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Summary of Invention

[0007]  The present invention is based, at least in part, on the discovery of novel peptides

that may serve as targets of immunotherapy. Because TAAs are generally perceived by

the immune system as "self" and therefore often have no innate immunogenicity, the

discovery of appropriate targets is of extreme importance. As noted above, CLUAP1

(SEQ ID NO: 45 encoded by the gene of GenBank Accession No. NM_015041 or

NM_024793 (for example, SEQ ID NO: 44)) has been identified as up-regulated in

cancers, including, but not limited to, breast cancer, cervical cancer, colorectal cancer,
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[0011]  When administered to a subject, the present peptides are preferably presented on the
surface of APCs so as to induce CTLs targeting the respective peptides. Therefore, one
object of the present invention is to provide compositions or substances that induce
CTLs, such compositions including one or more peptides of the present invention or

polynucleotides encoding such peptides. The present invention further contemplates
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the step of administering to the subject a composition or substance that includes a
CLUAPI polypeptide or an immunologically active fragment thereof, polynucleotides
encoding CLUAPI polypeptides, and exosomes or APCs presenting CLUAP1
polypeptides.

The applicability of the present invention extends to any of a number of diseases
relating to or arising from CLUAPI overexpression, such as cancer, exemplary cancers
including, but not limited to, breast cancer, cervical cancer, colorectal cancer,
esophageal cancer, gastric cancer, gastric diffuse-type cancer, lymphoma, neu-
roblastoma, pancreatic cancer.

[0015]  More specifically, the present invention provides followings:
[1] An isolated peptide having CTL inducibility, wherein the peptide consists of the
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[ 10], wherei On TS Tormul rea of cancer,
[12] A net hodeucare, i ndu0| ng an antigen-presenting cell (APC) wth CTL
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[8] A composition for inducing CTL, wherein the composition comprises one or more
of the peptide(s) as set forth in any one of [1] to [6], or one or more of the polynu-
cleotide(s) as set forth in [7],

[9] A pharmaceutical composition for the treatment and/or prophylaxis of cancer, and/
or the prevention of a postoperative recurrence thereof, wherein the composition
comprises one or more of the peptide(s) as set forth in any one of [1] to [6], or one or
more of the polynucleotides as set forth in [7],

[10] The pharmaceutical composition of [9] formulated for the administration to a
subject whose HLA antigen is HLA-A24 or HLA-A2,

[11] The pharmaceutical composition of [9] or [10], wherein the composition is
formulated for the treatment of cancer,

[12] A method for inducing an antigen-presenting cell (APC) with CTL inducibility
comprising a step selected from the group consisting of:

(a) contacting an APC with the peptide as set forth in any one of [1] to [6] in vitro, .ex
vivo or in vivo, and

(b) introducing a polynucleotide encoding the peptide as set forth in any one of [1] to
[6] into an APC,



6 WO 2011/ 125139PCT/ JP2010/ 006313 [13] A nethod for inducing CTL by nethod
conprising a step selected fromthe group consisting of: (a) co-culturing
CD8 posi twoeoll/2&i3bs with APCs, which presents on its skcTAe10@dmpl ex of
an HLA antigen and the peptide as set forth in any one of [1] to [6]; (b)
co-culturing CD8 positive T cells with exosones, which presents on its
surface a conpi|exnethafoHnb8uang Caervyamethad pempiisieg astepetleétod tlon the @ryupone

of [1] to [6], and &,c) introducing a gene that conprises a pol ynucl eotide
encodi ng a T eBN"E&ept or (TCR) subunit pol ypeptide binding to the peptide
as set forth(dreoamjtugng CO8 fabitived §edlp witht AP@s, Whidl presdnisddn ibnsuirsiod at ed APC

t hat present It f : t peptide as
set forth in%gﬁglegr?za%?{ l%%g%n[c‘% , eﬁglég?ael%re]segﬁéth?? aﬁ%?e Qp\/\ﬁi]‘t(t:(ﬂﬁil]’s i nduced
by the nethodblgfo-quitpying Posiiveslotedls & themroserRes: Whighguessnision iseptfpea as set
forth in any c@ﬁ‘l?le@fof b HIt D ah®en ahd dlpefti® 45Kkt Rfthlid Bhy onbq] to6l;Rdyced by

t he net hod of . 3% 18] A nethod pr I npg@hm n%f)an i ne a‘re,fcasg nse agai nst
cancer in a $uppEeduC qng;tha) cqRRTIRRs ARAYIG RS Freodingjeck pelireg sition
conpri si ng a(PERY bwtenapobgkeplidertihding tathy pepdeats sgtlfforthdn hs} oneast [1] to [6]

i mmunol ogi CalirInX alcééuve fragnent thereof, or a polynucl eotide encoding the
peptide or the fr agnent, [19] An antibody or fragnent thereof against any
of the pepti d&d Aasisglatedf APE that preaents omés pifrfdce p compleg]of ah HIJA Antigeatand the

conpri sing a,pueleRtEO08ASHNANGR &1¢PLiBf the peptide as set forth in any
&Yer ) hglg}{] ceﬁr[ fra[ngf ornmed or transfected with an

ne of [1 21] A
oy 055t on vakIHeARGHE g Wi BOPIUEady 1% BFEEREELI ki & compri S ng. t he
peptide as sele|fAf fsblated @MY tHANRr@ts thepept@ie £]set foltd imbiey} &@tdrde] ©f[6],7] or the
ahi ch 1% sel ebretery B E L gPGe SaeRsF LT Rl i feder fface: 5, 4.5, 8. 0.
10, 14, 15, 18] Aﬂ.ﬁletmﬂ,of&ﬁ)iucﬁig,qnﬂ&mﬁﬁ,re@ﬁnmaﬁﬁt ca{n@ﬁ]iﬁ]alspbjbst dom;inieing
ol Towi ng. detamighid Bnc QAL MmBUTIRE Youfibysilfs BERREN SLNRRl B4R @ he
restrictive of [tle [ esermuiglogipallyorrtie fraghment thereelr aag polgndelitide gneodytg t he
present invemtd Qtide or the fragment,

[19] An antibody or fragment thereof against any of the peptides as set forth in any one
of [1] to [6],

[20] A vector comprising a nucleotide sequence encoding the peptide as set forth in
any one of [1] to [6],

[21] A host cell transformed or transfected with an expression vector according to [20],
[22] A diagnostic kit comprising the peptide as set forth in any one of [1] to [6], the
nucleotide of [7] or the antibody of [19], and

[23] The isolated peptide of any one of [1] to [6], which is selected from the group
consisting of SEQ ID NOs: 3, 4,5, 8,9, 10, 14, 15, 16, 18, 23, 30, 33, 34, 35, 36 and
38.

[0016]  Itis to be understood that both the foregoing summary of the present invention and
the following detailed description are of exemplified embodiments, and not restrictive
of the present invention or other alternate embodiments of the present invention.

[0017] In addition to the above, other objects and features of the invention will become
more fully apparent when the following detailed description is read in conjunction with
the accompanying figures and examples. However, it is to be understood that both the
foregoing summary of the invention and the following detailed description are of ex-
emplified embodiments, and not restrictive of the invention or other alternate em-
bodiments of the invention. In particular, while the invention is described herein with

reference to a number of specific embodiments, it will be appreciated that the de-



[0017]In addition to the above, other objects and features of the invention
w Il becone nore fully apparent when the followi ng detail ed description is
read in cwo20eRsBA Wi th the acconpanying figures and eraxpgPzmgo/otdovever, it
is to be understood that both the foregoing sunmary of the invention and
the follow ng detail ed description are of exenplified enbodi nents, and not

restrictive @érlﬁtﬂﬁ it IMBRARILIARe RVBRIonanti g ARBn QAR RBIMifin Obf ﬂl@e

i nventi on. artl | ar, ile . the invention is descri rein th

ref erence tol YeRlifheYaries gﬁ’@aﬁ%ﬂeﬂ%@ap 8s may ogEyrto 5@8%1&59@& %%VY'&& t hat
the de- 7 W 2Rkl ﬁ/&ﬁ&&&i@ﬁa’mﬂgﬁbﬁﬁ{h@@mﬁan@ﬂfelsp@pecnf thsinvehtitsit hadldsugbeadl t he
[ nvention. and ke ARafeNIHMICLRRNAE AR HAS, Al BE pbRYEIL LI RLL S

nodi fi cati ons” pé) icat'8ng! r’rg bccur ol JSeoWRe ar ey dIVIa 4555t he
art, without tmEeHzIa%mt mgelﬁtr(mnwﬂ]H@ @pmrent framdhis kemsropandodertaheenbpdaneiton, as
described by dEREiL@RBERHCH Al FBreadi KRG (PHOLS ARG s arl [ SaLOeRe

benefits and nt ages res t i nvention e apparent ‘fromthis

summary and ERATYES.hebsHd andhadvies aa%ﬂswli beeapppEnbifomAhriakgve in g@wl@&@m‘xﬁ

apparent to &moﬁbhﬂﬁu@gﬂeﬂaﬂ}ﬂl&ed@eﬁ tfigL@Mhd@hJ 1B&bRablé BAEAES to Bedrkint s and
advant ages W | unction th the

apparent. fromthe co
ccompany ng BT DT SPBEBEOR RGP AEDHATPR A S Shces to be
drawn t her ef Blrmfﬂesnﬂptlonmfﬂ)ltammgdieratl on of the references incorporated

h ti 0018 t d
nopt 1 cA0The. or RS Sk ARt PRYEHYTON 5 Pl Re b RAT B TeIPPHEIRA oo
arti san upon skitlnd adBaatipanconsidefagob of gk bdies descppti@noiahe tiperef higlthes and t he

that fol 332%&3%%8% R R T D

phot ogr aphs, f¢l9Ws o (f), depicting the resul ts of | FN-gamma ELI SPOT assays
on CTLgo@ 1At [Mgrl&lf]mgiﬁ@%lf\m ddmpRed bdeserde bt Mefodrhai (& WYL defiogngtles N

the follow n t | FN- ga pr.o as co ared with the
control: wel 5485 QﬁFi?EgQP@&%&w gﬁb g g\gajné 1%5""3(%1?% @)1‘1(3%1) #2
W t h CLUAP1- A2Av&t 2&3 CIIECP 1. INQ TH) in () folB/ing WéllﬁhUAEdpé@ﬂtm\BgarﬁﬁEQ | D

CLUAPL o o Pttt agnighr B T i “Bah el BeNablpt o St AbE Rosgass
NO 10) (f). (YH@ IDENDs3) (o). tRevitteC LE AR ndR46- 283t REQ IPSEOamyi) 42 Witk wer e
expanded {0 gghiakh]AB4GTh 4ingsp Ny £28L haShin @URPI YPical o a5y b \ggati ve

data, it was not SLOMM Specl amra pro uction tromt

stinul at ed wid FcHUREh CAJIABL-224-9-6EQHE@IRAO:19) (ekpnd #hwithe fi gures, "+

i ndi cat es t he[ltFAP pamTe-prOGED IDNGRAB) 5ITHe0EIn BEMesls aéﬁo%&plwythhh t he
appropriate p

icates t roductijon ain
EoPger cal 1 s ot b8k “ere roan e strtd CHobat T Rrbesigtd BREArnt gk i s
conposed of aegaiveeataoft wakabogroaphpecifig JFN@an)a prdépdtiohifrign theeCTlesul t s of
| FN- gamma ELI S { it | des.derived
1 om CLUAPL S%‘E@‘E‘?‘f_& fif ﬁL@‘Hefqpé?‘l‘ tgv% (‘gl\%ge]]]jsﬂgﬁ gg&&”ﬁ&?‘l’eﬁg&%’%ég énqrrir?r%‘ltes
product i on aghazwﬁbamma\mdmcumamm taﬁget colld pulsed veith e lappredris tpAptide, and
CLUAPL 24 535 SEQHE RN nd ) et 1 el 824400 9 LFFQ 1 D NO
15) (h), #4 with CLUAP B4 (SEQ D NO 16) (i) and #5 wt
CLUAP1- A24- 10€R%I5S( SEQ ID NO 18) (j). The cells in the wel |'s denot ed with
a rect a00no] ar[ﬁ%@g k\]ﬁg@re%plaﬂd;@dlpbgbdaﬁtaaslahwdﬁ ghbtogriphes(e) toYj; aapic@sd theas a

ot i oot rod e kS iRt is bl MR Sty R a3 dhced it TR

2011/ 125139 P0FiJe2DA0/UA63R B THSET ILDnNE follpwiig) wellsshpived pogur BN-gdmiha
I ndi cates t hgrdd%!ég&@mgw PHUGEHD AR c%%bl”ﬁﬁgu%@r At f&l Win @Yl EEs Wolk e

approprlate I ndi cat es uction ag ai nst

target cells( Q IBUNQebiEt 2 avith eBtiPded24- EM?%@E@fIDgNQlﬁ)g{b} é42Vlrhs

conposed of @LSUGAPﬁ%zqflOLIOMG(S@@}WNO (8) }%d@w1tﬂ€]@[§&?lﬂgzhh© 18S8E
an | FN- gamma

d | F t f
| i nes stimul égé\igv&%%@%{v_%%iﬁggﬁi ei]g%e{‘@%bwlltg-al‘ﬁ@ta@ %ng‘%@!f‘g&ﬁ%nmt% 168
(SEQ I D NO  8ptablih, CTIL UART It QstOds 4 Spldal EAsBOr n&ati¢€ Yata Gt WAPAetARSwA- 154

omonstr ate Pt PR Ui Tt R PRt b S RbL AR 8L

show potent | FN-gamma production as conpared with the control. In the
figures, "+" indicates the |IFN-gamma production against target cells pul sed
with the appropriate peptide and "-" indicates the | FN-ganma production

agai nst target cells not pulsed with any peptides.



[0022] [fig.31Figure 3 is conposed of g series of |ine graphs, (a) to (c),
depicting the results of an | FN-ganma ELI SA assay denonstrating the

| FN- ganmmewprzotwiesi3on of the CTL cl ones establi shed by | ipgirtipmgo/désss i on
fromthe CTL lines stinmulated with CLUAP1- A24-9-255 (SEQ ID NGO 3) (a),
CLUAP1- A24-9-64 (SEQ ID NGO 9) (b) and CLUAP1- A24-10-91 (SEQ I D NO 15)

(c). The resybEQ IDQ*JTOHS)I(H(&HE thid¥aguréd) e+'Ghlicates AesIFas gabhnh phemctiyh saitsul at i on

th h d d with th
contr o1 b Pl P RO et e BB A iy R A S et e ©
target cel |l s ppuduseon a\gaul‘rsteaagﬂ’uCpl@;Jrlqtqtelsachwwh-ahypnph@at es the | FNgarrma

duct |
Pr o 1238k 2 eiBpatofifiutl of @ serid o B obl, 3o REP eslEe tolethoof . .
the target celENigagmaekbiehdisay 9eré§trpﬁré§%g @Etﬂﬁigaaﬁ@a Plodugtiopsd £ Tlcﬁm cells

transfected wiflddeAviy 240A @ Ah® F35 (KE \RiLORIPE- A@r@msmed as
ool e TR M 3 S B R B B
CLUAP].:L anCCi:T EMNQw&nGMmAPIMnQEM (SBQ ﬂhm@tﬂﬁe(e)lhmm;esms @Ingmlstfrateflﬂt
specific i ther
HEA A* 2402 (tﬂ?ﬁ?n ‘?esm@ﬁ@g%ﬁiﬁgggﬁnr%c %‘}H[h &lg? ép[t]’rcdg Sil%W%? % Fi gur 121 fis
conposed of @r@blpﬁ@sa&)cfonmmdo‘grﬂaﬁhs:on(ral) It the¢fg)1reSde+p|1ndlp¢tgs thhdFNemoinas  of

| FN-gamma EL l})ﬁ?ﬁtl@l‘?§§§)¥ns9&r§[ 'n‘:@llsI ﬂlﬁéed%'ﬂ?thle Qﬂgﬁ%gg\%t\g‘ptsgtl&eﬁh' desalefel wed

from CLUAPL. " The CILs 1 n | 'ow ng tent. | FN- ganma
production adF Hzﬁ@ﬁﬁ%ﬁfowwntaﬁ@nétdﬁ&gﬁbwﬂs\net Pulspdriviéh al%bBP%'ﬂfl?ﬁ

(CllS)UAPi-Z[@@% ﬁ'[ﬁ If%ﬁ?e B E@l?és)gd O serftl oMihé ﬁ'phlﬁ?é- tgga) S?Iﬁ&a{igSE%dsﬁltd;@lgogﬁ
W W
(SEQ I D NO 34 gaf%a \'%}% &A%“%@Ea%g )If]ge%ﬂfﬁ‘ Rigdyeionq gph

w th CLUAP1- Aﬁﬁeﬂ.&{ﬂﬁlshﬁﬂﬁ lib2itN@ A3Biyiof fom thh € Tdelines stlmutallmi Wxﬂ]h I S denot ed

with a recta t 0 .e S I rast,
25 Typi cal ool b1 AR PENE SHAPRINRY R PEL PR S P SERE MR 33T,
production f @@Mﬁ«wﬁmﬁ%gm&b @@Q.I’QQIQLQQP@T/WZ@mts@l@@QESF%Q thatithaCdd- wi t h
CLUAPL- A02- 9¢RRef SEBIR AN stfllafidh Wlﬂll @acthrt%pflﬂegé'}fo%sli)oterﬁ IFN%‘H%& es the

| FN- gamma productl on agai nst taraN'E &]g sed he appr riate

pept i de, and Produciippipccaprargdyith C@amlahb digdis oh mgicriss they [ENgemga) | s
not puls ](:,‘d \rI]\np%r(kduaﬁ&n Dedisi dﬁiget C{:l@%ﬂﬁded[\fllt}gedigphﬂ)tﬁiegiﬂlﬂe’ 'Sigditaies thézﬁll [-IN)SSP O_(Ia_d of a
series of phaotogra n anma assay
on CTes 1 hat Sgre o8 o R SlrRus B iRy ity PyreeliApr the oris in

t he f ollD@Gi4] n@flg\élﬂlglshémedhp@gmmh depiNtgatmapariod(dLisonvidsagomp thegarged t h t he
control: We" o%éléﬂ'slg@xge U?\ %ﬂ T%QAKA'S%Q()&%(B@; 28ls tﬁa%feg@e cel ' S

enote t angu 0

in the vveIIs X were expanded to esta

lines. In comnftithadBEA-A§2404 1 Ehe fu@é%ftgﬂ@)f:LNé’d?dtgeﬁé% prepired gaeoniel. Hikown
specific | FNCORMR: atoaiug i CLOMEIDg C3LsSI(STo) 188 RO: v i CUUARISADTL.O- 58

SEQ ID NGO 2 h duct
gagalQnst targéft)“@é' %géfmﬁhﬁ:@gg ﬁ#ﬁgﬁlﬁgr{%%é?tegﬁ“ﬁﬂb&d‘m?%%% dd%EAag%% (B ag]G:Jga!t Ce)g
the | FN- ?ammozphgez)uﬁhltmmgfﬂam,tnd Sigrgﬁtameﬂ)d_cﬁld"@}prﬂﬂlﬁQdWW ddnecme?i)/a;ga?m |( ](cj)es

0026 i ; of . I r a 0 ,
c[zlepl CL Lg tg hgar %%é{ ?e)?p r?S%m ﬁﬁsggﬁwé %Oégk'agglse 9 g%%r@t(?%? t he
| FN- gan@4dr ddgide-iflingué Sefies Ompasedhelsa sariesrof Iah@@gmphsh(auw_ﬁemzngt@4 ( SEQ
1B N0 23 (2hefg HAPR-A07R199S00FAD DN FA kb ere BT ARZEAISS (SEQ
I D NO 33) (c), CLUAP1-AQ2-10-85 (SEQ % CLUAP1- AO2- 10- 34 ( SEQ
ID NO 35) (efletirgs feomkpaUABb. The G s1aies EOBON@&W Yhpwed patepediy-ggnma

denonstrate F)hﬁtucﬁzﬁLad dongfRr@Sw AR tHedaadod Wel thufibeakd Qith WIIINARBRAN2PERY | de
show pot ent

Figur bs, -+ (GRQIBRAR) Fi Fent TSR BRRR YIS I RGIOLEG e vl | < pu sed

with the appuawAm _A0peltt | Be(SEQNED NO:33)r(d), ¢atth CheAPENGERTR SHISEQEDI on
agai nst targflo %2} @ #&%ﬂ?&@%%"‘%b@ 1854 (@ E{f]ﬂggsi)ggzﬁc%#i {V%P”F' gure 7

is conposed 0O I'ng the | FNganma

product i on otClt%Pt:meoﬁe@E&il%bi é@e(@ i;aepqéllﬁmlﬂirﬂgw Sdﬁmpt@d\’flﬂmnthe CTL
l'i nes sti mul k@ Mak BoeRds c?edgto%éltaﬁlﬁlﬁ@'f]phﬁg ?r?‘éon@@lt agy%a]cawgf 9-99
(SEQ 1 D NG 30) (E';g) CLUAP1- AO2- 10- 153 SE}S I D NO 33) (c)

CLUAP1- AD2- 1@68%1V(3§E® 1Y AREPEPPVERPecifin & egémmaspraé%wgtfm @et@{%& the CTL
cl ones established by stinulation with each peptide show potent |FN gama
production as conpared with the control. In the figure, "+" indicates the

| FN- gamma production against target cells pulsed wth the appropriate
peptide and "-" indicates the | FN-ganma production against target cells not
pul sed with any peptides. [0028] [fig.81Figure 8 is conposed of a series of
i ne graphs, (a) to (d) dep| ctlng the speC|f|c CTL activity agal nst. the

AN AL 2NN/ A




10 WO 2011/ 125139PCT/ JP2010/ 006313 CLUAP1- A02-10-85 (SEQ ID NO 34) (c) and
CLUAP1- A02-10-33 (SEQ ID NGO 36) (d) showed specific CTL activity agai nst
CO67 cel Iwoprneéset ed with both CLUAPL and HLA- A*0201 @€aua2E)/006ds t he

ot her hand, no significant specific CIL activity was detected agai nst
target cells expressing either HLA-A*0201 (triangle) or CLUAP1 (circle).
Descri ption efimEhipeidyiteaLs/ AI0Z02-A SHGEGNRND: 785 10 ds tantlgnras erl' aldscasdsm | ar

or equival ent, t hose desgcrij.bed herein c b se n the ractl
Cesting. of - eiboiNeT e grEH S adEh P S R d g b Ep PG Shih e
devi ces, and"fandicatas thedFN-grovnadpodnitimchgaidoiverget celbabopdsadeitippms ent
materi al s an%ﬁ% hods are described, it is to be understood that the
present invention is not limted to the particular sizes, shapes,

di mensil@¥s] Meg.agihdligurepgthisdompgiassofl ageseveiathetogsant, (gie@fzpmtmdh%@ﬁ@mn as
these may vaky mmg@ﬁw@@m@msgiy SIPOTLO haBWRRY hRRH &ithaRpadél REived from

optim zation ta be dersto t hat. t he mnolo used in the
descri ption Q‘"ﬁ%ﬁ') ftﬁ@ CSUTSp‘Bélée OWEECYY g?}}?d"efiwgteﬁéi earar R%‘ihéclUBﬂéls or
enbodi nment s @ﬁinpareamdth the ooitrdlnvelhdedbdrats with CLURP 1sA02>e0{8K) (SE® Im esent

I nvention Vm'l\f“(tj' ?g\jn(ltg e ce ls n t%g W%pl 5 Ve bcxec{ with 3PE&IN é?ar%o? LWlBe ex ar'%l to

publ i cati on, app l'on’ Meft i on RIS SPECITi Cati on
are specifi caBtIalyhshr(pr bmsalre@nlwstr @ﬂ‘@p@ﬁb@schef edgativendatihal waemtishewy
Hovever, not Rpngr 1@@‘1\??5&11111% tp#&d&ﬁo&%ﬁ%t%k’%@@s’imﬁﬂa@@'Wn‘ﬁ%ﬂﬁ‘APi‘%ozté‘GS _

invention is not enti 0 antedate such disclosure by virtue of prior
i nvention. [ 6BBRIP. NBefdrht ilefhe figuregniesigdishtse il EN-ghet M BEpdugiaon a2atkhi cal

and scienti fltﬁgét%nﬁpm@ﬂwn@ﬂ@ f@ﬁ@tetﬂ&ﬁuwrma MEandiBdePthe CONTHRAINYa
under st ood bh(#&e .of ordinar r ich the present

i nvention be gtio Il—%%ﬁé‘?lg&arg‘%/ﬁe a%oépBg cigﬁt}qapgp tl‘}r,‘\?/g present specification,
i ncl udifa@Redeffigbthigns 6 incothpesed bf akeries of hiee woips (d)atd (1), @apiqtmgnhh testles"ofas
used herein gﬁ"i‘ﬁN p%%&ﬁa?éﬁisﬂkt%a%&é}hg&?faﬁg&{e%ﬁ a%rﬂﬁa?hlfodg& ot oAt ed.

The ternms "p nt erchan eably

herein to refiaes stbnuaigs i GAPAr (oS 34 (BEQAD NQRS) (THELY kA
ami no_aci d pebyGROSNOBONY)COLONP 105071908 58TEHO 1AM, ys@@f{due(s) my be

nodi fi ed resi due(s), ar non-naturall occurrln r esi such a
artificial ché %f Wrﬂé)r%@%QH?N&gﬁ‘)e@bM% 1ol f @ES%QBN%@ &hi no

acid(s), as wed bmmppAoailorﬁJ (IS]EQDIDCNU B(E)Qf)a’rlfhdﬂfbslal‘fd dbndls e tisat CTLOGRE] The
term"anino acigd rein.refers to natur ceurrin

synt heti o amcratibEaey SERuRERF i G Rl B Ao RBL R a oRg Bfhyes
nimetics t hatosparet avithythé cogtdl.dmn theofigires,fat indadakey tocHN-gamgagnodvotiaci ds.

Ani no acid nﬁ%mﬁ& tﬁj LN bu With & r(ﬂfnag' ;ﬂe@h@g oG HSndi 'cc}?trséj{ lﬂFﬁ as

occurri ng am no aci S are those enco énetic co
t hose nodi fi @ama?atlé@dlman@gaﬂstéafgﬁweﬂén@@ue@dwt HYAeBYsr ol i ne, 11 WO

2011/ 126389 PEi L I F2000/7006thosed IR s &t RO KM gtabﬁﬂgﬁ)eto (@ deficfpompheser i ne) .

The phrase "am no aci d anal efers to S. that have th basi c
cheni cal st r §&TRPIPdYtgN Bﬁgl%&ﬁbﬁlt‘?n%ﬁf?@ﬁ?}%g’y %}HﬁIlBéghluU% gﬁ%ﬁ?é%ge roup,
an am no gr olipes stingulated RigrQUPAPAsAR-9ad USBOQIT) MOR3) (4)NgLEmMP1oA G D@obut

h i N |
pave one or 7aE GRS H T 0L AUACR), 1. ALt RaskRTEs, (2,0
sul foni un) . THAIARI-ade-10a8h (Sl NOrB ). Pherresudts Slemen&tltaéenﬂl@fathe €dikpounds

that have di fcfg%%?%abifsﬁé&%;%ﬁﬁul%n v%itﬂkéc%r eBH@&éHo%%ot&R 18R0BHaha @M no
acids. [0032] Am no acids be referred herei n their commnl y known

three letter p%%@%awr@méedow@h rl@tqoavols%@afgufeecb m*i*é}?é@él thslFhgamipAC- | UB
Bi ochem cal NasrioGbabthidt (eFaricsis Milsed with the appropriate peptide and "-" indicates the

IFN-gamma production against target cells not pulsed with any peptides.

[0028] [fig.8]Figure 8 is composed of a series of line graphs, (a) to (d), depicting the specific
CTL activity against the target cells that exogenously express CLUAP1 and HLA-
A*0201. COS7 cells transfected with HLA-A*0201 or the full length CLUAPI gene
were prepared as the controls. The CTL lines established with CLUAP1-A02-9-99
(SEQ ID NO: 30) (a), CLUAP1-A02-10-153 (SEQ ID NO: 33) (b),



The terns "gene", "polynucleotides", "rgcleotides" and "nucleic acids" are
used i nterchangeably herein and, unless otherw se specifically indicated
are sim NPI2911a5t3he ami no acids referred to by their ceckIRRy/BG3EPt ed
single-letter codes. [0033] The term "conposition" as used herein is

i ntended to enconpass a product including the specified ingredients in the

sngl fi ff' arr]@mtzspt %g)zvs@iés @m?nmm :BAYED ah@@LU/%SPlAbéﬂltOdBr(% U’E RO: 36
indirectly, from conbin e s S, i cifie
amount s, SuckREPHET APRaIck | bACHEO" a&%ﬁ%@@égﬁf&ﬁ srith bk LGRS ended
to enconpassaﬁdBﬂﬂduﬁDZOm@hwﬁtﬁgtheoﬂBthMﬁlh@ggﬁdkaﬂkb&iﬁcﬁﬂmJ&ﬂyuynert

i ngredient(s the carrier S

results, di rg\t:ats I%Ee%t?glaﬁ%h rectg?t e rhegébn |1tn\ﬁ§ %IIG% A%Qe%(aél ﬁl’ﬁ)or gﬁbAPl

aggr egati on ofird¢)y two or nore of the ingredients, or fromdissociation of

one or nore Qfestc?‘ﬁéﬁﬂﬂr(ﬁ'cﬁﬁm inﬁéntgr om ot her types of reactions or
nrent . . .

interactions nmore o ngredients. Accordingly, in the context
of t he [V entAlthovgheinypmethodeandmaietipharmia eueicahlengmpse dpwnibed bfrems t o

any conposi ti.gh,iRde 19%@;95&&&%%9 1R it O OPAHBiPEnd BEHR g?és%ﬂttm%h\{r%ﬂtﬂhs)“ and a
phar maceut i cal | y or ysi ol ogi cally acceptable carri hrase

'phar maceut i @& ?ryedaee@s%@rs‘éwea ARd @@terlats argypRve feicHifet A1aWevaR @éftﬂf%ﬁtee

carrier”, aspusefst rhﬁé@atmand@emedea@megdﬂ%@ut iscabé Mndzerrst@dswamothegmaﬂnl y
accept abl e mat r vehicle, inc ng but not

0Si n t ance

o Fea o, Ieptith s 7 TBGED b PR EFORLPES sPipediingrSone: REsHEln? or
encapsul at i ngnaﬂmd@tows pliomwolsyetd. dascritzdrheraig, agrthdse anyparst 1nragcd>rttencswtiﬂect
scaf fol ded p S (o]
anal hor or gane o BF pLr A tﬂﬁy&%kﬁ%f%?“ SR s Bha USRORE, 1Py
t erm " cancer ‘miplpgy ysqddﬂth@%@tﬂ&angs %m@setqtépsmbetgethgpe@@w@tmepngene
exanpl es OT ‘M‘leﬁihodhﬁfehtédﬁly, RHY 1531{& 1ﬂ1@ﬁdeh't(mﬂn%ihé ﬁ)qtopbﬁ)?ﬁt%tpré's‘éﬁﬁlﬁﬁfer}[tfbﬁr vi cal
cancer, col or cancer, eso cancer,, gastric cancer, gastric
di f f use- type ﬂb‘@tﬂ bg %ﬁ%ﬂ‘&y%ﬁg%rw& mSpancr eatic cancer. Unl ess

ot her wi se def |A1eﬁubltclaeoﬂ e)mht @y;tamrmxp;ﬁlc}iud)ryﬂmhmteﬂen thig g;et:ﬁic@mmaﬁ cell"

and " CTL" are_us i nt erchan i n anﬂ} erw se.specifically
i ndi cat ed, re ecﬂe %ally 1ncor orgt g% ref%re.?cef ere ocy eérsent%h ci—tlo Vg& né)g}lﬁ) ﬁefr eln

recogni zi ng m@w@eioﬁstwﬂlas a(l edlg1S§10nmlnmrtlileclamwmnaehd)@mltled Mﬂdﬁ@&ueld cel ls)
and i nduci ng gﬁm 12 WD 2011/ 125139PCT/ JP2010/ 006313
Unl ess ot her\?\l}sgg)sgt%%mlga tglfxlﬁhacl)%rll_A- A24" refers to the HLA- A24 type
cont ai APPYP1t hd-Refriligss such as HLA- A*2402. Unl ess ot herwi se defined, the
term " HLA- A2" ,Udsssbaiegwhiedefined, b RICRERAL A s\ii%hﬁflé eheg Ssddhetdif h§\kébth¥ Pffe SUCh
as HLA- A*0201 and HLA- A*0206. OO%%#Unles her g$f|ned b F term
"kit" as usedHBI&i% FOMENSLY Ry of n%t’y Tt [0¥M6R Meagent s
and ot her natpesse@lisvenkivn ibsloagn Hevelvat, ﬁdcdaebéccbnfhcttaﬂletpt‘@em sped¢ifiyationc| ude
m croarray, a is not intended that the term"kit"
be limted t?ﬁﬂ&hg@?ﬁﬁﬁﬁ@m Qﬂh%?%%?lon of reagents and/or materials. To
t he extent thélthetwdméet"h'('ﬁmé, @ddtlmoﬁpg@dthemierr@ant'ﬁéeq@telseénmldsmtiintwieen find
ut|I|ty in t@ﬁ%d%%%h?%&h&&aihe 'treatnent” of cancer, a treatnment is deened
"efficacious" if leads to clinical benefit such as, reduction in
expr essi on of szgm ‘pelyeeptile” o PaRtidee 8¢ "PiRtedy Ade u?ﬁdét}fﬁrcé‘ﬁ%&ﬂablyrheﬁeétl Btatic
potential of réthﬁtoc‘aap'tﬂﬁheﬂ ot anfifo 8¢1Bir@edues Wterteltqheapt)t;et@tamfﬁﬂt a¢i@ paRpidrem
prophylactlca "efficacious” @E (f re%gga revents ca cers
from form ng "GP EPEAERYE BPILY 44 [R5t é‘% P?:Oeﬁjt F‘fﬂtg oft RARREP
Efficaciousneesnnagdmkmbnvmednmnn&ﬁsmbdaMu@ﬂnmnEhc@hqf¢xmwwvmhngnmnﬁmw
di agnosing o a 361,18 Sxtent that
t he net hods anéﬁgg%pﬁéftlo(@ 5'wgﬁgég?ggﬂﬁﬁy?%@§H¥%£Qﬁ$ lﬂﬁ?lty in the
cont extlO@¥1] tthemret/eamm@ﬁmdamjuseéﬁletﬁ;ﬁyte&tsson%trauﬁﬁ@@mnsmﬁw HE are

i nt er changealyndised, Q@G/@H s hiRidoRdcRl arfafe@AMd ﬁﬁﬁﬂovdcﬁcy mirfétcs rtﬁﬁ Yhgisarfyhe
burden of nortalit d|t frontdlseg Preventlog 3@ g&mgv%laX|s
can occur "atVsiPRE? ﬁte SR LAY TIRATEEP £ yMBIaRERk BNt eher ile
primary prevauoids onDadiginp rmﬁhtw Aaxialy avairting heimberelsapnmoke @fcoaedjlb;setase
secondary andeASicloln\RYoSnol MIAHENIS R AN RIRRAN! A4l S, BR50MRASS
activities arne P prevention an ﬁ i 80:2 progr £si0R of a
di sease and the energence of synptons as mell as redu0|ng the negative

i npact of an al ready established di sease by restoring function and reduci ng
di sease-rel ated conplications. Alternatively, prevention and prophyl axis
can include a wi de range of prophylactic therapies ained at alleviating the
severity of the particular disorder, e.g. reducing the proliferation and
nmet astasi s of tunors.



[0037]In the context of the present inyention, the treatnent and/or

prophyl axi s of cancer and/or the prevention of postoperative recurrence

t her eof iwoOl20tk¢128139 of the follow ng steps, such as thePsungraabossesoval of
cancer cells, the inhibition of the growth of cancerous cells, the
involution or regression of a tunor, the induction of rem ssion and

suppr essi on cgﬁmﬁfamwcﬁ@gmtaoﬁate aind €-phdspRodetif®). The gmesesizmnno acid ah;lileg"
reduction or h|b|t ffective  t trrent Fd/o

prophyl axi s 6? %&%88’?11’ Pé@é&veﬁww ¥'a “P%%r“‘ e ’ils of
i ndi vi dual s havidhy clgnicegen, devbegsgsup.he dngve goupf artdumR grmllpke@r snatrailjie
bl ood, "and aly|.ay}ia %Eﬁl&ea{c?cfﬁlﬁ%% SYRLAOR n?&ﬁﬂé@ﬁ%}‘#@gsf)ﬁgﬁe{ﬁﬁﬁ dror exanpl e,

reductlon or | nprove tons constitutes treatln
and/ or the phagihpnescies. ,|M%wqewe@@% mgtigripe, ﬁbﬁ@l%d@ﬁi@p@lﬁe rrefrthsét abl e

13 VO 2011/ 135EARET/HRIMAL 0Q8HDIc SRASR! lIOQBLhOnhoRRRLRK A akbe

present invent the term"a refers to.im nogl obul i ns and
fragments th }fjg%?nttsﬂ‘gftugﬁ@ug%g@,ﬂlf F%&%{(PIV t?éﬁ%etr?l\ff’g“f“&a%{g%em gnated protein or
pepti dgoo3pgr eodﬁmlrﬁracmstrmdmckyrefemd|t@hd:fdﬁh€byhhéianomﬁionbdd1m thmellﬁaatrl zed

ant i bodi es, ?ﬁlﬁ : Lio6 gant 'eligt?rﬁi {))lﬁ%é’coﬁm n%efi‘% rg’gx II@% 1oche%1cc:jalantI body

ant i bodi es, I es Tused pro el ns
fragments. FiNoniese lmpre Coammianien.body herein i s used in the broadest sense

and speci ficalfpy t&%e'rgéné"nt nu@fé@ﬁ&és@n%hcl@@ﬁdelgogﬁ@%ud%@ éﬁ?&s@ﬁ?é used in-
anti bodi es, multispecific antibodies , ecific anti 0|es) for med

from at Ieastterﬁli’/@@gi?%hlféb%reﬁlrﬁnidb‘éiﬂ?%sOthf‘éWH*eéﬁ%ql y ndigerbpie i YdAdhas t hey

exhibit the deshd ﬁddsmewr&glt@ay tlfk@ﬂdo\ﬁirh(ynl é&bep&ﬂtsiﬂgwihéueﬂ tfdiecat es al
cl asse nl ess ot herwi se defi ned al |

oo 30089, el L @Ror Bhh A 8ed rﬁﬁf&fﬁﬁﬁ/’ﬁmmﬁ to RRCCups pBirghaading

commonl y und elnesspecnﬁe@ yngoabern$ inothel speaifiedstnduntsi, as thik aaaty prodwditicdn rdshigs,

present inve Iahje(gﬂ% (?fqllg ?%%X\P{IQ'%%%L}HHMBS BE '[hg%ge(ilflecir %gg‘%{gﬁ%sﬁl e&?%&h

peptides derive recognlzed
pepti des der iayedntsy Prpheignmirelagpotq DhM@aC@BwCalvé@l@Pmmryzédntmd@éPer M ne

whet her they chgsfoA0L bARRCARLIGRS e SIKE Gk EfleRil) Hnb aﬁ%&trm@%dwﬁ%@hhﬁr e

comonl y encount er ed | el es (Da Ti ssue Anti gens
93-101, ~ 1996;makeadhocastieraps welyag %ﬁﬁm@mﬁw r%gﬁsz dirgetly gge ol Y et al

J | mmunol 1530m391:h3012‘bom}9&944ﬁ10n b@&g@@dgaﬁaﬂdf &3t 8% @fmdre Af &%4ng§l’edil€ht@g)r
pepti des deri.ved.from ase on_th

Pt es T RSB R SRR ORe e i T i e RE BE Rl Ses OF B ihs or
fol |l owi ng pepitedesons@f UAPDF MR- &f-tRelthg(<SiDtd. Bch@diR)y, iCiHdAPhtcARdl-tBe 255 ( SEQ

CLUNPL- aba- §PE F@é@gé}’ﬁ%ﬁéﬁggﬁ&%ﬁﬁﬁ%@ﬁ@ “0“?“9?@@’?&?% 596 3ty %o%%%s RN 5),

CLUAP1- A24- 9.masg by Sgmiyipg popmgyundyfitapprepc ingegaon SEQ P@rm@feugyaﬂy or

CLUAP1- A24- 91,3 4 RoebOab Qi AR A2 4 G 335 ( SHQ 4D P
CLUAP1- A24- 9p8%§01$§63}t NSRS 4-5-71 S“(tEl R 4dcpble Ldrier” or

CLUAP1- A24-9 R@Z‘ Q lPﬁCR@tﬁéffm e UﬁjisAi?ﬁr oIy @@%ﬁr PBcqyEcal 13‘5‘)?r PhYs o
2011/ 125139PWIbgiPAD1AcOfERE naterial, composition, substance or vehicle, including but not

limited to, a liquid or solid filler, diluent, excipient, solvent or encapsulating material,
involved in carrying or transporting the subject scatfolded polypharmacophores from
one organ, or portion of the body, to another organ, or portion of the body.

[0034] Unless otherwise defined, the term "cancer” refers to the cancers or tumors that
overexpress CLUAP1 gene, examples of which include, but are not limited to, breast
cancer, cervical cancer, colorectal cancer, esophageal cancer, gastric cancer, gastric
diffuse-type cancer, lymphoma, neuroblastoma, pancreatic cancer.

Unless otherwise defined, the term "cytotoxic T lymphocyte", "cytotoxic T cell" and
"CTL" are used interchangeably herein and unless otherwise specifically indicated,
refer to a sub-group of T lymphocytes that are capable of recognizing non-self cells

(e.g., tumor/cancer cells, virus-infected cells) and inducing the death of such cells.



CLUAP1- A24-10-104 (SEQ ID NO 16), CLUAR1-A24-10-31 (SEQ ID NO 17),
CLUAP1- A24-10-125 (SEQ I D NO 18), CLUAP1-A24-10-17 (SEQ ID NO 19),
CLUAP1- A2%02011288130 SEQ | D NO 20), CLUAP1- A24-10-258 ( SEQTWE2N@N062L3), and
CLUAP1- A24-10-63 (SEQ ID NO 22). [0041] Moreover, after in vitro
stimulation of T-cells by dendritic cells (DCs) pulsed (loaded) with these
peptides, CTL&lsebEheBMIBE esfsﬁddl thy t@st aibl.Asher reetang tealhAoA24 hgefcohlaimgdg

epti des AP1- A24- 9- ID NO 3), CLUAP1-A24-9-152-283 (SEQ ID
%op 4), CLUAgl C SHHYPgS 34 fﬁréé(ﬁ%%@m 5), %ZLUAPl- A24-9- 156- 168 (SE(Q | D
NO 8), C:I_UAIPIIrﬂdSEtbﬂ@r\&iSé’defme(dSE@tﬁm NOLAD)Y", QLUseR herady +@prdEBtal vy (SEQ | D
NO 10), /th% ﬁ%ﬁtyﬁ gs%g ;@gl %sgqg%%ﬂ ) #(BbKAPL- A24- 10- 166- 91 (SEQ I D
NO 15 R patiry 6A CLUAP1- A24- 10- 169- 125
( SEQ |)LH)(P®J 1é§nleqswzp2‘fwsealﬁan®aﬂ@sterém lﬂuﬂsmze%heﬁam@ Upechin rgigsenge £Q & 80F r om
CLUAPL were 'bﬂﬁﬂbh bt rdgbasad &Heﬂrﬁﬁbﬁalb'Iﬂﬂ'c@ﬁteﬁfpfldtéﬂ hdréid th tl'f@—lﬁt My The

CE PR - BB G B o ol 6o BBl 355 v b
CLUAPL- A2- 9- 8Eni{e8EQa IpBrtRi@tar 2@)1bmmezog%na 290r EREQAD NO 27)
CLUAP1- A2- 9- 2 EQ | 28 P
CLUAP1- A2- 9- 93%(@8%5%%8’5% ‘@ 0%05510{1@%? hggi’ (gﬂi} t N%t %?nd utility

CLUAP1- A2- 9- 96theSBEQekDoiNme "@@)membﬂmcma 11©at11®3t (SSE@nbcb"dﬂtmamys” if it

CLUAPL- A2- 10189 (oségléa@bygﬁt 3t asFeiiR AR e%%es’s‘ilod %tgpmgené%} a
CLUAP1- A2- 10- 33 (SEQ D NO 36), CLUAP1-

CLUAP1- A2- 1048¢e{sSERSiZH H@alemy or nifaawcmem@lz@f QF@FFI:JMMWW%CH

CLUAPL- A2- 101¢tlird e tliHa ed%% hy ﬁ'@ﬁm Mﬁé&l@l@enﬁsm&@t M@rdﬁ&) revents
CLUAP1- A2-10- 183

CLUAPL- A2- 10¢333 o0 DB REP" a%%émf oA ooy BT s o it
stinul ati on efoudnasels detdynintelrid lassbmatloleivvpth aﬁ@@a@wpmeﬁ;leﬁl fot diageatjngmrt h t hese
ot i des: oL ORpATBe BHIETRELIARE, “25) oL UAPL - A2 9- 99 (SEQ 1D NO. 30},

[0036]  To the extent that the methods and composmons of the present invention find utility
in the context of the "prevention" and "prophylaxis" of cancer, such terms are inter-
changeably used herein to refer to any activity that reduces the burden of mortality or
morbidity from disease. Prevention and prophylaxis can occur "at primary, secondary
and tertiary prevention levels." While primary prevention and prophylaxis avoid the
development of a disease, secondary and tertiary levels of prevention and prophylaxis
encompass activities aimed at the prevention and prophylaxis of the progression of a
disease and the emergence of symptoms as well as reducing the negative impact of an
already established disease by restoring function and reducing disease-related com-
plications. Alternatively, prevention and prophylaxis can include a wide range of pro-
phylactic therapies aimed at alleviating the severity of the particular disorder, e.g.
reducing the proliferation and metastasis of tumors.

[0037]  In the context of the present invention, the treatment and/or prophylaxis of cancer
and/or the prevention of postoperative recurrence thereof include any of the following
steps, such as the surgical removal of cancer cells, the inhibition of the growth of
cancerous cells, the involution or regression of a tumor, the induction of remission and
suppression of occurrence of cancer, the tumor regression, and the reduction or in-
hibition of metastasis. Effective treatment and/or the prophylaxis of cancer decreases
mortality and improves the prognosis of individuals having cancer, decreases the levels
of tumor markers in the blood, and alleviates detectable symptoms accompanying
cancer. For example, reduction or improvement of symptoms constitutes effectively

treating and/or the prophylaxis include 10%, 20%, 30% or more reduction, or stable



CLUAP1- A2-10- 153 (SEQ ID NO 33), CLUAR{-A2-10-85 (SEQ ID NO 34),
CLUAP1- A2-10-34 (SEQ ID NO 35), CLUAP1-A2-10-33 (SEQ ID NG 36) and
CLUAPL- A2Ww0eB0QI26BEQ | D NO 38). These establi shed CTLsPShOREo/p@tENt
specific CTL activity against target cells pulsed with respective peptides.
The results herein denonstrate that CLUAPL is an antigen recogni zed by CTLs
and t hat thedp;e@@tel des tested are epi tope peptides of CLUAP1 restricted by

HLA- A2 441 Si nce t he over expressed in cancer
o 15 AN SdRAR e GRSl yeaor e RER bR ELESR BRact  cancer
cervi cal panmemogh)bhbmseeatdaﬂraguamtsethc;ree‘ﬁstbmgqadmfccaﬁy:eﬂfaptlgawtardasi_gmauader :
gastric di ff;&?&e ‘hl()?‘fo n%t?d%‘%ﬁére %&ﬁﬁ%ﬂﬂ@dgf &S‘Jfl&%@ﬁ&rﬂe{%nu%@@l%£ a‘%iz&‘t?'l g; but

i s not expre , represents )
cancer i mmunéPh w@mwﬂb@qhés @#S@g@ﬁﬁ antmﬁélmsl @ﬁn«wﬂm a@él@oqli@mp es

(peptides comma@&oaafer ﬁﬂofb@nsaé’flrﬁl&loﬁﬁélg An@ShEHRS) frantbnte FanBRriose ain peptl des
conposed of te cid res corres nd| Cﬁi}o CTL-recogni z

epi t opes froﬁf‘%’_‘%m karel%\Fst‘é“'F‘?m&“t s'hsﬁr%ﬂ esttﬁ‘énsﬁ f}? EAPYSH IS 681088(‘;‘0“31

i sol at ed pepthdesli¢shpblybiond ahtbddid, mmﬂm@e@ﬁc am@bddmu(eg bispedifix hetibbdies)

| ymphocyt es (forme%i)from NEe& It E[‘W(B LIQ%Rﬁ‘tI) %?esh d a%nrtll%og nlfr &S Ct' ? Foﬁgu? Sjl of SEQ

ID NO 45 or 'Is anlmmn00|ca ivet ragme hereo arly
preferred exambéghaﬂesnwhpmqa&e@IVaWdAde@mﬂ@ﬁV| dlégtatﬁf{s allisasgesde.gnigA,

i nvention i nglydert NesEPERE) des having the amino acid sequence sel ected
fromanong S d%@S 4)|5 8, 9, 10, 14, 15, 16, 18, 23, 30, 33, 34,

35, 36 and 38. fﬂ%@@}@ﬁéﬂﬁfmfﬁﬂ alf grehisrleAngdrseign iiie tepne esdtheyembaye thepame f or

exanpl e, on iinindta€ tH®nonBLGRleRtoddsEhedEDedihA9dkillNn ey kefo WhicRtheal ., J

| munol 1994 Jan hwgizl(lg%l 163-75 and Ni el sen et al., Protein Sci 2003
12: 1007-17 EKA°Hd "5 °B&i cul ate the binding affinities between various
pepti d¢g80¥nd HLAReatilésgens in silico. Binding affinity with HLA anti gens can

san 1Y) TS S MR CRE Bl Bl
WO 2011/ 12513@qogm/zgcbmml@mmeesmnge<ﬂafw GLUAP] (8NO 1B N0 Dr wiereianalyze2007

Cct 31; 8. 4 en M
ot al .. Prot g?lﬁeté‘é'l:ﬁﬁ% @/h@tthe?-ﬂhey @e?esédﬁ %éﬁ"éfn%a? gestsrgﬁedal;}gHﬁﬁ& A@@ng%2 %%1%&11;007

2: €796, whi & W%@}mwuzl&faeq HLAeallgies (Pateuert - Eiseg Aafigens @i F3401
Phar maceut i cabo®ass@in, A 2009 J IhhundR3- 322012 Mevhokisbd RT ed &l grifinninoy 1 §2:ndi ng

affinity are g?i_grip)%g for exanple, in the ‘Journal of | munol ogi cal
Met hods, 1995, 185 ’I8%-190 and Protein Science, 2000, 9: 1838- 1846.

Ther ef 00@40] oneCandinlaeelob tLA-Aad mimtisy prptideederived firobL CAFAP hwhére fddnsitied hi gh
binding af iRty W hr i RUFHGEES 1o ;}?LRQA§4J%CE%CF g@fdg% alRiderdats. the

present invention enconpas$es peptides conpose ragnents deri ved
from CLUAPL tRahe fellawing ReptidgsA anti gens by such knovvn progr arns.

Furthernore, suchapeptisdessaestdmoiNge)the full |ength peptide of CLUAPL.
CLUAP1-A24-9-255 (SEQ ID NO: 3),
CLUAP1-A24-9-283 (SEQ ID NO: 4),
CLUAP1-A24-9-31 (SEQ ID NO: 5),
CLUAP1-A24-9-8 (SEQ ID NO: 6),
CLUAP1-A24-9-26 (SEQ ID NO: 7),
CLUAP1-A24-9-168 (SEQ ID NO: 8),
CLUAP1-A24-9-64 (SEQ ID NO: 9),
CLUAP1-A24-9-216 (SEQ ID NO: 10),
CLUAP1-A24-9-335 (SEQ ID NO: 11),
CLUAP1-A24-9-86 (SEQ ID NO: 12),
CLUAP1-A24-9-71 (SEQ ID NO: 13),
CLUAP1-A24-9-154 (SEQ ID NO: 14),
CLUAP1-A24-10-91 (SEQ ID NO: 15),



[ 0046] The nonapepti des and decapepti des,of the present invention may be
flanked with ad- ditional am no acid residues, so long as the resulting
pepti des wotraivu2stsei r CTL i nducibility. The additional &girae2Eehe3tesi dues
may be conposed of any kind of amino acids so long as they do not inpair
the CTL inducibility of the original peptide. Thus, the present invention
enconpasses [EATAPES2M 0h] (i (SBIQ NiT:-i16),ty to HLA antigens, including
pepti des deri i des are, for exanple, less than
about 40 anlhgﬁg%%ggghpﬁ}?%&ﬁﬂiﬁﬁ?%gﬁggbout 20 ami no acids, and usually
| ess t han ab&HﬂL&Blaﬁ%nb)Hﬁi@EKQHDBMEHBh general, the modi fi cations of one,
two or nore %ﬁhﬂQPP%QQ%diﬁ qqa not influence the function of the
even e

peptide, and sone case hance the desired function of the
original pr otCéﬂhAPl r$2ﬂal&289nf§m1]%ﬁ%égll des (i.e., peptides conposed of an
am no aci d seqUeNpEA 24N OMESHISEONE NOM [ Rlangever aI am no acid residues have

been nodi fied,( del eted or inserted) as conpared
to an origingi[i%§EP@%e€)é%éﬂ%hﬂ%fﬂﬂg§g been known to retain the biol ogical
acti vi tfgodaf] t Moebvei ffadr i ejotol smﬁm](lewhmlefat cedls by dendrdtidNadlk (BCaopubeid USA 1984,
ai baa - Nerar Tt A Seig RUE) Sl P& MR R bR s,
in one enbodﬁWthMmgPH@Kbeptldes of the present invention have both CTL

inducibility Eﬁlﬁbﬁpl@@i@-lﬁb% meﬁq\msgl ected fromanong SEQ I D NGs: 3,
4, 5,8, 9, 10, 14 15 16 23, 30, 33, 34, 35, 36 and 38, wherein one,

two or even nﬂpéjéﬁiﬁﬁméel§%2§$Qﬂﬂaé@&¢ Bl eted and/or substituted.
[ 0048] Those okjg&APnA119m53@nqSEthnﬂ@canlze t hat i ndividual additions

del etions or cid sequence that alter a single
am no acid or%gagﬁg V“%é%ggﬁﬁéggﬁ%??ghﬂﬁ53a0|ds tend to result in the
conservati on ALUARIpdpedsT-63 (SEQUPRENOr9)gi nal am no acid side-chain. As

such t hey ar g dAF|cé?ﬁfﬁggglgﬁﬂﬂng%aﬁsﬁgvatiVe substitutions" or

"conservative I ons lteration of a protein results

in nodified pﬂaﬂéhﬁlﬁ§¥k%g6éﬂﬁﬁﬁﬂﬂﬂ@ﬁPﬂhaVBgous to the original protein.

Conservative iHQ@APﬁH&&@ﬂ)ﬁ@@bﬁgﬂﬂgT ngyf unctionally simlar amno acids
are well known_ 17 WO 2011/ 1251 /JP2018/006313 in the art. Exanpl es of

amino aci d si dd-EARIMZnH5et-801 SYHEQ P NEXt10aped desirabl e to conservati ve
include, for eXaupPe:Adayr)-ophodi SEQADN@Cs)s (A |, L, M F, P, W Y, V),

s OO SR e o St v S R TR Ch

al i phati c si desedhmithei( landm,g affinikies fo, HPA: A Thydrodithte geptides armtoasldcmg to

side-chain (§ fo 5&; atom cont ai ni ng side-chain (C, M; a
carboxylic acF(.I]]ilé ﬁan% éontalnlng side-chain (D, N, E Q; a base

cont ai ni ng si @thﬂﬁz(?ﬁ“lf(sEQ)lD MRd23n aromatic group containing
si de-chai n (HcCEyAFI-AN9-95nsBddiDiNOn25t he fol | owi ng ei ght groups each

e A AR ol s8I OTBIRN ot e (o) ™t o SomeeVaLi Ve artic
acid (D), G ut(é{mIAPa{zU;I%ZE()),(S]&))IBQ‘{IarM)ne (N), Gutanine (Q; 4) Arginine
(V6] Pheny AP HE T SRR T2 L bnan (W 7y Serine (),
Thr eoni ne (T) ;ClangdP1-A2-9-297 (SEQ ID NO: 29),

CLUAP1-A2-9-99 (SEQ ID NO: 30),

CLUAP1-A2-9-188 (SEQ ID NO: 31),

CLUAP1-A2-9-96 (SEQ ID NO: 32),

CLUAP1-A2-10-153 (SEQ ID NO: 33),

CLUAP1-A2-10-85 (SEQ ID NO: 34),

CLUAP1-A2-10-34 (SEQ ID NO: 35),

CLUAP1-A2-10-33 (SEQ ID NO: 36),

CLUAP1-A2-10-72 (SEQ ID NO: 37),

CLUAP1-A2-10-80 (SEQ ID NO: 38),



8) Cysteine (C), Methionine (M (see, g5g9., Creighton, Proteins 1984).

[ 0049] Such conservatively nodified peptides are al so considered to be

pepti des Wb 20hié12pr38sent i nventi on. However, peptides of PChOPIMe8s@At3

invention are not restricted thereto and may i nclude non-conservative

nodi fications, so long as the resulting nodified peptide retains the CTL

i nduci bi ity QafUAPEAQFI@ENSE@EPINOE39)Furt hernore, nodified peptides should

not excl ude i i i f ~pol ynor phi ¢ variants, interspecies

honol ogues, %éﬁfé&@g}f%ﬁ&&‘ﬁgﬂ etain the requisite CTL

i nduci bi i ty GQAARRA2RTEHIS3/(SEQH2NQ: 4d0d del ete and/or substitute) a small

nunber (for > A0 J) smal | percentage of am no acids.
1P £A2L10 ?4?{7513%%955\@) 420nd?

Herein, the term "severa r fewer am no acids, for exanple, 4 or

3 or fewer. TH&IHBH-AENIEE GEQHP A :#di)-ds to be nodified is preferably 20%
or | esgpo4mr e MbRhes ket id Sl @ffon ANAcANS) JRLIE¢SEE epab) pu1kd% or | ess
or 1 to 5% [(oog%vv]&ﬂn used |.%§t€f cont ext of ﬁancer%sllhrr(gunot heraop%y, t he
present pept LGaLER At hesseplidesent by Wt YRerssiytly siablphed, ugpg pachy sorme,
preferably asolowiagptgidewsi th an HLA antigen. Therefore, it is preferable to
sel ect peptides [ e Ls but al so possess high binding
affinity to tﬁ@“%%?%%éggéﬁ?gﬁﬁg 2§|’Ed, t he peptides can be nodified by
substitution, GlAdaPiiAh9-99nBEQIIDANA: 3@)on of the amino acid residues to

yield a nodi figd;RpPIADE) hY| @ VRY, binding affinity. In addition to
peptides that are natura Igé I splayed, Since the regularity of the

sequences of FEpfPEEAZLIEEP SRQATBNGi 3ing to HLA antigens has al ready been
Iiggﬁln (1%5I %%TI);A@Q%;L@@;(@Q:% ng)d pgene':]i CS 1;395_, t41: 17%; J {mrgnol |
: ; , i i n such regularity nmay be introduce
into the inmu ‘ﬁplg W? é§€(§f1 ﬁ@ %@@Egnt 18 WO
2011/ 125139PCUIIPRB1HD0B30 BSEQUBMNO038). [ 0051] For exanple, it may be
desirable to i p 1 i ] . ] W th
phenyl al ani ne,SH{%?/ér %Sg#ﬁllghédﬁﬁf%%p%g%%g 9§p?e ;%/g%oépﬁgﬁﬁ,&gﬁ&%%#“ Etﬁ%@e{;&%ﬁlﬁo aci d
at the C-ter pilvas Wihitrespotievpyiicatidesi mbe raseltrchanein demonsitats et CLUwWitlaphan, or
met hi oni ne i RnEFdeEcdRizeld & dnldqhdrlaty A& REtED Fre@dpitbpd idddtS
pepti des havk@éanb(ﬁr@gdﬁgﬁimg$gﬁ%%§f§ft ed froﬁaefgr%o}??gﬁ%lg(;) ID NGs: 1to
22 wherein t term nus of the am no acid
sequenge0qf] saifteIRELCLID A¥IBgdns isSowrs bk profsed imtdndede@n yhdti@ned) enclidii@dune,
sequence of Sa HnEBLT B e Pl B B ek sRey T Raene BB e
i sol euci ne, taypet.@aklan camyer, gt thic olnfifyse- tapec@neoypadeed, mwwlroﬂri@tq’nne,sent ’
invention. [ t Lvel ' : j ' he
second am no%gl?:‘i% Crcg%&?trjlogyﬁl-n%% %irph”? Sﬁm\?\nﬁ ?ﬂﬁlgg%%?%%n%’ﬁt ﬁ?ﬁﬁg&]lﬂ%&l and/ or
the am no acitdigeitfor gpace-imenyrothesany T hus, e piesest inverfinmEoYidesgruapentiges
i ncrease t he (Fpfid&cdhpdbdgf @hé bRidodyacidlRb—lued) @R Lel@peftart (pafestddnips@ci d
seauence e ¢ o T S N S 20000 e EhE L
SEQ | D NGs i S\leubsivelyuthegraseitinbation peovadesrigilitedpépiles eadbiad twHeAei n t he
C-term nus of the amn Ci e.of 1AL SEQ 1 D . LS. Ktuted
w th valine S REAR DREELAaBE AR Bl CRr ST bt RE Lk,
i nvention. [ @068} Sudbstquendei ardQrily N6 45t isoduicsdumdogicailyyactive fragmesr mi nal

am no aci ds %e(ﬁ! Pﬁﬁéﬁlaﬂ%@re@&?@d@xgﬁ R:fs opﬁ&?arg&.t?des Theabda %}ﬁﬁﬁpt)f)fhe( TCR_)
recogni tion of peptides. ver al stugl es hav em)nstratg t hat a%[)eptl de

with am no a®f@eRUBSIHIPRINHE ety RTRULesdquaR thoaminogeid eruamgneslede! thdin
(369 3771 ot o D0 DA Ty Thr e Bt 2l b 2 SO T A B
- r - arenpa et al. cer €S. , - ,
L7, 100431"  Shereel Soae by fhmerenty sBeisp e RE herten o Fradgh AL o
Di onne et al as @anedescribed 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 HL A 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,



| mmunol i mmunot her. (2003) 52: 199-2064gnd S. 0. Dionne et al. Cancer

| mmunol ogy, | mrunot herapy (2004) 53, 307-314). The present invention al so
cont enpl avexotthieswddi ti on of one, two or several am no &CTdB2018/906a130 be
added to the N and/or C-term nus of the present peptides. Such nodified
peptides having high HLA antigen binding affinity and retained CTL

i nduci bi I'i ty [arenal¥et AInBMU8bihforihgcsp2@edt 31n8emd, Baus § @0A4THowever ,

sequence bf - N ErtoderDae b obkagehenM fiokt BRRR ST iR I unct i on.
si de ef f ect s Naelstn MsctalitPhioSrNE 20050 dé96G vdrichadrt sngimariggdipt aps Lafyentest
specific SUb%}\ﬁ@PﬁS d?ﬁ%npﬂldr@gﬁﬁﬁg%l &% 956699 15, ' §209§32|§()9M%{h%9i fort &- per f ﬁr m

honol ogy searcnes usl ng aval ses tuations In

the sequence 'SMiRiRg bp@mg A Enipp pretlescribge. fQﬁPWId@H@I theelgyenat af mmm@m@fﬂ
protein. \Wendthoket®esss 1%ar19t)raamptr$temfm&b@%00@ SRNgheS giih AthetdisleCo®Xi St s

not even a pepti 2 I ces a

2011/ 125130PER] 5%%%%‘6’6@ ﬂ&‘iﬁﬁg‘é}?&ﬁ%‘g?@l F ébblﬁalﬁ&a%@ltyt‘ﬁﬁh

obj ecti ve pepiliAlentigys bengwoaihfdoéelataprogaears. Th)usl, therpeasset invantionrdedrgpatdsi ni ty
wi th HLA anti gen [or, incr i i hout y danger

of such si depgﬁ1 eeéfgmg?%@éfﬁ?( ﬁ%@ﬁgﬁg %férﬂ%ld re0 \/q%nﬂg);;f {}fylt lﬁm%l“ﬁt |Pr11]g}gaf finity

to the HLA antiigrendyascidggor pregraabobethermorx pabtpedtides rm-y intlgde thedfiflect i ve,

t he candi dat @e % 88 of Mhipiare sel ected according to the presence of

hi gh bi ndi ng as an I ndicator, are further exam ned for the

pr esend@0¥x cﬂlemamqpﬁﬂﬁ ang depppiegtides of flze pyRseRs W vertin may be flpikeppyith ad-
i ndi cat es t helitaial amoqtldtreﬁdmpéd 1@ﬁg tapthbﬁr@ba@tﬁlg%ewa%@mﬁhbﬂ mﬂowt eS

CTL when pre. on .ant ent cel APCs "
e bi sy SR e BB h ARG S SR AR oBS s bobiporatit eay Bt Sramifae  on,
CTL proliferatidono lqngantiey dGTot imﬁalsthefC'lﬂamged:lbﬂmy btsthe a)ngmiabpapmde efni, CTL

I {jﬂgeg&ag AP EARRTEBADL RS el IR Y Alsfgens.
B- 1 ynphocyt esiclyrieg m@g%éem@ddrqﬂreﬁaw@mc Sueh p@t@m)for e¥ame.dess than ©

speci fical |y 065 40eiliNG eifis, @ TR thaR bR Ahind 5&89 ali@ ﬂ%ﬂ?'lé‘s@rthan about
| eukocytes, and after stimilation wth the peptid m xing w th CD8

positive cel Il 2mHpR¢itfen measuring the | FN- ganma pr oduced and reI eased by
CTL agaoost) the gb@dr@lethe&ﬁcbdlﬁcatﬁﬁs bhéne, a6 bt @Oresysihe avidt i peride eviRfbimal s

that h b d h HLA anti h
described | n BuRhEEind o et RO T B b u RS Vi oh efhar i AP eBod e S,
Di anond DJ,  Hematiometi thel orROGO pAwgn. 18168) modifidd peptidRe iat qutphddsi cohposedBdokss,
Li nkout '”du%'aﬁf‘nc%a uEf?c% P}Sné‘ a%%g@u Lf%knﬁ&f)z?cﬂ?e% PEndva kA

A*0201/DR1 transgenic m epen ent ‘on ass restricted T(H)
response) camaiieses. S‘Iﬂlﬁltl’é@@a%qleél; d‘%lﬁtédloémg@ltedééﬁ Fempaipd feary ifigdlabel ed

\é\ﬂ th tcr ?nd r@flﬁﬁeﬂce qerﬁ‘)és Hzﬁ@ﬁe@n ﬁﬁ(%\i/ﬁ' tdﬂéta’i‘iﬁbhe%l@@bﬂlhbﬁ%@}doff th@@h hal bilit
ioactivity re e targe r cibility
can be asses?gﬁl®%%§h? 509 8& d‘b@%}d%‘g%é gég}ze‘?g/ﬂ]@ﬂ él@l‘ﬁ in the
presence of ARCEid Maids ®as 1982, TODOMY7 506 DptatieddsFarkind evals,llad)d Naﬂh@c'adhéa

i nhibition ZQng i i | antibodies.
[0057] As a res [}?@82; gx(gﬁr-g@nﬁ’ uﬁ%un %Infemb QQ%”}TIR% Bepr%]?ig% ﬁﬂ%eg?ets&ges as
descri bed abawentipn hyygedoth §Eb\le¢@dﬁlht¥a@dm@m&p@@wdeglucncmmwépftqrm%

sel ected f ro%ﬁﬁg@@dfiﬁN@m 50y 8Ck & q@qmerjge% ijRd£apess By 3%5@6'an'§§3 3, 4,
5 8, 9, 10, 14, 16, 18, 23 30, 33 '35, 736 and 38 showed
particularly “megqm @n (VA QUEYH NPHeyRITHEO 9@11% araéld@ﬁdg Helﬁﬁeﬁ&pﬁi(@r gibpfinfady to an
HLA anto@e). TihéSe oft dkeis & tmerafﬂ\ﬂﬁ&e@fgﬁlz@ tef eidiadugxeapibhd dasierbedupent s of
ntion. Furthernore e result of hono“ggxﬁanaly5|s showed

t he present ?J? [?1
that those pég IGRSIOHE YPO A SCCHF PRCART A HOF5 BYY© i PBfi'des deri ved
from any ot heerckmagnofumian agieh engrtodisclt $n thacoosetvatigh pf thehpopotes dfithd ty of

unknown or “[ilﬂgﬁl' ﬁﬂmo W Nad- %%ﬁs%%cﬁ&h@ce{}g fl’glggeef&%egfgtﬂa Mg@syé‘er apy

is | owered. ore ofrom 'S as use for
eliciting i myubstitytiong’ @raﬁ@@qer\@aw mwgflcagammswh@mmalteratwn Of a protein

results in modified protein having a function analogous to the original protein. Con-

servative substitution tables providing functionally similar amino acids are well known



20 WD 2011/ 125139PCT/ JP2010/ 006313 Thusy the peptides of the present

i nvention, preferably, peptides having an am no acid sequence sel ected from
anong SEQvODRONO25133, 4, 5, 8, 9, 10, 14, 15, 16, 18, 23pC30P2@®p0631B3 35, 36
and 38. [0058]In addition to the above-descri bed nodifications, the

pepti des of the present invention may also be linked to other peptides, so
| ong as the negidlaid Agathplek eflarp@ptacidesideathainnchatdderis@epuhsid dr€ désihblenduonbi ity
of the original peptide. Exanmples.of suitable other .pepti | ncl . the
pept i des of cRGBRObRe. i BRIrEE pSprop R A P BB ded b T bed
from ot her ThApdropBiictaabhe@adidt @&, 1héptG,die Q, Gakkeiks Sailg andisidekchawnhaving the art,
for exampl e, (b ruhioRBlok i 3P ilradbriaricd inll 7O0; 'd@%'@’*
NKRK (R P. é‘(}t Euﬂ\éél? etg‘%fﬂi Sﬁ%r?mu%%]lc, 1“2008‘3?0‘2‘%&3‘ gg%%c-sgsl "or K (S
Qa et al., CarV:.Red.Pls2hydrgyglgraymconkainigg sidawhaitr(a. &t Y2 sulfyr 3tamunol . 2002,
168;_3709-F7%5ﬂmhﬁﬂ§§ﬁﬁfgﬁn@%@kaﬁm?ﬂﬁ.ﬁ@&%@&&??ﬂﬁ@koﬁ?ﬁﬁ%ﬁﬁB@@hﬁﬂkDQ?ﬂ
pepti des als n pe used. sub- stanti Y., Si aneous 0 increase the

i mrune res po?fsgﬁvfi‘ gasﬁfﬁm&“é&gs“‘ile'%\lﬁa? Qf ’%’I%)sérwf“} afomafig gg%?l copefmipg isided
;hat_capcer @BMh$HCEﬁYEWDHﬁ$ﬂdﬁDh£mEmﬂhnﬂﬂgﬁﬁﬂﬂgbuPSQQBbamﬁmkgﬁﬂeadahys,!t
Is withinth a%%?eba%cggt c[%#}lfl: Qr? agz:((p%rerlva noet ﬁltbls ?tﬂti!) Osrf0981$e ngotl?err:dl ”f’” y skill in
the art to determne whe er a particular su jec? expresses additi onal

t unor associ di édengen@s,; Ghrdhet(ben to i ncl ude HLA class | and/or HLA class |

bi ndi ng pept heag,dat LMadD) 'OM5%PL&IFEPN Products of such genes in CLUAPL
conposi tions Or Baccines dccondig&hto the present invention. [0060]Exanples

of HLA cl ass 3 Aapigige AN Glggmipe di ng peptides are known to one of

ordi nary ski lh Airginfle@R&MNtys(e@K)exanpl e, see Coulie, Stem Cells 13:393-403,
1995), and c be used.in the ent inventi in.a like manner as those
di scl osed hegggsr?feu‘fﬁ]ﬁgl,)’ ﬂ%ﬂ? @53@?@‘?%&@5"%@ {:V)r he art can readily

pr epar e pol ypephémddanine (R dTygsioa €Y pMTrypmogha@l(WAP1 pepti des and one or nore
of the non- t . n ei ¢ aci ds encodi ng such pol ypepti des,
usi ng standg?géglﬂ%%@g’uﬁggg“d?@@l%hgdul ar biol ogy. [0061] The above |inked
pepti des ar e 8 etyeteinedCh.dMetbioging (D (sqsot-gt. §peighton; PreteingrI9%As of two or nore

pot entifghdoy | NIMALGRBALiQEly IBIHG FRBRANSE aBb -OMi@t D RERLIE&HMEE Ch can
be joi ned together in variodus arrangenents (g%g,, concat enat ed,

over | appi ng) Preff IPHNGIPBAOVeYEr RFEHETSOT ARG RICEHE BUFHEY He nPOESHIsE Yhee be
adm ni st er ed ahd nRyShandandh-doiseribtiNeZaddiOBatfphefs0d0hg asethgresultidg @nddiméds, to

test the effectiveness of ge obytope in stinulatin nhanci ng,.and/ or
or ovoki ng- an THAir T BeRond B ORT e Bl TPl Pur RS gBRiER
directly or peptidehehedé nofextludnkiThgindeqblerpepsdes ®f polymappliiy vaqnds, iand t he
use of pol ytop. hYASRIAES Jh %J in the art (see, e.g., Thonson
et al., Proc. ﬁ%f%% ﬁcaggggéﬁ'%ém? ﬁil‘ : 555-5849,‘1995; G lbert et al.
Nat ur e Bi ot echifoletain the requisieddlly pglycibilgy pne qoRgdify @nseal add deletarnder .
157(2) : 822- 82fbstikA&0s snlAl Murfber #Mor examF¥ P, 2N devekdld 64 s AP p&bntadedHO) -
Pol yt opes contaln%%Q g@rLouE nunmher s and coqyl tions. of egl o%?%ﬁga%_be
prepar ed and 2R ¥ddF GGl d %WPFi&ﬁwﬁﬁ'%ﬁ@§ S VBT 2P agiE foF XAl dhasi ng
an i mmune respBs&werllhe percentage of amino acids to be modified is preferably 20% or less,
more preferably 15% or less, and even more preferably 10% or less or 1 to 5%.

[0050]  When used in the context of cancer immunotherapy, the present peptides should be
presented on the surface of a cell or exosome, preferably 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; Im-
munogenetics 1995, 41: 178; J Immunol 1994, 155: 4307), modifications based on

such regularity may be introduced into the immunogenic peptides of the present



WO 2011/ 125139PCT/ JP2010/ 006313 [ 0062] The peptides of the present invention
can al so be linked to other substances, so long as the resulting |inked
pepti de redDabt/RbBIrequi site CTL inducibility of the oripgiraatoipeEside.
Exanpl es of suitable substances include: for exanple, peptides, |ipids,
sugar and sugar chains, acetyl groups, natural and synthetic polyners, etc.
The peptideshﬁ&Mucmntain nodi fications such as glycosylation, side chain

dat h | at : h di f.i d t
dest royO8Hd biter E3TRar By SF e TP BUBH U the <Pt et esETnls of ™
nmodi ficati on$ernmyustmltfpphem@]raﬂmmet tyreond, metladnlmt,lcamaflptdplhmtamdm tHeeangino
targeting funchiOthe @'ﬂéilnﬂﬁe 1 sV nyhefn\';jﬁ%h%n eu91'he 19?1%&'9% 'n’yéf% Bihe op%é’ pept' de.

For exarrpl e, to Increas
known i n t he tpRing & pigey @da@éasgl%ﬁﬂ{hé Add hgldl%rﬁfﬁ@l%ér h@s,rﬁea@@%é@vmg an

unlnat ur ?' damaﬁ_ﬂi_rl}](ﬁgdl&j %&u%ﬁﬂe%efef@ﬁ@@ﬂﬁn HRY¥n S%Q IDEN@ga]ptfo% \bﬁbrélmhMe@@%t f
pol ypepti des es [ of a pept.i de e assaye unber o
ways. For indtHaHt#! gf ¢‘8§§@§m5‘ﬁg té‘r" agﬂ’éo ?J‘f%?%?é‘?ﬁ%ﬂ of 58] ﬂié ﬁawsalé human
pl asma and senbnnitutecamtb@husﬂaiamiﬁe ttewbinsfaéthldning, ()Btﬁﬁ)tolﬂlag, anduerwicedin etie al .
Eur J Drug r oki.n 19 11: 2 1

Cur 3 D19 NeLal SRSl 18R i E R IO NP SRNES wiSpRgiod,
by one, two (bfrlatse&cé@@hneampmcmcj toly ptephiadueanethicome arasricnmpsssae by thetpreieat
activity as ¢anpahgd to original peptides can be screened for or selected.
The present invention, therefore, also provides the nethod,of screenlng for

or sel ée93%g rfERRatelyp E pRavdeesdastighle & félé’ﬁfémt?rth% pesrad aménq agid ffomshe d¥mpar ed
to origi nal s terAimislWigstenaihe \:Sﬁmaﬁﬁchﬁﬁie Iaﬁd'/ot thelavflgo dhie aﬁth@l@Steﬁhmus wiith
substituting, Plel eti n or g ‘ Z@rg m no EFSSI duet

peptide of tH& ‘ber%rsls "9 IVERTI'0 Creas‘bt ﬂﬁ‘gt émEYc V- P§P the
peptide, andhavingaehedid agd sdyeepeptleded s ngos@fEQdD NOgHBrandXSitwBy as

conpared to %re% I%I s@%}g& aﬂ%h@%{\d fltogﬁ?th%q\& Ly ’nt11¥us r(])g t}geatn"ﬁ?ﬁ %Xﬁq,e Cé ?Pgaﬂge

MHC bi nding ac oxXIc a
Herein, the ;S@;QIQI ©sds suhﬁ@mﬁﬁdewéhnteupm@nmednom aaqi/%Wberede@eIG !@éﬁlr@}s

" CLUAP1 Pept inf &leSInin®hcid SbdiRRde M} PSEO TBS] 1s-subIRGEH With- VaPﬁ@Qlalreﬁélhém of

CLUAPL pepti des The peptides of the present invention may be prepared
usi ng wel | kRS HYUAR G F8OMpAsFeRAING PEESCRIHBYEIEPRT des may be prepar ed
synt het[0@s3]| y,Substitngorsaa®nbd inadtuddtihot ek I’aO{h@gMnﬁﬁalQhﬁm ga@dls layralsb% te. The

d f th h d
Ponger polyp@dtiited et g eogPlr (RoRe SBHT a6 PPl S5te Bty hen
be isol at ed, havedsmgnstratel dltht o peptadsl witleamso wsl whstgetisushstyamvieakhsl thoee from
ot her natur alb}a‘éfer fidtich!théh t}ﬂ%s](;f tﬁ@bﬁ%lgélofo‘? fe%n@@dcfxwgéﬁ%%nt nerepty or any

ot her chenica stances. The peptTdes o grese ifiVeht on nay
cont ai n nodi feeat¥ @R$00 euoh (Gueyhyeinl. Canpenfesp 61.14°5798H39PEPI IB2910/ 006313

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).

The present invention also contemplates the addition of one, two or several amino

acids may also be added to the N and/or C-terminus of the present peptides. Such
modified peptides having high HLA antigen binding affinity and retained CTL in-
ducibility are also included in the present invention.

[0054]  However, when the peptide sequence is identical to a portion of the amino acid
sequence of an endogenous or exogenous protein having a different function, side
effects such as autoimmune disorders or allergic symptoms against specific substances
may be induced. Therefore, it is preferable to perform homology searches using
available databases to avoid situations in which the sequence of the peptide matches
the amino acid sequence of another protein. When it becomes clear from the homology

searches that there exists not even a peptide with 1 or 2 amino acids differences as



syl ation, side chain oxidation, or phogghorylation provided such

nodi fi cations do not destroy the biological activity of the original

pepti de. voDhervi2bi3ast rati ve nodifications include incorpoTAP2@MNO@B1D- am no
acids or other amno acid mnetics that may be used, for exanple, to
increase the serumhalf life of the peptides. [0065]A peptide of the
present i nverbinparedty the@bptiad padide the ubjecthheesdpdad mayrbb Iﬂ&ﬁjhﬁedblas)e@br@@ t he

o O AR SRS St RS
Synt hesi s, | mtithogtamnbegerNdwudtosidle eff@86; (ii) The Protei ns Vol . 2,

Acad

ol U1yl KR TR ey SR haln e,
Japanese), Mabogeae eppecteddgie highly @ﬁecgé%éh%mrﬁateoﬁeppﬁ% WiedAe sdecded second
vol ume) (in JaRamaged the\f}Pésenée‘b g’ %Yf'iﬁlf}%'a%hndlbﬂtblolﬁ%rthérge%&mlned (vi)

W)99/ 67288; nd rr.if Pe. t
"Solid Phase ‘?Pffg h)tf @4@1 lé‘g“‘” Qdﬁfedn #F%g%faswg%f Ly, ﬂ omalféﬁs 118.
[ 0066] Al t er nald atﬁlhty oftﬁeq)e}pnées enbdpeptytdesic Ffelymbho@betsa(cr’re;d) wtapprestgteainyn

3, %3 waot er 1 87y HeP3anL SO TERESE el CRERRLARG: TRl B B0
Ehzyrml ogy ( edstideig il@tu’CaICT)L agig@jon GTL Balite6Rion, priomotx@hpllesis 6fi taxge( cedls,
sui tabl e vectag& tm&l%ggé %@Fﬁ%améﬁgﬁdtgﬁ encodi ng the objective peptide

in an ex e55| ble form downst ream of .a regul atory sequence

cor r esp8filng Qqsl figmatieihef e F L dnshigdiays %O@PB@&%’J intging ARSH 64 RERE hwpen

sui t abl e hostvgel alnngr qtbr\é@@ﬁlplréSBapﬂpm@&escﬁh&r&pmg@s alng Aeidrid @ (Ibys)h he
present invention

n cul tured t duce he peptlde of
P terest Thet BU: BTG RCScietut brudauamtims iobeh g TabbBORTG el hovi tro
transl ati on $aukbeyres, pO0 6T s\imuRaiopwidi thopeptetes, mixTipewish émposltmeaﬂs on al so
provi des pol fy des of
Phe present. ARy Giefitaes L BNGRGREFBMcc ol M- ALOLEERT, LARBLEREL
nat ural occucelln g\s@mp&ltlcgﬁe&yetemﬂmnkmem@sth@hhm bemwﬂswltowpw 924793

(for exanmpl epyRERHIRA Nedigefttior eﬁém&%' ﬂho?e’sdés&% 1H @\éhmhéme@ ns REVidtan te! Y
nodi fi ed nucl eoti de sequences hereof. Herein, the phrase "conservatively

modi fi ed nucll€8&MgE séa&%ﬁc%@Wrle#’émglsﬁo%ér&wé@e%l%mﬁu@%@@e%Aluae%(&m or
essential |y 762170 Rélted MricleqBabks ddblent &sducBueof OTL hespdegesies aeyimaf t he

genetic code, Iar e nu naII |dent'cal nucl encode
any given prSP@i’ e fl}q@ﬁér@iojc()#w&%gr%ﬁg GERCE @%@@tﬂgl
encode t he amasollaeitdctad At hesponle)ssan dt uesde For posiftlé, Ohle tahget eclbrmal benirmre i s
speci fied by dg)eﬂﬁ%?é?i%ltﬁ e, Qcﬂﬁféh% té%&%&%q%}rﬁ %aaﬁ%&t@% ﬁf Eaﬁspond' ng

codons descri w t hout a ter| ng the enco nucl ei ¢

aci d vari at i Gfachyisy relgapesfronp ahq @rgepaadls: Alfpinatvedy., Hﬂ@délﬁ]@él%é}afbbe conser -

23 assessed by measuring IFN-gamma produced and released by CTL in the presence of
APC:s that carry immobilized peptides, and visualizing the inhibition zone on the
media using anti-IFN-gamma monoclonal antibodies.

[0057]  As aresult of examining the CTL inducibility of the peptides as described above, it
was discovered that nonapeptides or decapeptides selected from among the amino acid
sequences indicated by SEQ ID NOs: 3, 4, 5, 8,9, 10, 14, 15, 16, 18, 23, 30, 33, 34,
35, 36 and 38 showed particularly high CTL inducibility as well as high binding
affinity to an HLA antigen. Thus, these peptides are preferred exemplified em-
bodiments of the present invention.

Furthermore, the result of homology analysis showed that those peptides do not have
significant homology with peptides derived from any other known human gene
products. Accordingly, the possibility of unknown or undesired immune responses
arising when used for immunotherapy is lowered. Therefore, also from this aspect,

these peptides find use for eliciting immunity in cancer patients against CLUAP1.



WO 2011/ 125139PCT/ JP2010/ 006313 vativeby nodified variations. Every nucleic
aci d sequence herein which encodes a peptide al so describes every possible
silent vawDaprilonswsb the nucleic acid. One of ordinary skcCriP2atopes@1zart will
recogni ze that each codon in a nucleic acid (except AUG which is
ordinarily the only codon for nethionine, and TG5 which is ordinarily the
only codon f ahut,riy@papidangs tl’[&)érd@@ltﬁiﬁ)\fﬂnﬁbleq)réf@ra%lyebﬁ)tﬁieﬁ hﬁlﬁhg @mnaming acid

et oal mohglhs SRR A SEETUENGRT ST h LD N5 QB AL S 9
The pol ynucl 831 34185036 aiie3%r esent |nvent|on nay be conposed of DNA, RNA, or
deri Vagbdﬁj t h&L88tion ﬁ‘?thle%bﬁﬁ:? Jies@ﬁ‘l? b&lf&zﬁﬁm@rthe %n%ﬁﬁk%%ggﬁ I's

conmpos bases such as occurring nd G and
T is repl acedysption mgy aﬁommnkqﬁq@ Qshersn@pnqiesmq llong at Bgnesdingdaked peptlde

F886g?gﬁra||rag@gﬁﬁﬁ?@gmhﬁg?ﬁ1@ﬁwﬁmﬂb%@ﬁé(hﬂg?ﬂbﬁ&ﬂ%|Eﬁ&hﬁ@§0fﬁﬁam@:
e pol ynucl epti de. o S i nventi on pay en
pepti des o? v Bﬂﬁgﬁﬁymlﬁve&? ‘%PP ﬂ@ﬂ”ﬁf?h@u?““ﬁ%@ﬂ%ﬂﬁfﬁ@gﬁﬁhwg acid
SFggSQCESSif@é?ﬁkﬁﬁ@hﬁﬁ?ﬁhﬁoﬂﬁiEmMEﬂSﬁgMﬂaﬁMQIﬁpndaBﬁqnﬁﬁe&mﬂ&MOPmOMﬂdg gr
c

9 gat f%r%%iarg@ Xg%r ({Peﬁ/f)%]af{arlgl% ﬁt ?qﬁl%?an%él\(l %(Sdg SQ%byAPAI& ﬁggkfj

the transl at her nor e I'nctu
addi ti onal sé&UBdﬂeSmnnﬂkhgktoHhn@uydqﬂﬁﬁbé6%ﬁ66&ﬁﬁ©5hhd<ﬁbﬁﬁadéﬂoﬂhnhe

present i nvempdd| E’W 1@%3'1@'SeKalévQﬁuPaOétlé[‘Uﬁn%ﬁﬁﬁdiezdm}’lé%egag)@ %‘?PS'Eb' nhant

polynucleotlde 1 I ncl udes regu atory sequences require

expr essP&!of Eoﬁéx%iélﬁi?ﬂm@ GRUAR %@Olaw%eﬁ%%ti&?ﬁ p@%@f‘éralseﬁ%éﬁriu&d Wt h
mar ker geges s@ﬂdalgugﬂmlthﬂbogﬁp% aicreag@&hllmﬁ?@gmsptalﬁy‘e V@@EEE\M&S@Q?h@'@SCI@PSY be
repare eotl des r conventi on

Peconbi nant 1bdrnmtestatie] i shel HRET RS e uE kv RhoNt Edses.

[ 0069] Bot h rgﬁmnﬂmnantmamﬂnmﬂemtqahﬂ&ymhheﬁp&mhaﬁhmqumsnﬂaymﬁﬁmqsﬂdﬂho
produce the @94 éé%cc%‘?e%ll&e&hé%%er Wéu?ﬁ%ﬂge&ﬁ%‘@&%é& ’Addl't:8£a1€fﬁﬁﬁg{pis§oa§[ed

pol ynucl eot i appr e vec

whi ch may be gexgs @gﬂsfédn ihiapluge BihgY dessddiniior bllad @bmiébmngcmpndes derived

Al ternativel Xvon@e;&%s)éﬁiﬂ%é‘cﬁfc’tsdcﬁ” STBY e difes ﬁ{@LU‘APqC&oHﬁioE&QoE@ \Ia%éiﬁé‘é ques or
expression in suitable hosts (see, e.g., Sanbrook et al., Ml ecular

Cloning: A LaS¥4ingq hempsessnt ikghtignspri ng Har bor Laborat ory, New York,
1289) [@(J)dhoqr Natxauples, oéa{m@bmgumrﬁqglzdelmn tgfdlﬁg%iéﬂlﬁés Zl%d({_l@ﬁ/hﬂ@ ohdef Silgigg
phase techniqu escri in Beaucage e . ron

8 5295 511 Oy RRUCEIRAP Aot P Y B0 sEiph YEfs [aogir 095K e
The present icavbatisednn therfrbent pyveicdas ailike mapakl asl thosevewilaskd bereal. Touds,
exosones, whifte B 636y SR XSS LnERM L IRERI ASBEPHEAER: e b frore

present i nvention an anti1 gens on |r sur OSOHES nay

prepared, foCldkdRppeptidaspntbonetts mese Rbihs nget@hVad! ipﬁptyd&ﬁaﬁé@élewa%c&@
Application %ﬁ&'ﬁéﬁ’ngwéh 6Bk MitRes mmgl’i%nd&ﬂd&ége%ﬂ?es%%m%r@%% and may be

pr epar ai ned tlent

2011/ 12@%@3 hj’lﬁ gio7" @@é?f@“éeﬁ erfeg i S%Ih%*ntp‘)%‘&ﬂeér’ LEr &9 9IIHO OFhe
exosones of 'fnift&e pmeﬁﬁmry mnﬂmnigemn ommmbﬁe respanist atiradladisg pastiziesn edichidan ae
fashion sim l {())g Egli 121%{?1%110 S arra el%lQ S ﬁugsgon fl'[leﬁa\./t tOVQIq?.pIJu‘Fé7 The t ype of

HLA antlgens |nc exes %ject
requiring tr eatytepet(oamelae a@d@vmdumg)tﬂie pPyitopex aarpbecadninisteties] iaypsanslersl im-

popul ati on, 'ﬂh%%oﬁlg tbdofr 2, to%iﬁmg%%sk bhe'ékf%afve%éé%%f ﬂkﬂéﬁﬁo@@&l and
HLA- A*0206, are gﬁpg l'ent ‘and’ t herefore woul d be appropri r treatnent

of Japanese ﬁgltniu emppgeing and/or provoking an immune response.
The peptides can be joined together directly or via the use of flanking sequences to

form polytopes, and the use of polytopes as vaccines is well known in the art (see, e.g.,
Thomson et al., Proc. Natl. Acad. Sci USA 92(13):5845-5849, 1995; Gilbert et al.,
Nature Biotechnol. 15(12):1280-1284, 1997; Thomson et al., J] Immunol.
157(2):822-826, 1996; Tarn et al., J Exp. Med. 171(1):299-306, 1990). Polytopes
containing various numbers and combinations of epitopes can be prepared and tested

for recognition by CTLs and for efficacy in increasing an immune response.



use of A24 type or the A2 type that isohighly expressed anong the Japanese
and Caucasian is favorable for obtaining effective results, and subtypes
such as AVO20R/12538- A*0201 and HLA- A*0206 al so find usePCTypaebdop13 i n t he
clinic, the type of HLA antigen of the patient requiring treatnent is

i nvestigated in advance, which enabl es appropriate sel ection of peptides
havi ng (006 | emel Iﬁ:p@diesbiflﬂw psrgseaf fniVBIilﬁQﬁ da@ alsoeepimkéd aubthér sabithigen, soddngravi ng

CTL i nduci bi | F . d b
T UL 1L B B AL BRSPS B R PP Sl o

substitution ,peptnkaeEKampLes deduetablespbsiandtomchiddi fior exangfle,lpep@desolipidesegal

am no acids d e

natural ly occur r% g@ﬁﬁ%ﬁ%‘a@u al %grp}lggj%}%g%%%@nee?fgg Eﬁg{)ﬂgtld&gﬁja

HLA anti gen ﬁ@ntatnrf@@fé@@m@é siggh astedygepaiett, Sldﬁ\‘ﬁbﬁflloéﬁiaﬂ%mflp esphpaating. a
sequence sel @gt, O\flﬂéHTﬂhﬁmgﬁloaﬁQahals]%notheﬁﬁbyztge Bidﬁ%l@lﬁ Qetiviyl dteR1at i vel y,

hventTon” pagenakbRde: HiareuSabm ek Geren e b GRS e 23

and 25 to 43 flididnuces., kAR Mnctidmtand ek e sietiomgprae klabiligAREs) The
present i nvent t%{ so provides isolated antigen-presenting cells (APCs)

t hat present B/%p[l)exes formed with HLA antigens and the peptides of the
present i nventhiooaxonplette isaredsa e inTFineo wddEtyrmdy dody petetidey éds knowm pethe erit s who

are subj ect tt&mtt{o@ééer@ DimiRG 448E, aHﬁﬁ%’ £ hf?ﬂﬁeu&ﬂdil u'i{ﬁé{tupa? aﬁﬂ{H a[&ﬁd%t glied as

vacci nes by thenselves or in conbination wth othe i ncl udi ng t he
peptides of CRBCSPF BIBALOCPAFEHITDI, thPeR%mglmpudenﬂle st Hety AbePoliPePtlst

limted to anﬁh@zrﬁd Asdyadl ik RemBdr df&l'dyﬁ R Gndtdiek l&@uﬁ'@@ﬂéﬂd v@loﬁgbio%gﬁ&aﬁ;S)
Langer hans ce ﬁlls and. activa s, which are

e
oo s ST, T R ST e e G PG o sdfBLeS e e o be
recogni zed bwelrlywaf epdlo &yt &OruSMetad EdGrmscokir ERoe$e9ati02ze APC havi ng t he

t L f th
or eoontOV T en MORBADB R ol AR RER R P A BfdlealEREL [
be obt ai ned oy addedyiang. morfsrsmmlpﬁemmgh@lﬂaem@e@ddjowdmusgtsemeamdjlghmn

contacting (ST ARG Bk pdBeERedeielu (RS MISSENTHE pieedHki on 1n
vit ro, ex vivo or. 1n vivo. Stﬁeptl es of %éesent i nvention are
t

admi ni st er ed RNt t%%ﬁ%@%so P}i@@ge o é§éﬁ°&re%%g Of Peledingimediiedyr esent
i nvention ar @eptidés deeinp Barhé16r Mghdt aofivithes culjaest to ofigthaph @S Bustiaficdeici ng 25
WO 2011/ 125139PCT JP201 /09@3%3 ARC" includes contacting (stinulating) a
cell with th& gé gelc “rd e’ egent i nvention, or nucleotides encoding
t he pepti des cafsmlisatqmngs@ﬂﬂtmigm@ddmgat keastpnesmnto wohyekidue sf 4 peprrld db dteneen
HLA anti gens %g‘f: dihe ggtl des of the present invention on cell's surface.
Ther ef or e, és t’he present invention nmay be obtained by collecting
t he APCs frombt Hétegﬁlt@}%hea¢tt"éﬁy oA dhe pAPSderandg t he peptides of the present

invention to tcthléd!ﬁhngHé pepfidt @EVIAE ke Mrh@ﬁ@aé& &f confRrdd B sRNGrigippent i on
may be obtai ngg ]é ontactln APCs oII qelt%dd rég%a subj ect W'{Lh Eé}g[n
peptide of the'PFés ﬁtaCtl“HWetﬁ (S‘ﬁsayf Bh1 ! pding gctiyifys & on tion
may be admi nlusduerbeldytaﬁdayt@ubmceminvftgzor i nduci ng i mune response agai nst

cancer in the I?ergr{ne%a% %)Qgtlc}es %FEI% gs%n Venrho %tln% i l')eocliﬂ'esgrll})ergl a%t"?i@r& ugs

i ncl udi ng the exosonss present inven .
exanpl e, thePeRUdﬁ(S\)E)OJaHEMdABﬂ PakYPGIPtld@'@) N ncI ude st eps of: a: collecting

APCs f r[ggjmq Pl breptiRli6e bf CRUAFANYpREdNT Wi th the APCs of step a, with the
eptide, and
pep The peptides of the present invention may be prepared using well known techniques.

For example, the peptides may be prepared synthetically, using recombinant DNA
technology or chemical synthesis. The peptides of the present invention may be syn-
thesized individually or as longer polypeptides including two or more peptides. The
peptides may then be isolated, i.e., purified or isolated so as to be substantially free
from other naturally occurring host cell proteins and fragments thereof, or any other
chemical substances.

The peptides of the present invention may contain modifications, such as glyco-



c: admnistering the APCs of step b tooa second subject. [0076] The first
subj ect and the second subject nay be the sane individual, or may be

di fferentwpnredivizesal s. Al ternatively, according to the pCESeRL/MIFVIENt I ON,
use of the peptides of the present invention for manufacturing a
pharmaceutical conposition inducing antigen-presenting cells is provided.
| n addition, sylheomrse&e:mmnidx\/@nbhm} pROSPHoghastich psfehhe@swh médifies®né a6 not

manuf acturin ositi.on ind c entin

vt s SFur t ndedrBiiat BPIGHN SRRGGTREN L8 AsPlr bRt FishElk RRSRERioPR,
present i nvemdlgle ihgrrpomtoac php-amhe gads plr@hemrmmg aaélnmmenzrmmmx bebsedi ned
by step b m¥01b(§(aﬂl Y fn@x%aie%e%érﬁ tﬂa'i‘t%f@%@'ﬁf%rcg{u‘?éée”“ ng cancer, such as

br east cancer, |c§f cancer, or ect al esophageal cancer,

gastri d0QdcerA pgé@@rqf éhed?rﬁffensm@l}tp@ reahberbtaingdiitioneh, chawigab by nakasisrhased
Rg?;gr ﬁat ic C%ﬂ@l@é selec&%cﬂxglﬁ%_?_fid%@q@ﬂc%ﬁ%@ﬁble@fof E&lﬁveﬁiti&ﬁﬁ ﬁ&%tid@\éslﬂ%b]ﬁ@, It he]c
ave a hi evel o i [ e termo igh level o
CTL i nduci bi Me§eds thal gay; H“P@§%E e?ﬁm%%ﬁ&%aP%3the | evel of that by APC
contacting mﬁubIﬁpu@e@pnﬁeuphn@embmﬂeNewhhmh HH% not induce the CTL. Such
APCs .haV' ng a (%IL@HG %roYem Q/folgr qu%IP?eslslﬁ b1(=‘978r epared by a method

t hat i ncl udes trans err|n ynuckeotlﬁe encodi ng t he

pepti de of théll}er@BedﬁtSymh@mt(urohptmmﬂ:‘@@mnn\ﬂq r¥78s wel |l as the nethod
ment i oned abOVFv) B-E.Ql%s b Eﬁé@ﬂﬁﬁéﬁte nﬁ’i@mk ElntJ k&) %Qlfuz%é o8 FNAS.
Exanpl es of net hods for 1ntrod uct nc out particul ar

linitations, \ia}DetﬁéowqﬁeaghemwemCﬂéﬁ%ﬂCPw b@ﬁ%}%&anaﬁeﬁ%\éolf |%{pgptidauch
as |IpOfeCtI@pmh@ﬁ@CHﬁ@EﬁMﬁqg@p, or caIC|un1phosphate nmet hod may be used.
Mor e speC|f JXV gé,gﬁ{ dperforned as described in Cancer Res 1996, 56:
5672-7; J | oV QB8 7288 d B 07 13: J Exp Med 1996, 184: 465-72;

Publ i shed JapanesBardna6s KaVieoifiedd RIB\ Bepiges ¥oha2, Fdbidi Rhatd BﬂfptiNeSynthesis",
2000- 509281. r e n APCs, the gene undergoes
transcrlgtlopﬁ¥?&£QQ§££ NEQQ&%% u%@ ﬁxggf 2011/ 125139PCT/ JP2010/ 006313 in
t he cellPQotdnd Alkrsratively, mms:@edpq@tld@%mhy bgoprined gdanting pnwkIOWh getetic ey

Class |1, an iR eféﬁmh%%hu&nﬁ&ﬁﬁ% @ld. %oﬂ%ﬁ‘ﬁ’aﬁﬁ&e%@@ﬁi‘%@ggﬁ%bj: st

peptides. [0Q77].V C¥PQtOXIC (CT A CTL
any of the péeptixd e@laeslf HES 5 Eulise, Mﬁ%ﬁiﬁ m&mgmpl%gt(%nw Hel) AithdOl:
response tar gaviony Foasgnple diks aistlitabile/ Gecadtthationisig My IRICE B @R oliag Chdes,

i f ashi i m.l th t t ti
provi des. | Sofbiebi SHeptdl i SRS SRS oPResdr yor RiGamee G BB SHEY any o
the present pepﬁmde@nguSmphm@IMswqmywﬁes@bﬂanﬁemdMynﬂbmnahmﬁnasﬁ@bdeMthe
peptide(s) of eﬁ @&8&%\@%&’&5@% a%g%&%ﬁécﬁ@ th% rés%ﬂt 1ﬁ9&{n%ﬁt”rﬁla9hos

(stlnulatlng) kect deri p03|t| erlpheral
bl ood nononu@P]é therpeil BEga OPPGICY ithe RePHike Af m%e%éﬁﬁm'(l@f) mgy abspdepr esent

i nvention or (&iw&?ﬂi@ﬁ&h@@x&@ﬁmBQSRRJWﬁmﬁ@bﬁ§ sgmperi pheral bl ood
nnnonuibéﬁy' %gt§0éteﬁ in V|tro with the APCs or exosones presenting a
conpl e €4nd the peptide on its surface or (4) introducing
a gene that i niddeydesn@inpaltipnutdogodvides gipodicogdes whick khcode agpbbdihe (aFaife)
subuni t bi ndi_n es v, n

exosones nayng%ugﬁx%%ﬁuggﬁgkﬁhg%yﬂﬁH%ﬁgﬁoe§%%$ﬂngﬁg%g&gnw§yq e aﬁ%@aof t he
met hod of (4)roansthdesorallvedubiel CdW AR gaet(GenBank Adcessior Aol NMedd poblr or( TCR)
[0078] The CTh&viohr4798 (i 8RERble] SEMHING: myashs%lﬂesrmeqlafv{%ra &ﬁ&%ér@%%

are subject to Treatnent and/or preventlon ni stered

t hemsel ves omMqdifieisiaosids seugnaen thsrenty Hefieing he Rhé@sadi:we&va@vedéqué@ of t he
present lnvemm:lemdyseqme'nﬁ&ri wset]h@lc@ywmﬁen@ctden@euicaltcbrn:@seeﬁﬁley:t s. The

obt ai ned CTLs, act .speci f aII et cells presenti he peptldes
of the presertFYaRtIOMS oy taganpheio hhUoEarEcs bR eEec leed ol

i nducti on. Thanmawgﬁhnaﬁmhﬂynhynhenuéhkeckhahaehdnggn&n$hymexﬁmeeﬂmﬁkUAPl
such as canc I r I h r gene;
and col |5 t nate SRLhSGCH, R GotnBh GE A AUSIERL B acly Mlfinf b oy
surface due tgestpopiiipathere dnalaree pép@qlﬂ@l ey cedosothespden gy baﬂljerte@ tof
activated CTlnabf agkorbYPA3hYleblions be&&lded WBHBRE Atericd GR) encoddiEpdy RPEIL.

i nvention al so” provides a conp05|t|on i ncl uding nucleic acids encodlng

pol ypept i des SURANUGFIE AL HPABREOBRIT oY IR ING A1 b UMD 81 e PPRAT Ofr QWEHT or
(TCR), and nethods of using the sane. The TCR subunits have the ability to
form TCRs that confer specificity to T cells against tunor cells presenting
CLUAP1. By using the known nethods in the art, the nucleic acids of alpha-
and beta- chains as the TCR subunits of the CIL induced with one or nore
pepti des of the present invention may be identified (W2007/032255 and
Nbrgan et al ., J Innunol 171 3288 (2003)) For exanple the PCR nethod is
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WO 2011/ 125139PCT/ JP2010/ 006313 (5'-tcagaaatcctttctcttgac-3') specific to
TCR beta chain C 1 region (SEQ ID NO 48) or 3-TRbeta-C2 priners (5'-

ct agcct ctygaaticestvct ctt-3') specific to TCR beta chai nPCRIPRGD/O63(SEQ | D
NO 49) as 3' side primers, but not limted thereto. The derivative TCRs
may bind target cells displaying the CLUAPL peptide with high avidity, and
optionally mdiledl)enﬁ)ﬁfﬂe@i varititidis| Evdig noéleicakgiedeqaaick senatrewmah ieﬁ@)dbhe CLUAP1
peptide in vivo 0. [0080Q].,Th uclelc ncodi,ng th
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produce nodified T cell ﬁ havi ng excel  ent cancer cell killing properties.
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conpl ex of aThepblydeacledtidehs the preadit mvﬁn@nﬁﬁm@ﬁbaadnpihsédnsﬁDNAJ,ImAgom ngaT
cell specifi fvl a cel | TCR | S ented on
the surface %F g%ﬁweﬁ' ? Asﬂ%tswettlalm &’%1 1rggﬂ(i:eoagrﬁl ti on o lg%lﬁe Babon eSééd(’)equatsa&S may
be confir med sbgh arthe Ratowﬂym@mgdgbaqﬁséf 8t Ceandeiaamsl Bs roplavﬂﬁhthmmem ude HLA

mul timer staighy RO K&l SilRed 1%—tﬁatr%ne&f:ﬁ!1§ﬁy @%%&s@?&: Qlfcluhp@irpr esent
i nvention, and, ELI SPOT assay pertormng the ELIS assay, It can be

confirmed th&plyaugieetides. %)é’b‘f]esm ng the TCR on the cell surface recognizes a
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NGCs: 3, 4, 5 in e” cont ext o HLA- A24 and
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present i nvemifubationay pblynuslectides trongh e@mvemimmbgennbingurtpdeiiques nsinggbul i n
treating or a patient in need of therapy or
protection (%%@%%@%%@% %g%?ﬁflee{a}%ﬁtl on and prophyl axis include any
act i vi 1Y0%kH; crBatemeemdinanka Bicab FyniastsdPehnjquss Muprsivaed § Frpdipedic ease.

Prevention a@@lyﬂﬁ@l@&ﬂde@%f theGREkeACIEVENtIORL FH dxﬁﬁﬂplé, a@@@aﬂél@éﬁﬁeaﬂ%r bertiary
prevention | eve]s
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2011/ 125139P@*19CJJ‘F%‘1507“(§ ghing gl fPHréataéf%Pfoﬁs‘ﬁJéﬁh e’mf‘%sé%%f elsecondary
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the enmergence o >of an
al ready est alM(pls¢1é@t (dosingsa Llaibomlv Manrugl \C@lbeprmg Hador Ie:dmatﬂlg New York,
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[0070] V. Exosomes
The present invention further provides intracellular vesicles called exosomes, which
present complexes formed between the peptides of the present invention and HLA
antigens on their surface. Exosomes may be prepared, for 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



[0084] Treating for the prophylaxis of eancer and/or the prevention of
post operative re- currence thereof include(s) any of the follow ng steps,
such as swogboai2sy3enoval of cancer cells, inhibition of PCREPZMeweA130f
cancerous cells, involution or regression of a tunor, induction of

rem ssi on and suppression of occurrence of cancer, tunor regression, and
reduction or siuibithd tie@meaf antidrasé@atisn. Eefeecﬁdmldftﬁer@agejnngwamdfnqmﬁbee

prophyl axis of cancer decreases.mortali sis of
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pepti des of e\ v n nuc ncoedi n h.cpepti des
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preventing t hd-/ostigsper ghe pﬁélenfercqmnegﬁeatmmtEomvesfrgﬂ!i@i mtaidearpqeewbwh
i nvention pr aa,ﬂ%qj ting
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conposi ti ons petfornadidiasedon theheiad arié sepehanadhddtsrallhiocdurting GelU Ay of t he
pepti des of &')qu Eg %Qt invention may al so be used as the active ingredi ent
of the prese faceut i cal substances or conpositions. The

phar mad@Wit2] c al Weihetirgihe S\ 2drisipe Higponitigen fry td exasemp pé therpresentiarrition. can
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i nocul ation iimteatiamipgplides hhOfAg 6]séfenpd el eoreRfibinGalong (HFHEY EDBESS: 0B and 25 to
conposi tions gf the present invention can be used to treat and/or prevent
cancers, andf1 ré?/entl on of postoperatlve recurrence thereof in 29 WO
2011/ 1260739 PCYLIAZ 2 Bosally @G)or patients including human and any
ot her mammal 'ﬁ%lﬂfgs'eﬂtginvgﬂfon%%to ﬂrbﬂh%%%l&@d am?%%gpre%:ﬂ 1n%9é'ﬂs ?@L@lﬁt rabbit,
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[0087] I n anotbhels seRRATABAPCs ks H&fd%%%'dl frbﬂlv;%ﬁbht@ﬂvh@a%@sw QYtdesuhbe use of
an active in- g/edl ent. selected fr E(g (Caéaﬁ ggp e of the present

i nvention; (BIY8r RGXFH{0L 4pd Ay he te'sr fS WCplst Py dlegselyps e Bse¥iher ei n

i n an expr esdirakien mmmthdr@}ugnndﬁﬁingnhmpﬁ&mﬂnhe please itviengorg e peyoivied gorof

t he present idqf\tesnti on on its

The APCs are not limited to a particular kind of cells and include dendritic cells
(DCs), Langerhans cells, macrophages, B cells, 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.

[0074]  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. The phrase "inducing



surface; and (d) a cytotoxic T cell obgthe present invention in

manuf acturing a pharmaceutical conposition or substance for treating or
prevent i yocances13dr tunor. [0088] Alternatively, the pr@SEAP2010/0@At3 on
further provides an active ingredient selected fromanong: (a) a peptide
of the present invention; (b) a nucleic acid encoding such a peptide as
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phar maceut i ¢ ahJehtiOf tdﬂﬂ&‘%t&}é&%ﬁ&hh%eﬁ%&%?@k Bf h@Mpidseht 1mén|ﬁoﬁﬁha@r%l ve
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(b) a nucl ei 8 WOBHCTRE SEERC é“g]t aUDIgF ity D pe Rl ihg Rresat
expressi bl e fioremiof.c) an APC or an exosone presenting a peptide of the
present,hnvent i on t he

bt esent W ent MRS diafls BUSRTReaOned B oBubit SR EndiSTimafintl ¢ he
present i nvemminyne aﬂssonqgragaﬂmde@n@rrmethwdbmtl:;yrtbclegévefsmr 1ma¢mlﬁla@tuqnwnlg a
phar maceut i Cathef BROSd ddf: B 5:%1:}11? EhAELOhE ol ¢ B biife Bles Bt RUEREBAG L aNCEr

or tunor, wherein the net rocess | ncl udes teps of adm xing an
active |ngreGF@ﬁPCMW?ﬁxd“ﬁﬁﬁmﬁﬁ%@ﬁﬁmdQ%PWC@ﬁeEWP%P%IoglcalIy accept abl e

carrier, 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.

[0076]  The first subject and the second subject may be the same individual, or may be
different individuals. Alternatively, according to the present invention, use of the
peptides of the present invention for manufacturing a pharmaceutical composition
inducing antigen-presenting cells is provided. In addition, the present invention
provides a method or process for manufacturing a pharmaceutical composition
inducing antigen-presenting cells. Further, the present invention also provides the
peptides of the present invention for inducing antigen-presenting cells. The APCs
obtained by step b may be a vaccine for treating and/or preventing cancer, such as
breast cancer, cervical cancer, colorectal cancer, esophageal cancer, gastric cancer,
gastric diffuse-type cancer, lymphoma, neuroblastoma, pancreatic cancer.

According to an aspect of the present invention, the APCs have a high level of CTL
inducibility. In the term of "high level of CTL inducibility", the high level is relative to
the level of that by APC contacting with no peptide or peptides which may not induce
the CTL. Such APCs having a high level of CTL inducibility may be prepared by a
method that includes the step of transferring a polynucleotide encoding the peptide of
the present invention to APCs in vitro as well as the method mentioned above. The in-
troduced genes may be in the form of DNAs or RNAs. Examples of methods for in-
troduction include, without particular limitations, various methods conventionally
performed in this field, such as lipofection, electroporation, or calcium phosphate
method may be used. More specifically, it may be performed as described in Cancer
Res 1996, 56: 5672-7; J Immunol 1998, 161: 5607-13; J Exp Med 1996, 184: 465-72;
Published Japanese Translation of International Publication No. 2000-509281. By

transferring the gene into APCs, the gene undergoes transcription, translation, and such



wherein the active ingredient is selecbgd fromanong: (a) a peptide of the
present invention; 30 WO 2011/125139PCT/JP2010/006313 (b) a nucleic acid
encodi ng Woeht1a2pspt i de as di scl osed herein in an expre®€ThP1b/006313 (C) an
APC or an exosone presenting a peptide of the present invention on its
surface; and (d) a cytotoxic T cell of the present invention.
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of the present a ations i ncl.u

ant ot e aPsE o TRt T8 Sou B S dsE R PR Fret cens
chenot her apetptﬂscmtmgahd ptfiislet pkieae prasestdayenition, fooexamipde, thmmnaqolmptdﬂcs used
substances | fo!igudtRdl PR LRShTy bd Qs TR ARIEMRIALOE RIESEN e

i nvention may a stere sequent|a y or C rren ﬁ
one or nore @éf ﬁ@}ceb%hsn%f&@llﬁ)gia&arg&@@%faﬁe@w&aﬂh%@hﬂé\?ltge@ﬁ,sand?ﬁ #dbunt s of

nmedi cament  apgsBial pEREA¢ 80ihE %é&&hﬁ&ﬁo@bn@m%hﬁh&n&%@ﬂﬁulafn@ﬁ xRN €,
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t he di sease WBEPHY TRedtetf ea??o‘afg‘?g‘ outes of adninistration.
11009410079 hoWdIL. fecellnelepstr d0dRY hat i n addition to the ingredients

particularly nﬁlrf]:tpirgs[clgtdmvg’njtion also provides a composition including nucleic acids encoding
polypeptides that are capable of forming a subunit of a T cell receptor (TCR), and
methods of using the same. The TCR subunits have the ability to form TCRs that
confer specificity to T cells against tumor cells presenting CLUAP1. By using the
known methods in the art, the nucleic acids of alpha- and beta- chains as the TCR
subunits of the CTL induced with one or more peptides of the present invention may
be identified (W02007/032255 and Morgan et al., J Immunol, 171, 3288 (2003)). For
example, the PCR method is preferred to analyze the TCR. The PCR primers for the
analysis can be, for example, 5'-R primers (5'-gtctaccaggcattcgcttcat-3') as 5' side
primers (SEQ ID NO: 46) and 3-TRa-C primers (5'-tcagctggaccacagecgcagegt-3')
specific to TCR alpha chain C region (SEQ ID NO: 47), 3-TRb-C1 primers
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ordinarily used for drugs can _be included as ap 159“ ate” wi t hout particul ar

limitations. MEXeawRsead peptides pf élgrﬂr?%%m&ff%wgt@ﬁ% P gt dr BYdsiermBinggi cal

sal i ne, phosphakElSPUT 8kay, ¢llah be @ohfitmed thAandh B U@lhexﬂf&!;&ﬁl@&hMCR ontth€cell
al n as. n

h I b
Crani | zors, WiREARRRHES « S BEMBRot B0 tu e SO B PR R LEERR R ey
phar maceut i cé{lhesum‘MMDMhamltheampwmtlom@ winpi¢recaprareeat CBHIVEIDIQX(DII can be
used for anti, %ﬂ?&h&%@@éﬁé}exkQR%UnTtH@T%%H%hH&% iy élé}?b@&ﬁ-ﬁ@d%ut' vention

can be prepare a conb t1on conpose t wo or nor e pept i es of the

present i nvekPBa methpd. AdueleriedmethpdinglydesTns epappiedde detepninational can t ake
T et gt S s il s 2,

st andar ni ques. For e peptides
can beﬁ@i 44‘ 159, the H‘i?éed‘t B}VGBS’(‘H} Rovidgs {;i %barr% P’feﬁ'é“ie 3%1“%@89? 3}) %
sequence t hathemyldiaygdogeoding sievECRI subumlrs @obpieptidey tlas bind to ikeCLUAR]. ,

Lysine |i nketpﬁ%tlde 0% %a\S@WN%tS ?l WQOIIS ]%Oa%% 18119% (:50%9%1 51715) The

peptides in conbi can be t e sarre or di dni ni st eri ng
t he pepti des HIfAA, m@@@nthelpnm@iﬁ@w@ﬁEQIHRaN@@pﬁ deés3aié, pr, éé@ndé& in thehi gh
density by thg,ELAfnAgens on APCs, then CTLs that specifically react
toward the conpl ex fornmed between the di spl ayed peptide and the HLA anti gen
are induced. Athedrangdyceed(GfLs Amcapplle f homing)© garcer gesvie §ivor 8 Bahpect s and
then stimul ategphrayd b veNePbivi@a1tGfind Retpaesento (Y eRbiveRarhi®t @bl i N APCs

(nat present SRl LOCSPEPLIACRB e GRESTT ARSIy lE! bl
t he subj ect s forangh asmanaggesi¢l dompagigpe ssifvlanesstitoweathe preivhgtidnurfennas $ogi at ed
endot hel i um %%CIR & L&ﬁro?q}?e?%y or protection (W02006/031221).
[0083]  Prevention and prophylaxis include any activity which reduces the burden of
mortality or morbidity from disease. Prevention and prophylaxis can occur "at primary,

secondary and tertiary prevention levels." While primary prevention and prophylaxis



[ 0098] The pharnmaceutical substances orogonpositions for the treatnent

and/ or prevention of cancer, including a peptide of the present invention
as t he acwpweirmngyedi ent, can al so i nclude an adjuvant Poowmaieo@Biectively
establish cellular immunity. Alternatively, the pharmaceutical conpositions
can be adm nistered with other active ingredients or ad- mnistered by
formul ati on ianbia the ml@menﬂaf adiseivantceonahgr sdttertianylecaapopdentisthad ance or
conposition tha f tn’gu nse a alns%>th rote &»mhen

adni ni st er ed Pf%%é aﬁésrenf%?lp%sﬁé%é%‘ Sv%ﬂ?? RTRE B B AP RaVithg ¢ PO
innunologicagﬂaapnwfaﬂweﬁﬁymdami@n@gﬂtemﬁbwnpmnhes&wﬂasm@hudgihhmqnge
described in; | anpl es
of suitable a P%ﬁga%gw?%@&ggéﬂﬂ%ﬁdH%8&8Q®q£$5%ﬁ§&®aﬂn¥%gIg%%ﬁ%ﬁ]mﬁ%%phate
al um num hydrdgtied somaligatons Hfespadivelyx pieyerfinnd drerylagss includea apge
Freund' s adj @y h{labv thefaplERlaBh&1 ftraﬁé'ﬂgtlr% tﬁglsékké@l’fbt ofl & 'ﬁlrtlchm& X,

Gw CSF, CpG O %gkls on, .and .the |ike. % P hgyrth r nor e, osone

for mul at i ons &-&gri&Hee the gFelierationd mARNATR AL TRETHSpticHe %ngl% Bto

f ew m ¢oasugt eredingrfot g poamgiuxisaifdahci and/at the psevientimhoffosepkiapivel res bound
to the peptld ni ntIy se | n.anot her nt of. the
oresent | mventToR CRepaan e iRE w00 STERR MR

admi ni st er ed chmeet halsf mhrhlmn of thtgrawihk elitdncatouy celtsc mpyphilbbr Osedgresspn@f erabl e
exarrpl €s Of ttl!l]ﬁors ﬁidh%tldﬂq&fl Iﬁgl%sﬁﬁlattﬁsgﬁ)[%rgss% (fflo’éallﬂren'ggbﬁéanc&ak&rﬁorv‘fet h a

netal, salts wth an organlc base an_organic acid and salts

with an i nor g&spiengeddedyssion o tnhrhitien of metﬁﬁ&@rlh&é@emlmw NECHER AR @ a) t

refers to thesglagslor sanvei @&réa@ésarhﬁrtilh? ahd ahRgl&athe Ef&gﬁsm ¥EMERsdRANRd
Pror gani 523%@%?% SRk e el Smon ek il byt it

sul furic aci dgctabild syingptams decoplpasyping chicceadiod exareplbanésutioh @nimp@eedent of
ethanesulfonl i ke.
0200] 1n somt BbRcoBhALAS PRBHIERGUAE Ly oPRL bREM B RIMGVATRIEIR: ons of
t he present ﬁﬁ%@ﬂﬂﬂ@ﬁrﬁhyﬂﬂmﬂﬂﬁé$kﬂhﬁm&ﬂe a component that prines CTL.

Li pi ds [Hawsg bqgnphéﬁlamt%gﬂsub;taééeé%gﬁlg&s%@&ﬁ/ 006313 identified as
subst ances or CoerOSI |ons cap primng CTL in vivo against viral
anti gens. For B%sfplEA ﬂ)gmieﬁw lééP%Flﬁl‘é’élb’&%Féfé‘teéé%C%elét? & fovhishe

epsil on- and 11aﬂhliﬂbabarﬂrélﬁotgfrﬁ1WBtOOlﬁre@st bM’idef]G:efv@&ll duregrdioideen cimdaked to a
peptide of the n_t hen

in
D e o o e PRERT A A et B AR SRR PR S | vt o
| i posone, or retudtand,ppdceieaticaernad] aa\(cam@areésmémmrme]rtmu@.nm peptifled ofighel pri m ng
of CTL respo
tr|palnltOSI%ﬁgﬁgggiz?@ég{gbﬁﬁgﬂggg% égg?I%Qu?E%%ggcs S“ﬁggéﬂ?o prime
CTL when covéqeémqnya%ﬁ/@razfﬁ@wlws afrcaapi W@rafpépfﬁéﬁtqn@éh% Besdopegatiye reperes et
al., Nature %Qﬁ&lceaﬂéeoﬁﬁﬂuﬁ}he r&kALin VoI oI bAdesOf Igl?a@ﬁh&uﬁ&ﬂ%hbé@ihc@@ﬂ be

oral, intradermal, cutaneous |ntravenq§s |n ion, or s%gh and
systenic ad mCH’inQE’SrIH‘Bl? USROG Or PUeHER IR F tHOBtr"? ‘%YBUY%@CW?ﬂcﬁ f‘;?e%cf SUChe
targeted si teSmpEFeheomd]mlm@tarsaahlaonvecmgreldﬁenpeme‘ armed otﬁyhespdpgﬂes or polynu—

admi ni strati Q 608 sbo(%cﬁ? gresethY r{/‘%nttlorp Aqte% gl}ys{hr @ Gﬁisgrﬂs Btlcriel% ar? ybee &é)ressedi ng

pepti des of t r esent P nvent ron ¢an cor
to the di sease tlafosm;@cc peatyed, thafpeegsing ¢rospacs @mells,wgclgm APGefthb ofe as

admi ni strati %Hm?a@@ut?dd?&bsﬁﬁéles‘o% cOHbHaGs! th Laffbh, MR QR erthe RAhAG TI O
exanple, 0.1 to 10 ng, and can bé admnistered once in a few days to few

nont hs. One g\mlfrh faeget At piche peptidah obihp PEpPFRtdREanion gay@lsopedispd abihe agbse.
[0102] (2) Ph@ﬁgf@di@mtdf@&'l pr%&ﬂﬁﬁbl@dﬂﬁ@@eﬁbal@@ﬁﬁﬁlﬁieﬁ bPEsmERIHoak.Ni ng

Composi 1 ons. creRaBELE “TRUGH BH SeaRosN S5 TG B hArEre: G A%
encodi ng t he_fmdpltsé aed sjcciieshl the edntbrarodithe proseaninerpticess gielpheast Gvancinde (s,
the phrase "i[y.ady laﬁs ?ﬂlﬁlhﬁ%%e?ﬁc”éong;% nbN8ferd B8 S%BLM&&%&%% ﬁ%e when

i ntroduced |n 0 a ce i'n"vivo as a polypepti t hat
i nduces anti fenstion ¢ indued nyi- turrwramrr@uaéyrpp@f inegulatgyoidinanimalst he nucl ei ¢ aci d

sequenggog| t heRMhdRdeutical substances or compositions of the present invention can be used

to treat and/or prevent cancers, and/or prevention of postoperative recurrence thereof in



cleotide of interest includes regulatopy elenments necessary for expression

of the pol ynucl eotide. The pol ynucl eoti de(s) can be equi pped so to achieve

st abl e i /gOr20iloNsi3At 0 t he genone of the target cell (se@CTAPPIP/HOABIES KR &
Capecchi MR, Cell 1987, 51: 503-12 for a description of honol ogous

reconbi nati on cassette vectors. See also, e.g., WIff et al., Science 1990,
247: 1465- 8; stbi&ts Bﬁp;&i&htshbaudlﬁg hERaBd alfy &B&, rﬂﬁﬁmaﬁm&ﬁdn@@ﬁut ot Fid9ed 18;

5,736,524; 5,679,647;. and W98/ sed del jvery
echnol ogi s et el PRREID T ol <2 SRR F0 I AU S STPhEF o
pept i de- medi dbkebn, disl ¢h1mpynzecatalrtm1ﬂaxl}t 4 gingmeiomplly eropertardadinpa ot kodce- medi at ed

("gene gun") t rer nedi ated delivery (see, e.g., U S. Patent No.
[nger%%%e pti des of the present inventi on can al so be

5,922,6

expres §@Qf27ﬁy v ﬂa@th@rre%m@fmtat © PERSERrIBYENERA H3P @0 vddesdhpresdia i iior s

i nclude attenuati@d ssbdad frB@lSJ{ﬁongSUCh as vaccinia or fow pox. This approach
i nvol ves the use of vacginia virus, | , as a vector to express nucl eotide
sequences t hat2khegdide © gleé)é‘fﬁsf‘to‘@vew&in introduction into a host, the
reconbi nant vdbra mlcaew acidenexjiigssas gebadd amisndged |herepemtanchapreamblletfhﬁm-eby

elicits an i BERQNSE, Vacci ni ectors, . a ef ul fn

i nmuni zati on gb Tl oco 9a@EX%%(?{&F%%é@&?fﬁ@%ﬁ%ﬁﬁ@%{@gpgn déscri bed
in, e.g., U swiggtent No. 4,722,848. Another vector is BCG (Bacille

Cal mette Guer|(39ad)ﬁggxiéepgé][&tﬁ‘g?reggfﬁqﬁ\;egggn| n Stover et al., Nature 1991,
351: 456-60. A wde varjiety of her vectors useful for therapeutic

adni ni strati ord afran}l%ﬁﬂlﬁmzamhéﬂnac‘éutfa CIBRMN I SHBEMIse AQGERATAL 8H vi r us
vectors, retpeMteh@hg m@é@rsum&al nonel |l a typhi vectors, detoxifi ed ant hr ax

toxin nd th i ke rent... See, ., Mol
ved ToddP 000 egturtgBy e el inteon TERAS PioviuSabacli Sinesden: Sugedo3. o6,
H pp et al. fﬂamanmg 2000, 14: 571-85. [0104]Delivery of a polynucleotide
intoapatient n which case the patient is directly
exposed to a pofgﬁtf%ﬁeo }%2) %Sglrl{lﬁlg‘grlnélobéct or, or indirect, in which case,
cells are firgb) tn@mgf: @@d@GCngnSItCh@ mtl%@ﬁ@mﬁedéwmn inrneeprsssiblg foimey o,
then the cell scaffaAPCaRaREARLER ;Jréb%ﬁﬂﬂé@pé}ﬁfdb%@%he p-l:g’s%ﬁ?ﬁvéﬂﬂ?)n%gfsoac hes are
known, respectively, as in vivo and ex vivo gene therapies. For general
revi ews of tRBI#Et s of gene therapy, see Goldspiel et al., Cdinical
Phar macy 1993 (d)lﬁcytéﬁ)&r&f)&u&‘llthapfbsém,mx%inabﬂﬂer apy 1991, 3: 87-95;
Tol st oshev, Ann at col fj 3 573-96; Mulligan, Science
1993, 260: 92 0%‘2“” IR/BrF%éPr% ¥ PAhGE 2%%”%%843@% Bi ochem 1993, 62: 191-217;
Tr ends [D0RMBi otAtdmmasivelyy theg9&entliby&ition 188 PHYvidddt inettied oopnmeslsyoﬂammn in
the art of r %%!gf‘?@’i
present i nve‘r?ttl on ‘ar @gﬁéru :tlgﬁgBﬁtﬁ‘Bgig’oﬂ"Bf ﬁl{sﬂﬁ%ﬁ% %tk ﬁg?&heg %?rérjvél’%?ﬁ %J(;lt%grcol s
i n Mol ecul ar OBy hergirhe Wethagl o pesiess, innydesjig siep ShErrvlasiger, plesme-
Transfer and cgﬁ‘tl}faﬁ oF 915&510%%1@&1@&%%@&%1%%@} witPhRakdRNnFe8Ras selb¥ted ¥RAR -
[ 0105] The net hod o adm ni stration can be oral, intradermal, subcutaneous,
i ntravenous i2H]°88tion, or such, and systenic admini stration or |ocal
adm ni strati Or'(a):a)petﬁmele‘tb'fdier]irés)énnhvérh@nt argeted sites finds use. The
adm nistratio n he r.foroe sin d r .
mul tiple adm Pjs:&rl%‘tq?%ﬁgl.d e%ﬁ(gea%g%sgého E Lge & ﬂcrll%sc eo]{el1 e al%neX? ﬁg&é@:} l%)tflfl e
carrier or cel(Fsan ABOofon mometmeﬂeh@ng)@)p%mﬂicIOédtel];deseehmadltml} anhies pept i des
of the prese@tlrfédgvg&tl on can be adjusted appropriately according to the
di sease to be treat ed, 1ge of the patient, weight, nmethod of
adni ni st rat i odd) aexiowxichl celhef the pissentamyentign 0. 001 my to 1000 ng, for
exarrpl e, O. OOJasrgjgtlteqnéIQa{anfgg for exanple, 0 1 nmg to 10 ng, and can be

One skil I ed in

dm d t

Fhe o 100 T AR St e R PR T Rt b M GBS oRPRBSLOLS! ng
the pepti des maxtsonig.a pNesacndcaCtespositidreopapitictesonmehtipgloy preckraty des  of
th t d CTL
The oxosones Al RHAmEAThdan RE R0 P HERA RE &, GONE ShaaiR, 09 ©The:

i nduci ng CTLgctiveHagisdisnt web apg@tnwa@tt@ﬂv ot ekysidsgsdhesscepigblaP@siccan be used

in combinati QheWih hleeh@ﬁv@fn?%dl&l@)ﬁ%}éega fRfn Lu%ﬁlg .as the conpounds do not
inhibit their CTL inducib any of the aforenentioned

phar maceut i cal a)s%ub‘“sﬂtléﬁé’ggledtres@%‘ﬁ&“sltqopons of the present invention can be
used for inducing CILs, 35 WD 2011/125139PCT/JP2010/006313



and in addition thereto, those includigg the peptides and pol ynucl eoti des
can be al so used for inducing APCs as discussed below [0107](1) Method of
i nduci ng wotogensppesenti ng cells (APCs) The present i RCEAPR2ONOEBT/I des
met hods of inducing APCs with high CTL inducibility using the peptides or
pol ynucl eoti des of the present invention. The methods of the present

i nvention i n(ﬂb)l.tdﬁ,ldléi@aﬁﬂ eﬂcc@ﬁngcsmﬁh a(pbpﬂitga ARG 0ved helehﬁnmﬁ@kplféeﬁbleffoﬁﬂ]e
pr esent i nve

oot ot i ng abCaR R of kL et pHSERR4 bebite HP e oS B Bn oh 16 RS

collecting AR@ froma subject:, and b: contacting the APCs of step a with
t he peptide.6%§; &EgﬁjﬁggﬁﬁQBfPﬁg bdvahd to a particular kind of cells

and i ncl ude Langer hans ce macr op %@ B cells, and activated T
cell's, [Offldn eﬁ‘@or«dxw tbepw@geﬁtenb% pepeqle\ﬁ vHaLn AMINQesd sestengeeselected) |

sur f aCtehS 0 ﬁ%&ﬂ)aﬂﬁ@ng tSEQQDI NO& 1y IIMIRE B @nd By &S BLADAYA rddeR tciapitBfe US eg
since they have.the stron a es 0
t he present iPf eéﬁﬂ @B%@etﬂ gﬁ@éﬁ?ﬁb ‘£$E%ﬁ9ﬁg§PW$$%§§BF s of
t he present IbB\PHM4A@Testb6tlaﬂ Qbﬂipetﬂe@udﬁsherthdwmdﬁi,atmmm niayéngeppodasacf the
bresent 0 enbda Ay RITRLSE R, fe St RbA T pa Py RkR RN ash e

with the pept es 1n Vvivo,' consequently
i nduci bility pasigonselbick dndlysletany Olﬁdttye péptldhewsthblpeeztmanFhl@eqmdmeeqo@fe%Eé@nt

invention i ”?bgﬁ’?§ R4 iy §tﬁf 1191 4,16 f%eﬁid'ge%oﬁ EH%?@G%rehQﬁﬁ%ﬂltaﬂ ntoa

subject. Simil “when' t pol ynucl eot | d resent vent| o are

admi ni st er ed SHie 0§ﬂl§jaé1€tlmf5tﬁat5>r1? teﬁblme%whpee IflerﬁnUg%lS&Hp‘hAd?élsa fHL
present i nverﬂégpeﬁne > TR @z{rﬁ@ eﬁﬂlea&d Ke@mbesities sWbdtihcAP6Scdnibokitos that

tly, bi | duc t he bod
P RSt Lind ! IB‘?Seeélg?angﬁ L g enljddh B8 B HRE sk RE T g

the pol ynucl eodsentasvenfionhe present invention to a subject. "Expressible

fornt [? Sﬁﬁscr('('%%&ﬁ)%)gé/ ﬁreeit %%Ip?lglbmétcxutlf P %bgaﬁgéétdr%g'hp8ﬂﬁgﬁsa&qﬁé or

COITpOSI har naceu nces ons cont ai ni ng
pol ynucl eot i @eesseetsnwmeoeetqmélmm@ﬂedii aplude aﬁl@ﬂl@i]errheanceMAthemqlmd may

al so include (é Qt Es%‘é{?éxﬁﬁbsée@? 19&{1&19%%?9%&&{% q;rea{sh@angéleéé’@fca] &\ﬁ@é}t' on into
an APCs to indluce A uci b . For exa t he nethod can

i ncl ude st ep§016>recta &anc‘@meﬁe&ag??é CAPES gﬁ?té‘ﬁwcén“é‘&kﬁaet&lf r?oleﬁayp%@anpﬁt roduci ng

a pol ynucl eotlyrdghaig adiaoblapepial pierciatit bencer.esent i nvention. Step b can be
perfor abhove i resent.in

At er ndBrodTy s BB eSSBS oun oSBT RaR PR b BRAFPRL ar
ant i gen- pr es ¢imt afngnestibngdARGye wgrahensp ethef peldey whndiuees theBbilay to widtige
agai st CLUARTy SIGHEI nbdiGu TR Py Rk AEohy B Suled bbAMiedifbePs:
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.

If needed, the pharmaceutical substances or compositions of the present invention
may optionally include other therapeutic substances as an active ingredient, so long as
the substance does not inhibit the antitumoral effect of the active ingredient, e.g., any
of the present peptides. For example, formulations may include anti-inflammatory
substances or compositions, pain killers, chemotherapeutics, and the like. In addition to
other therapeutic substances in the medicament itself, the medicaments of the present
invention may also be administered sequentially or concurrently with the one or more
other pharmacologic substances or compositions. The amounts of medicament and
pharmacologic substance or composition depend, for example, on what type of phar-
macologic substance(s) or composition(s) is/are used, the disease being treated, and the
scheduling and routes of administration.

[0094] It should be understood that in addition to the ingredients particularly mentioned



WO 2011/ 125139PCT/ JP2010/ 006313 (a) cgptacting an APC with a peptide of
the present invention in vitro, ex vivo or in vivo; and (b) introducing a
pol ynucl es0i2de/638di ng a peptide of the present inventiPOR/JPHLO0EA13APC.
[0111] (2) Method of inducing CTLs The present invention also provides

met hods for inducing CTLs using the peptides, polynucleotides, exosones or
APCs of the peesghic praviandduaal shbkldnlEsihecopipesigiohs binwe ptdsent idehtiophyi des

That 15 capaltiiotfs iy st SRR Bs bR it GRatm edeBEnITRRy &
corrFI exblof t gepd foinddaticfintgoestipnesent i nventi on and HLA anti gens.
P

reteranty, HQSn@&%ﬁ&ﬂ&e&P&f thé‘@‘égén@%vq@ ‘ﬁ?e)éprle&ﬁ @%ﬁéﬁlﬁh%%ﬁ&%e§ LEP

sel ected from anpn
ant i gen- pr es 6AMPAYLIQRS| mahbmvnéludaqlﬂrb&a@émf mwatfacﬁw@%ﬁ&ts spntpingzgnRteEade a

conpl ex of alﬂsé‘ﬂhffo@ﬂ%ﬁtﬁ%ﬁh@ﬁﬂh@lo@ﬁ:ﬂt ddﬁ@ui?)ils bhﬁie Qlﬁ&ﬁ@tto ibBViRRed . @ddder, D)

i ntroduci ng u%!eotlde encodi q@ i s capabl e of
formng a Tc%hg&ﬁﬁ%i ‘P@BgﬁﬁW?Fﬁﬁ”aggﬂﬁﬁF 6& PIBYNt RN Esent

i nvention andemcal—ﬂutbsanctesg)enonnpmu(aqs(s{a& poOdEL Sumtﬂcebcbntaméﬁﬁmlﬁdm)ommsti des,
t he p0| ynucl %?0 aﬁ& t fAiP S. T%erﬁgr)ﬁg%grqe a obeft pr%ecp { ﬁ eag\;aalepy (?in r{l?.]tgrlalg s%ch %s

adm ni stered 4 Sub STare induced subj ec and
t he strengthgbis Dhelasitmﬁhela:bebpbths eomtamgleshon@i 1nﬁleatcalrrﬁcmbst@e¢el @ ¢@nenhanced.

Thus, the m?ﬁﬁﬂ@n %fusr:‘@ %rgfeﬁﬁﬁé"&r pﬁr@x\/&'ﬁbh o 0hé"81I IHQI% Joh&ﬂ%ﬁ?@f ¢ disease, The

adm ni sterin 1?? nucl eot 1 des or exosones of
the present %Wbﬁl@b’é Ot“éfh‘é?t%%?“é‘@fls r[aémys}trwowpﬁa@ma y, CTLs can be al so

i nducedo®s) usIIﬂgd&llﬂem@@he\ébmamea@@cﬁlﬁédearbowda.uﬁt mglu@"ﬂg,a Haem@&htlmt ed CTLs
can be returndtothe su(gjmect Eor ex? he net ho cuesteps

of : a: col | eCEPHICABELTRPYHA L by Regpen Ve%‘?ﬂ ReY PR %f step
a, wth the pephidentamedheusingoe gharmecaunicaltyhecéiRise dﬂucsttelp rrtay\fmt]herMude

positive cell g, b%%%lsm‘&rﬁf é:fro[:? Po?n&&c?ag 5%&'{11%9 st‘% }n)lﬁthﬁlcﬁlaﬁl il ve

cells in above s erri ené t hat

i ncl udes a p(bllﬁfﬁli&cdléwtsdélt@‘ﬁ, ltenéle@rswegﬁs wkmﬁkagﬁnnsemsowmp@ﬁﬂwomse@én bed
above in section "VI Antigen-presenting cells", though the present
invention is not limted thereto,  and enconpasses any APC that effectively
presents on i tedqrrmacgutical HRPSKions cam, 1Hleairadheqursenisd ima padk erqlisspsarhe

pr efsent |nveﬂblfl@élwhldhl’tﬁheaﬁia@lfon@ldﬁ PGSt dbdage ﬁxﬁﬁamnﬁﬂrgaﬂle pceeent-s on its
surface a conp

en, and,t pti e.presen
Thvent ron camrisien M ek, A PP R SuBRR efGuRlort A% Bk KBt de ¢ he
step of co- Ctphduﬂillng)a@«@gbmssqmdeslemam@; agompanie@ Py instructions for admin-

istration.

[0096] (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-

ceutical substance or composition, or if necessary, may be formulated by conventional
formulation methods. In the latter case, in addition to the peptides of the present
invention, carriers, excipients, and such that are ordinarily used for drugs can be
included as appropriate without particular limitations. Examples of such carriers are
sterilized water, physiological saline, phosphate buffer, culture fluid and such. Fur-
thermore, the pharmaceutical substances or compositions can contain as necessary, sta-
bilizers, suspensions, preservatives, surfactants and such. The pharmaceutical
substances or compositions of the present invention can be used for anticancer
purposes.

[0097]  The peptides of the present invention can be prepared as a combination composed of
two or more of peptides of the present invention, to induce CTL in vivo. The peptide

combination can take the form of a cocktail or can be conjugated to each other using
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peptide of the present invention. Such exosones can be prepared by the

met hods dwecpiledid3above in section "V. Exosones". [O0115pEudriae/neses CTL
can be induced by introducing a gene that includes a polynu- cleotide
encodi ng the TCR subunit binding to the peptide of the present invention

into CD8 pOSistath&dQﬁihhﬁqueéS%heia’r@plé dhkspémrde@edm Bb&hemﬁdauymﬁeca& cd@&&ﬁécbed
above in section. resent

l.. T cell. ddi t
vent | on' pr 601 088 ap R Porids RERREC b MRkhnveuy SRy e e e o
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met hods al so Ccﬂ@tlﬁm s%fe clsngn A B, 52%&&%9&35%\95@%& BhofRSRciRlAS&NT | Ng

any of the peptides of the present invention. For details, see the item of
"1 X. Phar mac&gthelam capps igrased-or conpositi ons”, partlcularly t he part

descri hogus]t herhéqﬁaﬁﬁa&ﬁ@aphwsm@@wﬂceaipoﬁub@@nqe&re@fm&@ ARt %ieoaﬁloaf t he
pr esent |nveng|on as ‘%§CIHES 39d|t|on Qe exgﬁﬁJ S and(ﬁ t can
be enpl oyed FFALER i PRGNS PSP iNET g 45Ut VP $38

descri bed i nigédtde dn adpdent krivsvn tbe:lﬁkcmfely' &tatfixb selha" imniodity. Alternatlvely, the

Anti gen- pres ﬂ&hﬂgaﬁ &nﬁ m?&?m&%%mﬁﬂ ﬁﬂoﬁkra ive VB398 51 .pg the
g bR oF DI

pepti des, sones I on
provi des a rrenlh@@r@rbmﬁ(meel@gom gito gﬁinukacftxmaqhmgarerqfhraﬁmmemmmndsubst ance

or CO”DOS't'QH%&QQH%&aﬁnp&ﬁﬂﬁﬁh&%%ﬁgﬁ§§ﬂwWﬁ%ﬁﬁk@e#ﬁﬁxﬂ%&ﬂ@ﬂmHBﬁn&HQhﬂﬁe the
step of adm xing or fornulating present invention with a

phar maceut i cafMjnisfered segemes ( ‘?;fa?P?‘ieéWellf’g aﬂam Rreﬁeﬁahwe YO hod of t he
present i nveattiwdty. MYu\Jaﬂ@ctJﬂEHiphﬁecﬁﬁdi’ﬁnQﬁclﬁtﬂfhﬁse deS&Iﬂ%Ulllﬁ\glealtMaﬁl@d: [®ior a

h t t t t t
Pnventi on: - (BfRtRTa Rt enebara i sut s R Bk G E L T o
in an expr es dintoted t6,arwminum( phos pimteARE@ninuarhydrosdsrelupr, ebentai twgnasaﬂmpmeulkae of
the present 't&é{ﬁ%&éﬁ%l% ﬂ{;ﬁqd%% fRGR: (18X, Co(aﬂ%l}et@F‘Péﬁhﬁ*s WfuGark (éﬁAb] & the

present invention context 'of the present nventi on, a cancer
over - expr essGMarIpBM-Eh’, 686, O/W emulsion, and the like.

[0099]  Furthermore, liposome formulations, granular formulations in which the peptide is
bound to few-micrometers diameter beads, and formulations in which a lipid is bound
to the peptide may be conveniently used.

In another embodiment of the present invention, the peptides of the present invention
may also be administered in the form of a pharmaceutically acceptable salt. Preferable
examples of the salts include salts with an alkali metal, salts with a metal, salts with an
organic base, salts with an organic acid and salts with an inorganic acid. As used
herein, "pharmaceutically acceptable salt" refers to those salts which retain the bi-
ological effectiveness and properties of the compound and which are obtained by
reaction with inorganic acids or bases such as hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, phosphoric acid, methanesulfonic acid, ethanesulfonic acid, p-
toluenesulfonic acid, salicylic acid and the like.

[0100]  In some embodiments, the pharmaceutical substances or compositions of the present

invention may further include a component that primes CTL. Lipids have been
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Exanpl es of such cancer include, but are not limted to, breast cancer,
cervi cal weresri2ssl orectal cancer, esophageal cancer, @astP2oe@aAter,
gastric diffuse-type cancer, |ynphoma, neurobl astom, pancreatic cancer.
Accordingly, prior to the adm nistration of the vaccines or pharnmaceuti cal
\(/:morrpﬁsi ti ﬁns idldﬂ@iflﬁdihﬁglbtsﬂaﬁce'é@ir bMﬁpbﬂi@@r&dﬂapﬁﬁlh6of }bl}irlning cprleirevlabhgaim gﬁ@nf irm
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adm ni strati | east. one (:l I ecéed from.amo &ﬁéﬂ &iﬁ?ﬁ
descri bed abgv%ly‘feéylﬁyﬁﬂﬁ}’]ew we ”ﬁe ?‘é%?ﬁﬁ%?’émﬁé{l]%r_ Yed

wi th normal aamthedlo aj Qi;ﬂ@ﬁrﬂté pepniat i(dee] ¢/g., Doges pr ﬁSENTHtuI‘e n98NtIdanseir-dvi des a
vaccin 0@51;2?:1&%%%&?5& &a adrmgn.fr%tli) OS Ian b% é))réld nErad Pdﬁﬁcu?ane&? gﬁgragenous

conpon rom anon escr|
admi ni stered Huoctmnsmbquehxanldawtnlglcczaﬂrm@mstr@tm@)dmaé9@mngst1®|t_1mmtheIVrrplmt}hefr

words, the prﬂ?ét%@etéd@ﬂ@é‘ﬁ'h@ Qdﬁlﬂ{létpﬁl n%ﬁ’}ﬁ& g&%oﬁleﬁ%%%lé fminflgafidd % N9

subject to be treated wt resent I nvention,

such nethod i ﬁeqt%bhami%e %‘i@lﬁlsélﬁtl‘d@t Eh‘ﬁﬂ%erﬁlj thenpepsigesefSheprepe dlveghiono, UaPL
in subj SCE dehn M@deﬁﬁkd 8ppRb ﬁdt@j’s?ldleéo‘i?mtg\ﬁ(hﬂll’eehdéa@rtolefﬁIfe@t%&t?aﬁg@fothﬁk%ah@ﬁéte| t
conpar e O a nar r vel O a a Supj ec
oy nave candErETmEHSTR) %%mts e ot ERoS it BiRypinte hiSoRthe
present i nveribi exampleh6. Imag ot maf and @atherngnmi@sesd cnte trh@fe}wrm@m fawvent i on
are descri be ved cell or

ti ssue can b%ldd@leg%gSﬁ?%@“d%?éb%%\a{)é%éﬂt@?éf%@lﬁ&mg ressi on so | ong as
it incllobd¥d tHe) Bireeeduligalisnbyignses pr ¢mpasiions aw@alamgmhpm@madesmﬁ aCiiNgAP1L.

Exanpl es of sy table sanples include, but are not limted to, bodily

ti ssues and fluids, such as bl ood, sputum and ur| ne. Preferably, the
subj ect - der i vedeqBprmaseutical syhstangenr €ORPALIEPRROIANE Biesens SENELN 619 altk| udi ng

an epitheli a|1ndh&le| nuclel &idy @lcediaphhe Ifbpﬁdé(@)adlml@eﬂmbﬁeheinl ol ex‘p&isélblél’foﬁm
epithelial c ived fromtissu lfoﬁf &d %}}aﬁ% ncee R WFurth i f
D teocary. o sl the BEGsd RTh R ERERIP FIRT ThED i PR ERBEEPU%: MEEL R g
fluids, and tivéncedse aslit él babjreetetindare vedpagpitide ta0 iRRF¢smntiemoont ext
of the pr ese%ntl gn%'aﬂ%gelﬂﬁﬁﬂéﬁ fbodi¥e! thg%hglfe{g‘ra;&ggseﬁﬁ%%f B0 %&ﬂa hgal

sanple that is on-cancerous’ s re to as a
control | evelcteotigynof Eerest Hehudearrgulatary cliamcabmtecisalydoeexpressigatot it ned from

? calncer (E))I ufsf l@b@'n@&h%t@c%e $ﬁérpd)l9nudléotid§(s|) eliebd &ﬁllﬁ;{éd@@ t@actﬁeaﬁd RGEIbRUIRs&GAOT I 0:
evel . ere ce be MB e expre on \Y and a eve
can be nor malf®? %eélofrﬁé) g?%h(s?ee\fi@l s@‘P g‘l Capgesie; |]\§Ig é@ﬂ/&g
2011/ 125139PCT{ 03202 fir GBS Bptiaa ol hipmelogoys feoviaBietmi cigsege Westprswﬂ&sﬂso
expressi on | %Vgglt\gff)ﬁ’f & alf n}91(:1f:n(:f:011t99bE)Z(éPI]I flﬂ% 8 dﬁ%e? ﬂthe ne%@ﬁ 8%?n§ %&E

non- cancer ous e of 1t I"ary’ con §rnclrude, ’but are
not limted BR04560aS.489.1 K5; 5g13y6¢5@|4a56é%9% anWHG%Hbﬂt@Ol;IEHMPbgeﬁ@éA and

ri bosomal pr (B'la%drheﬂcr%ﬁeélﬂglogfeg nk‘Pucf%e n&ﬁe%%ﬁﬁ" %Clqltﬁe@(bﬁﬁﬁgéalﬁ@n‘ﬁ)ggqiekss

preferably a mammal ng manmal s i ncl ude, but are
e.g., human, PeRfiflenuadiAtedt qlr’é(?’é’ cyfiniselipig spmpleses. apdpartiplsraediatash 4 cepiy,

gun") or pressure-mediated delivery (see, e.g., U.S. Patent No. 5,922,687).

[0103]  The peptides of the present invention can also be expressed by viral or bacterial
vectors. Examples of expression vectors include attenuated viral hosts, such as
vaccinia or fowlpox. This approach involves the use of vaccinia virus, e.g., as a vector
to express nucleotide sequences that encode the peptide. Upon introduction into a host,
the recombinant vaccinia virus expresses the immunogenic peptide, and thereby elicits

an immune response. Vaccinia vectors and methods useful in immunization protocols



[0123] According to the present inventigp, the expression |evel of CLUAPL in
cells or tissues obtained froma subject nmay be determ ned. The expression
| evel carwbeodeRerm ned at the transcription (nucleic aecapyrpodessts | evel ,
usi ng nmet hods known in the art. For exanple, the nRNA of CLUAP1 nay be
quantified using probes by hybridization nethods (e.g., Northern

hybri di zat i oaje debbigbedeih &gl OIS. IlPabéanOCéB,VIZI 4R, mnt)tmnva:t@hs BCGUBaAtlleay Or as

such. The us f refera r de ec t ression
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t he sequence 466H60r Aavide mamdty Gf (AR vecks usekarfpt daeraphgiccddNAnisfrat@inlAPinmay be
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bi ol ogi cal sanple may be conpared to nultiple control |evels, determ ned
from mul twpl2e1viesspence sanples. It is preferred to usePaToBMI/O06313k Vel
determ ned froma reference sanple derived froma tissue type simlar to
that of the subject-derived biological sanple. Mdrreover, it is preferred to
use the st andadi th Mdlitus BEretd)ehosx picBss Oihe lpepteles and p@l_yhiﬁi"l’éot@lem&ﬂ e dso
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suspected to hav e ed; b) comparing the expression
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havi ng t he carlceentadingghe ARES ofistep fr Wlﬁ?ethelopptebsi on level of CLUAPL is
i ncreasgrhsgs CAHIPAPEart Qof llﬁﬁlt&P{o%arﬁ&ﬂérr 1Ghd Bﬁéé‘ﬁk an@ﬁfélude@css EBE hzﬂl@ht he
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include the sigpsoef antlge@s)ordméﬁwm mﬁb@etsbas W@S@gn%d%@\lﬁhp@cﬁc UAPL in

cells or tis 0 in fromas ect i S havethe

cancer o be HTEIPBADC f be s dhohEs st Qwieh CTvaniar B AR w th

cancer ous comRM®l Ang \pepudes ot Jhediresgnoiaivargiontven delbjeeidty thembdvisng witheotbancer

to be treat eg %tjic{estopfh gﬁ@{eﬁﬁﬁbé}ﬂlolnevel of CLUAP1 is simlar or equival ent
0

to the cance d) selecting the subject for cancer
t reat m@ft091i f Qmietisr bends; when Higrrepiedes ®F theeprpssgt entiarreeadministered et ed,

in step c). Q%éé‘t] %Q%H@seﬁ@%nth&é/@&}hh% &bﬁ@esﬁﬁQdej@&ls@q&!nﬁ nt‘Hn%'APCsK}l/ﬁh for
di agnosi ng or  determ ni ngl who is or is susgec ed be suffering

from cancer fECthindyeity ﬂtééfeel&dweflnnfh?éo@@,&ﬁ? P8Iy Pty dléeEfFS@Phe present
invention, wehtiomincalde9adrhingtdiig thélpo?piﬁle§6ﬂ the ptdaentpﬁ@gﬁ@ﬁ tSa gfbjceoa.ncer

and/ or nonitQri the effic bility of.a cancer .t her ,
oot Ceul o y Sl Shef e it Rod SRR iE Bleb it iy huich, RS R R A
cancers i ncl wdlgectbutn axmessdﬂe farm, thecpepodes dlasprescanowenti@eny expEssedpodr |

col orectal canfigtied §HAPIAGERly GANGRLuGRS! A IRANGRS |:A35H IBudbiitkae tyPe

cancer, Iyrrp oma, nheurobl astong, pan rea I C cancer. re particu

kit preferabliydusggin the Pagdieotshe pehiegt. ‘B, the Resamt inytige egtalagne Hee ad?
expressi on ofmihRerikk Yol RN okiBePofSHOpREL T #RIchN@Fto a subject. "Expressible

form" is described above in section "IX. Pharmaceutical substances or compositions,
(2) Pharmaceutical substances or compositions containing polynucleotides as the
active ingredient".

[0110]  The present invention may also include introducing the polynucleotide of the present
invention into an APCs to induce APCs with CTL inducibility. For example, the
method can include steps of:

a: collecting APCs from a subject:, and

b: introducing a polynucleotide encoding peptide of the present invention.

Step b can be performed as described above in section "VI. Antigen-presenting
cells".

Alternatively, the present invention provides a method for preparing an antigen-
presenting cell (APC) which specifically induces CTL activity against CLUAPI1,

wherein the method can include one of the following steps:



42 WO 2011/ 125139PCT/ JP2010/ 006313 cel kg such reagent selected fromthe
group of: (a) a reagent for detecting nmRNA of the CLUAPl1 gene; (b) a
reagent fwo 2datest3dng t he CLUAPL protein or the i mmunol egirgatdigodessgnent
thereof; and (c) a reagent for detecting the biological activity of the
CLUAPL1 protein. [0132] Exanples of reagents suitable for detecting nRNA of
the CLUAPL gemeorBytihdel ABE witch pémidecif @& pri@ht Bipesidni ig akthy, eRivivd dran or
identify the CLUAPL nRNA, such as oligonucl eotides that have a

conpl enent ary"'sedlence to a portion of the CLUAPL nRNA. These kinds of

ol i gonucl eot i(bastraduwimgxepglndfdledidb gnq@rdinger septidd opthelpeesehhiaverdaios istpewoi fic to
t he CLUAP1 mg}yt These ki nds of oligonucl eotides nay be prepared based on
met hods wel |l known in the art. |If needed, the reagent for detecting the
CLUAPL [ARNA ndy) Methogebiiducingd U a solid matrix. Mreover, nmore than one

reagent for defiahi ok UABrIA RNodok AEhUEETI i thé pepr@d33] On
t he ot her hand ﬁﬁgnﬂ es of reaqgre suilt able for detecting the UAP1
protein or t REIYIHEIEeH oo AP r‘%(ﬁ%‘#tt ¢ REPEVIVGEYOncl ude anti bodi es to

t he CLYAPR]|pr oOfheipiesent inhentionmilkoqirogieahttiody fagireinting ltareafkingthpolgnti body
may be nonocl onal, or pol ycl enal .. Further e ny. fr or if\l cation
(e g% chi morate BlopBeCodpugl el BRI Cor Bipting 2PIH e Bio CRLoq, nay
be used as t lsebundtagersnjzigga tanpleast thegeptidaymé e pesenbiiveiten amdttlbddy
retains the hjp n@.%%rt@%g%ﬂs&%é Refids £ YRR ipr et el ﬁlaffncld&l@ at TAYRRLQ@Lcal Iy

fragnent thereof. to prepare these“kinds of antibodies for the
det ecti on of SPPEELINE HPGel | known in the art, and any method may be
enpl oyed in tf‘ﬁ@c@tﬁt@&ﬂ%ta DY §BLit GO Tcell HiRRAr AL Predéttind @dil @sd/ahsh
equi val ents t her eof urt her nore fthe antilbod%/ nglg]\i be [abel ed with ﬁi %nal
generat i ng moEQICEEANATGERS A SPYTRCAO TSR $hidHASHSFL Y § RPUds ChHque.
Label s and netdsedavémion] atkkel i ng anti bodi es and detecting the binding of the
ant i bodi es to hej rget r it - and
ot hoda. ray. b ARt BEATHRREROME inc SRR dofleBfadfihe s BUARRIYE diRGLS 200
reagent for déiRegibunt redegnigingarconmex efi papsigle bbthiepedsaatadvention gad ki HLA
[0134] The ki tnfiB iU @DB pdBiFiGe td1pN one of the aforenentioned reagents. The
kit can further_include a solid matrix and reagent for binding a probe
agai nst a CLUAPBheyBg@eptidesnfs palypudeidsstARCTOURIEOpEh Pl e PresedByaMtPAnd
cont ai ngr fOrareCz!,ﬂniigi’s'te:cﬂ@i t@?ﬂuﬁjec@QHUshVeﬁind@%d&iﬂ@ﬂiBQd@ df@msg?jﬁcf,?ﬁ@&ﬁt Sa and
a secondary aptibo or detecting.an antibaody agajnst .a ept i de.
For examl o, TR ekAErLE® SR afRe e Sica BRI tnBurect Shte D,
suf feri ng fr omtlxakof the presensiavergicasnadsédd e sepnf ndinim gegrenths pepides tthof t he
present invent,i i | . [N froma
commercial a glygg%lrg&g%eg’#g& g‘?;r?ts &?%%ﬁlgghhﬁ%ﬁ% %ﬁglh%dﬁ lloggﬁ? gé{gl?cﬁl ters,
needl ed01 3} i myeasnatiyaly. pdéraarbe ﬁlé@rrtdgcqubsguﬁlnmm@nvw,@ﬁé aftepingyeNnL et . )
wi t h i nstructdmnshd Lhiviie@ CTIRRSE bé RAGRRY B RBJuISHGFIrRXaRBlel BledhdiRsl ddp a
container with a | abel . Suitable containers may include bottles, vials, and
test tubes. THUGRPSiO%ers may be formed froma variety of 43 WO
2011/ 125139PCH: dhReiif¢ OPE3 Idnmatejeal s, such as glass or plastic. [0135]In
an_embodi ment 0t {06 " GRPRE ARKEIIY, WifiSRe pifigkeagent Ts a probe against
c: co-culturing the APCs of step b with CD8 positive cells.

[0114]  The APCs to be co-cultured with the CDS8 positive cells in above step ¢ can also be
prepared by transferring a gene that includes a polynucleotide of the present invention
into APCs as described above in section "VI. Antigen-presenting cells", though the
present invention is not limited thereto, and encompasses any APC that effectively
presents on its surface a complex of an HLA antigen and a peptide of the present
invention.

Instead of such APCs, the exosomes that presents on its surface a complex of an
HLA antigen and the peptide of the present invention can be also used. Namely, the

present invention can include the step of co-culturing exosomes presenting on its



CLUAP1 nRNA, the reagent nmay be i nmobi byzed on a solid matrix, such as a
porous strip, to format |east one detection site. The neasurenent or

det ect i orwpegilonssb t he porous strip may include a plur CTUy20b/oeBtes, each
containing a nucleic acid (probe). Atest strip may also contain sites for
negative and/or positive controls. Alternatively, control sites may be

| ocat ed on asgifidem @ﬁgﬂémm HLAmthtﬁl dreisthe p&pﬁd@ of %prmat ﬂnyentidneSﬁhH ferent
detection sites | ei ¢ .acids,

| c
et Lohi oherold s PhPiERuCy by B BT ST TR el EERV TS T
subsequ@hltS]si thestheidpon, ¢ Hle cadok indoceddfy iatrodsingsagpieahattindudesabpelyod- sit es
amoant of 0L CABI n R b aTeR, BbA GRS, GHRKHEL bife PRRLETAoRlng o°
configured i 'Cl%ﬁnposstmetcam yugl traggdaplien %d)@@eafﬁan%d @ deywh,eél abgve Wteors hape
of a bar or defspaaniddgpbh@r)dth of a test strip. [0136] The kit of the
pr esent |nvent|o X gurther |nclude a. positive control or. CLUAP1
st andard saanIBa 4iHaNJBS PEEFSd I%Vc?ﬁil?lb}’foéf&’r[‘)fﬁPé“%]?‘)dt‘ﬁé)f‘b‘iﬁé%fé’ﬁfnainH RiNgR ay
be prepared bﬁm@ﬁk&ﬁﬁhlm®sﬁb¢#ﬁiquybmhbﬂQumﬁm@KEEJﬁmﬂa&hmme&&ﬂath@uﬂaglr
DL e Sy AL T AR Ao o R BB B M BGHY BhGEAL 2
sanpl e or th@ﬂ@E@ﬂPma$PahEamdﬁsanple In the present invention, purified
CLUAPL 5PM3be(g)p@ggﬂpﬁgﬁﬂ&Hllghﬁmgre}gﬁwCLUAPl | evel of the positive
control sanple 1s, for exa nore than the cut off value. [0137]In one
embodi ment , t MAOlsP¥Iethe prf‘rmtﬂquslﬁwfl BFOHEss Tpsterds b an andyicEgBgrng rgppnse

including, ag aﬁlﬁitellsﬁag%@ rélatlédl‘[d CRUAFI088itdb1é higeped 1n@ﬁﬂéibzhr§éepfex§tﬁ§1@s bf cally

recogni zi ng t ant ent i nvention or. an i eni c
fragment ther¥ ‘Fh mdll‘i‘g ﬂ%ﬁ %@WFB&F& % PR HN HE s AN AR o, ‘?fF kqheent of
the protei ns esdphtjenl parese ghstrio vanet, gastdodifénpitgicadnter lgnphbmal uee

pol ypepti des &ﬁgﬂgﬁggMB&BQ% &ﬁ@éi 8, preferably 15, and nore preferably 20
contiguous am no ac ‘he"ani no acid sequence of the protein of the

pr esentl0] Al entThermetitadscd thecprasdpe indeaignos ey ingludd éheesien efgpdaninisietinbody in a

sanpl e (e.g. subBRe:s) bi &ﬁl&{ﬁ%ltiéﬁgsﬂgo&alﬂ{@ﬁy%f He &pﬁ@&tdﬁﬁe SRRy | Hﬁ/@ﬁﬂl&?) of
the present inventian. reparing a peptide or protein of the

present i nveRf PebNuleotides @@émgﬁbﬁna%@vewf@mwﬂé APORBEE P T i %@W@s. ng

cancer of thestpries efléxdsamembﬂ ARCE preséfingen of ﬂ’i%q)eblyddieyf tﬁee;sresem ﬁh@eﬂithﬁl
that.Jn th

difference b nDun Q and

cor r espondi ngLofEForBRBPE ofo Dy Rt ital s MR , Bhob b Beboct ed to
be sufferingtmubﬂy@mmmwdawmmngﬂwsmonfmﬁ$$wamqmu¢msﬂsmbﬁectcommbahum

anti bodies a Iy he
quant by of ¢ putrete e FAR RS VAL R Hon2h sh PRI TR o 0
off value in en@medé@rﬁbgp@ae&t@qtm fi)frﬂnﬁ‘éﬁlii&lm@élﬂﬁ jegponse aue dpgyribed in

a f e AntigBM BFesER g, ceBs PGEUOS& e Ki
2]91%125139%1{ A RA8d0hOR633 3 f@@&k{ db ed v t %&b%& o QA bl t ki t
o e prese n nclu e. peptide o i nventi on
ond an FLa moleeti@ s AT HedsaRetRe SR A @y ABGS B CAET et

anti gen speci fite If:H'sleﬁt insémignaisoi pgevides papthod s paeks b Amamlfecutigsa phar-

al ready been es f 9
274(5284): 923138% L&bgg‘%lé S C"%n%ﬂ%”%"g?nﬁﬁ}“mm“funﬁ ‘5385“%%‘”%8?6@“5@% ‘%ﬁ?\?@ ntion
and the HLA muiydodhde dantepef agpiiiegot iormhlatide theqepode <Pfeth¢lpt¢SQIrB imensen t unor

antigen speck%ﬂfhﬁ%gﬁﬁﬂﬂhﬁgﬁgq%ca?ggghﬁgcgarI|er detection, recurrence
and/ or metastasis cancer It can be enpl oyed for the sel ection

of subjletk’d appfsreabel. fhietRethorbolyha PFRSE (R YeRHPR mabiémlmleﬁae $16B opapilite of
the present iifnERLbQBcEse M}ﬂﬁ‘fﬁﬁ(&utl&grcaﬂlpﬁﬂﬁon QRatcbgapssessnment of the
treatment effect of the armaceut i Particularly, according to the
known met hod 6@%%Peﬂqu0£B§ﬁ§?ﬁn QQﬁﬁﬁQH JD et al., Science. 1996, 274(5284):
94-6), the ol i(gpasuclaonpldexcodnciucas feptidanatiscladfed hheir mdinaixateelibld fbind

nol ecul e and t The
conpl ex may bé9ﬁ§é§p§59§%§£?$P%I?%%ﬁgﬁ% Bgﬁ%%é% J%&%B£§F$h§3%#§§ in the
peri pheral blksséeel 9hphocyt es derived fromthe subject suspected to be

suffering froth@aﬁgkxmppéﬁghmhg RE&S8Mentiyention further provides nethods
or dlagnostlc reagents for evaluatlgﬁgthe i nmunol ogi cal re%ﬁonse of subj ect

usi ng peptH de 1B P GpEXt aktha PESFIIBREIHER &t FRICEPVEHEXRIRHE (e Forca Re
present invention, HLA restricted peptides as descri bed herein may be used
as reagents for evaluating or predicting an i mune response of a subject.
The i nmune response to be eval uated may be i nduced by contacting an

i mmunogen with i nmunoconpetent cells in vitro or in vivo. In preferred
enbodi nents, the inmunoconpetent cells for evaluating an i nmmunol ogi cal
response, nay be sel ected anong peripheral blood perlpheral blood

o ~rEest T T T T 1 T Y NS R AN\ [T r



[0141] For exanple, peptides of the preggnt invention may be used in
tetranmer staining assays to assess peripheral bl ood nononuclear cells for

t he presawmoeouf12ar®i gen-speci fic CTLs fol |l owi ng exposur @TOP2010/006313 cel
antigen or an imunogen. The HLA tetraneric conplex may be used to directly
visualize antigen specific CTLs (see, e.g., Ogg et al., Science 279:

2103- 2106, 1998ted anth tﬁés‘erﬁaﬁvéﬁlgtﬂdlenﬁc Eenapled éfsuch R inchRBGHutardndlet er m ne

he f . h i CTL | 45 \\D
b011) 1501 sortimiist tsrBbEEe: SHYRAl chrd Bl EEh sibbRedl Rt gt
tetramer r eagelmer uitnig diffipepy padenoér, tyngphomes entrolilmtent. pncivalyc Gecgerfer at ed

as described,
refolded in EP¥§é%%%gg%ﬁagﬁ@hggﬁwé?@Hl ggﬁeg@ﬂﬂ@%eavypaﬁgﬁﬁbgwgﬁbeta
2-m crogl obu|1mq41u ipg germeriv @g@dtanmﬁll%wfeaablg B}ﬁﬂn@xm whethes ghecexppisaign level

carboxyl ter g oalugt] e BAR\GY ti6HRL B beStrdlt@t ik B hA8dcsthpaed With nbhadl cens
previ ously egglneered |nt@Bthe rotein. Then, streptavidin is. added tg t he

conpl ex to fOF ASaME QgD FrOQdenty ’ihﬁé’ree“‘ﬁ%ﬂ gyentigpprayide gqnetho
streptavidin fOIByeaﬁﬁg.BSnc@f (dVEIJ@X}ESSS&]@'[CEMJABbQi £ gatiine @pieaul itithrenf, dusk nieeiddanmer
can be used to s Al S&%g .specific cells. The cells can then be
identified, for exanp IOM/cytonEtry. Such an anal ysis may be used

f or di agnost icdetermpniog ﬁ@sqmpmsmn proskef. CIdEAPY i dabtdrftisaw (D pbtafredgrase edur e

can al so be g@ﬁ@xugﬁl&Q%&ﬁgﬁah&gﬁg&hposes [0143] The present invention also
provi des rea e ts to evaluate inmune recall responses (see, £.9. Ber t oni

et al, J. .1 ip compyang the gppyessgpplewel of CLAGYP yih perind C@tltr%lp and 37 Exp. Med.

174: 1565- 15?1@) adhﬁﬁll;ﬁratﬁﬂgcdtlﬂéﬂsﬂﬂleﬂfbﬂ{pod@ﬁ s@Ifact%l‘l‘@roﬂf S561H (a) m/@maeg@ﬂbed:or
exanpl e, pati fromindivi #h canc 0 be treated

can be anal yz'l@avert&a SPR@“S‘E’&% EHEE %‘fer%{‘rl?f?sélgﬁ FEMREE W&bl“ﬁ&“@pem fic

pepti des. A bbood. sanpl e cont ai ni ng nononucl ear cells can be eval uated by

cul ti V%ii&get %téﬁ%@? yaﬁl% ﬁééeﬁH‘n%ﬂt{bﬂ p%'xﬂdcr%tei éa%{;l‘{){'e L ﬁ‘arﬂﬁgédngﬁl %mt he

pr esent ntion ropriate cu anded
cel | popul at |p©ﬁtlelaﬂlabélcmﬁla$ g:tzle@t omwor@p@n@ﬂ S@leCfedrfrca?ramang [aite W) dpmwaql The

peptides May ,86a0 Pk HEEHisASed B3GLBJSt ltlﬁfn?gv@alnb'ﬁft(ﬁ/efe&Freglﬁg EROAMI Ifother
vacci ne. PBMCs obtalned froma patjent vacci nated an_ i mmunogen may be

anal yzed usi Mds 8 Igﬁssﬁbméent@nt fHethergroyides apehed orddetiyned sabla%téo b¢he
patient is HigBafeypetha @DUAFP&Hioﬂﬂ)%pﬁcw éﬂlﬁ@plreeagameﬁmbmahcﬁ 26090 ulzoeudnlige

anal yei o Tha UGS TS S P et RE Chy e hBRe e e e
presence of epmmﬁpewb@emumumxambwfﬂwltwécﬁBpﬁkéanphemmﬂhempﬂmbwd@@hof t he

Pert known ; AchpRATREs Mt el QAR oA by iR R L™ W T ey
Greene, NY; &dd/ARt polgpgnsisle af L@tﬁ@s’&flbmyem@ﬁu“dhe meReflpof Eedng sprcer ohothg

Spring Har bokrdsaRAhAn@ON af¥ ®SEibeld I8 Rore WhthiBelg®y find use as reagents to
ect itor, cancer. Such antibodi es may i.ncl se that

it
oo o iB1219° L S5ty bidthdeha SR BE fisug £5 Fe ek tmome eieimnatigs o e ee

t hat bind toP&mpep&odﬁgNH@uﬁdmﬁﬁﬂxeoﬁﬁ&ﬁ&ﬁﬁh@mnnmmkﬁaanﬂmﬂnqmﬂmﬂsbf|ons of
the present 'dl\{?&f) L%}a %Yeg 0? sulltja%?%samﬁlesaiga%l& ? ar{s %%F ﬁmltgd) J(TE bgciﬂg\,\{nssf[ﬁ

descri bed herein. For i i’nve d for
di agnosi ng orndéusist judly aab@pémpd@tm aivhuratst Bl’quf@bl}’b'f}l’le @wqac@skrlwd ofll @ CLUAPL

i mmnogen| C | I f a
CLUAPL HLA b?ﬁ%ﬁéﬁg Bgeg‘%ﬁta%%&@o?ggﬁ@ mé%\ﬁ?g QF%%%Q v @ﬁﬁ.ﬁéﬁ%gﬁft?de

and an HLA clcaiesrqusepiteedial eel} of e@iltbﬂt?é%lbﬂer@@ﬁﬁr%n tigye S%%Pﬁ?té Kb of a
peptide or éﬁnéé&@mhbﬁﬂﬁ&%ﬂﬁ a?eockﬂlrﬁgﬁ&l@rﬁmf&% tHfobRefdd mlgnd HLA

class | nolecule ca det nm ne det ect ssa |ng wi th a binding
partner for ﬁ%m§8$¥ﬂ8@‘ ﬂkW%&as hg suje ?@%8?? fodi ment, a binding
par t nef0f2] tHeﬂﬁapmkdeobmc¢mmmMannmwnhaxmmUhhvﬂhhﬂynmmmbgnnaésﬂogcﬂ

sample that is known to be non-cancerous is referred to as a "normal control level". On

the other hand, if the control level is determined from a cancerous biological sample, it
is referred to as a "cancerous control level". Difference between a sample expression

level and a control level can be normalized to the expression level of control nucleic



and specifically bind to the peptide. Ihe expression of CLUAPL in a

bi ol ogi cal sanple, such as a tunor biopsy, can also be tested by standard
PCR anpl iwpcattyiam3pr ot ocol s usi ng CLUAPL priners. An ex&aplief/oacarsor
expression is presented herein and further disclosure of exenplary
conditions and prinmers for CLUAPLl anplification can be found in

WD2003/ 27322 aciddJ48] iRnstleeprd gdhagnasid exprstibo tselsnvokinavicantiaaiffeng a

bi ol ogi cal s |l e.1solated froma subject wt a specific for the
Goaps boa barei S EL B il adt kgt s B B S RS REERRER bt ndi ng
pepti de in tlgendsiintlodg, bat ars anplimited\®, betedctiergdyoaraldahgde A phosphatendedys
pl aci ng the i eﬂgecﬂdﬁﬁﬁBﬁﬁ%ﬁwﬁ?ﬂi cient proximty to the agent and

pr(%p onditions of,

under the ap riate c e.g., concentration, tenperature,

time, ionic <t yWIRSE K baleeaind yuihe pessepersthodisipieieiahtta BAMBEL WBE€mPI4iE agent
and CLUAP1 HigthnhthldiR@udeeRit adendtahitedr 8, 2 €B@A4N, nBnihighaRipeinfe, e’uss aam! e.
In general, the cog]rcqll tions for contacting the agent with the bi ol ogi cal
sanpl e are cHR&FEHEKHGPYy those of ordinary skill in the art to
facilitatxs]a speoidingto tht preaattiiorentiet, weeexpresivheewtl of @hJARIsncelgnat e (e. g.,
a protein and. s [LEeRFOL $oAa fia A0 ARLERODYTANA IS BIALELS ANLLIen
cognate, a nuclerc acid and Tts conpl enent ary sequence cognat &} in‘a

bi ol ogi cal sd&rplieed ExEnpinaeyptrordidleionsid) prodiigidevel tustrigmgethodpawinmi io the

i nteraction hgt Wgen & [thfeciﬁkﬁAa&ftl';ﬂIﬁP‘f%%aJe 13h &R R86ks! - S.

Pat ent No. 5, 108, 92%, pi Ssued to Low et al. [0%47] Trlle di ag nostsil@’ #ét hods of
the present PRYEAIPHACHRAS (o2 pPHlR ABYDIIZa0nh drhesletesBeh M3y be faijied QUERR | n
viht ro. Accor dichff, ¥n aRhPbOg seah. Fﬁl{%rﬂgé ef &ﬁ%y@?nh@ﬁ@f)@@erhﬁlf Y(Lr\det&fgng fheVést-ro in
the present invention e, the biological sanple can be.a.tissue
novive and el ofCLyREE Phe skl et araain £ pilsp Rt can
be used to ddieectudiive ifpasaivnefdfLISABh Hobkranplesthe nDNAeoft CEEA®1 may be

Al ternativel ' i I ol ¥ LhLvitro
(e.g.. a bl o’éae&s%ﬁg?é%%‘b?% IERepRRTEUR 0k MY LEGRE R LRBIELBE L
preferred enbodyereruoresdsat Bibsloess cad isotnpes.and e Geressioalldvetoithaigaiengay
sanpl e, nor e ppIefEkall heanRAMR! & ROMNRIIHATatteiTor cells collected froma
subj ect to be di agnosed or treéated. 0148| Al ternativel t he dj aghosi s can

be perfornmed JSRERORLIAHACHRECHPIOGHE % Ph%ﬁ@éé@ﬁ@'&%fmw be
ant i gen- specighamifledaglngrivyers baumphcatiohbakddpiasion inethided. g d RALACR).

multinmeric c | exes (e. 0., At D et.al., 1996,. Sciepce 4 : 94,
Atan. 0. DOURR baers e pEpHET Digstlion e Sy R ped el BBMIRI6S e a i ng
for intracel lgahear |ynphokines, and interferon-ganma rel ease assays or

ELI SP oﬁfﬁay%p@&iﬁea@gg @@%@@@%%@é& fog/Hetﬂr&%ﬁt Sb@ba %g&gc%i-kefltlfnﬁgﬁl | ul ar

| ynphoki ne st al'ni ng . assays appear to east 10-fold
nore sensi ti VEINZRnMeEerateloHBEANLAHAPW 48HAGR conitians tokhe BIRNA oKCLEARY). | |

1998, | mmuni tAg Bed Aeréin, Bl phadde 'sthngdlt (RIbridizhB8), codditiBd- refefk/to\Whditions

2011/ 125139PCTéJP Q10/ 00% 13 Med. %3 8?9; Dunbar, P. R et al., 1998,
Curr. Biol. &ndefpdyich ppiabs on pamep will hybielizg jis segoigeayencedf paigrthefe g. |
WO 02/ 072631 pequnckssStripearnenditipes ge seuahes-éeperdine himewal bS3itfefed? uf®002) )
ey al S0 be Lc’i%t?edent[cgr%g' ]tstﬁgcr s\ RLf ﬂ:%%bri'ciﬁaf?gnrrgf 160 e?csi,%: TRALR s E)lr)]s%r\%rcieﬁent .
invention provides a ne 00 TOr - di- agnosing or eva AL ng an 1 mmnol ogi cal
response of Aiggbjesweraaens thag skortad sequehesasGennrallyo theGeuppbtye pf & sleisgoft t he

present invenhiQfon sNe10RE 08 mﬁl't?%ie%%é 8o wi &R BE 3therm(1?ﬂlgﬁﬂgtp%ﬁﬁi ng an
i rmunogen with 1 nmunocaonpetent cells Under the condition suitabl'e of

i nducti on of (Em) Iygeppeifie seiepsreatiafelinggionic strepgh agd Pl I dmbis tefe{@hmi ni ng
i nduction | e;p@fauﬁfs (dridler £défineadusie durk s pePardd@nhicleddsbid chicbne@idnghedhio t he

| mmunol ogi calynbeSRRNSR LA ciigle SN idif rdel SeqTlice HBHGHE Wi S be

sequence at equilibrium. Since the target sequences are generally present at excess, at

Tm, 50% of the probes are occupied at equilibrium. Typically, stringent conditions will

be those in which the salt concentration is less than about 1.0 M sodium ion, typically

about 0.01 to 1.0 M sodium ion (or other salts) at pH 7.0 to 8.3 and the temperature is

at least about 30 degrees C for short probes or primers (e.g., 10 to 50 nucleotides) and



[0150] I n the present invention, the inggnogen is at |east one of (a) CLUAP1
pepti de sel ected from anong the am no acid sequences of SEQ ID NGs: 2 to 23
and 25 t ovopipeptvdes havi ng such am no aci d sequencesPCaFH2qePIBthes
havi ng in which such am no acid sequences have been nodified with 1, 2 or
nore am no acid substitution(s). In the neantine, conditions suitable of

i nducti on of atmmegﬁrﬁmgfaei Ccfoﬁﬂngaf;ﬁomldr pkinRw) Strﬁngbheco@ﬂiuonEﬁfayel@arrpl e,

i Munoconpet ent ce i.n.vitro under esence of
| mmnogents) Tracinice T fisdfofih LSRR At b B FREIE e iminogen
speci fi[@125TLs, Tharpyolssiomptisieisngay beofipscifmyizbe Thddeds may trédgedaing acledst Ube.

n 1 1 eofi t'19 n t as n tid!
[Fgrlﬁlxiagplsgnehg 8, RIGLPLAR R RLUNG AEEHAAS, LaEf Mg Clboradugt 1 on.
i mrunol ogi cal eaisb%Sp@Wé%’t@PS at @%;38@6101@@1% apéélm@eb% atnﬁ ppl@rm méy e it
therapy nmay RpepRif 9r10B#cREfi@se10-U8 HiABotRRE/ BL 2@t @ HIBE 2bBafudRBtides! N
gener al , durlng géﬁrotocq%:of cancer therapy i nmmunogeni ¢ peptides are
adni ni st er ed 2f PR dYFOudSa subject to be treated. For exanpl e,

i mrunogerled pepitdrateiselyayhelieanaldtivm pls)ﬁectteda}eheeatqteombﬂor fherdigxndeis ‘ﬁéfﬂespresent
Accordi ngly, ngl o S ated or
noni t or ed duﬁéﬁén ng¥%§n5%@8qh%ﬂgmgg g@éﬁq 5@#@%§§F¥ﬁ?ﬂcp§§ ?e%’of
eval uation omnmoh@m@ﬂvﬁg%aﬁnﬂhmwnbm@gb@dﬁbﬂ&@p@ﬁé@mo@sﬁm@ﬂﬁﬁmoggthﬁerapy
may at the CE[HB{'[%I bpﬂle%ott‘:ifﬁeasttlt&elrr@rﬁﬁtleﬁ R0 mcluﬁ\g ﬁﬂﬁlqh@ﬁséy%&tﬂgdspthglsent

i nvention, hanced_i1 nducti on_of 1 mMmunogen speci f as ‘conpared with a
control i ndi ¢8§ asantibedy spreitisaly é@pgtnél%éhfép@rt%t% a@ﬂ%ﬁYaﬂ@ﬁb% gronoclonal

Is mf;l n g: ogic altolr yolryel%ﬁgnﬂadhdr@oféﬁ ény fgﬂgﬁi&ﬁ%@ (rlii))dlfi&htl@lﬁl (dhayvenikess aﬁlﬂiﬁd@i s Ej er ed.
ul tapl e contr S\ e 1 no ca I NCl ude,
For owampl o SHCFED AR ET oA Bt SHUROY R Taitrb B TR ohein oG
contacted w tie fingznpey bi dxedlfm:d anﬁbmdyaietapephe bia(imp abdity ngtha @LAGABL pitein.

t
sequencey . 1 OTEb MHERRD e BB Hife phSofl i GO MO BLAED tereor
t he subject i @mramdédl by ﬂl%prs@qu@ﬁe@ﬂ@p dsitliads torprepate thasg ku@ﬁpérams on w t h
an i mmunol ogiigalies ﬁﬁ%&&e&%hw?ﬁfbtelﬂsgar‘é@ze%&%%é HRORCTAd BRPHRHIAG3 L Fecach

|nwunogen adm nistered to th e sub ec artlcu ar, even when a m'xture
of some ki nd§MBlovet UnPE Psesshi lazé@ﬂiog t‘éH’FﬁP?ﬂiesSP%“r anfibogiep gad eqpiyadeqts thereof.
i mrunoljogi7gal A€gaiRs enemaglhb dEt%Etythd ememdmgecm of e Upempit gdihesaasddrbntltsat case,

b i f th i d
DY enean he aiad b R BRLERY of SIRRRCRay Bl ARRATT, BRI R PSP ' 40
Ant i bodi es CHthpka@bmﬁ}mnwﬁmtmohththetmp(ﬁﬂﬁﬁ%bpamnnH@dn@sﬂnhmslbémd to
peptides of gﬁ%nﬁh?ﬁﬁ'&ﬁ A UERh@Rate FnElGLdd ﬁ é/l@@&i'o‘??hé;‘r&?&hf érﬁiaF £ eb' nd

to the pepti esent | nvention an
weakl y) to némMPEPIE; g @Fmﬁﬁ%mbké§éﬁﬂlﬂh%%hg@@n Al ternatively, antlbodles

bind to peptid@g eRprekfin RIESEML taiglY 8iHel OF., 8% EUAPASeA) e HQOB QS cihes eof .
i nvention can find use in _cancer

Ant i bodi es a ai nst i des of sent

di agnostic a 8 CHPEJQE(S(E{)‘? Elc%?ééf‘é];}tﬁ‘ AEYF??%%WJY%E%%FB fexel (eg;- 1hq lgvsly |

such antlbodumﬁommmcﬂkmdfﬂﬁemgauyhebyﬂbaénnmﬂe,MM@QB@SDSSO%nd{mbmpﬁ@gm05|s
of other cangers %ha‘ilﬁmf R%a mérgnﬁ nESRR 1} qlére%hanoz §1R0ER5% ec{hor%BE&dexgr essed

in cancer patlen Ver it ac el arl’y expresse Ies
single chalnﬂamtﬂbbﬂM®$¥nnmq flnd therapeutlc use in treating cancers in

whi ch ¢ bPZS‘TXprﬁl%%oﬁﬁol%véﬂnHQ% deferinfhQlaY Bl sa®X AR RIOEanthy &eﬂs b %Lllrlg% but

are not limted to brea ncer, cervical cancer, colorectal cance
esophageal ca&HBRIE(S) gEEIQUSlY “lincied andysigielif oy FHRISE(Y hescciprast stake(Fphon,
neur obl ast oMgcanp@Bas @a{dnt:caﬁaaa@@g') 1s/[a1@ kaéi;vﬂihpl aaaﬁﬁﬁnﬁomv edsi i dddsfeorAr ovi des
vari ous |nnunolog|cal assa 19 getect

non-cancerous regions of an organ {hat has thecancer to be treated may be used as

normal control. Alternatively, the control level may be determined by a statistical

method based on the results obtained by analyzing previously determined expression

level(s) of CLUAPI gene in samples from subjects whose disease states are known.

Furthermore, the control level can be derived from a database of expression patterns

from previously tested cells. Moreover, according to an aspect of the present invention,



and/ or quantification of the CLUAPL prgiein (SEQ ID NO 45) or fragnents

t hereof i ncluding pol ypeptides having an am no acid sequence sel ected from
anong SEQvODRONO25133, 4, 5, 8, 9, 10, 14, 15, 16, 18, 23pC30P2@®p0631B3 35, 36
and 38. Such assays may include one or nore anti-CLUAP1 anti bodi es capabl e
of recogni zing and binding a CLUAP1 protein or fragments thereof, as
appropri ate. tlieﬂextph&s@ﬁ mévekbdf OLURIPE g@ﬁ@ﬁﬁ[ﬂbloldgmmanqﬂe naptbbfanpédaa to

ant i bodi es bi n UA 1 rec epti de
v g antHONBE e iishe dPRBER L Pl E A e SRR RAE S kB B°P,
9, 10, 14, 1Bse a&)ntm leVEBdet@mm@Bfrmﬁ& re&&;ncesarapid dBﬁvedAermmdlssn@p t‘yp@m fi CI ty

of anti body t

bi ndi g bet waa 2 SAFOLBOS M il ALh Bl ATt YR8 her 1 HORPE B e

pol ypept i de itke stsaps] vader Qtyrrhwxmﬁ%wde@lwf %hUAﬂ’ﬁagn%mam%@ptw%% havi ng
an anm no aci ¢nsRHURRER sBfd. qth%@ﬂmﬁz‘ilﬁma &E@talﬁ%d\@any?metﬁod RnoWn iPthe 10,
14, 15, 16, 18, 23, 30, 33, 34, 35, it @hown t hat thh

ant i body speditf FexppPls ﬁa@gf?&ffrﬁénf* Pr mleﬁn ﬂ1e7’ TEnmay e gped 4idhr esent
i nvention, suahdirdvahe] ogi cal assays are perfornmed within various

i mmunol ogi Cale? SofY ef QLB onsl VE of CIﬁHPAVpl Ienetlsh I%C%age’d as c%mg)%reHQO %tno?r% |
limted to, various tli/ of V'Y &d1-01 run assays, 1 nmuno-¢hromatograp

t echni que, es2yd 1¢\iethk7ads $inmtarieg oy dben to d@§@9®ﬂé®l§b$ﬂ@l le‘eaiztimeubwqﬂn@d' be

i munof | uor egEENLASSIRYSin g@g%@)t @pd the like. 49 WO

2011/ 125139PCT JP2010/ 006313 155] Rel ated i mmunol ogi cal but non-anti body
assays [8F2% he Theasessnt iNKGEIPNadN pravided sBethae phidedmeeesing VhsHeicgwhices t y
assays (I nhl tgusr,p@énéwrhaﬁxelcah&@wbwreaa@d WRdi/or aa sMeGity Delibigt ageay&r 1 n

addi ti on, res i.nventi.on co | at e nnunologlcal i magi ng net hods
capabl e of dgﬁegﬁqnﬁ@”@gh@ﬁ%d%rlﬁg’ﬁ% exanpl es of which include,

but are not | iandeedninmg thadxprsssmmtlegﬂa)pﬂlﬂAl?ﬂmgldags oetifsods) algaingl frainel ed
ant i bodi es of an find clinical use in
the detecti onuﬁjg& §§£%e&tga? %nggeoéﬂg&og%a%%itﬁ expr essi ng cancers,
exanpl es of wh)@nmpmmg@e CXM9$81<aTléVﬁcstf ALl P kwithe, nonmélawtr@bln@@r cervi cal

cancer, col or e§uflnSARERE suﬁé&%%ﬁﬁ ARG to BRTEAEE, 1Pﬁ1@%§ﬁpes§§r§fe%lcof
di f f use- type cancer, |l'ynpho neur obl ast ona, pancreatl c cancer. [0156] The

present .nveﬁ?tlrwleﬂsgacrs%s@.aa%@n%@qlBbtaﬁégﬂ%at)ntm Aevelidnthe peptides of the

present lnventd)@aectﬁdg tamutig@xﬂyoﬁan&dﬂere@mentthbrsmge&tn@mag@@e@asmqgthe any
form for exa nal, or pol yclonal antibody, and may further

i ncl ude anti §g$cﬁﬁ1toolbett5¥’g Hb eIfﬁ)me zing an ani mal such as a rabbit with
the pe0ldd ofAldmeatiyelys ewth &4 methnd now indide e apesf:of pol ycl onal and

monocl onal — antj gﬁgngfrﬁﬁmgllﬂ%rééﬁdnqg%l%f C@@HAM%’%@M?SPM%H&({E Pasthifss RbRduced
by genetic reconbinati present invention used as an
antigen to o@ﬂ@?ﬁ“éwléﬁﬂﬁpﬁgﬂi'tweﬁ@ eraceniedeficatetany ani mal species, but

is preferably yepi E@ﬁing‘ ﬂh@%k%embelw@uﬁ@ﬁwhﬁrﬁ&:@nodﬂ&}é&%ntr@lfle%at nore
preferably fro unan obt ai ned Iromthe

uman- deri ved tide ma
nucl eoti de or ?ﬁ'}aﬁB‘)Sa‘?:g @i‘%@hﬂﬁ%tr?é@%“&gs}tq ‘Eﬁg‘é‘% tﬂg? 8¢ d[1 PEPRAESBPHIENT Yo t he
present i nvel@liloap] Ish;ﬁnﬂﬁpirled&lvhl@nhe thisethcasuacontivhiavelz ahd on anti gen nmay be
?raflorﬁ Llefjge,pr Oc%%elect?n{gptﬁ El%(%]ct ?or c%gg Iﬁ%%tn%ent tlp t%e Eu@%ce[ & d]b%n(%gil%j ﬁla%w %&1},\' lde
fragnment of aalp@ptthetr@ﬂed, hestque)sent i nventi on Here| n, an antibody is
def i neg ﬁﬁqa Pt eLdand 1B%nt{oﬁ%% rmlh& a?éhtaglf‘dsu& Re ik n!o@ﬂﬂgfo? thErrﬁmIr{ nent
of a CLUAP1 peptide. In a pref e an a% resent
i nvention canUPiegayiizer fSrsaa??éWfl t%é%ﬁ‘ﬂf&%lgcffo@EW&th%%% tweélﬁv% SC| d
sequence sel @L‘IEAJPf f)@l@'p@fﬂde@f &E@r&s@n%entﬁm #hich.md¥, alD fidDuselid asskSingl 6, 18,
23, 30, 33, ﬁh fa / gﬁs fotg1 %nt hesi Z'T Ilg)? gtl de are
wel | known i %9{8@3‘?5%50 Cﬁ\‘F‘E“’éF‘“‘? ﬂfemg § TS8Pt Pd® lgrﬁﬁ}‘ltﬁ PShal |y
purified pri oierdpy, pseicalarly awameganmuhothédapy. dindtexive efarpies cpfrwﬁehﬂb cancers
invention, the ol g ?thtqﬁmﬂeed d: l%regst cQced Qe Rl JRY *881}(1)9%!1 P%%Fd or
linked with Carriers to en nmuna emmf keyhol
hemocyani n ( Rephagenl wrickr, lgadiia canser. igestiaditiuse- typ@’eqah@ﬁx, %’mph@@ﬁj ogét i ng KLH
and peptide 25,58, PARteati Qe M&@ﬁarﬁ&ﬁﬁﬂy,[tﬁ’é‘-é@bt%lfér% ?@ﬁdy (B Mde & gene
encodi ng a peptide of the present invention Of L]Eqment ereq

i nserted int ot Wdﬁﬁ%eék{ﬂrégspw Ve EXRIESsipnptdhe P& "Hen2eis élaatS@J%qta%g%ﬂr m a
host cell as described herein. The desired peptide or fragnent thereof may
be recovered fromthe outside or inside of host cells by any standard

nmet hod, and nay subsequently be used as an antigen. Alternatively, whole
cells expressing the peptide or their |ysates 50



WO 2011/ 125139PCT/ JP2010/ 006313 or a chem cally synthesi zed peptide nmay be
used as the antigen. [0159] Any manmal i an ani mal nmay be imuni zed with the
ant i gen, Woropresspably the conpatibility wth parental pcelJpi1vs@sdi¥ or cel |

fusion is taken into account. In general, aninmals of Rodentia, Lagonorpha
or Primates nmay be used. Animals of the famly Rodentia include, for

ﬁxanple, rnuseuSE&imﬁQﬁﬁh&ﬁ&b@?@nﬁ@b@ﬁh@(ﬁf the_ranjlynggon?rpha inc:ude,
or exanpl e,  r.abbit [ 0 i_ngt m i nclude, for exanple, a
nonkey of caé?ﬁvﬁﬂﬁm‘€6@§aﬁ@4HF@@@RE@quégﬁﬁggﬂw%caca fascicul aris, rhesus
nonkey, sacr ¢b) habgon fanitechnppeiddésPl p8160oMiteHodsinolgidatyinigzieny ani mal s

with antigeng, &: wn in the art. Intraperitoneal injection or

subcut aneous i njection of antigens is a standard nethod for the

i mruni zat i on (Ofa ieagaRafey detgstieg %ﬁé’&lf’glé%ilapt}w%@ﬁth@@WA%B/PIE@HHi | uted and

SES penﬂ@ﬁﬁ nl @kaﬁ@ﬂﬁ's%‘f'ié{a%ﬁﬁs @ﬁﬁ@dbﬂﬁ fop eROQHNARNA Htihé @LQQAISIa}géﬂéQna(yPES) q
physi ol ogi ca [ etc e an su y m xe

with an appr feiieionis b SEShehad mm@aﬁk tie HUAR! i Agsieh o8

conpl et e adj wiaoiuclevedes uhmttlmmmbmptumawdy Eé@ﬂn@dmamostﬁcﬁrcﬁdhé OLueyfal i an
ani mal s. Pref eﬁﬁp&l ¥hesetk na‘lg of 8 oﬁN%HmF éf(?_sra?e\:/ & Ef:%llsplﬁ‘%ﬁ]b ers dl 0Bed tLa anti gen

m xed W th an appropria eun |nco vant every 4
to 21 days. Are pepifiote ﬂ@t@léél”il it N fraYhesk smdp of ghgulu‘pl@otldmw beapriepaved Af t er

I muni zati on b@&d@ﬁ%&ho&%&lﬁcﬂ@b’n f?ieché:"éﬁrﬁ'f H@éﬁe@%’th@re%%@rﬁqg GeriBhPesk for an

i ncrease in the anpunt desi red anti bodi es cl onal Tanti bodi es
agai nst the Eéﬁf?%b@l?é‘i tﬁr?é! berimgrabilized va sobd nHgyx- MOfﬁPiﬁﬁﬁalFl@W tHyn e | ect i ng

bl ?og fromt h@gﬁﬂﬂf@ﬂd@t@aln@&ga%Umrﬂm?@ fnay bé hﬁlﬂd@@ﬁ@?}‘é%‘pf desired

antl!l po n ar at | rom any
Convondb B " s en Ty R R areS RO R i AL Y07 de St 0 CLOBBAR MY e
pol ycl onal amwt tlteomnamolqg&a\wylﬂagment therebf may ur@ﬂude@mtlhédlemtg thh€LpABIc| onal

anti bodi es g%]}(otg Er 9§ %Jl(gcﬁégﬂgﬁa ﬁ%ﬁlwsﬂlereo 19(?0&{ I!ngy g% 1?1 P%l&%ﬁ' op e

prepared fr resent
i nventi on usipatyclonak FmbﬁrrmOée aaymfraglfnﬁmﬁqrynqﬁ@ﬂlwmnéwpp@mewptahubm ﬁvfmu de

of the presemp] YEHN FOR. )aé‘fdthé EcHRRY nN el b s &Q'réagfeﬁta% 108P abiffeng protein
A or protein G col um <%§ tlo prepar e “nmonocl onal an dies, imune cells

are col | ect ed3EPSR THRO Bodyiiiripg heiipding ﬁ‘élh%i’rff’lt]@f‘eﬁLQﬁ(?ldﬁ%tE‘f@e‘H theyr

the increas e@lmhﬁmelogn;huyi ﬁagﬂhe@t tBart b OLHIRS]S It@pfeb@reﬁﬂd’su I rRlS oﬂ@ﬁtﬂj’ddhﬁdoﬁbove
and are subj f.usi on S _use usi.on may

et ar abry b decifn G proscit S Tien R TR WL B Sy BE ol ey iyl o T D o
fused with t hethelpoesent innentiooye prepael sudeantfbordies xadpquayalentethenmf.c Ent-s  of

A ans, SR S Bb8NADY bUYBEAIR Bk DAt ARoiBGAu g Rroper ty

for the selectlon of fused rugs e I nmunocyte

myel oma cel | dinkage Qyanfigdieegt %@Wﬁgﬂ% kﬁwﬁwawemﬁha@s fof &?fbeléla@mb@dleﬁ he

net hod of M |aﬁ@ @ét@ctﬁ{ t8é bindfe g afihoMel & @b tardt BRASeI FOFHWPIN tHSart 3- 46
(1981)). / JP2010/ 0063 esul ti ”19 l\ngl’l domas

125 39P 1
Gbtai ned by EHEAEBIPCIY Ga BT T8 PEETBLOR IByIE BREPTARY RO Moreover

more than one reagent for detecting the CLUAPI protein may be included in the kit.
[0134]  The kit may contain more than one of the aforementioned reagents. The kit can
further include a solid matrix and reagent for binding a probe against a CLUAPI gene
or antibody against a CLUAP1 peptide, a medium and container for culturing cells,
positive and negative control reagents, and a secondary antibody for detecting an
antibody against a CLUAPI peptide. For example, tissue samples obtained from
subjects without cancer or suffering from cancer, may serve as useful control reagents.
A kit of the present invention may further include other materials desirable from a
commercial and user standpoint, including buffers, diluents, filters, needles, syringes,
and package inserts (e.g., written, tape, CD-ROM, etc.) with instructions for use. These
reagents and such may be retained in a container with a label. Suitable containers may

include bottles, vials, and test tubes. The containers may be formed from a variety of



themin a standard sel ection nmedium sugh as HAT nmedi um ( hypoxant hi ne,

am nopterin and thym di ne containing nmedium. The cell culture is typically
cont i nuedwPreothiesHE3AT nedi um for several days to several PEESRH10/HIVA1X | ne
being sufficient to allow all the other cells, with the exception of the
desired hybridoma (non-fused cells), to die. Then, the standard limting

di lution nmay nbxerpdy, ke dildse osplae) and cl one a hybridoma cel |l producing

t he desj antibady. 10164]1n addition.to the above thod, in . which a
non- huthSn; e S pmhT LR R bR Uik BF Rl £ RS Ry B Pl ofi.
human | ynpho&lesPE RN asthe hragentindydst ieundiyliZeB oni a sodidmeatribesuchmunpaeds wi t h
a pepti de, p%F}ﬁJ HEroBRE R3S Jig dgél:ﬂién}]ﬁﬁ, Theh, aJ&éﬂédﬁ%r h?teé’t'i&nrrg 'OI%?EIe the
i muni zed | ynphocytes are fused w't Uman-gerl ved myel oma ce‘]ls that are
capabl e of i REERR ANy diclrdeiamburaléty ©of sies. emdaontaging & pucleic gyl (pibah A
producing a eeskigAUNB coidih BiedYot RahtilSariPbHkRivELhstrdl9 AlRenfARRL de can
03- 17658) . [ STBEITHE DY b FeHgher dane e EaBurenty R ERADI 4 oc
63-17688) . ( ’ ed into
t he abdom naldiffavﬂtp@teofiomsimm c_am_thiﬁ Higfeaesic 'altneﬁntabéirmnbhsiazécmhclemecidmt ai ned
oreci pi tati ot & THHET aFAMIE R RS v S B S g MR R ke ©

chr omat ogr ap Iﬁipooﬁheaaﬂdatﬁdri ofi a tsteaiplen the auntbec bf titee displayinde dstectdvle pred ent
invention is cauplsed .G A HuRAAYN 6f (ht BRBREFRALUAPY RIKN 8D r&BR iRehdised not
only for purlpfl c}latt}? %eatmcil‘ de%ectl O{)l of f_t h?ﬁﬁilpeptl d%&%&h{ieg%é%ﬂles&nt ¢

i nvention, bStMAICsoNASCIGFIOARHFTARE OF BYNTEYHIY 18198Y & SPAPHANG HiE
peptide of thgigneseme Jhapestd Ba-or H0dGRhAhE efenRidived Yiestarig. nmune cel |, such

an onclEHY arhe ROR RERGine RTINS Bl ik oD s SonlSRpb R skiar

ant i bodi es t ldiidJ APt stamdxad sanplbeltal moitive combol sampleyof phicepasead inysntiven geyet i ¢

Thar hpeut o PERMRESEY (e ey RITIRYRu. BREPACH AN RAL e AP
MacM | | an Pubitvielshadtsmetmely.zosoified Gidi ABX argstie or polpruclentislsanaygbeaidahtd body

may be cl onedefid @M @ndt TRpRE CEUWP13Y EdtnPiie oM BE {AYTR oPthe @1LU APLNI Zed
| ynphocyte producing the anti body, inserted_into an appropriate vector, and

d
i ntroduced i ntegdHgsEmelst Insthe greserd myeatign.pugigiae ChdmP biney B ayecorbingyf esent
invention al $eoteih0Vhe€BUNEaas¥l dathe pabitive ochies sphpleas, €or asmpes efdrdadnabove.
[0167] Furtherm)rs, n,anti body of the present invention nay be a fragnent
of an anti bo&}ile%l o V&Her ed antibody, so long as it binds to one or nore of
t he pep0li¥és dh onbempodisent, thepreseni mnentkorfuithetncdes ¢ tiegamntic kodyclidiagnment
may be Fab, F(!?ﬁpd'e- E .agl I ) 114k . S
fromH and L y al %1150 r; \értﬁl 83‘%@ .t ;gdg?ag%ﬁggéﬁ)?é?%al}% %ﬁ%ﬁ“l%ﬁéglt\éo%ﬁgtgﬁgg Y
Proc Nat| Acdff BesenUSACEEN GapgmgBnoggeelpemppiteersgieci fical ly, 52 WO
t2011{ ;25139PC’E€;§&E%%%QJf9?ﬁﬁiL§ep@ae@Md iBRfhdeE fig TRBMeRBY tRep@eiey sitted by
reating an anti bady w an enz , .Such "as papai.n or pepsin.
Al ternativel y" esﬁmdﬁ%ém@ﬂ E%F%P%%g%éﬂ? Frlfg‘&@ RO Yé)ﬁﬂfé%ts CHH\PO%Q Orc}é‘ﬁ Lt ed,
i nserted int @refarabiypriessd morevgefeatbl AP0l c@xipuessadinb acin imppaafiné alié host
cell (see, foQr ex .et ~al . |. nol 2. 2968-7 19 - . Better
ond Fora iz, TRBAGTR e plitifbt Bl prognl PTG G ReRAINE ol e ol
Met hods Enzynplantitxgly in@3ai5pB (¢.2988)0d, lisme)isingvepiotds oEnpspiigl (1alpepBEe)- 63
(1986); ROUS%?Mr@sten?ilnvent%t ME%dEM ari%g Line @&25 S ét%ﬁl@f;thgbfegerﬁnq
Wal ker, Trends Biiotechnol 9. 132-7 (1991)). Ar? nti body may be nodified by
conj ugat i on WRYeRtian g5 desreriged AbVscul es, such as pol yet hyl ene gl ycol (PEG).
The preced] i MtRMHhBHISFOON SRS HfeQlanSdte thmdedenthvadttdnkad ib@%glrfa'ﬂiiﬁkdmad béd ed

anti body can _be.abtain by chem cally nodifyi ti body. ese
o Ty o s e Rl Bt b fross g A PR St nd R P ey an
ant i body of theeqpoedieptontmiaeatplerasaycribe abdneailhe sutdsct és supaverdi to bant | body,

bet ween a varj abl i j . i_hody:- st ant
regi on derivggﬁg#gﬁﬁ uﬁ%%ﬁgﬁgk%§g§F£§¥gggﬂg%ﬁﬁﬁgﬁﬁggﬂlan??@%%%éq?ﬁc udi ng
t he conpl eneskpiessign pretdestsd GG P befi the 2¢reDRYl thequansity dfrtberriiok]

anti body, thenfisRREs WOEKNIhEIIPR: hER)hANEHe LhEoe ONEE aNfevE1RBhPRred]) nsed, from
human anti body. Such an- tibodi es can be prepared according to known

t echnol ogy. POFRHICP¥Plon can be performed by substituting rodent CDRs or
CDR sequences for the correspondi ng sequences of a human anti body (see,
e.g., Verhoeyen et al., Science 239:1534-1536 (1988)). Accordingly, such
humani zed anti bodi es are chineric anti bodi es, wherein substantially |ess
than an intact hunman vari abl e donai n has been substituted by the
correspondi ng sequence from a non-hunman speci es.



[0169] Ful | y human anti bodi es i ncl udi ngszhuman vari able regions in addition
to human framework and constant regions can al so be used. Such anti bodi es
can be prwowrendi2ssbng vari ous techni ques known in the aPCI/JEM0/@06aMpl e, in
vitro nethods involve use of reconbinant |ibraries of human anti body
fragnents di spl ayed on bacteri ophage (e.g., Hoogenboom & Wnter, J. Ml.

Bi ol . 2Qi;39381 10 18&kh)r: erﬁi‘bdﬂihma{tl Y diaPhioxBio k&mifitﬁiaqdb@at masnths rﬁﬁ;dfhcblyle the

i ntroducing of h | nuno obulln | o t rans enl ni

mce i nowntchepl TRt Eh ek S B M e PRECE fulR SRlfi S o
conpl et el y i mathadviat detectirig asltlggp:rpvalfh (BLesgy antigenic @epfides and JLA.  Pat ent
Nos. 6,150,5 4

5 861 016, ﬁh)% %§%§@e73dg%e gst%ggh (rfélﬁ&aﬁl%%e A@g%%lé% §e191?b% f55%,
honogenei ty 274 8%%16@ Thuﬁéhgéﬁlﬁp]&ﬁloéﬁlemtl%ﬁ?ﬁ/ the @&serﬁnnwnmén%ﬁhﬁ body
can be perfomHred nﬁﬁ&@[&ﬂaﬂ%eh@pﬁé&ﬁo&l@@@e&&&ieﬁ MRSl PWetdkt ®aldrahtifmtdpedsc used
for general teins. For exa t he anti bod }' be separated and

i sol ated by Saflisredy ERalbEFa n@@lf QE?@H’%FF&“HB?%&%E&” H?éasff’ﬁlsé) T

chr omat ogr apliiueier, gwaibasmafdyed fdrythetulcmiah of sujdvys apgpilicitee withlthe phadniarat i on,

ooel oot ric. ouRalh R e Bs el Bt IS ss BB B S e R e
Laborat ory MasngsimenEdf lhartlle@tméamdff@m@f thelphaanacenlicklSpr i ng Har bor Laboratory
(1988)), but %‘aﬁldﬁ%lsy' héEo}cﬁﬁ’% th@e "Eh&wn et égée“fcﬁ* eﬁ%gﬁnAﬁHﬁnQD@t gl.n G

col um can used Init col um I‘Ot ein A col urms to
be used i ncl §6@an dP9exdi284) ﬁf}ﬁéfthbohmm@s?oafn&%é s deteangerpof the radi-
(Ph?r (rjram a]g o[a%l%&l}@(@ffﬁil@iﬁlé zﬁﬂﬁﬂ@p@p@%@@ﬂh%é prwemnw&moamﬁﬁ& Eﬁﬁbaﬁﬁ #whd i nity
| NCl udes or ex i on- xcanecromaor oDl C

L ot our kPP BT, he R PR R S b igh Rt FEOAIR Berishert on

chr omat ogr apbjpodrigmpheytdsideri¢&t framehe abjdoosuspeaediobeRuttiefing &binoeanesrd

Cor - ST e e EOBG fRafd SR Rbs rR RO re henlIRPEREDL S -
can be carri & munurtsﬂoglwmseom@aﬁéu@mtmogp@@ﬁpmwc% d&scuhpﬂ@em IEpLC.

[0172] For exaapkeibodBRAHERE Blest iRRIADDANCK reBikGY e iRk R0 FBLAGRAY PNt
assay (ELISA), enzyne inmunoassay (ETA), radi oi nmmynoassay (Rl A). and/ or

i munof | uor e S RESISA S 15RLGTIPr ﬂﬁa It i @radiEing i IHEHIE IHRPRYG AtstPiety of
the anti body Tot ithhring mpelﬁste th By endluned mhy\ bEkddubed wﬂa)ramlm@@dymﬁfunbm
present invent.jan i s i t he ptlilesent

Mrventi on' 1< sprriirBTpRe sl ™R aR R SR RTR B E e ¢ ea
anti body, sumun@sompéttrmcellsﬁmewiaatalgtanofnnamddgm@lrqsp@@ﬂcmm:gb@ ssdldacserr

fied ant . 1 hat i
Phe primary antrbodr iy MR BRiptthHR Dioof IRRRARSH ARt inIkohyTREbRE Can! e
phosphat ase, m%loami?a,ret@ﬂ (BRMICG) helehiogs @rlcgllﬁtqﬁ@a@w@éﬁtm&mh IyRERICONRSEN N,

an enzyne subgfiy &b QiellS6Wnas te-dMs! MARASMEIMHJIRaENA RS substaReided dom-t he
plate, and the absorbance is measured to eval uate the anti den b| ndi ng

activity of PREUSITINRIOYEA gs/the iRagent S1ay: b OpRpiiiga thal fpay reWtin @16 o i nal or
N-term nal f paghetion oﬁnglespmffcd: @EFL4 thet @odgnieranddisl@l thapeptidbephopedi)ng
activity of i b (Phr I b ed t val t he
activity of cng PERHeBEn s B FRTHRRE Pt Ao ERRT kP T
above met hodgoruchan fislydihechide eeiatu\@ﬂfb' t@penté@;élurcehmlqpfneatsgem adetrghenshe

present inverfions tdYn@KPRsh ol%ﬂEd Qf?iqﬁte%r&nh@le%eea% (5rrE’Lq|SPD‘Tn to a
sanpl e presuned to contain a peptide of the present inveéntion,
det ecting or 2h8¥sdp pigeiened ¢ @e%to%ma&oepm@ﬁ@at gRflstip e a%ta%%vlthnd t he
pepti de. peptide reagent may be antigen presenting cells including dendritic cells.

[0141]  For example, peptides of the present invention may be used in tetramer staining
assays to assess peripheral blood mononuclear cells for the presence of antigen-
specific CTLs following exposure to a tumor cell antigen or an immunogen. The HLA
tetrameric complex may be used to directly visualize antigen specific CTLs (see, e.g.,
Ogg et al., Science 279: 2103-2106, 1998; and Altman et al, Science 174 : 94-96,

1996) and determine the frequency of the antigen-specific CTL population in a sample



Because the nethod of detection or neaggrenent of the peptide according to
the present invention can specifically detect or neasure a peptide, the
met hod cawmof2bndi2ense in a variety of experinents in whiclirfCrTRe2pepicdthe i s
used. [0174]XII. Vectors and host cells The present invention al so

provi des a vector and host cell into which a nucleotide encoding the

pepti de of tbepaﬁ;ﬂembldoﬁwﬂmdnoaem&elmtzx aduaedreafert@singla pebtiddef e esent

i nvention mai) be tus a nutc eot.i de,D § (gem ally a DNA, of the
present invemtion IP%enIIil8§fnaé’e Igen?%egff)fi%scsl E) E Bt'1 de of the present

i nvent i[0M2]or A pepdiitvtdimls taamtidlrembledeleas refdidepmabe ptesé¢mre @htheocorfor gene

el | a1 he bR AL WA PETA P IR A (Gkolbee Frflebul® £ MO0

(e.g., J|er09CODPEXaInpthaCOmBlfe,lcaéboxthmue jof tbﬁéew&ﬂlam 15 higtinlatedaeasish” t o

be anplifi edtlhz{ﬂ whs pfQlidusBhgtheBRUKSD B teﬁ@ﬁh%ﬁ's@féb!aﬂﬂhﬁ fs%aa&ptro&ﬁéi E. coli

(e Oy o B ShbmonT o aino ket et Bl
etracyc ;

ML3- seri es veaiaas sf ﬂl}iﬂlﬁCSﬁlI}I bseleecttr@tmdlpﬁﬂ?a?eﬁrarrmlabmebe:meﬁtto stplBRmEgen pt ,

etc., can be gec?tdc cells 'ﬁ(fie etlls% E}%%e 1de’nt1F)FcI I'EfXﬁl ple %T 0%&?0 tgmgl%b%g\ Hsed

for subclonln and extrac vec ors descr above
When a vect ornjagalysiethay de plﬁ@’di@@: diaghestigrospeignogsic puneosps. ésdlntidantifiehby the, an

expressi on ve)g(gcgamgqgngkggelds&ifog%ga g&r &é@g@pl e, an expression vector to
be expressed in E. coll should have % e characteristi cs to be

anpl i fil@H3n Ehegwesent ipreiiiop, alsedqr?VldeSJe%geaés t9 iy gate pRSUAE Fcall 1eIBRPES or XL 1
Blue, are USQQea@gaBBﬂ&h egel, I, Clihenwecti0n: B 1 $EVedPaphOHBRL Y ExpOr

Saaor7 (100 i?%sl%;??olﬁ?{@%?hm it e s SR Et oS h ot Rs)).

T7 pronot er oeati¢grh®@BMEKsamplestrooaindeidualsi veith &@cmqprbesmseaitehealdbsamaeytegéme in

E. | | ,
(Q agen),  peisiEO R lnicB g L PUARERR M pepRlACKRNERP f‘ﬁi L whi ch
expresses T7 CRNAING mmr@g@u ceflly lcaleh‘aﬁrﬂheatecb@hcﬁemjlsl@dm RB ndf the above

vectors. Addistiin@hahb Yhe éeh@w‘ﬁ%%ﬁé‘buﬂ@&{f Rk PRsERANERNRoR &ft&%'apﬁ Hﬁt’éc@ulf or
pepti de secretion. An exenpl ary sequence that directs t tide to

be secreted tiF2EoHEP r%‘Fz%ﬂarnﬁlePI’IEP‘E)Ul%EInlcaPQCP%Y%?éI Brexynale @ ce
(Lei et al., ade@ct eriol 169: 4379 (1987)) Means for introducing of the

h I I
ehtort delfe nat® reRfidRimoie BT kRS 8lf Y% Ras BfBeliTo &
coli, for ex&ﬂB{M@s oletxineé Svompat@ot vacsindeediwiddarf lrrmmrrcgﬂwaias befapalyeecanpl e,
PCDNA3 (I nvi tugl(ﬁgr ess?&ﬂﬁpl@%@ﬁeﬁ&ﬁgé Méfﬂogs ?es’%ﬁb&?a@% "ﬂi%(;ﬁazl t1§§ﬁ%£ ?,g) )

pE pCDMB) , vect erive rominsect cel for ex
"Bac- t 0- BAC 8B DeRSidercpEoRsdisreansi Bt regaaniethy o eniticymolggHesHmre)! in the

expressi on V%ﬁﬁ&ft%ré’s%[dcté@@of ﬂh@ﬁhﬂ&ﬁ@t'lihe(lﬁmgmo Qﬁ/&"ﬂy ofﬁwacarﬁ%ﬁzﬁ ion
vectors deri glgg qc)) ni mal viruses gf épg% }? Pg %]é‘f ess| on
vectors deri cate tPFW‘I“?eL&f(?BH?Iee ﬁ)e s eII?I)t YORoh

derived fromoyeggiredeat @ventlolﬁl rﬁdfy s Expused 36 ﬁmké(amt"boﬁiasvusﬁﬂgmge}m)lquep I\M]ll

SP- Q1) and r,S I e

pPL608, pKTH%E)?Wgzlfllh% art sed &%k]‘éﬁgué\%&f‘?g@%&%@% ebopat%e“%lre sent

i nvention. [ @iggiel NYoadféAntlboce&qué@bomhey Wanual; Haﬂowmndrxﬂaneélc}l@ Spgugh as
CHO, COS or Na‘r‘ﬁ’b-??fsa%sllak&y PYJ%@ 19R64, hlc"‘im% ﬁn@%’@as% e‘ﬂIE% %Mﬂ@&eéé@&hf or

expression in such s, for _exanple pro |1 gan et al.
Nat ure 277: mznte&gamyl) Sughantiodigs E@Rlb“rlb‘ilﬁ)ttheifet ﬁvrrécceqzea'ﬂ RSREIHIIABL er
(M zushi ma eboﬂtlexnofuuqlm@no?@dumslResntﬂt%dleém b(nhaaa)p)epuddnm@/b’orﬁpmmt er and

the 1i lTS 145:]l nd 'l%eei‘)feg{lc"fles ahd %orrlrl%(r)m&(gns%%nhe presen% ﬁlvgr(ftgonrllgave a number of additional

uses, some of which are described herein. For instance, the present invention provides

a method for diagnosing or detecting a disorder characterized by expression of a
CLUAPI immunogenic polypeptide. Such methods involve determining expression of
a CLUAPI1 HLA binding peptide, or a complex of a CLUAP1 HLA binding peptide

and an HLA class I molecule in a biological sample. The expression of a peptide or



55 WO 2011/ 125139PCT/ JP2010/ 006313 trapgformants (for exanple, a drug

resi stance gene selected by a drug (e.g., neonycin, (418)). Exanpl es of
known vecwoOre1nmi2sts9t hese characteristics include, for eraFpgPzio/pddM pDR2,
pBK- RSV, pBK-CW, pOPRSV and pOP13. The foll ow ng exanples are presented to
illustrate the present invention and to assist one of ordinary skill in
maki ng and usbmgleklvg psgritR. andHL £ XREPI Bsleaiile cl@be teeeinidedor detensd vy to
otherwise limt the. COFE of t&eg&ngﬁtl on rg‘%ll 0179] Mat.erials and
Met hods  Cel ST &SV P Efme gapicedsy PBBéﬁlet‘?r\Fé’ T I HLBELLTESi G cel | 1 ne,
was pur chasedoflimgemt, taH:e'ndihg/\ﬁuﬁEIr fforethel p&patdle oBaoaple S@atytieeyn aSM))OdyT@pogmzes

HLA- A*0201-p I green
nonkey Ki dne%&%}h\éﬁ ’BHI&C{B tﬁesuée?lﬁgeseﬁie ethegﬁqf%%r@ %(7} ‘Cand b'i(518 '? ael sel ection
of peptides @@ﬁpk?ewcma@)mu@nmmpsy, AnrAdyo %@stq_@bhéﬁan%%tl’ Idefrqat)@a from

CLUAP1 t hat Qk&QCJIQuJﬂkgACﬁU%&Qé)rﬁﬁerH% XA o RRS 'ékﬁe%rfv‘ls Praehted gekelssi Ng
bi ndi ng predi C(%Iﬁl? ftware

bi mas. cit. ni.h | bi o/.hl a bi nd)
(Parker et alP! ﬁ&lps‘%é‘ﬁexef@;%fi’f%@n%%d P%"zréué‘i”ﬁ(g@[\f‘é??&m BFYsT
2001, 98(6): caBBEfdihy mmmwmswc 3.0" (www. cbs. dtu. dk/ servi ces/ Net VHC/ )
(Buus ( n 2; 84 s t. Pr ot ein
Soi - 1314007 HERYSRAIMPE Rl Ty Rl R0 i MUEL SRRl g KEGPY
peptl des wer @u@]yﬁtmésarzwnb%peaﬁ@@mlﬂlh@QIQAELHWAsMndimg PeﬂTEiCetQ)de@chtbt d| ng to
a standard S?kés@no%hﬁst}?e @EU%@%EAW&%&)%% B&‘{hlefbﬁcﬁgglpéi sﬁ%ﬁr ﬁ@qSeRihase hi gh

per formance id chromat ogra purit

i dentity of @Hpeﬁ@qt%@gwwﬂé@%ﬁgﬁhﬁ@wlwcaﬁawﬁ 18éPff}qM_n€P%Hn%§)sthe
spect romet ry agéialayg uﬁderrﬂeeswépﬂa@é c\bndi?ﬁm bﬂ%sg V@heerﬁﬂaﬁ&@lw éerhtrﬂlréj itifdRt, hy |

| f d 0 d t
R e N TR A R s e e e U
ant i gen- pr eséntdinpgpepeillé shat ereipnehaneinalyd mblgical Janhplergh @endral, (Iﬁ'Eb)ldmessptoms es

t t
qancr at ed | neopae BeABCRLAT PR G AR KOG 2 AabbasE: kil oy B M8
2003 Jul 15, oeBparyykillin tie @) to fapidititd & spacifye, injeeactiph betaleeh powdeqwhoLts ear
cells (PBMCs). Fll,g1§a@é fi:t%da 51‘6% Fnd I%Eépté{roddgﬁﬁt@ea[n a(n'fib@dﬁr%ﬂ%zpr@felﬂ'ﬂrﬁgé@ml

positive) by col | aque . (Pharmacia) sol ution were€ separated by adherence
to a plasticPEyeé n&lﬁl@ﬁﬁﬁ I BB Y SRAYTESHFOLBEAY 1 BOKEGEh t hem as
t he nonocyt e shmplet Emnpllﬂy&ommﬁyf@f@ﬂlﬁmﬁﬁg@l sfeifid iatet @foMdStweth hlﬂﬂi(ﬂétulld’l t he

Prasenee, o ROyl 6 (AR K61 LIRS SB1S96: 8L aMIeF LI &1, L5 O

Medi um[Q14Wi t ridgeliygnosie MBhadsdl the 5&3@?@/@@@@@@1 13083hBmed in elther or both of
in vivo and in vitro. Accordingly, biological sample can be located in vivo or in vitro
in the present invention. For example, the biological sample can be a tissue in vivo and
the agent specific for the CLUAPI immunogenic polypeptide can be used to detect the
presence of such molecules in the tissue. Alternatively, the biological sample can be
collected or isolated in vitro (e.g., a blood sample, tumor biopsy, tissue extract). In a
particularly preferred embodiment, the biological sample can be a cell-containing
sample, more preferably a sample containing tumor cells collected from a subject to be
diagnosed or treated.

[0148]  Alternatively, the diagnosis can be performed using a method that allows direct

quantification of antigen-specific T cells by staining with Fluorescein-labeled HLA
multimeric complexes (e.g., Altman, J. D. et al., 1996, Science 274 : 94; Altman, J. D.
etal., 1993, Proc. Natl. Acad. Sci. USA 90 : 10330). Staining for intracellular lym-
phokines, and interferon-gamma release assays or ELISPOT assays also has been
provided. Multimer staining, intracellular lymphokine staining and ELISPOT assays
all appear to be at least 10-fold more sensitive than more conventional assays
(Murali-Krishna, K. et al., 1998, Immunity 8: 177; Lalvani, A. et al., 1997, J. Exp.



contai ning 2% heat-inactivated autol oggps serum (AS). After 7 days of
culture, the cytokine-induced DCs were pulsed with 20 mcro-g/m of each of
t he synt hwei2asdi2ppt i des in the presence of 3 m cro- g/ MPCoNPHRI/B06313
2-mcroglobulin for 3 hrs at 37 degrees Cin AIMV Mdium [0182] The
generated cells appeared to express DC-associ ated nol ecul es, such as CD30,
CD83, CDB6 amkedl86:cds@sBuhbar, PIR.teéhel. r1998] CusBibBGes1J)dpémamiab (§powWs) . These

B 1520 ac BT iR i GgmbE e SRR ST LR Rl R ok, T M

sel ecti on w nedChs: @dﬁlhﬁ%@@@d) maya}sol’éﬁtuse(di)ynal ). These cultures were set

popt 1 ad b o JRpb gl S0P oo RRRA R i %*&%?mmﬁ&s%qﬂ“?&&%f s
in 0.5 n of agmqwrw%%Vmahwammmml@gcmwon@tféra supjgeisaslngpistegdea 1 ‘Wé? e

suppl ement ed onk bhCLbrad 1(SebtiiNf tﬁ@;{)l@sécnlt NAknEeH) ﬂ%rﬁlétﬁédl ﬁﬁh@fmgztge kidhgtht: On
day 7 and 14, the T cells.were f sti nul at ed itlhe autolo ous

pept i de- pul sedaﬁé’é‘ta‘:uflgﬁ%g]lm?ﬂ%gm TRURCERRFER & éi"}n SR (RPN sane way
descri bed aboewieablédilind@siohes (AU, ggeiifiosd theapinchegayl sed TI Sl cel | s (A24) or

T2 cells (A2) J i i Ia o] n (Tanaka
et al o fBLT Sy Crhitindly BRRNGESEL GRE BULAD 8RB ok NS
2001 Apr 20 8d) @)relaldg 2he7imrjarivil eigica| resipomde. of tiE fiubje@awnbrthd:@“s"met@ec 15,
10(24):. 8577¢8R; Suda T et al., Cancer Sci 2006 May, 97(5): 411-9; Watanabe
T et al Cancer Sci 2005 Aug, 96(8): 498- 506) [0184] CTL Fansmn

Pr ocedf 0] cﬁnéhwwnéma%@dtheﬁ%npa%wé eatf R RCHIIAR] Retisle to t he
gge ggg ?rl |6 ;Jedele&teﬁzlgdﬁdgl% thahmll{ovmld ﬁfqu&&e@bf@]‘i %lg)gfgs@é':@bto&ﬂ\@d 253?23 %; R

e

total of 5 xPbk e&%‘ﬁ%mﬁé? %EB& é&qlieﬁc%al?ﬂ P“é)?ldﬁﬁ R%V%ﬁ%’%‘ﬂ%‘gm%a‘t?ﬁl&mlf}\?t h 2
ki nds of humanidBedyempésdialivabtai wodi€ied withnle 2, or imae himuat @it pstidutiomy ilmthe, i n

the presence n en). One
day ofter i niatieo@nlliolt sARble SrRYTRRRSE ARGk, BIS CTEALERED
cul tures. ThénewhinthegriBerexaaplaimmuppeonpeanirals3neyns erdaiashingdin ader ng 30

| Ul of IL- %%e%M@oﬁlmrﬁulﬂﬁgné}to(lﬁélﬂfél‘iﬁ‘mh!ln%geﬂpedﬂérCT]L @%ﬁ%& t?Bfdcelan S,
84(1): 94-9; Unmano al . gm%ﬁl 052 7: Uchi da
N et al. .lmrr@aﬁ%félrsp% ICEJM %’CSUIIBJ atmfgﬁtyrs %@7@6 %ﬂ@e 5 cqll gyltyge.
QCg?g )er Sci ggﬁﬁefﬁﬂpo :I% K193 préféﬂab& stlﬂﬁlﬂ?ﬂlgcl?ﬁcta'rlsﬁbr @k C,T_IL_,rC]iaﬂg(_&i’onSPI 2005 Aug,

. - . St a . . clLones .. e 1Jutlpns were
oo, ¢ JOFS o0 dhisohd ERERERAR R AEEr riiighng B A Bsine SREuOhlotla B dRe o) ot e
(Nal ge Nunc Ioﬁa@ubjacttit@hatr)aatemtb peptide @uotdruhadpywnpi bd prrfdidaeddeldrs/dummi| of

2 kinds of h t k- ant i body,
and 125 U n ldg@a{ %‘téﬂﬂ%’ﬂ%ﬂ#grt?taﬁ{ %:fn %&g duh!ng%}ir?t? g(glq{[f g%‘}(:%%%&wgg?um Y
cont ai ni ng 5%BOLHOC RERitdss are/agilinisigfed| rppeataglhy © aadihicgt odettiratedeiPium 10 days
later so to kRafpledinfrhii@gesioPe ers@ﬁé dAnididRrdd dvbry week: fofS3 1 0akdeky.l AY- Was

and 5 9PCT/ JP2010/ 006313 CTL cl ones

tested on the /
were ex pande&o{]?é?%?}j tﬁ%ﬁ“@ﬁ‘?@‘)%ﬁ Hﬁﬂ’oﬁﬁe Q)"éé%?‘i aC%mva?W Yanqgigredy) |
cdin Cancer Beﬁngﬂﬁlbaﬁm tlileEapyl;ﬁ()Q)é@L A&Eﬂlﬁﬂﬁﬁy thelctap &f e‘tahaitl.on oﬁaﬂmabrl@l

2006 My, %gérlgun(:)]io u:a ?196 the ? ncgr ‘L‘?eraggnﬁﬁrat §1e com ?e%on the tﬁ%r%é}/ ty,

498-506) . ecl IVI ne speci L ac
|nterferon (Ipmccgamra enzyrre Ilnked i mmunospot ( ELI SPOT) assay and

| F\- gamma e“ZYA@ofdngg%%& élﬂ%%ﬁﬁé?ﬁ eﬁﬁérfé)éd (délu!:@ﬁ’) offalnftu %Eﬁ %gﬁfi CTL
Specifically, peptide- puI (1 x 10

prepared as $f FPRIPHEGNiBE) q%trObaﬂFaﬁeéala&@ngbJﬁﬁ ‘9 e\%al}l%te@@? dogrsel g
responder Ce'nhﬁloldglfd}{'llg asspenddd (SHTinafete AR Pwhichha @ nkd hBfis@Esaguivudie
performed u ndgrrltr(gB For e%gltugtrlr?g e ?n%fen(ljmologlcal response may include, for example, a CTL
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control peptide(s) having amino acid sequences other than any CLUAP1 peptides. (e.g.
random amino acid sequence).
[0152]  In a preferred embodiment, the immunological response of the subject is evaluated in

a sequence specific manner, by comparison with an immunological response between



[0187] Establ i shment of the cells forcibfy expressing either or both of the
target gene and HLA- A24 or HLA- A2 The cDNA encodi ng an open reading frane
of targetwg@enasi2sHHRA- A24 or HLA- A2 was anplified by PCRPCTHe2@@Bveandplified

product was cloned into a vector. The plasnm ds were transfected into CO57,

which is the target genes and HLA- A24 and HLA- A2-null cell |ine, using

| i pof ect am neadidtn{doaen hdmgﬁmére@mmédhb]gcttm;iah@cumnweaarvhemrmﬁcmre@ﬁmmnded

d Af t 2d t fecti nsfect ed
procedu s, AUEkELLE O SS0TR S S el TR AL LB AR S 1o
cel I's/ wel|) réspon€Thightydryidegendsgay. thf pdi8BRds that sast, BnbampedoChUARLim-

eXPr essi On | B ERIRRLS espde bohlen SRIELSHRL SREHAR P Bs ARid OB EhDgE: T rom

vari ous cancers u m croarray r
Accessi on Nofesmdl@m@l?il@ﬁmlﬁwlwﬂ% for exanple, SEQ ID No: 44)
expr esgppzwasxEehavpbaes CLUAPL expression was validly elevated in 17 out

of 77 breast ncers, 15 o of 19 cervica ers, .12 out o
col orectal ca P§ese&t2m6%ﬂ“08ff“fi@fé’é‘b‘%ﬁ‘égaé‘é{{) fﬁ%ﬁn aptuhd i I%ﬁl?fld‘c‘ﬁ Oféé ¢ GRS ¢
cancers, 5 otiveafiol Ryafsired entthotifed spedifyqaély bamertse péptide of dle pt&ehyimpdoivas, 2

out of 16 neur&) 9\/1@% nR& or Wlﬁ':r);lb(f) We%}%%(i%{ﬁ%t&lit esﬁr%@@r%%n?%v%&n@nargﬁe W th

correspondl ng norrra
2011/ 125139 P@TﬁM@mb@Omm [oTpepitides1 ¢f tRapiesendfinvsaties asoweldasdd homologs

up-regul ati 0@hé?éofq9;h’ﬁ?ddlésrh ﬁﬁ'é’ﬁ%@%és i RS hesé? i RIRA &f) fYHdtlﬂe “r?Ez{Héler di-
correspondi ng tissue. Rati o Breast cancer 17/ 77 Cervical
cancer 15/ 19 agnostic and prognostlc assays, and imaging methodologles Similarly, such antibodies

can find use in the treatment, diagnosis, and/or prognosis of other cancers, to the extent
CLUAPI is also expressed or overexpressed in cancer patient. Moreover, intra-
cellularly expressed antibodies (e.g., single chain antibodies) may find therapeutic use
in treating cancers in which the expression of CLUAP1 is involved, examples of which
include, but are not limited to breast cancer, cervical cancer, colorectal cancer,
esophageal cancer, gastric cancer, gastric diffuse-type cancer, lymphoma, neu-
roblastoma, pancreatic cancer.

[0154]  The present invention also provides various immunological assay for the detection
and/or quantification of the CLUAP1 protein (SEQ ID NO: 45) or fragments thereof
including polypeptides having an amino acid sequence selected from among SEQ ID
NOs: 3,4,5,8,9, 10, 14, 15, 16, 18, 23, 30, 33, 34, 35, 36 and 38. Such assays may
include one or more anti-CLUAP1 antibodies capable of recognizing and binding a
CLUAPI protein or fragments thereof, as appropriate. In the context of the present
invention, anti-CLUAP1 antibodies binding to CLUAP1 polypeptide preferably
recognize a polypeptide having an amino acid sequence selected from among SEQ ID
NOs: 3,4,5,8,9, 10, 14, 15, 16, 18, 23, 30, 33, 34, 35, 36 and 38. 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 CLUAP1 polypeptide is
inhibited under presence of any fragment polypeptides having an amino acid sequence
selected from among SEQ ID NOs: 3,4, 5, 8,9, 10, 14, 15, 16, 18, 23, 30, 33, 34, 35,
36 and 38, it is shown that this antibody specifically binds to the fragment. In the
context of the present invention, such immunological assays are performed within
various immunological assay formats well known in the art, including but not limited
to, various types of radioimmunoassays, immuno-chromatograph technique, enzyme-
linked immunosorbent assays (ELISA), enzyme-linked immunofluorescent assays
(ELIFA), and the like.
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t he epitope peplingssays. In addition, the present invention contemplates immunological imaging
methods capable of detecting cancers expressing CLUAPI1, examples of which include,
but are not limited to, radioscintigraphic imaging methods using labeled antibodies of
the present invention. Such assays can find clinical use in the detection, monitoring,
and prognosis of CLUAP]1 expressing cancers, examples of which include, but are not
limited to, breast cancer, cervical cancer, colorectal cancer, esophageal cancer, gastric
cancer, gastric diffuse-type cancer, lymphoma, neuroblastoma, pancreatic cancer.

[0156]  The present invention also provides antibodies that bind to the peptides of the present
invention. An antibody of the present invention can be used in any form, for example,
as monoclonal or polyclonal antibody, and may further include antiserum obtained by
immunizing an animal such as a rabbit with the peptide of the present invention, all
classes of polyclonal and monoclonal antibodies, human antibodies and humanized an-
tibodies produced by genetic recombination.

A peptide of the present invention used as an antigen to obtain an antibody may be
derived from any animal species, but is preferably 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.

[0157]  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 CLUAPI peptide. In a preferred embodiment, an antibody of the present
invention can recognize fragment peptides of CLUAPI having an amino acid sequence
selected from among SEQ ID NOs: 3,4, 5, 8,9, 10, 14, 15, 16, 18, 23, 30, 33, 34, 35,
36 and 38. 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
context of the present invention, the oligopeptide (e.g., 9- or 10 mer) may be
conjugated or linked with carriers to enhance the immunogenicity. Keyhole-limpet
hemocyanin (KLH) is well known as the carrier. Method for conjugating KLH and
peptide are also well known in the arts.

[0158]  Alternatively, a gene encoding a peptide of the present 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
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[0160]

[0161]

[0162]

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 Primates 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
example, a monkey of Catarrhini (old world monkey) such as Macaca fascicularis,
rhesus monkey, sacred baboon and chimpanzees.

Methods for immunizing animals with antigens are known in the art. Intraperitoneal
injection or subcutaneous injection of antigens is a standard method for the immu-
nization of mammals. More specifically, antigens may be diluted and suspended in an
appropriate 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.

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 may include serum containing the polyclonal an-
tibodies, 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.

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.

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)).
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[0164]

[0165]

[0166]

[0167]

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
hybridoma cell producing the desired antibody.

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).

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.

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.

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 present
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,
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[0169]

[0170]

an antibody fragment may be generated by treating an antibody with an enzyme, such
as papain or pepsin. Alternatively, a gene encoding the antibody fragment may be con-
structed, inserted into an expression vector and expressed in an appropriate host cell
(see, for example, Co et al., ] Immunol 152: 2968-76 (1994); Better and Horwitz,
Methods Enzymol 178: 476-96 (1989); Pluckthun and Skerra, Methods Enzymol 178:
497-515 (1989); Lamoyi, Methods Enzymol 121: 652-63 (1986); Rousseaux et al.,
Methods Enzymol 121: 663-9 (1986); Bird and Walker, Trends Biotechnol 9: 132-7
(1991)).

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
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(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).

[0171]  Exemplary chromatography, with the exception of affinity includes, for example,
ion-exchange chromatography, hydrophobic chromatography, gel filtration, reverse
phase chromatography, adsorption chromatography and the like (Strategies for Protein
Purification and Characterization: A Laboratory Course Manual. Ed Daniel R.
Marshak et al., Cold Spring Harbor Laboratory Press (1996)). The chromatographic
procedures can be carried out by liquid-phase chromatography, such as HPLC and
FPLC.

[0172]  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
present invention. In ELISA, the antibody of the present invention is immobilized on a
plate, a peptide of the present invention is applied to the plate, and then a sample
containing a desired antibody, such as culture supernatant of antibody producing cells
or purified antibodies, 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.

[0173]  The above methods allow for the detection or measurement of a peptide of the
present invention, by exposing an antibody of the present invention to a sample
presumed to contain a peptide of the present 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
present invention can specifically detect or measure a peptide, the method can find use
in a variety of experiments in which the peptide is used.

[0174]  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 may be used to keep a nucleotide, especially a DNA, of the present invention
in host cell, to express a peptide of the present invention, or to administer a nucleotide

of the present invention for gene therapy.
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[0178]

When E. coli is a host cell and the vector is amplified and produced in a large amount
in E. coli (e.g., IM109, DHS alpha, HB101 or XL1Blue), the vector should have "ori"
to be amplified in E. coli and a marker gene for selecting transformed E. coli (e.g., a
drug-resistance gene selected by a drug such as ampicillin, tetracycline, kanamycin,
chloramphenicol or the like). For example, M13-series vectors, pUC-series vectors,
pBR322, pBluescript, pCR-Script, etc., can be used. In addition, pPGEM-T, pDIRECT
and pT7 can also be used for subcloning and extracting cDNA as well as the vectors
described above. When a vector is used to produce the protein of the present invention,
an expression vector can find use.

For example, an expression vector to be expressed in E. coli should have the above
characteristics to be amplified in E. coli. When E. coli, such as JM109, DHS alpha,
HB101 or XL1 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), pEGFP and pET (in this case, the host is
preferably BL21 which expresses T7 RNA polymerase), for example, can be used
instead of the above vectors. Additionally, the vector may also contain a signal
sequence for 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 (Leietal., 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, pMH2), 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
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The following examples are presented to illustrate the present invention and to assist
one of ordinary skill in making and using the same. The examples are not intended in
any way to otherwise limit the scope of the invention.
Examples
[0179] Materials and Methods
Cell lines
TISI, HLA-A*2402-positive B-lymphoblastoid cell line, was purchased from the
IHWG Cell and Gene Bank (Seattle, WA). T2, HLA-A*0201-positive B-
lymphoblastoid cell line, and COS7, African green monkey kidney cell line, was
purchased from ATCC.
[0180] Candidate selection of peptides derived from CLUAPI1
9-mer and 10-mer peptides derived from CLUAP1 that bind to HLA-A*2402 or
HLA-A*0201 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 dimethyl sulfoxide (DMSO) at 20 mg/ml and
stored at -80 degrees C.
[0181] 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 (PBMCs) isolated from a normal volunteer (HLA-A*2402 or
HLA-A0201 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)
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plasmids were transfected into COS7, which is the target genes and HLA-A24 and
HLA-A2-null cell line, using lipofectamine 2000 (Invitrogen) according to the manu-
facturer's recommended procedures. After 2days from transfection, the transfected
cells were harvested with versene (Invitrogen) and used as the target cells (5 x 10*
cells/ well) for CTL activity assay.
[0188] Results 1
Enhanced CLUAPI expression in cancers
The wide gene expression profile data obtained from various cancers using ¢cDNA-
microarray revealed that CLUAP1 (GenBank Accession No. NM_015041 or
NM_024793; for example, SEQ ID No: 44) expression was elevated. CLUAP1 ex-
pression was validly elevated in 17 out of 77 breast cancers, 15 out of 19 cervical
cancers, 12 out of 19 colorectal cancers, 12 out of 19 esophageal cancers, 7 out of 25
gastric cancers, 5 out of 5 gastric diffuse-type cancers, 5 out of 18 lymphomas, 2 out of
16 neuroblastomas, 4 out of 9 pancreatic cancers, as compared with corresponding
normal tissue (Table 1).
[0189]
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[Table 1]
Ratio of cases observed up-regulation of CLUAPI in cancerous tissue as compared with
normal corresponding tissue.

Cancer/Tumor Ratio
Breast cancer 17/77
Cervical cancer 15/19
Colorectal cancer 12/19
Esophageal cancer 12/19
Gastric cancer 7/25
Gastric diffuse-type cancer 5/5
Lymphoma 5/18
Neuroblastoma 2/16
Pancreatic cancer 4/9

[0190] Results 2
Prediction of HL.A-A24 binding peptides derived from CLUAPI
Tables 2a and 2b show the HLA-A24 binding 9mer and 10mer peptides of CLUAP1
in the order of high binding affinity. Peptides of SEQ ID NO: 1 to 11 and SEQ ID NO:
15 to 22 were predicted by BIMAS and SEQ ID NO: 12 to 14 were predicted by
NetMHC3.0. A total of 22 peptides with potential HLA-A24 binding ability were
selected and examined to determine the epitope peptides.

[0191] [Table 2a]
HILA-A24 binding 9mer peptides derived from CLUAP1

Start Position amino acid sequence score SEQ ID NO

258 TYLEKFQNL 518.4 1

244 EYEKTEEEL 330 2

255 QYDTYLEKF 110 3

283 RFEEAKNTL 86.4 4

31 NFGLVSEVL 28 5

8 NFTEMMRAL 24 6

26 NFRTPNFGL 20 7

168 RTEAIARPL 16.8 8

64 FFIKAIAQF 15 9

216 KIEKRKLEL 13.2 10

335 KPQTAMEML 12 11
Start Position amino acid sequence Kd (nM) | SEQID NO

86 LYQADGYAV 473 12

71 QFMATKAHI 1477 13

154 LYDLLGMEV 1564 14
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WO 2011/125139 PCT/JP2010/006313
[0192] [Table 2b]
HILA-A24 binding 10mer peptides derived from CLUAP1
Start Position amino acid sequence score SEQ ID NO
91 GYAVKELLKI 55 15
104 LYNAMKTKGM 37.5 16
31 NFGLVSEVLL 20 17
125 KFKFDLGSKI 13.2 18
17 GYPRHISMEN 11.6 19
289 NTLCLIQNKL 11.1 20
258 TYLEKFQNLT 10.8 21
63 VFFIKAIAQF 10 22

[0193]

[0194]

Start position indicates the number of amino acid residue from the N-terminus of CLUAPI.
Binding score and dissociation constant [Kd (nM)] are derived from “BIMAS” and
“NetMHC3.07,

CTL induction with the predicted peptides from CLUAP] restricted with HLA-
A*2402

CTLs for those peptides derived from CLUAP1 were generated according to the
protocols as described in "Materials and Methods". Peptide specific CTL activity was
determined by IFN-gamma ELISPOT assay (Figures 1a-j). The following well
numbers demonstrated potent IFN-gamma production as compared to the control
wells: well number #6 stimulated with CLUAP1-A24-9-255 (SEQ ID NO: 3) (a), #2
with CLUAPI1-A24-9-283 (SEQ ID NO: 4) (b), #2 with CLUAP1-A24-9-31 (SEQ ID
NO: 5) (c), #4 with CLUAP1-A24-9-168 (SEQ ID NO: 8) (d), #4 with
CLUAPI1-A24-9-64 (SEQ ID NO: 9) (e), #1 with CLUAP1-A24-9-216 (SEQ ID NO:
10) (f), #6 with CLUAP1-A24-9-154 (SEQ ID NO: 14) (g), #2 with
CLUAPI1-A24-10-91 (SEQ ID NO: 15) (h), #4 with CLUAP1-A24-10-104 (SEQ ID
NO: 16) (1) and #5 with CLUAP1-A24-10-125 (SEQ ID NO: 18) (j). On the other
hand, no specific CTL activity was determined by stimulation with other peptides
shown in Tables 2a and 2b, despite those peptide had possible binding activity with
HLA-A*2402. As a typical case of negative data, it specific IFN-gamma production
was not observed from the CTL stimulated with CLUAP1-A24-9-258 (SEQ ID NO: 1)
(Figure 1k). As a result, it indicated that 10 peptides derived from CLUAP1 were
screened as the peptides that could induce potent CTLs.

Establishment of CTL lines and clones against CLUAP] derived peptides

The cells that showed peptide specific CTL activity detected by IFN-gamma
ELISPOT assay in the well number #6 with CLUAP1-A24-9-255 (SEQ ID NO: 3) (a),
#4 with CLUAP1-A24-9-168 (SEQ ID NO: 8) (b), #4 with CLUAP1-A24-9-64 (SEQ
ID NO:9) (¢), #6 with CLUAP1-A24-9-154 (SEQ ID NO: 14) (d) and #2 with
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CLUAPI1-A24-10-91 (SEQ ID NO: 15) (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 2a-e). All 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 clones were established by limiting dilution from
CTL lines as described in "Materials and Methods", and IFN-gamma production from
CTL clones against target cells pulsed peptide were determined by IFN-gamma ELISA
assay. Potent IFN-gamma productions were determined from CTL clones stimulated
with CLUAPI1-A24-9-255 (SEQ ID NO: 3), CLUAP1-A24-9-64 (SEQ ID NO: 9) and
CLUAPI1-A24-10-91 (SEQ ID NO: 15) in Figure 3.

[0195] Specific CTL activity against target cells exogenously expressing CLUAP]I and
HLA-A*2402

The established CTL lines raised against these peptides were examined for their

ability to recognize target cells that endogenously express CLUAP1 and HLA-A*2402
molecule. Specific CTL activity against COS7 cells which transfected with both the
full length of CLUAP1 and HLA-A*2402 molecule gene (a specific model for the
target cells that exogenously express CLUAP1 and HLA-A*2402 gene) was tested
using the CTL lines raised by corresponding peptide. COS7 cells transfected with
either full length of CLUAP1 genes or HLA-A* 2402 were prepared as control. In
Figure 4, the CTLs stimulated with CLUAP1-A24-9-255 (SEQ ID NO: 3) showed
potent CTL activity against COS7 cells expressing both CLUAP1 and HLA-A*2402.
On the other hand, no significant specific CTL activity was detected against the
controls. Thus, these data clearly demonstrated that CLUAP1-A24-9-255 (SEQ ID
NO: 3) was naturally expressed on the target cells with HLA-A*2402 molecule and
were recognized by the CTLs. These results indicate that this peptide derived from
CLUAPI may be suitable as a cancer vaccine for patients with CLUAP1 expressing
tumors.

[0196] Homology analysis of antigen peptides

The CTLs stimulated with CLUAP1-A24-9-255 (SEQ ID NO: 3),

CLUAP1-A24-9-283 (SEQ ID NO: 4), CLUAP1-A24-9-31 (SEQ ID NO: 5),
CLUAPI1-A24-9-168 (SEQ ID NO: 8), CLUAP1-A24-9-64 (SEQ ID NO: 9),
CLUAPI1-A24-9-216 (SEQ ID NO: 10), CLUAP1-A24-9-154 (SEQ ID NO: 14),
CLUAPI1-A24-10-91 (SEQ ID NO: 15), CLUAP1-A24-10-104 (SEQ ID NO: 16) and
CLUAPI1-A24-10-125 (SEQ ID NO: 18) showed significant and specific CTL activity.
This result may be due to the fact that the sequences of CLUAP1-A24-9-255 (SEQ ID
NO: 3), CLUAP1-A24-9-283 (SEQ ID NO: 4), CLUAP1-A24-9-31 (SEQ ID NO: 5),
CLUAPI1-A24-9-168 (SEQ ID NO: 8), CLUAP1-A24-9-64 (SEQ ID NO: 9),
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CLUAPI1-A24-9-216 (SEQ ID NO: 10), CLUAP1-A24-9-154 (SEQ ID NO: 14),
CLUAPI1-A24-10-91 (SEQ ID NO: 15), CLUAP1-A24-10-104 (SEQ ID NO: 16) and
CLUAPI1-A24-10-125 (SEQ ID NO: 18) 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 CLUAP1-A24-9-255 (SEQ ID NO: 3), CLUAP1-A24-9-283 (SEQ ID
NO: 4), CLUAP1-A24-9-31 (SEQ ID NO: 5), CLUAP1-A24-9-168 (SEQ ID NO: 8),
CLUAPI1-A24-9-64 (SEQ ID NO: 9), CLUAP1-A24-9-216 (SEQ ID NO: 10),
CLUAPI1-A24-9-154 (SEQ ID NO: 14), CLUAPI1-A24-10-91 (SEQ ID NO: 15),
CLUAPI1-A24-10-104 (SEQ ID NO: 16) and CLUAP1-A24-10-125 (SEQ ID NO: 18)
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 CLUAP1 are identified.
Furthermore, the results herein demonstrate that epitope peptides of CLUAP1 may be

suitable for use in cancer immunotherapy.
[0197] Results 3
Prediction of HL.A-A02 binding peptides derived from CLUAP1
Tables 3a and 3b show the HLA-AO2 binding 9mer and 10mer peptides of CLUAP1
in the order of high binding affinity. A total of 21 peptides with potential HLA-A02
binding ability were selected and examined to determine the epitope peptides.
[0198] [Table 3a]
HLA-A02 binding 9mer peptides derived from CLUAP1

Start Position amino acid sequence score SEQ ID NO
34 LVSEVLLWL 164.809 23
58 TEQDRVFFI 61.024 24
95 KELLKITSV 40.281 25
85 KLYQADGYA 39.784 26

290 TLCLIQNKL 21.362 27
265 NLTYLEQQL 21.362 28
297 KLKEEEKRL 10.729 29
99 KITSVLYNA 5.499 30
188 AIKEILTQV 3.156 31
96 ELLKITSVL 2431 32

[0199]
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Start position indicates the number of amino acid residue from the N-terminus of CLUAPI.
Binding score is derived from “BIMAS”.

CTL induction with the predicted peptides from CLUAPI restricted with HLA-
A*0201

CTLs for those peptides derived from CLUAP1 were generated according to the
protocols as described in "Materials and Methods". Peptide specific CTL activity was
determined by IFN-gamma ELISPOT assay (Figure 5a-g). The following well numbers
demonstrated potent IFN-gamma production as compared to the control wells: well
number #3 with CLUAP1-A02-9-34 (SEQ ID NO:23) (a), #6 with CLUAP1-A02-9-99
(SEQ ID NO:30) (b), #2 with CLUAP1-A02-10-153 (SEQ ID NO:33) (c), #3 with
CLUAPI1-A02-10-85 (SEQ ID NO:34) (d), #2 with CLUAP1-A02-10-34 (SEQ ID
NO:35) (e), #2 with CLUAP1-A02-10-33 (SEQ ID NO:36) (f) and #5 with
CLUAPI1-A02-10-80 (SEQ ID NO:38) (g). On the other hand, no specific CTL activity
was determined by stimulation with other peptides shown in Table 3a and 3b, despite
those peptides had possible binding activity with HLA-A*0201. As a typical case of
negative data, specific IFN-gamma production was not observed from the CTL
stimulated with CLUAP1-A02-9-58 (SEQ ID NO: 24) (h). As a result, it indicated that
7 peptides derived from CLUAPI was screened as the peptides that could induce
potent CTLs.

Establishment of CTL lines and clones against CLUAP] derived peptide

The cells that showed peptide specific CTL activity detected by IFN-gamma
ELISPOT assay in the well number #3 with CLUAP1-A02-9-34 (SEQ ID NO:23) (a),
#6 with CLUAP1-A02-9-99 (SEQ ID NO:30) (b), #2 with CLUAPI1-A02-10-153
(SEQ ID NO:33) (c), #3 with CLUAPI1-A02-10-85 (SEQ ID NO:34) (d), #2 with
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these data cleey thyt ckopiisblyakpebsi GﬁUA&HMnddHSAQ&*O@DU@EHe)%@{&f&l%y(LﬁE@

1D No 3y (A Gl TEEURMIIAS Tty cepgtienrdls: GOy b d BN ?F?
processed anditexpnisseth diCLUAPE ar §1A-A€1020 1 wierhplidparedapd@Tonwblecul e and
were r 36%1% ' Zg&%fé Q%Q&i 1inkl “s‘ﬁ@]ufa‘?e%i%ﬁﬁ cF@%lfclaAGE' ol Al ?C‘ﬁ? ﬁd’%p  Lges

derive aval | e cancer vaccl nes
patients wit E@Wﬁoéxlé)rb?sﬁsﬁ@ HuN6Y: $3) {@Z@%ﬁjﬁé’m%w -An&PERQID NP: %ﬁ”}t i gen
pepti des a o %B@Lﬁy}l\glﬂlﬁ%ﬁgﬂ) va géti %h%eiEZ@ﬂl Ermetadty agamst
e o S S Pl AR B, B e o o
CLUAP1- A02- 10ifa3n( $eQfk D TNO:3bjty and deletiARhg A0Z-tHOe @@ro(sSEQuY, EhebEXIB8) 64 WO
2011/ 125139PCH/, 20181 Q903 Rat peptides of CLUAP1-A02-9-99 (SEQ ID NO: 30) (a),

CLUAPI1-A02-10-153 (SEQ ID NO: 33) (b), CLUAPI-A02-10-85 (SEQ ID NO: 34)

(c) and CLUAP1-A02-10-33 (SEQ ID NO: 36) (d) were endogenously processed and

expressed on the target cells with HLA-A*0201 molecule and were recognized by the

CTLs. These results indicated that these peptides derived from CLUAP1 may be

available to apply the cancer vaccines for patients with CLUAP1 expressing tumors.

[0204] Homology analysis of antigen peptides
The CTLs stimulated with CLUAP1-A02-9-34 (SEQ ID NO:23),
CLUAPI1-A02-9-99 (SEQ ID NO:30), CLUAP1-A02-10-153 (SEQ ID NO:33),
CLUAPI1-A02-10-85 (SEQ ID NO:34), CLUAPI1-A02-10-34 (SEQ ID NO:35),

CLUAP1-A02-10-33 (SEQ ID NO:36) and CLUAP1-A02-10-80 (SEQ ID NO:38)




showed significant and specific CTL acgivity. This result nmay be due to the
fact that the sequence of CLUAPl-A02-9-34 (SEQ ID NG 23), CLUAP1-A02-9-99
(SEQ | D NOD20)1/12803WAP1- A02- 10- 153 (SEQ I D NO 33), CLUAPPRCAROR201Q0@513 SEQ | D
NO 34), CLUAP1-A02-10-34 (SEQ I D NO 35), CLUAP1-A02-10-33 (SEQ ID NG 36)
and CLUAP1-A02-10-80 (SEQ ID NO 38) are honpl ogous to peptide derived from

Fgggg] %' :ig:sﬁﬁgéc?sﬁlgrgﬁl%&t %ﬂ@%’édﬂ% @?D%bt‘i\h Thﬁ%s}ﬁ'ﬁqﬁ hdANS rﬂ%ﬁkﬁghtf or
his pept | do tbotgurcs b Rs Al ?%%ﬁ @%@i@&“ﬁ RPS SRS

(h: L psi/ / w NBONICDUA ML -0 110l B53St (SEIQaIS NOgt3), @hUM;tM&D@d_(SEQSB?ge?ﬁ:t
the ‘sequence -4 DRy Sal205 D, E8EY Ny a LR AR AASRGSEE B | o
NO 30), CLUAPIO:A0Rantid-1183P(IER-1BINGEQ)D NID138Pare AoHol@o85 tq [BBQd¢ DeiNed34) |
&Bﬁgi A02- igro‘?’ib ggéﬁgo eaﬂ%gh:é Ze kgenwﬁ‘ﬁ(}séﬁgl%zégl S}ﬁm(aﬁﬁ'gh ’EE! ) a:’ld

possi bil (f%} t'lg’ f%ﬁ PPR%“' ﬁ‘é{"nat hic8 Wt %ed{ﬂ“é‘g if%{ lépﬁl’ﬁl#ﬁ ended

i mmunol ogi c rsagpﬁmﬁlﬁg)as&pﬁﬁesjméﬁlaﬁtﬂal@hﬁmu| e. [0206]1n conclusion, we
identified noy, HLA- AL 02 from AP .
?ht p: //W\SVW ncb? P Bl gﬂ{i% t/%f"ag% )e&/thE revesfjd no quL%n%ABith rr%%— be

Furt her nor e, demons At ep 7% ope peptides o
appl i cabl e f@rflcaahmolpwxﬁril@trtﬂel&tapilhomﬂlé%tamalfaﬁes Aphdatetbi the 8gque0&0M] The

present i nve@L@&PPVA@%@%(Wﬁ% 123P@VLU&P'1 @I()b>9 @é‘@m %Nd@@) from CLUAPL
that may induce otent anliﬁa(:%F& ICc anti-t onses and have

appl i - cabi | Gy 2B1-40%; 1§ 1p Ho: %%n@épAtP)}p‘égz 1@@@?{5 NEBHi nd
utility as peptuAel mcﬂmﬂs(mylmﬂo QSﬁ@MﬂSPIaASQQOBBﬁ@E@ MN@%@M e.dg.,

cancer, esopfgeat FuReiorso GRETRY ARERRE: vE gL el irutthere e g BifiSer
| ymphoma, newnobdsaktonedgednc theamotecalan cade. unfi@i2iH \Whinluaotdge: ps@mento
invention is ﬁ‘%%%lﬂ&f%iegﬁlg in detail and with reference to specific

enbodi ments ther eo be understood that the foregoing description
is exed2dy aInctomlpﬂl@ma‘tedﬁlgrntifwdmmlrféLén‘M*le|emt@ml@@t1t1@ derived froat e t he

present i nvegi[iiAp A thESndE &f §6L @éin&{mﬁféﬂrﬁ@’ﬂ%ﬁu EYeBHER JreUlty A1 may be
experinentation, one skilled in the art w | rea&) I'y” recogni ze that vari ous

changes and BRI GaPledpr eArserdaIMNOthEsRY - t her el n without departing fromthe
spirit and sqpgfsefial Appliedsilicy! nvention, the netes and bounds of which
are defined by the appended clains. 65 WO 2011/ 125139PCT/JP2010/ 006313

d ai ms [DAAi m HheAesesonsesien peptidesaenalifg rericulabi@pss dervgd figrer bl AP he
pepti de consitsd %a@flncﬂd&@ patEnDghBpeclific QEHENGEr PimEdeUAEbnes a0 haveruppliogi cal I'y

active fr agrrenblhty toa Wlfde variety of cancer types. Such TAAs can find utility as peptide
vaccines against diseases associated with CLUAPI, e.g., cancer, more particularly,
breast cancer, cervical cancer, colorectal cancer, esophageal cancer, gastric cancer,
gastric diffuse-type cancer, lymphoma, neuroblastoma, pancreatic cancer.

[0208]  While the present invention is herein described in detail and with reference to
specific embodiments thereof, it is to be understood that the foregoing description is
exemplary and explanatory in nature and is intended to illustrate the present invention
and its preferred embodiments. Through routine experimentation, one skilled in the art
will readily recognize that various changes and modifications can be made therein
without departing from the spirit and scope of the present invention, the metes and

bounds of which are defined by the appended claims.



[Claim21The isol ated peptide of clainmgd, wherein the peptide conprises an
am no aci d sequence selected fromthe group consisting of SEQID NGs: 2 to
23 and 25v0aotiB2513¢ ai m 31The i sol ated peptide of any om€TgP2b/eéedss 1 and
2, wherein 1, 2, or several am no acid(s) are substituted, deleted, or
added. [C aim41The isol ated peptide of claim3, wherein, in the context of
HLA- A24, the peptide has one or bOtmiﬁﬁ follow ng characteristics: (a)
the second amino acid fromNtermn dified to be an amino acid

sel ect g1 fiham t he gr oupag BB fpBdOhaRReOY L ah@RIKIBy, (WHERH] (R p_e}?ffdehi oni ne,
or tryptophan; and (b) the C-term nal _am no acid js %r is nodified to be
an am no acid sel ect ed PP ChECHRAD acidATusrreief GrUphé my paramipdogicalti ne,

i sol euci ne, tryptophan,active freghemnhereof. [ Gl ai m 51The i sol ated pepti de of

claim wherein, int context of. HLA- A2, has one or both of. the

Fol | owil S BiAr act er 1 st 1 Ehe 6 PeRieCE U MR T QPR P AR Tler i nus

is selected fromthe grampoeodsegtenagseddctddeinan hiee godp petskstiogioh8EQARd  ( b)
the C-term nal am no acﬁgs:izsto%la%gtzgqohgpm the group consisting of valine
and leucine. [Claim®61The isolated peptide as set forth in any one of

cl ai ns [€1aiB 34 wher ei n B igolplep pepficleiof agy ponaipdpimisdeanss2. gdeepept3-@. [d ai m
7f1An| i sol atled pg' YFUCIC| %@b%ﬁli\arﬁiﬂ@@diid@?.aiék%]})@tﬁﬁiehg&létéd,sﬁc[ﬁdéart h in any one
of claips. o 6. ai conposj tion.far inducin : in the
corrposi[gfabrﬁééorrpri ses 0 IB‘PIatﬁgggpt qﬁﬁ“‘“ﬁ@pf‘*ﬁ‘ﬂ@&)m%CQB?X%&i#‘Qny one
of claims 1 to 6, or onhe peptideres ofie ditetipof thatdicl@ahg defrsjterdsicset forth in

claim 7. [daimO91A phaymeeul ] G3lnif IR Tl RMedBhud i GnddifR F%atnARAAST
prophyl axi s of

acid selected from the group consisting of phenylalanine, tyrosine, me-
thionine, or tryptophan; and

(b) the C-terminal amino acid is or is modified to be an amino acid
selected from the group consisting of phenylalanine, leucine,
isoleucine, tryptophan, or methionine.

[Claim 5] The isolated peptide of claim 3, wherein, in the context of HLA-A2,
has one or both of the following characteristics:

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

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

[Claim 6] The isolated peptide as set forth in any one of claims 1 to 5, wherein
said peptide is a nonapeptide or decapeptide.

[Claim 7] An isolated polynucleotide encoding the peptide as set forth in any one
of claims 1 to 6.

[Claim 8] A composition for inducing CTL, wherein the composition comprises
one or more of the peptide(s) as set forth in any one of claims 1 to 6, or
one or more of the polynucleotide(s) as set forth in claim 7.

[Claim 9] A pharmaceutical composition for the treatment and/or prophylaxis of
cancer, and/or the prevention of a postoperative recurrence thereof,
wherein the composition comprises one or more of the peptide(s) as set
forth in any one of claims 1 to 6, or one or more of the polynucleotides
as set forth in claim 7.

[Claim 10] The pharmaceutical composition of claim 9 formulated for the admin-
istration to a subject whose HLA antigen is HLA-A24 or HLA-A2.



cancer, and/or the prevention of a posggperative recurrence thereof,
wherein the conposition conprises one or nore of the peptide(s) as set
forth inwopgooessp clains 1 to 6, or one or nore of theCpaPynwelsdtti des as
set forth in claim7. [Caim101The pharmaceutical conposition of claim?9
fornmulated for the admn- istration to a subject whose HLA antigen is

HLA- A24CoiimHUA- A2, 66 THO pAiliddckratdad 061 osia0d1/1 01668331 (), Gridim Hiklddie-

phar maceut i cal corrp03|t| on. of laim9 or 10, wherein the com positionis
formul ated for the trediofBil S ﬁ)r@gwéeéirfgrfh&q%amlﬂfg “Wt'hod for inducing an
ant i geCpimsent i ng cel IA@M(D)dfw'rtriduﬁmg an patighneprbientity cdb@d G )switlyCaALsinep
sel ected fromthe grou t he
peptide as set forth |P1dugﬁ][} Iﬂ%?mg%as}é)@fleg@agﬁﬁl{h\%%t&g)ﬁ: \ﬁ{;/lfo or i

vivo, and (b) |ntroduc(iah‘§3néacﬁﬁg%@(ﬂcewhéi€ ROpESURNY! {HE IE@BYPG%OE@a@@t
forth in any one of cl aj @ ih vio,beit (8 ofth VP& aniCl @i m 131A et hod for

i nduci ng CTL by net hod i.si.n ected fromth rou aQnsi sting
of: (a) co-culturing é&%@‘flpg% P?ﬁ'&?@ﬁ?%tl epﬁocg@g:gle Rﬁml‘gen%pﬁebg)é t'8 on its
surface a conpl ex of amnnkllofe aftlagenl an@lirtden pEOL i de as set forth in any one

of cl ai asalm 1t3£ on I(b) &%} ?ﬁﬂdtflérm'a CI(F\%D%TRTO[? iei\i]%}lc §r151% s{ﬁ: s@fé?t%8?r% L as

whi ch 6resent ts surface a co a pepti
set forth in any one ofthtgmumollsmtmg@f and (c) introdu0| ng a gene that

conprises a pol ynucl eOt('aﬂ@o -ERARH @)@p&él&\?‘éfcélﬁ%ﬁi R@C@T\@&hﬁf@&ﬂé bn ity

pol ypeptide binding to t pept e as set forth in any one of clalns to
intoa T Tecell. [Caim 1%1%??%‘@%1%8 %(Pﬁlﬁﬁﬁlgﬁli& é@%ﬁrpé)%mﬂq %S§efsﬁ9rtha%én>a
conmpl ex of an HLA anti ggwr olarihde wpeptide as set forth in any one of clains

1 to®. (b) co-culturing CD8 positive T cells with exosomes, which presents on

its surface a complex of an HLA antigen and a peptide as set forth in
any one of claims 1 to 6; and

(c) introducing a gene that comprises a polynucleotide encoding a T
cell receptor (TCR) subunit polypeptide binding to the peptide as set

forth in any one of claims 1 to 6 into a T cell.

[Claim 14] An isolated APC that presents on its surface a complex of an HLA
antigen and the peptide as set forth in any one of claims 1 to 6.

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

[Claim 16] An isolated CTL that targets the peptide as set forth in any one of
claims 1 to 6.

[Claim 17] The CTL of claim 16, which is induced by the method of claim 13.

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

comprising administering to the subject a composition comprising a
peptide as set forth in any one of claims 1 to 6, an immunologically
active fragment thereof, or a polynucleotide encoding the peptide or the
fragment.

[Claim 19] An antibody or fragment thereof against any of the peptides as set forth
in any one of claims 1 to 6.

[Claim 20] A vector comprising a nucleotide sequence encoding the peptide as set
forth in any one of claims 1 to 6.

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

[Claim 22] A diagnostic kit comprising the peptide as set forth in any one of claims

1 to 6, the nucleotide of claim 7 or the antibody of claim 19.



[ aim151The APC of claim 14, which igzyinduced by the nethod of claim12.
[Caim161An isolated CTL that targets the peptide as set forth in any one
of clai mew@ 2001/8513pCl ai m 171The CTL of claim 16, which iPsTiJR2iueew3sy the
met hod of claim 13. [CO aim 181A nethod of inducing an i mune response

agai nst cancer in a subject conprising admnistering to the subject a
corrposi[Cla?m zgsq)rrrlri Si ng_"Hlen]ie@hﬂed@e}a&ie;cﬁ'fanil @ﬁéhfdlﬁ]inam?/to@@zlh@fh ic k@ledred ﬂrgfno 6,
an i nmunol ogi cal ly actiyve fragnent.ther a,pply o] i ng
the peptide or the fradfeRtouP @%?t}ﬂglogfigjgﬁ%oéyﬁgr gﬁtgr;e}gn%ggt ﬁééﬁgof

agai nst any of the pept3d3dée, ¥s34615, B6rbh38.n any one of clains 1 to 6.

[ A aim 201A vector conprising a nucleotide sequence encodi ng the peptide as
set forth in any one of claims 1 to 6. [Claim211A host cell transforned or
transfected with an expression vector according to claim20. [Caim221A

di agnostic kit conprising the peptide as set forth in any one of clains 1
to 6, the nucleotide of claim7 or the antibody of claim19. 67 WO

2011/ 125139PCT/ JP2010/ 006313 [ Cl ai m 23] The isol ated peptide of any one of
claims 1 to 6, which is selected fromthe group consisting of SEQ I D NGs:
3, 4, 5, 8, 9, 10, 14, 15, 16, 18, 23, 30, 33, 34, 35, 36 and 38.



