁé E%@hﬁﬁw A24 binding affinity tend to have the

second amno acid fro erm nus “substituted wth phenyl al ani ne,
tyrosi ne, net HIBRHA2-DP54 (SHR JpAEX.27)i kewi se, peptides in which the

C-term nal am}mijmAq 9566 iHui@dhagy t h phenyl al ani ne, | eucine,

i sol euci ne, t ophan hi oni ne can al so be favorably used. Thus,
pepti des havi %P%Fpé%%élé%@@ é‘&f&e@?&e sel ected fromamong SEQ ID NGs: 2 to
24 wherein t herRAG- RGO SEQIH NO:3D)t he N-term nus of the amino acid
sequence of t tuted with phenyl al ani ne, tyrosine,

nmet hi oni ne, ?ﬁﬁégﬁi@ %@@i@ %2)3 and/ or wherein the C-term nus of
the am no aci d{BHiRtédeSeS%‘? (SH@HSMID)NO is substituted with phenyl al ani ne,
| euci ne, isol qfi % @t hi oni ne are enconpassed by the
present i nvent| on 5 te natl Ve in, peptides show ng hi gh HLA- A2

bi ndi ng af fi niHAWRP-A2-93¢4 (EQERINGLI% to substitute the second amino acid
fromthe N-terpguRs AnLg- BSé@SEQ[I@I\QD mt hi onine or the amno acid at the

Ctermnus wt Thu peptides having am no acid
sequences sel ﬁ@&ﬁ%@@%@é 26 to 48 wherein the second am no
aci d from t he HNIRP-m2n154@F (StEl@IIaNOl@mm d sequence of the SEQID NO is
substitut ed w#ﬁjﬁﬁ%&l ﬂ?lﬁ@ﬁ%ﬂﬁ% @% and peptides, and/or wherein the

C-term nus of am no acl quence the SEQID NOis substituted with
val i ne or | eudiNERRAL- BEheHhiSdsy B Ny 3t9he present invention.

[ 0056] Subst i t yijrags Amey b3 i gﬁ%ggwdm ot only at the termnal am no acids
but al so at the position_ of & ent | al ceII receptor (TCR) recognition of

peptides. SevdlAREAIdIE30G HeAttghl-at ed that a peptide with anino acid
substi t uti ons HERPAYE] (ESRRISE@IDNGeR er function than that of the

original, for e, - (264-272), Her-2/neu (369-377) or

gp100 (209-21%@@@@9&%@%&%@’ Res. 57, 4570-4577, 1997, T. K.

Hof f mann et alHJURR-m2uiby31 ((SE@EZ) Neeli4],; 168(3):1338-47., S. 0. Dionne et

al . Cancer Impmgi W%{u &%)42?2: 199-206 and S. 0. Dionne et al.
0:4

Cancer | mmunol 0 mmnot 53, 307-314).
HJURP-A2-10-157 (SE

HJURP-A2-10-455 (SEQ ID NO: 47) and
HJURP-A2-10-156 (SEQ ID NO: 48).



[ 0057] The present invention also contegpl ates the addition of one, two or
several amno acids to the N and/or Cterm nus of the present peptides.
Such nodiwpediypgpidedes havi ng hi gh HLA anti gen bi ndi ng &CTiJR2a1y/o@aer
retained CTL inducibility are also included in the present invention. For
exanpl e, the present invention provides an isolated peptide of |ess than
14, 13,/0045] 1MobverDafdsiimOit@cstigitulationl EMYédils &9 Mehdistid@:11s bCapuiedaci d

sequonce el SRr P BT ReBhBRCTER SR IRk s REuIML SR B g o6
to 36, wher eifollayin® pemtrdesiever al am no acid(s) are substituted, wherein the

pepti de bi nds mﬂ—#ﬁz@%@@@@ggﬁ%’es cytotoxic T |lynphocytes, and

(ii) the am no acld seguen ,_Wherein the am no acid sequence has

one or both ofHXHEP-A3Y-d MEQRHAMNtEDi stics: (a) the second anmino acid
fromthe N-tergpuRrIsA2L9-366 aﬁ]ﬁgibm);l‘g@)j s selected from 21 WO
(2]

2011/ 111392P / 4 0 consi sting of |eucine or nethionine;
and (b) the g%if%ﬁ?%\ér&g#? Elsﬁ‘%fﬂg’ai d SEQID NOis selected fromthe
group consi st i/ RP-A2e9-69% (SHQ [BMND:r32), [ 0058] Mor eover, the present

i nvention al Sq{ﬁf@éngfﬁ%gggr%?m ptide of less than 15, 14, 13, 12, or

11 amno acidsin i Si ng: ‘e am no aci d sequence sel ected from
t he group condiBiRIng2ef0-405 (SEQ IANQid/Mo aci d sequence sel ected fromthe

group consi sti _ASEQ. @(ﬁ% . and 37 to 48, wherein 1, 2, or
several am no }g‘g{lgﬁ ?)gEgar (iagsubs }%ﬁggggéﬁgr ein the peptide binds an HLA
antigen and i ﬁﬁﬂ%é@yk%?%ﬁ@ﬂl%yt es, and (ii') the anino acid
sequence of (iThese ¥WIiShdll CTEs WA pREndls REAIAITIC aRStyQREInol takpet &e1iaf t he
fol |l owi ng chagﬁﬁé}erbsti CS: &)ﬁ% L&ﬁ secog{d amﬂ% &%d Wt he N-.t erm nus
of said SEQ PBSRO™Y ERPELEREPHISMI PHE "GHEY A RgRLLE A B HEest

nmet hi oni ne; anegnizébhy CHe.s @ad dranmtheglepaddsnestakird epitopegiedti GEQf HIURD irs
selected fro _gonsisting of valine or |eucine. These peptides
are pr ocessegl&?n&%A@éq#g‘ &?esent a peptide of (i), (ii), (i'), and (ii")

t her eod04then Siteeghe PP RPdsse Hraver oxretsedth aanedy, celdy stchtas dddleedadder APC.,

[ 0059] HOY\/eVeE:and@ﬂ%i‘eésh@an@&?Eé@%aﬁ&ﬂé@ﬂ%li@idc@ﬁﬁlﬁf é‘e@&inélﬂa,acmr, toisRcei the
am no aci d sequence qf an endogenous or exogenous protein havufr;(g a
»allergic

different fuRBlGeHIFSORNAgR @ree PTGy REsEaatiiC s RTRine Sl FatsFHENE
synpt ons agailyigphdRe obkoir&s bae@Scancer, pancreatic cancer, prostate cancer, renal

carcinoma, SCLC, soft tissue tumor and testicular tumor and not expressed in most
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 HJURP. Alternatively, the present invention provides isolated peptides
which bind to HLA antigens and induce cytotoxic T lymphocytes (CTLs), wherein the
peptide has an amino acid sequence selected from among of SEQ ID NO: 50 or is an
immunologically active fragment thereof. More specifically, in some embodiments, the
present invention provides peptides having an amino acid sequence selected from
among SEQ ID NOs: 2 to 24 and 26 to 48.

[0047]  Generally, software programs now available, for example, on the Internet, such as
those described in Parker KC et al., J Immunol 1994 Jan 1, 152(1): 163-75 and Nielsen
M et al., Protein Sci 2003; 12: 1007-17 can be used to calculate the binding affinities
between various peptides and HLA antigens in silico. Binding affinity with HLA
antigens can be measured as described, for example, in Parker KC et al., J] Immunol
1994 Jan 1, 152(1): 163-75, Kuzushima K et al., Blood 2001, 98(6): 1872-81, Larsen
MYV et al. BMC Bioinformatics. 2007 Oct 31; 8: 424, Buus S et al. Tissue Antigens.,
62:378-84, 2003, Nielsen M et al., Protein Sci 2003; 12: 1007-17, and Nielsen M et al.



may be induced. Therefore, one can perfgrm honol ogy searches using
avai | abl e databases to avoid situations in which the sequence of the
pepti de meDchagl1give am no aci d sequence of anot her prot @ChJPWIEN014e7 becones
clear fromthe honol ogy searches that there exists not even a peptide with
1 or 2 amno acids difference to the objective peptide, the objective
peptide may PeoSWNEROO7;i2 eDIG]@Vhidhoart BEHBALELed fnse. i, ndfupgteaa‘l\fllenalt Cuttehh HLA
antigens, andfor incre Lbil i thout an r of such
o e er et o PhiukBIAT REtikh 2501 ha ot B i AnE PRS0t e
HLA ant i gens affsiyese dedoatied hovexampte, exihedowdalta@ Iimenvmolyigiopl Metlacls (1895, t he
candi dat e penksdRg. o)Lalpidn SElRE SRR ALK 191 OThOERL BRE0GPRTA) oN

bi nding affinity I ndi cat or her exa ne Bresence of
CTL i nduci bi |spﬁt\yaremé%ams tq Wéecpmoaesﬁragr@qm Herénedifpmp FI{/RP, thefihexe aight he

abi lity of thedpepiffidry b@th'f@N%ﬁugﬁhsA&Mngl&eﬁl@@E&Qnﬁﬂvéﬂﬁbh GRAFRSENt i Ng

cells (APCs). Fu ther UCIbI|It i of the
peptide to i PARRSS E91PY &PY ASMERt f)‘yYﬂq gﬁ%?%éé% ‘Iery5| s of
target cell s terariekdto bnmicw&lamﬁca'ﬂngbﬁsl\b;QMm&anﬁ(jmgramm Fur®etddr€osuth r mat i on
of CTL i nduci d N n P human MHC
anti gens (fopgg%g%%Fglnéﬁﬁ ﬁ tle(m%ﬁﬁ%%ﬂ%% aggﬁlgsﬁééggﬁ%ﬁgtlc cells
(DCs) ) ,[0H8] morlhegeptddsiof éhel Bresbﬁsmdemtmnegammdmlh theeronpeapitidereanall debhppptides
Tononucl ear . of 2R A AAORECH IEARLNAPIAN AR SPres0, B1bS

stinul ation Wlt ﬁXI ng OSItlve cel S, en
measuring théhg mﬂllg%ﬁ%ﬁlrmhéa&ﬂdméﬁﬁ igy- é&@@&rwlae?ﬂdlag%l ﬁgxmq Wéd feé%(b‘é%

cells. As th%dy&%%h%s&y&t&mklﬂd@mg@a@dam 15ak 8s tHegidomay Bnhi mduped
t hose .descri be Mohamed

to express a human H antl exanpl e
L P o bR B At Bl T AR s BV i e 1 PRI | manmo
2000 Aug, 61(8ying zaamdmg afReltatadbA tintpes, inBodlog, pebiiddsalativetunt HIARR - CTL

response by %ﬁﬁg}%ﬁ%& gRi FRRuNAE Cle{le[h!u? @5@%&&%1&%1 SRS gtgyﬁ Godt C€:

dependent on cl ass res response) can be used. For
exanpl e, the20a1rrg@qa@@ﬂ msuadﬂﬁﬁespéhan@nombﬁo@n@amdm 'Car and such, and

cytot 0>ﬂ)(‘)‘49ﬁ}0t '(Yén%i/all'SFHﬁ( Do tﬁh‘ﬂ rﬁécﬁﬁcitfdﬂ%f Biie &H AGGLMAS Xcili€in %%%%ﬁdé gom the
target cell Al ternatjvely, be exam ned by rreasurl ng N- ganma

pr oduced and nppingyency O " U@ﬂori ?if tbﬁeelﬁw@s%weéow CAISEEVE MRS PG deeEbi | i zed
peptides, anduntishal thel dmutam erdtéihl lifhdtomodidiee peptideR €. d’fqﬁpﬁd@!ﬁdoﬁg)osed of

1PN h
et R ok E O A G T R I
nonapept i des two Odwapéplrmrdwlctels@ptset@ ahropipirairorierendeosqugpepl have detraknavg an

am no acid seg I d
particul arly (ﬂ Eﬂﬁ%ﬁélﬂ UC|%UW¥§IE§36 %P@Bﬁﬁ%@é‘ &3@ ggc#&tﬁlgcaﬁ@?an
HLA anti gen. Uﬁﬁué%"t ﬁés@@eﬁatzoﬂé%alﬁir%n@éﬁiﬂlql‘f Aeyls &es pPez. gl,()r 3di nent s
gf t het pr tesgm{arllbaﬂYeeMcE%nd[eQQﬁa}rEélNaﬁ?(dﬁf@rs& meg:csggw {mﬁ¢ yg)l srhws ult L S
enonstrate suc not have si gnificant  honol ogy. w
pepti des der |39‘é)c§ gé‘?‘r?%%?fg]p‘f i (S]R}%Prﬁiﬁ’?ﬁwvﬁ tg%“ Biegptidshavipg g;ﬁ“o\ﬂer s the
possibility dhc:lbﬂi(yloﬂuhe(plresamdesemled nidyrignentpesqostaesepadé Bavigg Ma:mmaaedi for
:c munot her ap%eciue e se{lecEed fro%n %1% %Eptﬁj ﬁ(ﬁsf ?0%4 a tcf%stt% Z%eglhel%?n u rte ful
or eliciting ni I n cancer pa pep i des
of the presewrven meamion achs efeexdderd, yelepralpmid e substittitedy an ani no aci d

Sequen(f@Oﬁﬁl eC’HE)ge I)f Qi ﬁﬁi‘ﬁ@ Qrt%lf:r@r‘l: NGS tha? 1ﬁc9v18&al%ﬁ&llt1%§s td@leﬂgns EIQQI@i%M, n
addition to nodification of éent pepti d di scussed above,

pepti des of ©R&UhsHBYIEAT to Wﬂp éﬂdﬁaqﬂeﬁée Wha%@as 1 Hingleatng agid pa@§ma1éo | ong
as the resul tplsfctgntlagél&ﬂeainlpsphugleesﬁng ﬂl' tﬁ§ C(Bﬂ's@rvlaﬁﬁwbﬁﬂhb 9r<$Huds tel diginally of

t he ori gi nal so retain, the.re U|s|te HLA

tid d
oy B e AR 408 SR CpaiToL iy RUEERTTR e e St bt B 2 o on
i nvention or stivetivelhodifidatainti) ‘ehqsrelptthddmratmn ofedprbeomeatlisen a pAdsin wikle

kTS oo YRR 58 2 S B N B SR, A
Sut mul | er et amiing agidy araieBIknoodo thess Exmaples pRa®peisies of {rHno@eid side al ., Can

Res. 62, 14701ndfid e h|§dr0§h015@‘ﬁ@% ﬁ:l@st(éaﬁ L, M, E00ov . v2@020phHi18:amino

5709- 5715) [ 0065] For exarrpl non- HHURP t'unor assocj ated antigen peptjdes
al so can be @s¥yg®BJp.N,C, EQ, G, H, K, S, T), and side chains having the following functional




stantially sinmultaneously to increase kgmune response via HLA class |

and/or class Il. It is well established that cancer cells can express nore
t han one worporv/Easoci ated 23 WO 2011/ 111392PCT/ JP2011/ ®0TAGN1g/eNna07 It i s
wi thin the scope of routine experinentation for one of ordinary skill in

the art to determ ne whether a particul ar subject expresses additional
t unor associ gt@@s@eamwm(:i hedonirbon: mﬁlaughatidlsmecdm&s((} Ae,rwl/LQII A cl ass |

bi ndi n ept ides rived fr.om expr duc ene
conposyt | ons ok PHE R G RATRE GnaP §Falivbr RhoRE Pl FReuhrE iy os
of HLA cl ass M); ardrbekyflicicad and amidlendntaguqmda dmn(/ﬁ)ll‘ﬂ H’:L@)kabm dootaameg of

di Ki | | e; 3-403,
ordrnary Ski de'c'ﬂaitnrtﬁ & H)(%]‘&ran%‘&ﬁ& O%‘Oﬁﬁgor%#tfgeslde%h%m (‘axzis3 those

1995), and ¢ can be us e I nventi (€ manner I scl osed
herein. One @fdigppi th%\fq}logwg pightzrpyes egeh C@ﬁwnﬁﬂéma@dﬁo@mé@s@msa@@twm| udi ng
one or nore ENBRitRERPTIARS aalle®@ne or nore of the non- HIURP peptides, or

nucl eic acid codi ch polypeptides, according to standard procedures
of nol ecul ar ﬁP)%ar &%[ ég)@*i‘]e'l(ﬁ% above-1linked peptides are referred to

herein as " pa) wsppesacidi(Dg.GlughtupsdE);t wo or nore potentially imunogenic

or inmune re il tides which can be joined together in
vari ous arraﬁg%néargme mj (%P{aggrrlﬁ[:) énat ed, overlapping). The pol ytope (or

nucl ei ¢ aci d%mgidlngﬁ He’sml(ﬁt),ope) can be adnministered in a standard i m
huni zat i on prS?ﬁs%Te%'cme?I)gLeucﬁrfé (i'S“M@ﬂhﬁymﬁeo(M)e%hB@@/ ef fectiveness of the

pol ytope in s ting, enhancin / or provoklng an i nmune response.
[ 0068] The peft Ph‘gquigﬁn%@)j byiReige bértl”ﬂéﬁplti’iﬂr%el y or via the use of

fl ank: lngksequges@@feh(ts() TiaesniRO( Tt aRes, ﬁnd t he ;Jse of pol yt ORIS?I asAvagci ge_s
is we nown. i-n the 0 n : cad. Sci
USA"52( 13) - 5916 xains (CLauk BT sss: Cg1 CroigBburiaolsin Do,

15(12) :[Q(mcp 128uh ca9@RatiTelg mBaiifiet papkides ate mnunmlderagsm(@)pe@ﬁaesaﬂ@he 1996;

Tarn et al. ggesglﬁ(tqavé}{% g I%g\;zé\;e)r tﬁg Bep%%g’of ﬁ%gp(%&en? %k/é(ﬁt%q§ ngtgfggtﬁk@ ng

vari ous nurrb 1 nations o and tested for
recognition kRer@lagd any ingpdestdn- mgrvatmven rn@dlélamqmg @dommﬁ}herqsegm@nse

[ 0069] Fur t her R Ged ﬂetﬁbﬁd@ﬁ‘e%héjﬁ% @fL ﬁqﬁﬁa@ﬂi@?@ﬂthe 'oﬁgﬁl'éﬁ pép@idg%r@l%nﬁé{%tﬂﬂér
| i nked to other su ances hey retain th inducibility

Such subst anéré@wqpﬁé%ﬂ@uldﬂ@bwg%ﬂ ClL ﬁ?dd@lbl%nr@élﬂe%m%na% @hVélrlﬁ%ts
acetyl groupsateRpédigsdondcusy,inbetieles QDH}’[URPS etc. The peptides may

t f t h | t de .ch t
phospha? Tt i i ey il T ned R ety S et PR r ol ogi ca
activity of phesepaptdanties oasaltdmadvélb,enmmeaedmesﬂﬁe@mylherdﬁhetaﬂthemcfrdm tati ons
may be perfor, Qvet £hi ?&flﬁﬁdlgggf g%b b ZrJtéciE‘%ﬁé &Fiﬁls{teec%’m T’tg%%;‘ functi on,

and dellvery nc 10 ypepti de r exanpl e,
to increase tPraeiaRlyunodiies @nserts.tdeleggs, addsang @e@whsa@teso pnlys Wmh@r fioe art

to introduce cluaplenNp 26isddorald Bl BOMAL bercBAHRL biCiAb atingadséial théilf@rﬂp aci ds;
this concept , resent

sob ted for the ol tidf
stability of §f 66’? yPEPi dgdfﬁ&g:,r %@nageéffefap ?’%’f‘n&ﬂ‘h&prﬁféy (Prggw%ﬁ’ge P%?mage
i nstance, peptadareridnd bvatddofumi rbapb@gb%aalrlemadbaexaﬁqﬂé] 1a% husaney@nasna and
serum can b%%gﬁge{%%&q?% %91 t¥a1§1§1%e1,t0%0/9., Ver hoef et al., Eur J Drug

Met ab Phar maco
[0053]  When used in cancer 1mmun0therapy, the present peptides are presented on the

surface of a cell or exosome as a complex with an HLA antigen. Therefore, it is
preferable to select peptides that not only induce CTLs but also possess high binding
affinity to the HLA antigen. To that end, the peptides can be modified by substitution,
insertion, and/or addition of the amino acid residues to yield a modified peptide having
improved binding affinity. In addition to peptides that are naturally displayed, since the
regularity of the sequences of peptides displayed by binding to HLA antigens has
already been known (J Immunol 1994, 152: 3913; Immunogenetics 1995, 41: 178;J
Immunol 1994, 155: 4307), modifications based on such regularity may be introduced

into the immunogenic peptides of the present invention.



24 WO 2011/ 111392PCT/ JP2011/ 001407 [ 004d] Moreover, as noted above, anong
the nodified peptides that are substituted, deleted or added by one, two or
several awDrro11aid®2r esi dues, those havi ng sanme or hi ghePCROPRM1/D41465
conpared to original peptides can be screened for or selected. The present
invention, therefore, also provides the nethod of screening for or
sel ect i[pgs4rodiHor egarpsipl pepei8esisdiging alpd 1AM Bhsindiag atfititye@stodaRpaieed to
originals. For l e, .t he t may incl.ude, st of . . substituting,
Gel ot or Serirhgnee pd BPniRe NoftriBs MRS RUERGrShopipdingd B bhe
present i nvetitipoing, or tiyptapbrerlikewing pepideact imhichythoC-teimeinplegptind egidan dub-
c. selecting t he
89%]% R?lgl}i hﬁje%tyﬁle 1@1&@% QBIeH&gQ {}IB%M %)ﬁlegl*ﬁofﬁﬂggﬁ{ % bo

original. activity i NCl activity, APC
or CTL i nducuffb\iqr@hly usadel Thys, persides ha‘atlg @m tnymo 3qit eqpence ﬁeleﬁegfrpaeen@‘fg t he

present i nvemiE®PID Na): 2k$24 Raedasthk k&Hd amind dRRoRaRE NIR{Sinus 6f the iRy

pol ypepti de(s) 0073 I ation of U tides The peptides of
t he present ﬁ@éﬁ‘#@ﬁe%%@»é@cbﬁggé}eGU®%WH85&€FEh%ﬁﬁ%ﬁn@%éﬁﬁewﬁe © For
exanpl e, t hetlpemhe des*.rylpsayphble apd ppptided, Syl vaieradatie)C-tdamnins b iy amaind aERNA
technol ogy or, %ﬁ h ﬁpy ﬁb%ss s‘am‘?eed"\'&mﬁﬁﬁeng@aﬁ N6 RLEARN fQ¥GOL T ON MRy

be syntheS|ze T onger es’inc udlng WO or nore
pept i des. Theryp@phmd@s Hrvdyomee amcﬂnacorenaswdl@ the puesiitiigengioni sol at ed

subst angis | v Aﬁ&eatfvremlpg)@@{de@@ﬁdwla S Bgldh@satfﬁﬁgl it p%ei ns and

fragments there or "an her che subst ances The” pepti des of

the present i ﬁwﬁh teﬁuhwutegmsem%wm iagigtiroam ghe %ﬁe‘ﬁn%}gs ‘@m}/@ecme 9F a8-on,
si de chai n oxhifgiht 6P theQmiRh SO BOMY ICatel@ihus Mi®Wal 86l oSKEEAnSD TS, efitide@s do

not destro he bi ol. ogi act t t he or
ot st r 0y POk SO SRl ey LY O e, Ot AR RARE LSS 45 OHOREL g, e
am no aci d msemntemitdhatid freyn the Nisedinub of thexaripd ecid seyuenar @abe SEQADsROUM

half 1ife of i Qﬁg@ﬁ%ﬁixﬁgﬁw&%’ %?J{l@ih?(ﬁﬁlieégﬁd ﬁépt}fgi@? aH{l/%? %éreh{.%gia {eﬁﬂgﬁgy be

obt ai ned throu esl's
sequence. Fowof d)@aampne aCId@mﬂen@ei ofrthe SEQPID NE is yrhshakedwitk vilowsortleusinewy be

adopted for QH&H%M@&quuﬁebﬁg&ﬂ@ewnnmg|) Peptide Synthesis, Interscience,

New York, 1966,
[0056] ~ Substitutions may be introduced not only at the terminal amino acids but also at the

position of potential T cell receptor (TCR) recognition of peptides. Several studies
have demonstrated that a peptide with amino acid substitutions may have equal to or
better function than that of the original, for example, CAP1, p53 (261072 Her-2/neu
369-377) OF p100 200217 (Zaremba et al. Cancer Res. 57, 4570-4577, 1997, T. K.
Hoffmann et al. J Immunol. (2002) Feb 1;168(3):1338-47., S. O. Dionne et al. Cancer
Immunol immunother. (2003) 52: 199-206 and S. O. Dionne et al. Cancer Im-
munology, Immunotherapy (2004) 53, 307-314).

[0057]  The present invention also contemplates the addition of one, two or several amino
acids to the N and/or C-terminus of the present peptides. Such modified peptides
having high HLLA antigen binding affinity and retained CTL inducibility are also
included in the present invention. 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 selected from the group consisting of SEQ ID NOs: 2 to
9, and 26 to 36, wherein 1, 2, or several amino acid(s) are substituted, wherein the
peptide binds an HLA antigen and induces cytotoxic T lymphocytes, 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



(ii) The Proteins, Vol. 2, Academ c Press, New York, 1976; (iii) Peptide
Synthesis (in Japanese), Maruzen Co., 1975; (iv) Basics and Experinent of
Pepti de SyothHsi1$39¢i n Japanese), Maruzen Co., 1985; ( PrTDRUB L /OPAENt Of
Phar maceuti cal s (second volune) (in Japanese), Vol. 14 (peptide synthesis),
H r okawa, 1991; (vi) WW99/67288; and (vii) Barany G & Merrifield R B.,
Pepti des Vol the? rou@@d)ﬂs@‘uﬁ@@ﬁ&uaﬁﬁbf d&tlﬁ@‘rﬁhé]%ﬁﬂs 25 WO

S A T I R A R IO o

knovvn geneti @feaiineglrd@@meng met hods for produci ng peptides (e.g., Mrrison

J Bﬁi@éﬁr ' 03\@8%04&7& g?‘%)gnt fgg%%[tlg% 61 fgpg(l;\gdeg%htlé §te ()%Hfd%'o? ?es? M?ﬁlh@dﬂ in

Ehzyrml ogy (eds
sui t abl e vectldr 1h&F bbamayp aridsd %npreﬁ@lgetﬁe@mlmfga%éeq@bljlc‘@éﬂe@@dé@m i de
in an expr esshddBup 66i¥istiBg O downstream of a regul atory sequence

corresponding to a prompter se S p ared and. tr 0 a
suitabl e host & alg@aé‘ﬁldxﬁéﬁ‘fe& %Sf‘g?fdgdn%%’%l déf‘eE’iOEP a?@lﬁung&?gﬁ&ﬁﬁﬁ ShiV the
present i nveatu anl 37Tbelshahtrewrel, 2, bﬁsetvhlahamuiotaarcmg atr@smmiwdewhaeuptﬁatl de of
i nterest. I r. t|n an in vitro
transl ation g’y@?& ;! %‘0%‘3%‘%\?%8%11 %/I{r%idg &Icegg%to oxte hpml% tg?ft %|dnvent| on

provi des pol yrigtheotmide scidisequenenciods vareyeinthet dneina hoidepguencohsdngepbpdes of

the present 0?%%119‘9 Eﬂ%&e}iggsude pol ynucl eoti des derived fromthe
natural occurrin gene nBank Accession No. NM 018410 (for exanple,

SEQ ID NO 49) ¢ gﬁé@@ﬁ%@@ﬂ%ﬁl%&% e NsEFvius 0btajd bR D N@ insdedest frea
sequences t heﬁeeg}t)up E@is@iig of RacipboasRhicaRsanyat i vel y nodi fied nucl eoti de

sequence” refers sequences whic tic r. essentiall

e ek RIS T s g oG BRERZEY OF HME gonet i o
code, a | ar geomdigrimgrof ohlideundeucdmeal | y i denti cal nucl ei ¢ aci ds encode any

g ven br ot el QL pd Ak Brodiea§PAROS BRAee Tl 6 1) LA i encoce
speci fied by teremdotien theee pardidas mgyobiactall pathedr ingodunpd ot APRe cor r espondi ng
codons [9@3g" | BeslvNel, W‘h tRe ﬁ@ﬂh'd@@ecfu'%ﬁce%@?&%ﬁ@al@@h)pgﬁ%'di'%e HED a&'dC| eic

acid varlatlons ar e | ent varlatlons ch are one speC|es of
conser vat i velS§HUsBes ¢f @dmeﬂagfin&tw %@mgwwwwh@@gé&lﬁe@%@@ﬁw MEF ei n

whi ch encode@ffactpelmhlaéauailmmudeaﬁbtdeﬁﬁo@ylefgyc @@ﬁ}ﬁbﬂﬁh agﬁndtepécﬂcagubaﬁahm of
the nucleic aC| eco hze t hat ?%h codon in

a nucl ei ¢ aci"§( ee>88 AU&?EC% ehF ?aél Pe%r&ffﬁ\ﬁmd‘)gtyﬁ& SATYCEd0R!
met hi oni ne, databa's@go m@mtuasommwtaqch thg scd{wnwd)@/thcpcwmefmmcltetsylpﬁ opinan) may

be, modi 1 ed_LnXbalhcsof #Ekd R WHIFAEah RERTHLE I ARERT 0L cach

silent variation a nu el C acl hat encodes a pept e I'S lTcitly
descri bed i ntERRIeReb seletyes @ggptideewith 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.

[0060]  Although peptides having high binding affinity to the HLA 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.

[0061]  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



[0078] The pol ynucl eotide of the presens invention may be conposed of DNA,
RNA, and derivatives thereof. As is well known in the art, a DNA nol ecul e
is suitabvg0tmpowed of bases such as the naturally occRCTiJRZp1bosae? A, T,
C, and G and T is replaced by Uin an RNA. One of skill wll recognize

t hat non-naturally occurring bases be included in pol ynucl eotides, as well.
The pol ynucl eaikocgeQhnd Bterptiasenioni wivetht ipoptiddeymBngoeh DY pRltere,i des of

i t hout | cid. s s. For

the present inyention with,o t er,veni amn uenc
exanpl o, { he TOHEP ARG o e gtisre e P abY I TR EDS e o
(e.g., enzyneeliedoghe teaaipn I6eMDU2ARENIL bhBOAPTR! BR2Otdr POUIET toegpresice)  of
the polynuc! adiad I afdlfn (RARAADRINBENI AR iFUCh IRRIRESL, Kiiehnan R,
pol ynucl eoti de may include any additional sequences to the ¢oding seguence
encodi ng t he Lisapipigd. 612¢ helpwds Enmys dyvRimand DIrbluneloampra 20pgAug, 61(8):

pol ynucl eot i d@{l%%R};@l@te@tAIﬁ@l@mdﬂ)ﬁﬁ‘,_tLiHKth?{ mlktﬁicﬁ@ﬁ bf(j_@'th‘é’épohMWﬁﬁqiﬁﬁgm atory
sequences requjred for X i 0 e peptide or mm

expressi on vERYY @EH'4S Hh](é}%vﬁg%@%ﬁrﬁ?ﬁ%?ra%ﬁ% r%}g%i depeiifen ny%%%eﬁgﬁ‘& such
recombi nant pokyHuedteatd Tdd) repyonde) qan dpasal Foyetdneplerand pugeatdBmaof be ra-

pol ynucl eot ! sl ILAHER-eRTNPIh Nl GG RTBLANL LPRONIAGS SkD g, o

exanpl e, pol ynmerases and end nucl eases. ' Y reconbi nant and chemi cal
synt hesi s t edhnictugsretmyeddeom deitatgst pribdatienttielpat ypay be extmidedbpf t he

present i nventd,QilineN-£xtf Eﬁ)du@ecpﬁldylgféﬁée%%@ﬁ‘ TRde DResPARA G DK at
riat y. b

insertion into an appro e vector, which may be expressed when
transfected iCATHIAMEBHBe] ReRtidse|and visppliFzipgtheyalibition Zpesa ghihe nssia Wéngray be
anplified usiangl ahBEOMoHGESN 0 bnEJiRSSi on in suitable hosts (see, e.g.,
Sanbr o al ., Ml ecul ar .Cl oni ng: A Laborataory Manyal , Col i ng. Har bor
Cabor ot ey et SheBby iR R S o s SRl e et b

synt hesi zed waisRigcoNeedhiai cbphgsrlet ecdurhpgpeisles sdectielsfcom hewnp thdse peygaige SL &

lyer RP, Tet r 92. 148" ACER ; -1 . EM% 984, 3:
801- 5. [oosowﬁg%gggﬁos&ld_sr%é‘eg%ég%%%‘_‘}? R%ﬁt@ To%nN%?? L?_ezr4 br oV e4§
i ntracel | ul ashereesd pardenlady high CeblowdneiBilitys well pr gl hindogrgdfiaieto dnodhdd

between the pERLdAeRuLthiOpedeS SlolextRYBINd QbrafetlelibAbaMIRNT dR pERGt !
surface. Exosones may be prepared, for exanple, using the nethods detail ed

in Japanese PREBHP™-Application Kohyo Publications No. Hei 11-510507 and

W99/ 034883 ardirieymdie, Hnanedethalisisngsuiedemobitaitdietlaf suoip@aidee ad sovhgear e
subject to trea eventi X0S0 resen

tent, and/ or n. The e s, of the t

hvent | on. may e ek Ordpevab PR ARy o KT PR R MGl £IES of ¢ he
present i nvemptédonts. THIO 81} erh thetpopabidity biluhkanwi gensddsmed udiwdnd respdmseconpl exes
must match t : SR L% t | For
xarl o, i n tRanS SR EaH B L R o R 2 R e
HLA- A* 2402 afte WERU foraigitingrennianiy Asgpgd IR trasperagpespritas he persidgse of
A24 type or tHheeededPRvEfiRN gg&_fémgia,l pépﬁmrlﬁ%@chnaaﬁﬁﬂ& adi GeqlRRANRER edNd
Caucasi an is favor ablg {ngﬂ& 3j ni Qgﬁgﬁ fect4 ve results, and subtypes such
as A*0201 andlom ePoR pF Sailﬂ?p% 1%, °* the clinic, the type of HLA
ant i gen0@d4]t hdnpaditiento medificttisrgoftthe ptes@n peptides Nligsikiegabedk, ithe [Eeghvidec,
whi ch enabl es,_appropri sel i-on. Qf i des hayin igh. levels, 0
b ndt ng. af {1 B SPRhformBLeRL I8 BEPbHERS WM IR RRL
present at i on peplgetheimBhereqivitoCdérinderibbtyadlithpergindaepsdowidagon gh bi ndi ng
affinity and Q&ab@?!ﬂ% Richih ke re§H0RE T W HifdMn .@e%ﬂlﬁ?"‘of%r"% liddsQRc1fde: 1. 2,
or several ar% no acids may be perforned baseé on the am no ‘aci d sequence of
t he nat ur al | yheoReptifes ¢fghe-Dioremt prientian oydp{ildendygils parlideg derecddpomofliss HLA
antigen for theA€X0sGARer9betnen HegRphllesi iy @81 k@Bwn irlthe art, for 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).

[0065]  For example, non-HJURP 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



WO 2011/ 111392PCT/ JP2011/ 001407 peptides having a sequence of any one of
SEQ ID NGs: 2 to 24 have particular utility. Alternatively, when using the
A2 type Pu@2amtilge9n for the exosonme of the present i nveRCIrOR011/b@4pepti des
havi ng a sequence of any one of SEQ ID NGOs: 26 to 48 find use. [0082]VI.
Anti gen-presenting cells (APCs) The present invention also provides

i sol atCI ed AFC@eﬁehattls igsehe s Wf@dﬁﬁlefe&pﬂﬁdemhtﬁdh fidk Aneasit drg@asy aiidid the g
peptl es O t resent enti on erive
PFom pat i ent SR ERERS sRET™ pBeRinb T ARG s P Bl Ruabdiny ' be
adni ni st er ed gasesyaickthee® ipyluth birsetlesd amd/ar hﬂaﬁocﬂbssrﬁfomdmgmdphdcstdeelwedr ugs
i ncl udi ng th r

APCs are not |mte to a particu
cells (DCs), t%ﬁﬁg%‘?sﬁatriﬁV@elops macr ophages B cells, and act i vat ed T ceI | s,

whi ch ap@sds nomah@mr&mm cREO BIINACKRUSs H'Hmcﬁﬁgl §e[9ﬂle§ Bl be REdWn BIHeage SO

havi ng the SOPORGESKTEHNG el Fgriissor Eouiiming Apba e HaHCa s ¢ ne

APCs of the paebendediin vl&nhve)mDn [(008R¢ hann&xaniplse ,dlst:h)@edNRQSanDné beodimrasent
| nvent i on rm%kllﬂen?l?t a?ljt %d r?ly yﬁef'lﬁglesl,:%% u}%iu%ghodeer | SJU§?J Re%gdes geytes

and then contact ng em vm : e present
i nvention i now¢ br moreext th¢ non- HﬂURﬂ? peptides, Wtemlenhw@e@tcpdheg safh pdigpaptidesent

invention arg.agdfi 'tégt%&ﬁjdfe)ﬂ)c&lﬂﬁessé{{}hﬁg&ﬁarb“@@éythat present the peptides
of the resent I nv ntlon are i nduced I n the body of the subject. Therefore,

the AP t hepbavshbkqdpeareqscyie A Taseiodstelt %QOBQOR?@I li € &S ChEVARITs

fromt he S Ublnﬁﬁr aﬁeheﬂlyad{ﬂlﬁﬁog&ﬁb oR ﬁnﬁlbﬁe Q@lﬁﬁﬂsé eﬁmelfauh@ Befides @Michican @Bt i on
to the subject.. g‘ﬁ? nati vel

t he res |nvewé may be
obtai ned by YRTHIE ﬁ“ﬂﬁéélo‘\&/%%ffaélé%‘ﬁmf r“b%n 80@6%]1%8 C\XF’P?PPP Jlglé‘ﬂptu de of
the present ipolyeoptel (onnudl084{l theodiiTde pblytdpe) parelsentministeent mmnstamlyrdo&n—

admi ni st er edg‘i&ﬂ%u%}{ gfo%éol feoé | {orh‘ﬁﬂﬁn%lg'qo 1 erfe géxpegﬁs%eofg@eﬁg %R&ﬁnncer

t he subj ect n conbi’nati on w udi ng the
pept i des, ex@@@ﬁ@eneremcsng)$ndv¢r@rev®man imyenstiesponséor exanpl e, the ex

vivo aq!mey St rigfel RPridMBYcah 'BG diH&i t%%@cﬁér ffectlfor %Q'tﬂl@&sfe'dﬁglaﬁf% s&j’u‘éﬂ?ce% hirst
subj ect, b: contacting wt step a, with the peptid nd c:

adni ni st eri ngPFhRoIxopEs. gpd Qxeéﬁes P@Y@P%eo‘f?ﬁceaﬁse&l lwegsf WSF“? &2
subj ect and trtmemse@etnad , Ptil] Netl. Avd. Ba WHe 9sarse: s8asioy4gueds; G’l[beﬂtEey ahe

i rer ent Ll Sal s TG SOPS 0ht aknadPunslieg, By R B AT 1t ster ed as a
, but are not 157@)*8%}82@ 198M_TarbleadlddrExpaNedr | 7 o) 2284300aHoh. Patyppdsc al
cancer, chol ag ﬁ’l ah' ot n&ERAL&GS A0 Bom o&%%ﬁﬁ@e@%ﬁg@_@%? e@%ﬁ&’{é@@&fs

cancer, Diffused- ngystrl Cc cancer Iver ca
ost eosar cona fordvefrgn&rp o Bk ashis plseecindasreaying me@e@teeremer renal

carcin (]!0@69% SClarthe@hdre [ the Bg@ld@y BPthe pRdeht@fvdntidh ataytiéMFtherDidked @) othém t ed
thereto su tazn(():g'sllsg' ong as tl%/r‘gglznot Y 14gu(:1b1hty Such substances may include:
peptides, lipids, sugar and sugar chains, acetyl groups, natural and synthetic polymers,
etc. The peptides may contain modifications such as glycosylation, side chain
oxidation, or phosphorylation; so long as the modifications do not destroy the bi-
ological 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.
[0070]  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).



The present invention also provides a pgthod or process for manufacturing a
phar maceuti cal conposition for inducing APCs, wherein the nethod includes

t he step WO 2atmi1xidng or formul ati ng the peptide of the iPATAR2I1OMMITh a
pharmaceutically acceptable carrier. [0086] According to an aspect of the
present invention, the APCs have a high level of CIL inducibility. In the

][ er mI Of[?(ﬁlir]]g h Ng&%e{/erpis foldd Abodte, Qeinliﬂﬂr%i thy modtfted ﬂab@dbsltlsat elredsiubsﬂéﬁied{]dldlﬁed o the
evel of that PC caontactin ith no. tides may not

| nduce ¢ he oPE odRY SBCAR P ikt oG RSP S R Rie iR bfihelimy Do
prepared by actetyhwdowpacd to nokudegeptides sndp solfeenafdaﬁos f)esreﬂdcrcﬁgl Ahe present

pol ynucl eot I G fG0dhdigrold11BHRINER B kB RF € find Pgé19alg

vitro as well as t ntioned apbove e uced nes nay be in
the form of W%haﬁmammhmh@§cmltm Qﬂﬁé@fqdotp quﬁtmlfd fiet ¢>@mpilfhéllmde

wi t hout part ingdhI mhy Mch@kisRps of:var i ous net hods conventl onal |y perfor med in
this field, such as 1i ction, el ect oration, | ci hosp e

met hod may be %8Ryt %Eeéeieﬁ@élqlaé‘glpgﬁtfeﬁ{)oﬁﬁﬁm%)a;? ’feé P%\B &IP ed in
Cancer Res 1@%entﬁﬁVenﬁ6ﬁ2 7, J Immunol 1998, 161: 5607-13; J Exp Med 1996,

184: 465-72; Pu I |on of International Publication
No. 2000- 5092@1 %Pmlt%g“a%ntﬁgg‘rﬁlﬁ tﬁ'O-E lﬂege ene ain%to APCs, the gene undergoes

transcription,c: serlemmtgahq mptldahdvmg]eacmcr or higkergetivity arednthenl titee eigindlned
prot ei Mod)pr C}‘I"&é‘lﬁeﬂﬂe Q&nMij £ BRfudk l\@ltlc%ﬁ"cﬁ% hénvﬁ”ﬁlPérondﬁdEQBf?i‘t&gﬁh@
presentation pat hway ent partial peptTdes. [0087]Vil. Cytotoxic T
| ymphocyt es GE*PE@‘)‘C aCUA(ltETL i nduced agai nst any of the pepti des of the

present i nventH@einSthe BRLideS bS5 tHeRede MM NENTOATRANES bd@elibdiths CANURIP cel s in
vivo and thus b%ss ﬁ%ﬁﬁ vacm}gle@sl mlar to the peptides. Thus, the
present i nveREPEIN(Pr 8V ROVBTHCErLs that are specifically induced or
acti vatea/3yy diyPepatatien pf HSERP ppptidesdes. Such CTLs may be obtai ned by (1)

admi ni stering 'fh%f‘ﬂ gﬁcﬁ)és 0?%6 re&fn gntPJ qg%%éﬂ%iﬁﬁ@% h%%lﬁ{ngwjt&%hﬁ%%s (2)

contacting (sti erlve Ive ce
peri pher al bIF@bdxarmi@rm%p@& e$ @@kbeyte@@,reldrsyvﬁh@m@llw bwepb@bmlyﬂ?l&é( s) of the

present i nventhAflods of HenfoNLARhER TERRAREL bi U fakhsinOnRATHANG! §‘}|/n bl ood

nononucl ear Ieukocy es In vit ro wth or , exXxosones pr esentl
conpl ex of amhaiZad HKkYideHlyMas fongepryy pepd %ﬂpwél@dwp&é@%? peptides. ﬁlfhieodum ng
a gene that !peptﬁde@asayaoepmlme@,qleeqﬁmﬁed 8N oKrtedGubstdnti@ lfree ERPbMET (TCR)

b bi nd h d h
cxosones. my Bk aPuiER GU HhabS a8 G0 BT dng G sb Lo ¢ ne
met hod of (4yubssandescri bed bel low in section "VIII. T cell receptor (TCR)"
[ 0088] E@@M LSrafpe egﬁ&sl?{f%%eﬁg}sén%‘%@ﬁﬁd?ﬂn%%’o ‘E‘R{dﬁ tofhd QPR %15‘796 S who

are subject to t t ment or preventi e adm ni stered by

t hensel ves orSYLaHO@éerCﬂiamWaﬁmwr@ﬂlﬁwhowlﬁggl PFRYIl isHgh mRdifisaensdlosnadf t he

present invepbiRsy ME b%@&%&nﬁ@bf&ﬁ@o@ﬁﬂ%ﬁn&%l Gl)@ﬁﬂllﬁltsirﬂﬁ/eeiﬁ(ﬁcﬁﬁ&a?uong-he
cells

obt ai ned CTLs eci fi.cal ai nst, tar
2011/ 111392P@$‘¥¥§2‘8€ P@r@t_‘&%‘? FAUTBA AFIHY O ‘Pfgerp?é‘b‘fl? aed f%‘fneflﬁ%thﬁP mayhe used.
i nvention, fCﬁ(br cema\lpsnal a)mti‘aaaseStaaeerpmﬂtaﬂﬁiefe ofigeteptidesi nducti on. The target

grel LZII Sﬁ AP eps[ i ans eepcfg g?ln‘%%‘.ﬁ[ %hﬁa%iﬁgalkgyﬁroﬁu%hm?ﬁd g}?haet% brag%de?lt a

peptide of t I®e thy sdestad dnmive acid oequsnce. ier c?eﬂrmpls,mom@élomi@epbd@wnmﬂmat i on by

the peptide Wh(ﬁismwyvn% s &am%ésﬁﬁh@gtmaa@d CTL attack. [0089]VIII.
T cell receptor (T esent 1 nvention also provides a conposition

i ncl udi ng nucl(@®ifEPEs @Fém]éfﬁ@@&t‘?@ﬂﬁléﬂeyyé]b(ﬁ‘ﬁ@s 1968at are capable of forming a
sugunlz 01;] a Y%lwhé Pmﬁ@ptvtaﬂ Zf,]&@&dqrml@mﬂesﬁ'elgm(ﬁ)frEﬁ%ﬁ* ngfthetsaiTE TThel |TCR
subuni ts have a o form a n specificity to T cells
agai nst tunor (H’é%egpiifr%’é‘é]ﬁ S %80 ﬁ@known met hods in the
art, the nucl €iw BasicslsndEX @ {pineant oﬁP@tlkietSantheha(msIamesd)el\/IIﬁBers(Ibuﬂ|9$$ of
the CTL i nduc i

dent 1 ed (wa2bgs 0355 0L PRRG R RRLA TR AL YUREHEI NG ] LR RY) Y

For exanpl e, symibeseQRHirekdvod 1P8lipreferred to anal yze the TCR The PCR
primers for tl'(el)@@@bg/%ygggzgﬂdbe for exanple, 5 -R pri rrers

(5 gtctaccagg{cattcgcttcat ).as S5 side priners %a NQ 51) and

3- TRa- C pri mer¥iyBuzry et Ygaticat Bdt chpaigeyt 03+ %Oédéé’ PePerside SRt Hha
chain Cregion (SEQ ID NO 52), 3-TRb-Cl priners
(5'-tcagaaatcctttctcttgac-3') specific to TCR beta chain C region (SEQ ID
NGO 53) or 3-TRbeta-C2 prinmers (5' - ctagcctctggaatcctttctctt-3") specific
to TCR beta chain C2 region (SEQ ID NO 54) as 3' side prinmers, but not

limted thereto. The derivative TCRs nay bind target cells displaying the
HIJURP peptlde vvlth hi gh aV| dlty, and optionally mediate efficient killing

Y b .



those of another mammal) to rapidly angdseasily produce nodified T cells
having excel l ent cancer cell killing properties. [0091] The specific TCR is
a recept ovocapabid2of specifically recognizing a conpl erCoiP201peptide of
t he present invention and HLA nol ecule, giving a T cell specific activity
against the target cell when the TCR is presented on the surface of the T
cell. A speciAdagerhie®ogR] Newry @k, 1930, BlioyvEs.conpl ex may be confirnmed by any

Kk ds, d f d f | HLA nul ti

st ot ni O RRa yARESRERG Mo BT Rb g AR he Sl R PR E xpp b affie F"

i nvention, amtheEtihGSRPEhods aprodyinggrepodes (ng., tl\lﬁ@rriEdm BER@Rcaswingy 1977 cEiR: be
confirmed th?%%%l-rcgﬂ CufR LB HHRY ﬁi@ﬁogsqﬁﬁﬁ gg%&s Wétl%?ﬁ %ng{u zes a

cell by th hat the sig i'S transm Intrace

confirmati on 3th&R)-thee e%@@l@iﬁéﬁw fl |8Wé>é|e ‘cf@ﬁﬁsll@sb%laﬁ agiOhélusleqm@fé@ncodlge ﬂwo
2011/ 111392 PGE_#eéE‘Z@ﬁéb’tl@Q MQ?e;@%s@ﬂbWﬂo@m%@ b, Ub&/ﬁsti/@aﬁfbﬂah@ TP} QXulidest s on

the T cell surface é al so carried out 5 %{: i%eferred
met hod i ncl u§8ECSPPRYIn %é?rﬁfoémt?rﬁ&q‘éf‘élf lﬁPFFé’ta e&r‘f‘n fra WS&PH? ingo ytifaglepst
agai nst an HicAll. pﬁmhtvemerstaad@ett e hre atvoqitovideChy mmpmgbntﬁhe@menafﬂ&abost

[ 0092] Al so, CQE %Shthg Sgurﬂure pr&&uce erlge)e:fl)ltlg 8f 1%1- %st I C e mQ{/ %Bg Kb?d by

transducti on "W he nuc e| cacrds cod ng un| S pol'ypepti des
t hat bind t o prdvkiced) WRMrp eghofitig a@flﬂVéngffﬁﬂSBE@ Y3 tNDs : 2 to 24 in the context

of HLA-[é\@ﬁ ang. Pb%ﬁuélgcﬁhd% gptides of SEQ ID NOs: 26 to 48 in the context of

HLA- A2. The tTansduce s are capabl e of homi.ng to cancer ceI s in vivo,
and may be expddé %ﬁewanonmwsmlxw €AY %é’(hi@lagnqor%e onY plothe eafgyre;
Kavvaka{n et @tle-ntloﬂed popuney of,thelﬁ&serﬁﬁ&%n%ﬁﬂrhésle%&hhe p&bﬁuc@tﬁle@ﬁeﬁd&ﬁf | _
resent inventio e use m a enic c eful in
P eatimg or T e dothet osrigie LAY Sd tge MR R o SERO8H biRD ARG o
protection (waﬁme/m:zm\m 10D938] thixse Hvargmaentivetitel s mbsifed mesleotide
conposi ti ons s%q% & he5P H%%%@%?ﬁe;@ﬁgse' %oﬁs%%ltl%lg%ll&?(fn?d &}é?éo?ﬂe L ueROeEr

such as AM., er cancer
chol angi ocel lr‘tfb@rto @@qv@ncmsr’vﬂndcwod@:meoﬁi@épatsselstwélwdenélgdmag@@mdancer

Di ffused-typgegRftdsl BeGRARCEN the ik dBEraABERE ceNeldode | ARR ML PST BRRAT COME,
ovarian cancer, pancreatic cancer, prostate cancer, renal carcinoma, SCLC,

soft tissue tGAYY Wapricabaysleicpgids ?Qﬁ?ﬁ? ARHANER BEPISANLIFPr anRse- the cedfs ' ¢ he
pepti des of @CAMBEAUGTEnLhdEST DI bﬂi@dplﬂ&se@mho la0iM @ Menii i) THEY, ab@veu;sp@lsuﬁ(ﬁf the

treatment and/.or for t.he. pro X1 f ang and/ o vent

bostoper at +veipe il sBhRRHFL B4 Sadiin, GRARE0 pRYER e RO B ERLN s S0res a
phar maceut i caporaigentodosubbestababwshout @hpfmg tlhB encdded polyeefttrdea$udntuckend/ or
prophyl axi s %d%ﬂﬁt%ns agés‘%gﬁt JaPhtiBSMEREh AR S s ?&%sod}%ﬂgér\‘/aﬁwlé currence

t hereof , such agent, tance or cohposition in Ing as an active

i ngr edi ent orﬁ@deﬁiedmﬂr@nems Emerygeisteicredd segpenss|herpiie vaishiegeades f pepddaples ent
invention as dagrdes é\)é@y bogIdiiRnt vartdhibs bR 8le nBleYo acdiNORIESRIMtin RRPA GaS My

be expressed on the surtace of. an f the foreg g or. eII such
as APCs for (FfOSpe e if;ljil‘ fflC é‘ﬂgé?’%ﬁ@efgbg; W@&%ﬂ%@f nagihy e|9’i1?3’

addi tion, t heo&imﬁoemmlomnednﬂm Whihicistcadigetilyahy owify chéen fa)entyptd)@harﬁf t he
present | nyernlrﬁ g(?cylflgé R YIQI% a%gguo%?ﬂl% hc%n?gatl o?ecu[]eg Acgor%mgl}p feaé selleg{ esent

phar maceuti ca ances or
Vanatlon of a nucleic acid that encodes a peptlde is implicitly described in each

disclosed sequence.

[0078]  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.

The polynucleotide of the present invention may encode multiple peptides of the
present invention with or without intervening amino acid sequences. For example, the

intervening amino acid sequence may provide a cleavage site (e.g., enzyme recognition



[0094] I n the present invention, the phpgse "active ingredient" refers to a
substance in an agent or conposition that is biologically or

physi ol ogvoabiwytiaaei ve. Particularly, in a pharnmaceuti cRCTAgzNM1/0@A07
conposition, "active ingredient” refers to a substance that shows an

obj ective pharnmacol ogi cal effect. For exanple, in case of pharnaceuti cal

agents or coRpAghid)ofshel @ilytigRotide bin@e hﬁﬁﬁita@péptmres.mme@ﬁdr@rth@fpogalmcer
active |ngred

t th t to at t
ool ot oo eelehie sl bt WD SEIRAE IR etk Spflauede’ o
directly or ipaplideadithe/preRmeinyeatnbny Fosercaimpe tthopolymycléotide udy beedreei ng or
inhibiting c
2011/ 111382P%%§ @58%%‘%%%8}}7‘8% g%@éﬁ?ﬂfd@ﬁegﬁmw #g‘%dﬁtgfl%egljﬂ%(}éﬂed A e XN Before
formul at ed, 'PEstioYef thegrentdasimay ke &) expressioarviegldr frbasayd) With krarker gengs

subst ance” Ohpd 5RENTH Sedlerad Qe EdcombiHaRe ;Rﬂﬁﬁi%[gouﬂébﬁhﬁ@ﬁ@y&pmh b g&nhﬁa or
conposi tions fi a vac eéﬂ% I.n the ent bnventlon Eg%ase

d us
‘vacci ne" (al"§d! ar“é’fﬂeﬂ? PSISi’nPf)le‘é PSR SY ER WL S RYBRIEIRSD W‘EP%P%“I
subst ance t hakarhpis, pﬂpn&uﬁmkmdmndﬁudaﬂage anti-tumor imunity upon

| nooul 3R | 1 A0R) A, LOPRRIE ARLICESH |62 A48TL 8 Orp GATRIRI i Ons

of the FAvention can be used for t prevention
cancers, andhpolynpelestides iobthegiiesonsinopeioat Fuexpmpler r enlysutlbatidechay be subj ect s

or patients iRglidy B‘ygln*éé&‘ﬁ%ﬂ 1&8%%?&0@&5&@%&&”%@ &y H@éﬂﬂess@&’%vh@r?t limted

to, nouse, rat, gulnea-pig, Ig, cattle,

horse, monkeytanggEedHlo aﬁameﬁpwpfﬁHzféBembta\feﬂy émoamuyfeaﬂ%mﬁié ¢ paplifjed
i nportant anius@k POR @cl@lﬁqmtdr @ﬁ}’él@ﬂ;l(ﬂﬂh@it&bl& ROQ6(sks canBdneirosndadi ment, t he

t I t - di '
ant act ur i g dopReBat M daPoriB LD GBS Spr Ly Pedohn Seuaebr or
tunor, said d889)yvalemytiedyenpolgalciotide nfay bnsambexgzed us{ng)thasqiepghase of the
present i “Ve@éc'hﬁ ues( Q%Féscﬁﬂ&i B Bed S%g‘é si“(%ggéﬁgp %?J&h@dﬂ?ﬁﬁ’éééjﬁsgfz[ | “1l osed

herein in an exp ‘an "exosone prest

peptide of tﬁémﬁﬁésﬁﬂbE%ﬁ@@dﬂ98ﬁﬂbﬁ0ﬂﬁ% surface; and (d) a CytOtOXIC T
cel I ofjohdtg Press@kohdyention. [0097] Al ternatively, the present invention
further prOV|des an active |ngred|ent faor use in treating or preventing

cancer of tunoie REgeRt ia¥entiva THRbeT PavadRs 18t lal vesiden @Hethgrosomeswhich
peptide of tIpeespﬂita@ﬁipuexlem&ﬂfedcbeuwe(eb)heq)dpudés&sfqh@pﬂe@ler@nﬁz@dmcstgarﬁmhAa

peptide as dlarsl'& | ens %(Ijl ﬂI‘PeHI: Stirfice. "ERoRER l’li’lg? & It))regareg "0t example, using the methods
detailed in Japanese Patent Application Kohyo Publications No. Hei 11-510507 and
W099/03499, 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.
[0081]  The type of HLA antigens included in the complexes must match that of the subject
requiring treatment and/or prevention. For example, in the Japanese population, HLA-
A24 or HLA-A2, particularly HLA-A*2402 and HLA-A*0201 and HLA-A*0206 are
often appropriate. The use of A24 type or the 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 HLA 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. Furthermore, in order to obtain peptides
showing high binding affinity and CTL inducibility, substitution, deletion, or addition
of 1, 2, or several amino acids may be performed based on the amino acid sequence of
the naturally occurring HJURP partial peptide.
When using the A24 type HLA antigen for the exosome of the present invention,



(c) an APC or an exosone presenting a pgptide of the present invention on
Its surface; and (d) a cytotoxic T cell of the present invention.

[ 0098] Al tworzattymedog, the present invention further proviedegPzivealned or
process for manu- facturing a pharnmaceutical conposition or substance for
treating or preventing cancer or tunor, wherein the nethod or process

i ncl udez | t he peptfes Qfawh%mwl@hbengf Aynaioff8EEUID Nlﬂsi Ytoo24 W@haio@gﬂroalﬂ(yy)
acceptable c th,an actjve ient.se ec from ng. a) a
pept | de of ¢ nulesiistly nATuAgk A BPF SRR E bt nb SR AR s
pepti de as dischosedhdpaptides havigna seqpeassif bhe ofiophEQ IDNOarR6APES dindan
exosone preseniing a peptide of the present invention on its surface; and
(d) a cytotoxic T cell of the present i nvention. 1100991l n anot her

enbodi 2]t Nl Andeemprepeniingcplds $9 provides a nethod or process for 32

WO 2011/ 1113926 HhRROAHHARDASRD ﬁf@\ﬂ&é@élb!ﬂ’ed NP tpmﬁégeﬁted&ﬂpwes ¢QFRasi tion

or substance f reat.in reve cancer .or tunor met hod
Oor process i ﬁ‘@ﬁﬂa]te’é anfjge tagﬂélP%?epgg (i}ﬂhegplﬁﬁelﬁé‘%"e{}%oq %F%%Hrg’ﬁ ﬂh‘et“glg Gs _
phar maceut i catdyybeateripty ool pagien@mihy aae ayicabl @ememtlaad/orpk@emon titemagt | ve
| ngredi ent | %e agm?cl%tgr%dég Qacc?nn?%g thengseivegop 1(;’f1pct0I qaefn 10n v&?}ﬁln escf"rué I nventi on;
(b) a nucleic aci'd"enco such de as 1'6%¢ erein tn an
expressi bl e fimlwding (lm)pearrndee\lé@ﬂwrprawnémsmm QX(EQEIM ion§ Tdspepti de of the
present i nventTl”Br]A érrs ﬁotsl ft@d:f% 'a n@éﬁcul&ﬁ%n@oﬁ%ﬁl@%ﬁ&irﬁluﬁe%@h&rltﬁfceﬁlpe

pr esent i nvent 1 oNn. he p ar euti cal agent S subst ances or
conposi tions (BEsy ﬁéﬂgﬁ{]@@éﬁpllq mAsHphagescBsells, and activated T cells, which are known

to present proteinaceous antigens on their cell surface so as to be recognized by lym-

phocytes. Since DC is a representative APC having the strongest CTL inducing
activity among APCs, DCs find use as the APCs of the present invention.

[0083]  For example, the APCs of the present invention may be obtained by inducing DCs
from peripheral blood monocytes and then contacting (stimulating) them with the
peptides of the present invention in vitro, ex vivo or in vivo. When the peptides of the
present invention are administered to the subjects, APCs that present the peptides of
the present invention are induced in the body of the subject. Therefore, the APCs of the
present invention may be obtained by collecting the APCs from the subject after ad-
ministering the peptides of the present invention to the subject. Alternatively, the APCs
of the present invention may be obtained by contacting APCs collected from a subject
with the peptide of the present invention.

[0084]  The APCs of the present invention may be administered to a subject for inducing
immune response against cancer in the subject by themselves or in combination with
other drugs including the peptides, exosomes or CTLs of the present invention. For
example, the ex vivo administration may include steps of:

a: collecting APCs from a first subject,
b: contacting with the APCs of step a, with the peptide, and
c: administering the APCs of step b to a second subject.

[0085]  The first subject and the second subject may be the same individual, or may be
different individuals. The APCs obtained by step b may be administered as a vaccine
for treating and/or preventing cancer, examples of which include ,but are not limited
to, AML, bladder cancer, breast cancer, cervical cancer, cholangiocellular carcinoma,
CML, colorectal cancer, esophagus cancer, Diffused-type gastric cancer, liver cancer,
NSCLC, lymphoma, osteosarcoma, ovarian cancer, pancreatic cancer, prostate cancer,

renal carcinoma, SCLC, soft tissue tumor and testicular tumor, but not limited thereto.



be used to treat and/or prevent cancerggor tunors, and/or prevention of
post operative recurrence thereof in subjects or patients including human
and any ovbeniwEmval i ncluding, but not limted to, nou®€TJP2I/OP4udThea- pi g,
rabbit, cat, dog, sheep, goat, pig, cattle, horse, nonkey, baboon, and

chi npanzee, particularly a comercially inportant aninal or a donesticated
ani mal . [Oloﬂ]rlécpmeﬂnﬁgsnh@nhm pRHESS I mEtAYE B p100ess fehardEsctingy HGhadnaam no

aci d sequence_sel ec Q.2 en found to be
S aa t et eratabC Ui eulg TERRPdag Ancs W Binihs bRl AEATES e D Nos!
26 to 48 havedmmemgbn@mMUhungdeEpmﬁamestnn@nm@lwphaqbampepMHdﬂxzmr t he
candi dat es tnﬁg<gg¥]&£guce potent and specific i mune response. Therefore,

t he present rmaceuti cal substances or conpositions which include any of
t hese peptal desA%pfdfmg PeanzaPerd Of tiePresepiuiBHBiON othe SRS S pVaDhigheyd 0P Tdnd 26
to 48 are paﬁ&hﬁﬂﬁﬁ@'Mnﬁ&k&ﬁﬂﬁfﬁ@hqaﬁlaﬂ@TDhﬁhkﬂhh@ﬂth@hﬁﬂbéﬁ%kﬁe%ﬁ@@ﬁ)HLA

antigen is HLA- The sane plie tical bst ances
or conpositi I&P‘Fsé‘\%\ﬂ gﬂlalt hX IA?&C%C?H%W OiRTQEafe Ua@smﬁ?ﬁ&ﬁaytr}% uce
peptides (i . ehe CTheSybl APCChadig diigh ddvet bfeCPL a&mmbﬂntn\tmrtbm@ared by a

[ 0102] Cancer armeeut |

conposi 1 ons stk nish SRR B Ao BRRARTREL M PincRedadl B F e brgengi
cancer in whiof thel-ﬁzltﬂé@t ingentipndd Ws(im vgro, asi \gelbaﬁethemt@slse@)tmncdr@bqydr ‘Rag,  but
not limted §g.#Md Qﬂe?ﬁ%ﬁ%e?@ﬂﬁ%pm BF Bﬁﬁs SrANGAS, 1Ex%ﬁ{ Yés%@'me@lﬁﬂ%%p in-

chol angi ocel | ul ar ca crno , .col orectal cancer, ophagus cancer

Di f f used- t ypérogaatian; iacludm ufhout pajdsulydipisationngeatious my%ﬁwawe%@na y

t eosar cong, ﬁbhﬁﬁhﬁ@ﬁ@@kklDﬁmﬁi¢@bﬁﬁu&ﬂQ&%ﬁogﬁMQ§{a&edﬁﬁﬁﬁﬁﬁm Kgnal
carcinoma, S e%% E ft, tissue tunor..a testi

t t
ohar mout | o ARG A B Fiok TRy ST 5 RO T e oF Hesiire rnoﬁ B the
af or enent i ond®ats 4896,\66: bGP &di lemhmol d)f)%ar16|bej:ﬂ0i7dlésJ\EAxp®«rtedrb9% i3 46bi7Rity to

d CTL | th
other pept s dogoiR RS BTy S 1 @HRERTUBRUE AL, 360 SOSAT BY, e
Herein, the @tahefﬁrrm@ﬁm gas mﬂ@a%P(Era\ﬂ@ gehe ua@ﬁrgmsyraméﬁrm@nctéa@mgn@@éusn«:h

cancerous celj geRER, SR thEbBRiddY pFRRHES pRIREGED bgl\/ﬁ@@@@s@i ok €145 11, and
identified TAAs), but are not |imted thereto.

2011/ 111392p@WC&%&W@meﬁel[lf@ﬁmrérthwwéwgesenf FEUBREPHEReut i cal subst ances
or conpos7)i onsllafytbidRicoT BsEiHocytey EITION may optr onal I y i ncl ude ot her

does not 1 nhi BY LB Gse ety Cbmedspigr TR nEtrl 8 PG el B enahE any
of the presemnhnpeprdisdesse thgetiexanpireells orvivo and tinrus magpeiunal asdeccines
anti-inflamg tn‘ﬁﬁa)f tS H}éi}e?ﬂ@e%ST% ﬁﬁ%ﬁﬁ&%h{ 1598ﬁion 'igélﬁtéé CTLs that are

chenot herapeuti cs, Ition t er t herapeutic
subst ances i KPeCifacabsdndisas Ak aGtvaier by aﬂh@fﬂﬁdﬁf‘%ﬁﬁmﬁld‘%ﬁ the present

invention may QUcRCNE RENBIbLIAIBEESY @@quﬁmlét@dlﬁg’th@ﬁ)eﬁﬁt{é@sgfo&‘ et drsewt th the
one or nore other%$har coI 9@% subst ances 0 osr |on 6%“25 ts of
nedi cament afd<BH BIOHGE 8T <Y FRATHRS <6trmk}16wb%§§| leBtn edi’é’ﬁ 5f mpl e,
on what type pofitipheglspaigpedipherabbibsd avnefir)ead teukocpesintvitomnvith thespepridewsed,

t he di sease reat . d n ut es nj stration.
1 shout d be B EREREcR Y AGaREREE P IRRERS s iRPhe BT B L2
ment i oned hernmnnnuqlhaaf lpﬂfa)r:nta&:mmtr@arlthgh@ésﬂ’ﬁneesxwpm@m@tmgmmﬂe& dfe

present invenhirgi Gy eln%h%epe@hh@rm ﬁypﬁ@e%%%u $dn@ %t GRAYLQLT Onal
in the art havr ng regard tqg t or nul atlon I n-guestion, [0105]In

one enbodi neRPlYBPclepiidesngeding arTrﬁﬁilrrﬁre@rPr TR ﬁrfé@érhmd@ﬁ&nme@eﬁqd@ar thégent s,
iu?St anc?s o] ré%@lﬁfﬁ?ﬁdnhbﬁ@mﬁ&}d’@&ﬁ)rldiﬁidﬂﬁ&dné% ep zﬁrbﬁ ltHe maﬁws&e&@rt?dand
I1TS contal ni nat.e e 0O al hol.ogl, I T1I oNns
ot the di ceneBovmuSiissar Hiahod & @b haBhtWpeloP it it Sl &l Lr ey
i ncl ude a comﬂapme(T@Ryany of the present pharnaceutlcal subst ances or

cConposihd I i i and
oot ¢ (pUSTS Gt o AN prestl W RhiTF BT By DEeed 5 BRAE A BRsuiePl - B0
as gl ass or pﬂea@tqnéanmrﬁmepnmdtm@ anm@re%mmmsrﬂm Q@an eompigation

substance or yGAMRRS dmgmnaﬁdlﬂg% %éib'hd&sf (ﬁ%é Pids &t iRBNENG] Kds@heORE A nore
conditions of the djsease. may also indicate directions for

adnmi ni strat i GHPANHOSEEBATng efi%q e ézeerrierl&iﬂtscﬁ% tRecidisatupganst st crbed
above, a kit including a pharmaceutical agent, substance or conposition of
the present invention may optionally further include a second contai ner
housi ng a pharmaceuti cal |l y-acceptable diluent. It may further include other
materials desirable froma comrercial and user standpoint, including other
buffers, diluents, filters, needles, syringes, and package inserts with
instructions for use.




The pharnmaceutical conpositions can, ibgdesired, be presented in a pack or
di spenser device which can contain one or nore unit dosage forns containing
t he acti weoizagratident. The pack can, for exanpl e, includ€THeiEl/o@AoPl astic
foil, such as a blister pack. The pack or dispenser device can be
acconpani ed by instructions for admnistration. [0107] (1) Pharnmaceuti cal
subst ances opreseiRsthe peftkles oNthaipidsagt ihMtibﬁ,ﬁbf eesn@s, thé]@nancpdpﬁeesi nga edi ent
The peptldes of. th sent inventi nlnls ered

phar e 34 i TR OBl Y Bt Gt e Bl BARh G R HITRE: LB,
conpositlon camcer telbearsdlathat aregyanbiected il the EdUBY geomvaadtcebnthibt presemubhat i on
et hods. 1N pBSideANARY peas@inve R a0y Lk &cla%ug%)gtingﬁﬁtl(m?}; g peRent

i nvention, ers pi ents, and Oy B e
drugs can be ni%{cﬂlﬁ.?d?@wee?é t%rﬁﬁtﬁ@f)?ffté’ta@d\ﬂTIhéﬁﬁ%Ckpartl cular 1ini tatl ons

Exanpl egosdl] sugi, qaereﬂlrgg@t@r(wgcp\g erilized water, phy5| ol ogl cal saline,
phosphate buf ,@& culture and such. Further ge phar rraceutl cal
subst ances or rPﬁ%SgP‘thESﬁEIOE OPEAYIEFIF %Pénl??éﬁlé)gé‘é“r m%PH Ficiagigs gncoding
suspensi ons, ppry@sla[deatliawaﬁ capabilé atfoamig; aubusitoha THes r@gdeptomdCERY,ia0dl agent,

substances or, ' %qﬁ% s(??f tJPffe ?ég S%BIE 1][s a%] hlleoa%llﬁ R)? ulfélgs gh?l{

anti cancer purposes e peptl resen I nvention can be
prepared i n confei specifwity tavhicels agmnsuﬁmsortmbs puesemmg HIURFE Byidew thé kndven

present i nve%étﬂﬂi’s 11t1 the! a'ilfj Hﬁeﬂugl-&c éc'i’dsvdf\é haﬂﬁﬁi lﬁ-ﬁ@tdhgﬁﬁ a§ fa 'lk@R LibuAits QPkt ai l
or can be coﬂjé%(gate to eac ot her usi ng st andard techni ques. For exanp | e e,

the peptides ThéndiadivetBiong of MekeRPPHFCEXihe st aryegtian ﬁavéeﬂdfglﬂ&ﬁd
pol ypepti de %mmmstzb% afl@Volau et fINg IR ERY,a7a] 32881 (D00 iFd( é))an%ﬁe ahé i nker

§508. 5710y "B BERbi e el AT A Pl s b ERs 1082t S e

By adm ni st erfomamlpk; peRtpridess Of- gtctnecz;ggest&rg’ctmamzéms Bodide pﬂmﬁeqseeﬁEQdEsN@r e
present ed | LA SRS bl G A ADLLIENS O LB S IR B
and the HLA &h@lh@eﬁgwﬂéSEﬂd&E@ 5 eTFRiaQI\péwrs (&P@@g@@tcgtttct@(ggq 3are
removed fromssublieeitCR 'BQtatcﬁl%'ﬂ St ﬂeQ}HnQSEQ I!B/Ntﬁ1 §3)Q?rFBUrﬂ§§ta @2 ﬁrhﬁer@ (gsent
invention to obtain APCs present pti des of resent
i nvention on Cfaﬁe?ti;tg&%wa%?tf éé RbecHifeiod C&%é%tagh@n#’é rgamﬁﬁ@@épelﬁot e
subj ects to istdyeienedsl bat hat linkieedSb@E@C The d@hchtias TERE Kind esls veness
towlards t he tsu lp? aeg[ j k g%)ﬁ thi ?nc tlbe i g‘rﬁ?ﬁség @@%:ifg%{‘

phar mceut | o 81 PEht Gn ELE RS beB B bAR SRR, A AFIERT R PSP

pr evetnt i on oikilbaglobwargenmlbrpresaohmgiéleéﬂy}% paptide pepivp ded inofitrbhe pr esent

| nventigR@s tig R ACk RidBEGH P He TEGRIIAR HAS B IAbA(RE i Quil bR

cel l uI esta fectiv i/ ey can
adni ni st ered thpﬁ dEhEroyie] ‘oe@tqrﬁg]l}h@éﬁ ¥aetays argrygel lﬁwr@aﬁh%@télawrmmcst ered

by fornul ati ggids Bf ﬂhe%@t@t’s' iBSludiAB s u%@lﬁﬂy 8§ 86 Srah FerdVin&PMPREN cfor subst ance

or conposition that @?ces the i \WAHJ respo ﬁé a(?al nst the E e| n when
adni ni st er ed SFYPRIENET P IIO8E BULE] I gt Hig BEreREnYeniig)ipsgyides an

i mrunol ogi caloffaitiskeélt yompwsitid alloamﬁg tapat moauﬁlchxﬁ)rﬁpml paﬁdntisnﬁmrﬁeslli foose
de.scr' bed In é]ﬁogg é)k aﬁﬁoqﬂe%trﬁgrﬁm%l to ﬁagi\cqﬁ aﬁ)cf) ez%ﬂ}/] BFOdrl]l 0d1f1 d"[zc %g')lm Exenpl ary

adj uvants in um num um Chol era
toxin, sal rmﬁéctdllan't(lmwrCellﬂidbn@Pmpem@S eund' s adj uvant (I FA) Conpl et e

EL?U g(rj eé(l)’l%?J FYl?nfét gégf @‘)eflggl 1§§%&)fdr%apa% 8§ beciftify Igéog\ﬁ{zefﬁ@!i %(')rﬁﬁlex apd such,
peptide of the present invention and HLA 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



Furthernore, |iposonme fornulations, grgmular fornulations in which the
peptide is bound to fewmcroneters di aneter beads, and fornulations in
whi ch a Iwpidiyg1dsound 35 WO 2011/ 111392PCT/ JP2011/ 00120T/IPw1i/h@4gept | de
may be conveniently used. [0110] I n another enbodi nent of the present

i nvention, the peptides of the present invention may al so be adm ni stered
[ R theI form @liztoa»@mcrtﬁﬁgzemehcﬂ@d tomplecefittabh eneSRLEN suPfaet afaghlse xampdes of
the salts inc salts

e salts Wt n kal i t.al alts wt

wth an or ganttooalBEntil, e belRidandd bR st dndifrpii
i norganic aci0ﬂ cytépxusativiie ngiingt ah pHak pagevd taget e}l acdeptchbingiugaleteasa ef er s
to those salt ich retain the biological effectiveness and properties of
the co ound an “which are obtained by reaction with inorganic acids or
bases dUERlas Myt pieeant évapiien Prrydenbr birivhicicire prepatef byileangdicon wiithr i ¢
afl ? phOSFP@Hd BuchGé gcldsn&fcbéﬂﬂ Shi T@R%ﬁbﬁﬁ!s%gl@}aﬁ@d&@%tfbﬁﬁl: t6 tl@é?lf{ﬂJRPf q
pt ol uenesul f oni ¢. aci an e |1 €s 0 referre
sal ts incl ud@eRifde W;t Qéi fmng'tlglt e e Om%ag&néllalsos ts with an
organic base,peptaiets:sfﬁEQHDaNO@rmmmS 1a¢1mbcmmkt sBHLA-ARt h an i nor gam c acid.
[0111] I'n some ﬁ@%%‘sc?%@é %T S a e &) ?ble o(fﬁ(%ll 0 cgrgc%ngeﬁls iR ldeSt %ncfnelg

of 't 1 ¥ 'fres CTL.

conposli t1ons resen I nve 1 on |1 nc e a conp onen f
Li pi ds have bepandb@lbﬁweihk@clwawbm anheds mrwtrom)@sKIaW@lmsm@aph,bI e of

primng CTL ifn4inp, AOaBASL 34’61r(§b8935"t1*h%@15Ls cﬁ%e AR ifrenid Mhi b&u?&l‘ d

resi dues can be attached to the epsilon- ﬁ% am no groups of ~a lysine
resi due and fPfEhan HRBEPEEBICLOPWPbITigR u@ﬁfultlﬁérea%%@rfhe PIYEHEQNGH canges in a

l'i pi dat ed pe@tauaﬁucﬁéedtdie}ﬁkraﬁycaqmt@t@d@wgzma/dmmw rectly in a mcelle or
pQ atedlnt 2 O € erruIS|f|ed in an adjuvant. As

particl NncQ
anot her[swérrpl e - spenses, E. coli |ipoproteins,
such as tri palSmdedﬁ][ﬂ%@kymwsydnayspalfmﬁllysk:wydeelsecanner uPB &SSMIc dtadder used to

et 65 ot i Cinar Rttt SRIEk ) AR BRR LA S RERL AL Gt 001
can be oral, chifer.edefheans cangeye Diffrsedige dantricappessulsver apnser, iy, Lor such, and

systemc ad Wﬂﬁhﬁﬁdrﬁé b9RoQcdnPC Bl arBA B! padbie@fic EMcENBrobiatd Qinkdr, Rinaf he
targeted sites. The adm ni stration can be performed by single

adni ni st r at | GACHOMoSH-Ed S tiriue fli%(?reanéd?ﬁﬂﬁvléf WQ%QYGH@Paf?ﬁéVI@d?émé]r tishe
peptides of &Keepd@tleémﬂorlpamnélbaﬁue@@ﬂt}iéq)ragéhulslbadloapmwusaa eébth@ccor di ng

he di f
b st at; SRl Bt B RBSuRi HaFrS 4t prolgh g o BBl
exanpl e, 0. Otumgndechardd. Hys, ﬂwrprescahqnlve)tlom plovrgeﬂa)plmnag:utlaaidtgclan be
adm ni st er ed ;gnes oL By @orﬂﬁc}@tﬂg&yﬁr g% g%ﬁmfeg‘? %%j?? 1§>5& bt &fcb flﬁcb&bsﬂ can

appropriately select a s arnmaceuti ca t ances
or conposi t i GFYCBEMR fi RTisivReisEl s FRGelreie|tiigofasucaaeptesUbsgReIPIGYMPpOsiTing

phar maceut i ¢ @hcl&HRS LANLRSIvE inGQIRADNE b@ﬂ}%ré)(f)f th& edRS Qﬁ"polyﬂ\i@l@étidé@ oﬁﬁﬁ al so
i ncl ude nucleic acl ds .encodi ng t he g@%ﬂ% dllsc osed her eLn!
expr ossi bl o PEFRT PEPEPR S o 3hsa BBy AGTAIRIEALF Blecer o< ARt hat
the pol ynucl epiested onhlesuirfate otlugest thefovegoigedosomed br detls, explt &sARCs tar vi vo
as a pol ypeptt : edl?setars) ?Barﬁ%@éﬁgﬁl &%Etanéegn??orlph 'gls']'lt%ni[sym aldrcht%%, gfé%%!ar'n]ér'lt?o%ed
enbodi nent , sequence o e polynu-

CTLs Wthh target any of the peptides of the present invention may also be used as the

active ingredient of the present pharmaceutical substances or compositions.

[0094]  In the present invention, the phrase "active ingredient" refers to a substance in an

agent or composition that is biologically or physiologically active. Particularly, in a

pharmaceutical agent or composition, "active ingredient" refers to a substance that

shows an objective pharmacological effect. For example, in case of pharmaceutical

agents or compositions for use in the treatment or prevention of cancer, active in-

gredients in the agents or compositions may lead to at least one biological or physio-

logically action on cancer cells and/or tissues directly or indirectly. Preferably, such

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



WO 2011/ 111392PCT/ JP2011/ 001407 cl eotige of interest includes regulatory

el ements necessary for expression of the polynucleotide. The

pol ynucl es0i208(9)39¢an be equi pped so to achi eve stabl e PATOP2I1ONI4OT O t he
genone of the target cell (see, e.g., Thomas KR & Capecchi MR Cell 1987,
51: 503-12 for a description of honol ogous reconbi nati on cassette vectors.
See al so, e. @ancel/‘bélfsfandlor dibsues, S0 8008, BEBR, fodAlated 4G0H ¥ ingkeGienPak @Rt Nos.

5, 580, 859, 5, " 04, 566 5, 139, 118 o) 24 5,679, 647; and
W98/ 04720) . %ﬁ%ﬁ%? gPﬁ: @ghﬁgif$e?ymPg§ﬁﬁiu 6gl es i ncl ude "naked
DNA", facili tTéleBSémghanamumJ agaitsyeranog)popitiphs thed needisatvadgineldh ithagprgsent
g?élsgﬂlr g lﬁ;g: Ig/eﬁg tﬁé@’ﬁase Qgcori?ﬁg"t(h@) ?ef%lln'%i f%}:gg(An gmﬂ’ﬁgGg%}%(ﬁaﬁn}%%]} on)

[ 0114] The peptipEds aéﬂb&twe ﬂraébwﬂﬂe iﬁmﬁélﬁtl t@deemangi- @@%@néwpmége@u iy viral
or bacterlalOgggﬁgfﬁmjgﬁﬁﬁgles of expression vectors include attenuated

vi ral ch_as vaccinia or fow pox. Thij roach i.nvol ves the use of
vacci ni Qﬁﬁr u?ileé)h@rmacégu ?%f‘d‘ttso‘?r CPHlpé?ﬁlb‘P‘éSs tﬁ% B‘Ie“f Wé’ng%lh&%h‘ife%*e@g

encode the pept tlrcdﬁmeriﬂ@ﬁd/or ptevetitgt daacers, ralhd/oapha@sﬁuontdff@ompaﬁbvmanﬁrrmci ni a
virus expr €S I% %eof hiig sumeLE ea'illl fitsR cﬁﬁdﬁi hur% cf' z?r{yeol%yer 1<;1151ngl'{lldlnmr‘%lur{e
response. Vacinia vee ors ds® Uget'l i‘mmuni 2ation pro?bcols are
descri bed i npoeligited 19, Slouﬁlawngumkﬁ pig, m@lzlt,8‘48 dog.rsdif:ﬁe gostepigoeatile hBGS
(Bacille Cal rﬁ?dntk@y @éﬁ()&ﬂ")and % UL ?ﬁtlﬁflﬁlﬂ@%&hh@%ﬂﬂ Bﬁ!ﬁranﬁﬁal%r a’

Nat ure 1991, 351:°°456- 60. e variety of” other vectors useful

t her apeutic gﬁﬁ?ﬁ#@#ﬁémﬂﬁﬁ or i muni zation, e.g., adeno and

adeno- 3e@mgi atig dndthéEmbREHOKSthe rpeésémwéﬂnoﬁ@gb@mldeﬁahmaiflaa at:ﬁ(\fﬁ"' fin-
vectors, detOX|fH§d ant %ﬁ tOXI vectaors, ap ent
a QE Cg or

See, e.g., SREHCNE{N BAIUTARHingAg 31‘8&89“12‘6]0‘6“%’5“’6’8 O’f‘i‘ge“éﬁ%r&{e&ERg &

Leukoc Bi ol 2008 s&8actr@3InB@bienHiepptedtfrah amohgr Vi vo 2000, 14: 571-85.
Delivery of a patient can be either direct, in which
case the patlé%ﬁi%%%gL%9}#q§awﬂEﬁv b a pol ynucl eoti de-carryi ng vector,
or indirect, i(h) ahid¢ic @@é@nC@demg @Chraeveptldesas discherefl herpadineintaxpresgible form;

pol ynucl eot | d?cpzfn APERE 88 bxbsBmeé! ﬁrés@ntlﬂg@ﬁeﬁtﬂﬁ of &le! p?es%ﬁ?mbélﬁﬂ)%mnqm ed into
the patient. Theses two approaches are known, respectively, as in vivo and
ex vivo geneSthgeapiks. [0115] For general reviews of the methods of gene
therapy, see @) depbeikicel cdl of, thE€bickémahveRhas.macy 1993, 12: 488-505; Wi and
Wi, Bi apy Rev Pha col 1993,
35! 57 d0SEh MR e Bem areahy b8y B30 s PR T eal R o mann mev
Bi ochem 1993 tre6i2ng d9e®hiing Tareadst tumoBisetdechnolnggdich® 9dectdd {16 anddig: 215) .
Met hods commo econbi nant DNA technol ogy that are
appl i cabl e toQ%% 5%}§ggagwﬁﬁ§§ﬁ{%gﬂﬁgée descri bed by Ausubel et al., in
Current Prot odb) snygleinprid caredingrushsgieptidonsrdiwipsey hgregoman expressiblgfornznd by
Krieger, in GE{B nTAPO%fr 8 eRABNIRERAEHON pepfide P HedrdeMt MREWBIN, onStsoCkt oNn
Press, NY, 19&% ]gﬁ6]The met hod of adnlnlstratlon can be oral,

i ntrader mal HEut¥neous, intravenous injection, or such, and systenic
adm ni strati or{dpaicytomic et off thé paserannteatiome vicinity of 37 WO

2011/1 @&gﬁPCT 14 I Si fin

a dm ni i rati o r{(lgeérrl]& vely 91 QGSGB{JI%VEHQIO%%{III%HGI'&) d(g\?éﬁss gt?ll()g %F %I'OC%S% f(%rt glélnkl)

mul ti pl e admifaviteingg lemace‘nhealcmwoslﬁom hesybstlageriior @f@@tl@eorlme\teh@ng@amarbl e

carrier or celhgnd Rsker tﬁ@ﬁle‘fﬂdd*brtpﬁl&e&oiwl%@é tﬁQEﬂe?%f ?d}ﬁﬁ@'alu'ﬂg RgPti des
of the present (nvention can be adjusted appropriately according to the

di sease to béeyialy eaphyilogralbrecepithle purielrigrp actinstingigdisnt selected from
adnlnlstrathan nd such, and is ordinarily 0.001 ng to 1,000 ng, for

exanple, 0.01 for .exa Ie 0.1 ng to 10 ng, and can be
adni ni st er ed dgp%Pﬁgé?ﬁfggﬂE RPNy nce every few months. One skilled in
the art can appyopudlat ety eaedding siche epiidai dsdosd heﬁeﬁﬁih?a]rﬂéxpf@sﬁihkaderrmsi ng

he prosent | iveR: Koo e ahenRofeiing ) BITRRRUCIER A AR G

The exosones safeceAREE of the present invention can be al so used for

i nduci ng CTLs(dﬂbgﬁggﬁkyﬂgglOp@g¥ﬂg&h@§khgg§ exosones and APCs can be used
in conmbinatio ot her conpounds so | ong as .the additional cqnpounds

do not (POl pi tin @T‘P_th?rrF‘d{%quHPFritt (Pe PgSERE INYENIOB AlSP REOVASSAgReineY Bhigeess for
pharmaceuti cal substances or conpositions of the present invention can be
used for inducing CILs. In addition thereto, those including the peptides
and pol ynucl eoti des can be al so be used for inducing APCs as expl ai ned
bel ow. [0118] (1) Method of inducing antigen-presenting cells (APCs) The
present invention provides nmethods of inducing APCs with high CTL

i nduci bility using the peptides or polynucl eotides of the present




The met hods of the present invention igglude the step of contacting APCs
with the peptides of the present invention in vitro, ex vivo or in vivo.
For exanpWwe,20tia13vet hod contacting APCs with the pepti deSTIR2011/0@4¢7an

i nclude steps of: a: collecting APCs froma subject:, and b: contacting the
APCs of step a with the peptide. The APCs are not limted to a particular

kind of cell sn@nfhctlmmkgwqﬂlaﬁﬁﬁcsuﬁ@ng@hbmm@{ ﬂuSstaﬁ’@(fbﬂ@mgg%r pRvegiidgs, and
activated T cells santl ens on

Trel e T et W B RO B BE RN i st B SR Bk
can be used stcteengirdienhwith atphemnstceamngdy or piysiologiodlybiccetyblacomigr, APCs Any

pepti des of %re% fneltivd ?e’@ﬁén?ﬁ S%Fg ?gﬁog%gﬂ themsel ves or with other

pepti des of t present in en I on. ‘ot her hands, when the
pepti des of Kﬁ@ﬁ?@@%ﬁﬂhﬁmﬁmﬂm‘ﬁn&@@ adni ni stered to a subject, the APCs

are contact e‘(lb)VH ﬁ&lél@@(:l@@ﬁ’éddﬂ%’ssu'cﬂ a\peile &,Qﬁﬁzﬁﬁ.@@ﬁéﬂetﬁ 1ntah%xﬁ1|8§§bl‘éﬂf(§lﬂl hi gh
CTL i nduci bi | |'E%‘€(§Ig(§ i nduced in the.body of t ect Thus, .t he present
D IAPG o 5

i nvention in Frih £ XQSQME REESE ML EARsR U&‘éQ SmdP‘é‘?élﬁP NAGSRERS to a

subj ect. Si maharly, when t he polynucl eotl des of the present invention are

adm ni stered xR |e form the peptides of the
pr esent mverﬁ1 ab (ztggicgéegle@é@%pr% con gcl% ed with APCs in vivo,

consequeHidly, Tfhﬁeohmeumalh agngth s@rlanicesdursiobipositignswfghe B@seDinvention can
2011/111392 Pg/ugéoc?t%]nje/ap%& révr&quﬁlgeﬂs or H}ﬁbrp OeﬁilYi/OQ I[')révlaﬁtl C}fo‘é{o erEka'é the

present invention maﬁasomc ude admi nistering des of the
present i nvertquHiEnesthareal sgélectS'OE%tﬂeélé%%huémgéwmanuagda@% eﬂlﬁb@amaf%ve in

section "I X 1mladlﬂgczﬁuﬁdnqaim@iubsmaﬁ&eﬁat Ui RO ShibHiQ 0t dég)she%ibag(mqﬁgltl cal

subst ances or ositio tai ni nucl eoti d s as the
“ngr edi ent " . CROTIY HE FIOREE HroREooT A %PE‘:P% o Symefdiboran
i ntroduci ng thengbol ¥y dunkeobiedanohalt he present invention into an APCs to

i nduce(g@ﬁﬁﬁ W'A(Qﬂg[@ {ontﬂy&%géstlt fu]i%ntlgﬁ) ' ugﬁ‘&%‘ﬁmgt g%nﬁfé gl:?(? qglgnéerg% eEflﬂ

st eps ect

pol ynucl eot i deneppord HgQIPPee’ of24thuwe b@@sf@nnd fonkeeib-Aon24 Resejstdd ecpatnpfbe

perforned as pdeafkbPal @RAURed thSAGS 580 IDWOs Al thAG PP 8&%%!11&&0%' hsA-
[0121] Al ter natl vely, the present invention provides a nethod f preparing

an anti gen- &%@@ﬁffeﬁﬁpﬁg?q PepARRS)Oripg ¢and gda@é.thaté%aW|19dq0ﬁdP98@5a@me%¥. vity
agai nst HJ URlﬂnmmelf@pﬂnstahﬁhdi"éﬁ)l’@dl&}ﬁﬂSdﬂﬂﬁﬁdﬂﬁh@C@lﬂ@ﬂ@ﬁbitﬁl&ei ot ¢mpdPiost eps:

() contacting,am ARG WA i BeRFRbLGS 9fn HRSHRAS RS ed BYETLE 8B/ L/ £
to 24 and 26 to 48 are particularly suited for the administration to subjects whose HLA
antigen is HLA-A24 or HLA-A2. The same applies to pharmaceutical substances or
compositions which include polynucleotides encoding any of these peptides (i.e., the
polynucleotides of the present invention).

[0102]  Cancers to be treated by the pharmaceutical substances or compositions of the
present invention are not limited and include any cancer in which HJURP is involved
(e.g., is overexpressed), including, but not limited to, AML, bladder cancer, breast
cancer, cervical cancer, cholangiocellular carcinoma, CML, colorectal cancer,
esophagus cancer, Diffused-type gastric cancer, liver cancer, NSCLC, lymphoma, os-
teosarcoma, ovarian cancer, pancreatic cancer, prostate cancer, renal carcinoma,
SCLC, soft tissue tumor and testicular tumor.

[0103]  The present pharmaceutical substances or compositions may contain in addition to
the aforementioned active ingredients, other peptides which have the ability to induce
CTLs against cancerous cells, other polynucleotides encoding the other peptides, other
cells that present the other peptides, or such. Herein, the other peptides that have the
ability to induce CTLs against cancerous cells are exemplified by cancer specific

antigens (e.g., identified TAAs), but are not limited thereto.



(b) introducing a polynucleotide encodifig a peptide of the present
invention into an APC. [0122](2) Method of inducing CTLs The present

i nventi orwal2et/pivei des met hods for inducing CTLs usi ngPChaPpapbildes,

pol ynucl eoti des, exosonmes or APCs of the present invention. The present
i nvention al so provides nmethods for inducing CTLs using a pol ynucl eotide

eng odi Q1G] pol1y pefitd dre leBafnai:éim?alQﬁbit@ncﬁﬁ of ﬁm‘iﬂ)dggms of gelpresegciapémion( TCR) .
subunit recogni zi n ex,.,of .t he of |nvet|ona
i ant | gens s gpdli ORE Sl B Re RO b EesR s b B REB ek b &

| east one st ¢ sslblstemesi:b_eﬁ nonmbitrd rilge antltla)lombeﬂfaEDf thg aatlﬁélﬁgmdmnt |e\@, anycel |
with an antigg Fhe gs?ﬁgé]ép:@lgesc &bt e;?aﬁﬂﬁé’ rf%ﬁihlﬁi‘o‘?ﬁ%ﬁ/ 15#\@&%8{@&?1%&&? Its

surface a conp LA anti reset | m}/’entl on;
and  b) i nt PBRAIICAYOICOFHIONHES @@m m&erér@é@pﬂgra@%wyﬁ@ptﬁlp dke.tIpagditign to

capabl e of f Q¥ R rabelGRsubdRHAstin E}%ﬁ&ﬁba&h&ﬁ 1t§el§Q1'T@31|n@éﬁcﬁflerﬁs peME i E’e@eﬁf t he
present invention and ap HLA ant.i into ?1 positive . eI | . 123 When

the peptides InyefHon By 40 e S fe pegueny 1Ye9<ro“é)8ﬁ‘ér§e“619’ Wiffeths oas ghnote
i nvention ar ettad phmb@lbgﬂ stlbstalcsslblj @giipositibus. Eeanddtsad dnddicaileat imbly of

the SUbJ eCt ﬁ cfl.CO lsCtSIil ?[%rﬁce [§) }IthSI{lmn%na %PQXS?TI rive%?ﬁ&t? C OI? ncer

cells is enhgnce I esen I nclphﬁes t he
step of adm maspb)glcrﬁgbsth@ce(ﬁépr p@tesosﬂthS)pdm;enucd dlt digksse beihg tramed, aord the

exosones of dﬁflgﬁmroﬁl{&%fﬂé&rﬁﬁh&ﬁt@n subject. 39 WO
2011/ 111392PCT/JP2 1/ 0014 124] Al ternatively, CTLs can be also induced

by using t hemleshopid/ks ur@ﬁ&ﬁt%ﬂdttbw ip Aedidpm i fémngr%@ltw%rﬂ&}%@ﬁ menfignedan be

returned to thBeis ﬁféhnad%@ﬁczﬁ&ﬁlﬁﬁ@ir@es di@nipek fieds 60the pm&mdﬁveﬁlt@ﬂﬁm@f a
contactin Cs of s

| | ect AP b: th
EIREe Rt MAL LN T Lo RRpEEonudhah heintiaphecoe el (P08
cel I s. [ 0125]yijeerfAbiGsulbtionhia qcuestmul tured with the CD8 positive cells in

above i{)gio?sl]lc dgﬁ‘&pé‘%ﬁﬂo&ﬁwﬁ{ &Hﬂéﬁ Qﬁlﬁxfeﬁﬂé% Thd k}%%ﬂ?gﬂ%ﬂﬁc&ﬂ%h ddg@@()”de.s a

pol ynu resent ion1n escri Ve in

section "VI. swbﬂtangesworpws@ﬁmpngm@}abﬁ gcluded ow giiticten of prassfeaturd anddetsi on i s

limted ther %Bﬁ‘tal %{%dmst@ﬁam%ﬁ%r ?f@é/tn@':%% phidlog Rl @btk ¥f MEaReMe t8Be! 1S

surface a conpl ex ant i gen. and peptide of the present invention.
treated, e.g., cancer. The article of manufacture may include a container of any of the

present pharmaceutical substances or compositions with a label. Suitable containers
include bottles, vials, and test tubes. The containers may be formed from a variety of
materials, such as glass or plastic. The label on the container should indicate the
substance or composition is used for treating or prevention of one or more conditions
of the disease. The label may also indicate directions for administration and so on.

[0106]  In addition to the container described above, a kit including a pharmaceutical agent,
substance or composition of the present invention may optionally further include a
second container housing a pharmaceutically-acceptable diluent. It may further include
other materials desirable from a commercial and user standpoint, including other
buffers, diluents, filters, needles, syringes, and package inserts with instructions for
use.

The pharmaceutical compositions can, if desired, be presented in a pack or dispenser
device which can contain one or more unit dosage forms containing the active in-
gredient. The pack can, for example, include metal or plastic foil, such as a blister
pack. The pack or dispenser device can be accompanied by instructions for admin-
istration.

[0107] (1) Pharmaceutical substances or compositions containing the peptides as the active
ingredient

The peptides of the present invention can be administered directly as a pharma-



I nstead of such APCs, the exosones thag,presents on the surface a conplex
of an HLA antigen and the peptide of the present invention can be al so
used. NarDypo1YHe39r esent i nvention can include the stepChiPO1/6LHOUri Ng
exosones presenting on its surface a conplex of an HLA antigen and the
pepti de of the present invention. Such exosones can be prepared by the
met hods descrckinedl aay 8ubdtarge of t@pdsHion¥ol aBESSary [ 19376 Emlnhnmlmyr eon-CTL

b duced l.ud
cncodi gt he <yesnel BumRREh AdoRe A tod B e S8 B BY i bt on
i nto CD8 posiptdsvit ipednltion, Buudys, texaipsaitse tindsuch dimt bee pdmholynmesdd &g dtessaranbed
above in s eCtble lu&\éhlag a{)la;rogﬁlitle \Jlﬁlgggéa%?ﬁ%%ltaufoné @X%ﬂ'ﬂﬂés'o? @PI ht&?rlé}g g&ent

i nvention pr ovi des a manu armaceut 1 cal

agent, subst AlgEidEzest W@t@m&sl@lpéwai yaéineiPhgs ritesbufigheuiiig f?‘h@ apgbtleBd Fufic| udes
the step of qb¥n%le)eheQPhafREdulid kiGidnb& P g@@itl@fls édﬁ%oﬁfaﬁﬁ@rﬁecés@é(@mstaon

with a phar euticall acce t abl e carrl er. od aof .i nduci ng
i mrune respgﬁg‘é‘zef%‘%s@ 4GNS, PIRgETEAtEE PrERCTAS, 13 'gﬁﬁ%{%%mﬁ%@ﬂl G EeR

i nduci ng an |sms§1meesr@mrlﬁ>emagﬁome pehissdsesitior bat Bduded fbilddRPancBui t abl e

di seases may | rn%lséjsde cancer, exanples of which include, but are not limted
to, AM., bl adder cancer, breast cancer, cervical cancer, chol angi ocel |l ul ar
carci ndi%OS] ClVLTheqv@pml@cotf ghe paseoeinyeguphade praparlan cobbinkligadvitiyipaclydss ri ¢

cancer, |iver,6apaRie ofg%%%ges deﬁ@@%@t 1&%5@&?@6 A& C‘PE% LR, ‘Pﬁé‘ﬁeﬁﬁldes

pancr eatl C cancer te cance r enal car Cl hong, C, sof t I ssue
tunor and t e§ep Emna% C%F%lror CRiD) DO BPITHEAGHROISER OBET WL ﬁa@@meclilrﬁwﬁt Fen may

i nclude the %kﬁﬁpl@fth@?%tﬁleﬂ:@{ bécheptibalyanKed ) egfresﬁgmmhglemﬁﬁdn cont ai ni ng
any of the pegé, des, of the Hﬁgsen i nvention %&Hé eot dl%% encodi ng
them The pr &8EREPHIGIERITGE TREME B2 Hane ‘?@8@%&“@ Ehe ki FRst rat i on
of exosones dysiAPGakar EsSnKawgmanyet ok J t]]rrenmenﬂxtl(ﬂéslﬁ%f SV(DQaSI)ISesﬁm peptides

com 40 o SpIEFYErYBIRRER poe AR siekd, Y HERARHALTR. pROR SRES O,

descri bi ng tméesa@tenvfﬁfntlphethphmtm&éﬁ@tﬁr@s@ntedenbblghwﬂ@@%tyd:y tb@hiwsmtig@n%%f the

present inven{p@n th%ﬁ O’I@Sé%ﬁ%ﬁeaﬁéhll%qgé& 'tcﬁi?hrd Eﬂ%%o%ﬁ@é@ﬂ%%%e@ﬂé’mf@gﬁﬁlet hat can
be enpl oyed for fhe present for inducing I mune res onse are

desor | bed | n<etary PR Hi T Gragtiogn argIndiigesd isgnativelyy APCs (.8 BCY)

Ant ![ ggn pr esand ieARpveetbm s(uﬁﬁeﬁs)and tl&iﬁ(itlﬁﬂalat@cﬂlﬁiy {(h)peplides $f tH\éQirB@dSmU{Sﬂtﬁm t Ihe
eptides, ex res vention al so

D ovi des. a mit oA Gy Dbl sl o Bt RGOE PEREH AR FRR oh A Seion:

subst ance or swidmpeoEhese P sriel od-adminmtaredbtor tbe panews tovhéuceiGil ItShe timet hod may

i ncl ude the %Eﬁ@ct?fanaqgla)fésﬂg glrésglrvgﬁgsﬂdvﬂﬁgdst {ie Rt ésgf%eg[%%%%ﬁtﬁﬁﬁ?&h

invention wit harmaceuti cdlTy acceptable carrier ternatively,
t he net hod oﬂDetﬂFFéeaé?‘ésent invention may include the step of adm n-

i stratipga Vaﬂﬁ'phﬁrrﬁ)ice@tl&mmgéﬂdr%@hl 651@19@'0? t}fértre@fméﬂﬂﬁncm)ﬁﬁl@%ntlon

i nvention thaé cont ai n‘ih‘é‘ ug ftEEt' d{e of gesent |Onvse 10

nucl ei ¢ aci d “EREET i Al pejaidgs o ?é PePEop g a&?b? SI bI e

form gredient, can include an adjuvant so that cellular immunity will be established ef-
fectively, or they can be administered with other active ingredients, and they can be ad-
ministered by formulation into granules. An adjuvant refers to any compound,
substance or composition that enhances the immune response against the protein when
administered together (or successively) with the protein having immunological
activity. An adjuvant that can be applied includes those described in the literature (Clin
Microbiol Rev 1994, 7: 277-89). Exemplary adjuvants include aluminum phosphate,
aluminum hydroxide, alum, cholera toxin, salmonella toxin, Incomplete Freund's
adjuvant (IFA), Complete Freund's adjuvant (CFA), ISCOMatrix, GM-CSF, CpG, O/
W emulsion, and such, but are not limited thereto.

Furthermore, liposome formulations, granular formulations in which the peptide is

bound to few-micrometers diameter beads, and formulations in which a lipid is bound



(c) an APC or an exosone presenting a geptide of the present invention on
its surface; or (d) a cytotoxic T cell of the present invention. [0131]In
t he cont ewD 20f1/t1892pr esent i nvention, a cancer overexpr @ETiIAYP1HIURP can be
treated with these active ingredients. Exanples of such cancers incl ude,
but are not limted to, AM., bladder cancer, breast cancer, cervical
cancer, chol a@gileeledmayb@%Meﬁi@myuﬁﬁL col orectal cancer, esophagus

cancer f uged- t astric ncer iver. cancer S I ona, ..

R TTE AR AR TSI e AT e R
carci noma, SOLg, alswdamnslst@eedtlunm foamwftammma.s:bamcaﬂlu roceptabdcattdPretdryhle pri or
to the adm ni 0 i Sd

el udi ng- ¢ e anpiel 88 sl )RKAE CARERAIn RIEH FBEF i ohn CHTRA, III%I‘II@&% he
expressi on | @ygaAnicgpase4p ith an ﬁégamCoqceﬁgaI@aﬂaltgym&bla@anréarb@a@defé% ewdi s

enhanced conmpgseafl "}Ihzirﬂlaé&ﬁﬁ@ﬂy £R@kptable fsalt'h@fe'iﬁfé&h@sfeg;@ﬂs whiRH Setainth® -

enbodi nent , ent invention ovj.des a faor. treati.ng cancer
(over)expres é)r%é‘? VR éN H’@Pﬁ%ﬂ Hﬁ&dlﬂe CH’EIIPB Whieh, gie qhfained by

det erm ni ng téwetiox pitssorganit aMdI; oobasttdURR ab hydﬁbdﬂ@lgd: add, }g@mﬂrem(csa)md)bt ai ned
froma SUbJ e%{llf\M th; %%ﬂgac t }r)]hos h(?r? acm? & e‘%ﬁi nesulfo lc ac?cime% lftomc aci

expressi on | ével of con m ni strati‘ng at
| east one congoersntlfaat @@d,esallwlm‘mcedmndgh‘( hke tEXa(Im)eS@ésmﬁrb?@chahbwbldto a
subj ect with s&l?sr‘\%?ﬁl‘i a&Xl%ﬁl‘?I&fé’tﬁséth%th%%alcQJTB%ﬁf’aﬂMn{%Qm@%@Lalﬁ%MéEH

[0132] Alternativ h resent. i nvention also provides a vaccline or

phar maceut i cé.’Fga@E?r%éé?rtq %sttatanllﬂ@gﬁiﬁ%§m§t | east one conponent sel ected

from aong | ( a)n s6mé embeestntsh e’ phbavLeuti@l astmss, glﬁbsegﬂmsrurs@bﬁ@bslﬂgnst&tae

bj ect h
3000/ 11307 PERSRITEIFOD T EGh R G rrinie 5 s Al v iereptifichy
provi des a nstistchctoor dodgrakitibys capablesiilpriedhg COLLe vivoeghmdt wirdl hntideas. HHHIRP

I tid I f
Gt o ni ng. arbi, UEREN:d BYANG AlpeaEhelRl I GE HEL A LAE bR,
sanple (s), wﬁéﬂiesum: rgridpmendeheelipfedithe pepiidd Ofdbm@sem 1n\@na0rn6ﬁln~élﬂnd@tﬂdt rol
llevel of the gﬁt’iﬁ% daﬁ%&%eaﬁrﬂlﬂ@kréd%hémk&% uﬁrm&llt@llé%r%ﬁfcfé iMooty be

treated witht HIJURP eptl de of the pfesent invention, . The methods of
treating cand®p adpopee, mré%lm lqdrII}éHtaFlbWa%Pr As gather eyample P ipidpriming qf

3el ow. [01_33|Oﬁ1r[yresptb1seg;uz- delt lip@otek ] suoh at itSpdlMitoAN bF used 1;] or the

eterm natio ressi o aS|t i nc e 0 tive
Cranseri ot o VR BTSRRI IRSS Bt ek hBfEd i b e SRS e
i ncl ude, but atachedod ah apprme‘@htet psptidodsiceye.g.i Bsresst dnd\laftlllrmlaS? Fldcholas). bI ood,
sputum f'ﬁ ur ' mg B?CI gf f&ﬁh}{rstr%tlﬂﬁq &Hme%ﬁl ﬂg‘%&%ﬁg %ﬁﬂ)c}utﬁ{eoﬁé ﬁﬁfﬁ%e

conta| popu ation 1 nc In an eplt , hore pre erably a
cancer ous ep|1111,]ﬁ“élqna1)f wehy anérSYEﬂmEpar jaisirafioncq) lpcad admipggratipn i the yaqiaity of

suspected t 0 ghem ARG The Euﬁﬁﬂigfatlohfcam@g&ma Hyfsﬂqg%eildmlmwa@&l surified

from the obtaine 0 sues and ui ds, d as the

subj ect ed-de P%ﬁd&i htﬁ’l @E?Eﬁa%‘&lfs H?I e faseraf léed\”tlg?/g #Is"rﬁ € BEeL MVeRERhod i s
preferably a cmwjustﬂmmbm&elyamﬂmg ito1thle like aselru tbe afeeted Odgelof et tiehito,
e.g., human, W9 t S a W.

[ 0134] Accor d| n t IH‘?EﬁOd of aec'[srrlg%ﬁ Strla{l%\:ésaﬁ g SuC% lﬁcp%%@?cl%él I()g[%{ 1II§ te ﬂg(?(?&@URP in
bi ol ogi cal séwmxemptﬁbﬂéllmgitd Hpmag, fgu@}amrtle r@ak/m@éo deney, pdhed beThe-

expressi on | eyiglLarohe ifdet&h H&ﬁeig &k n{dﬂﬁlst ORPSIENEPE tHE'al(t@h'&h I @a‘%&:l?)
product |evel, using nmethods kriown in the art. For exanple, I?T‘R

HIURP may be SelgeiritSufilg s ng probes by hybri di zation net hods (e g.,

Nor t heroy iwybr i(dj PRirimafduticdiRabAices bt @mpRIioAE cE@hinir@thoPiiucRbtides@Riaptivean
array or as suchd The use of an array nmay be preferable for detecting the
expressi on | W&f 1B HJURP. Those skilled in the art can prepare such probes
utilizing the Beghemscecitidabsuhatances afcompbiRRonsFafrthe pasgit évehtien cisoof HIURP
may be used th a
sui tabl e | ab@? lﬁ%ﬁ%ﬁfe@&zd énco{?\ﬁg e‘gae E:)Yld (Epﬁf)&(?sgﬁggrse an(fQl gfeg%é%%fg%d t he
expression | &leatin ghe phl@ngen@n @Wew@ld&réé'tr@@naﬂlaﬁﬂ@ pohtreigksptide, gfhen he-

hybridi zed | gbali&d into a cell, will be expressed in vivo as a polypeptide that induces anti-tumor

immunity. In an exemplified embodiment, the nucleic acid sequence of the polynu-



Furthernore, the transcription productg9f HIURP (e.g., SEQ ID NO 49) may
be quantified using prinmers by anplification-based detection nethods (e.g.,
RT- PCR) . wWochiprniivers nay be prepared based on the avai lpablye2@eoudorce

i nformation of the gene. [0135] Specifically, a probe or primer used for the
present nethod hybridizes under stringent, noderately stringent, or |ow
stringent cortotil®oSintedest heeludBNA pafatdiy WRhenAsneds drylter &iptession®f iy ase

orobeor o+ MERRlFdt, BPY pfSRIEERR) ety SRALAH SR R e f'hé? i
ek b i
2 () n cas rs, See also
e

CerUHBtanceS ecl | zat1 on I sequences 1S ObserV d at
i gher  t emporax-GNelT e SReie BP0sETadHets: UdoRural Nos, SOREP8rpaIAttie of a
stringent conrcioizes; ssswi@cst% 329; 9%79‘@Wtan5 Weasars 2. Eueplet BAMDNAe

thermal nelt p for a G/ at defined i on| C
strength andlbﬁ%d d%h&“? ‘ih§0]t°ﬁ@s &f‘lfﬁdégﬁgndg?ﬁ&“?ﬁe PRYACA R PRSI engt h,
pH and nucl eipeptidetdlediatedpddlivatyi, oatjonid lipillicotpkR8s, ahd phecleradiisied Oigphenent ar y
to their tar n h h e e qui i brium

Si nce the ta%‘a};l )O?gyg’elﬁrgeséagr eéjdeéﬁg} a(l TE %pgr ﬁgn%ataﬁﬁ&§%%%7 Tm 50% of
the prdbkkt]ar éﬂmcm‘ppqiféd)f &he mqunt inlyertiom caiwbpdalebcyreswmngl@hor lgtediat | ons

will be thos%e&tﬂrs"‘@kéﬁﬁpﬂs@@f éc%késsﬁﬁ Q’E&Qﬁsﬁﬁ‘élh&@aﬁeﬁuh@@ SirkinRBsakeHts 1.0 M

sodi umion, typical about M sodiumion (or other salts at pH
7.0 to 8.3 arYaCCtﬂPiéOf Pt iieanpEoagh Hl“é%l‘é@@ thhiGtof 3pccidiy VERS e fa512 \§R

gr obes OE: ]pr |t@|€i;ﬁe&(s@1u@leotld&ehﬁe&@s fhdcéRolié gepepadd U@bg lieasiucahuto iﬁﬁostb
egr ees or 0 r obes or rrmers i ngent conditions al SO e
o eoe it L R aRE BRI s M e TR beie BPtde o BR e E R G
[ 0136] A pr obendmnune nespoie. Vheinpa esaois anm‘mmtitqu mséfsl inyimnamidayioa protocols

substanti al | %reo&gs&fﬂ#e%qn %%gﬂ@“ﬁa%% ey 7 ﬂt“§4£f %%g{%}'%&&hk%% e{ﬁ’écfl?e' ly

i ncl udes a region nuc de seguence dizés un rn ngent
condi ti ons t &alnettee@aerighdUE VZOOos arid@@rlbﬁfd)m Stzm@ et 35N atge0l 992541 200 150,

100, 50, or 286 ¢DOASEAHLANEY SEHBE: ViR B GhLRk HBuREAMERRRa®in (ﬂf ﬂl‘ﬁﬁh eic
acid including a HHIURP sequence, or an anti sense strand nucleqtid

sequence of &Alier&i& %ﬁspa andhadenaiastPCipied iR YSeQlie FLkOVIrak vegtory S%gmneélm y
occurring nutggti Vé)cftm{shﬁ@(lﬁ&ﬂat&ﬂﬁﬁ$ox1h Reqais] artlth@like, fvaill bem@mrl:ﬁx Séd)ed.,

preferred e t u i 5 | en used
oref er 1 o0 eTRRSLIERL nAal HAGRSKEC! e DRRRREE0. ) FehERS SR, BF, (oe

or cDNA of a7P33PP; ldepet elarinbBavaed@ttiddS-85h ol i gonucl eoti de probe or
rimer of a s d
gnbodl ment s, ﬁgﬁng%ﬁ%fsa!@n& ggﬁlﬁé?( %éueélgg%rﬂ()) %hgfg%%t%&ﬁg%lﬁéa%g@e | ect ed
from 15-25. R8sy lﬁo@wﬁ@&mam@ed ey pelysuclentidewafpngyeslor, of fuliget Etwhish of

gene by usi ngagUedsQkd ﬂ@ﬂh‘ﬁﬁs@&%ﬂe@@mﬂf ﬁh@?o%u&éd)tﬁﬂ%rofaﬁt@re‘@ﬁh|V1t|f<5‘QH% the- g

ol i gonucl eot i dlibam croarra tg nEl?hese ass{% pr opes or EI’I Mers can
al so i ncl ude SERYAB AN d B REdRNL THRIC BPBIGBRES 5T KT st e
nodi fied withs deheotmbb;eﬂvatgehe thbra@fefsl nity ligand to be capt ured

Al ter n@{) ﬁ Ly, F | n h 691 WQE)#] Crineqﬁ ecg ()?%Eﬁe tthI %ﬁ&fsre%g%ﬁjc% lﬁ Chn cal

pol ynucl eot'i de havi n {6 a few
kilo (e.g. é’b@nmacm@% 230083-ba8se¥ujand Mendiibtheany 4P8b 3b§719§e7601f3®5h€a[ pr obe

(e.g., nort hey @évofﬁﬁahﬂgccﬁ%%ﬂéopbg%;% %@@M&lﬁé’anaﬁaleb{c% P‘Qb3 260 92?] 32;
[0137] Alter natl vel %‘efét e transl atigon product may det ect ed

di agnosi s of MefgapgedeprsampapiiesBiogsm Eldnpi-d) 1t2H€( §iads 1&%10&01111@19%
protein (SEQ1bO3 N®(5>5@55 or5)t mthdawmh@glyqaiokxm 1f1rﬂaegatfeaitret:<blﬁm@ﬁt ey be

RN i WhRS0Ry IRE e s A B 9nt AEs e iehion Ra At STuBLRY utETal S

speci fi cal | y in €oogmtiFErbtogols eMplatibir Bioldfe Jaint Wikkghy Seys, DEY ,nOAdcIndrigl  or

bt body. . ad e SR AR R RS Mo Naob LAY P IR,

of the antibd890.may be used for the detection, so long as the fragrrent or

nodi fi Eglﬁ’ﬂt | DORYmMERSRHNRIN AR o R SHlaR e A1l Int¥ddrfhal, RELIHAIRBUL ERESERbus SUCh
anti bodi es agai nst the geptl des of the present invention and the fragnents

thereof are ANEFIYPr BAIUBAIEPYHABIGABUBI UGN PG AIMKETRGAR 1 de yidpisr of

t hese kinds of antibodies for the detection of proteins are well known in
the art, and any nethod may be enployed in the present invention to prepare
such anti bodi es and equi val ents thereof. [0138] As anot her nethod to detect
t he expression | evel of HIURP gene based on its translation product, the
intensity of staining may be neasured via i munohi stochem cal anal ysis
usi ng an anti body against the HIURP protein. Nanmely, in this nmeasurenent,



The expression |evel of a target gene, zg.g., the HIURP gene, in cancer
cells can be determned to be increased if the |level increases fromthe
control |woeb1e13y2, the level in normal cells) of the targeigenaoby, for
exanple, 10% 25% or 50% or increases to nore than 1.1 fold, nore than
1.5 fold, nore than 2.0 fold, nore than 5.0 fold, nore than 10.0 fold, or
more. [ 0139] Thetagerddrsitks figdsalse TRYe denidstretsdn dhﬁd)eqierfbhﬂecs‘t&gf’rﬁnglh r’@lrrﬁﬁ t he

| | ef. sl t t
cubj oct (o) wiguOFPElaBi N Rndlidle b EIER. B dh SEhnRPalbRoRt ™ °
known. 1In addulttabdmc;arriclr0m:le11$:EhIiS§orUi@ﬂav1ﬁ1etdie pokynudocmdeamcmmglﬂierpeghdm&f of an

organ that hag érﬁ?en?ﬂl%ﬁti g aHLﬂéh%gpﬁgMa@ﬁr] éﬁgﬁggf}%%m

Al ternatively, contro evel a statistl caI rret hod
based on t he ticai§ty ags o Hreahatianf. wlgahawm%f JePERis Bfiny arfbtushrAnddel Qxpr essi on
| evel (s) of HﬁidBFyg@()ﬁmgrtoqmm %sﬁf@mwlmtﬁgwmnglﬁeaﬁﬁn@m@&gare
known. Further ntrol. Tevel can be derjived froma database of
expressi on pé‘? Fnrgsa]? fﬁ?ﬁﬁ’raéi\lﬂlﬁlé@ﬁ?l Qe EXFY AdFY dayvgranss eYery L gogf g to an
aspect of th®nersedkedtin themtrttan@pprophetegbmteesﬁlb@mtdtﬁe/&d)seof HIURP gene in a

bi ol ogi ﬁfﬂgsa%lgetﬂggs us‘:fn% t%e::ﬁg%r c%lg, eg)(osom Sg B'P%s%gcﬁ]bw level s, determ ned

from se a control |evel
det er mi ned f r dfheapepédasraad pelysaripdtaled ef theguesenonventionsguée tyqolefos prephiang t o

that of the %Pﬂidﬁgﬁlg%ﬁfdsvzﬁﬁ ('?1“1%' gL E%s,oﬁl%Er%cPAPNQ'E)Fﬁl\éef{resehttmv&d%%ﬁﬁbé ed to

use the standard va E,r ession | evels of gene In
popul ati on wiasR uae%%miuamgé%% hﬁP@)Ud?héDObtné}ﬁléa?l‘éFSv%Z‘IQﬁ‘émﬁSa%ndbféPG%?aéi ned

by any/ m%‘% hchEKl@&m dgﬁlbﬁﬂhﬁoﬁll’\xhth dﬁ@rotmambeundalsb OS?IZCO m&mﬁl 2 S. D o][
nmean + ma e u as e ar val ue. the,context o
Tha o esent cvemaias S gt BRI iaBbfIRR! Dotk iGor hOARmitsoBt: SAREE o o
that is knowraemtmabmbmancasamcempo&umrs of elicepresit inveasonacahrverusal for antucolg

level ". @ro Q ﬂlee{ddﬂﬁ)rﬁd[}leljeio E}I&ge ﬁl%n\;dﬁr%thle ﬁ%ﬁg deg ﬁndjﬁélgﬁd&&?‘&ei éa%rqe?aéﬁo

cancer ous bl gl ca ncerous con

| evel ". foéﬁ@ﬁ@ef%etdné@gﬁé’@welaewérbém on level and a control |evel

can be ppr ??ﬁl tHdd b@%ﬁéﬁ@%ﬁ%&ﬂpﬂe@é&ﬁhg%ll&@lﬁds@' nucleic 44 WO
2011/ 111392PCT/JP2011/ 001407 "aci ousekeegc%WI enes whose

expressi on | eviePIEER RNGHONRERVides ra?th?%ofd%%ﬁt% heehGRkdous or
non- ?:ancer gusluslbaityauﬁﬁg t}ﬁ@e@&ﬂég or@&@gﬁnﬁ%tydeg @ﬂt}feqires@ﬁnmgemml ude, but ar 3
not Imted t ctin ral de ate an
ri bosomal pr o'?r ?ﬁ S\ﬂfié]?'lé Qrﬁ%%g%%%osﬁ ﬁﬁ fl%\ﬁgls eé)f %%%ggg tﬁﬁi%f eased

as conpar ed ftpeptides ohthermatsesoinvemionlieyafo, epyivioor i mvbanir@qampRL thetmdtbod he

cancerous Cogﬁ%udgeﬁlﬁts wﬁtﬂ‘%hv%é#tﬁ&t ¥o@&ﬂbﬁ%@9§g§j ofth th cancer to be

treated. [0l e present in tion also provi met hod of (i)
di agnosi ng whet Relfecting dCedtons aspriedtednd o have cancer to be treated, and/ or

(i) selecting: aoﬂ;tg@i@qhe A@Cs@@gﬁgﬁv&lﬂﬂ@g {de. Whi ch et hod may i ncI ude t he
sanple (5) obtierhCT e bial e b st hEse Si 1 e perestisr 1 o
be treated, cellsb)nacmphagdsnﬂ cé]lIlse afXk petBasiddncdiBywhicbh ireHkHdRR teipidsea pior mal
control | evel naceo&g an(iil nos Ic&ﬁ'? riﬁ%ﬁé% e r@géégldn tbg yl%gﬁ'o S/r sL O be

treated, if teﬁe exp re5|on IS 1ncr ed to the
normal contr djﬂrefb@bb'l DCaredn be u@b)d ssiledbeyi e ttheestronggse €XTL mducablht:sefrm@rr&at ment ,

i f the subjegpds , D C).
e oy el v asanet g Bt e At hcpaphelaiflate

det er mi ni ng PRBAIR BF BSSIEHN BY@NIO8F HIURP in bi ol ogi cal sanpl e (s) obtained
from a[guly]ectomre otiter m&me%adthte H?@c%ﬁ of e graRaemveidaaré mﬁﬁmered to )

conparing t heub ecp[ A II%% alrg \({ontac(%ed WlﬂllJ%e pep 1Qesain%?'vr2)c g(gr%lélcslue% AIJC%V\A%ltH
high CTL inducibility are induced in the body of the subject. Thus, the present
invention includes administering the peptides of the present invention to a subject.
Similarly, when the polynucleotides of the present invention are administered to a
subject in an expressible form, the peptides of the present invention are expressed and

contacted with APCs in vivo, consequently, the APCs with high CTL inducibility are



c) diagnosing the subject as having thggcancer to be treated, if the
expression level of HIURP is simlar or equivalent to the cancerous control
| evel ; armlO 2011di11392] ecti ng t he subject for cancer treat ReEmIJP20G11/0a41He7 subj ect
i s diagnosed as having the cancer to be treated, in step c). [0143] The
present invention also provides a diagnostic kit for diagnosing or

det erm ni ng andiidlj Bcthe BOYy bSthesubjsctSTIAREGE §ekbstm ibeensioh helyi ag ihélode eancer

that can be treated with the HIURP pol ypeptide of fhe presept invention,
wnioh my  al SUTRIRge e EROE, ofR R el fr W R EEP ey or
appl i cabi | i t yorof" ia dewnibed atiavaumetchien 4. Phrmedcentadll yybstaneescarompositiohuides,
but i s not "(%? ﬁlﬁﬁn&&uﬁéﬁ"subé?%%gsd&f cofifE fions LSRR (i)%g&%lﬁo&c?ers‘ék gl cancer,
chol angi ocel I'ul ar carci nom, , colorecta cancefg, sophagus cancer,

Di f f used- t ypacesingiedicencer, |iver cancer, NSCLC, |ynphonm, osteosarcons,

ovari amopm}cemurtﬂa@iwr@,ahé ?re@@fﬁ G®fentioh AR M BudeaRe8ducidLma bo@ﬁﬁaé&%&)f t§CLC,
soft tissue tunor .and tes t unor . e kit

i cul r rticularly, "t
preferably nQ{PSFWdPXF@&Oameéﬁéﬁ;CSﬁ% 14(@1%%%@]:\7@& éjgf‘é‘&ff CH%N‘?’ OIEXAMREs| on of
t he HIURP genle mathad sarbjneliide deps wed cel |, whi ch reagent may be sel ected
fromthe group.of; (. ent f.or. ecting nRNA of the HIURP gene; (b)
a reagent for adg?léegﬁlﬁ%é%%gﬁq%@ J%Crt'o g(lin or the inmmunol ogically fragnent
45 WD 2011/ 11139arAutinp2@poiynoolkeddd ¢nsediogbeptadedf (ted prasangayentiorf. or det ect i ng
the bi ol ogi cals@eb k¥ bd/p@forhle a ILBRLAT Aost th s A4 ExambeSrlndigagent s
suitable for c?e%gcti ng Ir)‘rRI\IO,& of at he I-ILJURP geneS may i ncl t?roilqg n?:f:l eri1 cn%gci ds
that specifi €818y bind to or identify the HIURP mRNA, such as

ol i gonygl Bt i deigerhdinkl ,aiéq)r@seﬁpiﬂpérﬁmqﬁ@«ﬁ&esmama@@oﬂp?e@rimgrahi atigef- t he
HIJURP nmRNA. These. ki nds ?’f ol.i. onuc.l.eo1 i des ar excgnﬁlifi.e ﬁ% i mers and
probes that &FECLHESiOPL W SA5tIHEA Vs GV HY depst igRggnucl eoti des
may be prepamddrdiagednahodrednhodsdevehd otkhetellowing stepsart. |1 f needed, the

reagent for d i . e il L QF; dd trix.
vor Sover  Cmor QuFsnUiink B AT K TR eI R EROn M 3o TR

i ncluded in Vi Rind | [0145] On the other hand, exanples of reagents suitable
for detecting hgubdidRe: 9bﬁﬁﬁh&aﬂﬁh%ﬁ&xﬁﬂ?yPQ&QE%E%kﬁﬁe&h@&ﬂ&ﬁkmhﬁﬁﬁﬁpf may
i nclude antibadies to t%e URP protein or the inmunol ogically fragment

t her eof . Thepéﬁ%ibody may be nonocl onal or polyclonal. Furthernore, any

fragmeno12y mdj Megtliodindu€ing.CTIGhi neri ¢ anti body, scFv, Fab, F(abi)2, Fv,

etc.) of the ti body, may be used as the.r ent., SO ng.as .1 he fragnment
or a1 ed_ anesoay T BYIRS PRe e bR Hyme BRI R B PeaBR or

t he i nmuno- Ipolyinoakdtydes rexgrmngs darhieP(eodt. thdvptehod snvieotipr.epar e t hese ki nds of
anti bodi es for : i i { in:.i.he _and any
met hod may be Telltengjﬁ%sgg‘tdﬁ?%ﬂt@ﬁé‘%f&@é‘g%% r?%\l}g%ﬁogﬁldhl g%llfl (ragggrlgmg}dcﬁglgh?i bodi es
and equi val estestidheicoding amplyneptasthat isicarabihel foraingaly celbrecemier ¢ Ry t h

si gnal gener afbig B8 %ﬁ%marh?leﬁbf Bietpeplidts @ encfreit inReihtdRCind HDR! 1 ng
techni que. Label s ods &r I?bel ng1 Z?Ltbodl es. and Fet ecting the

bi ndi ng of t ABUEHE ELFaLy-(the madofs fagd Ear &-WERY K LSS RE %Pt , and
any | abel s areletred hiodsameng: be enpl oyed for the present invention. Mreover,

fﬁ;ekit [‘f’"” one ) G882 DY $HARLL PLeft B Hh Rl Bl inR¥n RE/LPE uded Tn

exosome that presents on its surface a complex of an HLA antigen and a peptide of the
preset invention; and

b) introducing a polynucleotide encoding a polypeptide that is capable of forming a
TCR subunit recognizing a complex of a peptide of the present invention and an HLA
antigen into a CDS8 positive cell.

[0123]  When the peptides, the polynucleotides, APCs, or exosomes of the present invention
are administered to a subject, CTLs are induced in the body of the subject, and the
strength of the immune response targeting the cancer cells is enhanced. Thus, the
methods of the present invention includes the step of administering the peptides, the

polynucleotides, the APCs or exosomes of the present invention to a subject.



[0146] The kit may contain nore than onggof the aforenentioned reagents. The
kit can further include a solid matrix and reagent for binding a probe

agai nst awmOKIURR13yene or anti body agai nst an HIURP pept iPd&JP201ved4emm and
container for culturing cells, positive and negative control reagents, and
a secondary anti body for detecting an anti body agai nst an HJURP pepti de.
For exqopl4g, tAlssueiveBNPITES cabbailee thducandsikinetitm M tithguhd aaiciatdudng

AL I D SN T e T

comrer ci al amttlukettepstofindpoi nt, including buffers, diluents, filters,

needl es, syringesje ﬁHQA@’@‘ﬁ%Fa's gLl s (e.g., witten, tape, CD-ROM etc.)
with instructions f es eagent s and such may be retained in a
cont ai ner wi t tb: gontagimie withthe £ (es (tféFﬂPa?ia wethdherpgptidacandde bottles, vials, and

test tubes. Theccemk@ifans APax deiehorwRdChsGm@wasiety of materials, such

50 TR PLAE Ly L, SIEROTL G 08 LSS SR e

i mobi | i zed @reparesldlyi tehneiringka gai¢ahatdsclades arpplmuckotid¥df the present invention
2011/ 111392PCT/ JR / o f. t Iea t ite.
The  measur emit A decRarien Pl By I N et EepBEeslf” Hiiefa,
plurality of psiseeignvesgioh iclomited ﬂmew@p aanhamoemasmtady Ao bledt effﬁctt\@i;}t strip
may al so_contgl By &int 1%%uf‘f35e 4 1&9[ gf Qrpﬁ't%ra %@1‘1 Ly QP%ﬂEro?ltb% resent

Al ternatively, caontrol tes m | ocated On a stri separaltedfromthe
test strip. OpEndeml |y, the di fferent detection sites may contain different

amounts of i mp&kdd FedcUPCS] tBe atdsdies thaepnes@nmlgbersuﬁmomﬁtei Bfarf 1 1 st
det ection &%ﬁd@nd Iess r armgats N _subsequent sit i tion of

d
a test sanpl ﬁ%“%‘?&r?ﬁ fheotePafs 85thg PLSFRYMHEIQn Gt E%tlé‘b stk’élﬁlﬁ Y- Bfovi des
a quantit at i peesemdnvatiooramminctude tleenwemd @f cuHhibiRE exditiep peeseamtingian itshe
I Th t t bl
D ey SEHEEL! Al % T DR SANTGHE BEbR ofhe UL (IRl SELAD ©
a test stri pex?wm]cmhge Riepargd bvhlee lpﬁtéeemesplmb@rﬁbpwnrmymﬂur Heospmed'ude a
posi ti y@1 %Nt MRkthe@E &CPL ch‘ﬂbﬂﬁdﬁééﬂrﬂiﬁih%&&m £ en-ghﬁatr?ﬁﬁhdés\ée (98&3 rol

sanpl e of the present I nvention pr epar ed 5% | ecting
posi tive sampl®dd %ﬁ‘tfofl}’i’éﬁh%gggyﬁuhbmf hl@tltngrte theppepl Pfst emqse%tﬁ%\fqnt}et o 5
purified HURDPp@iBicrrens. Juoh yatkuers €@ beperfoemedigadesttbedebbge inhattisho not

express HIURR ormth ig.ve sanple or the HIURP standard sanple. In
t he present 'X@@hfc E}ecfnﬁ?ﬁ%‘% HIURP may be a reconbi nant protein. The

HIURP | evel ofln taﬂ@tipmshe preeent antenodn panplee a ingthddorr pex@apios mamofaeturingn t he
cut of f val u?)hanﬂa@ ?Kﬂ?@h&%{cc of Q&ngés?tﬁﬁﬂhdlild‘ﬁlpgre@*rLQ Wvﬁe#lhlﬂ%’m%Ba' des a

di agnostic kit |nc a protern or parti a otein thereof capabl e of

speci fi cal | yifcdedsy mezstﬁgoftaﬁlen&lﬁg iop SyiudAting e pantide af thiepyesart iBrension it a
fragment thepadinack@i4fy E@@pﬁbgscagtert he partial peptide of the protein of
the pr ude |des conposed of at |east 8,
preferiﬁﬁ}ﬁl <¥hﬂ'§h?3 SHgr ‘i}/‘ P863r?t| guous ami no acids in the anino
aci d sequence Mbrebhe, e piakin infentibe prmedmnﬁethdsdgejﬁtndmnmg@anﬁﬁmneaenpbme

di agnosed by ctli pl a ( si ng
a protein or & a&l& dtlseas%s?aa Qtto ﬁﬁlgge §‘%1?1 b? dr]rg)ea(r‘gees‘srg2?‘1’?mlblrlll\laee9? S ex%ﬁgl% hod
for prepari ngvlt1¢1e1nplrude équmalt@fmt hmltpdese\rMLl biaedﬂrpmearbdeqsecmnp@eseramel as
descri bed ab@ygeer, cﬂBﬁng%EélRﬁ'ér cB&End?ﬁ@@l@E'Jb%rE@ch%ﬁc&f esBBﬁa L eafaf,

i nvention can_be perfo determnin e difference bétween the anmount
of anti - HIURPIEHSdNYBg 2aifir ‘tatl?ﬁtf lﬁert%ceégﬂ $%§dﬂmﬂh§méo?ﬁﬁftoém§@ﬁ1ﬂ@ﬂa%
descri be abO‘éaneﬂ_f]ﬁn@témcﬁféhcérspt‘@bl@t%Qﬁh@Q fefalR@resndnh £1SONT, kbR EsR@NEAG; | f

bi ol ogi cal @% q t he subject contain antibodi es agai nst the expression
products (HJ }es‘B(f,u "’trﬁB &ne and the quantity of the anti-HJURP antibody is
det er m[0ER]t 0 The nmhedstdfah\e pragenc invenddn may ireluda theestgd ofcnimpansedngo that in

| t '
present i nventissireeRnbs deEhiof) O 19%%8 Pieche BRI Fe SeterPlngkhifon,
HLA nol ecul e obpoldnwgieatisies emcz@dmgﬁbeme lropresent ingentevetneijodinry gisn copleiptate

CTLs using amgd %ﬂhﬁu%ﬁt éﬂe%%s&ﬂéi JilAP DL BEHLiRS al\ASt b Bgﬁﬁiﬁés Beae resent
est abl i shed (for exanmp Al t JD et al " Sci erice. 6, 274(5 84)

94-6). Thus, lt‘ﬁ@tl%rﬁetéfxta%% St%@ebtémfdéxo? atlﬁécebltle%léﬁtsttweﬂt PR~ and t he
HLA nol ecul e



47 WO 2011/111392PCT/JP2011/ 001407 canype applied to the detecti on nethod
to detect tunor antigen specific CTLs, thereby enabling earlier detection,
recur r encwoand/at3et ast asi s of cancer. Further, it canPb@/Jermpl/ogaer f or t he
sel ection of subjects applicable with the pharmaceuticals including the
pepti de of the present invention as an active ingredient, or the assessnent

of the treat positioef'f gatic0drly the pphaksmidaip the a&,es@f th@ﬂ\ﬁaihﬁaémic@wuaﬁthﬁ/ces or
according to the

f JD , i .
1556, 279 5o Pot RO T et 55 Raiordh AR B afh bR P Rofp® gy A"
r adi o- | abel edhaticin botmeplolyel ﬁmdletpTesepemstm&s 6fr indveingriesante respoestdren can be
prepared. Wy, C"Il%lb‘&lgl &éﬁfﬁl &r?cfEP l@it nlst 4 #9 g gs%éﬁﬁé_ 0841, }2 Qe?lgﬁ h %‘féi%”p' e,

by quanti fyi ng e ant & e speci sin | ood
| ynphocytes d PCs/)edarrdr(éPrm% >§ﬁb¥e¥lﬁth§é%b%g@ap@bn¢fé @i@ﬁ@@@ﬁ ﬁé’GSra@ﬁq cancer.
[ 0152] The pr @slqjgt' supmention further provides a method or diagnostic agents

for ev nnunolo i cal e of ject by usin tlde pi t opes
as desibﬁ%@ é%r‘ﬁgen‘i " ﬁﬁ@%ﬁ?ﬁdﬁ?ﬁé‘?ﬁa ‘6‘1‘”‘3’?&@ PW@%t ?lbljl}al%ﬁg% A2 PR

HLA- AO2 rest macémi:apmht debstare @esmnpdw@bmmmmg maytuideress@de asherdagent s f or
eval uat | ng oSOl BT ATPPEARRRAS Rl iR thL S5hice DhhelgTIRHRE,

response to be eva uce Sy n I MUNOgen with
i NMMunoconpet émenged Wsthlarphwrnaw@umaﬂb’mcmpmle ¢a111‘11!rr eferred enbodi rrents t he

| MUNOGEMRRL eNkirdrfpddval gf e rﬁé&ﬁ&d’éﬁ ﬂh@%ré%&qt'lmgﬁﬂ% g%@ém&&ﬁ@% Of a'@iﬁMn-be

sel ected from anong her al eri pheral | ynphocyte (PBL),
and peri pher aﬂtraﬁpéada%%ww%ma@@rwa @P@m)mow %@Eﬂsﬁlﬁrmtf‘élfﬂpééltait ng or
i sol ating sue;bnﬂaﬁmunoconpetent cells are well known in the arts. I n sone

enbodi nent s, %n% g}gs or c.on%(%sml ons that may result in the
production of ‘& atPed) e? iFFENCRYYRat recogni ze and bind to the peptide
epi tope(s) maybpenarigt ayid@naslithsicheggetide asidisclgepthectén meagaptessihizyfomeed

10 £, 2, 450569, AP THOOGR SO, YOS iy bogel ot o0

anal ysi s i ncl y rec ve s such a
tetraners, stuifgdengr for intracellul ar | ynphoki nes and |nterferon rel ease

assays, or ELIgPQly t@@%ﬁyﬁceﬂ&tﬁe Bresé finwRdgrbodi ment, i munoconpetent cells
to be cont act ed W|t pepti de reagent nay be antigen presentl ng cells

i ncl udilAb ldendpiths @n@éqt P%the PERPSA] RGN R hiAneer PYefPiradnd HIVRE S3p dsent
i nvention mayrebed wigdhésd acetd mgﬁ:rdleslmEmrﬁgleaSBam cam:eagslaelaae Rt higher al

bl ood | h f i f CIls, foll
exposure o ITHTHS 4Ly DG SRR ER {Hith SRR THECR e el e O "
conpl ex may bercumed:, CHldicobeedtal cansnadsoplegantingen mﬁe@dftype OFus (asew, e.g.,
Qgg et al., {ebEeY gge@&gCL%l%eﬁfo% ostdreo fﬂ(foﬁrfaﬁ%gnc%} p%hcre% 174 :

94- 96, 1996) and det éerm ne uency o e anti gen-spec
popul ation i Rrestaieagncer, éﬂfnab%arwpﬁ@a Clff oot tirpomner aag tesequlay, tum0t e/f*? -aner

reagent usi n@oRliMBPLIbe t®the abMidift¥R10h 0P heR¥ciRG GeMaFAiRtias c88psditidrd
|de that binds to an_H nmol ecule is refolded in thf
nto

bel ow. [0154 t
presence of %%‘Eﬁ& g aclolngiedi i A 1hRglR2 L@ﬁéﬂ i stheT S SXPFSHIeB e
generate a t of MOUBPUhalie bidB gl 20plésitd b3 92 RETisJdnhaddedQ0ig@ed with normal

cells of the same organ. Thus, in one embodiment, the present invention provides a
method for treating cancer (over)expressing HJURP, which method may include the
steps of:

1) determining the expression level of HJURP in biological sample (s) obtained from
a subject with the cancer to be treated;

i1) comparing the expression level of HJURP with normal control; and

iii) administrating at least one component selected from among (a) to (d) described
above to a subject with cancer overexpressing HJURP compared with normal control.

[0132]  Alternatively, the present invention also provides a vaccine or pharmaceutical com-

position that includes at least one component selected from among (a) to (d) described

above, for use in administrating to a subject having cancer overexpressing HJURP. In



conpl ex. In the conplex, carboxyl ternypal of the heavy chain is
biotinylated at a site that was previously engineered into the protein.
Then, strwptauydidv2zi s added to the conplex to formtetra&cgdPoonposed of the
trinmol ecul ar conpl ex and streptavidin. By neans of fluorescently | abeled
streptavidin, the tetraner can be used to stain antigen specific cells. The
cells can th@thebe/olrdbeﬂielﬁrmdn 1nf/@ft10ﬁ>fﬁll‘mﬁr©r0\b&esfal IﬁWhG&'f(ﬁﬁMrquymt@u@ﬁbjaﬂ

I d, f
oSS T O e L L ARCER b G RS YRS o B B,
[ 0155] The pr esdmting ﬂwetﬁplaf nlegimomingy mw@wsmeéfg@hoﬁHﬂdREmawm%dﬂmmﬂn bi-

'] 03-513,
1667 and ponpn e Sffple § dunerbii kiR dfthe Kol B RV £ ﬂﬁ?a*%?ngépe Ui des
of the presemvel ﬂﬁ/@ﬁgpwnd%ﬁes thah s|sebjeplanayelveprige: gk By be Bpated wit

i ndi vidual s whd HJI@RP%@IypEﬁhdéQ)ftﬂﬁee Q6 fRBnkh. TR EARAs bofredthe dh@senar of
antigen-specific CTLsS using A bl ood sanpl e contai ni ng

Tl
mononucl ear CESFY IRYFRLGA a@\ﬁiﬂs eéldn H&Pr?:g?tf“sgﬁlf)?"ng the PBMCs and stinul ati ng
the cell[DE33M t Mgy qubjrct- dmxca:ﬂ ckher tisvwe Bhin bausedffoethe aﬁteﬁpmlaﬁ)@’[ ol EURBldx- vat i on
peri Od’ the %geg?l?ﬁ%‘g 10n§t s it %aﬂdéas th ol())]%gt?ve st apsf()n og ’tran%:iatl(%n rggucrt‘ for CTL

activity. esS nmy a use reagen eval uate the

ef fi cacy of R lﬂxemplésmlmbteaan@tbsﬁm@md@bpmrc entthmmﬁcﬁonm@ky tisheds an
i mmunogen ma)én@ ﬁufﬂ@ aét%ﬁ ‘ﬁgb}é%ﬂ rbgutufrﬁ)ﬁncpﬂ(lﬁ{ép bfeffergb ghl‘ﬁE sﬁ’[; eét Qﬁrl'{r&i &qpér

descri bed above. patient 1 |tope rea ents
that recogni iléﬂt%émg}q Cé’lnE?J%Sp?e‘%ﬁﬂfHO@u}ﬁﬁP’é erwil%nao%%ﬁhﬁhal el Haow s ferPlyat e

sel ected for chi@ra@RabisdlRl celher dnrsﬂsuﬁ@l@@ QE1E Uérwedffrdnh ass\tla@@spe@teﬁrm'bé)e

et | dee. of  EHESTRURTIGR iy Sab) T Han hoP ed fafle Pcuiated G,

t echni ques weik$uek and\fiuidr, andehardsed aethe sebjgeted-CRRRIENRERRET OCOLSI NI MVUNO_OGY,
W ey/ G eene, Col d
Spr i ng rar bor ‘s SaRf eEkLRAER e DB BhaT K ABRUBly o HEIOY BRRARIC o

di agnose, detesenmas i et blrrt aé@mtéﬁmtegu@rﬁ gnhmrb@iuuneg hygnpniphigiated enqud g@t, t hat
recogni ze a REPRLdaHGOLR, dfieNt ext of an HLA nolecule, i.e., antibodies
that bind to a peptide- VHC conpl ex.. [0157] The pepti des and conposi t| ons of
the prdQbif i r%ﬁfql%torfa%ereéemwelél%fthea%faarw@ﬁéwe&%EUUBBﬁ%b ogifilch are
descri bed hers@mpleE@btaineatf@ﬁc@suHJmn@@z&ﬁeietenmnwenrhemmwsmhcﬂ@@l éanet bed for

di i det d h t

or cgent at o SPTAE GRE BB RPL SR ar T birra RS RERRb I Bt

det er m ni ng expFessaoplethepnByénefatlloRP Ufaydvelqﬂlmﬁlddlmlﬂglpndbas@ypbptl de, or a
conpl ex of ab%ﬁ@?o@hﬁ%h@@eggw%hﬂ ﬁ&lgatﬁ)'ﬁ% H"'H%‘cfé#e%ﬁén ha?%le%&ﬁ' 8 ouflo

blologlcal sa e exp sion or presentation of a pepti or conpl ex
of peptide aﬁd? Hi. AD @Tras ar 3s sypl-eldigluse ehan dEaydare berpisétalle foraletsting theyex-

aﬁ; a)é' ng \tN' t Ifbreg,s@g MelieNGF H?URPeThJs@tﬁkﬂlE@mptﬁ@hh@@n ﬁepﬁ@@ﬁ&lﬁfﬁmbéﬂutﬁlzﬂ{g&ht@r Leg
e odl nen I Ndl N rtne eanan|0y
oogni sos” aneepaLmBaINg SHHIORP LB Rels e Daf R PRI B abe $Ra st

expressi on Ofthd-jalrURR ifmeaesharg| mglp&ﬁdes sayledabedddohitias saitdblatabelpiuepay dyes49 WO
2011/ 111392P 001407 can a

anplificati o%l-{;{oir;| Ot ¢ 00011/‘b Pances an Ilfﬁtﬁ?-@ %ethé 9?pr§51ol?1yle\§et1 Iogﬂl%fgefle %Q?' expr essi on
i s present eddnecieins dwdnfbmltyhérthﬁh}d:u”id@@drléoedﬁf exerrpl ary conditions and
prinmers for HHRR.aMMLI hi 684dcAPHGRProlEe (R ENHR 2@9%3?\?@?49

[ 0158] Pr ef er abl y, et he dtl agnogt PU rrgrto Cts i nvolp\;'(g\élc)ont acting a magl ogi cal
sanpl e i sol atBentifiedmsieibpeat by amphficationthesehiedecsips dethads (oe- RlePEBLURP HLA
bi ndi ng pept isdeh bﬁm@ﬁtrﬁ%bd RepREEBRA BN Ahe HABatd URRtehtenRirRdiiagop@pt | de in
t he bi ol ogi cal sanple used herein, "contacting"” means placing the

bi ol ogi cal s&fPie in sufficient proximty to the agent and under the
appropr0ES cdpdeificaliys agiobesnrgrimes apakfot thetpresent methpeé hgbiidiess wundae, i oni c
strength, to ﬂ%r URP HLA
bi ndi ng pepti %’ng? %Ya{“‘lag‘?@%?}%eésﬂé%‘%“k Q)tr? ‘ﬁg&{bn%&?tggbéc{:gﬁﬂssgaoﬁ% nogggﬁgl t he
condi tions f dys useshherein ty phiase é@@ngem\n(hylbrltdw@tlm)om@m@m rsfgrplogcogdigions

condi tions knguet \Biic RBRe ok pARAL ANyt oiid ke S%E]ﬁentcé’ fuRebl bloated a
speC|f|c interaction between a nolecule and its cognate @gﬁ?’ a proteln

and its recepPBItNEOgNENET SANGHPRLBAYCAIRACT ¢PepIA drhwihbs GRS o Ytire, a
nucleic acid and its conplenentary sequence cognate) in a biol ogical
sanpl e. Exenplary conditions for facilitating a specific interaction

bet ween a nol ecul e



and its cognate are described in U S. j,fPatent No. 5,108,921, issued to Low
et al. [0159] The di agnostic nethod of the present invention can be

per f or mredwOrog/ g2 or both of in vivo and in vitro. Ac®oTdPgl/gQ1407

bi ol ogi cal sanple can be located in vivo or in vitro in the present

i nvention. For exanple, the biological sanple can be a tissue in vivo and

td he agenL s paififdrem cﬁl@?mﬁtﬁﬁcekUSfREificrfmbﬁdg@mmofﬂ@hg@Sék’iﬂedﬁesdﬁﬁbé@ﬁ/eldsaed L o}
etect the 9] en e 0 Alternatjve t he
o1 ogi on DhTARREGRl e BaTShERS \Ehehls) a1 Bt ELIEH Siifper
sanpl e, tunorodiopsis sekected tebexbaua b tdegreenCdopartharctie adrsnapmeltiag petht

embodi ment, t(’ﬁ&%%}roa' s?gélﬁ@kecﬁﬁﬂw & a%%ﬁn@ oi"uc s‘%.J] }1 tﬁ%ﬂg%?f"THQ THAHIRAE tediD" ©

preferably a ontain t unor ce Bcte roma subj ect to be
di agnosed or PefagHe g¢nder @i@“@]eﬂdlelep ﬁﬁ@ngﬂélpﬁ andhaIcHliGd spreeptutfiche ablwhleh by a

nmet hod whi ch spbl @whe Efdb@t@&mﬂ%@ﬁienthiyf to Gladit @&e@ieq@@ﬁdeﬁl@z’ﬁn&ﬁ@% fHeQarEetCﬁ I's by
staining with Fluoresce

multimeric co xes tnan
J. D et al.seqU58¢° aEgIEREEmy gﬂm ﬂ%? argﬂ? BTy arelﬁeg%t"‘l PreseniQ ecesy e
Nat|. Acad. S, SO%S@f 80 prabe8 3R )acctiad aieqgiliboinm. Mypiaaley, lstHngent qpnpitioks wes,
and interfer % Enc&l% ss?alt%s Pgé/n%raﬁ)n sHes%Pgl;l %19 }/6 N]llsg(?lum 18n b[ﬁﬁu:ﬂtyl SPOT

provi ded. Ml rrer RN ng race HOKI e “stai ni ng
assays all appear. QlototieOMsddeasuonl(Orbdnledsalm}et pﬁaﬁé)lt@ Bﬁ@rrﬂhmtemﬁ@ture is

conventi onal a@&ﬁﬁﬁ%oﬁ%’%ﬁ%&%}eegﬁ PRt ﬁobé%%r%hmersl%? 1d t'grS'@rHutclé0§des3r 4dd

Lal vani, A et
1998, Curr. Bflspst ahoutzﬁ@:;%egrepéﬁt aﬁ@pger(moges or esnyméirmgw;&)hﬂoaéwaiﬁ@r s

E 3.08.2) ) WO 02/b@ Gefidved, Wfﬂgdle%ﬁﬂ%ﬂ%h %ﬂaés?eatﬁmlﬂg subNahEsesuBdk Ghriinfide. 63 1t ﬁ37

e use or .1 nst.ance e
(2002) ho TR v B i s bRl bbbt g RSy FEay,
i nmunol ogi cablipesptioside.dfhealigubjcaitidadypicullytieeledbsat refieoa st nuGeotiie sequence
2011/ 111392P . RP rese
i nvention, t %a(t #gﬁﬁ%%&?tﬁ@?ﬁs i ﬁ%{ géndw aseo Qﬁgégt ?&?u%()(? Il?to 8 nﬁﬁ)a%é(l) r3n§r%nogen
Wi t h i mmunocdfPeiddnt0QdpPsliin rort2ﬁe0<1tlé¢v@tlv¢ pnse sirangiueleofidg fmueltqeowﬁ aof CTL

specific to Hqﬁ@leic%}m%l%lﬁm a(Il?ﬁUI@lﬂE Eh&gopé{n Aet £080 Mafd nbOdede sefudngv el of
the CTL induced in step Jégﬂi correl atlngthelm’runologlcal

response of Cha ngﬁeiC@etd wlpﬁmgﬁeﬂ PRIMERAS BnOf) deRadyrally pagsngMRat 9 esent
i nvention, t st sequeagsni Iﬁrtﬁiuldrefavs txmge ah a(paéfeﬂed-larhﬁ&ehﬂem bl e)lgeiuect ed

f h f

pept | des. hav gl B iSEs 5o IERIGLER p8 nelER LmiPiEior Fublofil ARGeRR. fihech
such ani no adetcwdgMercasfehihe nbiREA areiNA etla WIURPIgen? car badetectehwitb aci d
substi tuti O%ﬁ%?ndc[kg%jﬁg ng%@%} Hﬂ%ﬁr SPa{‘QdeEfffE’%&eSgéﬁeﬁa@fl 5980p ﬂf‘l\:‘ﬁéthofﬁ of

|nnunogen spec re we nown 1 n r exanpl e
i munoconpet @rtfeiaes grabodienss, length of Big aligonydlgasidg Rerbe or RENSF exbholasted

i mrunogen(s) fioeh | NAYCRsshFPEROAREs, sRECES bEreddnts fo 1R &@ctibR ot PEHAs istiRUNOgen
speci fic CTLs, aa}/g sti.nu factors may be added to the céll .culture.

For exanpl e, SP{h&gogugieelt rPé% OIS 15% VR KPR 67 & AigPnYaleeties MIFRAtRY i on.
[0163] I n sonmer eaRdinnkgse assay b @ratieg pr pfimpBriah @lsb figelwde tey atl lidker Rguences.

| munol ogi Ca'Fuhﬁéﬂ? Brr(])%gs or primers can be modified with detectable label or affinity ligand to be
captured. Alternatively, in hybridization based detection procedures, a polynucleotide
having a few hundreds (e.g., about 100-200) bases to a few kilo (e.g., about
1000-2000) bases in length can also be used for a probe (e.g., northern blotting assay
or cDNA microarray analysis).

[0137]  Alternatively, the translation product may be detected for the diagnosis of the present
invention. For example, the quantity of HIURP protein (SEQ ID NO: 50) or the im-
munologically fragment thereof may be determined. Methods for determining the
quantity of the protein as the translation product include immunoassay methods that
use an antibody specifically recognizing the protein. The antibody may be monoclonal

or polyclonal. Furthermore, any fragment or modification (e.g., chimeric antibody,



of a subject to be treated with peptidggcancer therapy may be perforned
before, during and/or after the treatnent. In general, during a protocol of
cancer t hoapy/11iiaunogeni ¢ peptides are adm ni stered r epearadigoer a
subject to be treated. For exanple, imunogenic peptides may be
adm ni stered every week for 3-10 weeks. Accordingly, the inmunol ogi cal
response of kv, FubjEab’),CBN elae) &Mbd watbedy e[ayr‘ﬁenjséd)fcecﬂhdddmédmgntmOﬁgamer

herapy o ot 60k LB M HS bRl S RRBHERD: IRRE? 1,
t herapy prot (Stuolh ant[HMiﬁﬂ]agmoﬁnhh prg)tlties @frtbe pree@fe mvenhnoeaid ha ;fragnhatscﬂmeof
I nduction of @%@f&e& Bg‘%ﬂef a;%r‘ésé: idnQ VR4, t(\fvintrega@ tﬁé%Q‘kirfEl% ofndi cates

that the subject t i aghose responded
to the i mundé§ediesforthrdetession Olﬁatﬁéelb%@ﬁ vet'dilrtmwsltlerﬂwart sn %)blf’éth@érﬁlﬂaf}’d?es f or

eval uat i Ng t ol Yel n@tl*ﬁ@jir@s@ht HRSRRNSE pi )fre's,lﬂl@ﬁ HelfboaleQnEXAITD tencs hofSD:
i nduct i eve n noconpet e nt acted W no
pept i del,;8{]%§\J coArﬁarn(?F eqoairmg te ﬁ’&”ﬁﬁﬁoﬁﬁ ‘é\ej nggQ 708096008t han any

HIURP pept|deanﬂ@@ngmodmmdbamaﬂmnyoﬁmnmn@equph@ﬁmamhaiaapnemﬁmmad»
enbOdI rrent CH rmca ana SlS an a%ﬁggcpysz? a?rfst {hﬁ?‘l]%}i@nﬁgﬁel %Va%l u%&hlg mea
sequence specifiC nan § an i oG cal response
bet ween each suwmnbg@m@smnmgsn@wds lmgrea*eel psefopetievelloh tltfaprt)teuuztralr, attbgen
when a m xt ursgmgtlm'%o @gssl(gflebgllgglﬁﬂpﬁgié&gs is adm nistered to the
subj ect, i mmunol og |c onse var endi ng on the pePtldes In
that case, %r%alfeﬁf'é% leyel er?éatgﬁt%gﬁmel %gp |HILESh s¢iseinanois shllegaird

pepti de, peptuetéﬁﬁmte@ toVBe Tbreb bl i5 thejlead uﬁ:t*esmstﬂr@he}te do@t&ﬁpﬁse (62N tiR€level

ant 1 bodi o5t FAEOBIEESOF 18 Beptieasey o Fren syl tpast: or SO OFncRath o
2011/ 111392P@Hrd B2@ 111 £30d, 400 e piramsled fold nueretthaor?.0 Rsléf moreghamahdifblddines
specifically tide of the present invention and will not bind
(or wll blngghq%w} I&E%Hﬁ%% pegﬁ:de of the present invention.

Al t er nd®l3f8| y ,Thervpm;s@ldﬁeeé gy determied e Piei sdee diine 4sehe eanseit qedlp brdisinglal  as
the h0”0|093s&ﬂﬁk@@%mwﬁﬁ&hﬂﬁﬂk&édQ&ﬁh8§ﬁtﬁﬁﬁa@@H&h@?w@%x&ﬂ&m&ﬂ%@@&BOn can

find use in cancer diagnostic and prognostjc assays, gl

met hodol ogi e$CANEFIRPT G FQP-CaBERIRUL AL/ ?‘IB&HP%@ I@aﬁﬁldttmdn%el Ffﬂlstqli’ ingddEhent

di agnosi s, amdh@undeia@resibss cfanrfer thees eiecant @ tb be uexeeffayHeWRR] s al so
expressed or overexgtqs§§ Q %aqgﬁfﬂg iﬁ t Ngrgqye t?ac Hlu,ar y
expressed ant PR8I r? § rhady ﬁl © RN XSt Bbar %fr %8? §%&? cally
find use in twetlaid bageremdlerrssmltﬂ obhireH bb'taealempg@sesxii@ml}odetetﬁﬂmm dxprassion| ved,
exapl es of WRiel) dNEEe e S%ﬁopﬂtnt Wlek Ry iRe aAbk. SBAAIASL A Ol

br east cancer, cCervica ncer angl oc ar carcl nona
col orectal caifs@pre, desiontglieve sae be deererdffttseadﬁsabee@éswrﬁ%ﬁl%wé@rns franyer

cancer, NSCL gredlcmght@gt@d ARt FRSAVER rztecor@mgrté AN aROCH Tthe PROGE AALHGOIG aRCer ,

prostate cancer sqft tissue tunor and testicul ar
tumor. [O 166]6’??1%5%?‘@@&%0? W‘T@ﬁ 1y gﬁ)l‘ﬂﬁlﬁ{l SeaRleymay; RomRRegIBY el
assay for theoﬂ@ﬂeemﬂ@demnﬂmedﬁquaﬁuh@knaﬁmﬁme@ﬁnﬁéb&ﬁs@mﬂkﬂmﬂuﬂﬁE@ I D NC

cequence oot STl RS UNES L PisR PR BB SR ARLOR RSB RBR S g ays
may i ncl ude drBéOBthemubJectaimved-lwaFgleﬂhwmpldt M@raﬂaplattllepmferreeldogm theng and
bi ndi ng a HIURR1QHQLRIf e ng?e@ﬁ%me%efshﬁ'rﬁ@fm %ée%?@l@g%ﬁh@érﬁmﬁ B kh&&n

present invention, anti-HJ ant 1 bodi es bi ndi ol ypepti de
preferably rdissasissae dhsstapdugielie rﬁaa}werfdateﬁedam ey methad saa% HeB§arteEeled
from anong SEQuth NOging of Pedf+ANE. Bboit BefhB+/- A SIDNEhyIBe 618Gk theCdtdndarf

anti body can confirmed with inhibition test. That is, when the binding
bet ween an aﬁ?fﬁody to be analyzed and full-length of HJURP pol ypeptide are
i nhi bi tfettinddn thpr @merxc of e passyntfineguionga @olippleptl ddesmiveeditgn abidogicad aci d

sequence sel %%ﬁlﬁ% tlfl%t?g]%rﬂdm?tr% b%%gnl Qn#\e%%shlg ré‘fgrrgcfltoaa@ q "%gr 4 Céﬁroltlgﬁel'a@ni body

specifically agnent present inventlon
i munol ogi calthea@tbery@né,rléthwontwlrﬂeﬂel\m qiemérﬁnwtﬁr@nsl daneAipws] h;glpgbzal Qanpigy it

formats wel | j&R@WRJi al Qeczfﬁf:émui a5l HiR8) " bBlrdd@ice b deRd shi@ipleedbic@isn t yPeS
of radi o-i munoassays, i mmuno-chromatograph techni que, enzyne-|inked

i munosor bentevaSand &cqngiof kxgl Ca@ﬁ’fﬁlﬁﬁnﬁlﬁr’ﬂé‘aﬂterﬁ’fﬂﬁ’éf’rlt)ltutﬁve]s?féﬁf“f%ls‘%
(ELIFA), and the like. [0167] Rel ated i munol ogi cal but non-anti body assays
of the invention may also include T cell imunogenicity assays (inhibitory
or stinulatory) as well as MHC binding assays. In addition, inmunol ogical

i mgi ng nmet hods capabl e of detecting cancers expressing HIURP are al so
provi ded by the invention, including, but not limted to,
rad|050|nt|graph|c |nag|ng nethods u5|ng Iabeled antlbodles of the pr esent

o 1 . a



WO 2011/ 111392PCT/ JP2011/ 001407 cancer 44cervi cal cancer, chol angi ocel | ul ar
carci noma, CM., col orectal cancer, esophagus cancer, Diffused-type gastric
cancer, |woepligam®er, NSCLC, |ynphoma, o0s- teosarconm, ®CaPzmieaacer,
pancreatic cancer, prostate cancer, renal carcinoma, SCLC, soft tissue
tumor and testicular tunor. [0168] The present invention also provides an
ant i body thatacilgis,redg, %@sél&b@piﬁl@?’eh@@wﬁﬁseﬁ]&@rdsﬂﬁﬂEHVFIMMT Hﬂitﬁmamtit@lddierof t he
i nvention can _be use n _an or such_as nono nal,, or pol ycl ona
ant + bodt es. - At b sAbebS bR aitaREs SRR RSt RE BRI such as
a rabbit wi t lgendsengeg, bdearehot lmeitedipe htth-antin,allycedldedgds 3 phogpbhtecdaryal and
nonocl onal a@@%%ggk?émhﬂﬂg&Bﬁﬁ%BEQPﬁLeS and humani zed anti bodi es produced
ec

by genetic r I nation, ept1de of the invention used as an antigen
to obtain an Y4ban the gyprassiondevel ©f HIERPrgeaeissingreased wacompaied ésthemgrmal

preferably i gogslivMed dr iPMndaNBITRlert U8 the @8nc@rdUMBRiroNBHE Sthe Qlibjé@maydRl €
uman- deri ved peptide may be obtainéd fromthe

preferably froma human. A h

nucl eot i de opuﬁﬁPﬁ"gﬁ}ﬁmgﬁéﬂgﬁgﬁgwﬁisclosed her ei n. According to the

pr esent[0141y entThempreseheinpapion désotppovidesus@ethad ofi(i) diaphssirak haherandubgen may be

a conplete pr Ln.or,.a partial t f 1. rotein..A partial peptide
may et ude. P By R o P AR indr R RE gL A B & oot

fragment of &epepni.déidf method prayseeludd eeteps ofi. [ 0169] Herein, an anti body
is defined as a?&%ﬁﬁﬁir% th@@;{préﬁﬁﬁlth%vé’l‘& h]@kmﬁ%idl%%illéhﬁl iqu')g(;maiﬁéd flom

fragment of a HJURP peptide.” In a preferred enbodi frent, gntlbody of the
present i nvedtsPRISCiElP Bspmgaied do hpvgdhemncpieigthedeeatedt HIURP havi ng an ami no

?Ci d Squen_ce_bs@b@?mﬁig ﬂlé@ﬁ}a@mﬂ@eﬁﬁﬁfﬁglm\ixdtﬁ a'fnﬁrrﬁﬂ c@ﬂ@o%];@venp 48. Met hods
or synthesi zing. oli gopeptide are we nown i e arts. ter. the

Gynt bt o pegt Aigaoslab TR sU RS Rat Ry iRt an e ifgedub Be kb Sioh i ten.

I n the presemtJURRgtdressed bhenapargbipaht naenal eogral 18<l;@and| Orer) may be

conj ugated or }i A i e . LG .

Keyhol -1 1 et Eethehl Mgt Fy e QAP S8 LTV BRBRRLE W Kz o
conj ugat i ng Kaearobelegitadden derclal so wel | known in the arts.

[ 0170] AbtpfnatAvehitive R, SR BEHOAHAY iAc1PEPhE dRpPbr:t he i nvention or fragment
t hereof nmay be insertéd into a known exgﬁessLon vectaor, which is then used

to transform & HBEIMEEY theexpresiqn lped oh EVERE, inilogiedispapledaibizipedirom
fragment theneabjedByhdB sugrore i€Bavertbdtinter @Wesiecd@dor i nsi de of host cells

by any standard nethod,..and may subse used as an tigen

A termati vely D sBpaTist S etk AT RE R as e PP et en or a
chenical |y syn}deghesuk thepubjdet avhiyvibg thesedcaso bhgeand.iifthe expRisid] eyl of
manmal i an an'Pﬁ@JRIni@léintﬁ?a[r'ogg}ﬁP{/glgﬂ t&“t}#egcrahgeg??sn(%dn%p}evgyancpr eferably the com

patibility wth parenta ['l's used ~tfusion s taken into account.
I n general, arhseleetingfthReduent fer canegydisatimpsng ibthe prbjagtiedipnarmsed anhiyikethgsed.
Ani mal s of t hendeptd beyrd3adent dtgp éyncl ude, for exanple, nouse, rat and

hanst er [ s of the fam |y Laganorpha include, for exanple, rabbit.
Ani mal 40 blérﬂ Hg[ll]grgr%{ltemygmop)}¥ OrPcr’ng}gge)s’ ZP CF} rllos‘g% E\;\%)r cLagnosfr(lg 0 determlmngI a
2011/ 111392P&ibjdRr2(ilik 00 k4dpeerdnpbe suffermprtkey codceCataacantentealeal witiwoel d
monkey) such }ﬁ%ﬂ@ﬁoﬁ?&dﬁé 5t thd lp?ersleﬁt’ in\r/e%?l%iﬁl,s whieh lr(neagl’als%af‘fnrde L%e 91? Qs%gsr%in%n gnd/

chi npanzees.

or monitoring the efficacy or applicability of a cancer immunotherapy. Preferably, the
cancer includes, but is not limited to, AML, bladder cancer, breast cancer, cervical
cancer, cholangiocellular carcinoma, CML, colorectal cancer, esophagus cancer,
Diffused-type gastric cancer, liver cancer, NSCLC, lymphoma, osteosarcoma, ovarian
cancer, pancreatic cancer, prostate cancer, renal carcinoma, SCLC, soft tissue tumor
and testicular tumor. More particularly, the kit preferably may include at least one
reagent for detecting the expression of the HJURP gene in a subject-derived cell,
which reagent may be selected from the group of:

(a) a reagent for detecting mRNA of the HJURP gene;

(b) a reagent for detecting the HJURP protein or the immunologically fragment



[0172] Met hods for immnizing animals wygh antigens are known in the art.

I ntraperitoneal injection or subcutaneous injection of antigens is a

st andar d wetbodiiidde i mruni zati on of manmmal s. More speci PCTAPRO1/0@ACT gens
may be diluted and suspended in an appropriate anount of phosphate buffered
saline (PBS), physiological saline, etc. If desired, the antigen suspension
may be m xed twdrédt; aniapproprlate anount of a standard adjuvant, such as

Freund' s co lete a ta n adm nistered to
mamal i an ani %rg geﬁ; g?@?%ﬁ ebl qgg]fa‘élafd\ﬁb'do 5 Eléymmtgﬂlm nis- trations
of antilgkhm )&@H\plasmfawgampsmmbﬂéaﬁoeﬂyteamRN@’f offthe LIIU'RY geme omylintlede

adj uvant ever, ?u: a%d%lhﬂ@?!émﬁd%ﬂx%ﬂ{lf&%ﬁ@énﬁf ﬁErHJ%JrRI”@ XN SBCPS Hgg&h o OF

i mmuni zat i on zatlo as above erum nma exam hed
standard met Kls@tifesrthairhave a cemplementary, seaaaRsgio a@pﬂu@sqfrt%HéHRPmN As.

[ 0173] Pol ycl amale 1aRdd &Qﬂig@ﬁu@&ﬁid% &re%ﬂ&nﬁ?ﬂﬁéd wiesrigbrs tah@ pfb"b% fat are @y&nﬁéé ]9”
may be prepare om ni z m ned for
t he increase ‘bg‘ %éﬁoé@% g@gf‘ ﬂ{? F’?é’ngglF?ﬁHgE m@r%?‘ﬂ@“ serum
from the bl ooetydsaveyl laomnen tthd)fﬁaﬂf metlbddhe Jl%ag@m E@nntecamg tHecHiILHSP RN Ade
serum cont al rﬁ'lar}]lgoetigl%c%?ll eﬁl of & 011 rrllliatrl%? %8 ebver Wlee th%r? ?ne e (S:rtcfe%ctmg

cont ai ni ng t he”pal onal-anti bodi es ey he i s0rat ed from t eI &Fts
| mmunogl obul ithe I@T%RPmlkl‘&Arbfe’lpﬂlep]ad@Umfth@hlta fraction which recogni zes only

the pegblzﬁ*ﬁ of ﬁﬁl% dﬁ{e?%%‘fﬁ ekzﬂv}{@@é b%a%@k%ataﬁl@rfoﬁd@éﬂﬁhgth&@%@ﬁ) thél}{ of Ol um

coupl e W|tht e peptid rese I nvention urifying

this fracti oﬁh%@rﬁ@%&wa&wﬁw&m @P&OEWY@@WWBO‘FIGWP@WHJH papigin or
monocl onal afgd 1|ﬂﬁﬂ1hrﬁ)$o EAMLRRNEAL thercdr eTHeQintiB6deflay b@mohb@ommblyumm zed
with the anti and c grkedfor thflncrgased l evel {} SIt g ri:t odles
in the ser umpgé gtggo(g?,agg ARGV ICHHoN ¢ ;- SRIMEAICagupy, S¢hys Faly F(

i mmune cel | s Rysetd.) bbthecatibodyusipbe nwy apitief reagdnk, o bengodstthe freginémtom spl een.

Qcher prefer El?o%lf@éac{ Atbak fe‘?ilhssthE% 1}21?%4 ﬁﬁ’tm&eﬁﬁlfﬁp %‘?é’l ok FHE”%%{ I

i ncl ude, for

myel oma cel | éogi%ﬂﬂi}’rfgﬂggwna@qmof é\ietﬂ)@dﬁ)‘érptr%af@)ﬁheﬁeri@n@ﬁecbf@@tlb@he&)ﬁor thes ed ceI |'s
by drugs. [O0}&RLidhéer p'%QféiH% akéTWE'l'i‘ RENE 1@3@ af’f}’eﬁlr;dge{ﬁ? éﬁ&h&ﬁmﬁﬁﬁe Beipldyee ﬁl

accordi ng t o known mat od S, for exa A stein ét al
(Gal fre and (9 RESHINVERHIIIAPIEILE THS a17t3 bodies ggd equigalpnts theggafy Fythegmore,
hybri domas obﬁeaarml@ddﬂamay e lsz%leld Vf/lﬂﬁhglﬁhl @alyerbxaqgslﬁbleeﬁleﬁwb)dueulHrikugd @ t hem

i noptor - SKBEEE OB erE el Riehg e Dty okl Tuta YRR P e cal 1
conti nued i nthehwnHAT Ofrﬁm antrb(bcbcs @éh@r atgedsays wtedl knewariathewaeksd anyhlabels me
being suf fi ciyg @}neh%ggnh{a%gehlp@& 101 B preediuenttbh MbREVEXRRRL faR o t he

desired hybr| e stan mting

di | uti on may repeepdpr eetestingtthe EIéUBBrPT%ﬁ@ r@%bbfémaludsduw@? kit.

[281%25 ]15[@ gcﬁhy?@t?&é}é %QMQ fnddY Biah GABBf %'akor@ﬁlﬁﬁi&tﬁieﬂgeég@ﬁsdﬂ% Kl?éjanant i body.
n i.tion e ahove a ngn

i muni zed wi £HO5R 1 %fi'fcfe ?56‘?%5?‘ é‘b‘gﬁaﬁﬂﬁ E‘\}rm}’il%%rﬁ Pr‘ﬂ]ﬁr‘f‘ﬁﬁmﬁﬂm %uch

as those inf eechmbddy aEBanamlmmpé;mdemrmadmﬁthnm dohtamep&prtdudemng)eqils; de

expressing c 0. Vi nphocyt es

o et o PRV Oind Bulive A EReakihid ahf @sod iy oBod T (LEGH ATPROCYL B
di vi di ng, su@htﬂasiyu%amst ztnoHWIéP deptidey beri edermplep tisraia simplea obliegied é@nhuman

antibody t harsulﬂ%ct@@ﬂﬁoﬁt%amé?%r E@fférh% fRﬁHEh&% Qﬁa[;r REORLANEL U RA8H ed
Publ i shed Japa ese Pat ent |1 cati 7688) . [0177] The obt ai ned

hybri donas arekis gbdhegirsant 19qulaﬁ§ﬁwafﬁf%%f 111?1%1‘%? @th%r ra%ta%lf deyirablefrayy aof g
gouse a]pd Ej hgo@m&@ﬁanaruee@@nﬁg@ﬁqedncthhﬁ piffék NBReA®) nf;ﬂee{rp ) hakd18d) ki ik, esAc an
e purirtile r e lrTatl ro I N or
ol n G SoRli e sRTR & a@ﬁTM& RieroviBl ki ps RS elim o
whi ch the peptagdets ahd sivh rpat}elsaemtalmaalma atcdoomrires withudhled. Sultableanhiabedymey t he
present | ”Ve“;#d ﬁ}f b%%@esb%atésﬁ% t@&ttu@e@'*f‘% {H 19 éfﬂa%%'f(? %Q‘f’qn‘i‘ﬁkﬁﬁé 4,Qp of

(0] SO

t he peptide resent’ 1 nvention as’a candi for gonlsts
and ant agoni sateris, ﬂl\ﬂél yeghass geplstie- he present invention.

[0147]  In an embodiment of the present invention, when the reagent is a probe against the

HJURP mRNA, the reagent may be immobilized on a solid matrix, such as a porous



Al ternatively, an immune cell, such asugn inmmunized |ynphocyte, producing
anti bodies may be imortalized by an oncogene and used for preparing
nonocl onawvoantl/iseadzes. [ 0178] Monocl onal anti bodi es t husPobiyatmediigemn be

al so reconbi nantly prepared using genetic engineering techniques (see, for
exanpl e, Borrebaeck and Larrick, Therapeutic Mnocl onal Anti bodi es,

publ i shed ins&ﬁeuUmhhadk&hﬂ@d@ﬁwbumﬂﬁ&b@héﬁﬁaﬁh@hﬁﬁb@ﬂ&aﬁ?ﬁ16@®B@fnm For

exanpl e, a DNA encodln one e such
e R hybr  ona g B T AR ORH PR aT 8 s aR i Ra O PEaF S F b £ o
into an appr ¢t stalpenayedmocrontaalm sitgsrior mgat edandidrpolivivt comtdls Altcrlgmtﬁpbzr e a

oot 1 bodi 5. p?éﬁﬂg?‘é ¥ {6 RIERATh ol YE oAk Sl R G 52 OLERIH) BRDL o
the present \W’f@ﬁtldéwcﬁﬁl}'ﬂtﬁé maAYFGoR kR TeEMt ARORMS PhERIORZefbricldieacids,

anti body, Solleoﬁ%lg':lﬁr hﬁlomtriﬁi&letfgsmeec%naﬁéﬁmfsss%mnmg ie®s eﬁth;ﬁes
invention. F |n€ e antib d fra

e
singl e chain Um1 AR CATRL %g$?BH¥PP¥W§%§qﬁﬁﬁ Sigh
| i gat ed by aprapgesepuaati@tived mkieml@i-hﬁthe lametmtaif HIURPGRNA brefeadn @i USA 85:

5879-83 (198 ecificall nt ner at ed
by treating a %Mlg 'I[VP%O%‘QQ loflﬁltasnma be gonflgél dhlg Blggag:fgﬁdeé?cn%é% 51 I}})g?m are
Al ternativel Wpl%\aﬂgen@lee&h@pﬁohgbatrm dampabmdg tlfer\w@ﬂ‘ewia testystiie construct ed,

i nsert ¢g14g7t 0 B k@?‘&&ﬁéﬁﬂe%t Yr%h@én &Q?fﬁﬁﬁ fRAcd 'ﬁ?)sfﬁ@'e@@tﬁf(ﬁ@ﬁ ?fe% host
cell (see, ‘for exanple mrunol 152: 2968-76 (1994 Better

and Horwitz, PHMH«PoﬂéndEF&wle 1T1ns -posifige ognt(ol sguple OIBFW?%‘HWHQ%IOBHEW%F
Met hods Enzy pedpaied®y %ﬂ@ctﬁ%ﬁiﬂi@@ébmtl les AMBURGUSS e HURRP 86els.63

1986): Rousseaux et 111 P2011/ 001407 Mot hod
SN o I I P W i et o e RN
(1991)). An dntnobedyesydlJURP wdfdirh tlechbdditive cainplgair ttenHWR P sandad isehyleon

| | PEG) .
provi des.f or TR BRI bR OLTRP iR relot Bl L, PHENURD
obt ai ned by dtvehplche pgsitrpri¢dngiohsprapic qurwédmplem@seethmmefquwﬁf ivelenet hods
are conventi onglont Brmbb@ndehlhith pr[a&%gﬁ]\/@ﬁﬁ(ﬁfﬂﬂﬁhér‘ﬁﬁb%de@i‘dﬁ@ﬂdsﬁ@ @ iRfudihe

present invention nay be obtai.ned as_a chingeric_antibody, between a
vari abl e regitdHCEEA PRI Y BFAtHS NhieR{T2BHRS plotrgcifingll ireogvrag terantibgorf
derived fromusrasnativeastyor the fragmeéntbkredstl zed antlbody, |nclud|ng t he

conpl e rity de er m.ni n 10 f rom.nonhunman ti body,
Che 1 r AEor B RS aT A8 R fiEt bEEY oh s PR PEARR o

ant i body. Suphb@anksbompeEdcéathaﬁﬁrp@&ﬂéﬂyéﬁcﬂwdnmg;I@kmmbMthmogmnmogy
Hurmani zat i on ,Gan, dé’iﬁ&ﬂé’&ﬁﬁ@ ¥ s?&fl?&lfﬁle Bf’ﬂl'eg)go 1% ’Eﬂe tﬁ{ve ﬁé{e‘?”ces
for the correspon i Nng sequences uman ant oeyen
et al., SciefeebodngnesgdbydgEctinmapyntibody ot @ﬂm&«r gﬁ g. sb}@ﬂd H@ﬁﬁh ﬂl&l@g a

anti bodi es apgoteifior pbﬁu@e%bﬁﬁéptﬁﬁa) oM@ﬁy@éantSH&bﬁﬁ@ﬁtTl?é t¥thb& & préAfingn
i ntact human varlable omai n has been(ggbstltutedﬂg%né orrespondlng

sequence frofSPIREH RIeSHU dREation andRIpEJFS Ye Y 9881 es i ncl udi ng
human vari abl erheegétbods fondiaghithistriganante olﬁumes‘ehamemrdn cante (peﬁsﬁrmaitby dgi ons
can al so be Y 1n1n§ﬂle dlﬁn}e beolgiet\%gen ty alQl%tht g U‘iﬁg ”&boﬁ (? ﬁlaE 1% m ques
known in the a r f 't ‘hé invol Ve useé recon%lnant
libraries ofChuﬁmnm@ngﬁ@mdﬂSmma@ﬁeﬂtsmﬁﬁgb¢€wéhe@ﬂﬂ@&@i%$pﬁﬁﬁﬁg@e(e g.
Hoogenboom &st&Iu?gr ﬁrorﬁ Caﬁ@k ‘if ﬁfom ica® gaznpﬁgsloﬁtﬂig % §b1'i'fhmaarnhﬁodlg§*'£@ﬁlst

anti bodi es can be ‘made by_1'ntroddcin uman nogl obulin loci Into
transgenic aﬂ%ﬁﬁmgmm@n@ﬂxhﬁﬁéHJURP%ﬁg%ﬁg@%@%&ﬁb@@@%ﬁﬁgo f BEIRGGIERE i n genes
have been panhiigldyys GéteGORRL &1 1R ModenBat the atiests vdibe s RP&IcoaphredSo 8RS EY | bed,
e.g., in US. Patlent s. 6,150,584, 5,545,807; 5,545,806; 5,569, 825;

5, 625, 126; 5183341498U0l5 "651 016, [0182] Anti bodi es obtai ned as above may be
purifi ¢dl30d hdnmagethei drybodhnentex diaph@stic kitef the present invention may include the

peptide of the present invention and an HLA molecule binding thereto. The method for

vV Oor

detecting antigen specific CTLs using antigenic peptides and HLA molecules has
already been established (for example, Altman JD et al., Science. 1996, 274(5284):
94-6). Thus, the complex of the peptide of the present invention and the HLA molecule



separation and purification of the antjpody can be perforned according to
the separation and purification nethods used for general proteins. For
exanpl e, wheoantiiisedy nmay be separated and isol ated by PoEJappropadat el y
sel ected and conbi ned use of colum chromat ogr aphi es, such as affinity
chromat ography, filter, ultrafiltration, salting-out, dialysis, SDS

pol yacryl ani den ehpieacsd ﬂr@ﬂiawz:asm ﬁle&f(bd tb deettatinbi sntfees ypdcifye CANLithaebyes: A
Laborat ory Man r LalBoratory

(1988)) " but B Eing siict e REpaRY SRR BieuFRhA TR FURheEh soEBF
col utm can bempdedd der thhecledtionmif sybjeas applicalblx evithl the phpmataitigald uudnlldmg\s to

be used i ncl ﬂ%g%-egg_?%xﬁﬁggpésgnt ihVeEion B a1113 gﬁgé @é@ﬁé%ﬁ@%@%&e?m&%nt of the

(Phar naci a) . Fary ¢ orrat e exception of affinity
i ncl udes, fortfeé%ﬁﬁfw@eﬁpf)ﬂle lfii]@ﬁ?@’étl -omat ogr aphy, hydr ophobi ¢

chromatjopy13p h}Bartﬂ;tharfyl hédo?chh fb the %M@Jvﬁ ﬁqeﬁﬁ)d\/(@@ Wk bkdh }%9&?@[5{13 B2 1&1/ 001407

phase ch ot oor sdspralon ShLermt o snny e St et be e

Ed Dani el R lddeiesltakA efoledule arfdahe pSpiderng thdagrbint hﬁbﬂ[c&f[@h)belﬁlr@ﬁﬁed( maﬁ))

The oot oa A ALIGEL S5, 8L RS FHEL 10 A0l B LS e
absor bance, enptdeespbéifik €d Lisrmiheaeophent blasd Wp(hﬁtytwenved fxpmethe ﬁﬂ’eﬂﬂ@as say

(ETA), radioi H%Pé@t@é%é@é’s&ﬁ L) (AL Qlced Munof | uor escence may be used to
measure the an bi ndin ctivity of the antibody of the invention. In

ELI SA, [Ph¥] anﬂhﬁdweatfmvﬁél%rf@réléempr@‘ﬂ%rﬂm@hoql er diagRaiir pgcads R cwalpatige, a
peptide of th@niuRv¥e idapl@spcﬁls@@péubﬁsét bpuilh p&tRie@pitand ab deRkriBe S REPINEIn

cont 1 110, BRI eheon  A, LBE B L gnt
ant i body t hatdesceibod hemmsminhbe peedrmraagams fdyecyluatick oispredibehgedh imrhimean

enzyme, such r@s of’i‘s!ei%%lal Ui thE PRE Hﬁ%ﬁﬁ@reg@&g@?&h& f‘\g% a?&idm{iphﬁ Hlldﬁée% ﬂys

i ncubat ed. Nex after -ni‘t rophenyl
phosphat e, i sopldelEg atndntnnielogﬁlaweth imINDPRMpHiES b e Omagm ém prederred

eval uate the e%b&iﬁ@éﬂtsb'tﬁé%{ﬂﬂm%%m&tém Rfls fd?%vﬁﬁﬁﬁlgean 1&11@1{@9{&@&‘1 ré@fmﬁs@e
pepti de, such as a C term nal t erm nal used_as the

antigen to evYiRsisslecisd finhanaRe Beinbgral Ploge, R%@%%fﬁ{ Plsawm@%fsf(BBU

(Pharmaci a) @Ry pbephésaldd rﬁMﬁinualEﬁ dehQPBM@)VMeﬂldalfs fcbﬂrt@uamngbﬁdsmaaﬁl@or di ng
to the pr esent ,l.nvention ection or

det
moasurenentorct e piboreent S RER T RROBHR B A8 h Qe OFReSARTb B, o
the inventi omubsmarmesmqmlnmoalslsumt ingy conlt an thetphadusepn pOetigen speeificm@€hs i on,

and detecting, nd
t he pepti de. %ZH% é]@eglﬁg@(ﬁtﬁg TB%PP% Eg?lé(gﬁmfgfB%%E%gﬁgﬁth@@%dg?ﬁgxggpt i de
accordi ng toP?PFédel TRREEHES TBRY eed n@p@cber%é@m (he danBReLY): Avearsiypiemy thdgtd de,

the method cafed foRGudhS@ dnBlydis VA& K@k cl9XRRNt FBRiSal ldBydMbdHéhtd EiRhREPL i de i's
used. [0185] Xl I. Vectors Fnd host cells " The E Ség%t i nvention al so

provi des a vATEGIETSAMRINRE for dufdceypblygmhekings WS EACAING Yhe
peptide of tMELIPPOFemtays.Muarpiéfoned Smbdsmmdu,lﬁﬁﬁhunokqumtem celfs td be cpitegant

i nvention can, h Opne%tlgés ﬁeaé?nt lﬁ%&p{)e nﬂggn %r%geng% gl?sp %&Iualgéydeﬁd I:%l%'béellg) the

present i nvent| ress present
i nvent i[6k3]or Hop exainplai wedeqdféhmpmis@mwmeu@f mtahée p$eelsemtramwemnmg1 for

gene therapy. asJa9§-§)62]s¥g§§Beﬁ6 e?ﬁlbﬂoddsm&dﬁﬁa%alc&hls f(ﬁ’rige %ﬂ%@en\é@%% %u%él anpl i fied
and produced I n | arge” a in E coli (e a HB101 or

XL1Blue), théPssdist olls ﬁ&lﬂ“an&%?wsurs e aﬁl&ﬂ%ﬁ&@ﬁrlg% | IHmEmOéen i
mar ker gene ftafanfﬁ&ic%mpm ﬂlﬁ}aﬂﬁﬁlﬁ&ﬂm@dlr&:tlyc\ﬂidahﬁ@arﬁ}gen SpdifildCTES [s%é ace gene

sel ected b sidch a etr i ne ana
chl or arrpheﬁl gl #Féeqcleég?rg)llggrélgﬁa%%e dﬁ/ﬁéﬂ@%?‘i dés nﬁ?é 9598 seri es
vectors, pBR3926) gmBldeesiiniephe frp@irnSc of tht anegean-specifin (8. pxqmdhtlohnn adalnpleon,
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[0154] A peptide that binds to an HLA molecule is refolded in the presence of the corre-

sponding HLA heavy chain and beta 2-microglobulin to generate a trimolecular
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complex. The expression of HIURP in a biological sample, such as a tumor biopsy,
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[0194] Specific CTL activity To exam ne specific CTL activity, interferon
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[0163]  In some embodiments, the step of monitoring or evaluating immunological response
of a subject to be treated with peptide cancer therapy may be performed before, during
and/or after the treatment. In general, during a protocol of cancer therapy, im-
munogenic peptides are administered repeatedly to a subject to be treated. For
example, immunogenic peptides may be administered every week for 3-10 weeks. Ac-
cordingly, the immunological 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.

[0164]  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.
Suitable controls for evaluating the immunological response may include, for example,
a CTL induction level when the immunocompetent cells are contacted with no peptide,
or control peptide(s) having amino acid sequences other than any HIURP peptides.
(e.g. random amino acid sequence). In a preferred embodiment, the immunological
response of the subject is evaluated in a sequence specific manner, by comparison with
an immunological response between each immunogen administered to the subject. In
particular, even when a mixture of some kinds of HJURP peptides is administered to
the subject, immunological response might vary depending on the peptides. In that
case, by comparison of the immunological response between each peptide, peptides to
which the subject show higher response can be identified.

[0165]  XI. Antibodies

The present invention further provides antibodies that bind to the peptides of the
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[0166]

[0167]

present invention. Preferred antibodies specifically bind to the peptide of the present
invention and will not bind (or will bind weakly) to non-peptide of the present
invention. Alternatively, antibodies bind to the peptide of the invention as well as the
homologs thereof. Antibodies against the peptide of the invention can find use in
cancer diagnostic and prognostic assays, and imaging methodologies. Similarly, such
antibodies can find use in the treatment, diagnosis, and/or prognosis of other cancers,
to the extent HJURP is also expressed or overexpressed in cancer patient. Moreover,
intracellularly expressed antibodies (e.g., single chain antibodies) may therapeutically
find use in treating cancers in which the expression of HIURP is involved, examples of
which include, but are not limited to, AML, bladder cancer, breast cancer, cervical
cancer, cholangiocellular carcinoma, CML, colorectal cancer, esophagus cancer,
Diffused-type gastric cancer, liver cancer, NSCLC, lymphoma, osteosarcoma, ovarian
cancer, pancreatic cancer, prostate cancer, renal carcinoma, SCLC, soft tissue tumor
and testicular tumor.

The present invention also provides various immunological assay for the detection
and/or quantification of HIURP protein (SEQ ID NO: 50) or fragments thereof
including a polypeptide having an amino acid sequence selected from among SEQ ID
NOs: 2 to 24 and 26 to 48. Such assays may include one or more anti-HJURP an-
tibodies capable of recognizing and binding a HIURP protein or fragments thereof, as
appropriate. In the present invention, anti-HJURP antibodies binding to HIURP
polypeptide preferably recognize a polypeptide having an amino acid sequenceselected
from among SEQ ID NOs: 2 to 24 and 26 to 48. 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 HIURP polypeptide are inhibited under presence of any
fragment polypeptides having an amino acid sequence selected from among SEQ ID
NOs: 2 to 24 and 26 to 48, the antibody specifically binds to the fragment. In the
present invention, such immunological assays are performed within various im-
munological assay formats well known in the art, including but not limited to, various
types of radio-immunoassays, immuno-chromatograph technique, enzyme-linked im-
munosorbent assays (ELISA), enzyme-linked immunofluorescent assays (ELIFA), and
the like.

Related immunological but non-antibody assays of the invention may also include T
cell immunogenicity assays (inhibitory or stimulatory) as well as MHC binding assays.
In addition, immunological imaging methods capable of detecting cancers expressing
HIJURP are also provided by the invention, including, but not limited to, ra-
dioscintigraphic imaging methods using labeled antibodies of the present invention.
Such assays can clinically find use in the detection, monitoring, and prognosis of

HJURP expressing cancers including, but not limited to, AML, bladder cancer, breast
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[0169]
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[0171]

cancer, cervical cancer, cholangiocellular carcinoma, CML, colorectal cancer,
esophagus cancer, Diffused-type gastric cancer, liver cancer, NSCLC, lymphoma, os-
teosarcoma, ovarian cancer, pancreatic cancer, prostate cancer, renal carcinoma,
SCLC, soft tissue tumor and testicular tumor.

The present invention also provides an antibody that binds to the peptide of the
invention. The antibody of the invention can be used in any form, such as monoclonal
or polyclonal antibodies, and include antiserum obtained by immunizing an animal
such as a rabbit with the peptide of the invention, all classes of polyclonal and
monoclonal antibodies, human antibodies and humanized antibodies produced by
genetic recombination.

A peptide of the invention used as an antigen to obtain an antibody may be derived
from any animal species, but preferably is derived from a mammal such as a human,
mouse, or rat, more preferably from a human. A human-derived peptide may be
obtained from the nucleotide or amino acid sequences disclosed herein.

According to the present invention, the peptide to be used as an immunization
antigen may be a complete protein or a partial peptide of the protein. A partial peptide
may include, for example, the amino (N)-terminal or carboxy (C)-terminal fragment of
a peptide of the present invention.

Herein, an antibody is defined as a protein that reacts with either the full length or a
fragment of a HIURP peptide. In a preferred embodiment, antibody of the present
invention can recognize fragment peptides of HJURP having an amino acid sequence
selected from among SEQ ID NOs: 2 to 24 and 26 to 48. Methods for synthesizing
oligopeptide are well known in the arts. After the synthesis, peptides may be optionally
purified prior to use as immunogen. In the present invention, the oligopeptide (e.g., 9-
or 10mer) may be conjugated or linked with carriers to enhance the immunogenicity.
Keyhole-limpet hemocyanin (KLH) is well known as the carrier. Method for con-
jugating KLH and peptide are also well known in the arts.

Alternatively, a gene encoding a peptide of the invention or fragment thereof may be
inserted into a known expression vector, which is then used to transform a host cell as
described herein. The desired peptide or fragment thereof may be recovered from the
outside or inside of host cells by any standard method, and may subsequently be used
as an antigen. Alternatively, whole cells expressing the peptide or their lysates or a
chemically synthesized peptide may be used as the antigen.

Any mammalian animal may be immunized with the antigen, but preferably the com-
patibility with parental cells used for cell fusion is taken into account. In general,
animals of Rodentia, Lagomorpha or Primate family may be used. Animals of the
family Rodentia include, for example, mouse, rat and hamster. Animals of the family

Lagomorpha include, for example, rabbit. Animals of the Primate family include, for
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[0198] Prediction of HLA-A24 binding pepgtides derived from HJURP Tabl es
2a and 2b shows the HLA-A24 binding 9ner and | Orer peptides of HIJURP in the
order of WDghibitmd2ng affinity. 15 peptides (SEQ | D NO PCTOPZNH0BEY | D NO
10-18) were selected by using BIMAS, and 9 peptides (SEQ ID NO 7-9 and SEQ
ID NO 19-24) were predicted by NetVHC3.0. A total of 24 peptides with
potential HLAAZApIL] nehioRkeyadti CdtiryhieoR]l wel e aloakle yRdciexavuaied fisoictRiiey m ne

t he epitope pﬁeotidesk 1101%91b 62 2011/ 111392PCT/ JP2011/ 001407 [ Tabl e 2]
HLA- A24 bi ndi g dMOPXHe Pl begr AUE M FPEMEI URP Start Position anino acid
sequendelZdor MSEQI fior NONigingWnTFTQMDWith6D0 gdns S7Ek RVDENKEERt.I@Faferitoneal

injection or subcutaneous injection of antigens is a standard method for immunization
of mammals. More specifically, antigens may be diluted and suspended in an ap-
propriate amount of phosphate buffered saline (PBS), physiological saline, etc. If
desired, the antigen suspension may be mixed with an appropriate amount of a
standard adjuvant, such as Freund's complete adjuvant, made into emulsion and then
administered to mammalian animals. Preferably, it is followed by several adminis-
trations of antigen mixed with an appropriately amount of Freund's incomplete
adjuvant every 4 to 21 days. An appropriate carrier may also be used for immunization.
After immunization as above, serum may be examined by a standard method for an
increase in the amount of desired antibodies.

[0173]  Polyclonal antibodies against the peptides of the present invention may be prepared
by collecting blood from the immunized mammal examined for the increase of desired
antibodies in the serum, and by separating serum from the blood by any conventional
method. Polyclonal antibodies include serum containing the polyclonal antibodies, as
well as the fraction containing the polyclonal antibodies may be isolated from the
serum. Immunoglobulin G or M can be prepared from a fraction which recognizes only
the peptide of the present invention using, for example, an affinity column coupled
with the peptide of the present invention, and further purifying this fraction using
protein A or protein G column.

[0174]  To prepare monoclonal antibodies, immune cells are collected from the mammal
immunized with the antigen and checked for the increased level of desired antibodies
in the serum as described above, and are subjected to cell fusion. The immune cells
used for cell fusion may preferably be obtained from spleen. Other preferred parental
cells to be fused with the above immunocyte include, for example, myeloma cells of
mammalians, and more preferably myeloma cells having an acquired property for the
selection of fused cells by drugs.

[0175]  The above immunocyte and myeloma cells can be fused according to known
methods, for example, the method of Milstein et al. (Galfre and Milstein, Methods
Enzymol 73: 3-46 (1981)).

Resulting hybridomas obtained by the cell fusion may be selected by cultivating
them in a standard selection medium, such as HAT medium (hypoxanthine,
aminopterin and thymidine containing medium). The cell culture is typically continued
in the HAT medium for several days to several weeks, the time being sufficient to
allow all the other cells, with the exception of the desired hybridoma (non-fused cells),

to die. Then, the standard limiting dilution may be performed to screen and clone a
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hybridoma cell producing the desired antibody.

[0176] In addition to the above method, in which a non-human animal is immunized with an
antigen for preparing hybridoma, human lymphocytes such as those infected by EB
virus may be immunized with a peptide, peptide expressing cells or their lysates in
vitro. Then, the immunized lymphocytes are fused with human-derived myeloma cells
that are capable of indefinitely dividing, such as U266, to yield a hybridoma producing
a desired human antibody that is able to bind to the peptide can be obtained
(Unexamined Published Japanese Patent Application No. Sho 63-17688).

[0177]  The obtained hybridomas are subsequently transplanted into the abdominal cavity of
a mouse and the ascites are extracted. The obtained monoclonal antibodies can be
purified by, for example, ammonium sulfate precipitation, a protein A or protein G
column, DEAE ion exchange chromatography or an affinity column to which the
peptide of the present invention is coupled. The antibody of the present invention can
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.

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.

[0178]  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.

[0179]  Furthermore, an antibody of the present invention may be a fragment of an antibody
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.,
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Methods Enzymol 121: 663-9 (1986); Bird and Walker, Trends Biotechnol 9: 132-7
(1991)).

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.

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.

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.

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

encoding the peptide of the present invention is introduced. A vector of the present
invention can find use to keep a nucleotide, especially 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.

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
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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.

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.

In order to express the vector in animal cells, such as CHO, COS or NIH3T3 cells,
the vector should have a promoter necessary for expression in such cells, for example,
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., neomycin,
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.

Example
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TISI, HLA-A*2402-positive B-lymphoblastoid cell line, was purchased from the
IHWG Cell and Gene Bank (Seattle, WA). COS7, African green monkey kidney cell
line, was purchased from ATCC.

Candidate selection of peptides derived from HIURP

9-mer and 10-mer peptides derived from HJURP that bind to HLA-A*2402 molecule
were predicted using binding prediction software "BIMAS"
(www-bimas.cit.nih.gov/molbio/hla_bind) (Parker et al.(J Immunol 1994, 152(1):
163-75), Kuzushima et al.(Blood 2001, 98(6): 1872-81) ) and "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 (DMSO) at 20 mg/ml and
stored at -80 degrees C.

In vitro CTL Induction

Monocyte-derived dendritic cells (DCs) were used as antigen-presenting cells
(APCs) to induce 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 (PBMCs) isolated from a normal volunteer
(HLA-A*2402 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 (GM-CSF) (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 were pulsed with 20 micro-g/ml of each of the syn-
thesized 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 CD80, 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
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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; Suda T et al., Cancer Sci 2006
May, 97(5): 411-9; Watanabe T et al., Cancer Sci 2005 Aug, 96(8): 498-506).

[0193] 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-1 /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): 411-9; Watanabe T et al., Cancer Sci 2005 Aug, 96(8): 498-506).

[0194] 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 TISI (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
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Cul tured

| FN- ganmma ELI SPOT assay and

| FN- gamma ELI a <} r(mp re procedure.
[ 0211] Est abl }f@é‘vzﬁ?@ﬁm‘ﬁt @@gﬂl&t@g#@qgf H;]fﬁi[“ etther or both of the
target gene aRtrHPoRitRm? amheo aahIkqueReed nﬁc%ih i’]é ng frame of target
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[0200] [Table 2b]
HIL.A-A24 binding 10mer peptides derived from HJURP
Start Position | amino acid sequence | score |SEQ ID NO
149 KYLTQVDILL 840 10
395 TYNLDEENRF 180 11
729 SYRMEEKSDF 100 12
56 TYETPQGLRI 75 13
590 KYCLKSPGQM 50 14
635 GFQKLPSSPL 30 15
389 YFDSSATYNL 20 16
28 RFQRRMQRLI 15 17
383 KYSSLIYFDS 14 18
Start Position | amino acid sequence | Kd (nM) | SEQ ID NO
379 VTPSKYSSLI 458 19
235 SLQETSSSSF 8454 20
218 LHPSSTDMAL 13453 21
388 IYFDSSATYN 13358 22
162 EYFECAGNRA 14992 23
627 LNPDPHFQGF 19791 24
Start position indicates the number of amino acid residue from the N-terminus of
HJURP. Binding score and dissociation constant [Kd (nM)] are derived from
"BIMAS" and "NetMHC3.0".
[0201] CTL induction with the predicted peptides from HIURP restricted with HLA-

A*2402 and establishment for CTL lines stimulated with HJURP derived peptides
CTLs for those peptides derived from HIJURP were generated according to the



SEQ I D NO 150 YLTQVDI LL 14 25 496 SLSEAEFENL 21 26 354 KLEKAFLEV 52 27 266
GWLHSVSRL 84 28 51 QVATLTYET
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[0202]

[0203]

protocols as described in "Materials and Methods". Peptide specific CTL activity was
determined by IFN-gamma ELISPOT assay (Figures la-e). Well number #4 with
HJURP-A24-9-28 (SEQ ID NO: 3) (a), #4 with HJURP-A24-9-263 (SEQ ID NO: 4)
(b), #4 with HIURP-A24-9-408 (SEQ ID NO: 7) (c), #6 with HTURP-A24-10-383
(SEQ ID NO: 18) (d) and #4 with HJURP-A24-10-162 (SEQ ID NO: 23) (e)
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*2402. As is typical of negative data, a specific CTL response
was not observed from the peptide-pulsed target cellsstimulated with HJURP-
A24-9-149 (SEQ ID NO: 1) (f). As a result, 5 peptides derived from HIURP were
identified as having the potential to induce potent CTLs.

Establishment of CTL. lines and clones against HIURP specific peptides

The cells that showed peptide specific CTL activity detected by IFN-gamma
ELISPOT assay in the well number #4 with HJURP-A24-9-263 (SEQ ID NO: 4) and
in #4 with HIURP-A24-9-408 (SEQ ID NO: 7) were expanded and CTL lines were es-
tablished by limiting dilution as described in the "Materials and Methods" section
above. CTL activity of those CTL lines was determined by IFN-gamma ELISA assay
(Figures 2a and b). The CTL lines demonstrated potent IFN-gamma production against
the target cells pulsed with corresponding peptide as compared to target cells without
peptide pulse. Furthermore, CTL clone was established by limiting dilution from the
CTL line, and IFN-gamma production from CTL clone against target cells pulsed
peptide was determined by IFN-gamma ELISA assay. Potent IFN-gamma production
was determined from CTL clone stimulated with HTURP-A24-9-408 (SEQ ID NO: 7)
in Figure 3.

Specific CTL activity against target cells exogenously expressing HIURP and HLA-
A*2402

The established CTL line raised against these peptides were examined for their
ability to recognize target cells that endogenously express HJTURP and HLA-A*2402
gene. Specific CTL activity against COS7 cells which transfected with both the full
length of HJURP and HLA-A*2402 gene (a specific model for the target cells that en-
dogenously express HIURP and HLA-A*2402 gene) was tested using the CTL lines
raised by corresponding peptide as the effecter cells. COS7 cells transfected with either
full length of HJURP genes or HLA-A* 2402 were prepared as controls. In Figure 4,
the CTLs stimulated with HJURP-A24-9-408 (SEQ ID NO: 7) (a) and HJURP-
A24-9-263 (SEQ ID NO: 4) (b) showed potent CTL activity against COS7 cells ex-
pressing both HJURP and HLA- A*2402. On the other hand, no significant specific

CTL activity was detected against the controls. Thus, these data clearly demonstrated
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[0204]

[0205]

[0206]

that peptides of HIURP-A24-9-408 (SEQ ID NO: 7) and HIURP-A24-9-263 (SEQ ID
NO: 4) were endogenously processed and expressed on the target cells with HLA-
A*2402 molecule and were recognized by the CTLs. These results indicate that this
peptide derived from HJURP may be suitable as a cancer vaccine for the treatment of
patients with HJURP expressing tumors.

Homology analysis of antigen peptides

The CTLs stimulated with HITURP-A24-9-28 (SEQ ID NO: 3), HJURP-A24-9-263
(SEQ ID NO: 4), HIURP-A24-9-408 (SEQ ID NO: 7), HIJURP-A24-10-383 (SEQ ID
NO: 19) and HIURP-A24-10-162 (SEQ ID NO: 23) showed significant and specific
CTL activity. This result may be due to the fact that the sequences of HJURP-
A24-9-28 (SEQ ID NO: 3), HJURP-A24-9-263 (SEQ ID NO: 4), HIURP-A24-9-408
(SEQ ID NO: 7), HIURP-A24-10-383 (SEQ ID NO: 18) and HIURP-A24-10-162
(SEQ ID NO: 23) are homologous to peptides derived from other molecules that are
known to sensitize the human immune system. To exclude this possibility, 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
HJURP-A24-9-28 (SEQ ID NO: 3), HIURP-A24-9-263 (SEQ ID NO: 4), HIURP-
A24-9-408 (SEQ ID NO: 7), HIURP-A24-10-383 (SEQ ID NO: 18) and HJURP-
A24-10-162 (SEQ ID NO: 23) are unique and thus, there is little possibility, to our best
knowledge, that these molecules raise unintended immunologic response to some
unrelated molecule.

In conclusion, novel HLA-A24 epitope peptide derived from HJURP were identified.
Furthermore, the results herein demonstrate that epitope peptide of HJURP may be
suitable for use in for cancer immunotherapy.

EXAMPLES 2

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.

Candidate selection of peptides derived from HIURP

9-mer and 10-mer peptides derived from HJURP 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
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peptides were determined by analytical HPLC and mass spectrometry analysis, re-
spectively. Peptides were dissolved in dimethylsulfoxide (DMSO) at 20 mg/ml and
stored at -80 degrees C.

In vitro CTL Induction

Monocyte-derived dendritic cells (DCs) were used as antigen-presenting cells 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
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 CD80,
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; Suda T et al., Cancer Sci 2006 May, 97(5): 411-9; Watanabe T et al., Cancer
Sci 2005 Aug, 96(8): 498-506).

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
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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; Suda T et al., Cancer Sci 2006
May, 97(5): 411-9; Watanabe T et al., Cancer Sci 2005 Aug, 96(8): 498-506).
[0209] 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-1/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): 411-9; Watanabe T et al., Cancer Sci 2005 Aug, 96(8): 498-506).
[0210] 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%/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.
[0211] 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 pIRES vector
(Clontech Laboratories, Inc., Cat. No. 631605). The plasmids were transfected into
COS7, which is the target genes and HLA-AO2-negative cell line, using lipofectamine
2000 (Invitrogen) according to the manufacturer'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.
[0212] Results
Prediction of HI.A-A*0201 binding peptides derived from HIURP
Tables 3a and 3b show the HLA-A2 binding 9mer and 10mer peptides of HJURP in
the order of high binding affinity. A total of 24 peptides with potential HLA-A2
binding ability were selected and examined to determine the epitope peptides.
[0213]
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[Table 3a]
HLA-A?2 binding 9mer peptides derived from HJURP

Start Position | amino acid sequence | Kd (nM) | SEQ ID NO
150 YLTQVDILL 14 25
496 SLSEAFENL 21 26
354 KLEKAFLEV 52 27
266 GMLHSMSRL 84 28

51 QMATLTYET 100 29
406 TLKWLISPV 118 30
129 VAWALAPAV 135 31
599 MTVPLCIGV 153 32
226 ALVPRNDSL 204 33
274 LLSTKPSSI 305 34
386 SLIYFDSSA 324 35
244 FLSSQPFED 5111 36

[0214] [Table 3b]
HLA-A2 binding 10mer peptides derived from HJURP

Start Position | amino acid sequence | Kd (nM) | SEQ ID NO
405 RTLKWLISPY 15 37
128 SVAWALAPAV 50 38
649 SLLGSTAIEA 75 39
273 RLLSTKPSSI 167 40
266 GMLHSMSRLL 240 141
598 QMTVPLCIGV 246 42
54 TLTYETPQGL 281 43
731 RMEEKSDFML 366 44
397 NLDEENRFRT 2637 45
157 LLQGAEYFEC 3384 46
455 RMCLPDSWAM 5539 47
156 ILLQGAEYFE 14204 48

Start position indicates the number of amino acid residue from the N-terminus of
HJURP. Dissociation constant [Kd (nM)] are derived from "NetMHC3.0".

[0215] CTL induction with the predicted peptides from HJURP restricted with HLA-

A*0201 and establishment for CTL lines stimulated with HJURP derived peptides
CTLs for those peptides derived from HIJURP were generated according to the

protocols as described in "Materials and Methods". Peptide specific CTL activity was
determined by IFN-gamma ELISPOT assay (Figures 5a-i). The following wells

demonstrated potent IFN-gamma production as compared to the control wells: number
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(SEQ 1D IFN-gamma production could be detected by stimulation with other peptides shown in

Tables 3a and 3b, despite those peptides had possible binding activity with HLA-

A*0201. As a typical case of negative data, a specific CTL response was not observed

from peptide-pulsed target cells stimulated with HIURP-A02-9-150 (SEQ ID NO: 25)

(j). As aresult, 9 peptides derived from HIURP were identified as having the potential

to induce potent CTLs.

[0216] Establishment of CTL lines and clones against HIURP derived peptides

The cells that showed peptide specific CTL activity detected by IFN-gamma
ELISPOT assay in the well number #4 with HJURP-A02-9-496 (SEQ ID NO: 26) (a),
in #4 with HJURP-A02-9-406 (SEQ ID NO: 30) (b), in #5 with HJURP-A02-9-129
(SEQ ID NO: 31) (c), in #5 with HJURP-A02-10-405 (SEQ ID NO: 37) (d) and in #3
with HIURP-A02-10-128 (SEQ ID NO: 38) (e) were expanded and CTL lines were es-
tablished by limiting dilution as described in the "Materials and Methods" section
above. CTL activity of those CTL lines was determined by IFN-gamma ELISA assay
(Figures 6a-e). The CTL lines demonstrated potent IFN-gamma production against the
target cells pulsed with the corresponding peptide as compared to target cells without
peptide pulse.

[0217]  Furthermore, the CTL clones were established by limiting dilution from the CTL line
as described in "Materials and Methods", and IFN-gamma production from CTL
clones against target cells pulsed peptide was determined by IFN-gamma ELISA assay.
Potent IFN-gamma production were determined from CTL clones stimulated with
HJURP-A02-9-406 (SEQ ID NO: 30) (a), HTURP-A02-9-129 (SEQ ID NO: 31) (b),
HJURP-A02-10-405 (SEQ ID NO: 37) (c) and HIURP-A02-10-128 (SEQ ID NO: 38)
(d) (Figures 7a-d).

[0218] Specific CTL activity against target cells exogenously expressing HIURP and HLA-
A*0201

The established CTL lines and clones raised against the peptide were examined for
the ability to recognize target cells that endogenously express HIJURP and HLA-
A*0201 molecule. Specific CTL activity against COS7 cells which transfected with
both the full length of HJURP and HLA-A*0201 molecule (a specific model for the
target cells that endogenously express HIURP and HLA-A*0201 gene) were tested
using the CTL clone raised by corresponding peptide as the effector cells. COS7 cells
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(Fi gur 682164~ e)Horfble at ed pot ent I FN- ganma producti on

agai nst the t aﬂ‘lﬁ%]&%ubﬁﬂﬁ&‘l ?xfﬁ‘ﬂ HB'Uﬂ‘P Woe- 9%5({ (‘éﬁé?ﬂﬁil\l@ 2B?FHJ'U1€P %%)2@03‘321” ed

to target cells wthout Etl e L clone

wer e establ i $hle@ IRNQ; ?ﬂ)t H ERH#T*(ER 9ﬂﬂ6ﬁé%@1lpﬁﬁoﬁq_) HJHEPa%O?d%§89 i(Peq IPn
"Material s amD:Mabh o sk P- A2d0-E6IN 0 Aéiiqqmqmp fA0e™-8Jd- (SHEMBS58gal nst

| EN ganmn Lf&ﬁﬂﬁ%@ﬁ@t@%éﬁ@ﬁm"ﬁéﬁ o BT SR dRERE T

HJ URP- A02- 9- 408~ ((BEQ ) NONGO)3) () wed-il 4iRRe N0 2n®@s 2 Bic(SHQa¢ tIityOThi3 1ysuftb)

(9) (A our es it SRt s Sl RIS WIRERIE S b o ftaad
exogenousl y éiJM@s QINEL: A7), N‘J@RﬂAO @5l Nénét), GtlURPnes

and cl ones ra 1 DY o (1)) NeabRrlpLty to
recogni ze tar (%?@cgigfsm? N@ﬁ?%ﬂﬁ@‘#ﬁf@%@(ﬂﬁ(& N: gl? H?RA*OZM

hat _endogenous )6 expre
ok oot o SpelPr- S QAR KA OSBRI Tt HRE A Gd28a wi ¢ b
both the ful |(S]E@f19t38)@f1d HJURP A0zl 16I5A- (&EQZWN(DDH@)CM: fohalogpeciofpeptidaadel f or

the target cel n sly express HIU e wer e
oot ed det ng detifed th of 85 BRFQRLS sy SRS Db i B B a0 S8R oot or
cells. CO67 del dxsludemmszmmmy;Luo:rm@@gca—ﬂam@@wewmaﬁed fopisse pegwsidlevi t h

either full I 01 were prepared as controls.
In Figure 8, g‘ﬁ%%‘? “?%J?Esu 2@?3?@?&@@&@ A02-10-128 (SEQ ID NO 38)
showed pot em(wmn%mrvnﬂygcy&slawwswwwh|rgveé¥@6m@§§qu¢@%mt signRRPNG N
HLA- A*0201. hEhold}s. Phdekullasthonidosi GRiykéCiadicat RS ithd Lqliddeedstt VURP- WS

et dos of  HIGHPA éa%ié%@éé@%&%ﬁ% SoL BB TN

expressed on A(Re)-déd RHQ CRING: 30) 1 HIIRAAD202019 RHE@EDINO:a¥1g, WeUBPr ecogni zed

b he CTL i URP
rr)laltyt bg sui fa @6229%@%?2#\5(\5‘/2%1 ne I%%?\ttheB&m %Sgﬁﬁé}ﬁé@??@w h
HIURP expr es$bRQ Do BFIURD-2A102} Hb had @@QﬁhéBy@dSHHfRMQQQ%SfbéiﬁQﬂéé\fo The
CTLs sti mul au@g atdiuhy uE%HB%LAOt%el% 1£ﬁ§1ﬁ%%§%ﬁ1@ N AR %A@gft%es%54 (SEQ
I D NO 27), RP- AO2- 9- 406 HJ URP- A02 -1

31), HIURP- A %ué@galeswt wbm@zt)o Oy mpowezo m%%snreéﬁé @i 9@7-,

HJ URP- A02- 10- 40%0fc¢Hrd, Iaoae?l)HLArwiﬂaﬂﬁegn&& pkgﬁde(s%@vé&r&&)Hmwp were
HJ URPAO2- 10- 54

| cant and
O RPA02 10, B R i o DR ARk A S o b SRS L e by e
HJ URP- AD2- 9- 48ifab{<SEQubDinNGr ca6}:, inttlluRBheAR= 9- 354 (SEQ | D NO 27),
HJ URP- ﬁ@%m@ 4964 0), HIURP- A02-9-129 (SEQ ID NO. 31),
HJ URP- 3@—‘@%@4@—% HIURPAO2- 9- 386 ( SEQ | D: 35),
HJ URP- A02- 10- 408 NI'SED iInpegipn prcpsadsfapwm%mrpﬁm%asmhp@ @ye@ﬁam HJURP
HIURP- AO2- 10ypd 1I(C§EQPJ)@HM(1 sPifi@hi- Hﬂﬁ@llﬁﬁﬁﬂé r&s‘%oﬂ&@tah&jﬁ%edﬁ)‘bhyﬁﬂlt&rt@m

ot her nol ecul es that are known to_sensitize the human i nmmune Ssystem

excl ude thi s 27088 VBIGY PYCaREnBPTYy ahbi S 68" (B BSGRSRCBHIRYAC BFS R

pepti de sequences using as queries the BLAST al gorithm

(www. ncbi . nl m ni h. govi bl asti bl ast.cgi) which reveal ed no sequence wth
significant honol ogy. The results of honol ogy anal yses indicate that the
sequences of HIJURP- A02-9-496 (SEQ ID NGO 26), HIJURP- A02-9-354 (SEQ I D NO
27), HIURPAO2-9-406 (SEQ ID NO 30), HIURP-A02-9-129 (SEQ ID NGO 31),
HJURPAOZ 9 599 (SEQ I D NO 32) HJURP A02 9 386 (SEQ | D: 35)

N~ ™~ N\ N~ ™~ NS\




The present invention provides new TAAgy particularly those derived from
HJURP t hat i nduce potent and specific anti-tunor inmune responses and have
appl i cabiwptg1ttio1®2wi de variety of cancer types. Such TRE3/JezmibHimer use as
pepti de vaccines against 70 WO 2011/111392PCT/JP2011/ 001407 di seases
associated wth HIURP, e.g., cancer, nore particularly, AM, bl adder
cancer, breagisesp @ﬁsbmaféﬁl’Wit}CHI URBmgr can@&Q hﬁiﬂ@pﬁﬁé&lhﬂjr amebladmrasanceQVL

coIorectaI c ncer, €so S canc ed-t i c.canc live
cancer R R A S ot P s PR B N SRR Fangi v o7
prostate cancarphagmhcea’abd‘fusocﬂmype%&tﬁp cgiodet, Itvies saneert, INBGH.Gahgimplesid, cost- ar
tumor. [0221} Wil -6t N&al Pﬁl‘?éﬁ{& QP{&Qatdc%ﬂ&e?,eﬁ}gétﬁﬂe%aﬂ&i%haﬁ%grd nfgetail and
with reference to s |rrentst ereof, It Ist e un erstoodthat
t he foregoi né%é@ﬁﬁﬁmﬁum@r addagiicalay PR expl anatory in nature and is

i ntendegr219 i IWHad ﬂl@tp@eskﬂﬁn%rﬁl%ﬁné héré‘i\ﬁ%&drﬂ;@d&’rﬂ@ethﬂ andweh eseRecebodi ment s.
Through routine. one illed i wll readily

nt atjion K
recogni ze thab® $f8 ‘étﬁélé%e%fn’a1%%83?1‘“1“9%%%08%136g}‘?afrB@gﬁlé‘&éief‘H@F@Ph“'
wi t hout deparetcemglafyaamaxbhnsmry intnaase asc Bprtended théllpratahé presae iveation t he

met es and bounds ar fi Y. a Glal

2011 111392P0H Jpat TG TABY TR ot bi e ARBIRERAI &l e el bRartot s ng
of the am no vaBirehdggqermgoige dfat SE@HSDhN@es amd modsfmatlwmnaolbogmadalthqrelactl ve
fragment t hervﬁ@lfout %ﬁﬁl‘ rfr(ﬁﬁ't}f\i: sg?rﬁta'ng@c@e%%h@ﬁeééhﬁn@@ﬁﬁ&eﬂle%geyﬁﬁi
cytotoxic T |ynphoc (g I nduci bility. [Cla|m21The I Sol ated peptide of
claim1l, \/\herQPIPfiStCﬁéVhlﬁ_Wrﬁﬁ?fl]@f‘@rbﬁ the pppengediclaingy. aj m 31The i sol ated pepti de
of claim1, wherein the HLA antigen is HLA-A2. [Cl aim41The isol ated
peptide of clainms 1 or 2, wherein said peptide conprises an am no acid
sequence selected fromthe group consisting of SEQID NGs: 2 to 24. [Claim
51The isolated peptide of clains 1 or 3, wherein said peptide conprises an
am no acid sequence selected fromthe group consisting of SEQ ID NGs: 26 to
48.



[C aim61An isol ated peptide selected fyomthe group consisting of: (a) an
i sol ated peptide that binds to an HLA antigen, has cytotoxic T |ynphocytes
(CTL) inowoi2bili113p2 and consists of the am no acid sequ@tTHP/BH@T D NO
50 or an inmmunol ogically active fragnent thereof, (b) the isolated peptide
of (a), wherein the HLA antigen is HLA-A24, (c) the isolated peptide of
(a) or (b), which conprises an am newc;L equence selected fromthe group
consisting of SEQ ID NGs: 2 to 24, afid u) the isolated peptide of (a) or

(b), wherghnsaid peptl&@m@g&awpe@age SoliREh§ bethe RARES 884 BRNERG (qfsga@nam no
acid sequence sel ect ed con sti.ng_of SE to 24

omthe grou
wherein 1, 2, or sever ahféa fio? nae%?ra\ef%b%{? ySGH¥¢ ff?%}P%‘H e&%quCBEreln&aldadded
provi ded sai d rodifi ed pm@ﬁﬂe biads &t HiLMSardtigen &ld_hasnguadtit M1y smphdeytd @ T gi nal
peptide. [Caim71An i so at eggpepti de selected fromthe group consisting
of: (a) an isolated pe nding to an HLA anti gen and havi ng cytotoxic
T | ynphCtymed (CTL) i nd]ihn 1mlhue¢1wpumelf@lanmtlhe/hp®pt thddllch astigngs BLA-A84am no

acid s of SEQ | I c n

t her eoﬁé}!ﬁ?? t he isol 5{}%35%%%? e df: ;,q 9%‘?%?# s HEulEll\{ﬁgant ?ﬂg‘%\ %Asz
HLA- A2 [Claimydt he i sol atE lﬁféﬁtﬁﬂﬁépt&e &) 311@3?1@5)7- WW@Wa@d??ﬁFlﬂ%@émﬁfhse&m no
aci d sequence sel ect ed fir@Mhb heidIeQiRcC A& & firdid tIRf o @E&c&r&s‘ﬂﬁ? of BEQII® 48,
and (d) the isol atedc_%ﬁgtlde of (a) or (b), wherein said peptide conprises
a 72 WD 2011/111392P B20P1'001407 nodi fi ed pepti de having an am no acid
sequeng€lasels¢ct ed fromTheesgawod peplﬁi&sjf staimng 1 of 3 SERRrel shiidspepAbe tampi@ses

wherein 1, 2, or severagna gmrag%(gjﬁ eect%%g&llt%%gg? F&}% Sﬂlggfﬁ I?3dded

provi ded sai d nodifi ed pep ori gi nal
peptide. [C aim 81The iNObalbed4Beptide of claim6 which consists of an

am no 3eifnggauence sel&ms@f&tédrp}mla@maﬁm?orﬁ%g@hp @&s%ftln BR ID NOs: 2 to
24, wherein the peptide has one or | om ng characteristics:

(a) The second amino ad@hRh #S%lﬁieﬂw@@?% tﬁafsbm%s tgépé&féantﬂge@nh%srf‘éﬂﬁ%aa
consi sting of phenylal dym@ﬁocy&e)éf(@mQlduﬁﬁ)ﬁlhy%ﬂdﬂﬁnﬁﬁl@ofﬂl)émhﬁﬂ(haﬂd and (b)

The C-terminal amno acid is s t the in
phenyl al ani ne, | euci ne, eﬂ?&%ﬁﬁ#ﬁ@ IBdJﬁ@p?@%%{hl l?ﬁ h@e ﬂf@%ﬁtm 91The
i sol ated peptide of cl ahered, whi ch consists of an am no acid

(b) the isolated peptide of (a), wherein the HLA antigen is HLA-A24,

(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 24,
and
(d) the isolated peptide of (a) or (b), wherein said peptide comprises a
modified peptide having of an amino acid sequence selected from the
group consisting of SEQ ID NOs: 2 to 24, wherein 1, 2, or several
amino acid(s) are substituted, deleted, or added, provided said modified
peptide retains the CTL inducibility of the original peptide .

[Claim 7] An isolated peptide selected from the group consisting of:
(a) an isolated peptide binding to an HLA antigen and having cytotoxic
T lymphocytes (CTL) inducibility, wherein the peptide consists of the
amino acid sequence of SEQ ID NO: 50 or an immunologically active
fragment thereof,
(b) the isolated peptide of (a), wherein the HLA antigen is HLA-A2,
(c) the isolated peptide of (a) or (b), which comprises an amino acid
sequence selected from the group consisting of SEQ ID NOs: 26 to 48,
and

(d) the isolated peptide of (a) or (b), wherein said peptide comprises a



sequence sel ected fromthe group consissing of SEQ ID NOs: 26 to 48,
wherein the peptide has one or both of the follow ng characteristics: (a)
The secommliOoanimiaiiei d fromthe N-termnus is sel ected fPCEIPIE1/GIIEUD
consi sting of phenyl al anine, tyrosine, nethionine and tryptophan; and (b)
The C-terminal amno acid is selected fromthe group consisting of
phenKI al an: ne, dI euci ng,md)cfliﬁb@p@;itiale,hag;lglﬁhaﬁima:namsbqﬂieﬁd@is@l&bfée.fro[ngthai m g
101The isol ated peptide _of any. one i _§2H04§, eretg sai Fpti e
's nonapept i de or decapifth davishek gl RERIDALY GG SR HEFIL e Bore e
encodi ng the pepti de ofanasing acde) efe sobstitnted.Jdefated] Or addedarovid@ilAicmopideilt i on
for inducing CTL, whereln;,: ; ity i el naal gyl e peptide(s)
of any one of clains 191%6 tf%%‘?et%‘?%g?%ﬁg%ﬁgl% @tﬁgg %gl?ﬁ(fg?% of claim 11.
[ A ai ml€B1n 8bhar maceut i Bl iselatep peptidest clayn 6 Weich censisveph anaming ecigr ophyl axi s
3; cance:ﬁ, and/OF_the:ﬁﬂ&%@@&ﬂ&ﬂapﬁmﬁtH@g&ﬂp@bﬁﬁﬁM%(ﬁ@&%@?ﬁN@ﬂ:Qhﬁ@ﬁ?f,
erein the conposition conprjses qne or nore pepti s). of any one o
clains 1 to 10, or one %l?er%gﬁléelbedﬂt‘éﬁgﬁ ‘érlf’tqra’égp%tﬁ}l?: Ojfoﬁz“igl‘?ha[r@\{eé’rsﬂfs_Ml The
phar maceuti cal conposi t(apThofecondaminbIicidningn eN-rersmarivd iC@igeesi fidrmthd goup
fornmul ated for the adm nistrati t subj ect whaose HLA antigen is
oA A24. [Q o m 151The s eb R RaB bR el i habPund <
conposition is fornul at@dThot-tehmenaldmiing s¢idas sedaetadorem shehgrenp catvessiog HEA
antigen is HAA2. [ O g diahdiie, RRARERCAU: £aly SOPRASIH AN BhinE] al m 13 to

15, wherein said com position is formulated f¢ e treatnent of cancer.
73 WO 201mP1 1392pPCT/ JPHw199lated peptide of claim 7, which consists of an amino acid

sequence selected from the group consisting of SEQ ID NOs: 26 to 48,
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 phenylalanine, tyrosine, methionine and
tryptophan; and

(b) The C-terminal amino acid is selected from the group consisting of

phenylalanine, leucine, isoleucine, tryptophan and methionine.

[Claim 10] The isolated peptide of any one of claims 1 to 9, wherein said peptide is
nonapeptide or decapeptide.

[Claim 11] An isolated polynucleotide encoding the peptide of any one of claims 1
t010.

[Claim 12] A composition for inducing CTL, wherein the composition comprises

one or more peptide(s) of any one of claims 1 to 10, or one or more
polynucleotide(s) of claim 11.

[Claim 13] A pharmaceutical composition for the treatment and/or prophylaxis of
cancers, and/or the prevention of a postoperative recurrence thereof,
wherein the composition comprises one or more peptide(s) of any one
of claims 1 to10, or one or more polynucleotides of claim 11.

[Claim 14] The pharmaceutical composition of claim 13, wherein said composition
is formulated for the administration to a subject whose HLA antigen is
HLA-A24.

[Claim 15] The pharmaceutical composition of claim 13, wherein said composition
is formulated for the administration to a subject whose HLA antigen is
HLA-A2.

[Claim 16] The pharmaceutical composition of claim 13 to 15, wherein said com-

position is formulated for the treatment of cancer.



[Claim171A nethod for inducing an antigen-presenting cell (APC) with CTL
in- ducibility conprising a step selected fromthe group consisting of:

(a) cont w0i20/AMYAPC with a peptide of any one of clai RETAP21/0@49T Vitro,
ex vivo or in vivo, and (b) introducing a polynucl eotide encoding the
pepti de of any one of clains 1 to 10 into an APC. [C aim 181A net hod for

i nduci mglaﬁa'iu]jq)y ? ;ret thn’lidﬂaid f@f)mdﬁi:iﬁgananﬁgeﬁﬁ)ﬁ@hlﬁﬁg edl (fﬁflmf)l\i/iﬂechomp
consi sting of: a) co-culturing CD8 positive cell.s with APCs t hat
resent on the surtace SUBllSBbegRTgd eackfel dER IRt epustrtfor any
one of claims 1 to 10; (af &ntaxongah ARG wgh €P8pdesoftany @nd ot ehings it ) iexosones
that presents on the sw-{gceg“gv& Ble Qhgan HLA antigen and a peptide of
any one of clainms 1 to f(S, and ?lga i ntroduci ng a gene that conprises a

pol ynucl eoti de encodi ngbalmrodeging p pelprdeotideeryoding theinerpdi Yipaytangef bound
to a peptide of any one8fsal@i108ntd dhAX® into a T cell. [Caim191An

i sol at APC t hat presents on its surf a compl ex. of an HLA antigen and
t he peg&a&f@%ﬁ any one ‘of™% Ogifjﬁﬁmfu%g %fﬁ‘f@ %gﬁiogd%%mﬂﬁ@s&rﬂ?ﬂ Sé?f‘tﬁefg
whi ch is induced by t herortivogon calsating dF. [ C ai m 211An isol ated CTL that
targets any of the peptides | & 1.1 | Wm~221Th L claim
27 et ch s i nduced byl ree Tl faT OF ey aR T Syt AP SR R v dhe

i nduci ng an i mmune responses aganplsx otambéA antigan gubfhe peplide ofees ondef eof ,
sai d method conprising fhgStEAeof adm nistering to the subject a
conposition conprising a peptide of clains 1 to 10, an i munol ogically
active fragment thereof(P) et-CHUBHRANE Pedt Y E cellicwidh BEPSPMEs PBpPicERItPN t he
fragment. [Caim 241An matiedy compldXomalragh aadiden a@@ta?é?tid’ldﬁ@ﬂﬁ@ﬁinebher eof
agai nst any of the pept ildes of @! ai 1 to 10. [ ai m251A vector

conpri sing a nucl eoti d'@B deRdE: codi ng any of the

(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 10 into a T cell.

[Claim 19] An isolated APC that presents on its surface a complex of an HLA
antigen and the peptide of any one of claims 1 to 10.

[Claim 20] The APC of claim 19, which is induced by the method of claim 17.

[Claim 21] An isolated CTL that targets any of the peptides of claims 1 to10.

[Claim 22] The CTL of claim 21, which is induced by the method of claim 18.

[Claim 23] 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 10, an im-
munologically active fragment thereof, or a polynucleotide encoding
the peptide or the fragment.

[Claim 24] An antibody or immunologically active fragment thereof against any of
the peptides of claims 1 to10.

[Claim 25] A vector comprising a nucleotide sequence encoding any of the
peptides of claims 1 tol0.

[Claim 26] A diagnostic kit comprising any of the peptides of claims 1 to 10, the
nucleotide of claim 11 or the antibody of claim 24.

[Claim 27] The isolated peptide of any one of claims 1, 2, 4, 6, 8, and 10, wherein
the peptide consists of the amino acid sequence selected from the group
consisting of SEQ ID NOs: 3, 4,7, 18 and 23.

[Claim 28] The isolated peptide of any one of claims 1, 3, 5, 7,9, and 10, wherein

the peptide consists of the amino acid sequence selected from the group



peptides of claims 1 to 10. [C aim 2614, di agnostic kit conprising any of
the peptides of clains 1 to 10, the nucleotide of claim1l1l or the anti body
of clai m0.20{1A1a39M 271The i sol ated peptide of any one ®CTOP201MVB01397 2, 4,
6, 8, and 10, wherein the peptide consists of the am no acid sequence
selected fromthe group consisting of SEQ ID NGs: 3, 4, 7, 18 and 23.

[ ai m 281The i sol at ed q@ﬁmmn‘geoﬂﬁE@Ey NID|£26I21;|36J’5HE31 35337538 ahd 8. and 10,
vvherelri ifl ptl de consists of a?e amtno P quence selﬁ ted f mthe
group |7H! $011/ 111395BEX IR P30 3 cOmblex COmPSHE by o %e&ep

NGs: 26, 27, 30, 31, 3%aiB6,l 81) aBBaraHUA4BLigfiCl ai m 291An exosone that

pr esent G | ex conp f and an
HLA ant[?“gzr}[l1 3 Claim 3011&&1@%)&? i ?gﬁiﬁ{?%dr}gft%ﬁ%gggr%@r%%s? %e?g%v%qérﬁ an
expressi on vector accordFeigingdoeladnmdps.



