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[0009]  When administered to a subject, the present oligopeptides are presented on the
surface of antigen-expressing cells so as to induce CTLs targeting the respective
peptides. Therefore, it is an object of the present invention to provide antigen-
presenting cells and exosomes that present any of the present peptides, as well as
methods for inducing antigen-presenting cells associated therewith.

[0010]  An anti-tumor immune response is induced by the administration of the present IMP-
3 oligopeptides or polynucleotides encoding the oligopeptides, as well as exosomes
and antigen-presenting cells which present such IMP-3 oligopeptides. Therefore, it is
yet another object of the present invention to provide pharmaceutical agents or phar-
maceutical compositions containing the oligopeptides or polynucleotides encoding

them, or the associated exosomes and antigen-presenting cells, as their active in-
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on its surfacgs] A method for inducing an antigen-presenting cell having CTL inducibility by

using an oligopeptide as set forth in any one of [1] to [3],

[6] The method of [5], wherein the method comprises a step selected from the group
consisting of:

(a) contacting an antigen-presenting cell with the oligopeptide of any one of [1] to
[3], and

(b) introducing a polynucleotide encoding the oligopeptide of any one of [1] to [3]
into an antigen-presenting cell,

[7] The method of [5] or [6], wherein the antigen presenting cell expresses at least
one HLA-A2 antigen on its surface,

[8] A method for inducing CTL by using the oligopeptide as set forth in any one of
[1] to [3],

[9] The method of [8], wherein the method comprises a step selected from the group

consisting of:



[8] A method for inducing CTL by usinggdhe oligopeptide as set forth in any
one of [1] to [3], [9] The nethod of [8], wherein the nethod conprises a
step sel ayDediiosouent he group consisting of: 5 WO PCT/JP2010/006966

2011/ 067920PCT/ JP2010/ 006966 (a) contacting a CD8-positive T cell with an
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induced by u$l(ﬂgFHehﬂetbd)dgH|9§3,p’tzliedﬁndﬂe Hhy andigerofs HIIA-AXD [ 3], [15] The CTL of
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[17] The anti 5 I f ] t dagen is
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[17] The antigen-presenting cell of [16], wherein the HLA antigen is HLA-A2,

[18] The antigen-presenting cell of [16] or [17], wherein said antigen-presenting cell is

induced by any one of the method of [5] to [7],

[19] A method of inducing an immune response against a cancer in a subject, the

method comprising the step of administering to the subject a vaccine comprising at

least one active ingredient selected from the group consisting of:

(a) one or more oligopeptide(s) of any one of [1] to [3], or an immunologically active

fragment thereof;

(b) one or more polynucleotide(s) encoding the oligopeptide of any one of [1] to [3], or

an immunologically active fragment thereof;

(c) one or more isolated CTL(s) of any one of [11] to [15]; and

(d) one or more isolated antigen-presenting cell(s) of any one of [16] to [18],

[20] The method of [19], wherein said subject is HLA-A2 positive,

[21] A pharmaceutical agent for the treatment and/or prophylaxis of cancer, and/or the

prevention of a postoperative recurrence thereof, wherein the agent comprises a phar-

maceutically acceptable carrier and at least one active ingredient(s) selected from the

group consisting of:

(a) one or more oligopeptide(s) of any one of [1] to [3], or an immunologically active

fragment thereof;

(b) one or more polynucleotide(s) encoding the oligopeptide of any one of [1] to [3], or

an immunologically active fragment thereof;



(c) one or nore isolated CTL(s) of any gpone of [11] to [15]; and (d) one or
nore isolated antigen-presenting cell(s) of any one of [16] to [18], [20]
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fragment t her@ofne or fixyre 6AE.(Orthatiy eappble i boldewt todasiplendabi olgedphptide of

ol i gopepti de 3 i | ogically active
fragngn!to theﬂggé??@b‘%[qg}\% @%ﬁ%%%@%@&%fﬁé&%%ﬁf}g‘%ﬁ%%e g(c) o%e or nore

ant i gen- pr esétlimghaelarguicalneesicher indyciag £l wheigin thp a2t cgapesssiadehasf any

one of [1] tendcditicAng adreptdb ARLdradaN at RAA oné ddtiveNReedie AI)Qeledted $ont fhat 1S
capable of binding to.a conplex of the oligopeptide of any one of [1] to

[3] and an HERWRAONYEM&MN-a cel |l surface, [22] A pharmaceutical agent for
i nduci ng CTL$3) onbei @idie bligopeged(s)adnpy baesf [d | phid] maca tinhaablogicati¢ egivabl e
carrier and ?}a | e RDE active ingredient(s) selected fromthe group
consisting o AETER) 0e or more ol i gopepti de(s) of any one of [1] to [3],
or an i munol(eyineairinyore polywecléqtaigse ancadingr the bligopeplidoafeanyrongwf 1] to [3], or

pol ynucl eot i qg(iﬁ)nuggﬁgggwa&h@fpa[gjnggpglglteiogl’e of any one of [1] to [3], or an
i mrunol ogi cal ly active tragnent thereof; (c).on

ant i gen- pr eséRtANR@T EXIE pIZERIRERERERGEF1IAS) PoFrENEE o FOTRRIEX b1 thgoliepraptide 8f any
one of [1] tanf3he and]an3iadd anHLGemigkR3] The pharmaceutical agent of [21]
o 2L, e e R TR B BRSSP S S Dbt o
agent of anyfanalgéd fd2lhe admihRBhtiomtoi acdubjest why &cldi. AA2 pa@&livdJse of an active
i)lr‘?éggieg{‘it dZ ‘{‘% G%@%gfﬁ{/rﬁ%@ﬁﬁﬁ%% Q%e%}’ 8{ %ﬂ?(%‘ie;s&fi[ﬁ'ﬂ 18123], whith iP06afne™r
25] Use of an active ingredient selected from the group consisting of :
(a) one or more oligopeptide(s) of any one of [1] to [3];
(b) one or more polynucleotide(s) encoding the oligopeptide of any one of [1] to [3] in
an expressible form;
(c) one or more antigen-presenting cell(s) presenting a complex of the oligopeptide of
any one of [1] to [3] and HLA antigen on its surface; and
(d) one or more CTL(s) that is capable of binding to a complex of the oligopeptide of
any one of [1] to [3] and an HLA antigen on a cell surface, in manufacturing a pharma-
ceutical composition or agent for treating cancer, and
[26] The use of [25], wherein the pharmaceutical composition or agent is formulated
for the administration to a subject who is HLA-A?2 positive,
[27] An isolated oligopeptide comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs: 1, 3, 5 and 6, for use in the treatment and/or pro-
phylaxis of cancer, and/or the prevention of a postoperative recurrence thereof in a
subject who is HLA-A2 positive,
[28] An isolated oligopeptide comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs: 1, 3, 5 and 6, wherein 1, 2, or several amino acid(s)
are substituted, deleted, inserted and/or added, further wherein the oligopeptide has
cytotoxic T lymphocyte (CTL) inducibility, for use in the treatment and/or prophylaxis
of cancer, and/or the prevention of a postoperative recurrence thereof in a subject who
is HLA-A2 positive, and
[29] The oligopeptide of [28], wherein the oligopeptide has one or both of the



(b) one or nore pol ynucl eotide(s) encoding the oligopeptide of any one of
[1] to [3] in an expressible form (c) one or nore antigen-presenting

cell (s) pwezemntdisngoa conplex of the oligopeptide of anyPomaPf0pdped o [ 3]
and HLA antigen on its surface; and (d) one or nore CTL(s) that is capable
of binding to a conplex of the oligopeptide of any one of [1] to [3] and an
HLA antigen oMi@viagharddefiaee, in manufacturing a pharmaceuti cal
conposition or ent for treating capncer, and [26] The use of [25], wherein
the phar maceld) foreccntinadcohiron ﬂa%& AFTigUs Hrl‘gﬁﬂ%ﬂ%dmftg‘f)n{nﬁeand

adm ni strat i gb) the Categhippleghinwfacidiis villnd-od2eparl ti ve, [27] An isol ated

ol i gop ide 1:S] ) i I 1t oup
oonss DA 31c, SRTRE A R, T DRPEL S SRR SFRE et LHAMIAE L P
prophyl axi s @tore Hbeappargntvhen the doliene detader descEptimsis sperincpyEn¢tisayrifence
thereof in atm%baﬂyﬁ% figurkl- Mk aRPHst H¥Revdr28ls tObeiuh@éalosd ik be@REPt i de
conpri si ng ar% am .no aci sefgﬁence sel ectgd f{oomtheﬁgerd%geg consi stltng of SEQ
ID NOs: 1, 3[0%68QiAg seMMiReidhe nyenton ad g {pljoxiingdgt RN g0l EX-
substi t ut ed, eapliéit¢embodigentseshdand raxriaded thefinvdntien onbeeealreridie em-

ol i gopept i de hgﬁlle%yst(%ttﬁxfngerﬁi()lnyﬂphzf)rgéll}lz?r gijl‘)thel inﬁe%?iloglis! ads Ifibequlre 7 Sith" the
t r eat ment ané’?or prophyff axi s or cancer- andr or 'the preventi on 51<'a

post oper at i veeferwoes tognaenbenof specificensbalub¢metit whbbd appricietadthpoihetdeve, and
11291 The ol 's&%ﬁﬁtik A8is@htidealhe m&{tﬁinmnhﬁfn&!cbgﬁﬁﬁ%' agefinﬂﬁﬁ% B8fhe OF both of

the 7 WD 2011/067920PCT/ JP2010/.006966 fol |l ow ng characteristics: (a) the
second ani no IAENHOR rGHHouRSodificafinmsmie appligasions Hay OFcurde Hoshvhe areavkdledn) t he

C{ L erm Bal ?ﬁﬁi ﬂfé;@tfc vghbst dé@hl}tiﬂg‘ r]?@in ih@tgpi'trmnd ﬂféﬁ&&ﬂbddf tﬁéjﬂlivéliltﬁﬁf, tu?)clletsbﬁb@ibovei
0 er opj ec n ea res of, rtne.1 nventr,on w eco . Nor u appar en
mhen the T ol P apPraRied o dkEr st B GO SOMTIhEL sy der
acconpanyi ng thd gaseas inaaati exaitihecppatdonvmrthis istminary andoertaimcenistdioents hat
both the for i i i t f ' il.ed
Goscri pti on SPRVAE) BUTRELAG Rl ALY BAR ARG AT IR P Sy OPb R €0

i nventi on or festies, bahefes aad edvanbeeli widhresapphrenhomihemavenn conjugssionivath ar

while the i nyeNdORphSiHESGH I&AIRE B e Ml BhANE Baflien@ s R8I BDBFa v
specific enbodi ments, “it"w || be appreciated that the de- scription is
i |1 ustrati ve Relioe. dloreeitighcodrieradion of thegristenges waoRerafsdetsifg of t he

i nvention. V@piefPeeripticinbf D¥ayiifksappl i cations may occur to those who
are skilled in the art,; wthout departing fromthe spirit and the scope of

t he i nV@hkdlon,Vaiougaspeetssad apRlicaienssyl sehpissend iyiepeon vilkesgome appugedyto the

obj ect Si ;eatsldi{H@é artf@@tﬂ@ﬁdri&n@ig@raﬁalz(@ﬂﬂ@gﬁn%f gésciiﬁiﬁ)rp%f&ﬁ@ﬂguﬂegw%ﬂﬂlhieon Wi ljl be
appar en ro i S summr certai n enbodj nen scrl be el ow an

P ba  badik g S RGO of T St ety il P @eleped cabprggroEpen
features, befi@ldvwss and advantages will be apparent fromthe above in

conj ungf -1 b . ' i | S |

r easoni@?%ﬁli \rfu#lérl gﬁggs %gcqggl%gl%@él\ﬁ/\lg Ofﬁlg@ gg%qufflgﬁgbg?a g%@t%%ﬁh te‘?]%trtei on of
t he ref er encegluced oy fbAad 2 tangeeic mic@ G dfs sDogdatedwitbpeptidep SRRARSNOs: 3,

[ 0014] Vari ous, 81§ Show S bt NG AR SrohctivRGepbRRSEL bRl (AR dié || become
appare © cor?trols (upper panel). Error bars represent standard deviation (SD). Statistically sig-

nificant differences are indicated with asterisks (* P <0.05). Exemplary photographs of
ELISPOT counts of triplicate wells are also shown (lower panel). The CTLs showed
203 to 226 spots/well in response to BM-DC pulsed with the peptide of SEQ ID NO: 6
(panels of leftside), whereas they showed 74 to 105 spots/well in the presence of BM-
DC without peptide loading (panels of rightside).

[0016] [fig.2]Fig. 2 is composed of a series of bar graphs depicting the results of an IFN-
gamma ELISPOT assay on human CTLs of healthy donor 1. Human CTLs stimulated
with peptides of SEQ ID NOs: 1, 3, 5 and 6 showed potent IFN-gamma productive

responses against T2 cells pulsed with cognate peptides as compared with that pulsed



skilled artisan upon consideration of the brief description of the figures
and the detail ed description of the present invention and its preferred
enbodi merwe 2odt/osho2bol | ows. [0015] [fig.11Fig. 1 depi ctsPChgP2EE00M6es of an

| FN- gamma ELI SPOT assay on CTLs that were induced in HLA-A2 transgenic

m ce. CTLs stinulated with peptides (SEQ ID NGs: 3, 5 and 6) showed potent
| FN- ganma pr edtkCitiele@aitd SO tide 88 <0000 Bred budstrepreeat Sbnt rol s (upper panel).
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CTLs showed . i i¢h the
pepti de of Sé%% %ﬂﬁ%%ggé‘?%%%{e SM(% hPré(%rtng%g{e@g ptr gﬁ%@qfﬁg%%gﬁé\;\\@gj 74 to 105
spot s/ wel | i fhflegrescepessactivated celBrproo siiabsisue dpept thelexpressiinrf (IDHNa o the
rightside). [B@3@Facklol QuAdirCTLs of hSalhQMRASEHoOng coRet piticdf | BAEr 9r aphs

depicting the results of an. IF | SP S on human . s of . heal t hy
donor 1. Humdf 'gn &I&rﬁfPH@%ﬂg\gﬁ?‘ﬁB St-ﬁdgr gf é@éb“}rﬁl :Wlﬁ%ﬁh%,l’e@lcgnd 6
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cognat e pepti.des 0 d wth that | .
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| MP- 3-speci fic human C’I'Ls from CD8+ T cell's of HLA-A2-positive |ung cancer
pati ents and Whe&FieRipd @8 torls. Whearthey wyrestiagidaied with éherreptifle SEQFIDEXEST. 3 or

(f 1 uor escenc@achmpaleddviteddntrdRIPhATB) g_é[‘[ﬂ&tyﬂie&:yt(ﬁoﬂ&'&}eﬁﬁ IMIPS-p¥@riesdiign of

CD 107 the cel f { heal t hy . 1 or |
pationt 1 af BEHTS(1AT AT DR U1 PRV 480 sarRenee ook g e "

stinmul at ed wiaphin$th2 q@edppilded wizth ehespepride df SEQHDRNDCI (ddeu oriagde left and

i sot hi ocyana ' 4= i - r.

Fi TG cony agar B SarnlaRhatt Aghle CRSEQ1P 80" b Rk HRREoRPRRED B0 12
control of steipusadorith OrleyanedeV <2 pephidesddlongd Hiapgly) mefti-geasmabsaytai ned
W th FI TG comjabigh188 repdsentCihel et ndidt ob Gohtifld 19VE EalP@BRN basedR RS fle@ Of
CD107a was detected on CTLs when théy were stinmulated with the peptide SEQ
ID NO 1, 3 Jplugs afs2 BHsaF &MY th control. Part (B) depicts the

cyt ot oX0@Ig]y [0f.4|VE-Bis sp@pbiddef @hbSesagfaansd ) ahd 16l (B3 giiphs eghivddgtindieion

cognate | MP- 3- ived peptides. oxjpgity of CILs a t T2 cells

ooPaad i th DhBbeeraRRRr HamRE % ficsnSe pinkrep dRRl ot (RIS o
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cal cul at ed b&sehichen agnénstdaselapulees with eognategiepidases ge@agred Mattat pulsed
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epicting I nductl.o -2-SpecitTiC 0 ree ng cancer

patients. Paraftefl%s%a T -éT‘Elgb%f%EfQEféamesﬁ%rﬁraﬁgbggeR}?“ g;liﬁséﬂ “Cf@#fﬁgi

stimul ati on RMBMCpepluhgeakr midnt DwNG peptidanel $TQ MO 1D dwatibnewithde of

SEQID NG 6 gk £i,C | EN-ga . i LN T ['ls

ouised with e B b ek SN HBIER, Ry SLlinR IR B ot oy ant

H V pepti de. cSgeatd paptided dsycosipgradf withaoselpilfesk eitle aseletrast Hhdipeptided wi t h

asteri * . d ] : ) i S

hauced TS Bt e ok LophRlor b SRER A Hhe BppCaEch ) nCRRWELS! T,

and patient 3ZelGaseRsy¥peingd-1d+s aggdymey gt lings spdrgepowsit stpasesiwz dMh- 3 Rajt

agai nst T2 ceh prepets@d codki€ Rl of €Al isdRicas froaNPRIVIER ofhtdltHyhasr pul sed

eries of 11 08 Bt B e TREQ BB > 8 dlup SuSERRE Bl Ry cmie

and tunor celshowédhesoteridagenoustaynseRANES $  IMP-BNRIBA- A2Z),tbu owedesent s t he

St bt on sy IOMER R by S IO BUpLOTTRNES By Be8) e SODEA- R0
CTLs showed &prtéBoRricserdtthe iy tojoxagadtivsties PANELS igduvpd Sem PRMCARE Jungmgnceshowed

No cyt ot oxi C pagddt Mty saaRlMDh WHpeplildrSEGANG: S 1889, ArAhtibhtVPwiH the
HLA- A2-). Part (B) presents the CytpOtOXIC activities of CITLs induced from

PBMCs of | ungeetscd PR SR brvengeseierby alirdrletictns e brgsaés lorshares | D Nos:
3 and 5, and patient 4 with the peptide of SEQID NO 6 were detected by
"Cr rel ease assay. These CTLs showed 9 WD 2011/ 067920PCT/ JP2010/ 006966
cytotoxic activity against PANC-1 (I MP-3+, HLA-A2+), but showed no
cytotoxic activity against MCF7 (1 MP-3, HLA-A2+) and A549 (| MP- 3+,

HLA- A2-). Part (C) presents the cytotoxic activities of | MP-3-specific CTLs
agai nst MCF7/1 MP3 (open circle; MCF7 cells transfected with I MP-3 gene) or

S F AT —r~nA N



[0021] [fig.6A-BlFig. 6 is conposed of @ series of bar graphs (A B, D) and
| ine graphs (C) depicting the inhibition of CTL responses by anti-HLA cl ass
| mAb (WeWB2011l@g@2a) or anti-HLA-A2 mAb. CTL acti viti esPChdBzaolodooeim PBMCs
of lung cancer patient 14 by stinulation with peptides SEQID NGs: 1, 3, 5
and 6 were detected by |IFN-gamma ELI SPOT assay (A). The | FN-gamm

pr ﬁdgCE ion rrgglilogsl\xfgda&my fagai(ﬁjéﬁlmm W??tmtz%i-!&b'*)%ﬁt%ﬁom’d M?éy%&g{og}d’&her eas no
InniEpirtron o A a Cll O S e re n
o A PR et DR MU PRl AR e hado tbab B A R a2t Phd (Gl 1

significant @idstek aragsotaxie atthdiiesadfdVPABispecifs¢ €TLS kgaifist MCK7/OMPS Y open
| FN- gamma pr oduct | (B nd .cyt ot X Giot an di at.ed by CILs are
i ot od. | oUHEL MR AT RRE R K BLARE Y i) BEflioy (RS Sl e o Pancy

+ control mAB'CrBelesseianshiycat e t he | FN-gamma production (B) or cytotoxicity

é Bklcﬁhqmzd}te (68D @@@)@&ehism&scy@g%ﬁ%gﬁﬁﬁg% wm-\aiswcﬁ?@l@is(aﬁma b;ﬂ s),
+ contr Q'L(E open bars)  or + cl ose rs).

Repr esent at i ¥ Pér} WP%@)JSI R Z@%ﬁég\ﬁﬁgﬂ?@) £Hel §$9ar esults
i s shown. St atlosidiloadnky) diatyaed by 8qi-reledsk asapcEise CTL (BYs greradtatireatied w t h

asterisks. [ fi9..6C.DlFig. - DL s the nt i of Fig. - B.
besor | pt ton O aEssa AL Blse R el tedp bRt SR DD T ol e Bl | o
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testing of enbodi ppnla20f (NP8 Bl MeOE7 LANGRT AR, L horpos 6f erred met hods,

. , § | P , !

devi ces, and materials are now'descri bed. wever, before the present
mat er | A& 1AndigEAnB &L £ e compeserivba seiigs of Sat grapls (fhdeV88 ding BEPhS Ho)
g_r esent | nvera&ft)i@ﬁr_lg fhefilﬂtibi![tibﬁiof lecm@sﬁoh@esn?zratnitmmrctmh IgﬁAb @Vg/gg,s%(}za) or

I "Tensi ons, na | ol 0gl.es rot.oco C escri pbed. ne n, as
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It is al so tetilmelatindevitt pepdddstiQ 1IN Gdse N3, Hodmigy waisekttactredtbyd Fifeganmpt | on i s
for the purp riybi : i F oV i i ly,
bnd oot | EsEORARRE N TR Rk b Bon SEELANDy e CTPOGLIRARRR"
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claims. [0024kdigndivitl.agUieA PR GACHHRWNR-1 CRG2N ErRRbER e REseRBEBN S a-
application nentioned. in this specificationis specifjcally_ incorporated by

in th f
ref erence hetigiigrllysignificaghdiffeganges qupifhiceted Wish piteisknér Bﬁp-g@- {ig\gamma
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h di scl it DI ' ion. Unl t her wi i ned,
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e " | ¢ ) o i on,
el udi ng def e eoe Ve B PRECT (AN PP ANCIE BAREAZREER bhEd o

and exanpl es PANC] tblaskingimab (gaseyl bapd. Represeptadiveldefa fionpevg inderengent ex-
[0025] I. Def ipBiifnkeRSvith sirh18 NRUIESS sibwn. Sefisticalifdionifi@nt distebtnest iNgBEhR Mean
"at | east one" unl ess otherw se specifically indicated. The terns
"pol ypept i de'ndic @S‘EV}“@J@“C%%- "protein" are used interchangeably herein to
refer t002]pofiy.6€rDHig. &0-DAs deicdntiesitidnes Figlba-Berns apply to am no acid
olymers in i ch.one ar, re amno acid residue is a nodified residue, or
g n)c/)n- nat ur aﬂ?ﬁcg&%?ﬁliqﬁm(ﬁﬂée,n@uch as an artificial chemical ninetic
of a cqooxE3ponditi@ghahymtHods OfE kel sﬁﬂﬂﬁ@r@@ﬁi@ale@t&o%s!{: _dgﬁ:rﬂb@d H@*temr ally
' 1de". so I mes

i i .pal . 0026] . T "oli .
dsed 11 the 5REbefeddB R TreRE colrone: tbaaralrE of e BER PR RR B are 20
residues or fesersd myhodaldeyicds andsiattuiels aoy néveviescribed. [Hvgtvir, dafbré the
typically C0%&@@%@&1&1@5&&&&99%9& Qdﬁpﬂg{% gégn&e?&bgd’ﬁﬁz %ngEe%Qntg or 10

resi dues. Through the present specificatlon, erm "peptide” 1s used for
the sanme neamivegliasistioeliméiedo Beipgaiselsr pides: shanceskimensieswngierigseci fi cal |y
indi cated. [ QQ2{ddbRgidsepiMocdl &0, @&SétbedaRrdis 8 (RAE @la) vaff Bracé@amdtwital |y
occurring and synthetic . S .

routine experimentation and optimization. It is also to be understood that the ter-

minology used in the description is for the purpose of describing the particular versions

or embodiments only, and is not intended to limit the scope of the present invention



am no acids, as well as am no acid anakggs and am no acid m netics that
have simlarly function to the naturally occurring amno acids. Naturally
occurri ngvarondeands are those encoded by the genetic ®cHaP28060éd as
those nodified after translation in cells (e.g., hydroxyproline,

ganmma- car boxygl ut amat e, and O- phosphoserine). The phrase "am no acid

anal og" refelvﬁuctlpwnplbmlﬁmn&Soﬁmaptﬁtﬁé@eh&&l@aﬁﬁ‘g basi c chenmical structure (an

| ph b d R
ar bup) 028" ol G B TR hcaftnt BhER e Bl B e PR B S or
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cheni cal conpoun erent structures but s ni unctions to
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terns "phar W%E&Hﬁh @1'11111’%%5& as aRf as Ri‘ﬁa[tﬁﬁ%ﬂg%élﬁﬁhg %ﬂ%%i&p&?ne@re used
|nterchan eabl(;ﬁﬁto refer to any fg[ent stance or copposition made by

admi xi i dry o ’cgﬁBeFﬁ}désé(?W IPSPatsed B aﬁ&samﬁﬁ%ﬁlﬁ%@aﬂr st reder
physi ol ogl calub yep&ﬁéaﬂﬁ@bzhﬁ 20@¢didRE or Eh&r ptpplasley Tpfeafdrras:@utewelallnl l¥yng@le @ﬂpt abl e

carrier’ i cal C carr

ohar maceut oAl vyal EbERsH BoPEGRR) AR a5RBbal by oSl S G by AR
subst ance or Thehigbltks piesanit spHcgrabon, thoterhi” pepteld” tsorse@fdrlthwmheanefsmhgu
filler, dilu % " terial, involved in
carryi n or ?Fgatﬁggoﬂl@ﬁgﬁ ee%gugfg%%%%aﬁgéﬁgaﬁhﬁgw ar macophores from one
or gan, [B927)or thhsricrat "anpao peidy as ved Agesinestery rcg%?fﬁuraay OfBY DN DT NEFEC body .

The phar MB.C eylifRhcid@d 8Nvell Q5 aHHRRE 4aRidS afd albnllR RiEsAREtdsMVERhvON find
partlcul ar use . s](y\éacm nes.. In the context of the %tuggl i nvention, the

phrase "vacciHgiar MR P dhe aguiplly gecusring MRS PSS rarm)‘nor efers
to a subst aneeids hatthbeentdiedfbynht pafetit ooda)duioell anthost umdrﬁeldrmﬁuamrir)slampﬁn

i nocul ation i.n T erm ve | ngr refers
to a subst ance&?qlsate %”%5&0{(9%%?8% I%% arbm%% arlgzge,ba}%g%gi BE P?se?mg Q"h

physi ol ogi calphjsatamive aC@eamaioghreé@’syo cq'rnp@nplh thatbaveuhé grame @g@rﬂhemncal
conposi ti on, strﬁ‘&ﬁllev(%l h?ﬁé @&l’o&%our{d%% hz/df eﬁ‘ aséhl?%x‘é‘r%guﬁ WAt n%\% Mhnd
obj ecti ve phar nacol ogl fect. , ase of pharnaceuti cal
agents or colpESEPIRIRS %I@ruraléséorwrrﬂrrgeammeaﬁw d¥e pmedidise Ro#oBR Otancer ,

active ingr e%(ﬁ‘lﬁlﬂi&i barakbchﬁs @cggnh@n@srenﬁ@rﬁwm&h@ﬂﬁetﬂi@ﬁmlse@&omeamedhme one
/or tissues

bi ol | tl,

ot Peod) S0 O S g e v i e AR e R SR o RERR or
i nhibiting calmhava;@fﬂeregr mutcturesjlatmgnﬂeg foctions td gepembmnsro acelsl s and/ or
tissues, and s o . TURLEAL Ve R 59 AEF Lo BN ARESgN S 1

|nduct|ons of S recogni zing or cancer ce ore tormnul at ed,
"active ingréyinbals or the aaedeftar ey mpels deqogmagnded by Ke IUPd\r%UBlB:@@l@ﬁa@al or

"techni cal pneEMGEiaturt ©83RhikbEss ot herwi se defined, the term "cancer"”
refers to the cancers, over- expreSS| ng, the | MP-3 gene, exanples of which

i ncl ude, but ahe orEts 12ERR s dﬁ)l}frblc epgg.@; C élﬁelgﬁptl%dand nucleic acids™ are used 1n-



12 WO 2011/ 067920PCT/ JP2010/ 006966 esophageal cancer. Unl ess otherw se
defined, the term"cytotoxic T |ynphocyte", "cytotoxic T cell"™ and "CTL"
are used woteriglsaazgeabl y herein and, unl ess ot herw se speTiIIPRENDI6Y66
indicated, refer to a sub-group of T |Iynphocytes that are capabl e of
recogni zing non-self cells (e.g., tunor cells, virus-infected cells) and
i nduci ng the tcﬁ'el@in@ezﬂﬂy Bereth Wedsk dtheliise sgectiidagy Yﬂcﬁ@t@ﬁﬂd%ﬁsmﬂlﬁﬁy tethen "Kkit"

as used herein ence to.a co |nat " eagents and ot her
mater gl oo emed ER S A HFaR bRl R D PhelBham cr oar ray.
chip, n8038dr, Thedeso "apent! and 'wompositing eard @skd ingtchtahgeabbyr Imreikite fefdygolai nmited
to a parti cul ?(;du?plmuagl‘% tﬂysﬁ%tzlffegqﬁ’%@&l@ntgﬁg{hg Pé@ﬁ@c{ ﬁ&%% weRGdaRpr el n,

in the conte |t|ve refers

to that the Supsjuscthapiespit ﬁhé‘??tﬂyr‘i’é HsHpEhugTam mmhl@@@rbqube)ﬁ@qﬁeéo@s ess
HLA- A2 ant i ggRedd&i€in tﬁ@gbeblféda&o@ﬁisl 91%1'1 tbﬁnseﬁmél@ﬁ&% th® nfeRlfles 'Phatnfle

subj ect or patient, as.an H_A ant he extent. that t t hods
and conposi t|08‘ht§ai)far‘f H’ée“&eéé%ﬁ}co %“'n?t '8 “Crtnl‘?*?g ‘{]‘Eg fheagiyGingts leé‘Hngbc é‘gcf
t he ' treatnemhyuﬁhnﬁ@ﬁdﬁh«@&hﬂkﬁﬁkn@nhecand@amﬁéua@&h;pﬁdmnmmﬁramhst Ieads
to clinical %?regtiy rindy ?ectl?sfrorgl%gﬁl%tma% ! r(])me )f& 81% ﬁégge ah n ofo’ Ao or

expression, oOr a-decrease-’in size, reva I'C potential of
t he cancer imargef @abpgecﬂlentvmrfrqrMélssmmnmﬁmc gr app @féhle pllglﬁdhqnltsa@t froall ly,
"efficacious otﬁ?ybg Bi‘ﬁ%%cﬁdns o?hﬁé&éud?l% oPBﬁé’&f}héreQﬁ@}?@ﬁqgrefd{eﬂfB QeSO

pr events or alle clini ca ﬁ tom of cancer fi caci ousnes
det ermined i ﬁ@scaeﬁe& @fdhe PICPENt AMFIRAIbURE §EDH JharBRceyticsd gkt n@ndorphar@au ng
the particul @euticdm@mpsRion" hROZ2Y me&H@geaﬁlﬁmrefaa@ ahygoiBlsiBAscand com-

t f..th t t d | text .of th
"or bventi on PatEom el Ry e urE SR et PSS PR AN

used herei n ophefidogitdlyaaygepable vatrigr. tThatphrase Uglesmbdeatiballydeneméibleoartiat'i t y
or norbidity " y| axi s £ .

o oy s She LGRS e PARRELL 00 0 R, £ Bl o
prevention amhymlogﬁ@ﬂ}a&qogptabbmat@meé Qevpes sioneribstehcesprdickisies ncl bidar y

and tertiary phenNgidd ), a@iﬁﬁﬂﬂ%fsbf?@ﬁﬁ&ddﬂlﬁ&l@*}%%& s%%ﬁf@%%éaﬁﬁfahﬂ ties
ai mred at the preventlon and prophyl axis of the progression of i sease and

the ener genc&aiadyiyR! 6‘?%1na€§‘ff\)()é’|gloréf§m$l)é’6t&ﬂﬁ tﬁ@ S%M%Ctﬁ%ﬁgilﬁl% PPWB%%mof an

al ready est abbpishedréth$aastrayord meti@f bifle bodg ttd Arvtidtdrgduepdi€on of the
disease-rela;eaxconplications. Al ternatively, prevention and prophyl axis
can incl ude ‘de range of prophylactic therapies ained at alleviating the
severity of t hidhephatmaeliaral dgswy garompesigjony efdbe pregerttheveption fifid paticaar and

net ast asi s Og‘fé Mcém J 919 toiéjcloﬂ e‘kh@f O Pfe@%‘rg ln%fenhﬁlg thd Q:t"vlag%’?@t(hﬁg the

treatment an rophyl axi s of*cance pr nt|on of
post oper at i véciegediioraside IMMEReIMIG GREAMRATBIoANyelsrs fﬂ§ub8WW@Whﬁdw§ﬂEbs such

as the surgi galctiof APMRALCOInLARR imARh[tH updhBobmiid ntPmighlst he growt h of
cancer?gﬁzjengﬁ t he,invol ution or reg@§55|on gf a tunor, the induction of
rem ssil g OPL YR IgFe e e BIR LBleBT o AgHRRINCe iR N RERAD PT ¢ URPSE LN,
and the redudldtdnbiologicaty od ghyWol@Hd:11y067 9 maﬁiﬂu]bﬁﬂ&ow ﬂ%ﬁﬁ&uhbhlalgelﬁmr of
rrrrgﬁ ?Zf ?tSIyséngI)f ﬁp&lh(\)/ne "S%tﬁf%tlrgfrgélel?tn gésfgrg,f E) h%gl?s&a%%h)(}l}a? 51?10 O an 0 ?}QC% £ pqﬁ §ases
decr eases t heologirel &ffest. Ronppamplerik enss of pheumeachiitimad agf’ailtﬁdorabhe?@slat)msfor use

detectabl e 33{15@&%@&9&&8”@@%’&% &%Q&%E -acti@d in gf‘e%lm%'ts% RESHGT BeofR-
i nprovenent of synptoms constitutes ef f'ectivefy treating and/or the

prophyl axi s iPREHRREME0Rd Spskleaspopobiolpsical erpfyeivlagically AChumpAng #11st abl e

di sease st at @nd/b@ﬂé?sﬁ]:d dirdch of aftiextly. PhefbRBlyDE @SRt oh MAS MidlQTR, relliengd & M-
"anti body" 1b1{1ng Ca%cé:r cell growth, damaging or killing cancer cells and/or tissues, and so on.

Typically, indirect effect of active ingredients is inductions of CTLs recognizing or

killing cancer cells. Before formulated, "active ingredient" is also referred to as "bulk”,

"drug substance" or "technical product".

[0030]  Unless otherwise defined, the term "cancer” refers to the cancers over-expressing the

IMP-3 gene, examples of which include, but are not limited to, lung cancer and



munogl obul i ns and fragnments thereof thas are specifically reactive to a
desi gnated protein or peptide thereof. An antibody can include human
ant i bodi e§0 2privasee20zed ant i bodi es, chinmeric anti bodi es, POIrgpaddHi6e66
ant i bodi es, humani zed anti bodi es, antibodies fused to other proteins or
radi ol abel s, and anti body fragnents. Furthernore, an antibody herein is
used in the bmq&dgﬁﬂcaﬁﬂﬁe and specifically covers intact nonocl onal

b1 spoci 11 o aniBoaree)ioFaves bR uBBE T LsBrADAL  BhTPubdidu

ant i body frag@#ht sresmedi ongchangedidy hevehi didf unlhe aﬂm’wnsedptmfnaﬂyl igdikatedti vity.

An "anti bod i.C

[0035] 11 P r‘?’ﬂsﬂfe$ &%eg?‘“?ﬂdé’fﬂ?gﬁ%%‘é&gﬁﬂt "5 Cgﬁabéé Qﬂﬁ ‘?ié o fiwgl\/b
function as é‘hgaﬁ{m@éﬁmﬁé’@@@ﬁifQ@@d WIS&ym%ltnéwag thej %ﬁrﬁﬁ@w&éwhs%eﬂécns)
pepti des deripgels Bflﬁmvﬂsé/eef:ﬁl&isﬁ@té& NG a2 2}edWRN@n qg@&é@lﬁ%fﬂ%ﬂ@@f(ﬁi hie

whet her they were a en e S restricte *0201 and
A*0206) whi cRigfian 8@%%8‘?11%3&1‘8%%&{1@?%% SHER C&Pﬁeé%éaéecf]ﬁi‘f‘lé }Wélﬂe i mayTj ssue
Antigens 47: 11&$ud130rﬁ1,cr<ﬂa%§ chimatokéy, eid @l on. Ithis honueatedlthat thd 3 "'kat,' bd 995;
Kubo RT et al 4 n tes of HLA- A2 binding
peptides der |h\r/r<1315%f 76 ]{%wagé%mr)legll%leoﬁfrﬁge%? %151/5021;211 a‘Eierg Sne| r bi ndi ng
affinities tdshisgdhRereif insthe contexitaf@ ssbjentsirpaiien, be pmﬁae‘elﬂleb@l2 desidyd"t i ¢
cells (DCS) r&@QE{Q tPMt E}{% stujﬂﬁaeor Béﬁt%%ﬁlozg&ﬁlmrlﬁté%%gﬁigﬁs¥ssel§]£@m2 shed
usi ng each of the pep |cu arl eptid 3,
5 and 6. [003BTWG@§§HI‘$%@@TE§ %&ﬁﬁeﬁdpéﬁks QfyBe pyhject elrnats@@f ANAY y

agai nst targeiLgehtigenpul sed with respective peptides and also cells

‘ HLA- A*0201 The | t in d trate that
Pve. 5 T e AR re S iy B30 Rttt of s Fyditt Beetiay et ¢ ope
peptides of liMReZonest ofithe Euwkabyertl 8f Ahcérex treAhRRRA0L deaded"dACE)ousSifrice t he
ng_ gsggggg'efr?éag gdn c(::lﬁff@al S?r?e‘?‘i‘ shdh JED%EF&?O%‘E? %(%fe?s?&hegf nvf%?,geﬁ‘éei#%glo%a@ﬁer
present i nvede¢eseph @W{fé@vadﬂncgnpémtasafés: potrstiabef thgnm@mltg@wmmﬁwms

conposed of RidVgeARLMGs AFI-d PRhIULEIIBNLrHELAREPHHRSthiReRkdes: mevmesed
of ten am no acid residues) corrésponding to CIL-recogni zed epi t gpes of

| MP-3. Parti €8I Yo feapg eapréx%%%l e&atf'ém Gdjeptypemat ceperpEdiant

i nvention i n@ld&@ﬁs@ﬁﬂieltedﬁﬁneldaﬂ fgciAfo@ Wit And&hown kW for diagnosing or

2011/ 067920P /JP22‘10/ 1% ng%guence sel ected fromanong SEQ I D NGs: 1, 3,
5 and 6. [00 Le S (RRVARES YRS prograns presently avail able on the

| nt er ng00324uc ﬁfoa@e Bhtestethatebc mebwds amd Ranpasrticki€oétheglresentinyenniondind1@i%idy Jan

1, 152( 1): 1%&%@0n§§ﬁlfl}ﬁ ggenttlgn'céﬂcp Lb}r(?}%:hglagx%s og'cﬁg:'ep éH {ehﬁg Sﬂeeﬁt%—e tween

various peptides an |gens in si I'ng a |n|ty Wit

anti gens can chengeply ypeshhesein de seder thany a¢totydhatrpiuses the bupdenad araleorof

Pﬁr kerBI chetZ g?rbbdlt flomTUiR@se 198¢ndion add ppR{1AXis cd:BScclP " atRin Ay, Zs'é&iﬁd K et
al ., 00

): 1872-8 or determnjn |nd|n f|n|ty
are descri be&n&feﬂi? ’&)Péfﬁ‘ﬁfl%on eﬁgltg h% h@u?r%?rygeﬁemhm%ﬂ&gfm%? the 1995,
185: 181- 190 dandofnaitel o dSeaeneeon@oPand @rtialB BRek@4 Gre vt aﬂdl’[ﬁoﬂﬂfy%@ﬂ“lt

TR e I Y e
present inve ﬁtsem apd thepamdrigenvieed syinploneddivtellon a¢dugimgibe a@gaﬂve egpatiebarso

long as the %ﬁ%é&ytés&ghﬁi%ﬁtdm‘i@ser W@bt@ﬁn# Eﬁlcﬁ%aﬁd‘fwﬁélﬁg hisEz}ée reldfell RERLI des
having CTL inducrbility are typically Tess than about™ 40 am no acids, often

| ess than ab®lifatzgs a‘?ﬁ“ﬁ@atﬁf@iyel@wﬁ%t&% gl Hr@@yl%%wnaﬁ%iu@e a Bidgnepgse fcPis. The
particul ar a@hff‘l@ct@&ﬂh@ra@ﬁ@ lalﬁ‘ﬁ&ﬁ& aﬁbﬁﬁ}ﬂmgme &&Qn@l 0P pRiticARS didbrdbRe.gor esent

i nvention (e. '\[‘hé;olp(i ngl r‘ré)toste ff am no aci d sequence sel ected
from anobng SE%‘uFﬁg proy! er§t1° fB='8)45%° ﬁBIFlO{Si mted and can be conposed of
any ki nao3s arhniee @nikeks ofithe lpossgntasveantiod s tragttnenngali/or prépghyGikls ofredngrbi 1ty
of the origi tides
having CTL | A ufg?&@&&%%ngﬁlﬁgf%os@nﬁﬁég AEheARO LR Be ROt MIRARER ' S0
| D NOs: 1, 3steps.anch &t [E@mg@]al mrrg)éfnle@faiancetrﬁeﬂmﬂm lﬁhlbatqnmf tlesf growéh oft wo, or

several am nQ,RAGHHS ckfk, %epﬂhg(t)lﬁhﬁn ¥ debreBQbn b hRIIChe LRRICHMNGT leBikssRn dnlae
protein, and in sone cases will _even enhance the desired function of the

ori gi nal pr o BRRICSS| R GTAEEUTIREEPE e 5t 1SS eEIesEOn. 3dihG HELCEBBoSed of an
am no aci d sequence in which one, two or several am no acid residues have
been nodified (i.e., substituted, deleted, added and/or inserted) as
conpared to an original reference sequence) have been known to retain the
bi ol ogi cal activity of the original peptide (Mark et al., Proc Natl Acad
Sci USA 1984, 81: 5662-6; Zoller and Smth, Nucleic Acids Res 1982, 10:
6487- 500; Dalbadle McFar | and et aI , Proc Nat | Acad Sci USA 1982 79:

N AN AN\ o R T B " . Y a1 T



[ 0040] Those of skill in the art recogniyze that individual additions or
substitutions to an am no acid sequence which alters a single amno acid or
a smal | pEocentmgeoof am no acids tend to result in thePCoaBzMyad®en of the
properties of the original amno acid side-chain. As such, they are
conventionally referred to as "conservative substitutions” or "conservative
modi fi cat i ongibitiwhefr @eéasthdie Bffeb&ﬁéitréMC@tfana/oﬁaIﬂﬂi}ﬁbﬁh}ﬂ@&ybﬂ Gntdr deerdahsf i ed
protein havin ert.ies and function s .to the i na rotein.
Conservat ; ve BT GpFS o onobesi R3S B EHEER MR ghbshtEr byt aneERas
provi di ng funttunmaharyels iimihled ocalrhmbalieyiates detastahld Jynkptovwna¢oontpheyiagt .
Exampl es -am g, Aeipb: SkdfpIENBURL A ALEKEAENGHT shiBlondlBndRSlel BRb&VE

R S A S e i

conserve inclu for

W Y, V), hydicai mdéorém W@pbﬂa@g n(chldeEiO"/N 205, 3p% @ meze rwucKon@r M, and

si de chains Iaa}ﬁbﬂggta@gbfeqhgéagu gtgtef unctl onal groups or charact erl stics in
conmon i.phatrc Sld dr ox group

cont ai AP%‘ &Ehlﬁﬁn%ﬂnFFX( th?Pm??m lﬁveél&f)fllﬁle E?F‘G‘maﬁtél%ﬂdé(l ﬁ‘%‘é Qilfs- chain (C,
M; a car boxyﬁumgmmnmﬂ faagmiaatscxbﬂ’eaﬂ thatnge Spedefical@irenc(ii toly, deEJ,gnQ)sd a base
containi ng Slpgog 1,0 Bﬁpt CF ther 0{0 a.nﬁgocijl ”gaﬁrlﬁélﬁéé ﬁurﬁé’n”&rﬁ‘b%@? é)%fnga%le&] AhD

F, Y, W. In ovm ng t groups each cont’a n amno aC| ds
that are accépodids.ichindie aemtlbochss bospsefiv antihodiesubgnartizad antisodies, annodagyot her :

1) Alanine (/f\)tsed% Mﬂﬁk‘ln O(eqas’ orgrﬁdléﬁgel@ratnﬂ%nﬁﬁdc@ ﬂ%ﬂen@g T”hﬁﬁ@rﬁm@& lhd (B); 3)

Aspargine (N), dutam q?gl ni ne , sine (K);. 5) I'sol euci ne

(1), Leuci ne aptijodyseain é afrﬁSﬁ H(tmf brs Pstﬁ@nsevyd SECIT Rl R ¢ ¥rahiticé moppclonal

(T>é ; 0s :vgteh( Y) antlboduso 9aoﬁANanuﬁ’c)dle%eEﬂuMpéc§hc i RIRRI(BE. @E})eagggrit&)odiéﬁﬁt ei ne
i oni.ne Suc

Conser vati velgprirdaten atcp S i arutbaSoumdidig @ﬁag%n%éo BECFHEY of the

present i nverkhibi.thditmao@biolqpégl batdstyoAnt’ hiitpdeSeicaten uelasom (ape [got

restricted tli'glgelt f%ﬁj ncI ude non-conservative nodifications, so |ong

peptd de

as the nodifi |ns the CTL inducibility of the origi nal
pept i dé00Fr t HbHeptides rmdl fi ed peptides shoul d not exclude CTL inducible

pepti des of poﬂd/digﬂ'i(ﬁﬁtr&e\ﬂ?s& baftidRs dbfN <RIBS TVPS3 ﬂ&@ﬁé&%ﬁant@@ﬁr&bgﬁk&ﬁ of
| MP-3. [0042]To retain the requisite CIL inducibility one can nod I@%)
1, 2

(insert, del &¥&yohddc Aturproytmstit-tn eyptes HenyedrimmmMPr: GEQEANG:
or several) Q\l’er@arﬁamﬁleﬂ ipese@iihagBe®r ABY Reregitigsn e}b‘l&fpe!; Festrichel HyeHnA A2

" | " f Th
ereent hge oToa 020 L aRtR 0 i PorpRbn L RIS SO al R e ep [0
preferably 1%% BissueeSigigeavdT erd, pr%t; &(mbbyA &®d% bmihesd 166: 434761 5%995;

[ 0043] Wien us&loigr LNE. §RALEKE &b BW@@H@%P@%@B&% LB A%k > 'b{h%u&r esent

i nvention
peptides derived from IMP-3 were identified based on their binding affinities to HLA-

A2. After in vitro stimulation of T-cells by dendritic cells (DCs) loaded with these
peptides, CTLs were successfully established using each of the peptides, particularly
the peptides of SEQ ID NOs: 1, 3, 5 and 6.

[0036]  These established CTLs show potent specific CTL activity against target cells pulsed
with respective peptides and also cells expressing HLA-A*0201 and IMP-3. These
results herein demonstrate that IMP-3 is an antigen recognized by CTL and that the
peptides may be epitope peptides of IMP-3 restricted by HLA-A2 (ex. A*0201 and
A*0206).

Since the IMP-3 gene is over expressed in most cancer tissues, such as lung cancer
and esophageal cancer, it is a good target for immunotherapy. Thus, the present
invention provides oligopeptides such as nonapeptides (peptides composed of nine
amino acid residues) and decapeptides (peptides composed of ten amino acid residues)
corresponding to CTL-recognized epitopes of IMP-3. Particularly preferred examples

of oligopeptides of the present invention include peptides having an amino acid



shoul d be presented on the surface of g cell or exosone, preferably as a
conplex with an HLA antigen. Therefore, it is preferable to select peptides
t hat not woalyimwdree CTLs but al so possess hi gh bi ndi ngprafriipzilio/goeves t he HLA
antigen. To that end, the peptides can be nodified by substitution,
insertion, deletion, and/or addition of the amno acid residues to yield a
modi fi ed pep&emn&aﬁeﬂe&gadlmﬁemdgm@lmgmfI,mlstayid6l n addition to peptides

h di h f th f
e i Gaof b Gt SRR RroeRiy sy ERHER o e PhashOC RS TESE ool
1094, 152 39eg7ibbdMIRUEETKE sl 1998unelLi 978N 1) 152arl68-7596, bel56d (04307) |
nodi fication alcgﬂgte%e ggl%l#g%@ 1%%95 g@é?@@&{yugggéﬁﬁ? Qﬁiﬁ@AOz{ht Bﬁshln sﬂF:gl arit y

can be introduce I nmunogeni c E’E e I nve t| on. 044] For
exanpl e, it MaydipeafedtyveH IéLmnélawmaﬂ anqaped adaseribad fry examales indhe t he

NE tCe: m nus %{’@1‘%&1%6 @ﬁl?ﬂkéMK@ el AUGITRGUABI Maﬁ?' D@(lﬁﬂ@éﬂst%ﬂmﬁé}\isﬁ&aac' d

at Gtermnu i er to increase, .the -

b1 ndi ng. ar 11 % to B B GEES IS e RHE R bing SeyieALELYHE S 1 b
NGs: 1, 3, 5 dasngibéd vibesainipld, e ttedooimdl drmﬂmmﬂogicaﬂ Mathddze1 995t e$5m1r811|5190f t he
am no aci d S%g;il %rocte f(:1etn(r:]e(:" 2@5@3 |'-1)8%:!?82165 %& Igregenq 1r¥\\4e£tr1] | St 08 é)gssgs

nmet hi oni ne an ere| n- ter m nus o am no aC| sequ nce of the
SEQ ID NGs i Qestm@stof {MPetithai bihd wathibleA gntigess edenéfiedngng sobripassgdopymshe

presen t[?d):ﬂ%\f en tTl‘Brbhég)P%ﬁl%]a R L)fe'éeﬂt %nﬁ@ﬁ‘ CEQPbé fidiked %ﬁdadﬁﬁfonglrﬂrﬁ(m@tacﬁh e

term nal ‘am no_ aci position of potential TCR recognition

of peptides. "SENeP &P lpgaihesrerree H@r‘ﬂﬁﬁﬁt?laﬁ éﬂCtTII]de%WIHB’ aeshypeptides
substitutio n%aVIﬂéﬁ memﬂuaem@;aﬁre bﬂn@a{llyéllsssttﬂarpz[bolﬂﬁﬂ@ @ﬂhlrfohl@ﬁist dswenqeésghmal for

| CAP 2/ 36 7 09-217)
o e ot ApottalshERe sadd i jad s i B ghio e Prgpriafin etnd) |

I mmunol . (20Q@2id seq@ienieslfthkBle th83RBgapéptideS.of the ;Demnmvemtlcml (e.gCahigepepitidaunol

i mmunot her I ljogy,

| nunot her apyg%gg%f %%gf%égglf}?&ueﬁﬁgeleéﬁed;@&? alﬁ{r?\?gnStEl(gﬁﬁl;ial\q?j:,‘soh crg(;lr%[hglrrpl ates
t he additi on 6ots ramhﬁ@teé@n@l sart be @%@%%%Wé@%%@h@@@él% 69 king as Fgtoegranyl e,

one, two or Fﬁf ale @M, Hﬂu@i%ilﬂ? 0?@1@ oﬁgﬁﬁl E@pt@g dﬁ%st Qletp%eﬁ\! ﬁM{tl@ﬁ also_
C-termi nus of the descri des havi ng high

HLA anti gen tsrwdqleﬁg)eaquﬁawg&%& metlebﬂltm ‘ihﬁ&l]’élilcb‘i‘ql‘il ﬁ%ﬂueliwe sglesEditier uded
in the pr eselatnohg\S@@IBDNOs[ 0 Bldnaeever, when the pept| de sequence is

id

exo0endi%hr onalenis Medhodiify PR L Rpe R F AU R afls EPLPERAR Wu R

aut oi mmune diusftredes Eheétmml:/tmn of Hegrgiem, sycthjot sone: @gri wisltevep ehahie theylesiteainces
b d

may be in UC%CU-I(;H% Q%erf‘g dn 'lglgité:in %?Eﬁrl‘ﬁghl el e :Bt }Etgcfe?g i.d %{ehﬁéé? IEI

sear ches usi ng aval ases to avol ns i
sequence of tanenwemqleléeqvﬁwﬁesvltlweoremwmoraiewerakewer@ée féfﬁld‘éﬁﬁdtaﬁebe%lr ot ei n.

Wen it becomlﬁé&@e Enpmtddie bl Qukd SRAbERESdNal ¢ a@ed)td SeorRXaSt S

wth as few as or ifferences a e ab ectlve
peptide, the f%fﬁfeé‘é‘f %E‘\Sléelt?égﬁ‘iw&g)e&%gn‘b‘?én Ho'ghas @G%HQC{O%}F%FUY ﬁfg? gqgina
bi ndi ng affi @eptyclevaMdnkH_A &ndd gethdcadiBd/O8A 11084, 8358662 6; Zoller am;dSnmtb; I | ty

wi t hout any nger U e 7
hi gh bi ndi ngﬁtgj\p%?an s RF o) %ﬁA&Lg;?tjdeZ]n)sa DU NEEL IR IR K58 Ae:ge{gc]t ed
to be highly W84 ¢243, \7@ 64Q9e13daﬂmmmt®epe¢pduwt thihplegopapiedes ef el@t}edsent

accor di ng tolﬁ\féﬁu@ﬁ Fn% 'ﬂﬁ@e ®th @Ilhmﬁhéigﬂhﬁgarﬁf frl zﬂﬁﬁhbﬁ a@i%l @xﬁ'}leén@&'béi@&&f frofd’ €
further exam ned N&gr esence i nduci b rein, the phrase

"CTL i nduci b.am()pg E|Q1H|? es ﬁeﬁna&whqrgﬂn@pe,ttwe Oéé%‘tqf%lé‘fftlﬁp peidR e 2ddadat oxi ¢
| ynphocytes (fstks&d, daheesl, pi@senbstuen.

[0040] Those of skill in the art recognize that individual additions or substitutions to an
amino acid sequence which alters a single amino acid or a small percentage of amino
acids tend to result in the conservation of the properties of the original amino acid side-
chain. As such, they are conventionally referred to as "conservative substitutions" or
"conservative modifications", wherein the alteration of a protein results in a modified

protein having properties and functions analogous to the original protein. Conservative



17 WO 2011/ 067920PCT/ JP2010/ 006966 ant igen-presenting cells. Further, "CTL
inducibility" includes the ability of the peptide to induce CTL activation,
CTL prol iwenrativwm20pronote CTL |ysis of target cells, amdTuB2010/006085e CTL

| FN- gamma production. [0048] Confirmation of CTL inducibility is

acconpl i shed by inducing antigen-presenting cells carrying human MVHC

anti gens (fogulexianonaabl&s Ibmmmgcﬁahﬁ&man}a@iﬁqﬁmhagmﬁ) acaychrél @B kinbia iIc el S

DCs)), fi d h i | bl ood
tononuc! ear | ”%i%%g}ﬁf %Aﬁ%ﬁfmy ﬁ?@i& ?ﬁe&faﬁieﬁféﬂ %&thﬁ:z ﬁeﬁgﬁ% %ﬁ‘é}.‘&g
th CD8- i lelk MeasIng anigs F , o
\rMe| eased E)C/)SI ] ('grﬁn)ptl\h% eg@ Elsmg’%ﬁdgi'a@ cﬁﬁggﬁé\@@fé%%ﬂﬁ&mﬁ“ gen

transgenlc anl nal s t at Rave’ uce 'to exXpr ess
(for exanpl efundtigsd gyeusor Sb%fa¢tﬁflﬁl3@ﬁ WbtramBgn:|an ahph%tmdﬁ fain EagheY d-J;  Auge

C L L, P i,
=X a?\évd et lr E‘E‘«bshyhrogl% Qo%mﬁ%‘ﬁﬂé-@ﬁéﬂlﬂ 0%, ﬁag_l_a AWBur 83rh Bdataififl- (iDe

i nkout uct.i on of L.re e m ni mal
epi t ope vacci® @nl(ﬁBMﬁ FB?%iiatn ARU{ferfinteining sidey 3%&@ R@ﬁ @Pu 4hase c| ass
Il restri ct edofdtahding @dpcnsie)R, de,rH)l:)endJSIeeironﬁac cemalmipigsldet Haid @i, gety,o®).l s can
be radi o-| ab?n g&’dl dr& Oacﬁlog/?ridﬁ elél(ft 01%)3 e]agﬁl éonit ana 11%)(:5' %t acfg accggted in

cal cul ated fromrad s rom ar e

Al ternati vel yhe €Tds goamsurithiel substitetams er W%Q@ed by rreasurl ng | FN- gamma
produced and 15 &l Iggﬁge )gg;l}g}}{ez( a)n the presence of antigen-presenting cells
(APCs) that carry inmobi peptides, and visualizing the inhibition zone
on the medi azﬂésh%jtl‘éﬁ‘flﬁ @Fr@ﬁﬁ‘ﬂﬁ’f‘éa%rﬁ%bl onal antibodies. [0049] As a result
of exam ni ng 3 b\eﬁ@mel(mll@mmrﬂmé yorf the peptides as described above, it

was di scover at t des having high binding affinity to an HLA
antigen did ﬁgﬁrg}gglggggf[ms@ R e high CTL inducibility. However, of those

pepti des i derd isoledinant, basases@ll, MeothiandpeM ), ¥ains &V )ect ed from pepti des

havi ng an am ID NGs: 1, 3, 5 and 6, were
found to exh|629?&%$%@§%@ﬁ§%ﬁmgﬁ*w&n@ﬁc| BiTi ty as well as h| gh bi ndi ng
affinity to dnSeipe @h,tTlgmmnerﬁE)sandt hese peptides are exenplified as

preferred em%?@yﬁ'f%fh%%C?fMétH%nH{eQ%r{Eee' Qge@rélgﬁton ﬁ%@%s‘ 1@8@5“' tion to the
above-descri bed podi fi cations, the des of present i nvention can

al so bé0¢4ldkedueh C%‘i‘sﬁé‘fat%‘ﬂﬁﬁ%@?éjspep%eﬂ eﬁalsaw%@r%@memeﬁa TSiHEEd pepti de

r et ai Bis thebrpessamtsint@u@ I.Hd)\la@ktgelﬂéphdés}bf@ﬁe lﬁlh&nofﬂvghtﬁtﬂi area@ﬁﬂe@tﬁctleﬁxm Y bes of
suita e subst ances ut 1 e 1.pl ds,
Stgns nd Sudbd CEr el e hitf EonhliSt BodRiealib hTtnb SRR AET bRl S et c.
The pepti des r@ams ther(€ Bli. mdwoidilfty oatheamgisili péptals. @llu‘ylteusylteamociﬂl,edsaieg@deehai n
oxi dati on, @3B C)ﬂd@tdﬂnmdﬁ&ﬁle Eﬁ) és%?:ﬂ lérp% @ %ﬂeﬁﬁs}rheg@ 965”93

destroy the b|o ogli cal activit orig I nds of
nodi f i cat i ongndegiepeandatlplss ﬁﬂMPé confer additi onal functl ons (e.g.,

tar get ijp@u 2 unctd @in ﬂl@(iie(ﬁﬁ‘ilte\@l‘]y ifddBiBi1itP Bhe 84n 1’&1@d1$§1i éﬁéeh* aeetteh@dpﬁlldme ptide.

0051] For exanpl e, t0| he in vivq stabil it

e kn]own ARl i) DS b S SRRl b S BRSO

unnat ur al amantn@siidks Hetdih,She £8m\W2v2H1' 1MOSRRARETEIRRIDDALIIO &Bﬁéxamme,etpt can
al so be adapt ?g OE?CV& eTn%e}?e%gefntta %f% orac(iic?st rﬁ?od?ftlea}f)ltsIpdatf ra81y gg)gr%g)eptl de

can be assayed in i Nstance ases vario
bi ol ogi cal nmmreprﬁﬁelbiya@%miaw, pvqameamde@b}yu}ﬁ% eah;sw h‘@e‘dV 0t o test

st at2) '9'1'[2%423$ Se8yhén Ghed it BINBRIexEof 113Hmun0ﬁ{é'iap§/ Rﬁfﬂeé\/gﬁ @b pPJgé’ﬁth\Q:‘ﬂlﬁbﬂ 1986,
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, deletion, 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 is already known (J Immunol 1994,
152: 3913; Immunogenetics 1995, 41: 178; J Immunol 1994, 155: 4307), modifications



[0052] Further, the peptides of the presgnt invention may be |inked to other
peptides via spacers or |linkers. Exanples of other peptides include, but
are not |w@i20adet2p CTL i nduci bl e peptides derived frompPOoTHR201T/A0E966
Alternatively, two or nore peptides of the present invention may be |inked
via spacers or linkers. The peptides |linked via spacers or |linkers may be
the sane or @uidiemanth teguiaitycort beghtrodived kito thedfnndpgeris paptiliek bNkers i s not
specifically.lin}ted, and include those conposed of peptides, nore
preferably t AbSE"®nposed of peptides having one or nore cl eavage sites

whi ch 49@44d apdhbir exahplbait myy bk dasisdldry sebstijyute shessgcdndamnipe ptiddese the Dr ot eases

and proteaso : ithl bk e I 3

i fed tor MY SRSy My LIRS & R ARREEARUONE M e SR nacr
(R P. M Sutyith Yakine et leggine imordgrigringrease oot LAe524 hrggwerstisiyy.dhus.one t o
several |ysi pepti®SheHaS tHemikh aci@lse e_ncesQﬁrS D Ne®: 1131 Blanli%/Oherkin the

Kawanmura et al., J lLnmunol.. 200 168: 5709-5715). .The present .Lnvention
cont enpl at es Sf)‘é)ﬁ‘fiiaﬂ’é%o 1‘91‘51@81 ‘?‘B%Bieﬁ‘@’rnu% t ed’é‘gn‘\)/?%{dé‘ffﬁ]@g‘?es‘)f& © ﬁt&kl S.

[ 0053] When t NOgieptibstiegedivith encjiiees emdthibnine ahd/onwhéerelnutle Cateaymueofntheesi due,
the peptides _tend to form di-ner i i sul fi ond n..SH graoups of
the byctein PRERGI@sIBREleaR Schin ol iy g SR RGS UPRLep L3

i nvention ar eombgwed he thequesenninvérgiopept i des of the present invention

Her ei n, o638 PeRiblEiioRficah Be iRFRREA ndt%\ﬁ?‘ét'tﬁ’é‘teﬁa haPdfRoReidd8acliiPadnas

"I MP-3 peptide(s)”, "IM-3 %%[ypepttde( )" or "I'MP-3 oligopeptide”.
[0054] I 11. Prepraef eriewial TR Bopmpiqdpeptideshaeysegsiudies Tave deraonsfrasdnt
invention camAemMEeRad Qbstitititgs el l%epka@m Beesfunl QUL Settdr@harea BRbRal, Fhe

pepti des can be pr ed_synt het i , usin conbi nant t echnol ogy or
cheni cal synfﬁ@&gip%e PB@@%—F@@@“‘ neﬂ"‘ﬁé"'%)r‘gsgg’rlu{)&i”ﬁ%}?é %fslﬁ‘b%[:)gﬁalb‘gamef

synt hesi zed iRedi i, d5E)-4§7701995 . &n dftnpoinyep el ldesnob @R eHetof two or nore
pepti des. The. I _[ea - i SO ' Ui fi i\s0l. at ed so
as to be sub§t§§?¥£g$§4§rgehgﬁﬂ%ﬁ§§?ﬁhg?ﬁ%gP??ﬁ%8%@#§@%§%%62?“?§?r pr ot ei ns
and fragment 499128p end 5. Gr Diype ot Heansge kivezihologhd manwetherdpyd8¥)4r13é. pept i des
of the prese@b7gqg§ntion may al so contain nodifications, such as glyco-
sylation, side_chalin oxidation, or phosphoryl ation_ provided such

modi fi cati ons 6 HSENHEEISY) ANCOBIEBIPRIT TS 24EHPRY Pt §Migp aeids tofegrggnces

pepéI ide. O Ea[scids‘{:d,lﬁéréia_t l';Mes_xaﬁ@:ldc, be@ oS sdveed] dehend mrdaﬁraﬁbitﬁ:’ad@éd fo-thén no
acl ds or ot a acl. m t cs.that e.usea,. I Or exa .e, . 1
"nerease tho Rl W deiFbed e IR SonsBBrial Rin G ERIe pid
present i nvemilifoantogen thaliobafdinmgdnd atan§ Icindndibaity sigrisoesilsddiasdls: on t he

sel ected am P ence. Exanpl es of conventional peptide synthesis
19 WO 2011/ o@%%ﬁ%‘?ﬁ@%‘mm 006966 met hods that can be adapted to the

synt hedP@46] nc | Hereveptheartee prptidp seguenep is édenticalyto peprtionef giaamiagijagid

| nt er sci ence sed@WeeYSX 4, eni8&Gioud bi dxoFBROURHAS ISV inYQl différenAGAERIN, §idET €SS,

Yor k, 1976,
New York, 19 e?fects such as autoimmune disorders and/or allergic symptoms against specific

substances may be induced. Therefore, it is preferable to first 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 no peptide exists with as few as 1 or 2 amino acid dif-
ferences as compared to the objective peptide, the objective peptide can be modified in
order to increase its binding affinity with HLA antigens, and/or increase its CTL in-
ducibility without any danger of such side effects.

[0047]  Although peptides having high binding affinity to the HL.A antigens as described
above are expected to be highly effective, the candidate peptides, which are selected
according to the presence of high binding affinity as an indicator, are further examined
for the presence of CTL inducibility. Herein, the phrase "CTL inducibility" indicates
the ability of the peptide to induce cytotoxic lymphocytes (CTLs) when presented on



(iii) Peptide Synthesis (in Japanese), {paruzen Co., 1975; (iv) Basics and
Experi nent of Peptide Synthesis (in Japanese), Maruzen Co., 1985; (v)
Devel opmawd 20f1/08ne0maceut i cal s (second vol une) (i n JapaR€IaP201W/00696614
(peptide synthesis), H rokawa, 1991; (vi) W99/67288; and (vii) Barany G
& Merrifield R B., Peptides Vol. 2, "Solid Phase Peptide Synthesis",
Academ c Pr esstigdNepveséatikg cdIBBPurtHd 0*CMI8indLOIBRiEY AhtiRtaahe wbiliyy; oftthe pgitrisent

tid be obt d tj K ti - hod
PR TN R e et e
G ar k- Curt i ssncgeaSe (ATILsi4N-Manine gpsoduntidinz y nol ogy (eds. Wi et al.) 1983, 101:
347- 62% z{%ﬁe O RhnGeion ¢ bff éTL J?du%ﬂ!ﬁﬁtﬂ'?é Soc¥mbli eld'Bfirrd?@Jcﬁd('};garﬁlg&?hYég&ﬁ otide

encodi j ective expre ownst Feam of
a regul at or y CelboREER %Mblﬁqw%@n& 60rae><|@m&mﬂ3e H@@@éﬁ%@}acr@hweép@ded and

transforned igeh@itR @Us {BOYS, JHeSdre § chfica'ﬁ?@d‘sc&hvé&h{)rﬂ BurhdheReripHek LbIB6d t O
produce the %Hf)tld of interest i de can al so, be roduc dinvitro

adapting an HPRRPGeprdeukosytss |3851|a tfoé‘d’slg] ihg pepiifes i ithes  The
present i nvel@D®posidiwocefis,cmidiss meamhlyglthelIEN’[—gaﬁhﬁantodhce&ll’HIﬂdélSa@ﬂ)byof t he

af orenenti on pe t r ng._i.nven n in
pol ynucl eot i gg} Scf‘%%ﬁn\gtetg ?ar%et Cglrl'nsg A%Zﬁulﬁeg Uon Y Etre gll F\ra E@%gnm@a&%&?&w&a Kk
Accessi on No bediMp10d6Ed 70 2XKISEQR hlmm@Laja)l)lg%ts(fmﬁaH@ée thvoe desgaibedhin a

conservati Ve'BénMQﬂhﬁﬂe@ﬂ KH%]H&WR i%n%ﬁﬁ%é%” %%g& @L@szL I"Fﬁlfé'J”DlaEﬁtﬁldﬁﬁf ase

"conservatively nodif nucl eot refers to seqguences whi ch

encode i dent |PE%11]1 Iramuagls?é)ﬂpl%g], §1Q86e7ﬁf‘r aRe]&Fﬁdn%mﬁlf’Pfﬁ%éule‘ﬁE‘é‘ét Ingygéiopg t he
deglener acy gfof e, @mﬁé By QQﬂﬁma@eﬂgﬁfp@&a&iﬁ@ﬁfH?A Amguﬁmnadrianégerde Aides al
nucl ei ¢ aci ot.el r 1 nstanc oaons

Boa *hna’ ooy tapge it e R bl TSl paRe i de GEE ORF ARG T o
wher e an al amirpe deHs spes Ihdledalbmechwabd]@n and kchc axdbcrytctamctmetlat}t emdg t 0 any

of the corr 2l {edg: %%%?&acﬂgl?ﬁ %hf%ﬁﬁf?éj{arfelt Ecﬁfs {Glﬂe}n'&ﬁ‘ eﬁ?c@ﬁ?qn

pol ypepti de nucl I'oNs are ‘ons
are one specideeibdity eonlersyessed/ey memydmg i[EN-apsmaapiodwesd apd eelgasad) by é]Tc,LSam d

sequence her g} ﬂw‘ﬁ?&s@ﬁceﬁ‘d}c&%ﬂg ﬁre@&ﬁhg@alﬁdmﬂ%@ Eér?}eﬁnr%ﬁhyecp;l%%ﬁﬁéﬂ &nd
silent variation.of the nucleic acid of _ordi nar recogni ze

that each codbMaliFingthsipigitiongengion %s@é%%lam anfpy{ Yy gﬁ@rr@rra?rw&}qn@y ahe only
codon for netibbovs.ne, and TGG which is ordinarily the only codon for

trypto C be dified to ctl aII |dent|caJ ecul e.
nctor Aoy, ©BrfesiPet ol Glp AT Gotu e of Db R o sBReSE ept i de
is inmplicitl yvadelgcovdyexdthlahtheambﬂpdd@chws@ing]eqménxg@fflnllﬁmlmhé antigen did

ol ynucl eot i nd
0 w0 2011/ 050636ECTTSBYE A B By G Mo D8 FRTRAE Deffluc P Bl 1
the art, a DRmepssdseligoapptides W@%ﬁomfpeﬁa%@agu@wna@@nwémﬁafeq}heawy
OE CH ri nlgl ba%ﬁtﬁca‘éed dy ?%‘Q BNOG 1, 3nsl ar[fd b Swée phafeed eghﬁbié phiglcamrlﬁll%%h ©re of
ski Wi ni.ze tha atura occurrjng bases_be included in
pol ynucl eot i 6@@‘% é]éty\%wela?ﬁ)?éghgﬁp H%é%f t’EyIt(aé’nyf @ﬂ‘étlﬁﬁpergl@ﬁt hesRRERIASh can
encode mul ti plecexeeplifidéss pleferizd eptb@dmintd dsﬂ/thelpre@esntm\tehnaﬁ wi t hout
| nt er Vi@(:)%ﬁsarﬂl r2]18d1%8n 90 élg%gg c?esscﬁgl br%&}f\%gzﬂlonlzotfle(' gqumgs 5t th%h?eserﬂt er veni ng

am no equénce can recognition
sequence) of mh;atlpmteymlm @Jlumk@é t@ pthphwb@taaml st lodg peﬂmewd@étmgl:luﬂ(ed Phetrdeor e,

the pol ynucl ?&51'119ﬁleq'%ﬁhlhl'fbcd:’f'ﬂ@ncﬁl@}bﬂ?@‘?}fftﬂe Q5HHinad g}?}ﬁfécﬁ§a1%ﬂe§ B Qe N9

sequence encodlng t he "pepti de of present 1 nvention or example, the
pol ynucl eot i §ebsédgepiaciyde é&l&ﬁﬁ%ﬁmltﬁérfw&m%thms SREA andevanielaifgul at or y

sequences r equétyleg}oﬁ nitbfal %cpmstsdn@ rpogﬁnetrb %tcpﬁm(éj péiﬁld@g cmnmn afﬁ(l)dl
expreSS|on vect or r. gen an enera ch
r ecombi nant  pb % bt gt aHn s S e hopUR T - prvided
pol ynucl eot i dmbM1ou@ns clomeeddstron alie ielogirhl avainity bédlenirgues pegidagThdser
exanpl e, pol Xk 3P ﬁﬁ)d?fﬁb%ig&d&ﬂlﬁ%lp%ﬁfgﬁﬁed to confer additional functions (e.g., targeting
function, and delivery function) or to stabilize the polypeptide.
[0051]  For example, to increase the in vivo stability of a polypeptide, it is known in the art

to introduce D-amino acids, amino acid mimetics or unnatural amino acids; this



[ 0060] Bot h reconbi nant and chem cal sygghesis techniques can be used to
produce the pol ynucl eotides of the present invention. For exanple, a
pol ynucl es0i208/2920be produced by insertion into an appPOPpHIPZE00686% Or ,
whi ch can be expressed when transfected into a conpetent cell.
Alternatively, a polynucl eotide can be anplified using PCR techni ques or
éxpr ession i I&gﬁdﬂpt ahl z&sd‘lﬁﬁicﬁpl(e&@@theq;r@ent Iﬁﬂmﬁdé(s Elt;e adabilityMet £}ﬁﬂ§';&{ptlde

oni ng: A Labor at or Sp or
T089) A ¢ er it PoBR et doms b SpRRES R SRS B e iR Ko s
phase techni qees, sah ddsiornipégniamnBeawcagen Bt udity éast Rpilifiebeaakbedr on 1992,
48: 2223-311y 0 ctors contai ni ng
t he pol gnucl eo%@gzgﬁ%ﬁ %lr?m%%%%\?éﬁ?@gﬁggn I;%I 29130 3 #Fs har boring the
vect or 0@y alFsJéthPﬁaéheLRf@aderrpftthfeprsﬁ@s EYENtien/ @Ay b@hnke[d(}e@ﬂ]er/pe@@@é Sites The

present i nve@{)éc@fh JrqfnkQ@rEﬁn%éﬁﬁ%thé}tpéﬁtws listdi@de, ¥&Sir€ heSim#t@f ©f cggd to as
exosones, tha

sent co s fo en th tides of this
i nvention andnqliﬂ& H‘?HU&E%Q é‘??t %'P‘?‘géexf ﬁééwg%mt%e Iberpélﬂﬁsr%fd for
exanpl e, usi nig ;trhennmtvhmdm Iﬁ@}t be liglckdivia ﬂ;&paﬁesenlﬂat €ltie pép@dlesdmked)maKo hyo
Publ i cati ons o0 499 n pr Si ng
APCs obt ai nedP{4 r%{)sn%)r a Fresn QD toe gr e %ru(g ﬁt ttO e’aflsr?eg1 P%F%n fesggﬁr%ea\lln?ntl on.
The exosoneshokﬂshimﬁﬁnwéhmﬂamnm&ﬁ b@hmd@d@ﬂaﬁedmasmw@@ﬁpﬂéﬁe&mMKa f ashi on
simlar tot Iﬂ?ef@[% tHG's% c%hpbmdsoﬂﬁyﬁc@s'h‘a@mg[099?211113?&1&%& eg)iftes%l?'ﬁre' gens

contained in'the conpl exes nust he sub requi ring
treat ment and@PRabI PRz Glenyed PHenzigRessIch pePantidasss, Rrgisases Aad PioseaRPFe. y

expressed arrmgmrpta:@ of BRRNESEspaAbds FRUGRSh@Nrd Sotflaviekiabl RAOIP. BhiRIfAAY et

effective res a A*0206 al so
find use. rcaf’ia{)s Weﬂ%%y%@i%é‘%%g%ﬁ éé&l(l %‘Qéﬁ nIEREYEPnic, the
type of HLA 2000,dén: bSOStTBelSp)a]t ioaato sreeqnal Iysing r¢sidaeb n&r@taleSall ieaRdsgét,ed i n

d whi [ hi gh
pdvance, bt sy enahl 88 o REARREPRA FraFhACLER AL HOOLIES HE it
i nduci bi | i tynbgentam P‘géﬁnplﬂ@SQQRtaieﬁ nkediarmhférpﬁm@s viaspagadepr ltn@ketﬁot ain
pept i degoswVi NGLAPHR phples l%!f [Hi' P¥hedf 1fnte'ﬂ't151¥ 1&%6%5&{?{’1’6&5@ e Poptides

substitution, insertion, deletjon_ and/ or additjon-of , or_several am no
aci ds can be §érip Sormdinieas Wy aghisulfide w&at%%ncﬁ%é@aehe@hefwﬁ@ rgafisal |y
occurring | I\/I%arelﬁaetdlﬁierspﬁphe plptidv\be theysésagt intentidh ArdAdsd AERABd )n @et i gen for
t he exosone of t Pngent ﬁnv tion, the peptides having the sequence

sel ected frofth eﬁa M1, 3, 5 and 6 find particul ar use.

[ 0063] VI. Ant |I@ﬂmpuhe$)emdeng>f delpr@e(lwimtion caif Ao pe dsenibed avdME-3n al so
provi des isol Nty e at present conpl exes

f or med betvve %tﬁ%ga}anthﬂggsng&gﬁﬁﬁhh(ggp(gp!tﬂf/lgejs&ogr%a%lws% invention on its

sur f acé005rle ABCBreppation 3dieplideshy contacting the peptides of this

i nvention, or Tmtﬂeﬁd&&ldﬂ%etﬂl@seﬁ@irﬁ&@ﬁt&‘dnﬁ&hlb@%;ﬁf&%lﬂ@%élhﬁqd@@?&bﬂﬁ Qf this
ible formcan b frompatients are

i nvention in_an ex SS )

subject to t Pgé‘?’f?éli’ﬁlgéﬁ RIPRLIAGS eAnchft RIghre chi‘elte g’ UsigaerombaesDb \§QA vacci nes
by themsel vesechnolopy oocﬂmmedllspmthmi IThetphpEtI[ded bﬂg& présehtidiveigionlen peptyhdes of
this inventi AbsiZed O d?\;r[&&ally Sr 28§ gtelQ 1§pept1cdgs Composed of two or more peptides. The

peptides can then be isolated i.e., purified or isolated so as to be substantially free of

other naturally occurring host cell proteins and fragments thereof, or any other
chemical substances.

[0055]  The peptides of the present invention may also contain modifications, such as glyco-
sylation, side chain oxidation, or phosphorylation provided such modifications do not
destroy the biological activity of the original peptide. Other illustrative modifications
include incorporation of D-amino acids or other amino acid mimetics that may be used,
for example, to increase the serum half life of the peptides.

[0056] A peptide of the present invention can be obtained through chemical synthesis based

on the selected amino acid sequence. Examples of conventional peptide synthesis



[ 0064] The APCs are not limted to a pag§icular kind of cells and include
dendritic cells (DCs), Langerhans cells, nmacrophages, B cells, and

act i vat edw® 208ld63920Whi ch are known to present protei nac®@CUgPZMINGeas on
their cell surface so as to be recogni zed by | ynphocytes. Since DCis a
representative APC having the strongest CTL inducing action anong APCs, DCs
find use as hirghddUsat@fin b edapteaiad e dynvRRik itude] DOGHd Frorlirgixam] e, an APC
can be obt ai ci ng fro bl ood monocytes and then
cont acti ng (gﬁq)ﬁﬁ%{daet‘?yﬁlglj%{s @%Cgﬁl?%eﬁgwr}}oogﬁc@ of this invention in vitro,
ex vivo or i fiiyTheoProWhen Vohe, peplande Prash, Ndw Y orlnu@id;i on are admi nistered to
t he subjects (]#{)\B%@ t}%geﬁh%pgﬁgggnggucofl obBi s invention are induced

in the body o ftd i'ng APC' includes contacting
(stimulati ng)(lVéBé@Pf}a Experimenpeigtapiide Spnthesie(ip fapsaete).iMyanen 6, 1915

nucl eoti des Neprfe€ B PRREbERSicalt BePSRPRINmME PP H4BSse], Mdlrﬁ‘ﬁl (T@@}Bt\i&en HLA
anti gens and thﬁ?@pﬁ d](fas of éj;e present invention on cell's surface.
Therefore, tHEMY frokaye. AP8kent i nvention may be obtained by collecting
t he APCs fror(rvlt)lveomrbym aef ter adm ni stering the pepti des of the present

i nvention to Igwg) A éc& errff%kﬁ%sﬂ Coei 1det{e}§l. ?,rp %%118 PhEl eg) 18§ gné]th%%ngl'entl on

may be obt ai ont ac I'ec oM a sub
pepti de of th’e:a@ﬁrreEeBMSSl Nwﬁfqrb,nl%pom%}m%s of the present i nventi on may

t hemselygsy be Admdivelye ﬁf:%r&s%n?ge%ﬂ@&@&tn bfegﬂ)tdlﬁl&’lua% @[gyg' AHW&%w‘h%%H&W €n-

agai nst cancer in the sub r exa as a vaccine’” APCs t he
present mverﬁif}eéﬂn&ﬁ’g‘?thé’ﬁ% rtj)éod&ﬁmgrneetléfrséa - Mgt hdtBasterigiagy 1&7ﬂe1r32 22 WO

2 ?1 t1/h 067920P@19$|?2@ﬂa?l£ 00686& durBs, Me&bm?qrm}zyﬂeld@wédsdw f(:jt@l( 9$@8!£‘?09r CfT Ls
0 eprese | ONn rat,l on can,|l ncl u he .s S O

o e DLeT et T it et agw%%i%wc hORDE CPR G U RE OB B g
w th the pepbbftetiveapeptide immdnexprsstibld fiognt(be., dephstobam dadedulAeGs sdqoemesecond

subj ect. [00G]], %nt%ﬁl!g?](s @%@ﬁo%&seﬁﬁ'ﬁc&){}? IR ?81%%1{18 ‘1‘811?8 ?Caalﬂtobfs&ﬁgle%%gf

i ndi vi dual , or er en erna accor
t he pr esent ical eTth hont cellge theh culiereg éppiiodees b pepialemt e@emﬁt The pentide ﬁam or

manuf act uri ngjs@ b@'f%cﬂﬁ&?ﬁ{[ vifr8 |ad§;9§1@tan% VR RarRR8bA s@%erh.nduci ng .
anti gen- (5)resent| ng ceI s.1s provided. In addition, the present invention

provi déQ0% ] netl s for manufacturing a phar maceuti cal agent or
conposi tion forhel p‘ﬂébdﬁﬂ ingeraidhial@Iproviesenbol pghclelkils whidheshebdes taR ¢ offtehardre-

i ncl udes the st mul at i t he tide of 1he ent
vent ron w eROpR LR M pleo et et R REP DO Byt CofRER e o
i nventi on pr éxondthe natundtdeodriog [MPet esw (GenBarndfession NngNMMQS%b €M Qcal
agent or co

egophageal ggﬁgdgti)l %é%?laﬁﬁgéﬂe%v%ﬁ%#vw l1l}?‘f“lﬂr(’gglsf eggﬁglgép%esre)% ng or
formul ati ng ttlpﬁéec;feld@ﬁeae thefphrase “ponssentively mdifiesnugieode sqsanaeadersiteal | y
accept abl e caédueftes WHER BROde 1dRatiEH 8 BREnthJNYEMitRM a‘l‘ﬂuﬁ@ a&ﬁ@&@dﬂ:ﬁ@es’f b&e to

pepti des of the. present venti.on i nduci ti esent ceIIs
The APCs obt MG EE RSt @dﬂﬁbg?:%ﬂc B%Cfif‘aarlr?rﬁ? E?@B%ooay} "? @h‘ﬁ‘ﬁ’é%“ta guclgie
vacci ne. The apiklessuuide iany given tpn)télurEdsrenstmoevuhdeeddﬂsei}(pepﬁCdeG}CKbranqiG@ﬂi ng
et " A IRa R0, fBRGElo A0, £ 9R0Rey SA0ASH wrbRURAAFRS Sha

aspect of thé present. inve esent |nv
by a codon, the codon can be altered to any of the correspondmg codons described

without altering the encoded polypeptide. Such nucleic acid variations are "silent
variations," which are one species of conservatively modified variations. Every nucleic
acid sequence herein which encodes a peptide also describes every possible silent
variation of the nucleic acid. One of ordinary skill will recognize that each codon in a
nucleic acid (except AUG, which is ordinarily the only codon for methionine, and
TGG, which is ordinarily the only codon for tryptophan) can be modified to yield a
functionally identical molecule. Accordingly, each silent variation of a nucleic acid
that encodes a peptide is implicitly described in each disclosed sequence.

[0059]  The polynucleotide of the present invention can be composed of DNA, RNA, and



have a high level of CTL inducibility.on the termof "high |evel of CITL
inducibility", the high level is relative to the |evel of that of APCs
cont act edwai2ot/aemw2pept i de or peptides which can not i ndRCE/JENNS006%6ECch APCs
having a high level of CTL inducibility can be prepared by a method which

i ncludes the step of transferring genes containing polynucl eotides that
encode t hebpeeﬁ'vzd'ﬁzss ]gferdohii f?s is Riedinitniom ih GheARCS DNA\As mdblchtwnpdgéd ofthiced
genes can be int orm.of DNAs or R . ~EXa or

ot oducti on Pt MAGMIR ser e Bhebrt oI Ge FiEls BRSO Wb b
conventi onal I&N@e@ﬁmﬁsﬁdl will tehognifa éhdjonsuatiraly otdupoiigltseobs included in

el ect ropor at |p§§mu glagl‘;,gﬁ phosphat e nethod. More specifically, it can be
performed as scr in Cancer Res 1996, 56: 5672-7; J Immunol 1998, 161:
5607-13; J Edje lvelynmel%ﬂdemzthe AESY MVertiy] gasicagodeaprlipleereptidesstidhe on of

| nt er nat i onalp el ih i ivithor vzlﬁﬁ’)@t PRFe&lng BrinbrensdghidncBdintRew&@aNeod Nt o an
APC, the gene un ergoes transcri pti 0(501 transl ation aa(gd such_in the cell,

and then the 8t Bllﬁ?rdff'%‘?‘%a Op?% R RFRYide adEavage pitcieass | l, and
proceeds thr @ughnc&repd)@ﬁﬁmi arqhmepaﬁﬁhm@ylyhmlmte&mtthd thaens el pePeides. [Hm@69] In a
preferred em?h rmnFe %he )ﬁ"lll e Can 1n @er desen dltﬁorrll\é s'}:tq{lgn g{o L%E”Sdlﬁn Its
surface a conpl &x of an gen an avi ng ant ani no

aci d sequencecgehertisdding dim mdg OS@@preBemasvenllon$0r53XamdlthheHPQéYIer ably,
the APCs of tfigf¥ %%uareaanma@ayn%%a@fﬂ{ HEROLOLO0ERBP dpuRRL  on car ry
the HLA-A2 antigen on its surfac her wor ds qf resent

i nvent i on pr &fGsSR fQr the prRISn qfrke PADAIAST et o EXFESPIOR VegiPs @é@émlw Wigh

n?tl vel yi Ej h@iﬁ@kér%@ﬂ&mn'd(iﬁcﬁ an %@r&dﬂlt hﬂh@@ﬂ%i‘tﬁl?hn‘ﬂ?blbn?ﬂedtﬂdés &ﬂﬂbe%%@ ztfad/ be a
ol 1 gope | de | S el ec ro
PO S L R o A AT e A O o B E e

i nserted dehlemqufoaaxﬂmpleq:dﬂiﬁderasfeeranemdqmluelpaseme second am no acid from t he

Ot o il QOA0) Sl BB LRR bbb o) PLEEL ey (SBRURLe 0, ) 1|
Cytotoxic T @elymgcle@ydeépéﬂie@rqsenymthE@e@me Je, a polxnueieeiidgydag bT cel |

i nduced agai RadquRElYbPnst8n RRBLH dBSropfiatk RE:tBY, Wcah@é%@fﬂe@é’éd%}feﬁngt hens
the i mmune reésponse targeting tunor-associated endothelia i.n vivo, and thus

can be used &dsnyfseled H%%aCPmP%Ie$t§§H1 plergptialy e ROy URlsopetadeempdifiede . Thus,
t he present m@lmgmmecmlq@swfeypﬁe%n mehamdh@syi ge@xlg, Santigbbisetdnat are

ificall i des. Such
cytotoxic T AMFESRBoR RRE . S AP LBUTRRY L RERLAT Raw ¥ e
present i nvedP8YnAlternativelpj aepxtlynw;itﬂd)tltihem bmi}dnéwslzn@usmg theorlid plaseel | s from
Uhe subj ect, \@hn(Rls SOBLRARRENG Kbl AL NO IBBIGGhedlSr 106 4870 And
f era 00 7

CD8- positive ce onucl ear ocytes Tnvitro

erip
with the peptMagss G‘Talta ﬁg/l%@és@ﬁ‘ﬂ 3:®0& i on and then isolating cytotoxic T

celI's. [0071] Mty tOtONInG the ﬁ@lbh&ledi\ﬁdls%htﬂé%&ehﬁﬁﬂeﬂtﬂﬂth%@%om&eﬁi| nul ati on
with APCs that present the dﬁl,fa eddﬂgés i nvention, can be derived from

patients who DAMQTIAE B} ‘@Ftotr%grﬁrag&l ed?respﬂneg‘é(ﬁ‘?tfoc?n and can be

adm ni g0@Fled Y. Hxoeomed ves or in combi natl on with other drugs | ncl udi ng t he
gfe]P;;?ES _?_Let lg];)h[%a{)resegtnl%v l’lr% Og:(ll.llgﬁ(e%%?(l)’@ ?CS 1 cteﬁﬁlap 9?8 Cgﬁg fe?erre as C;(?SO%CS

cel | s presenthaygreses Cpepindeﬁ)rmfsdfohﬁwen ﬂ\ﬁam)tlw of glis ﬁmaenmm IéLAt he sane

pepti des used,f s ioRdinGt d élﬂﬂce 'Eko%rﬁé‘sf ca\ﬁ%%e a&é&ﬁf&t& ngﬁdus%{ @ﬁs%tﬁocﬂé Ce' I's
is able to recoqnlze (1 bi nding to) npl éx en an

anti gen and ¢p®l ﬁémiaa@neé? Patres Apriisation Kﬁbﬁéch?‘?tdﬁa%?ﬂsd‘qua%e%l eHi0 7saaflf ace

viaits T ceIWO99/es4In90ﬁnd aﬂdbet;blelsared Las, AtP@e ob&h@ﬂtfrcﬁﬁ?bhuén@ Whé e ubjger
death of the t{a\rg&%et cell. The

l1s that |
ot ose 1 e 4 Bl el eanih Sk siouie bt TR oo b8 R ERG Sel | <
t hat present vacquept indefagfiot kinslar o pepides of thamaedtionsur face due to
timul
2t t ack 0@ PYTHeR GRS AnAths HRRRE T the B0y PPt Hhad B ot B £ sl
antigen on i trequaing fa@eémamnééoegwmtaprt&hpnwombﬂﬂé@ B@ttymethail—lﬁhml}and t he

peptide of tRe,RiLEaMonk E)!lri%@e %C&&aﬁﬂﬁ isafﬁ%ral[)lgqgl’?dbvilhllng effebBle!
receptor (TCR) The present. i nvention also provides a conposition

cont ai ni ng a'fylr-ene sawaessS@a%Wé%Aezﬁ%&am?é)laansoﬁ*%@&%lﬂbfﬂe gte- T¥piedlpabl e
of formng a subunit of a T cell receptor (TCR), and nmethods of using the
sane. The TCR subunits, al pha and beta, 24 WD 2011/ 067920PCT/ JP2010/ 006966
have the ability to form  TCRs that confer specificity to T cells against
tumor cells presenting | MP-3. By using the known nmethods in the art, the
nucl eic acid sequence of TCR al pha and beta chains expressed in the CILs
|nduced W th one or nore pept| des of this |nvent| on can be |sol at ed and

o e 2 1. - . B Y Y



chain Cregion (SEQ ID NO 24), 3-TRo-¢l priners
(5' -tcagaaatcctttctcttgac-3') specific to TCR beta chain C region (SEQ ID
NO 25) owo2elRsera- C2 priners (5 - ctagcctctggaatccttt @eCerPBposseeci fic
to TCR beta chain C2 region (SEQ ID NO 26) as 3' side prinmers, but not
limted. Exenplary vectors include, but are not limted to, retroviral
vectors. Adv armmgﬂmus thy,ty%dtef HIDI:( antlg@lrbmh@paﬁéﬁsreqmrm@ftrem@rﬁ isa'hffflzstigated
conposition a r.apl i.fi cation of own T .cells r
Chobe ot anofhishheriSh SRS BlefrormSaitifPt s MiaERler LR
havi ng excel bentingcafioy tacibk pakichlar alglgmo@d’raivugscTD'heiudlblhtyby iayegcNCRs:- can
bind target celdeorfEapheond if Bitel %P‘b%%ﬂ?gétidégh F?b@ﬂh Mlﬁfn%xaff#ﬁ
nedi ate e

optionally I cl ent entin | MP- 3
peptide in viaddCIhdnfycibiify:, éubspomrps] rllﬁfé‘tlﬁlméig eletien aeql/eéa%wfnlg t pleseTaRl
subuni ts can ahfnd NGGY &‘ﬁ"b%tp@ﬁfohﬂé@ba%éﬂ bR Ble@nViR6 hAH Sefuclee sathé AMuFally vectors.
These vectors are Wﬁ}ﬁ) he art. The nucleic acids or the vectors
cont ai ni ng t REHHUS&HULT Pa&H PGBU Gansferred into a T cell, for exanple, a T
cell froma p’aherﬁl’sﬁng tAel VAN -2Q€@L8RY1) antiger fiov efetdxosorpe Oﬁ/ﬂhd@&:sar[t 1m¢efnt1be,- shel f
conposition d| fi cat| f r

t hose of anot eellj'ep ey hal%?ngtdthe eqpl)lelgfe pC egpdg%)sn? F@g}ﬂﬁ §Q%% IﬁD\,@(I)%I ég él'i e?l S
havi ng excel lfiedtpagenbenscel | kil ling properties. [0074] The specific TCR is
a I ecenh@ss| CaaaibA%tlgén BREGhb calld AB&§ogNni zing a conpl ex of a peptide of

t he present invention and HLA nol ecul €, g| ving a T cell specific act|V|ty
agai nst the t aM§a¥essBl NVeHion AReraasesdiolpkd ag%emakréseafmg ﬁ%llszé’Qs} thaf

speci fic recegrkidc@mphixet ftﬁm@b @mve@@ M2 ¥ntidys el G pbptides &f Bis MRYntohaN

net hods, and.pref.err h | ude,. for exa ner . anal. SI S
e e AT e s er e BTG alsTObtas tnl S RE Mot cbiine 1RERIS )
perform ng t herddutisP@e pegayledtitiecarotiag dlenpdptitedoftthatingniioc @l dn expr essi ng

the TCR t : th
Sional i ot r A sl af chf GELFROMI ERiind aiublf S M RRfu R the
above- ment i omeayeaidvm ek canbe afinyiaister ar,se\{apcmwm bringelgest rvil compination weh

conpl ex exi Sroﬁle?ﬁn%g@nc-fucﬁﬁé {he%ﬁﬁ&%%f Ry 1r§f|3§tﬂ)11b@x&%ﬁfe's & cQttoY TReH10WN
nmet hod. A preferred nethod incl or exa e determ nati on of

cyt ot o4 ct iKherAPGrale et Haﬁe%w Ia%%?tt lankdng gfrp saf ae%mcludg GERAIHE @l omi um
rel ease ass ayDCs)Z iaﬂ@r&ﬁﬁ J;éID@ ?r%ﬁﬁﬁﬂ.’éelPB%ﬂd Q0G 9€16/ a0 IR Wﬁl,chtahﬁkrﬁmes ent

i nvention pr ¢ EﬁI-Tf a t ransd C];[) on_ W.t nucl ei c
aci ds encodi E%P’ieﬁ%l ? IE?ft%SH? %%lgSBﬁp%@SFFS]éé THEOOBE 0T SCYHE S "Bept i de
e.g. SEQ | D Mscytds, Sthee B(anc presentdiiyve Adift bastingthe lirda et CThenctucmgsacsttioled
CTLs are capafiofs olpd1opig, hqlsgaml%p‘c%'df%hé Rieldn fvefifigh. can be expanded by
wel | known cult |ng S In vit Kawakam et al J I mmunol .

142, 34@%53461%(@%9915: aHPﬁBC?a@bq: P%tamr: bﬁénduﬁmd?%fw@ﬁnaherals@aoq o form an

| MUNOgeni ¢ GRFEOSHES hiRIthbis E6ithcting (gthﬁumﬁ@gattmﬂwg&hé HAECYERTS ifVer@bn GANCEr

in a patient in need of .ther ctl OE QW)ZQO 03 221) ﬁ:[d]0076 I X.
Phar maceut i c3THGENTE Y ¥BPp ePu“b%%"PU esSpirRis 1P YGBLign age

up- r egul at ed subjeae APy thatamemnmhaspepm&saxf éds mvbﬂinmmrraaidutmmu&e badyeof the
pepti des of t i |on. cl ept.ide [s! can be
used for the ??chéct'?n}é ase }I?Jucﬁgrfylftg ngﬂl %cq%%(cﬁgg g%tmg,llgtyng])" a%glwblﬁjﬁﬁe

and/ or pr evemtptaies of tlpqmsgp@nmntm @mlsrlqogd@eemh@ngetﬂch pﬁpuées tdmewnésent

i nvention proyj g%%eéfo?lfﬁé& paGRE: e a %@)ﬁ@ alﬂrthggé“ﬁ%fa%k bf @@ E&Entﬁﬁ&‘éﬁﬂbﬂgn
and/or for preventing of cancer or tu greventl

n
post oper at i v&el eeuifacentherefaiss BisrAPEhal the Rrepei daveation may be Og@meﬁd%d. ent one
or nore of thelfeRtidkeaPof fibhi e blﬁbj&ﬂ!taft@ﬂhdnﬁﬁlsfé@lhg fﬁlh&;b@ﬁﬂésﬂiﬁ“&h@ﬁ%@éiitng the

peptides. Alternative esent be exp sed 0

Pt ace.of aigyeaion iy sytid; RSERRehal APCTaf e prSeSimiERbeudhs: the use
as phar maceubbtaleddyeohticong ABEPoglidcranfrorh @ sabjdettwidnthetphptidef drtberpreténoned
cytotoxic T %%lh 13(\,h| ch target any of the peptides of the present invention
can al so be used as the active ingredient of the present pharmaceuti cal
agent s [8066d onpua(s ofohe prepent imendommex thepfselvige bp adsimirteredhiensubing! farthe phrase

"targeting a;jRRRHedfimiMelrBspbRGaldinsPcdnbE iR fhd s‘ﬁ'bj(eY,t @br A ampletdsPaecife.cel |
i ndi cates that the cytotoxic T.cell recognizes bi.nds to) a conplex

formed bet weer rPTIhaPERN JRRNUMIMAY pEpOF a@nwt%fe@a}aé?ble@}qn with phee vi a
its T cell receptor, and then attacks the target cell to induce the death
of the target cell.




[0077] I n anot her enbodi ment, the presen) invention also provides the use of
an active in- gredient selected fromanong: (a) a peptide of the present

i nvent i orvwvo(2bd1/@7920cl ei ¢ acid encodi ng such a pepti de agCaiJsuiios@docher ei n
in an expressible form (c) an APC of the present invention, and (d) a
cytotoxic T cells of the present invention I n manufacturing a

phar maceut i calugan@oeshg tRpeptidagetssomes ot CEBS bMPe pAREMIN@ItILLTN vivo ad-

[ 0078] Al t er natii .\/&I téd tahe (g{lr%est ntS i ny 2ntion further provides an active
i ngredi ent s&MBETELFFEA ng‘.e By peptide of the present invention, (b)

a nucl ei ¢ aciadc@dkcong AFCs tom afipepihjele; as di scl osed herein in an
expressi bl e fb?EéHta&fh% tﬁé‘AﬁE&P&%ﬁ Q%@\r}\%ég%l%ﬁb ntion, and (d) a cytotoxic

T cells of the presefit inventjo 920PCT/ JP2010/ 006966 f or
use in treat ichflreiaitasingdhe pentige-logdgd 7d1Cal to @speanidvebigct. t he present invention
furthenogggvi dee fastiRbREeCaAthOEREES Suti@it cifhdithe kaat Uidiigua, Ahadymeeut i cal
conmposi tion ot ag%nt&for gr ﬁth ancer ,.or t ynor, mﬂgre%n the()tkbod or
process i ncl (YRR ¥W@ﬂ’0§ @B?%ﬁ%@@?%ﬁ’&gﬁh PECER ¥ IOY)- B

physi ol ogi calpkptides o€ picghéenciaréiton fot inbnEactadiig ¥ pharngradicelnigessdrecdred from

anong: position inducing antigen-presenting cells is provided. In addition, the present
invention provides a method or process for manufacturing a pharmaceutical agent or
composition for inducing antigen-presenting cells, wherein the method includes the
step of admixing or formulating the peptide of the present invention with a pharma-
ceutically acceptable carrier. Moreover, the present invention provides a method or
process for manufacturing a pharmaceutical agent or composition for treating cancers
including lung cancer and esophageal cancer, wherein the method includes the step of
admixing or formulating the peptide of the present invention with a pharmaceutically
acceptable carrier. Further, the present invention also provides the peptides of the
present invention for inducing antigen-presenting cells. The APCs obtained by step b
can be administered to the subject as a vaccine. The present invention further provides
the peptides for treating cancers including lung cancer and esophageal cancer.

[0068]  According to an aspect of the present invention, the APCs of the present invention
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 of APCs contacted with no peptide or
peptides which can not induce CTLs. Such APCs having a high level of CTL in-
ducibility can be prepared by a method which includes the step of transferring genes
containing polynucleotides that encode the peptides of this invention to APCs in vitro.
The introduced genes can be in the form of DNAs or RNAs. Examples of methods for
introduction include, without particular limitations, various methods conventionally
performed in this field, such as lipofection, electroporation, and calcium phosphate
method. More specifically, it can 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 an APC, the gene undergoes transcription, translation, and such in the cell,
and then the obtained protein is processed by MHC Class I or Class II, and proceeds
through a presentation pathway to present the peptides.

[0069]  In a preferred embodiment, the APCs of the present invention present on its surface a
complex of an HLA antigen and an oligopeptide having an amino acid sequence
selected from among SEQ ID NOs: 1, 3, 5 and 6. Preferably, the APCs of the present



(a) a peptide of the present inventionpg(b) a nucleic acid encoding such a
peptide as disclosed herein in an expressible form (c) an APC of the

present iwoentywmg20and (d) a cytotoxic T cells of the pPETOR201DI/NL6HE | ON as
active ingredients. [0080]1n another enbodi nent, the present invention also
provi des a nmethod or process for manufacturing a pharnmaceutical conposition

or agent for jfve@fbdh bgrC@BEHIA- QR dntigei on Whelirics. nhghdretdiagd tlﬁHABCQGEﬁlS
includes the s

h |
or “phys: ol ogPEarRyesRBEPPab R T Pltbie! T APACRS ERlecl bl QPG SR, ' (51
sel ect ed fr omawdnghe ¢lagopapipdeptbifdien dfe colmplgxreile at HiLm/antglemmay(bb)a a nucleic
aci d encodi ngy; ﬁ;?e'i&uée RERAS %aﬁﬁqo@c&ﬁéeﬁ&ﬁﬂ E?E&E@fﬂoﬂl aﬁﬂor%)‘%li(gﬂ?'hﬁbé ferym

(c) an APC of resent~ 1 nvention the

ot oxI
present inve@pd énw OO ANOTHEY T Plednyino tawés pu%wé%@te@a ipsprted otppsed andder or

agent of the,pags mteths@ntne@,ecdmmhﬁo H&8 BrohPthe N-tdMBIn@ imBBebubfifuted

prophyl axi s of _cancer or tunor ention of. postoperatiye.recur.rence
thereof . [ 0083{PRECBHY RELEHTC dq%"rj‘éﬁ stlegpt ]o%]&}&aﬂ dﬁ%y s “X’ﬁ%“&?ﬂé’%@ht

invention canalhe oiSedtite0 treat and/or prevent cancers or tunors, and/or

pr event[b(s)ﬂﬂof \pﬁ)sé gt%g(%trqulsr% WL engs ﬁlhﬁ‘o of.¢ ubj ects or patients

i ncl udi'n nmwﬁwnroﬁre#&ama?—r%vpm&ng—'gﬁinot limted to, nouse,

rat, gui nea- pigycytowisis T celtmducafiogainshaymt thopaptided ¢f, the ates¢rd inveofise, nonkey,
baboon, and Ghimgng e mﬁﬁﬁﬁe'l%%ﬂoﬁﬁé thr uﬁgmﬁ&cds%élé{ed QIRR)‘%ﬁe%th bRy or a

dorrestl cat ed an| mal . [ 0083] Accordin o resent 1 nvention
ol i gopept i deshyssan ﬁauéﬁﬁi %ﬁrﬁaﬁ‘%}n%?cirda B AER aééﬁp BetPsBtidss dei serdREs- 8F0 | D NOs:

1, 3, 5 and @réaa;v&nmanhmu \tlabsbﬁ)m&d\é@mfo&ﬁn tallsafatepd §RpEicRBPiiddes t hat
can i nduce potent %{&3)0% rmg response. Therefore, the present
phar maceut i c&f adhatitsY, yé’éﬂﬁdgﬁep RPUARS ch i ncl ude any of these

ol i gopepti des Sh]ahlcmtgt(bdrceTamilmnammdbtammqldgzr(deasdmﬁnﬁ&@gl the ppride bf i, préseat 6
e e | oL ARRH LAY AL BRSO 1RSSR MRS,
means subj ectcgntmmgpi@@@@bgngmb}qmdwegé%Pc,CShmfiP@mltye@ﬁllswt parphgigbus| y

and HLA- A2 | $14Rh&RM8ehMe@®)ch &s f vitBviHak %@fit?de@%f e p'f@sénﬁﬁ%rﬂr%ﬁ and N
ot her words, subjects are HLA-A2 positive. e same appli

phar maceut i c&AlendRning Qoteysdosllti ons whi ch i ncl ude
[0071]  The cytotoxic T cells, which have been induced by stimulation with APCs that

present the peptides of this invention, can be derived from patients who are subject to
treatment and/or prevention, and can be administered by themselves or in combination
with other drugs including the peptides of this invention or exosomes for the purpose
of regulating effects. The obtained cytotoxic T cells act specifically against target cells
presenting the peptides of this invention, or for example, the same peptides used for
induction. In other words, the obtained cytotoxic T cells is able to recognize (i.e.,
binding to) a complex formed between an HLA antigen and the peptide of the present
invention on a target cell surface via its T cell receptor, and then attack the target cell
to induce the death of the target cell. The target cells can be cells that endogenously
express IMP-3, or cells that are transfected with the IMP-3 gene; and cells that present
a peptide of this invention on the cell surface due to stimulation by the peptide can also
serve as targets of activated CTL attack. In a preferred embodiment, the target cells
carry the HLA-A2 antigen on its surface and present a complex formed between HLA-
A2 and the peptide of the present invention on its surface.

[0072] VIIL. T cell receptor (TCR)

The present invention also provides a composition containing a nucleic acid

sequence encoding a polypeptide that is capable of forming a subunit of a T cell

receptor (TCR), and methods of using the same. The TCR subunits, alpha and beta,



27 WD 2011/ 067920PCT/ JP2010/ 006966 pol ynucl eoti des encodi ng any of these
ol i gopepti des. [0084] Cancers or tunors to be treated by the pharnaceuti cal
agent s orwoenpasie20ons of the present invention are not PCiraPmeo@aeh i ncl ude
all kinds of cancers or tunors wherein IMP-3 is involved, including for
exanpl e, lung cancer and esophageal cancer. In particular, the
pha ][ macgijt [ cahlveaglg AbBitYto REATTCR  than®n spdaﬁlq@{yas andells Byt in@Aoedetls
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cancer ous celgf g k@ﬁb&&h%@%ﬁ@& LIPS L AGABLIANE QLI | RRRL ileeu O her
es e ot
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that have thénesliite hltgblwzfﬁ?lﬁme aTnders gap pEimaga Awerb ERheFY s ar e
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o Mt ed ek Gieod SO Ol BRIt e RURTRGEH hSAL0ERES Ot can

t her apeuti c bt axuegde, aﬁ_sRapsmaats |(5/eort¢tﬁ@nggha&agqttcstg3j DY sials prifrerss(Sigd HInce
does not | nh']\fb:tp%?)gtggd %ﬁtﬂa}zen?irn?ers ftc%%#tg acc% a? gc§a3)n td ic %nfCR?ﬂp%a

of the presen I'des. exa
anti -i nfl ammehany wgent(SEQIRI NOk 24, 8rRb- €h@mmdn%€5a§@gaaa@$tttcmma¢ Be like. In

addi tion to :Tg&llﬁtdionﬁtl@%% hEﬁl@langﬂﬁl' SEWN@”Q%M‘TR’B&»‘@% AR RS-

itself, the canents of ent_1nvention ‘can al so be adnlnlstered

sequential |y C%C@@)tﬂé%ﬂt%tmtwy3wm?lfﬂ%@ Torfe et chejp & 20 Rion (PRAITRPENEr 3%ias

agents or com%ﬁn@mm ﬂ'&%nﬁfﬂduﬂk&nﬁlﬁry%dt(ﬁﬁiﬁemﬁeaﬁﬁamHﬁrﬁ@ﬂ@(ﬂl C agent
or com positions
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schedul i ng amﬁownunemd@mmhﬂmnmnsfa@ammmsoh@ﬂB&ﬂka&ha&hﬂabmhmmmnmmmxmithat

in addition tr 1&18218?@9516(%8&0% c?f; irlécf;i"l éf‘?“ lﬁavr@]& 8%%902&%&%6%1(&1%

phar maceuti ca osi t1ons enti1on can incltide ot her

agents or compepsitesohle @Qyw@m ToORakan hlnﬂh%ég@trcpllml\?plmglngélyalrl\@ﬁ@eph@e type of

formul ati on '\&chcﬂigl% Ehgﬂy, anllBpRGSa1 S TR TR ci k{lhﬁ%@ﬂ' tﬁl%%f‘&ells Bﬁﬁr%ﬂhet he
present pharmaceuti cal agents or compositions can be incl ude in articles

of nanufactu#@la%HW%F¥§n¥Bﬁ@§ﬂH?ﬁ@Dnaterlals useful for treating the
pat hol ggdzAl cmﬁdiublemldzfent:&tﬁngtmeﬂﬁe stitunixe cir Baineekpofitedl intocsaingsle. The

article of man factur% ca coQtalner % an tP theT res

har maceat i P ans esF AR kR st SR o e Dl e it R B e o

i ncl ude bot t laeids owihalvsctomnmdntagsthg thebesselullyeao batansensd ména Beefloioned froma
variety of &ﬁh}tﬂg' &7 c%fl'%nﬁégzﬂ At ARLNR élﬁfsf Cthe g@efn'uéi? lov@iks bRgpont ai ner

shoul d i ndi ca e agent onposition use reatlng or
prevention of eoﬁ@lfcﬂorrrmfﬂéloe@mengé?@d@iodﬂ%tlan sbapatienthewp Jisfls ¢rtheges o

indi cate di r @ehh@RS rhahmagdd Ripiily ahd ORi1PEbEGe BidditlAOB&IlshadfdickédRnt 0 t he
cont ai ner descrlb E&pve a kit including a pharnmaceutical agent or

conposi ti ons B¢t FE! HILEERIPPIHSent i on can optional |y further include a
second [0@Bl]  The specific TCR is a receptor capable of specifically recognizing a complex of a

peptide of the present invention and HL.A molecule, giving a T cell specific activity
against the target cell when the TCR on the surface of the T cell. A specific recognition
of the above complex may be confirmed by any known methods, and preferred
methods include, for example, tetramer analysis using HLA molecule and peptide of
the invention, and ELISPOT assay. By performing the ELISPOT assay, it can be
confirmed that a T cell expressing the TCR on the cell surface recognizes a cell by the
TCR, and that the signal is transmitted intracellularly. The confirmation that the above-
mentioned complex can give a T cell cytotoxic activity when the complex exists on the
T cell surface may also be carried out by a known method. A preferred method
includes, for example, the determination of cytotoxic activity against an HLA positive

target cell, such as chromium release assay.
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phar maceutical | y-acceptable diluent. It can further include other materials
desi r abl ewbromvm7eemrer ci al and user standpoi nt, i ncl udiPag/JJe2tienideds f ers,
diluents, filters, needles, syringes, and package inserts with instructions
for use. [0089] The pharnmaceutical agents or conpositions can, if desired,
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effectively e;(?{ab? 'égce erﬂresg |m9€n§ . Alternatively, the pharnaceuti cal
agents or conpbsd nideis a@é@n@einagiWChraSIeeh@fdawdlmosr@dHrelrelramtan\ﬁapreﬁgbledp@mt s or
admi ni stered hy) {0k pul@idedftedet RvEiRMULES. An adjuvant refers to a conpound
t hat enhances the i mmune_response agai nst the protein when adm ni stered

t oget her (or doteegsioris T yellziaf the presest ByventiPthavi ng i munol ogi cal activity.
Adj uvants contigapinafaediringa h@nh@@h&@ecérhpas&uﬂmrgkmar tréhtfh@%aﬂldeir 6F Rl e
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whi ch a |ipid (bba besleid a¢id enpdipepichdepeptige wedischored hiewein inanexpressipledosil n

anot her enbodi@ept APE ok R REQIEAVeAddRCRd ON, the peptides of the present
i nvention

(d) a cytotoxic T cells of the present invention



may al so be adm nistered in the formofga pharnmaceutically acceptable salt.
Preferabl e exanples of the salts include salts wiwth an alkali netal, salts
with a neweal2otigmiee with an organi c base, salts w th anporTgamile/o@eéd and
salts with an inorganic acid. As used herein, "pharnmaceutically acceptable
salt" refers to those salts which retain the biological effectiveness and
properties offoitide it GepigRAnéndr with@h are obtai ned by reaction with

i nor ganj ci ds,.or bases such as_ hydr oric.acid robrom ¢ _acid

su t or RIS o Rneaa R e b By h At SR Cine B PRl Go kR
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conponent whic rines Ls. Lipids have beep identified as agents or
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et al., Nature 1989, 342: 561-4). [0095] The net hod adm nistration can be
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enbadi nent, the nucleic acid sequence of the
pol ynuci eot i d8t Fpite (épg§§*Fﬁcgﬂﬂﬁgp%eﬁﬁé%n%w O%P%ﬁﬁhﬁgmhgge§§%’$oﬁﬁr

expr essi on ofmdnkey,pabysiyahe chinpanzeEhgarpallyiye t@atnectedlls) inpartaienanaligpped so
to achieve stahle.ipsertign into the genome of the target cell (see, e.g.
Thomas KR & 8§%§§%ﬁ&%ﬁﬁﬁn Il 1987, 51: 503-12 for a de- scription of

honol odUS1r ecwrbiding fodhe preserdtinwentenobigepeptiSechavingan amibbRfideeqence

Sci ence 19902474 ribfifRndie $EGIDRAOENL 3 NS En&A%eBP Rl 1389, 16R:

5, 804, 566; 5, 739, 118; 5,7§%,5_4; 5,679,647, and WO 98/04720. Exanpl es of
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conpl exes, a article- I at e "gene. gun") or re-mediat e elivery
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i nvention capaaicshrlpeuiedioe seedntiyistratical toonbjbets sl Lkentigesis Hixamd.es of
expression veet QL syl gl %%-ﬁ@&tmggm% Xﬂt{%%h iAB WS A2 SHEM AT AR GIHY @ O

f owl pox. Thi s approach i nvol'ves the use vacci nia virus, €. ., as a
vector to expeesss thatllebti2dsne domencaoysly vaheterepgaishhedddbhideis egpisnsed

i ntroduction i IR & dROSbiectsN8 ah PANRANRAL IVARGT WhBs, LUbjests @MEASES the

i nmunogeni ¢ peptide, and thereby elicits an i nmune response. Vaccjni a
vectors and REH¥YS NGSANERPPIFSRARHMASTILSA] a8eBE O spRPes ionsadich pelyde
e.g., US. Patent No. 4,722,848. Another exanple is BCG (Bacille Cal nette
GQuerin). BCG vectors are described in Stover et al., Nature 1991, 351
456-60. A wide variety of other vectors useful for therapeutic

adm ni stration or immnization e.g., adeno and adeno-associ ated virus
vectors, retroviral vectors, Salnonella typhi vectors, detoxified anthrax
toxin vectors, and the like, wll be apparent. See, e.g., Shata et al., Ml

= 1 NN NN ~ NN oA N ] - NN PN PN ~ —w N NN S



31 WD 2011/ 067920PCT/ JP2010/ 006966 For ogeneral reviews of the nethods of
gene therapy, see Goldspiel et al., dinical Pharmacy 1993, 12: 488-505; W
and Wi, Bvothavmpeo1991, 3: 87-95; Tol stoshev, Ann Rev PRaIRZII®ODIcIEKi col
1993, 33: 573-96; Mulligan, Science 1993, 260: 926-32; Mrgan & Anderson,
Ann Rev Bi ochem 1993, 62: 191-217; Trends in Biotechnol ogy 1993, 11(5):
155-215. Met Ip@@ﬁuﬂ@@tlﬂb@leﬁcddm@/\&hyidftlﬁdgeoag(bpe@fldéseconbi nant DNA technol ogy

whi ch Is be used for.the n vent i an escri bed

s pe OB L} e BERAES i B RISPR b R ARl S5 ShmRShi B T Psons
NY, 1993; an@rdﬁbmtagmtlomereeno‘fﬂlanwﬂand anthdeaplriasdsi o rwano@rs_fahomatsowlyerMnual
St ockt on Presggp NG ind A9, id QR %ﬁ?%xﬂﬁﬁl@oﬂngf:ar?cgﬁhﬂﬁ &BE}?%%%&% ah e oral,

i ntrader mal subcut aneous I ntravenous | Nnj ecti on or s , Sy stem c
adni ni st r at | GATtsHlar.dhaphagmsatiselragents or t:@npcwemns of Hietpyessnt llﬂﬁ@lttoara@%t ed

sites finds tp@&eraﬁmpggéawpihgﬁgﬂl@&n@@n be perforned by single
admi ni i{)@ or boosted by nultiple adm nistrations. . The dose of the
id

pol ynu heprespit RNghagsiacal 3ge1tapr GYMROSIHOLS £4L0R0fdR e PHOh

pol ynucl eot i dﬁ)rememdmag atthe 1p§pﬂledt@$othér ;iebtlsesl \mMelmhax@:rthe ahnht;etoaﬁiqlu;tst ed
appropri at el c N i efs ., 49 of ent

wei ght, et h)oé mc%flé § (1)1% Ostﬁ &)%s‘;n%ﬁlgg elﬁéo ofr1 i né)rﬂ} ;9&%“687

1000 ny, for ce&satﬂtpﬂ meseﬁtthel)thtg p@mldm(m speh. Hemlnsheﬁtblbepep@ld@_s gt lnacyellti)s rrg,
and can be adpil &ffIRSE ONGE,EHRT a/an@elfoﬁyvceci@a% - LRnfiFEd BY el GURNL NS, ne

skilled in the art can appropriately sel ect dose.” [0100] X.
Met hods usi ngntigeas pep+ idga fle Iééé}ré@t arAP@%hlaﬁﬁd@?E‘éo The peptides of the

pr esentioogsy entit Aeedaddh® phatAdedeiobll a@eﬁts eRn @@dpmlcﬁmh tmq@égedeﬁw@ﬁfbnt&n usped
for inducing AP or 1 nduci ng i mune r on e agai nst

cancer or tumgp? nylaﬁglugg:( 8&18@'? aﬁﬁ‘tﬁ“%ﬁy&taﬁ °s @k a0 Aelnsdngrediglla it 0(5‘ be al so
used for i nduchstmcE€dbss, nodsnhilkt theastifuaroralredfiect ofghe mnmengrechpmnsg ag;abhst

cancer or t urﬁ?%l%rese%?eﬁ%ﬁgé 5o ’faﬁ@lg NY6&h A% A 1@&‘3&%&@%{@6 it u‘%%% be

used i n conbi npounds SO s’do
not inhibit Dhis klllmLchpmaﬁ@rapﬁquSyandrmqbke dnypddition Ifﬁemahldmrﬁéhﬂrut eputic

phar maceut i cglpagens 1% {RE me@RRASH iR SthO ndiREmMRh8 98 Rle PriaNnk AtidndAn ARoUS Ed
for inducing CTLs, .and in addition thereto, those including the peptides

and pol ynucl @&@gpinstersd Sfﬂéleail%lky %Oa%%nrdw%faa OP%YT MPrEOtAY RIRER4E

bel ow. Furt hagentt bleccﬁi?ﬁicsmhs the aﬂ{(ﬁlﬁﬁ;rﬁf nhdﬂN@ﬁianthcD;ﬂmrrﬁhc‘(ﬂogi@agb&ledr fcorn-

I nduci ng i mmune .r esponse -agai nsﬁe c a E eo%_u%ar él #éﬂj}é Met hod of

i nduci ng ant PS@H ]fJ N |?| SEIP fl Syp R B‘ra% 8rt @ %Pf 8ﬂmprovi des
net hods of i pdsiopmgs)AR@s ussd nige dibespbping testedifant! tihesschedidmigiaod rautes of ad-

pol ynucl eot i des:.gaeqdi ng the pepti des. The i nducti on of APCs can be
perfornmed as descri ed above in section "VI. Antigen-presenting cells"

Thi s im0 i orlt ghogls! barederseandharan ndditipn o tha ingsdigntapasicwarly menEomdgh | evel
of CTL i nducinBeld, e pﬁaﬁﬁadelﬂqékﬁta afis f Cdﬁ'ﬁ!&,{hoﬂﬁﬁf heenveltRa R MdRrReshdinder

the item of Ant | esen supr a.
2011/ 067920Pé$?f§¥>%%1? 8’8%0@}@?%‘?@@ L S pfidayde ﬁ‘Eﬁi’ég foo‘potw&?é o uABien
i nclude at | elaqmesﬁﬁle step selected fromanong: a: contacting APCs with a

peptl de of t hein ?Elﬁgdll nVE (}r):ft thg res@nQ 1nve%t10r'1 Qﬁ 0}{)01 CI nHar%laQé)ut%nIUCl S%tl de

encodi ng a pol ypep esent 1 nverti expressi B 8rminto
APCs. Such rr@t)tmpd&;tlcmrcanrbduumlur@dAPaBlcéase)f praefl@p‘alm gnqoletsm@nmdng matﬁurltalso or

ex vivo. To periofomdiit thE P&ﬁélo?ﬂaf’é&nﬁﬁlo% ofthe Vlisk@se 10BESARY, L& ahtal ned
fromthe subj ect to be trea others whose HLA antigens are the sane as

the subject tlhepeide elanapfaqtyre cap includeacpniaitss @f Aphet thapresent phyErgewicat he
present met hadentcar dfdfnﬂd@ﬂlohlb Aqtﬁ& 181 | SI8ABleQdntalRid inShité B6@es, [Vl Ahd 2kt
Met hod of i nguqf senC{ i nvent.i on I $9. %r ovi.des net hods for
nduci ng. CTLEGS: His CHEISELTESOBTeA FP8 & AT R B I e des
encodi ng t he ppsfit.ihedabed on eheonmbser chouMPEsliqtete ragem @r threpqdgiins cesused

for treating or prevention of one or more conditions of the disease. The label can also

indicate directions for administration and so on.

[0088]  In addition to the container described above, a kit including a pharmaceutical agent

or compositions of the present invention can optionally further include a second



The present invention also provides nebhpods for inducing CTLs using a
pol ynucl eoti de encoding a pol ypepti de that is capable of formng a T cell

recept or WOCR1/®r420nit recogni zing (i.e., binding to) aPCPAprEwI@dod he
pepti des of the present invention and HLA antigens. Preferably, the nethods
for inducing CTLs include at |east one step selected from anong: a:

cont act i nﬁ a chiBinpoBdsinges ﬂha@tﬁhde]}mbiﬂy zﬂ:ﬂetﬁﬁllﬁlb gﬂnernrlea‘ﬁntumgr i@elule anlgf or an
exosone t at ts surface n. H ant na a
boptrde of -t RENGELR e vl £ i AERR o TR Sho a8 ins SO AT G
encodi ng a pdilygeptiilee, neallesi syrogpabkhé pafkago msentsgwah ierRuetmmntuSﬁecognl zi ng
a corrp f 0 Eile,s% 0 a
CD8 po It |93 '?Ih%zm%fnqﬁ%fj‘ Vgeen%r(ﬁcg)%ogl% eéedno1;f d@ﬂgedaﬂe ent If'%‘lggnj!\?e |Clér§}a
adni ni st er ed disperses dgyjiecyh 1CE¢E%C%@H|OHQIG&@QF€I lfrmtctfeagﬁ:mm@ﬁomnelrwb? ect, and

the strength a@ﬁvetlhgreﬂm MRe p @&@@dﬁsﬁ)ﬂe@é@ﬁl& OIS et @bm@@@ﬁﬂl AcBGs a
endot helia is, .enhan ativel eptides a nucl eopt i %1

encodi ng the?’b‘etﬁt Pifés e‘aIPF‘C O FSBENSEHACVATE @R BG g e ulP?t HePHSY, 2
whi ch subj ectmidstratied APCs, and CD8-positive cells, or peripheral bl ood

mononucl ear | eIH 88‘[#: rd?tpgrﬁr(])tf?lgt ergse{f L ioarllt ﬁld) 1cﬁes otfrﬁa ;%%%tntfj nt%cn this
ce

i nvention in VItI’O Cln |vate S are
returned to iy %&dd}@cdmmﬁt@redenalnq)foem Otf Iaephmmm@éln aceeplabliesadit Byséerafle  a:

col I ecting Angm l'éng I%H l:ﬁ?itl%cthclugf: sacf@ Q&tlﬁtcatn' aﬂgalf 1lﬁ@tap %BH \gﬁh Wrﬁelt’alt s}&ﬁs ‘%P t@sanOf

step a, : ep b T cells,, and co-cul turing
for induci ngocgpescbaémalts arlth@apr&aetq%gi@ssairs wéth|ag ipergsRie Agdco- cul t ure of

step C.[00%3 WWOI PPHalmAE022AREdAtd B2EdHH RARHE Goh@ihih ik heptiRt by @lctire gor di ng
to the present nvention, use of the peptides of this invention for

manuf act uri n§" iMar maceut i cal agent or conposition inducing CTLs is
provided. |n dddigeptdss df kies prves@nt canrbeewdininistefpdaliedidp asa pietrinactubicalpigontes s

for manufact %?ﬂgﬁ&ﬂ nJ}ﬁ %ﬁ?ﬁ%&{}&s‘@% tfg ulﬁt%ﬁ%% #e%ﬁoh{tq{}ﬁﬁtﬂ% GILs,

wherein the m X1 ng ormu ‘e pepti de
of the presemethaodsehtthelutiai ¢dse.an pﬁ@ﬂnﬁtﬁethl@ |peatlldey Oétlnemtvettﬂce, ee:rlmiSe ex-

Further, the pjig8€Rhd sQnaRkd a‘i’é‘oﬁhrﬁ@i %pﬁs%ﬁ'fgﬁ&%gi‘@anp&ghé:lﬁ@e&{s anPﬁ)pPiﬁfesent
i nvention for . ndu0| ng . CILs. havi n ot oxi ¢

activity obt é(‘fl thedt prytict edlralt%%s b“eaamlﬁsm St gy at@rﬁéerws @V@terag wi-
vacci ne. The oRfgisil mmbephnsgﬂ@de Baftdr, EherddDBid ahd 6&dH. Futthbrat@wehébﬁan@ can

al so be prepared transferri genes codi n resent tldes into
e APCs: e aette] tanbR0 PR Dl on G A S DBty Rt BEPI S b
are not lim t})eftjeltvlam@t sufadrotradid gy ThaphardRCsuterl ageosamesmphiigons of this
effectively othe T cells can be used for

t he present ﬁﬂe\t%ﬁﬁ?iﬁ gugF?gé%%Cﬁﬁd}%ﬁﬁ?sﬁ%um ng i mmune response  The

pr esentV9 entlhsrpepi qsnéthlbrrwvnmcmétermﬁ@rcfdo%saqﬁmmn%@nawmnnm%ef sPonse

agai nst canceggore §£l§ébt1@§s bmg pFRARSHVEANEN, 86 ARNREEANs GRARB! Thd Pepfids WRheCt .
ration Of a_ vaccl n ne t e resent

The met hods incl.ude 't ni s

i nvention, wRFRHOD A @Efég‘e%nf‘ 8& a kit Orrf‘tﬁltle’eGP’i‘ijgi}S%fq e ObIET tHBE pr esent

i nvention, ortaadardnechnizgjuegiFoatiammetthe peftidageaitie dhoariedil linked or expressed
as a single fusion polypeptide sequence. The peptides in the combination can be the
same or different. By administering the peptides of this invention, the peptides are
presented at a high density by the HLA antigens on APCs, then CTLs that specifically
react toward the complex formed between the displayed peptide and the HLA antigen
are induced. Alternatively, APCs that present any of the peptides of this invention on
their cell surface, which may be obtained by stimulating APCs (e.g., DCs) derived
from a subject with the peptides of this invention, may be administered to the subject,
and as a result, CTLs are induced in the subject and aggressiveness towards the cancer
cells, such as lung cancer and esophageal cancer cells, can be increased.

[0092]  The pharmaceutical agents or compositions for the treatment and/or prevention of

cancer or tumor, which include a peptide of this invention as the active ingredient, can



(b) one or nore pol ynucl eoti des encodi Bg the oligopeptides or the

i mmunol ogi cally active fragnent of (a); (c) one or nore isolated CTLs of
t he presewd 20nvsM200nN; (d) one or nore isolated anti geaTPraa@nioérg cell s
of the present invention; or (e) one or nore T cells isolated and
transformed with a TCR encodi ng gene. [0107]In the context of the present

i nventCI i on, C&B@&lﬁclﬁﬂw@@j\&ﬁt Bioveh toMPredti eyl edagblish eall e ek Mrirhlihlttyheﬂ&:raCt ive

i ngredients

I
cancer and eLOpRApa PEmRR e ERa PRy PR bR R bl o of
t he vacci nes aotivepharedgosutiadainigterp dyifoinnistiaontoedranuies. nedackinteters to a

i ngredients, ﬁlplbl?ncpt'hgt]f hafle€ teQnfAiel & JBO\L}QG%AA%S'[ %Q%r(ﬁélﬂrvﬂﬁﬁ' gﬁmlugt\éleeld of

| MP-3 in the cancer cells or tissues to enhanced as conpared
with normal degether ¢or sppeessixehs) With die protinshaving igHeunsiemen! setitity. AdavaREsent

:Aﬂveﬂt i n pr QMht@&%la@edn&trélﬁ%cﬂwe thé&&febd}g)e@%{‘g@[ht&ﬁw% a@m%laméw 3,
i ch netho i etermnin ression
| evel of | I\/P@B%/rj ggjﬁgg}' Eié u{tﬁggﬁ‘@t“é%mso]ﬁ‘fﬂéﬂfiﬁéﬂl ‘%d}‘ht métﬁgj‘éct Wi th

the cancer t aldgntimghbgshate, aluiminan hpadoiidg, dlhe, ehqere seiinralnevella afxin, Mid 3

Wi th normal t dm nistrating at | east one conponent
sel ected fro%ﬁ%ﬁ%ﬁtgarf%ﬁ)ﬂtlmu?dg}% descri bed above to a subj ect with cancer

over expr essi mgrthévma@e,d popane thrmutations igralulag dernrudd tionAfin whivhtthe/gdpyide ishe

present 'nve@EhﬁH‘tO@VJ ﬁfc%&&s%héf@&&‘ HeGd oL nd RRIREBHE inC\@fncHQ id RV
2011/ 067920PCT/ JP2010/ 006966 position that i1ncludes at |east One conponent

sel ect ed frof® B§dasetidenay be G‘H)Veﬂ@g@)‘}lﬁ‘éid above, for use in adm nistrating
to a syppogt havhoEeCamsRlimOnet eaediresest ﬁhgelﬁtMﬁ the ﬂepu&ﬁshﬂhmé@m 1nTVBlﬁ10n

t t furth t tif t to b
[ eat ed wi t h oy .5 0TS BRE Ba DR L JPEBE RGOk R
i ncl udi ng thexamp:lps of thelealesrmtlndmgaltamémlraék&h aotal, evled wolf alrrWalSsaitm with an
subj ect - der i yed, %@rsaﬁ \;}ea:ﬁcsag‘r’cﬁ?d’saﬂ@%ﬁ' il Auﬂ&%ﬁ E%ﬁsfedt he | evel

conpared to a orrra con ene in € subj ect
has cancer whekgin, WMCQMI@@H}E@?CW@HG@M@" 1efs ® theteysplipwhigh rehintthe byr esent

i nvention. N%ldg@&% eﬁ'@ctiv%ﬁ’é& 'aH&p Qﬁi%é of)ﬁle'fc Qﬁrﬁﬁﬁﬂtwh@l’{ ﬁﬂ%tdb%n&irt%r
described in nore detail bel ow. gsg;(clle(:t_ eriived cell or tjssue

can be used F‘?f’t‘?tlf’%é‘/“&é{l‘éfgﬁlilﬁé‘flﬂ%ﬂf %SG% rophlads pdt ydrotsprgicasid. ¢

|E)r<1c| u:}les t Pe s@llﬁm&gé;dldlenthbaaﬁgphdsbh%ﬁt Qiid, nicaRglead foait @ﬁ(ﬂ@g@he@lﬂfghigacﬁi p-
anples o ita es,.l not to 0

 ahee and fibrRRU e AR SR %&qﬁ%@%gﬁ%ﬂphe oF etk s et

subj ect - der i valth with hn alkali nesuesafiampthe roaal, siltysvigh med)ﬂgalpofoaseaseﬂtsnmthm udi ng
an epithelial, f%pd%cfj acidBRY, BE %tﬁraﬂ%é(r 2nicangerous epithelial cell or an

epi thel i al eri ve romtissue suspect ed to be cancerous. Further, if
necessaPyPdlt hén s epkgdigtenty fefihaamacevisad AgeEHIEOMPAsIHer Phthe Peses and

fluids, and Hﬁ\%ﬂné@ﬁﬁ agrthed enchihy ﬁ&ﬁ%@ﬁr\m&@m pﬁﬁeptﬂs Iﬁpﬁib' Bh@ChechO be

treat ed by th(gqnglr1 ! met hoc(:l) [ ESIB(r)efC%ralﬂ L n% { I ar ﬁ@m

i nclude, but 'SPETRGE ‘I‘geﬁ‘fstoéc‘f PBOSIEOy. SAPH Frﬁfqp MYk ) bY

rat, dog, catantigemsskor eamtpleppalmitic acid residues can be attached to the epsilon - and alpha—
amino groups of a lysine residue and then linked to a peptide of the present invention.
The lipidated peptide can then be administered either directly in a micelle or particle,
incorporated into a liposome, or emulsified in an adjuvant. As another example of lipid
priming of CTL responses, E. coli lipoproteins, such as tripalmitoyl-
S-glycerylcysteinlyseryl- serine (P3CSS) can be used to prime CTLs when covalently
attached to an appropriate peptide (see, e.g., Deres et al., Nature 1989, 342: 561-4).

[0095] The method of administration can be oral, intradermal, subcutaneous, intravenous

injection, or such, and systemic administration or local administration to the vicinity of
the targeted sites. The administration can be performed by single administration or
boosted by multiple administrations. The dose of the peptides of this invention can be

adjusted appropriately according to the disease to be treated, age of the patient, weight,



[0109] According to the present inventiggp, the expression level of IMP-3 in
cancer cells or tissues obtained froma subject is determ ned. The

expr essi omoOlzeugls7van be determ ned at the transcri pti onPpTOHR00/00606c] ,

usi ng nmet hods known in the art. For exanple, the nRNA of I MP-3 may be
quantified using probes by hybridization nethods (e.g., Northern

hybri di zat i omjethobhef a(dﬁﬁﬂ@ﬁratﬁm ﬁ]i’ﬁysubﬁ dri§ belthagily 0001 mgcnbilpoorngafbrar ray. The

use of an array is et ecti.n he e r essi vel | MP- 3
RGN T ST G e C I e

i nfor mati on ofinistgred3oncEanr aéwadwsetp fewm enanDNAOOE sl{ll\lédﬁlthayrtben ayedpragely he
probes. |f negesSaiYmbit P obes may be | abeled with a suitable |abel, such
as dyes, fluorescent substances and isotopes, and the expression level of

t he gerliQO%ely Ko Bermesadicalsizens of perBpasitians spnipen By usicoiides astibe active
[0110] Fur t herjRE@entt he transcri pt| on product of IMP-3 (e.g., SEQ ID NO 21)
may be quantlf ed_usin ner s arrpl ific on- based det ectiqgn net hods
(e.g., RT-PCR) he@.}n‘éﬁnifg}lﬁ%é’:‘ %ger?é%f’ QHW@BQP%%I%%B%CIB ATYCREO, G fﬁ%fb?oé“am
sequence i nf anafici amms@ﬁcddﬁ@ glelpepudesmsclo‘sectbérblyi inan pklﬁbmtﬂé fgrmi. Bereiniakel for
t he present h er stringen S r | ow
Stri hgont  coRITy oRGHCBPeRA AR arefinih oty (BRSHAL Sien bRl mo
"stringent (lkylbrviditeaxpenieddondiotdsarmlypepfidy hat ipdewnditi-itongr mnllenty BBan\D
2011/ 067920P@Iérﬂﬁ%@e]doénm%élt"\é%%Hcl@wr%l"cfﬁbs%gﬁ)éncg'bf e’ O‘anulclegﬂ'&r bdh@pst0 1ts

target sequence, but not Of her sequence tri ng conditions are
sequence- depdifdsdes TeEvdRtoRY| alerpRn RGP ERBNOT GRRIBYS IO @@(ﬂvm&k‘r%ldﬁrs%nces

Speci fi ¢ hybpbAhzatbr(9icah 88 1p§e%1ch@&6@@ﬁe¢esstwy§ Bis¥@idn adto MegienbeRREiRL Ur es

o Sl oct ed {BEHENNRE: < 40gPELkBakErBr RIS Rdrt RS TRdo el ti ng.
poi nt (Tm) f ecrigtiompehofiotogeeswenmbimtiomcasdticnedioronie, sir, Wgtthetand pH. The

Tm i s e L eaRROAl i bndalsd. ol R \N! St oLl 4R 2 suel o1 ¢ aci

concentratio the p éir’target
sequence hybdid97d 8t o78he24; ér@@s“ge@flﬁew&%(@‘l EP(ilrbplleﬁmf DSiAnbasedhe t ar get

sequences ar %e%?&&hh&lo@i%@ﬁﬁﬁfde%al&ﬁmﬁ” fadilithfBd @%&FalﬂehF019ﬁ1%Res are
occupied at equil1brium ally, .stringent con |t|ons Wi be fhose in

whi ch the saIPFPtéf%?h‘@%‘Hﬁ‘ieQ}ﬁl eliys catEonic bid qOmplsses. M PNIISISIMEHREOh 28 pi cal | y
about 0.01 t(guﬁ")Q)rMeSdelﬂﬂinthéﬂ diegfvegt(laear eSgaJU S) Patnt¥d. 6,922t6878. 3 and the

Lo 00 Srittpep §RSor Rk S a0 RSP Rt S S b RaR

Centi grade f(vcctbrsnﬁeamlpics)bfefscpoassmn iveEps.indudd aigenite¢ vimdilosonsichay al so be
FOT15) T or Qi BRMILEE s SRR ABAAEHr Juc T RS ORIy
from at | east© 1@rﬁi§@m61@@ﬁl<éres§qu%ttce$ @afsencazsle AgPeniddd. §pen inffodugtian infosa host,

nucl eoti des, tat rel:&ﬁ&%a@t@a@éiﬁﬂa%k d@Sressal tﬂeﬁﬁﬁunagerﬂ@ﬁéﬁﬂ%' Qﬂ&her@ﬁy teast 30
nucl eoti des and the probes IPI’I ner s rrg%g: %ge |fn Si.ze from5-1 1
nucl eoti des, 2 OMI¥NRSPYSE; Yawinig xeders aid mediqdygeciubig IWWP%PYO&%? %and

25- 30 nucl eotaraijnbe@I 1hearg1aUlSz@la§ent Nbed WIBM tniodter pxam;ueﬁs BEE (Bacitlet ect ed

for the diag ng inven tity of

| MP-3 protei n%o?%%@ (?Bg N@ﬁggsv {Ors 366%85‘:“% %}nm t%e ?I%Ztlﬁ% shJTngg ter m ni ng
t he quantity 466-60hé wpidovaiiety aéotﬂlhlevqcmmssteémhththpra@dtu@tadrmmlsmd@,on eMuMoBAsS s ay
met hods that use,Qp. arAHérQPzQM RPEE LI b Gl Xirt€ CQINE ZieB8vit N1 S e ABRL Shifondine

anti body may be rmngc lonal__or polyclonal. Furthernore, any fragnment or

modi i cati on tYRh yectosrieievified anpthial derin vegiesy, anddBe likg. apil)bs, apmfenteﬁ%e F-8of the
ant Eogy My Shgtalés el M@lrMbherod@tm e166- $Iﬁ Shl@ﬂwlgclgétatlhgil_feﬁmweﬂ%} 2@5)0 gedi fi ed
anti body ret protein thods to
prepar e theszbg%ﬁégﬁ@f dft’qgod?’%ébé%rl #el gset ection of proteins are well
known i[60981e dydlivegnd apolynmetdotde miy a bebjenvphiobecithien dirbe, jprveseintaseteent i on

to Betoct t netleAl LA eRpBia o FUpBLERY T AERAR yeclPFMARERPLARE, ot hod
product, t he chyst eqllsiarg/ it transdoriedgvithatjie lpelynﬁ@gw@d)fvmarestrmwmt@mtmrﬁbﬁem cal

anal ysi s usi pg@fe %ﬁdp@ﬁfﬂéﬁ ﬁgﬁﬂhQ%ﬁb theThdVEY Bvadppt&icRes NERESWn, rééibe&t'ik’e?y
measurenment, strong staining indi cat es increased presence/level of th

protei n and, 2at" Y@ 2BGFEVIVP#ENe REER S xpr essi on | evel of | MP-3 gene. The
expressi on Ievel of a target gene, e.g., the I MP-3 gene, in cancer cells
can be determined to be increased if the |l evel increases fromthe control
| evel (e.g., the level in



36 WO 2011/067920PCT/ JP2010/ 006966 norpgml cells) of the target gene by, for
exanpl e, 10% 25% or 50% or increases to nore than 1.1 fold, nore than
1.5 fol d,woopr/she2n 2.0 fold, nore than 5.0 fold, nore PEAAPAA0/00PE d, or
nore. [0113] The control |evel may be determ ned at the sane tinme as the
cancer cells, by using a sanple(s) previously collected and stored froma
subj ect/ subj got gendhsevielsehe nidiaide 08 perleahfiapy,8us GoldspieNeteANCEAQUS) | s/ are

K o ddj t I bt d . - f
organ that - nibueRey TR aR: 68 S0 P ANl B A R R R © "
Al t er nat i vel YWnntRey Rlenhaail Tosicel 1998y 3hed 7d€t6e Muilhgah, Byieacestof8i 2G0: 826-3art hod
based on t heﬂ\ﬁ;ﬁ%ﬁ %Aﬁﬁﬁnn%ﬁn@év%&%ﬁi ﬂ,g)3péfvl'9‘i‘UﬁbyT%%Ese{r{‘El%?e@hl‘?&‘l%}?SS' on

| evel (s) of ?ene I'n Sanples from subj sease states

known. Furt hdPfdrld! H}%ﬁ8b§1tM@h0dSéx¢€1m@&ﬁkb@W@mheéaorfmmlrwat%&se of
expression p@écthﬁélagy Whﬂi]ﬂd&h%léb%%'sé/d ﬁw{ee&e@ﬁ{ InSentdd BOVELribA&CHQFI Ng to an

b1 0F 0gi cal - SANBNEF Rk SaEBaRsalsTs M o Rk 1o Wik S LY nikBy ™

frommultipl and e:frgganc}enemfmnhfes and Exprsssppme Adrabechtdry Ms®iad StaktonoPressevel
determ ned fr peference sanpl e derived froma tissue type simlar to
that of the subject-derived biol ogical sanple. Mreover, it is preferred to
use t hé0E9dndarhg methekoiofdnihistratpr @sdesmal] wredamet, shivt@egen etiaverpus

popul ati on wi{ib.(@nKBOWh daln%l%?&&n?é ﬁﬁﬁms&"ﬁ&?orﬁ&%@@'ﬂBﬁlmi{ﬁ‘étfh%oﬁ%’th'@en&!ﬁgﬁbﬁed

by any net hod knovvn in the a For exanple, a ran mean +/ -

mean +/ - 3 SHS ta?ﬁ&fﬁd@ét%@@& use Thecrdsniniiaion Gaa bgeeriponadyy vingla eadsyft éxi of
E Eet pres E nt lld’!f{éﬁﬂﬁ bPBeostedathiiiple mﬁhlsdmcﬁl@ nTxedhsé bpmeq)obln@bl@gﬂl@@h teanpl e
at is nown e I’lOI’lC cero rre " n
el "> on-t e G RTGET Futime siftofe pEgul dp &Risdnedhiai P!
cancer ous bi diiegiveatiorsamieaidjustedi appropfietehyeat conligpstoahé diacuse robrstrexnt, oo
level ". Diffeg ﬁ{%&%{i‘?ﬁtﬁ@ ﬂ&%e%}?éﬁ%f%dﬁ% tfﬁﬁy' od {ﬁ‘éﬁ'anﬁf}g l%lfa%lk}bgm lngg"e'
eve ro

can be nornul’i ze ression 1 nuc el C

housekeepi ng t@é@%bmgmg@r@p&pr% Bt Y mg,aﬁOéeX@mm (hbmette 1Qintg. and can

dependi ng on pthEMERNERN BHSe Qler@Feve é&‘ﬁ% %H§e éJe?;F fRvwohohi G dkilldi8MR! /1Y
control genes include, but are not |im beta-actin, glyceral dehyde 3

phosphat e deﬁ?‘&ii"ﬂ?j%ﬁ’%?é‘*e‘y selfef the Bﬂ%lﬁ’xﬂo%r ot el n Pl. Wen the expression
| evel ¢b100yP- X.odeBodsSudiniCthe @egitlledSexo [ 8®Cs and g1 RO Mal control | evel ,

i imlar/ h h b
i agnosed wi ¢ HTEASERISS b ras PRRT O RaT ROV ERURS Froupy i RS o, e
i nventi on pr ou tessed fmeindodng APCs Jand CAdus oasi wig]l ashfet hnelmcmgsmb]uectrespamet he
cancer to be %ﬁlﬁ?{t gﬁ’cer %ﬂ%%r Thd éy%&h@igﬁd”}gp@s Stk ?Fetseﬁt%ve%ﬁﬂﬁ €n B faj ment,

whi ch net hod es t teps o etermn he expression |evel
of | MP-3 in eagttler indaring (ohLs; pssweld psshor gistugingdepniuing m&ogmﬁg@@ﬁt GARELT|Of

suspected to u!ilﬁ(\ﬁe Th@ﬁe;ﬁﬁi@@ qfol}trﬁcféﬁtﬁé’seé’f&ﬁgmes andbAP@Q&Qﬂfd Bed iheeiRiemsi on
| evel of IMP-3 with nor nmal roI ﬁvel

2011/ 067920 PCHN YL SOBTRRISS ‘a}gaagjﬁ %?%PQ‘WQS g\OBPtelePlb&éh%%lWHgmf he
cancer to be dtlélbﬂitjad]:hus,f antylod tl&‘)(ﬁfb&&&lnﬁﬁnddqﬂﬁfmm;feuhcb@agenmon dqoeipeasieds e

conpared to tth é)e.np%[Vﬁl%? tcgag be uge\z/da %o’r 11%?191 §cadT ?61 ar&glt{%§h<§rgt%l 85 for

cancer treat el ect 1s diagno cancer to be
treated, in smCélpimg the[P(@Qtl@]smhder)}Yamlv@iqes cslubehalao h@tlwdcfor indhaidgdP(ses st eps

of : discussed below. Further, the CTLs of the present invention can also be used for

inducing immune response against cancer or tumor.
[0101] (1) Method of inducing antigen-presenting cells (APCs)

The present invention provides methods of inducing APCs using the peptides of this
invention or polynucleotides encoding the peptides. The induction of APCs can be
performed as described above in section "VI. Antigen-presenting cells". This invention
also provides a method for inducing APCs having a high level of CTL inducibility, the
induction of which has been also mentioned under the item of "VI. Antigen-presenting

cells", supra.



a) determning the expression |evel of 3 MP-3 in cancer cells or tissue(s)
obt ai ned froma subject who is suspected to have the cancer to be treated,
b) conparwogottis7erpr essi on | evel of 1MP-3 with a cancePCUEPAAINDIcO66 | evel ;
c) diagnosing the subject as having the cancer to be treated, if the
expression level of IMP-3 is simlar or equivalent to the cancerous control
| evel ; and Préi¢radBl, e€etrhétfodsiter Hidbgiag A FBrindadicaedst 6t st delectdd fidie subj ect
i s diagnosed as having the cancer to be treated, in step c). [0117] The
present inveft1°8# al so provides a kit for determning a subject suffering
from cancer uhaintgang PAsreitt edeptidetvt theepredert Bvpdlionpept | de of the present

i nvention, L i L i k t.he

e 1 cacy of & BopRdnga DO RRARRle fnchdln@ S pER DL AR e TR R

i mmunot her apyXpressibls forgt iNeABYanpl es of suitabl e cancers include, but are

not |imted ts@ch éfddS BRGRAuCANIA PEORRIFERIabBARERIme MR |trBRE bk GHbATHY, the
kit preferably includes %_.I east one .rea
]

t fo etecti.n he expression
of the | MP-3PHEREN fhy BEtRofs B UK FVEY: Ay B¢ potanig ﬁmﬁbéﬁﬁéﬁ'ﬂe‘gé‘? E@
sel ect ed fr omehtee ogotep widse HA)A antigeagaietthd eimedsttre subjgt nRMArafted. hea | MP- 3
gene; (b) ar nt  for.. egti-n h -3 protein: .and ( reagent for
detecting t hé)?%?rg (%)%IP@% Hglgllétt :‘E%lbtS 3“ Cfgf&% h’éwﬁ)llel‘yﬁgsﬁ&pﬁ% 8ﬁisn9ag‘iy(}§% '§2pl es of
reagent s sui taatgams borthadetustaté.ng MRNA of the | MP-3 gene include nucleic

aci ds yhaiSpesi Mefhlof iRlRfet@ry identify the I MP-3 nRNA, such as
ol i gonucl eoti des that have a“conpl enentary sequence to a portion of the

| MP-3 nRNA. THdSPIESCREE VeTiop algariodfesopshads for mdusiamsiTilsivsmaghe pentidey of and
probes that ai¢iBReeh, ipblynaclthirick MiodinfRN pepiliRS Rorlek dbncior AlPCBPReseh@QY | des
may be prepared based on nethods well known in the art. If needed, the
reagent for &&%ﬁ@?ﬁ?ﬁg the | MP-3 nRNA nmay be i nmobilized on a solid matrix.
Mor eover, nor elHehpaecsenniaveraag el frovidebahethbdsfigr irdecinyP=13_smiRkM4A arpylybe-

i ncluded in ki 9 r I r sui tabl e
for detecti ntﬁﬁlg Hbeé %I?\?Igh %%éarﬂ&%ekﬂﬁ%%%ﬂﬁg a@%??%foﬁﬁgis@tégﬁf ﬁferef;%g&g%t ein.
The ant i body shipityecoppivded dGalbinskingo) ¢ cpanpkek of Ferpeptidesmidhe pugsent frygnteent or

modi fication,(@H3.A afilpeR®PGeABly BRAYeths&RYr ind8@ng AR idduddM 1Bt Sndsi@f the
anti body may be used as the readgent, so long as t%e fragnent or nodified

ant i body r et AFIREieY HEMAMNSg ability to the IMP-3 protein. Methods to
prepare these kindsctidl satibyposities Ticen witheandetigei-peBertingReRtad/Bsaar € wel |

known in the art an t hod be enpl oyed .in the present .invention
fo prepare S8 BB P B St TR G rEURL BRTCHLR dalErbhETERyg 6P the

equi val ent s tphesesohvenEontdndr nore, the anti body nay be | abel ed with signal
ener ati ng nolige Vi i Y I i nel : i i que.
Pobel o and et paftoepabld felirEbotdetiEagagh ol pLite filis LARELY %?%ﬁlﬁ‘g%e? Lhe
ant i bodi es t d (Fhatbunit secganigingraecornlex eirrongptids of the pagsent igyntigAyng ap and
nmet hods may hgiemaheyedDR QositibeTRERSENt | Nnvention. Mreover, nore than one

T R RN N T TN N 3
exanpl e, induced in the body of the subject, and the strength of the immune response targeting
the tumor-associated endothelia is enhanced. Alternatively, the peptides and polynu-
cleotides encoding the peptides can be used for an ex vivo therapeutic method, in
which subject-derived APCs, and CD8-positive cells, or peripheral blood mononuclear
leukocytes are contacted (stimulated) with the peptides of this invention in vitro, and
after inducing CTLs, the activated CTL cells are returned to the subject. For example,
the method can include steps of:
a: collecting APCs from subject,
b: contacting the peptide with the APCs of step a,
c: mixing the APCs of step b with CD# T cells, and co-culturing for inducing CTLs,
and

d: collecting CD?®* T cells from the co-culture of step c.



ti ssue sanpl es obtained from subjects wythout cancer or suffering from
cancer, may serve as useful control reagents. A kit of the present

i nvent i orwory1tfasre2ber i ncl ude ot her materi al s desirabl e PCTOR2E/O@®I6Er Ci al
and user standpoint, including buffers, diluents, filters, needles,
syringes, and package inserts (e.g., witten, tape, CO-ROM etc.) with

i nstrugoi®ns ff(lterhlz&ﬂ/ely]_b@ﬁ)&hflgagl(hﬂTpﬁeséﬂi’tdn@dm@lbn rmy obﬂlerpepadld@eﬂtﬂlmnﬁzentlon
contai ner w Suit abl e %t ainers inc ials

SOt A hes " oS oD B PR e B G Rar PR T R e s PR e S
as gl ass or [Blh addifien, thp2ddnasvanti@nirodideeamedfodidiprgessfonmannfaentinga, when
the r eagent ﬁa&a@&lﬁpﬁl %ﬁ{ %éonﬁﬁ% tlIONP ncﬁlc Lst %efe%‘?gl%% tﬁ@ﬂﬁn@ﬁld s the
i nmobi lized 8 ]h r ous , ? Feast one
detecti on si 8&p of admieas i loraRiating th@é)@é%(iq rihe E@ﬁfem lwnthmeWﬁb ﬂoﬁéﬁf@ﬁr ip may

include a pl we@bdatly aélfepﬁl'ble%rrle@apﬂﬂféﬁrth@pﬁb&ﬁ ifveRt6d B56& pRAAds (HrRBBde oA
test strip al so contain. sites, negati ve and/or positive controls.

Al ternati vel yi¢ RIGTFOf Buve%tﬁnefgfw&yﬂﬁé Td¢ated on a strip separated fromthe
test st0igp] QGEhec(EDﬂH T;/cellshﬁvﬁlllgfc@rejt@nct actpligebtaiiedsiyt @ dregh eoninanisteted ber ent
grmunt s of i nl?Dsl{llbl I(: eda \Déf:&ngl Xl’é?tob IX’ed%VIBI t%@%bsﬁ"’%eﬂts i %)otvh E&t];)l rst
etection site amyclesser “afolt’s Hn %sib sequent sites {ion of
a test sanpl ean tlhebaprepercddl tsinsfeingi pbagidig for d@tmmeablb@tléef’gmw thpr ovi des
a quantitati VAGPCerg'd%%tﬂle@ Qb(Rfe ih Q@ctl%ﬁmthﬂﬁ eh! res%n 1 11RY; %?Qﬁe HoP1iked
sanple. The detection sit eX be configured in_any suitably detectable
shape and ar éhargip; /é@ﬂqr@mgla VK Eﬁ%ﬁ’é@@ﬁo@%ﬂhwbPffﬂ@tVebb%Fﬁ?ﬁnﬁﬁgt ¢ RESHRtdt h of

a test stri ppeﬁwea&lfﬂaeri(dnts]cgwlﬂlﬁob%b@dﬁbﬁﬁle%teskm?ah@@m may further incl lude a
posi ti ntr -3 standard sanpl e e positive contro
sanpl e\fﬁlf&’t? (g}@g@ Oﬁﬁ@ﬁﬂgdﬁl% "B8°Bt%epared by collecting | MP-3
positive sarrpl'lére mmlnttmeentmiaty]nemgprmhmsrmétmsiof mdetiag aﬁ\ﬁrhmmnatesp@isy a
purified | MP- 0 not
Excpr ess. | v ALpE s AEh BEIAPUGIREMER PR aREiE o QpEl thebblo’? "7
t he present Ilfﬁﬂl‘éiﬂth@)hdmpléﬂ’ﬂiaﬂpledf 411\0@:0316@? ﬂnfeprasernéwnbﬁmnmhlq@rlo@l@ﬂ% The

| MP-3 level of,fde d?%r& 'oligo;ﬁs@ﬂ&és%f t%ﬁ%&&lt {vendi Y, o%@ﬁﬂhﬁnolﬁ@&ﬁl;ﬁ f@Ret he
cut off val ue. The follow ng exanples are presented to illustrate the

pr esent |nve|§1fag6ﬁmatﬁﬁre?% assi st one of ordinary skill in nmaking and using
the sane. The (examresorapelynatleoides @i@dingthanyigumytities dttheimhsldditilly t he
scope of the |tnve t| on zrrpl es 39 WO 2011/ 067920PCT/ JP2010/ 006966
[0123] Mat eri AFEVe R R M ce Human | eukocyte antigen (HLA)-A2
Transgeni ¢ (Tq¢) (metmmdflezdbllﬁtaiﬁTbeoh@mpohmtblievdnnonkout mce introduced with

a human bet a2y &kﬁﬂﬁg ckils BF &@gre’s)enﬁl%?}?mﬁ%loha 3
t ransnenbr ane cyt op Sm C m)noc const ruct wer e enerated in the
Depar t ment S| Mqre@tqrénﬁrﬁ seell Uﬁplaéedcpndl%ﬁﬁuﬁﬁ’rm@,d @ethladﬁ(“aﬁ eRcofHY 8ANgal e,

I nsti t yoroAastig e cd(ijlﬁe@&?@ftrlll@ﬁb?oees&'tltﬁméﬁt@ﬁ Qiéhéj&?w%}éxﬂesm NPJ&’)%%E%:'[@ﬁtedTPe .
mce were main nea a e n esources _an vel opnent o
Kunmanmot o Uni \YéiE"sf:‘“?%? GHY Pgesy Exﬁaﬂlcr?? BES‘inﬁ CQLcoY laawﬁa BR #45 “Pﬁgmé f fhal
care gui del i hag @hcdfund eodphagdal vaicsi. Wcoﬂdﬂ@ﬂ]pﬁek to the ﬁé&lnlﬁfhlt\iﬁﬁ of 449,
Lu9g, MCF7, %VQ%%S 0§|pF‘§rﬁ%1acngg:al cdmposmqglg cO galg (hlg(f(tlve H&%Fﬁhe]ﬁ if 1s Tsukuba

(A*0201) - positive ce ne, were
Japan. The eypfesbiedn coliflrnwhahwathe deressivinrevel l@f/ IVEveinshe cancer cells or

transcripti onzQRl VOB ASRedR %hﬁhrﬁ:@@&é é&lgba?&ﬁ\kz}fﬁ 'nérma[l Qél?é&f%@@ﬂné%’cs@é es The

researches done hy using peripheral d nononucl ear cel

i sol at ed frorhNFE:AD AD¢ HBPYIMERL Hisipssnivay entighpovides Hrethnd f‘Pfrféftanl&P?Q?ﬁlal

Revi ew Board r(]@\ferjétdﬁi%ﬁmﬁg)lN@gV%%htMGth&Uﬁﬁ dpudledtﬁ@ae scﬁtogd sanpl es of j
patl ents wt canc esl gn nt ent atl ent

Pt ont 14 and JAPHERNE The RN anelrb B4 G0b citpeP Bl has el Attt

procedur es afftoer a eidfjeit withghé camvat todrei ttetaexd; | nf or med consents by the pati ents

in Kumanoto U p Cgﬁ@hlf[.”;{%@g gg]{e?%]on %b&ooq Iﬁﬁ*@kﬁtﬁ ‘6?151%1 %%ﬁglr 91?51 ained from

HLA- A2 ( A*020 onors, designate donor -
111) admlmstratmg at least one Component selected from among (a) to (d) described

above to a subject with cancer overexpressing IMP-3 compared with normal control.

Alternatively, the present invention may provide a vaccine or pharmaceutical com-



2 and donor-3, after receiving the wigien inforned consent. All sanples
wer e anonym zed, nunbered at random and stored at -80 degrees C until use.
[ 0126] CamwiDat1e0egebect i on of pepti des derived from | MP- BCTRept)/d@s6cder i ved
fromIMP-3 that can possibly bind to HLA-A2 (A*0201) nol ecul e were

predi cted using binding prediction software "Bl MAS'

(http://ww lpbﬁ&ﬁn eHat 1rialdaleg@t\/1émbﬁld wdi;b@ehm Jetb:ted ROk emoﬂg (BAlto (d)Aetotivenol
1994, 152(1): 75, Kuz X These
pept | des_andbRG: FE AN (DTS W i LN TG e s e WA B e

synt hesi zed lotheAmerdsc the pPesphi ideer@onpanler pBundgswahethoCAyr idiBatying h Stllb]ectpurl ty
>95% [0127] I

i muni zed w 'Itt (ﬂgg&%(iltg&W%r? Iﬂ?g&@?ﬁﬁddé%fr oiLfg gsegmgntﬁgﬁa;ﬁtﬂghgaeﬁ%mwge
(BM DCs) pul $keastei @ﬁﬁ%@iﬁ@ila&@@efﬁémsméqul et MY Briubliggt-deryed canrer ellsgay 21,
CD4- spl een @1§ide§s)lx$ﬁléré’qh%@l ihd 048 o thel 18VRN 0D @kem&@néﬂ%ﬁaﬂ Stk Rt 8Ckhwi t h

dot oot od by AAMCHSFHE: AR PSSO DEishaperye Had) i s -5

2011/ 067920 PWy@Eﬁﬁﬁlﬂeﬂﬁ@lﬁkEﬁ%ﬁen& ﬁﬁ/B&]drﬂ o of crxfeatﬁﬂ‘g%aaeerreﬁmd preseauman CTLs
PBMCs from h%?\%nhn' Z %%9 frorA Eﬁ\?bélA*OZOl) -positive donors were

i sol ated by neans ceol nray enS| y  gradient centrifugation to
gener atl@l(dr i pﬁermbjwbd@mmﬂ@eﬂ er lissed cBChe useddonls dperminptids edMP-Bhex20

m cro-g/ Orprésﬁ%n %@Mggﬁtlﬁnaﬁﬁés e %‘tg'e&l\ten?ang&ﬁﬁl\/%ﬂ%? tﬁﬁslﬁldﬂ ﬁB@ucglof'hMP—

bet a2-m croglobul in (S hours at 37

degrees C i n3aExaples ﬁﬁﬁw@@éwnnlﬁwwludfolk\y@re @%é%)edé@rhocéﬂwweﬁ@@d

heat - i nact i vamﬁ au;hqk @Eﬁdssplﬂhﬁﬁﬁﬁdur_ﬁlf@ P@éfbﬂa’élyV\ﬂfe%ubﬁ&fddrlrvé@délﬁ@)letﬁjssﬁéf0 Gy)
and i ncubated wt

ese cul re set. up, in 24-well
oo e oot bl Cobffhsiangl popsittert et anbibeel s b tRegll 1 cer &
and 5 ng/ mL kan@rous epoidliahedil o do-epithdidt ocll Qadled, frahapssn sugpe@edio ¥d MV wi t h

2% aut ol ogou t S d with
nuran +econbEieroprutiehdtnéceSaN® g AR, BHIER (15 MeltRiha LS
concent r at i onisgfes 20d ﬂQJ/dsarﬂle thzmlsadm theéhlallect@\éékﬂl‘yedsﬂahm ations with

pepti de-| Oade%%ﬂéﬂt%%’ﬁrea&&ﬁby Hﬁ'p?&eﬁﬂﬁetﬁé@?s RERESALL BramifRfl S EMpiA§d out
on days 7 and 14. "Si x_days after the last stinulatign, the antigen-Specific

responses of MR} 15 il butiage Gty %mFeﬁ]\}@sftgg]é‘Er@%P BYN IR AR TSRl s say
and "Cr rel edsg @s@ye, IrcdwEN- gamma ELI SPOT assay, CTLs (1 X 10

pept 1l &) ¢ RASoRbAFRUER ey Bipfotdne b iR ey BELIPS ISR ERRENE, o
co-cul tured \hmdes pbtptnedérquuh s@decTis ddrigneplk Thamq&essuml lbeel @an be detegmnedel | s
(5 X 103/ wel ) g@, g 'nBHb Jlf&‘s‘fﬁg%é&l%?ﬁ tﬁe Ql@qz(fi‘ e§+rﬁﬂgglg "G

rel ease assay was SCI’I ed previ ous gh onor |
Cancer Res. 2UU8A Mi}Mf—iz(ag)beﬂeslglfgfﬂ)usn{gom@qsm Y%ii@a"éﬁn @gilec}zSa(e(g_ANP-

| ysosomal - as Nlﬁ‘dh@i bﬂi@iﬁaﬁ@xgeTﬁé @ét@dtﬁn%aﬁ?@&?ﬂé&o&@nta@hﬁ&l dn St f‘ﬂﬁ@ Of
CTLs The exF ‘iure of .CD

n the cell surface of t
antigen sti miPari B ies® 8 f‘é&‘?lég‘) tesHpg ﬂ@lﬁxf’é??%{o%}f‘tVF‘o‘Hﬁ&ﬂkﬁmée skilled
pept i de- speciii the aildaa prepaee sich probes edliving ﬁlecsequmbenm@miandﬁ 00 IMPF3. @bevant
HIVpeptldelnt [ FIT gon nti+
IgGl as a con ro{}lg '@ﬁg?mﬁﬁ%r% cuei ?éﬁgggh}e T ShIc]gt%’)C gg\gré)%fl’séréls C and
wer e subsequéatdbglesitvaitne siritabtenali, &ughjam@ﬁtseﬂuqmqenmhmn@mnmwpﬁs land
peptides wer %é(%)?es%ni’e\fel G@Jhe Q%B@Hét@&ecpgs the Eﬂt&{s‘?cgro%'fﬂefﬂ brifseAt s shown
are gated for + T cell 0] [ nhibition of ponseg
ant i - HLA- ¢l ad¥Pels- npnocl onal ant| body  The inhibition of HLA-cl ass | was

ilg?g) ag%gg)qg; lf&@@e@ﬁ&}yltﬁel&hﬁ'scﬁb?tsﬂ)pﬂodhﬂgif tHquP -3 (e%lilﬂ?@dDQﬂD ﬁ@f‘mayz&og I\/a%/hl
| ca art e ar S wer W
At HA o) adbaTRARSER T pYebRl i oR e ieBRn RN CRE A e RISECRT b
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Specifically, a probe or primer used for the present method hybridizes under

stringent, moderately stringent, or low stringent conditions to the mRNA of IMP-3. As

used herein, the phrase "stringent (hybridization) conditions" refers to conditions under
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Condltlon is selected to be about 5 degree Centigrade lower than the thermal melting
point (Tm) for a specific sequence at a defined ionic strength and pH. The Tm is the
temperature (under a defined ionic strength, pH and nucleic acid concentration) at
which 50% of the probes complementary to their target sequence hybridize to the
target 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 degree Centigrade for short probes or primers (e.g., 10
to 50 nucleotides) and at least about 60 degree Centigrade for longer probes or primers.
Stringent conditions may also be achieved with the addition of destabilizing agents,
such as formamide.

[0111]  The probes or primers may be of specific sizes. The sizes may range from at least 10
nucleotides, at least 12 nucleotides, at least 15 nucleotides, at least 20 nucleotides, at
least 25 nucleotides, at least 30 nucleotides and the probes and primers may range in
size from 5-10 nucleotides, 10-15 nucleotides, 15-20 nucleotides, 20-25 nucleotides
and 25-30 nucleotides.

Alternatively, the translation product may be detected for the diagnosis of the present
invention. For example, the quantity of IMP-3 protein (SEQ ID NO: 22) may be de-
termined. Methods for determining the quantity of the protein as the translation
product include immunoassay methods that use an antibody specifically recognizing
the protein. The antibody may be monoclonal or polyclonal. Furthermore, any
fragment or modification (e.g., chimeric antibody, scFv, Fab, F(ab")2, Fv, etc.) of the
antibody may be used for the detection, so long as the fragment or modified antibody
retains the binding ability to the IMP-3 protein. Methods to prepare these kinds of an-
tibodies for the detection of proteins are well known in the art, and any method may be
employed in the present invention to prepare such antibodies and equivalents thereof.

[0112]  As another method to detect the expression level of IMP-3 gene based on its
translation product, the intensity of staining may be measured via immunohisto-
chemical analysis using an antibody against the IMP-3 protein. Namely, in this mea-
surement, strong staining indicates increased presence/level of the protein and, at the
same time, high expression level of IMP-3 gene.

The expression level of a target gene, e.g., the IMP-3 gene, in cancer cells can be de-

termined to be increased if the level increases from the control level (e.g., the level in
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normal cells) of the target gene by, for example, 10%, 25%, or 50%; or increases to
more than 1.1 fold, more than 1.5 fold, more than 2.0 fold, more than 5.0 fold, more
than 10.0 fold, or more.

[0113]  The control level may be determined at the same time as the cancer cells, by using a
sample(s) previously collected and stored from a subject/subjects whose disease
state(s) (cancerous or non-cancerous) is/are known. In addition, normal cells obtained
from non-cancerous regions of an organ that has the cancer 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 IMP-3 gene in samples from subjects whose disease states are known. Fur-
thermore, 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, the
expression level of IMP-3 gene in a biological sample may be compared to multiple
control levels determined from multiple reference samples. It is preferred to use a
control level determined from a reference sample derived from a tissue type similar to
that of the subject-derived biological sample. Moreover, it is preferred to use the
standard value of the expression levels of IMP-3 gene in a population with a known
disease state. The standard value may be obtained by any method known in the art. For
example, a range of mean +/- 2 S.D. or mean +/- 3 S.D. may be used as the standard
value.

[0114]  In the context of the present invention, a control level determined from a biological
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
acids, e.g., housekeeping genes, whose expression levels are known not to differ
depending on the cancerous or non-cancerous state of the cell. Exemplary control
genes include, but are not limited to, beta-actin, glyceraldehyde 3 phosphate dehy-
drogenase, and ribosomal protein P1.

When the expression level of IMP-3 gene is increased as compared to the normal
control level, or is similar/equivalent to the cancerous control level, the subject may be
diagnosed with cancer to be treated.

[0115]  More specifically, the present invention provides a method of (i) diagnosing whether
a subject has the cancer to be treated, and/or (ii) selecting a subject for cancer
treatment, which method includes the steps of:

a) determining the expression level of IMP-3 in cancer cells or tissue(s) obtained
from a subject who is suspected to have the cancer to be treated;

b) comparing the expression level of IMP-3 with a normal control level;
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c¢) diagnosing the subject as having the cancer to be treated, if the expression level of
IMP-3 is increased as compared to the normal control level; and

d) selecting the subject for cancer treatment, if the subject is diagnosed as having the
cancer to be treated, in step c).

[0116]  Alternatively, such a method includes the steps of:

a) determining the expression level of IMP-3 in cancer cells or tissue(s) obtained
from a subject who is suspected to have the cancer to be treated;

b) comparing the expression level of IMP-3 with a cancerous control level;

c¢) diagnosing the subject as having the cancer to be treated, if the expression level of
IMP-3 is similar or equivalent to the cancerous control level; and

d) selecting the subject for cancer treatment, if the subject is diagnosed as having the
cancer to be treated, in step c).

[0117]  The present invention also provides a kit for determining a subject suffering from
cancer that can be treated with the IMP-3 polypeptide of the present invention, which
may also be useful in assessing and/or monitoring the efficacy of a particular cancer
therapy, more particularly a cancer immunotherapy. Illustrative examples of suitable
cancers include, but are not limited to, lung cancer and esophageal cancer. More par-
ticularly, the kit preferably includes at least one reagent for detecting the expression of
the IMP-3 gene in a subject-derived cancer cell, such reagent being selected from the
group of:

(a) a reagent for detecting mRNA of the IMP-3 gene;
(b) a reagent for detecting the IMP-3 protein; and
(c) a reagent for detecting the biological activity of the IMP-3 protein.

[0118]  Examples of reagents suitable for detecting mRNA of the IMP-3 gene include
nucleic acids that specifically bind to or identify the IMP-3 mRNA, such as oligonu-
cleotides that have a complementary sequence to a portion of the IMP-3 mRNA. These
kinds of oligonucleotides are exemplified by primers and probes that are specific to the
IMP-3 mRNA. These kinds of oligonucleotides may be prepared based on methods
well known in the art. If needed, the reagent for detecting the IMP-3 mRNA may be
immobilized on a solid matrix. Moreover, more than one reagent for detecting the
IMP-3 mRNA may be included in the Kkit.

[0119]  On the other hand, examples of reagents suitable for detecting the IMP-3 protein
include antibodies to the IMP-3 protein. The antibody may be monoclonal or
polyclonal. Furthermore, any fragment or modification (e.g., chimeric antibody, scFv,
Fab, F(ab")2, Fv, etc.) of the antibody may be used as the reagent, so long as the
fragment or modified antibody retains the binding ability to the IMP-3 protein.
Methods to prepare these kinds of antibodies for the detection of proteins are well

known in the art, and any method may be employed in the present invention to prepare
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[0120]

[0121]

[0122]

such antibodies and equivalents thereof. Furthermore, the antibody may be labeled
with signal generating molecules via direct linkage or an indirect labeling technique.
Labels and methods for labeling antibodies and detecting the binding of the antibodies
to their targets are well known in the art, and any labels and methods may be employed
for the present invention. Moreover, more than one reagent for detecting the IMP-3

protein may be included in the kit.
The kit may contain more than one of the aforementioned reagents. 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 include bottles, vials, and test tubes. The containers
may be formed from a variety of materials, such as glass or plastic.

As an embodiment of the present invention, when the reagent is a probe against the
IMP-3 mRNA, the reagent may be immobilized on a solid matrix, such as a porous
strip, to form at least one detection site. The measurement or detection region of the
porous strip may include a plurality of sites, each containing a nucleic acid (probe). A
test strip may also contain sites for negative and/or positive controls. Alternatively,
control sites may be located on a strip separated from the test strip. Optionally, the
different detection sites may contain different amounts of immobilized nucleic acids,
i.e., a higher amount in the first detection site and lesser amounts in subsequent sites.
Upon the addition of a test sample, the number of sites displaying a detectable signal
provides a quantitative indication of the amount of IMP-3 mRNA present in the
sample. The detection sites may be configured in any suitably detectable shape and are
typically in the shape of a bar or dot spanning the width of a test strip.

The kit of the present invention may further include a positive control sample or
IMP-3 standard sample. The positive control sample of the present invention may be
prepared by collecting IMP-3 positive samples and then assaying their IMP-3 levels.
Alternatively, a purified IMP-3 protein or polynucleotide may be added to cells that do
not express IMP-3 to form the positive sample or the IMP-3 standard sample. In the
present invention, purified IMP-3 may be a recombinant protein. The IMP-3 level of
the positive control sample is, for example, more than the cut off value.

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
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[0123]

[0124]

[0125]

[0126]

[0127]

Materials and Methods

Mice

Human leukocyte antigen (HLA)-A2 Transgenic (Tg) mice; H-2D? and beta2m
double knockout mice introduced with a human beta2m-HLA-A2.1 (HLA-A*0201,
alpha 1, alpha 2)-H-2DP (alpha 3 transmembrane cytoplasmic) monochain construct
gene were generated in the Department SIDA-Retrovirus, Unite d' Immunite Cellulaire
Antivirale, Institute Pasteur, France and kindly provided by Dr. F.A. Lemonnier. The
mice were maintained at the Center for Animal Resources and Development of
Kumamoto University and they were handled in accordance with the animal care
guidelines of Kumamoto University.

Cell lines

PANCI, A549, Lu99, MCF7, SW620, SKHep1 and T2, TAP-deficient and HLA-A2
(A*0201)-positive cell line, were purchased from Riken Cell Bank, Tsukuba, Japan.
The expression of IMP-3 was determined by reverse transcription-polymerase chain
reaction analysis.

Blood samples

The researches done by using peripheral blood mononuclear cells (PBMCs) isolated
from HLA-A2-positive donors were approved by the Institutional Review Board of
Kumamoto University, Kumamoto, Japan. Blood samples of 4 patients with lung
cancer, designated patient 1, patient 3 and patient 4, patient 14 and patient 103, were
obtained during routine diagnostic procedures after obtaining formal written informed
consents by the patients in Kumamoto University Hospital. Blood samples were also
obtained from HLA-A2 (A*0201)-positive healthy donors, designated donor-1, donor-
2 and donor-3, after receiving the written informed consent. All samples were
anonymized, numbered at random, and stored at -80 degrees C until use.

Candidate selection of peptides derived from IMP-3

Peptides derived from IMP-3 that can possibly bind to HLA-A2 (A*0201) molecule
were predicted using binding prediction software "BIMAS"
(http://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). These peptides and the
HLA-A2 (A*0201)-restricted HIV peptide (SLYNTYATL) were synthesized by
American Peptide Company, Sunnyvale, CA, USA with the purity >95%.

Induction of IMP-3-reactive mouse CTLs

HLA-A2 Tg mice were immunized with 5 X10° syngeneic bone marrow derived
dendritic cells (BM-DCs) pulsed with candidate peptides in vivo on day 7 and 14. On
day 21, CD4 spleen cells isolated from the immunized mice were stimulated with BM-
DCs pulsed with each peptide for 6 days. IFN-gamma production was detected by an
enzyme-linked immunospot (ELISPOT) assay.
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[0130]" Inhibition of CTL responses by anti-HLA-class I monoclonal antibody

The inhibition of HLA-class I was done as described previously (Komori H et al.,
Clin Cancer Res. 2006 May 1; 12(9):2689-97). Specifically, after Lu99 target cells
were incubated with anti-HLA class I mAb (W6/32, 1gG2a) or anti-HLA-DR mAb
(HLA-class I mAb) (H-DR-1, 1gG2a), respectively, for 1 hour, Lu99 cells were co-
cultured with CTLs derived from lung cancer patients by stimulation with cognate
peptides.
[0131] Statistical analysis
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conpri si ng amawe hels aci dorgd UlapcA s €lTéstsaohulated with irrelevant HIV peptide were
also stained with anti-CD107a mAb (right panel). The CD8+/CD107a+ cells were
detected in 5.7% of all CD8* cells by stimulation with IMP-3-552-560 (SEQ ID NO: 3)
peptide (left panel). As non-specific signal, staining with mouse IgG was detected in
0.7% of the cells and CD8+/CD107a* cells were detected in 1.5% of the cells
stimulated with HIV peptide as a negative control (middle and right panels). As
CD107a is not usually presented on the cell surface of CTLs but are exposed only
during active degranulation (Betts M et al., J] Immunol Methods. 2003 Oct 1;
281(1-2):65-78), this result indicates that CTLs exhibits a cytotoxic activity in
response to IMP-3-199-207 (SEQ ID NO: 1), IMP-3-552-560 (SEQ ID NO: 3) peptide
and IMP-3-515-523 (SEQ ID NO: 6). The cytotoxic activity against peptide-pulsed T2
cells was examined by *'Cr-release assays (Fig. 3B). The CTLs induced from the
PBMC:s of healthy donors exhibited cytotoxic activity to the T2 cells pulsed with IMP-
3-199-207 (SEQ ID NO: 1) or IMP-3-515-523 (SEQ ID NO: 6) peptide, but not to the
T2 cells pulsed with an irrelevant HIV-A2 peptide. These results indicate that these
CTLs have a peptide-specific cytotoxicity.

[0136] Induction of IMP-3-reactive and HLA-A2-restricted CTLs from PBMCs of lung



fromthe group consisting of SEQID NOg3 1, 3, 5 and 6. [Claim 21An

| sol ated ol i gopeptide conprising an am no acid sequence selected fromthe
group comspaivg7eh SEQ ID NOs: 1, 3, 5 and 6, wherein PCTAP200/0&0&er al
am no acid(s) are substituted, deleted, inserted and/or added, further
wherein the ol igopeptide has cytotoxic T |ynphocyte (CTL) inducibility.

[ G ai m 31The cohdegppifts de of claim 2, wherein the oligopeptide has one or
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wher ei n the pRidveHor &Mt T2l SHISR wigh BAPeh -89 BEHEDNOUD fepiidd ?éﬁ ng of:
(2) com act 1 40, 90, ST ECRLLD SBLL Mol L1 eLigPneRLide, of any one
ol i gopept i de Cafmparyd 01MR @fls plilaedwith ifreleAint HTY paptidethegsipnifi@adneihibitee! | .
expresses at et ians EE Rl mayc R el O aT M DR EBR "o 1 o
i nduci ng CTL r¢gdgasasibsay reveeled|thayépldptirabe thesPBMCs fop twdothar lung cenver ptiepisai ms 1
to 3. designated patient 4 and patient 3, showed cytotoxic activity to T2 cells pulsed with
IMP-3-552-560 (SEQ ID NO: 3) peptide (left panel) and IMP-3-26-34 (SEQ ID NO:
5) peptide (right panel), without showing cytotoxic activity to T2 cells pulsed with ir-
relevant HIV peptide (Fig. 4B). These results indicate that these peptides induce CTLs
specific to peptides not only using PBMCs of healthy donors but also using those of
lung cancer patients.
[0137]  Cytotoxic activity of the CTLs against the IMP-3 and HLA-A?2 positive cancer cell
line
The capacity to kill human cancer cell lines expressing both IMP-3 and HLA-A2
(A*0201) was examined by 3!Cr release assay. As shown in Fig. 5A, CTLs induced
from PBMCs of healthy donor 2 by stimulation with IMP-3-552-560 (SEQ ID NO: 3)
peptide, IMP-3-26-34 (SEQ ID NO: 5) peptide, IMP-3-515-523 (SEQ ID NO: 6)
peptide and IMP-3-199-207 (SEQ ID NO: 1) showed cytotoxic activity against PANC-
1, expressing both IMP-3 and HLA-A2 (A*0201). On the other hand, they showed no
cytotoxic activity against MCF7, expressing HLA-A2 (A*0201) but not IMP-3, or
A549, expressing IMP-3 but not HLA-A2 (A*0201). Furthermore, CTLs induced from
PBMC:s of the lung cancer patients, designated patient 14 and patient 4, by stimulation
with the peptides having IMP-3-552-560 (SEQ ID NO: 3) peptide, IMP-3-26-34 (SEQ
ID NO: 5) peptide, IMP-3-515-523 (SEQ ID NO: 6) peptide also showed cytotoxic
activity against PANC-1 (IMP-3+, HLA-A2+) without showing cytotoxicity against
MCF7 (IMP-3-, HLA-A2*) and A549 (IMP-3+, HLA-A2") (Fig. 5B). The CTL lines
generated from the healthy donors by stimulation with IMP-3-199-207 (SEQ ID NO:
1) or IMP-3-515-523 (SEQ ID NO: 6) peptides, exhibited cytotoxicity against
MCF7/IMP-3 (MCF7 cells transfected with IMP-3 gene; HLA-A2 +, IMP-3 +) but not
against MCF7 cells (HLA-A2 +, IMP-3 -) (Fig. 5C). The CTL lines generated from the
healthy donors by stimulation with either IMP-3-199-207 (SEQ ID NO: 1) or IMP-
3-515-523 (SEQ ID NO: 6) exhibited cytotoxic activity against SW620, SKHep1 but
not against A549 (HLA-A2 -, IMP-3 +) or MCF7 cells (HLA-A2 +, IMP-3 -) (Fig.



[C aim91The nethod of claim8, whereipsthe nethod conprises a step

sel ected fromthe group consisting of: (a) contacting a CD 8-positive T
cel | wi thwearorsigen- presenting cell and/or an exosone POAVPIN@SENEE a
conpl ex of the oligopeptide of any one of clains 1 to 3 and an HLA antigen
on its surface, and (b) introducing a polynucl eotide encoding a

pol ypeptide t5igt is capable of formng a T cell receptor (TCR) subunit
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any one of c |t@bf(‘5§l_( ﬂletdhtige@b'&c_ﬁ‘ﬂ: Ijé@fﬁné’é%tdf YRICP0s.dn ‘Pﬁi loAS erfiﬁﬁﬁitiohgf AIPN-
131The CTL of cl%ﬁql&Zh w@egﬁgg saug g antigen is HL@-A%. bCIﬁég\l% An
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ant i gen- pr osgreiig iy PR S M 2ivts Gr BB AP e bipnepan) i 1
anti gen and thanoki §ppENtgadenpELERO Tharea)s The IENrgmmg proguction against Lu99
cells was significantly inhibited by the treatment with W6/32, but not by the treatment
with H-DR-1 (* P <0.05). These results clearly indicate that these CTLs recognized
target cells expressing IMP-3 in an HLA-class I-restricted manner. Furthermore TFN-
gamma production and cytotoxicity were significantly inhibited by the blocking mAb
against HLA-class I and HLA-A2, but not by control anti-HLA-class II mAb (Fig.
6B-D). These results clearly indicate that these peptides were naturally processed from
IMP-3 protein in cancer cells and presented in the context of HLA-A?2 to be recognized
by peptide induced CTLs.
[0139]  Homology analysis between the IMP3 antigenic peptides and other proteins
The CTLs stimulated with IMP-3-199-207 (SEQ ID NO: 1), IMP-3-552-560 (SEQ
ID NO: 3), IMP-3-26-34 (SEQ ID NO: 5) and IMP-3-515-523 (SEQ ID NO: 6)
peptides showed significant and specific CTL activity. This result may be due to the
fact that the sequences of IMP-3-199-207 (SEQ ID NO: 1), IMP-3-552-560 (SEQ ID
NO: 3), IMP-3-26-34 (SEQ ID NO: 5) and IMP-3-515-523 (SEQ ID NO: 6) peptides
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 to the BLAST algorithm
(http://www.ncbi.nlm.nih.gov /blast/blast.cgi) which revealed no sequence with sig-
nificant homology to those peptide sequences. The results of homology analyses
indicate that the sequences of IMP-3-199-207 (SEQ ID NO: 1), IMP-3-552-560 (SEQ
ID NO: 3), IMP-3-26-34 (SEQ ID NO: 5) and IMP-3-515-523 (SEQ ID NO: 6)
peptides are unique and thus, there is little possibility, to our best knowledge, that these
molecules raise unintended immunologic responses to some unrelated molecules.
[0140]  In conclusion, the IMP-3-199-207 (SEQ ID NO: 1), IMP-3-552-560 (SEQ ID NO:
3), IMP-3-26-34 (SEQ ID NO: 5) and IMP-3-515-523 (SEQ ID NO: 6) peptides were
identified as novel HLA-A2 (A*0201)-restricted epitope peptides derived from IMP-3
and were demonstrated to be applicable as cancer vaccines for HLA-A2

(A*0201)-positive patients with IMP-3 expressing tumors.



[Claim171The antigen-presenting cell gf claim16, wherein the HLA antigen

is HLA-A2. [C aim 181The anti gen-presenting cell of claim16 or 17, wherein
sai d antiyoreirweeenti ng cell is induced by the nethod eCTaryieneIes cl ai nms
5to 7. [Caim191A nmethod of inducing an inmune response agai nst a cancer

in a subject, the nethod conprising the step of admnistering to the

subj ect a vaqﬁﬂ@@tﬁgmpﬂléw)lm | east one active ingredient selected from
the group consisting o (a) one or nore ol |lgopept| de(s) of any one clains

1 to 3,08tlan Ih%ﬁyeﬁ@n@@wﬁwnyd%nﬁﬁwew Mg He ARrticars giose thapindgerpesentge e

pol ynucl eot i dpdcstic ﬁﬂpﬂﬂid?ﬁlmhﬁﬁe%sbgﬂéﬁmchQ’Ms RAYarR B@ L devedbptBent of O 3, oOf
an i nmunol ogi ﬁal | y tive nore isol ated

a
CTL(5) 0f ans B sphcaiannel RIS Vs ARG ey SO or e | sof at od
ant i gen- pr esemtli pgewtel gafes} agilicati@isparidbpudiicdtdons [cEedhereidGid meorpetdw@tbyf cl ai m
19, wherein ?in 1 eqf,xbj ect is HLA-A2 positive. [Caim 211A pharnmaceuti cal
agent for the fréatment and/ or prophyl axi s of cancer, and/or the prevention
of a postoper dVhilethegeentienbes haeedesstibediredatiihancheitgderenconppecie ean-

phar maceut i cabliynARGRAEAPEs (A hiftfersid Bt heRRd o@@edé%pﬁ/&l i @%xﬁﬂh@n
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departing from the spirit and scope of the invention. Thus, the invention is intended to
be defined not by the above description, but by the following claims and their

equivalents.



(c) one or nore antigen-presenting cel k§s) presenting a conplex of the

ol i gopepti de of any one of clains 1 to 3 and an HLA antigen on its surface;
and (d) woeoavosnzpe CTL(s) that is capable of binding POTaAPZOMNMeess of t he
ol i gopeptide of any one of clains 1 to 3 and HLA antigen on a cell surface.
[ Cl ai m 221A pharmaceuti cal agent for inducing CILs, wherein the agent
conpri ses a pharmaceutically acceptmn er and at | east one active

i ngredi ent selected fromthe group i ng of: (a) one or nore

ol i gopeptiida(s) of any QRRoRkeddRloPEptillelBmPrisiAf AR AMIBMIPLREALLR! sehecR@t | Ve
fragment thereof; (b) one or nore ol,ynu%: E&;{I dﬁ%gngodl gg at | east one
ol i gopeptide of any ond P e HPHR cansisgng o R togNe8i Iy active
fraglmerﬁ(:laiciﬂﬁ{err]1 eof | (c) mgom?drmrg@pqmdieg?ﬂrpmi@gaﬁtah?@g@dlhe(qsl):n@rHsﬁ%enﬂit ng a
conpl ex o e ol i gopept.i of any one o [ ] and_an antigen
on its surface. [Q ai mpftmﬁheegr%%%(%ksgﬁ ngﬁéggﬁésbﬁ 3c?§?$n6’2‘fh%?n212?’
wher ei n the pharma- ceuriseelralagent a¢id(sh arersubsitetdd fdsletech ensaded aidgarragdtiedn t o
a subject who is HLA- itk i i .of any
AquH éj\;lllléfgin tﬁe%l?g?kn%tﬂgi%? gf%ﬁ{é(%gi‘ﬁ %}5 teef@q”’ﬁ? if

one of clains 21 to 23, which is a va Use o n active
i ngredi ent sel ected frohcttéyYgroup consisting of : (a) one or nore

ol i gopgptdiges) of any pReIRbp&dtRle B chihQ, Wwherelbthe 8NLoRPIIPRA one or both

pol ynucl eoti de(s) encodi ng ﬁ?tgle ol i OEaeg%j de of any one of clainms 1 to 3 in
an expressible form (¥ Ogﬁngrfg’ta Hhtigen- presenting cell (s) presenting
a conpl ex of the ol i gopepthedecontl aatiyo arié frofn the N-teeminus @s 1BuaneoHink- ant i gen
on its surface; and (qiliogﬂl% %{d nore CTL(s) that is capable of binding to a
conpl ex of the oligopeptide bf any one of claims 1 to 3 and an HLA antigen
on a cell surface, in rhthedetaminagaminoregidnsveling edbuademposi ti on or agent
for tregafdipgcancer. [%ﬁisma?&llpmﬁldé%tigé etfoBin® (KD eﬁ%@%@hﬁy SR claims 1

phar maceuti cal conpositiqgn or agent is formul ated }f)or the admnistration to
a subj ect who is HLA- AZ°Pesiti ve.

[Claim 5] A method for inducing an antigen-presenting cell having CTL in-
ducibility by using an oligopeptide as set forth in any one of claims 1 to
3.

[Claim 6] The method of claim 5, wherein the method comprises a step selected

from the group consisting of:
(a) contacting an antigen-presenting cell with the oligopeptide of any
one of claims 1 to 3, and
(b) introducing a polynucleotide encoding the oligopeptide of any one
of claims 1 to 3 into an antigen-presenting cell.

[Claim 7] The method of claim 5 or 6, wherein the antigen presenting cell
expresses at least one HLA-A2 antigen on its surface.

[Claim 8] A method for inducing CTL by using the oligopeptide as set forth in
any one of claims 1 to 3.

[Claim 9] The method of claim 8, wherein the method comprises a step selected
from the group consisting of:
(a) contacting a CD8-positive T cell with an antigen-presenting cell
and/or an exosome that presents a complex of the oligopeptide of any
one of claims 1 to 3 and an HLA antigen on its surface, and
(b) introducing a polynucleotide encoding a polypeptide that is capable
of forming a T cell receptor (TCR) subunit binding to a complex of the
oligopeptide of any one of claims 1 to 3 and an HLA antigen on a cell

surface, into a CD8-positive T cell.



[Caim271An isol ated ol igopeptide congyising an am no acid sequence

sel ected fromthe group consisting of SEQID NGs: 1, 3, 5 and 6, for use in

the 49 W0020110608F920PCT/ JP2010/ 006966 [ C ai m 28] [ d aiPeirapiolv/preasarent
and/ or prophyl axis of cancer, and/or the prevention of a post- operative

recurrence thereof
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[Claim 14]
[Claim 15]

[Claim 16]

[Claim 17]
[Claim 18]

[Claim 19]

[Claim 20]
[Claim 21]

An isolated CTL that is induced by using the oligopeptide of any one of
claims 1 to 3.

The CTL of claim 14, wherein said CTL is induced by the method of
any one of claims 8 to 10.

An isolated antigen-presenting cell that presents on its surface a
complex of an HLA antigen and the oligopeptide of any one of claims 1
to 3.

The antigen-presenting cell of claim 16, wherein the HLA antigen is
HLA-A2.

The antigen-presenting cell of claim 16 or 17, wherein said antigen-
presenting cell is induced by the method of any one of claims 5 to 7.

A method of inducing an immune response against a cancer in a
subject, the method comprising the step of administering to the subject
a vaccine comprising at least one active ingredient selected from the
group consisting of:

(a) one or more oligopeptide(s) of any one claims 1 to 3, or an immuno-
logically active fragment thereof;

(b) one or more polynucleotide(s) encoding the oligopeptide of any one
of claims 1 to 3, or an immunologically active fragment thereof;

(c) one or more isolated CTL(s) of any one of claims 11 to 15; and

(d) one or more isolated antigen-presenting cell(s) of claim 16 or 18.
The method of claim 19, wherein said subject is HLA-A2 positive.

A pharmaceutical agent for the treatment and/or prophylaxis of cancer,
and/or the prevention of a postoperative recurrence thereof, wherein the
agent comprises a pharmaceutically acceptable carrier and at least one
active ingredient selected from the group consisting of:

(a) one or more oligopeptide(s) of any one of claims 1 to 3, or an im-
munologically active fragment thereof;

(b) one or more or a polynucleotide(s) encoding at least one
oligopeptide of any one of claims 1 to 3, or immunologically active

fragment thereof;
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[Claim 22]

[Claim 23]

[Claim 24]

[Claim 25]

[Claim 26]

[Claim 27]
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(c) one or more antigen-presenting cell(s) presenting a complex of the
oligopeptide of any one of claims 1 to 3 and an HLA antigen on its
surface; and

(d) one or more CTL(s) that is capable of binding to a complex of the
oligopeptide of any one of claims 1 to 3 and HLA antigen on a cell
surface.

A pharmaceutical agent for inducing CTLs, wherein the agent
comprises a pharmaceutically acceptable carrier and at least one active
ingredient selected from the group consisting of:

(a) one or more oligopeptide(s) of any one of claims 1 to 3, or an im-
munologically active fragment thereof;

(b) one or more polynucleotide(s) encoding at least one oligopeptide of
any one of claims 1 to 3, or an immunologically active fragment
thereof;

(c) one or more antigen-presenting cell(s) presenting a complex of the
oligopeptide of any one of claims 1 to 3 and an HLA antigen on its
surface.

The pharmaceutical agent of claim 21 or 22, wherein the pharma-
ceutical agent is formulated for the administration to a subject who is
HLA-A2 positive.

The pharmaceutical agent of any one of claims 21 to 23, which is a
vaccine.

Use of an active ingredient selected from the group consisting of :

(a) one or more oligopeptide(s) of any one of claims 1 to 3;

(b) one or more polynucleotide(s) encoding the oligopeptide of any one
of claims 1 to 3 in an expressible form;

(c) one or more antigen-presenting cell(s) presenting a complex of the
oligopeptide of any one of claims 1 to 3 and HLA antigen on its
surface; and

(d) one or more CTL(s) that is capable of binding to a complex of the
oligopeptide of any one of claims 1 to 3 and an HLA antigen on a cell
surface, in manufacturing a pharmaceutical composition or agent for
treating cancer.

The use of claim 25, wherein the pharmaceutical composition or agent
is formulated for the administration to a subject who is HLA-A2
positive.

An isolated oligopeptide comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 1, 3, 5 and 6, for use in the
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treatment and/or prophylaxis of cancer, and/or the prevention of a post-
operative recurrence thereof in a subject who is HLA-A2 positive.

An isolated oligopeptide comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 1, 3, 5 and 6, wherein 1, 2,
or several amino acid(s) are substituted, deleted, inserted and/or added,
further wherein the oligopeptide has cytotoxic T lymphocyte (CTL) in-
ducibility, for use in the treatment and/or prophylaxis of cancer, and/or
the prevention of a postoperative recurrence thereof in a subject who is
HLA-A2 positive.

The oligopeptide of claim 28, wherein the oligopeptide has one or both
of the following characteristics:

(a) the second amino acid from the N-terminus is leucine or me-
thionine, and

(b) the C-terminal amino acid is valine or leucine.



