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[0004]  Favorable TAAs are indispensable for the proliferation and survival of cancer cells.
The use of such TAAs as targets for immunotherapy may minimize the well-described
risk of immune escape of cancer cells attributable to deletion, mutation, or down-
regulation of TAAs as a consequence of therapeutically driven immune selection. Ac-
cordingly, the identification of new TAAs capable of inducing potent and specific anti-
tumor immune responses warrants further development and thus clinical application of
peptide vaccination strategies for various types of cancer is ongoing (NPLs 3 to 10).
To date, several clinical trials using these TAA derived peptides have been reported.
Unfortunately, many of the current cancer vaccine trials have shown only a low
objective response rate (NPLs 11 to 13). Accordingly, there remains a need for new
TAAs as immunotherapeutic targets.

[0005] The WDHD1 gene (GenBank Accession No: NM_007086 or NM_001008396),
composed of the WD repeat and the high-mobility group box DNA binding protein 1,
has been identified by genome-wide gene expression profile analyses as a gene that is
over-expressed in a large proportion of lung and esophageal carcinomas. In addition,

WDHDI likely plays an important role in lung and esophageal carcinogenesis as a cell
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i mmunot her apy, particularly Iung and esophageal cancer immunot herapy.
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Summary of Invention

The present invention is based, at least in part, on the discovery of novel peptides
that may serve as suitable targets of immunotherapy. Because TAAs are generally
perceived by the immune system as "self" and therefore often have no immuno-
genicity, the discovery of appropriate targets is of extreme importance. As noted
above, WDHDI (for example, SEQ ID NOs: 31 and 32, also indicated in GenBank
Accession No. NM_007086, or SEQ ID NOs: 37 and 38, also indicated in GenBank
Accession No. NM_001008396) has been identified as up-regulated in cancers,
including, but not limited to, bladder cancer, breast cancer, cervical cancer, cholangio-
cellular carcinoma, chronic myelogenous leukemia (CML), esophagus cancer, gastric
cancer, lymphoma, osteosarcoma, prostate cancer, renal carcinoma, SCLC (small cell
lung cancer), NSCLC (non-small cell lung cancer) and testicular tumor. Thus, the
present invention focuses on WDHDI1 as an appropriate cancer marker and a candidate
for the target of immunotherapy.

In the course of the present invention, specific epitope peptides of the gene products
of WDHD1 that possess the ability to induce CTLs specific to WDHDI1 were

identified. As discussed in greater detail below, peripheral blood mononuclear cells
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general ly perceived by the i nmune systemas "self" and therefore often have
no i nmunoyeriLyasy2o6t he di scovery of appropriate targetsPC3/Jet01eRe86ITE

i nportance. As noted above, WDHD1 (for exanple, SEQ ID NGs: 31 and 32, also
i ndi cated in GenBank Accession No. NM 007086, or SEQ ID NGs: 37 and 38,

al so i ndi cat ¢@BMCTsiebiiBmel fidaceBsdOR ddfor M@ﬁ&@&&iﬁﬁﬁ)ngﬂ&ﬁAb&mmdﬁmﬂmgi ed

as up-regul at ed C t Iimt cancer,
by entt " cancer it PRIREL Seruis Tty SPHE Eaf s Wk hmurhEEPRh, ¢

nyel ogenous Ispesidantgotp@vity agasopialdlia - Aéﬂhpemi;lvegiaget cedlscpaltscérwuhl epniphbma,
ost eosar conma r I
cancer), NSCL%{R{ %%%ﬁ%ﬁnaalggnﬁl% " Suth ﬂgllegg%gcng(% ?ﬁ%é ar¢ kl ? %%]IFA%S
present i nveﬁ@sltrclmed mm@@eﬁmemm@maasn%e ﬁmsnb«m seedfie FREWAe FAEPRISES and a

candi date f Oragﬁlhﬁ ckBd 8)resRfng WITHIDL, %Eﬁa%ésul{sq{?@l‘%r|1ﬁH1&eii@t}f?a9W]§HDQfls the
present i nven

i 0 ecific epj e e gene products. of WDHDL
that possess St &HPF‘I ety ?I}‘il&{)?:gp &Egt}@ﬁa@ P eé%eFBVGV%F%iS %Puénqrd’é‘ht ified.

As di scussed niunogieegiyer det ai |l bel ow, peripheral bI ood nononucl ear cells 3

WO 20 206 o]

00 oo SR 2 ISR ARAS W RR bR RO RS f FaIaR 0T fpuidRrgl P ©
CTL |ines web&d thdt 4 gnigsni @He@bludetthe 8PET) a‘cquse@ch@p@i MEDHP la§&QEY Nhe
HLA- 24 posi thyey hR18RhnRLRPHRE Sl SRS R0 ERngbR) rPEpii e, The

results herein denonstrat hese pep des are A- ricted
epi t ope pept NAEsC ?hd‘@dl}?ﬁyh‘i}’r?édc@ui)@@éh? usgddo dphies FTE i Me” $XeEpoms é
agai nst cel | $e@ipiHssied go Y EIHMct fItiaaecinemthtise lfesgsdnb@raglaﬁ@t GAL&s tdxainpldpHDL

is strongly i nd the it er eof re effective tar etsfor
Lomor gy BRGS0 e gt Bt B DlddeF bR B (oGl
i nvention tocpolangidecliubolcatcadnpefMIdesoptagts dinnel, pastid dunaat 1ygephoarad osncl ude

the amno acig s % 65 Pjreﬁﬁ%g% NOscpe) N%b dt ﬂ% hgal 1y
active fragments of -“fhe &es are exp
i nduci bi | i ty Paeferred Pmﬂe%%m nbeamgte@esm dpmnp@dmlds mom prﬁ&rfdﬂy @xn9i-vo, or

to be adm ni %})@ﬂtﬁ’i@ ok Qe@ap&l!zltﬂie%'ﬁq Qh ahﬁg&gélﬂgeqmléc?eﬁm ﬁ&oﬁ@@EQSItD
cancers, exawoes of incl ude, but are not Lim ted bl adder “cancer,

breast canceMNO%er9PEP! Bsifedie PCBH%SQ@E&@ N&Isap- %allzcl%dﬂ‘aw 429 esophagus

cancer, gast rsh@w@capwﬁcfulaﬂwmmgr(an ﬁﬁma@ﬁay efdthus Pregsi@duarBapieRired.r enal
. t unor es are

S
onapentiIle e ARespepi il SRR R A oS R B RE R e ey
decapepti de hewience @ﬁnnamnmmoa@@lls@qumﬁ@m@iteﬁw{DﬂommWeSEQ oD N@ 2
to 30. O th {nﬂﬁ) zpi?cﬂta!r(g sﬁ{ute?um E@fi N@erteg é)r §% e]clzso fbl?l% ag'ﬂre dlﬁ

showed particu y strong us are particu ty
preferred. [pepﬂ dsp retpia the egBisite Cﬁ&éﬁ@%@ihaa @dh@:@mléﬁlmnm@sﬁ fld@d)

Fept i dets h?Wt}'IEQe pAIISTHAVAGI ol HRAYSAG Seifen@ ol IHVIOND &8l 1, 1@<:14 V© or
ragnment o

D1 in which one, two or .nore ci ds ares stl
del et ed, i nsertRdNEh WG, OrszOYF&H@n%Cl%?EC ﬁ’balbﬁtlf‘it%cg dplefsd et ﬁ ‘{
requi site CTlrd patiailiy prieferetl. t he original unnodified pepti de O these
grepglgdﬁﬁomyghrﬁ%eﬁ)rese Qenq onquﬁl?eg% g()crﬁ%a%];eg%%%teg g'\fg ?cq(%otl?d’es enc'é)d étan%f' 19
inserted or adpltsaf élepm:&en@m@mbp “ﬁh@fs@DW@dcle@m&@ﬂb@uwﬂé@mw avent i on
further enco %&PE%M@QTE%&M i60LiIdaRe ARRRdI0giRAYeARRL bigR Of the

present inventio ese pol ynucl eoti des can used nduce or prepare
APCs havi ng CTasentiByriipny suely APGsean ppadmpéiered &se ptied Yy dpducigsingpunen e
present mvem@sjp@ﬁgesa hstARtercan be adm nistered to a subject for inducing

1 t d.t th
or esend0et T At RABM Rl ERPar Birct i Btrpare or N eueaen sl THaY Crio
targeting t he\H(éssspaasttm uelupse@TFLsimgetmgehcefeepeenv@p@tmlb;; élﬁibrecﬁ(breim qies eht
I nvention is rBée%Ylng@n?%@?cﬁfé}o'v%@%o 088N ot o ﬂf&lﬂﬂn dc?fs or
pol ynucl eot i prOV| dt% resent 1nventi gn or 1 n Such
composi tions p@kYﬂH@@@ﬂ@s prqvecllqsﬂdiy earwerpelp)\tqna@@f@rln%l@grﬂlile%m d@gn can be

used for the pLEa88dEMY tgeﬁt@%élhdﬂ%% g)é%ﬁiﬂé o%?ﬁﬂﬁ&fﬂd@g chilBe RéAMBAEON of a
post oper ati ve recurrence 53206 JP2011/ 005866 of cancer,

exanpl es of WEREKDE pRq/ ‘BFdEfOP}BG%Xl%l?%CaHB?f qrithg RIGYFIIGN Op p RAYEPCIALYFIEFUTHER a s t
cancer, cervical cancer, chol angi ocel lular carcinoma, CM., esophagus
cancer, gastric cancer, |ynphom, osteosarcoma, prostate cancer, renal
carci noma, SCLC, NSCLC and testicular tunor, and/or preventing

post operative recurrence thereof.



[0013] The present invention also contenpl ates pharnaceutical agents or
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t hereof, wherein said p ptr antrg%en and | nd
cytotoxic T |09ﬁl¢ﬁ~|%%§af: gc?@ﬂgi qfa@%%aqt@eg; and a peptide of the present invention.

The present invention further provides isolated CTLs that target peptides of the present
invention. These APCs and CTLs may be used for cancer immunotherapy.

[0017]  Itis yet another object of the present invention to provide methods for inducing an
immune response against a cancer in a subject in need thereof, such methods including
the step of administering to the subject a composition or agent that include one or more
peptides of the present invention, polynucleotides encoding the peptides of the present

invention, or exosomes or APCs presenting the peptides of the present invention.



[2] An isolated peptide following (a) aof (b): (a) an isolated peptide
conprising an am no acid sequence selected fromthe group consisting of SEQ
| D NCs: 6WO0201210332063, 14, 19 and 29; (b) an isol ated peplPua1/0@8ET i Si ng
an am no acid sequence in which one, two, or several am no acid(s) are
substituted, deleted, inserted or added to an am no aci d sequence sel ected
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A conposi ti on [EbAniisedated P@Udefﬁﬂ_owmglé@)@lr(b)t he conposition conprises one or
nore pepti de( %ﬁ) of 15@1Qﬁéd?@€tld%f 051?%15&% a[n%]rmn@ﬁm@@ LQBCJ@'i&teQ@r&H% g n%de( s)

of [6]; [8] A pharmaceu on, corrprl I Ng: (a) one o

pepti de(s) ofoRHHng it S5Q 10 NQspo %12, k%)l“olf?em@r %vore pol ynucl eoti des of
[6]; (c) onegbpin 1@@1@@d?@§§dﬁon@f&ﬁ%r@5arﬁlh@haﬁrs@(%ﬁ'ﬁ&e i WHORLEX tRb, drhe
pepti de of an%/ ?%?EEH {i(s ([§ &ﬁt g adg tIEfA‘ ant%ﬁ 0t their 1surf or
() one or moruernEn A} BenmiBes Patt presthiiCal BBl R T he
peptide of anmyquene @lecfel]frdm tdroamcomaistihg Af RO I@eNOs)nS i8t $2,9l3r 14dé,anldn
Cort) et o0 A L HIERRUER i PSGEPAEBUANTINAE sy BN s, o
group consi stiidyge gytotoxic T lymphocytes (CTL) inducibility;

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

[4] The isolated peptide of any one of [1] to [3], wherein said peptide is a non-
apeptide or decapeptide;

[5] The peptide of any one of [2] to [4], having at least one substitution selected from
the group consisting of:

(a) the second amino acid from N-terminus is or is modified to be an amino acid
selected from the group consisting of phenylalanine, tyrosine, methionine and
tryptophan, and

(b) the C-terminal amino acid is or is modified to be an amino acid selected from the
group consisting of phenylalanine, leucine, isoleucine, tryptophan and methionine;

[6] An isolated polynucleotide encoding the peptide of any one of [1] to [5];

[7] A composition for inducing a CTL, wherein the composition comprises one or
more peptide(s) of any one of [1] to [5], or one or more polynucleotide(s) of [6];

[8] A pharmaceutical composition, comprising:

(a) one or more peptide(s) of any one of [1] to [5];

(b) one or more polynucleotides of [6];

(c) one or more APCs or exosomes that present a complex of the peptide of any one
of [1] to [5] and an HLA antigen on their surface; or

(d) one or more CTLs that recognize a cell presenting a complex of the peptide of
any one of [1] to [5] and an HLA antigen on its surface,

in combination with a pharmaceutically acceptable carrier,



(i) treatnent of an existing cancer, (ig) prophylaxis of a cancer, (iii)
prevention of a postoperative recurrence of a cancer, and (vi) conbi nations
t her eof ; WORIRS3W®har naceuti cal conposition of [8], for®koraPzdi/hHe8es

adm nistration to a subject whose HLA antigen is HLA-A24; [10] A nethod for
i nduci ng an antigen-presenting cell (APC) with CTL inducibility, conprising
a step sel ectf@dflstedtdrhgugstpeleas fdin thg g@fup cohddting@itt acti ng an APC with

t he peptide g.f) an ogefof ’%i]ed to [5] in vitro, ex vivo or in vivo, and (b)
i ntroduci ng & &?F‘i[?heﬂi‘ Pt 7deMeé8d g the peptide of any one of [1] to [5]
into an APC, (fulgrippiylmes hibdcdnoer,i nduci ng a CTL, conprising a step sel ected
fromthe grogﬁéw@h@&m@aﬁs{opeﬂa@e FRufbhdWilNGndy G- posi tive T cel | wi th

an APC, which presents on s surface a complex of an HLA antigen and the
peptide of ahyl)eprebigptionp|thergoff 5], (b) co-culturing a CD8-positive T cell
with an exosaEerhejfHagfadRi8se obspdttidid Sf [BYUbARRaRd 6 HhEXs @{tichno HlsfbRat | gen

and a peptide of y. one of [6], and (c) introducing into a T cell
a pol ynucl eotN§&9 %%@F‘é&ﬁéﬁ%‘s/&%hcodi ng T cell receptor (TCR) subunit

pol ypept i des [10re hethodtfbeindGRng an artkenyprédeati TR ISR withpOTY pedicitdis, | S
capabl e of bindin o | f.an HLA antigen. and the peptide of any
one of [1] tgo'?@flggélgg%gesgll%&seg)rf %%:%l?gf%]’f]coﬁﬁl ﬁli%)(%at ed APC that presents on
its surface daconprexe af ARG withAthewepigdrotany oae peplitel ] of vy eomyoek if 1] to
[5]; [13] The;APG®Pf [12], which is induced by a method conprising a step
sel ected fromthe group consisting of: (a) contacting an APC with the
pepti de of any laﬁggwnq 3 polypuqienide gngadingothe ggptided 2By Opsronfily & [SdiHo ap p)

i ntroduci ng apEol ynucl eoti de encodi ng the peptide of any one of [1] to [5]

o G L iRl et TRt L el s e of b Redtides of 11
step sel ect edofisiaimgtaie group consisting of: (a) co-culturing a
R 540 SRt 1T B LI A LS o
a CD8- posi t i vemplegeif lan \Wlih afrgeaxod dreenepiibe ehanyrasohd 5l toddSht s surface a
conpl ex of anplleAAtihg 8T Podi REPLEING iR Tan 3RYsPRE whchl phbseh® dnAls sufBek a
complex of an HLA antigen and a peptide of any one of [1] to [6], and
(c) introducing into a T cell a polynucleotide/polynucleotides encoding T cell receptor
(TCR) subunit polypeptides, wherein the TCR formed by the TCR subunit
polypeptides is capable of binding to a complex of an HLA antigen and the peptide of
any one of [1] to [5] on a cell surface;
[12] An isolated APC that presents on its surface a complex of an HLA antigen and a
peptide of any one of [1] to [5];
[13] The APC of [12], which is induced by a method comprising a step selected from
the group consisting of:
(a) contacting an APC with the peptide of any one of [1] to [5] in vitro, ex vivo or in
vivo, and
(b) introducing a polynucleotide encoding the peptide of any one of [1] to [5] into an
APC;
[14] An isolated CTL that targets any of the peptides of [1] to [5];
[15] The CTL of [14], which is induced by a method comprising a step selected from
the group consisting of:
(a) co-culturing a CD8-positive T cell with an APC, which presents on its surface a
complex of an HLA antigen and the peptide of any one of [1] to [5],
(b) co-culturing a CD8-positive T cell with an exosome, which presents on its surface a

complex of an HLA antigen and a peptide of any one of [1] to [5], and



7 WO 2012/ 053206PCT/ JP2011/ 005866 (c) imntroducing into a T cell a

pol ynucl eotide encoding T cell receptor (TCR) subunit pol ypeptides, wherein
t he TCR fworerk/#5206he TCR subunit pol ypeptides i s capablPeTaP2mi/neiBérg to t he
pepti de of any one of [1] to [5]; [16] A nethod of inducing an immune
response agai nst cancer in a subject, conprising the step of adm nistering

to the subj egt) iu@RIddRR T28Y aEBE/nQéle&tﬂde cdnPodiRd TQ:'éll @&ele"@R?le%ﬁit' y

active fragnent thereof, or a ynucl eoti d nc ptide or
fragment ; [f?fypﬂ?fl cubsrn et CBagast & the S?%% nE%H{?’ F%tﬂ?@ lst%@afasﬁ%. de

of any one ofbu{dlﬂgﬁ)aheiﬁdptﬂeebfamybﬁe%fa[m}toqan [18] A vect or corrprl sing a
nucl eoti de Sig@eﬁ (r:neeth %CO? (Pu%ll’lt ha% 1F1n§}nleq§sr1i)8{1%eaan II’IS cancerf ng%]eC (&‘B?I’lsklg] A

host cel |l fored 550 or o
anti body agaltlmsiten <bfeﬁdpap1tstedagm tharsybjocrtea mtl{iqg)f arry ¢nglof [ blrtoil pinurrol oginezd-| y

active frag Releed ¢ htdde & (g?,&gg F d‘ﬁ‘%"‘fﬁ e peptide
of any one o 1a]tl§’ 5 ? e ettpo ynuc?% e o1 ‘%O 0 t%géﬁatnu ody or
i mrunol ogi cal llaﬁmﬁéftl ve fragnent of [20]. [0020] Objects and features of the

i nvention wili7] bﬂ@@ﬂﬁoﬂﬁ@&lﬁu bitsbits aRPAPRRIcoMPEBInE iR Sptiliovi Y shetoi | ad

description i unction wth the acconpanying figures and
exanpl es |t él é&%&g?é"t“ood that both the foregoing summary of the

present i nver[|18 o vanor doneprisolg comiciegptide tajub st ahesding pei peptide ef ofy cxeidpl]i fied
enbodi nent s, not restrictive of the present invention or other
alternate embolients of the present invention. In particular, while the
invention is [lﬂis“shpﬁbédﬂ Hendpimeg arfiransitete @ nicd thovestonaitb&y]; of specific

embodi ment s, (3| A% hiisREy APRARGAGEHAE bRt iR dﬁﬂ%l[s;{ bPMnhSndibkibsty ati ve of

the invention and i's nol comstructed as Iimein he inventfon.” Various
modi i cati ongChYFdTagMAT 8% rAdnay occur to those who are skilled in the

art, wthout [ﬂﬁp@ﬂiagﬂ@tiﬁ:ﬂ(ﬂmohﬁﬁsﬁl@lthé pepaiad ofb]@@rmmptfo [Ehehd pulati on, as

d bed b t t

bonet | Lo ant clgydaREELSF e ot gttty dxatHct Rt 1S ent *fr om thi s
summar YORKH c Phiedtharhisadiered the ideegdionlyad beedragunosmiiliyiapparpet whendhe y
apparent to tf(lilﬁﬁﬁné b ta l&gdéserqgtlﬂﬁl idhdad 1§H§ﬁ]uﬁ)&ioﬁ%lﬁl the %@édﬁﬁ;ﬁaﬁym@@@%@ést s and

advantages w || be ap parent fromthe above in_conjunction w
conmpanyi ng exafpraapleglisto bejugdpisod hpt pih the fuesning Spmpy A ferretedt pe
drawn t her ef igrentiah efethe folWwilg aenBédigdsatipion 06 of henipited eAbesimdreoaRodr at ed

appl 1 cat i ons "8 e hiny EEBe B TaN i W T o SpBAPERRT DM 11 e
arti san uponimensowdn gtitionlanfwitikkghdmiverhtiates descpibedherefn wittereférguregs aand t he
det ai | ed des%in@&f QpRlifit BRLBEGRARL it WM BB LpARCARY thdt Sl &htidnds §rbodi ment s

that follows
lustrative of the invention and is not constructed as limiting of the invention. Various

modifications and applications may occur to those who are skilled in the art, without
departing from the spirit and the scope of the invention, as described by the appended
claims. Likewise, other objects, features, benefits and advantages of the present
invention will be apparent from this summary and certain embodiments described
below, and will be readily apparent to those skilled in the art. Such objects, features,
benefits and advantages will be apparent from the above in conjunction with the ac-
companying examples, data, figures and all reasonable inferences to be drawn
therefrom, alone or with consideration of the references incorporated herein.
Brief Description of Drawings

[0021]  Various aspects and applications of the present invention will become apparent to the
skilled artisan upon consideration of the brief description of the figures and the
detailed description of the present invention and its preferred embodiments that

follows.



WO 2012/ 053206PCT/ JP2011/ 005866 [ 0022] Jfig. 11Figure 1 is conposed of a
seri es of photographs, (a)-(h), depicting the results of |IFN gamma ELI SPOT
assay on VWDLe1xdsazewer e i nduced with peptides derived fPORJIVDHDNS8dhe CTLS
in well nunber #1 with WDHD1- A24-9-731 (SEQ ID NGO 6) (a), in #2 with
WDHD1- A24-9-611 (SEQ ID NO 8) (b), in #6 with WDHDL- A24-9-237 (SEQ I D

NO 12) [0022] i[fg#IFivdrth iY\EhiEosed f 9584 of PEedoflapNO(DIh), (Epictihg thédesmlts b

NG 19) (1) adiiai GO bns T o8 sl R B e SRR ot e
| FN- gamma pr CMDHﬂ)lorTha_gdes e chuwibeh t Weth SBRHIDI- A24-8s 8 ASEQEIlyNOTheas quar e
on the vell g)gﬁ%ﬁ‘fﬁﬁﬂréﬁﬁ-d-@%@ﬁ(fﬁ) N@{%) (‘305‘%‘#'8'\41?11 W‘iﬁfﬂ)?%@haﬁ%’f‘d' ng

wel | were exp and to esta n contr ast i cal

case for negé&?EQéDd*&@dD &eiwittliwith BRYARIEA B Odde (3R TP 18h &) anii#4 with
stimilated WWDHWMMZM?@ D 8B 4) [N #6lvith WDWES - R04-9ST9v8 E b t he

i £h the appSi? S LpEAR g fElefe REGRE R i b Ton

agai nst t ar géFNgehinsa protiuqishse domphidd arish thep@ntﬂﬁsesﬂeﬁtlgzlﬁllﬁieg;qnﬁe dnitlse
conposed of f.lin I a [yl of an
N ganma. EL R OLGs Bloplrp hRARE M gl b cor MR\l N SRS, o
of the CTL | itmesatdish KﬁIIIaluI@d h\)lQOhtrVSDHDJlS ﬂ@4y19c%ﬂﬁse(fSE@gaDVNdﬁta,l@)%lfla)IFN
WDHDL- A24- 9- % thukeSFQURONGokBhe (N1 ANPEREARBHI] 629 d FRQ i M) (€).
The results ermn trate |1 nes established by stinu atlon w th each
pepti de show!pgveras morrhaydbnthsfsdirst .bnn%atemhﬁéF@og%%p@H@erﬂga@ﬁt In

the figures, target densiplgaéde@uﬁ e abENpﬂ@Mpﬁd@dﬂ@“ ondiaged the IFNahamia cel | s

pul sed vvlththea opr i t1 e g " ndlctestheIFI\I-gamTa

P oduct | on aGAIHCRoT Pt ceR FEI T PiroRih Y R pept | des.  [1: 0 31Fi gur e
3 is a line ¢figplFigepi2ds caorgpaske of beripamifiting poghc t(a)on cpidepibengdihk redutinef

est abl i shed u f

WDHDL- A24- 9- 8%1*?%@#‘%}3%1* bRl 3T So gl et AR EBrath Rouror o) o
establ i shed e €TThnpastiroratel SHheNERIPEPCH L2 EhERQ B 8 12Fgamma

producti on aSWBPﬂﬂlaAQQQVMJtSE@eH}?N@ fﬁ'(b) ERAl Wm{ﬁl 9}2&910 625 (SE@I]ﬁﬁKﬁ@)t he
| FN- ganma productl on agal nst target l'l's pulsed with t propriate

pepti de and '(€* h%EﬁS\éléﬁt%‘énqq%'éatp%%ﬂ}ﬁswﬁ‘e@ﬁh@%b&@%w@m avrl@éﬂ@dm |'s not
pul sed with asptiqeepbivdetent [FN gahhfd gudetibnias c@nbzlr@@\x@ﬂh&ﬂé’l(:(dﬁﬂ@ﬂ ah itheg the

specific CTL act|VIty et cells that .expres

e 2402, Gl TR D SR Sln oniouh DB A e o BRER Vioron
gene were preppopdatapeptike, emht-f oldscatéFhke TN-gainoneredicabh aghed taggetiyells
VWDHD1- A24- 9- showed specific CTL activity agai nst CO57
cells transf gié?%lgéﬁ%]hp%%ep D1 and HLA- A*2402 (bl ack | ozenge On the
other hand, hbg3ifgawreiBdanling gephrepicamy thadt NwWammaprodaeioacl der @ hickye

{/\g ggtl 2/08I5I3§ e@téﬂ'i&g% b gnﬁnﬁgé @iluttdaArdii a&(@rm lihé @tﬂﬁhl@ﬁgd%lth\/\u‘[)l (cir clt ﬁ) h9
cript.i odi ne oug
any nethods g’ﬁg%t % E}.&%Dﬁg’r{% t]? nf‘%%ﬁ‘%@%é?ﬁb%@“ﬁ@?el n
can be used itablishel pr attuletonowith esthi pegu@ef lmsblmdeﬂtﬂﬁNSgaﬂfmzt pedpstement
i nvention, th I.ILe dev w.descri bed.
However , bef ogeg?%d%lghéggﬁﬁtﬁgﬁ érthe F%ur ’ndL lgc?gatgghgglgﬁ&érsn%}a %rog CUO shoul d
be under st oodgmhattalghfesés delsed wih itterapparpeiateepeglige and S mdaﬁtaltaséheariHNnot
intended to %@nﬁﬂa@r&&%lohfa%ﬁﬁé%% e@eﬁ?n@ﬁyﬂ%@%ﬁ% é?lgﬂa Bﬁ@és the present

invention isnot l1mted the particul Si zes di mensi ons
mat eri al s, nbtindHarugtdsa lipe gtapk gericting the specdfde ?E&&Cﬂméagﬁm%gargqﬁé@é% may

vary in aCCO&lﬁb@@ﬁ}ﬁrewﬁdﬂh MOV DN @ne ¥ReL-AFRAORIAOIY el (Qptfedted dithORLA-

Furt her nore, t he descri t|o is fo rpose of
Goscr s bing. + #2308 B B T B0 DetrndbsaRy S M Sorely. TR CBE PR naea
tolimt the estabi@e@fwuﬂqh&fDHEBAﬂﬂ -9 814Ae(r$tﬂ(pIrD ). £3) S\hDWIed beeclficCTedctivityy by
the appended F AR ] i on
ront | oned | n ERY GOTETTr i earh iR ADHBTR AT LA ARG ARIbERD, cnce
herein in thé?nrtheﬁther bangd, nppigeifisant spe¢ifc E& Lh@ﬂéitm wiag defgctoe aguns tarpeidels an
adm ssi on t hakpkfignd AMRPHL AN AHS4G0kri&1Md) ok §ADHD 130{&dat € such di scl osure by
virtue of prior invention. [0025] Unl ess ot herw se defined, all technical
and scientific terns used herein have the sanme neani nhg as commonly
understood by one of ordinary skill in the art to which the present
i nvention belongs. In case of conflict, the present specification,
including definitions, will control. In addition, the materials, nethods,
and exanples are illustrative only and not intended to be Iimting [0026]1.
Definitions



Unl ess otherw se defined, all technicalg and scientific terns used herein
have the sanme neani ng as conmmonly understood by one of ordinary skill in
the art twowhi2als310be present invention bel ongs. However PCITIP2A$@05866

conflict, the present speci fication, including definitions, will control.

[0027] The words "a", "an", and "the" as used herein nmean "at |east one"
unI ess ot her\D@sQrﬁmghfdfqyﬂbbdlmém@t ed. [0028] The terns "isolated" and
"purified" used in relation with a substance (e pepti de, anti body,

pol ynudP@Bt i deAlthough pny mgtheds ard matgrialsEamidaiiog Pﬁ%éemsto §1E9§§ desstibeg herefy ee
fromat | east:aloaeu@uhﬁmg;ﬁ@cdce@k td¥BYg 6f SRbRBMERS bﬂd%résemtlheern@h%al

source. Thus i uri |ed peptide refers id at are
subst ant 1 al T pratresdBr et ugrisR i wRieaR R Gt u URCEP B TATED berb . o

ot her contanmnaamngmemﬂtemhswﬂmdﬂmemeamebﬂ1oﬂmmk5&umuBQMKmethbﬂmwmjch t he
peptide is d |1 p r cher
cheni cal s mg%ﬂl%ﬁ%s Al T?r‘é%ﬁlﬂ{[ﬁaﬂ@e add L&Lﬂﬁteﬁ{iedct%%@h Setda%tt%ﬁ%ﬁlﬁ Qs bg un

cel l ul ar nmat deisglod thmhmre@nprrefpatnmlsenehmftecatwbppmﬂeulahmmL shaptsﬂqedlpepti de
is separ at ed {d,Qiths hdettiAS, n‘fé?ﬁ%']t%l'ﬁt,ss ﬁocbﬂeet%edléséml;erd%éﬁﬁ“a%rﬂh En{ag Var

i sol ated or recombi nant| roduce R 012/ 053206PCT/°JP2011/ 0

Thus, a pept iM&CHENCT Wit a%tnsﬁﬁparmvltatrr@eanéfopé@l'mpaf Fystheapoig) the nfer- udes

preparations nﬁfloll@ Msf,b‘alﬂh Iﬂdsedelaavptm ik asshd ﬁapo@hﬂw%s&m%g B0 Yartit 0 vatiohdo ( by

dry weight) of rotein eferred to
Yont antnat | QGeBPOTBRAR LB s Mitplen o iruhe Smt On IR pBuhuisn, 10 s
al so pref erammclswﬁ]slbealmmtal only foyy elee a:p‘penalﬂdtqhaumsnedl um whi ch includes

0% 5%
B °Fhe 1005 A1 B8 Walch: GioHh SpdTRAi e Snel B8 i ebireao g 11
chemical sy ntSP@%ﬁl@UyllltICqTBOf@tﬁ@B@ refBrepcahdysingn ﬂhean quyirgty. ééowveém@ﬁhleaherem

precursors Ofg @tﬂé%nﬁ%ﬁla§§h 2dm¥Bioh hdt ied HdQRicRNIER AtitlaN® BkedaRRuLEE W th
chem cal precurggrs or .other chemcals involved in the synthesis of the
pepti de | ess HNUEHYUiIt400, PrEydRvertol- 59 (by dry wei ght) of the vol une of
t he pepode pr[eﬂasrsaih@wlseﬂhﬁﬁecaapaafchmwll Ak sbﬁpﬁﬁld&rrﬂﬂ &Qﬁlﬂ&tdl@h&\&ﬂhé 8k an
i sol ated or pur| fied o ex npl ear ance
of a single Band goaflcg%&r?él?ys%n eﬁsrtﬁ)o J%nfldfor léf)%e %% y @F@ﬁgm de gel
el ect r ophor egiseafintdntiopbelopgn Iprapaf acifoer, dndx@@omselﬁeatm friciualitg Befue
stai ning or g.hﬁoﬁé m}}]Q(f)nthTe[nglﬁhxtloh“thén&”[é’rfa‘i‘sr h%%o%gba% B}es Q%Hhh&&%v@”d

pol ynucl eoti des of the presen | nvention areé isol ate ur i
[ 0029] The t eRY pesnded & be iyl de” and " prot ei n" are used

i nt er chepmgabl XDQﬁﬁlqbﬁg to refer to a polynmer of am no acid residues. The

terms apply t mno acid p h one.or nore am no aC| resi due
o oAt ed Waemdtvr BReRER S 0e B0 S gy bRt b e s
artificial chefahnglascomatonty mfdea;t@ﬂrbyesmmf@rmgaryakﬂﬂnaItheyartmx:\uhlr:h|tlg: am no
aC|d as wel | I [ 30] The term
"ol i gopepti de)xe%m 18¥&%5Hrbglo£%s %O%&ell Wcaggﬁfg%ngg%ti '1118% S?%triq’?)e%hg%eg to refer
to peptides afcludieg gefegeons, willeontiobn whi ch are 20 residues or fewer,

typi calfhyo7A5 rgRiigs o "dewsl "t |a§ﬁ&fdh1e?é?ﬁ'rﬂe§n t‘é‘aﬁéa&%ﬁey u%%P%@HmQJ
between about 8 and abgut 11 residues, often or 10 residues. The latter
are ref err ed Sp¥ifillyiipdiged. nonapept i des” and ° decapeptl des", respectively.

[ 0031] The2g]er Mheasino'i@tdtel" ad "pﬁl@fﬁled‘l eik&l i réleflaﬁ SJlﬂhQ. smaitulﬁael (k.. Peptilel | ng
as. anmn anal

and synthet | c ORI IRk B S AL SR A PRy Ro

Amino acid mk;asbmeeslubhemcellhannacycnleedaedscludednnam nduat sasce. Natyraalidojated or

occurring am '?&Eﬂﬁld@"r&e{&Q ? 0}%{%99&%% Q%E&Hﬁalgﬁ%@et dGefiQde %?iay\ﬁllch a8S

t hose nodifi trans I'n ce ydr ox pro
gamma- car boxygnbebmqeehplérm QhgsIsOBIBMGRAENE @éﬂ)temsrfrerrpthfs geleor ta%fﬁl% wusi%q fgom

a:"a|h09 r Sf e%lé@t&@?@ﬂ%ﬁgﬁeﬁ\t@t om%ﬁtaﬁtléh@l yIeERf Qﬁ&hféapﬁl@éﬂrg(ﬁfb oPbth¥it Uge ( ag
al pha carbon poun ro a carhboxy grg group, and an
group) as a fi grHicals| eB&Q%‘PWﬁ@ Syithssirede tﬁ’%‘f‘ ﬂ@é@n%ﬂﬁ%? é:aﬂ\%a’gr oup or
modi fi ed bac kixosres" (neluges, pl’epam&ﬁrsldﬁe,pepﬁxtd 1ewcihﬂetherpepﬂiueqelsémat&ufrf)mxi de

net hi oni ne nethyl su onlu
chem cal corrpoElﬁ%lr CPHA tnelﬁavethglcFﬁefr%(erﬁlt‘%n l}ﬁc 13(813{3% ButcSH ngml?anﬂ 1punctcl ons to
general am no aci ds.



1100321Am no acids may be referred to hgrein by their conmonly known three
letter 11 WO 2012/ 053206PCT/ JP2011/ 005866 synbols or the one-letter

synbol s rwoanteenssz®d by t he | UPAC-1 UB Bi ochem cal NonenclPeTUPR1C0M8eGSi on.

[ 0033] The terns "gene", "polynucleotides” and "nucleic acids" are used

i nterchangeably herein and, unless otherw se specifically indicated are
simlarly toThis «3eptide dai YSubsedftiall et of bemullahehartemnﬁmm(ay papaepibadof

fo 5 product PPRGrOAIE" Phe el oMk TR EF ey s VRS veBaEl o b e
amounts, as wellbgas partylnmale@imferrctdﬁtatheremaq 4 §.;0ndlrmeaitri_g3prouem ndvhacthey, from
combi nat i on gsre a8 ?&%ﬁ*biﬂa‘ﬁﬂ pRAHE {H &1L Bisb ?retfaﬁb@@ﬁﬁétiﬂtﬁﬁ%SI'EQ%PElﬁturLSUCh

termin relation to ar nace enconpass
a product i némqsﬂwmgwlmﬁlélr&mes/erepﬁr@ﬂ@@ﬁ mepgqe wih Quling medarg ldsn s abeit ( s)

t hgt mih% up 2bhe 104, bi ﬁ%iofaﬁe Véthne ?ﬁt@?ﬁpﬁ%ﬁraﬁ&ﬁw&&% 1Eyépud@ '15{ ectly or
indirectly, fr i nat.i exati.on or ation_o Wo or
more of the PF@Q&%‘?&?@“% sy ‘F%ﬁ%ngﬂ"slé BEfif%HaP]éfﬁ“@‘fq Y@iﬂer?BF]éefHFXlt

i ngredients, pwcufsbfsmmiﬂlmerchémmels which éatides pﬁep@fatlbm @fr;wptld@mh@hemmel or
for € Of the i Fsglrseor}toﬁherAﬁgrglc?f ng\fo\f\’/edl il tllle %/nﬁl%glts #he pep{ld CleB! G2 Mout

i nventi on, tllfe term ar naceu 0si Pion 0 any coiposition
made by admi %¥0ffg ZQ%cd)ﬂ%oﬁl%c[bEﬂr}t Welgbt)@iqulm@ﬂf iherpelaﬂt@ rephatamadbaitad cal |y

or physi ol ogi ﬁﬁ clidhr gﬁﬁﬁi@t oA cbhBlns a[lqg):faﬂcir Qleplfrﬁfe A)eﬁﬁ&é éﬁ‘ﬁ He@ﬁ()@ﬁ“ ent”

herein ref er to a e In an agent or conposit
bi ol ogi cal | y fofrexpppls: Byélzﬁ PREYPNCEA javpEnglephgnd; fell@\amlgywdliuﬁl M@C}ééﬁ%f@tﬁt of

phar maceut i ca$D8gpHIlya@Y1a6RNPES ele @Hphord S (Sf&héTpro%iﬁ Fice@aﬂaﬂgﬁ eell €pdmadskf er s t 0

Cace ot oee B s B i T TSRS LT Pl etiopiniane PP RER: oy

prevention ofpobancdeotideaot theeprésegriadérgivhsiud isolated cageritisd.or conposi tions may

| ead t?9(?§94' eaﬁlt RSV ﬁ%% Gl - 8@%@“353@,0%?9&19 e }ise%thhpéﬂm%]eagm%%m gl | s

and/ or ues di Fect rindi erab ncl ude
reduci ng or wﬁhimatpqi\gneraﬁ@@tm@wﬂ r@,sndjm Hfhedalmgmbf forankn¢ |a¢1d@01yarm1:sem cells

and/ or ti ssUgmhiclAtHE QB am]]i(cpé&@fésiﬁue ﬁsnzgfn'b@ﬁfed%sfl&fet 0105 n@fhiRuyngr edi ent s
i s inductions of CTLs, recognizing % cancer cells. Beforée bejng

fornul at ed, CRBUTIHE fEsire] wgh &% F‘%f’ﬁtl 1C’r?%19h“élil1§ pEnetigOf f CRYCPENHEL NAYFaly,

"drug subst a@ealmﬁg amirRCcdeid, @akrvlenra@&uﬁzltturau{z Qecaﬁﬂlffgﬂ@mﬁimraa&epomhaﬂsnaceut i cal | y
accept car, I S| ogi.cal
s o1 n 100815 et AlieoBhReP 1 Gk fRes R i BB PREFR sPRLfieEPat SRalf By
conposi ti on, tepémidancithe @mspmium:bn(apn waiiihcdre 20 iresadues bnigwebuypieally Yot | i m ted
to, ali qw d 6&5/1}; bf fhwfel il Eh ;ﬁe&gm ea)rmrx?s@a of BAWSEN bR g%ﬁﬁﬁp&w 13ting

mat eri al . orme phar mace ut| c conposi tions o e present
i nvention fi HePigEP1qftenOpr llQSTéSlé‘éeSvE]& affgisare Ffﬁellf‘ﬁbtod@ﬁtﬂéﬁ% Tomapapéidey’ @sdnt
i nvention, th@edg EARIBs " y@ﬁé‘dtﬂ@fy (also referred to as an "i mmunogeni c

conposi ers,tao an .agen sition that has the function to
i mpr ovébb%ﬁha TRy AP At cés‘é%‘fahef eI IRy OpORTIRASRAAYAIICES i nto
animals. 12 aih@AH, @5@2@6Pﬁ1nbl%2ﬂﬂa1daﬁ@58&6a@ﬁ&?@&}djnﬁrﬁ&&solﬁdiermﬂﬂgr

defined, t he er mn toC g{ural u(%c%ulsrmg ) a&é”cﬁ{n[ O%\éearg%}pf; egﬂ?he?g %HDl gene,

exanpl es of are cancer, DY east
cancer, cer vm@ds oc@rmmmo aclldsll‘éatguaﬂﬁ ebdwrting aménogicils e th@m_enceé@ﬂo%a@las

cancer, gast é_ﬁetfé%&? as WYl TRIASR mRBHQLH R fFRati i AL €. L aRiRIxypfdHia!
carci nonm, C and testicular tunor.
gamma-carboxyglutamate, and O-phosphoserine). The phrase "amino acid analog”

refers to compounds that have the same basic chemical structure (an alpha carbon
bound to a hydrogen, a carboxy group, an amino group, and an R group) as a naturally
occurring amino acid but have a modified R group or modified backbones (e.g., ho-
moserine, norleucine, methionine, sulfoxide, methionine methyl sulfonium). The
phrase "amino acid mimetic" refers to chemical compounds that have different
structures but similar functions to general amino acids.

[0032]  Amino acids may be referred to herein by their commonly known three letter



[ 0039] Unl ess ot herwi se defined, the tegyre "cytotoxic T |ynphocyte",
"cytotoxic T cell" and "CTL" are used interchangeably herein and unl ess

ot herwi seweperydsswal |y i ndicated, refer to a sub-group @CTIPRNNPITEEYt €S
that are capabl e of recogni zing non-self cells (e.g., tunor cells,
virus-infected cell s) and inducing the death of such cells. [0040] Unl ess
ot herwi se dekimbdls ot teAnAdditer sambols etohinic@idad by ey IRFRT-AU BBbyhehafgrs to

t he subtypes, exa ) f Whl ch i nclude, but are not limted to,

HLA- A* 2401, H_ % 03 HLA- A*2404, HLA- A*2407, HLA- A*2408,

HLA- A* 24033 HUZIneAmzm@emﬁd"pdlymuAma@@" a{l(ﬂ)()ﬂﬂ:}dlhhcaé$ ammldmtse:hd@‘eabﬁgd t he
term"kit" a L

reagent s and ot Ror har s i LR SRR B RO ARy
i nclude nicr dferreg to yhingir cammenty, acéﬁﬁe%?}nélﬁ letter cpdespot i nt ended that the

term " kpd34) be THe%ﬁ‘I?d: 0§1tll@ﬁ'r fs'dééﬂ RéremafrRifaiab 'aﬁiﬂocﬁfct ﬁ@ﬁﬂﬁ{gt the SRQIRIA in-
mat eri al s. }sl |nthe ontext C? %ﬁﬁ !&?ch or atlent
t he phrase " EﬁSﬁ g ind ?%Rﬁc 38}?81“@) Aol %ﬁﬁqyg}?%ﬂ gt “F‘é# &¥s o t hat
t he subj ect d[reaeyt ifient cdmmﬂygmfsh@/spemﬁhéh@razmg@usﬂhy spmﬁfmisaﬁn(bﬂln&‘- Bidéh
antigen gen aerﬁﬁ_ M)_| 0( n%h&ac t?canom 05%}1 I"lllstl CHF ? éomg ES oduct

an 4°"% 0 LRPCD

nol ecul e, antl gen 1S expres I ce

patient as amdiidingiheiageve mg@@m:a}(?rb an%wwmtﬁmgrcdlamt(&) ithet mkh@g;ﬂlcxmjrler

corrp05| tions aQ()vehrﬁg ahy Eﬁ)@ﬂét thﬁ‘f@éi‘ltltk QHI‘CE{H;' dr fﬁhir!sétfyy filobh 5Jﬁ@olﬁ£ﬂﬁle)&5m0f the
"treatnent"” of cancer treatnent is efficacious” 1f It leads to

clinical ben@intatl%luevrﬁg@gegaP@laa%%nydWO.q*i n&zﬁPE%@.I@%{C@FHW[B@I@@%)C%OH@f

deg rease W $hé ﬁr mpFeeyfah€ ipadidits, BB Fra GthérG Iﬁ&t(ﬂlﬂédcﬁll)ns(lfr 1ﬁt|@%cﬁaﬂf5€(ﬁ“ronbn t he
SUjeCt en the t atnent. is a e acCl

Subj et Vhen, Lhe: SESLTEN LS PRLLcH RGP %ﬁ%&?ﬁﬁ PsenpirERTLREy

al |l evi at es ataid rphamhacsymmll oompdsitiaricefers tiehhy canpasisomessdd sy mﬂamgrngmed in

iati t I
Famor type. FooRafipor RO GPind L PRERR Ak SRR G RS F0
pr esent | nveﬁ@Pt@Heﬁﬁlﬁ@r utility in the context of the "pr event| on and

'prophyh@s)s” e t&@p %EIVC ﬁl‘é?c}lhérﬁ'r ﬁ@ielﬁrr@feirsrﬁ) %rsﬁbé%ﬂ%%p hy a%b?l@ dr &ﬁﬁﬁdsﬁlotno
refer to any act|V|t t hat reduces e hurden of nportali or norbidity

from di sease! abﬂSeb}ewg}CaHy aﬁahx%%% %’)ﬁch% drrtispitaghy ngpe ﬁ?rilt%hﬂ; phagBgndar y
and tertiary CBllitQ:ViEﬁganGr doefv;ﬁisﬁlon WBidr m&ummgreafe@veetdrm BNGstpicephyl axi s

dthe d I
o event i on ani BrEnyrdhve it s AbEce SIRNUR FudnBe B imeRER 1 on and
prophyl axi s egerther gmugsa®ss om usf inthditrsatarat angletdtion wErgrac ectofe 8y npt ons

as well asr

2012/ 053206P%$&§é5‘g£’f tﬁgﬁ%g‘%%éﬁ%ﬁl ; algstsr{la 9188 to dreihne biojosical or By
functi on andloEepilyiashorp’ ednsar %Mfl%/ar Hesnpt discestly on sndinerte Prieferabby, yuch
prevention angidy ﬁﬂ%ﬁioﬁiﬁb&ecﬁ}%&g’ FGhMERInG. cﬁ)ﬁdé@célﬁ Q101 daRla@RBYOr &AtihE

t her api es ai ned at iatin e severity o rticul ar. di sorder,
e.g. reduci n§a%EcY l% & HETe r‘i‘n nd e 3&%‘%%‘%’ ’éldH'FCttegt%B ‘%fac?ffol&‘sljeﬁ%?nfsﬁé
context of t helutiesesftCTInveadgniding binldllingeaheee otllaBdf@e bﬂhglﬁdimiuﬂ?ateds thoef
cancer and/of_th tion r weCurr er e | ude
any of the fof“ftw Hﬁ%rg&? i ay a?SOt%rgfeﬁﬁg tcg%sr \ﬁl%(l:kar CP E@%ﬁn& Ocrage((:jérrnc%lel | s,
t he inhi biti erodyft't he growt h of cancerous ceI | s, the i nvol ution or
regresgp@ik)of et ?&%E "Pﬁa!i'ﬁla&éﬁ@ﬁ!éﬁw %eﬁﬁblé%%i%?‘ &” Hﬁ‘%'olé Q&[fa%%ls pief
occurrence of ca he tunor regression, and he’ T educt ion or 1 nhi bi tion
of netast asi SAUTEf? é%tlﬁeéélef%a@%ﬁﬁ Ph#arasputically gF Blaﬁgﬂl%gef%ly&w@aﬂ%%r

decr eases morrﬁa@ériau,\,eo&qﬁsﬂuﬁﬁrmsﬁsndeh&nﬁp&ma@ﬁ lvehiole, inamiﬁgdbml a%e A@Vinfiged
cancer, decr and al |l evi at es

as markers in the b
ot oot bt o syt S SRy, dﬂaefﬁaﬁ%&lemp%?#ve@xgwcam“ﬁ B Gilor
i mpr ovéodn] ofSosenpitaonmecentc tipeug eiscoaifostiony ef the prasexti m@pnannl/fmd puhieular

Py 2 5 MR 2y AR QT IRAE IRANRL OR: e ARl o dlisaace,

[0046] In the conte resent ion m ™" an refers
toim referred to as an "immunogenic composition") refers to an agent or composmon that

has the function to improve, enhance and/or induce anti-tumor immunity upon in-

oculation into animals.



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§Q 2prz/as806zed anti bodi es, chineric anti bodi es, POTIp2ALHIS866

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
us e_dbi gpmm br@ﬁ&esﬁhelwms elpﬁﬂfgi_, greaein :'@gﬁbéry regf]?[mds fhel dah@ed oVERECEsing|
anti bodi es, onal antibodi.es. .multispecific anti i.es. (e.q.

b1 spec 11c. ant PEEH Dy SkiadS ¥ SRS BEC ity ARLET RSN il aspy
anti body fr agamet.sesocdl omgensholhegioesthidricarcinomad EMIr,edoffiaglhogincal gasttid vi ty.
An "anti body". i ndi I I : M .
[0047] Unl ess oGt RETRE b B ASTRF ofGufl coreflrerk Plhrcibdn, JORCANCLEN
herei n have #hétesteanBaRi.ng as comonl y under st ood by one of ordinary

skil'l ijpo3dne antledsdtivdiviB defih&l, tHRMEMY '@DtaSliOMITmph QIAS] 1y totd3aetri @RS and
Peptides o tgi prese escribed. in e?all be .be referred

nt.inventi | ow ma
to as" WDHDL beépt F‘ffé{sgﬁtl mterfb%wg%ﬂa@m%% ot é‘i’ls‘f)%lﬁﬂfﬂ:\é\rgy Héﬂ‘ia\tféid from
WDHD1 funct i e¢fea® asubagrdugefiil tyeggigil e chabyre Cipable pjptoghedngaon-veflcdiikom

WDHD1 (SEQ I D, NG, . 32) I 1 Z termn her_t.hey. were antigen
epi t opes res'lti)?'g'c%ue rggﬁﬁfﬁiuweé\k/ﬁ(?gﬂkg?%&%@%% f\,gél%{(}:loouﬁ?%hr% SHLA al l el es
(Dat e YO@40]al .Unlgysheswintdefyeads "HIZA-824"1 09 useldd@in, Kepnebentatieely adfers td thenmunol

155: 4307- 1_2 ’suﬂtgger%; e lﬂjﬁﬂes%lf V@{ic@in_cludé, Bmt hiliﬁéd tg’,%i-@A%Qﬂ)? 9ﬁ)L;A—
1100501Candi dat of HLA- A24 bindin peﬁ%}l des_derived from WDHDL
13%@ 1

Cdentified D462 dbahELBomER A 0585 Hheh-t 68 B irdy 2de0-on
t hei r bi ndi ngqraf fA*nub$ esd HoAHMAR4. The fol |l owi ng candi date peptides were

identif] X 1- A24-9- 798.. I D . ,1), D1- A24-9-289.(SEQ I D NO 2),
v AV TS e T At W 4 s P Rt Tergecto & cbin- %)
VDHD1 - A24- 9- BatiOHBCeh PeitCandb)the Mk B al AA 4 is Lo & in pl BEcChdr&n NGt th) kit may

WDHD1- A24- 9- 3 . -9Q-. . N

VDHOL. A24- o Jrputedris ey i T g 168 agfggﬁ%g e ¥ g i e

WDHDL1- A24- 9- 2ipfited SE@PRIICNET cambinatypHpireageatsand®y n{a8E@ly. D NO  12),

\DHDL.- - 844 (SERerel, NOhe %%ﬁtexma%bﬁaémgmaz&, &@E@rdsp”%ec% or

WDHD1- A24-9-971 (SEQ | D NO 15), WDHD1-'A24-9-136 (S| % I D NG .16),

WDHDL1- A24- 9- PatqnsEdI]f agehen i3 )HLAgh 491 roforp-to iy dhe suhiect @5 Rgenthgyiozy gously
VDHDL- A24- 9- 2 Rete SR dudlyNBsscbO HL AMBEID hnAZedr @12 89 tHe SEQA (a6 hid@kom-

WDHD1- A24- 10-457...( SEQ | D NQ. 21 D1- A24- 1Q-,79 SEQ 1 D NO. 22),
VDHDL- A24- 1071311 PSRBT s 3301 QPBIe B4 1049 Bec eGP Roin S of the
WDHD1 - A24- 10-s4ljBct(0BBE@idnDaiNd HR2B) antidPHD1 - A24- 10- 988 (SEQ I D NO 26),
ViDHD1 - 0- 89, ok Qeh ¥95‘¢P itk Of the & iRy i%h ili
43 d t t
\DHDL - i‘%‘i_ 101 625 ?E@& 'IQB% “an %/\Oéﬁ%’%l A%i- ?gf-eé’fs St %T‘ ; gy
[ 0051] Mor eov &t thegppigkt ofrihe | irqagment) pliraaceion Usptmengisidesmpd "dBpaiousi & itel | s
(DCs) | oaded jaidt B ¢1hBER bORSRH: kGl@Sas, thaidﬁaﬁ@x@@m&whjmpg&@bbf ghed using
each of the follow.ng. %e&éyl es; WDHDL1- A24-9- 31%of( EE% | D NOQ 6),, Wh
VIDHDL- A24- 9- BS4CEEER 7D HRYAIBYFS. Qi dis pogensighof Bgeyncey idhe jifject. When
the treatment is applied prophylactically, "efficacious" means that it retards or prevents
cancers from forming or prevents or alleviates a clinical symptom of cancer. Effica-
ciousness is determined in association with any known method for diagnosing or
treating the particular tumor type.

[0044]  To the extent that the methods and compositions of the present invention find utility
in the context of the "prevention" and "prophylaxis" of cancer, such terms are inter-
changeably used herein to refer to any activity that reduces the burden of mortality or
morbidity from disease. Prevention and prophylaxis can occur "at primary, secondary
and tertiary prevention levels." While primary prevention and prophylaxis avoid the
development of a disease, secondary and tertiary levels of prevention and prophylaxis
encompass activities aimed at the prevention and prophylaxis of the progression of a

disease and the emergence of symptoms as well as reducing the negative impact of an



15 WD 2012/ 053206PCT/ JP2011/ 005866 WDHP]- A24-9-844 (SEQ ID NO 13),

WDHD1- A24-9-273 (SEQ I D NO 14), WDHD1- A24-9-727 (SEQ ID NGO 19) and

VWDHD1- A22W0QBAB3YEEQ | D NGO 29) [0052] These est abl i she@CTIR1sh@dsed pot ent
specific CTL activity against target cells pulsed with respective peptides.
The results herein denonstrate that WOHD1 is an antigen recogni zed by CTL
and that the apeqty dsletbhﬂfeﬂtdﬁ&a@’@ 1B toti P CunR P hﬂB&d@cfm efr€lstetli &dned by

HLA- A24. [ 005 d
Fssues. 1 noPlEsE AFHSE PrERGor SIS & 13%8%6? GRROEheC, b
cancer, cer vipbglactoatherpies ehnaddaaigilocetingithasecatyconbepartiCMar dissphagus

cancer, gast I’Ei% ﬁ%gléf@ohk%m%ﬁ sgtgs%gfrtﬁ&b prostate cancer, r enal

carci noma S testicular tunor i s not expressed i n nost

nor mal [8945Ans, Inithe Gantext gbe Praserjdpvangion, thﬁﬁﬁ%ﬁfﬁé? aor prorfylaxisel gnessent
invention prayidemheRORREHM bUSSdpRRANE ARErERAMASES! iAtludé AEy Sthe folRRVifk

resi dues) and de- cagetgtl des [% th des conpo ci} ﬁ)&ﬂ no acid {eS| dues)
of CTL-r ecoghiPeduehit BpaLere AP &Pt e\}B]P';l?mOP W5 FO¥H ©f nvent i on
provi des an icamleadsdele pid ideoltitiad obiepetssidoobun turod, mehn@eﬁomaﬂrenﬁuimd
cytotoxic T | é@) ?s%?%@% éu reIﬁ):e of'\'h a% gr Hletth op Pe%% S?lgn tlllehr fi%(mo?loora%l d

sequence of or 1I's an I nmuno i've Tragment thereof.
Speci fi cal | y hititien pfrmetestasis. difteativeoteaimont mé@rﬂmrpnleéamemmswnﬂgmh@sam no

acid Sequenc%&fallw‘zﬁldﬁﬁlé)%e@@ﬂ@pr@%%?sﬂﬁ%cﬁ@ﬂdﬁ&l% fidyih emc@me&eé%@ﬂe%m 6,

8, 12 13 14 fical N SO 0|nents
present inveRf ﬂwrgne&?ra@sthﬁé)&qddé@d @Eﬁsqt%stdeﬁﬁt?’@ie %Yﬁﬁ)t%ﬁﬁ woa@%mequence

[Sgl()gz i[ ég fr 0:&}11%@9 rf@)fr t@EQ‘qbl@ RE¥Gtiof or ﬁnprl)gemél&,of 3¢m ﬁb%ls%dstﬂﬂtes effectlvely h
nera SO rans pr apl e exa on e
o0 o S RS BT SR B G SRk

152(1): 163 deasean be used to calculate the binding affinities between

i | B " h HLA
ot gg tn' gg%e%%té_xﬂrpf ﬁ%@tp d&@&%ntéﬁél%h th&?erm 'aHtﬁleigl Al E}lar t%ﬁ \P/(VICt ot ol

| nmunol 1994 mmgl(ob)lhnsmstmm@atsdh@mQﬁ}bhﬁ msn@ceftcaﬁy reaCBVQ)’@di ck@@]}ategg( 6)
1872-81, Lar $&fleiMr %Ept?fie th% Wn@nﬂ%@d}r@aﬁl' i68ud2@an Shtibddids, Iﬁfﬂ@aﬂ%&'&‘ Sn> et

al . Tissue Antigens.,, 62: -84, 20 t hods for determ ni.ng |n|ng
affinity aretigedigs .Cbgermcraélﬁl %@es%r@vsewﬁﬁ a{l%@ af'éuhlﬁe@m%ﬁd HANHBT dBtikasdies

[\r/ﬁt hO?S 1995&86&8@0'[11&8%1‘03691& @ﬁddlaabéleldﬂdaﬁtl&ﬁt@&ragm% FAithékthdde, 1846.
erefore, one.can .readi sof t ect, t hose
(ragnent s, derrURaor Bl wlet s Bl s e e RN bR ROt ioN
antigens. Aceotilidigl polytloealpnabahts, imtepe¢ion aettrmqusa(s gedispepfit desbodasposed
of any fragmg, d%mxgg%sft&suc\{\gj%ﬁmés Q?d’aﬁqtﬂ%b@{]f&%e%&t@goﬂ;n amﬁ Wi th

HLA anti gens eterm ne nown pro rams nor e epti des

may i ncl ude €R&ibft g dasEpd w@w&eﬁw@mﬁnv\m@pdyelnglcatesztbcl@qw gSQg/%s’r 38).
16 WO 2012/ 05@30@3@@@5@9&1@005866 [ 0055] The peptides of the pr esent

i nventi I.cu i des nd de tide resent

i nvent J@‘E‘W ;}jfﬂéssf‘)la}&ﬁ%&a%ﬁf”ﬂ#a@éﬁ‘fuﬁﬁ%ﬁ asﬁ:ieH%fc‘ég’F S peesl EFé% %%? by as
the peptide metaingssicosniohly wmidtstodal Byi dne.of Dhéinparskillciultey araddivhichidds  ani no
acid resi duesn %bgelégrrposed of any kind of am no acids so |long as they do

not inpair the' UeT bi |l | ty of the original peptide. Thus, the present
i nvent (008 ncdhpiiegtides pepti des having binding affinity for HLA anti gens, in

particul ar peq:te&)g@ess SFeHd ﬁ/l%&nt {RBhtion described in detail below may be referred to as
WDHDI peptide(s)".

[0049]  To demonstrate that peptides derived from WDHDI function as an antigen
recognized by CTLs, peptides derived from WDHD1 (SEQ ID NO: 32) were analyzed
to determine whether they were antigen epitopes restricted by HLA-A24 which are
commonly encountered HLA alleles (Date Y et al., Tissue Antigens 47: 93-101, 1996;
Kondo A et al., J Immunol 155: 4307-12, 1995; Kubo RT et al., J Immunol 152:
3913-24, 1994).

[0050]  Candidates of HLA-A24 binding peptides derived from WDHD1 were identified



WDHD1. Such peptides are, for exanple, 14ess than about 40 am no acids,
often |l ess than about 20 am no acids, usually |l ess than about 15, 14, 13,
12, 11, owoR012#58200 aci ds. [0056] Generally, it is knownPChaP20tvdésBécat i ons
of one or nore amno acids in a peptide do not influence the function of
the peptide, or in sone cases even enhance the desired function of the

ori gi nal protueing.thd ifdra@tion 6B eheid waldipe piiintkes 1 HIL\-A2REPhd fEiswipnqadedieof an
am no acid segﬁeﬁrce m)%i f by substituting, deleting, inserting or adding

on 0
one. two or SEVEII AR RO

crd residues to an original reference sequence)
have been kndMbBHIW-A24-8W8t(BEQOIONOyilcal activity of the original peptide

(Mark et al ., } | ﬁg)a(g i A,1984, 81: 5662-6; Zoller and Smth,
Nucl ei ¢ Aci dswﬁgsiﬁl %,9 10: E%Itp]g%ﬁuﬂ badi e- McFarland et al., Proc Natl
Acad Sci USAWDE®1-234-9643ISEQ)ID KRYi3). according to one embodi ment of the
pr ese?_t i nvewbpypl_gbggpmt(;@g ﬂpﬁng),gTL i nd_ucit bi l'i t]%/ ?L the pr ese_nfjI
i nvention nma co ed o e consisting o e anm no aci
sequence sel &Bg'tplfgg%@aﬂq;r{é]z ﬁ(éo : 6, 8, 12, 13, 14, 19 and 29, in
whi ch one, tWJD8ID lexeMony1gSaEQ IMpNachis are added, del eted, inserted and/or
substi t ut ed. v{,@glyl]_@g_ggilt&s(ghglﬂ o 92 art will recognize that individual
I.e. , 1n-""s

nodi fi cati ons , _déletion rtions, additions or substitutions)
to an anmi no A¥DHIEeddéRe MBEENTENOeBS a single anmino acid or a small

percent age ofwhigy0Xeiald D 19 Nesig), sequence results in the conservation
of the properties of the origl am no acid side-chain; it is thus

i gl na
referred to %D%ﬂégﬁ‘\%}(%\@%%?lﬁ 4Plon" or "conservative nodification",
wher ei n the avbeirat Aon9of27aSEOIEND: nesul ts in a protein with simlar

functi ons. vat | bstitut.on tables providing functionally simlar
am no aci dscgpé%{&%ﬁo%ﬁ (Sﬁqfiﬂ)ekg’r tl.E)’ExarrpI es of properties of amno acid
si de chai ns avbHDYdAPHHedidoSEQ IDNExilds (A |, L, M F, P, W Y, V), .
hydr ophilic g,fyp%lng?%_éﬁz(sggllﬁgh@: 15) Q G H K S T), and side chains

havi ng the f oW ng nction roups”’or characteristics in conmon: an

al i phatic si FEDERYI-A24-EG974, (SEQ ID NO: 1P).; a hydroxyl group contai ni ng
carboxyl 16 aq g ok L A O i (D, N E O a bace

cont ai ni ng si"ﬁ@@hﬁ%“‘&?“ @EQ—BD Né?ig73an aromatic cbnt éi ni ng si de- chai n (H,
F, Y, W. [|nvepdiDi-an4-ot3we (Sl onwNog 18),ght  groups each contain am no acids
that are con i bt N one another: 1) Al anine (A,

d yci ne (G);SVG@W%%%@@GWM%W 005866 2) Asp artic acid (D),

d ut am ¢ aci &VDHD1-324-As28r(GEQEIY ND; 2@, ut ami ne (Q; 4) Arginine (R), Lysine
(K): 5) Isol e 6b)1nLeyGi .Methionine (M, Valine (V); 6)

Phenyl al ani n?ﬁ% %%&Qf‘ﬁzqg Q,Iﬂ_‘lﬁr{gpt phan (W; 7) Serine (S), Threonine
(T); and 8) & InA24-aP; 79k PRRIR NO: 23) (see, e.g., Creighton, Proteins
1984) . [ 0058\p¢iD IcanSanVIat i(SEQUDWO: P3yed peptides are al so considered to

be pepti des e [ ion. wever, the peptide of the present

i nvention i s?{qgﬁﬁlegé?“ﬁgt §(gﬁ§ﬁ§1§8a% >may i nclude non-conservative

nmodi fi cati on3y DD 1-A2g 18s4ERBEQABUNOL 2F), nodi fi ed peptide retains the CTL

i nduci bi | i tyW{)ﬁﬂl@ﬁ%h@%ﬁ%l(,Sﬁgﬁéb?lﬁ{)ig%éépepti de. Furthernore, the nodified

pepti des do not exclude pti des of pol ynorphic variants,
i nt er speci es Wibhih) logdéd 0-8GEQ ITeNEs 26f, WDHD1. [ 0059] Ami no aci d resi dues

may be inser t\;@ﬁH]ﬁugﬂjlbuﬁ@qng @dﬁ@ng)(’) t he peptides of the
WDHD1-A24-10-625 (SEQ ID NO: 29) and
WDHD1-A24-10-518 (SEQ ID NO: 30).

[0051]  Moreover, after in vitro stimulation of T-cells by dendritic cells (DCs) loaded with
these peptides, CTLs were successfully established using each of the following
peptides;

WDHD1-A24-9-731 (SEQ ID NO: 6),
WDHD1-A24-9-611 (SEQ ID NO: 8),
WDHD1-A24-9-237 (SEQ ID NO: 12),



present invention or, alternatively, agino acid residues may be deleted
therefromto achieve a higher binding affinity. To retain the requisite CTL
i nduci bi IWoywp12015820pr ef erably nodifies (i.e., deletes, | REEIPHI1/0d65 Or
substitutes) only a small nunber (for exanple, one, two or several) or a
smal | percentage of am no acids. Herein, the term"several" neans 5 or
fewer am no agDEB)1-A04-9e5dNBEE ITBNOx: 1Bgwer. The percentage of am no acids
to be nodifi 9%.0 "or, exanple, 15%or |ess, for exanple
10% or | ess, %?Qﬁ%&g%q%gﬁf (Eng@fo%géb] When used in i munot herapy, the
present pept VABSIDHr A2HOeBINOED IBhNOhé9samdf ace of a cell or exosonme as a

conplex with Ax antii ) Hhthon to peptides that are naturally
di spl ayed, sivﬁ?e t [ég?elgfﬁégr(ls{z?I%QPh%@)sequences of peptides displayed by

bi ndi ngOR% ] HLAThgpk ¢sgpbhishadsCBLy shensediprisihsresificalinastivigagaingiyprgebepils:

| mmunogenet i ¢81sd@Q%th rdshectivéGeptdddsMHORIsulIR4ein Lemond 3@ that WasHIDi ¢atn ons
nto the inmuno epti des of

based on such reqularity may he introduced. en) c

t he present iaﬂ%‘%‘tr?‘b‘?%m%’é(%ﬁ ?nfgéi% f 8ept bquﬁéé‘r%ﬂg%%?gﬂ&,eﬁi‘)gh HLA- A24
bi ndi ng af f i WDy D lewestritted badE_A¥e24second am no acid fromthe N-term nus
substi t wid:h e ni.ne,. tyrosine,.mnmethioni L tryptophan

1 kot L cpediflRe WRAPTEDE L ¢ SRy MO e ME o by BERRAR 5o
phenyl al ani neot limiied fve those of Bladdeneancer,\pptaspéransr, oarvivelt danomni dwlagivcallgar be

favorably US%%cirﬁ%?t@ﬁﬂ,@s&p@ﬁ@édng% gwé %C&ﬂﬂ'firn‘?ﬂﬂoﬂﬁ, @ﬁé&a&%ﬂﬁe Stite
sel ected from anong SEQ I D 6, 8,°12, 13, 14, 719 and 29 in which the
second ami no CaRkSeH ERP FRICHOM. Bekfi NISLEF andrestisiiap B byt St exriessed i aj d
SEQ I D NO i s nsddbfrintall be@ndit i§ apo6MYdrgdt a8 iRenurioyie@siyn EhusTeid preden ivetion
trypt ophan, and/or the C—.éer nus of the a?1 no aci sggug{pce) of said SEQ ID
NO i s subst i PITEEFICPHPIBH ?F;ﬂ{FSH’tEE?F FAMPYSEH OF Aive anuie agd rREiues ) apd; ‘ieﬁhan, or
nmet hi oni ne arepepndengpaptsied coypodded of teasamniho acdeedidwen) of IADDG&bEuizsd i t ut i ons
may be intro t s i i C | ) $ the 18
V0 2012/ 05320Lut i M RE AR A AL PR APl B B8R, 1° my
recogni ti on oOFpipleghitderds toan&tlad artigediaad invawes gaotoristlr wmeboeyiest (A lpept i de
wi th am no a%}féréﬁjﬁr%?ebﬁ@ié RRSWEOBYiBScROGherc® 0PSEOAD RD: bhapistAeinghing-nal
for exanple CAP 1, n51 ,  (264-272), . Her-2/neu 69-377) or gp 100
(209-217) (Z&EsANl astvefragen dhgreqiespeckically sthe present inveggen Pfr).quges PERffdeRraNn
f)t al . | J | mﬁmbrisiﬁgﬁizﬁa)m' i)i;ﬁgéia)sé%%ﬁg% 8iTthe aﬁgncﬂ%:iﬂ@lﬂ&&:ee;bleaﬂe? flﬁﬂﬂcaﬁﬁbng
munol i nmu : < . 0..Dji,onne et al. ncer
| mmnol ogy. RSNy 226bd Eut MysoinschlriReSi sBtot el ; on
al so cont enplpatsesst ibvemtiao gidviidas peptidmepnsisimgart tiseaneinalacidrreqeenae badsctéd t he N

and/or Cterm peptihdes. nodi fied peptides wth high
HLA anti gen giilo%?[ﬁ%ﬂgﬁ?le%lﬁ:@égn%d 8’r git)’alf%hgcg lgﬁg:}%duci bility are also

i ncl udé@034 t Heensradlyesnftyass Biograsns. PIPOEN P fablex Sfskamplenhen tedsset.isident i on
provi des an izsaloat 8shcRBR! inderied HE@ssalt Naimbdol 94, 1522;(1)1163—05, c]ag_b%'ﬁsétptoa(:i ds

e T AR L GRS DB AR R dpguence
SEQ I D NGs: @®inding ainityvithHLArhtig&is can bk injeasunednd dwcabid] feeguapeein n whi ch
el ect od 11 oRiiibhy Gty | BIRAE ToRe52BE A7 0 fREyRI ACe 0. Rl Erce
am no aci d seégubisées)ot 812-8), Lavden MYV gt 2lh B MprBhenfocindticse (¥ 8ed HagndBeusor
both of the fsqlil,pwiRge gslﬂﬂéé}ﬁt, %QiﬁgiSQLS 2003. Methods for determining binding affinity

are described, for example, in the Journal of Immunological Methods, 1995, 185:

181-190 and Protein Science, 2000, 9: 1838-1846. Therefore, one can readily utilize

such software programs to select those fragments derived from WDHD1 that have high

binding affinity with HLA antigens. Accordingly, the present invention encompasses

peptides composed of any fragments derived from WDHD1 that have high binding

affinity with HLA antigens determined by such known programs. Furthermore, such

peptides may include the full length sequence of WDHDI1 (e.g., SEQ ID NO: 32 or

38).



(a) the second amino acid fromthe N-tggm nus of said SEQID NO is selected
from anong phenyl al ani ne, tyrosine, nethionine and tryptophan; and (b)

t he C-terwDnal2/@siono acid of said SEQ I D NO i s sel ect ed PETOR2AOITY66
phenyl al ani ne, | eucine, isoleusine, tryptophan and nethi onine.

[ 0065] Mor eover, the present invention also provides an isolated peptide of
| ess t heopr515, Tk, peﬁﬁdeslﬂthd}fresﬂeht ialﬂfiaﬂitﬁ)napiuﬁSulhﬂy E&ﬂ%ﬁpd{dﬂﬂéﬁaﬂd&&c@ﬁbtides

inducibility d co t he am no I dsequence sel ect from

(i') an amin@ dtif &esgg{f& %é’no‘ina%glbﬁﬁ “%‘ﬁy “"“(afi"m noaar‘fl R 8ng s
sequence in W pﬂpudﬂaatguns woCoL isdedribly. dhe paJ‘tlaldaIdS(CEl)tlcwrabammdlabldadSMWSt he
anm no aC| ds SES? l ﬂlﬁﬂ'] guence
of (ii'), gﬁr’a"i/l n the am no gﬂ\@of%ﬁ?gﬁggd Sé({sjolt[)l%gg E)htrep %ﬁmﬁp ¢ gg\n ng
char act er i st idueibility phthe ppigingbpentide aliothg PraertriByantine epeaaRagton @gpfm%sau d

SEQID NOis hﬁeihgcbhﬂ%gf AR fmr}mmﬁmgfén@harplaﬂ@ula& ¥sé@ﬁega%%mtfmrﬂm ne and
|

trypt ophan; t he term nal

sel ect ed frowg%%ﬂbﬁ‘iﬂt Sa"’r‘ﬁe%r e’faé’l]irlpf’ Hﬁssah b@ﬂgi(ﬁ%mmf)r%?’pﬁitso Ff'élr}e%nd

met hi oni ne . tHahQB66Ihas@opeids, Wesllbliesdthun hboultil A, BNt B gEN$ 1.0t IBRGENd 0 be
present ed on JARCs as 19 WD 2012/ 053206PCT/ JP2011/ 005866 conpl exes with HLA
anti gens whef ]t 'ose peptides are contacted with APCs. Alter- natively,

t hose PePia] deGenerllynit isokhesedthitmediipConantiopy @oessechineadidsaigraepeptide do

consi sting Ofno@fﬁﬂa%c@cfh@ﬁfngtlérﬁgﬂjtﬁgB@ptﬁﬁl &Gh &HmE o 2URNhhahde t(ﬂs Hés)ireé”d

(ir*)-(rii") in resente as corrplexes w th Aantlgens

when t hose pépidtigasf ﬁ}e@r@mﬁﬂ Rren Wifad mpééled ORISR entReplidesrosPopesft i ¢ to
such pepti desnahend add enc[eQﬁ&ﬁhk@wylﬂj’stltu\t\fﬁgrﬂdlé’iﬁlgpﬁl@érhﬂgoﬁﬁﬂﬂl@g“@@ i's

identical to a portl 0 t he, anmi no aci e an en)csih ous, or
exogenous pr SVEPRSTHSON AGIRS B FRHUR OO ESFHE SHPEE g B pgiown
aut oi mune dits atadetie ologichkeacgivity oY thptovighah paitids t(l\/Btrleen al.i Bros Noslkt Aaccle®ci may
be i nduced. | abl

e induced. The( ?%é%{él%gua 2 ﬁ&n&eédgf%ﬂ?}?%@&89&%@%8?6%% 829%76‘5’066 ab’ €

dat abases to avoi sin ’he sequence 0 ‘mat ches

t he am no aciRiladepudiebarland cipbiFree Notlakaail ivel WhANIIBE. B ddhd b dus. fromthe

horol ogy searnehfdink Q@Bné é}ﬁﬁ(ﬁhﬁéflt%fsth se%‘t’ﬁﬂfeﬁtlcﬁleﬂ{e'ﬁﬁuﬁ\é hdvide @TLzlnam no
acids difference to t j ective , the objective peptide may

modi fied in OPeiBHitys ﬁhﬁ@ﬂf%%ténvetnéwa.m?d. h‘?gf‘)&?PPFf‘rﬁ ‘?113} APERY! ﬂE@l%ﬁgg% Hse

and/ or increaggnd 4&8d Qﬂuehd&d;@l*ebfémftdny al\ﬁbﬁéhQEQ IHINOQE(H@@M af3, s4cl9 a5 de, in
to the HLA

effects. [0068]Altho tldes havi n h, bi ndi init
ot gens as GUuToBHRIROORNSHEE adfe R Y S NBTTIY Harel B e
candi dat e peptifuthels, Whl ch are selected accor ding to the presence of high

bi ndi n n I h ence of
St Bl ok GBI Ao L] ORGSR DA

ability of tﬁ@rtlséfptaﬂ@l@ov%on SNB%EU@FE&O Wnﬁﬁ@@éﬁqwc‘bwh&ﬁtaﬂtg@rﬁ-%?@%ent| ng

celI's (APCs) .anfisth 4d1@by a sifdik él’@émb?gemf' thd ¥verhINGhHdeSid RguaRk kdsuMs Bf the N@n-
peptide to induce

target cellsSCYAR %tLtpgglfo{Q\é’g}éls %g'ﬂle %L%O%IC%& FIBWE q{r’g%@@]r@gﬁ#%& |m;n

of CTL i nduci"bodseitvytiveagubbitudcic'crpkossbadtiby modidicaiing , AR&eircthe bjtéagon of a
protein results in a protein with similar functions. Conservative substitution tables
providing functionally similar amino acids are well known in the art. Examples of
properties of amino acid side chains are hydrophobic amino acids (A, I, L, M, F, P, W,
Y, V), hydrophilic amino acids (R, D, N, C, E, Q, G, H, K, S, T), and side chains
having the following functional groups or characteristics in common: an aliphatic side-
chain (G, A, V, L, I, P); a hydroxyl group containing side-chain (S, T, Y); a sulfur
atom containing side-chain (C, M); a carboxylic acid and amide containing side-chain
(D, N, E, Q); a base containing side-chain (R, K, H); and an aromatic containing side-
chain (H, F, Y, W). In addition, the following eight groups each contain amino acids
that are conservative substitutions for one another:

1) Alanine (A), Glycine (G);



human WMHC antigens (for exanple, B-lynppocytes, macrophages, and dendritic
cells (DCs)), or nore specifically DCs derived from human peri pheral bl ood
nononucl eso 2bevlseawyt es, and after stimulation with the pPEpUPABEPOSEIKI NQ
with CD8-positive cells, and then neasuring the |IFN-gamma produced and

rel eased by CTL against the target cells. As the reaction system

transgeni ¢ anj meptit bat (DR\Gluheaoagdellced to express a human HLA antigen
(for exanpl e, those d b d.in BenMbhaned L, Krishnan R, Longmate J, Auge
C Low L, PrinsPHg E(‘gﬁm(?ﬁlﬁ PP | munol 2000, 61(8): 764-79, Rel at ed
Articles, Bodk#rginineKButLysmdu&di on of CTL response by a minimal epitope
vacci ne in H ce on HLA cl ass |1
restricted T g%}%éﬂ%n e&cﬁl?é‘(%g%lg{ﬁddﬁ;&e@/[)d ‘the target cells may be
radi - ol abel & ft}’lhalaf@ae dndT¥geRe (‘éhé“rm}@ma@x\’@ activity may be cal cul at ed

from radi oactyi gkfiye (rselmg@gng romdde target cel I s. Alternatively, it my be
exam ned by UI’l n

oduced sed b L in the
presence of S?Wﬁgcﬁzé\ﬁ?@“}f“’rﬂ‘%g)l(?efe‘agng‘?lg% S\Ay%gggl izing the
i nhi bi t[omﬁﬁ]zor&lcbnomsleeva:mdymmfmgpepﬁaesvm am&zbﬁw&zaﬁecsﬁjpbea@asldf@mesee
ant I - IFN gamr? n%)t 18\961'1?1 g\géVe?ng g‘?:p JH)BXSCIEI%(IHVCH 10N S (r)]t I'CSQI-'I;L‘ZC%
y e red that

i nduci bilit he pe es as’ ove, it was discover
nonapept i des tlgretd @nép@pﬂn@@@e rlrmrwqmgeramtl@rmﬂfbﬁammts,ssedmaﬁethe edsebiingd from
among SEQ | Dn%ﬁedapepﬁde ilelgalnélt:ﬁe €:xD 1n@18019f‘fi‘y gpth@ %ﬁgﬁ@ m{lédlﬁ&ﬁ gffrﬁtﬁ'ie hirgh CTL

|ndu0|b|I|tyasweI gh bi ndi ng I i LA ant1
t hese pepti déierape. &@éﬁ?ﬁlﬁﬁql%m@es B9 é@@@@éeé%daﬁ%hwe% etswé present
invention. [ @BKkdrpiit herimd, Qnteﬂ@@é@és%ﬁ&@@ieysa@ﬁ aflepestvped. t hat such

tid t h d d f
brher IR hubmitogekiediud et et g ed o SBFEL oS P tinown or
undesi red i mpuasentriegmoins es, aleinativgy vdneno asid dedidires mylhmieleeefchqhyrefmm tbe

| owered. Ther, 8ﬁ18 eah%hér%lﬂélﬁg‘aﬁ{htg gpe%&h’thé{éﬁ@@_%?@ifﬁﬁil& ﬁ/é opse for

eI|C|t|ng|mTu preferred
pepti des of tPhery b@e@dlflem(\rénﬁﬁl@wsaneertshwé op eytsiitiées) halvuarﬁgnaélmlmﬁeﬁéfoacu d

sequence sel eefadlef 6&”’[\%@%@%9& B sﬁ@ peﬁaent%ge d2amihd.acilid, HARinad &%h

[0072] I n addition to no |f|cat|ons of . t he present pepti des, di Scussed
above, the peft'PHESTBINSIHY BVESERNC ARRAPT GRS aﬂréeweeTh? RKEENRE Yt her

peptides, soahffPacds tolReYnddtied May be 2CkloriladUfor bxdohily,, 159M6r R, ﬁ)rwxeﬁlpreabl y
al so ret ai ns 1&% 1eﬁc%u SI te @LA tb| @dl ng. Exarrpl es of suitable "other"

pepti des i ncl Y eoﬁgﬁrﬁl 831 815 the present invention or the CTL

i nduci B0@0heptWlesustdnn veaiufiotbenapy,iee prEgehs pepihles hierpkesested @nwleesurfabeof a

eptides are ' loh: ; frarjan et
B 3T ans Shed B9l %g%@ﬁm‘?lt%fﬂ%%& tp Ao gy B
| munol . 2000atudly: disdgedzanes) the regularicy olghg sequegges of eapfldaéélspezed ‘15471 14786,
K. Smﬁg\fatrmrbaqde& g BIHLA Jnfi foRd 1 npmreaaQQ&?w&@ﬁrmrﬁ&QQ 1694.3)2: iﬁgﬁhﬁﬁfnoexarml e,
non- unor as e [ 0 e used sub-
stantial ly sighift {Céigfgi,% 9183%55‘3} ﬁé%hgff ﬁﬁhi)en}ogﬁmﬁg@ l?ﬁs%ff?%[%‘cél ass |
and/ or cl ass rd:gu.laritj/ nmay b&ehﬂrocﬁswibit(b gleathnivnagerdaparidecef ths peaenténymess. nor e
t han 0 60n(§1§mr130?‘f§, %%}epeegpgenpg)ssesmﬂg h]nghtPII]L n&{}l@lh&lﬂ% 1r151§r0t di%havgﬁl ne

experi tion ' nar erm he- whet her a
particul ar snatr}oedtarrempace@ from thd - termnmls substrortechwgh phertyddayen dgrosiandmehen

i nclude HLA @ligsise) or%ﬂ/ﬁ{ogihaﬂf'@k&i/@éﬁ) {3/\t|[1)|d_< LG ReettAgRaderihy Gdafid Q-

expr essi on pr oduct’s_ of enes | conposi tions or vacci hes.
[ 0074] Exanpl &8tugrd wlAplaqnaéaéanﬂneakdmeASelPa@ge [YPEIPHAR. 9% MsEpeniae sam#len Raown
t1 g g ggszogf %\giémy Mseslk Mktorliimghyh) Ee;ﬁfdes hiahg examihe acid Sequentdsi s@]iectgﬂ@ﬂ@hpe' I's
us e € |nve tion in ali manner
25 those di samBBbITLR N 6Rd2 Bhd ol sRA ekt iine id o
readily pr epahreeN peainyi pepdfi the sminocicidlengeren ef srid SEQeIDARIAN spleypititetewithnd one
or nore of t WP%—( t r agl
pol ypepti des, [P%rg gﬁg Ih‘?tggjeldn %f‘ e%tg}#m%lne d?(grrtﬁ‘geq?]lngguss&(:tﬂe amino
a(:1d sequence of said SEQ ID NO is substituted with phenylalanine, leucine
isoleucine, tryptophan, or methionine are encompassed by the present invention.

[0062]  Substitutions may be introduced not only at the terminal amino acids but also at the



[0075] The above described peptides areqgeferred to herein as "polytopes”,
i.e., groups of two or nore potentially imunogenic or inmne response

sti nmul at iwgQ 2pepsBa®eés whi ch can be joi ned toget her in vaPCoUB2EL/PEa¢GemENt S
(e.g., concatenated, overlapping). The 21 WO 2012/ 053206PCT/JP2011/ 005866
pol ytope (or nucleic acid encoding the polytope) can be admnistered in a
S]'E ?nda_r dim pnu]gblz ﬁf j)(ﬁtérlltfhﬂ thﬂll@écepﬁ)r qr CR§ ﬁkcag’thﬂaﬂl st pdp@idésestﬂ:\//drhllegtudles "

ef fectiveness of .the ein atin n and/ or ovoki ng an
Crmune. 1 esponat SBoyBRA USRS sePuBo T i FERPGHERET bl o "% &
t he use of fMamknmgn$engnmbﬁmﬁnam@kn$@51Mtﬁp@sp)Hﬂﬂynha%uﬁﬁomgpmwzwb@pes
as vacci nes 70( T; C.

Net | Acad, f%@ie@& EEREEOLRhy O 503 ST K7 POTRATy EuR tmmihS:

Bi ot echnol . @201?-2)16&@8 &%, Sl@d?ronrr%trﬁéd%ar@@r nmung] impvgager. (2003) 52:
157(2) : 822- 8369268964 STOY Didhhe & al, Cndex Bnml¥Rslogyk TkronodRBp3Q6004330) -

Pol yt opes cogbz qlng various nunbers and combinations of epitopes can be
prepared and Stey for recognition by CTLs and for efficacy in increasing
an i mmjo@3jes pﬂmqﬁese{luam]tfﬁhalspephtedqﬁat&f thé hédipoesende, tvay endevenal aminobe
further |ink t s the al

i nduci bi i ty%glpg?%gl rcl}f?nq?%gftt Sd)e e@r Se% émd > §&I Egboﬁglegtpgg%eﬁc“é%h may

i ncl ude: pepthighedlAl anpgdsblnémgafflratycanslugtamed Kdilnwducbidity/ire glsoupdydadatur al
and synthetigkﬂﬁg%g§ﬁ§mﬁﬁh The peptides may contain nodifications such as
gl ycosyl at i on, de chai n oxidation, or phosphorylation; so |ong as the
nodi f i ¢8¢94%ns Fd)é eﬁ@“flplaet@@ PESyE ARV eBHiON B@V&ﬂ&ﬁ ap dyolajed gepgfle phisspdan il fels. as
descri bed herei ni, of N@gmikd m 1ﬁﬂeﬂquwhicﬁaltas QTS if@ciKBtyRekIfcomPRidest the cOnf er

addi ti onal functlon §%@>$ tlngafunctlon and delivery function) or
to stabilize®tHe {50 B‘F&@ecf Pl&xanpl e, to increase the in vivo

stability of dipalaypepbdcidecquetcd is s&daawhfmm drivengaSHEQ 110 NOd: to08uie 1B lainando
acids, amnogcid mnetics or unnatural am no acids; this concept nmay al so
be adopted for’the present polypeptides. The stablllty of ol ypepti de may
be assayed in (&) muabiswo agfd seayesice Bowhichonarigie, orpeysraldayes a@ﬁ@?ﬁmrm@g

bi ol ogi cal nedjR, anﬁH&Qmé%ecﬁiéH@ense[Hc?e%lr}?orﬁaﬂloﬁ%SEOj I]ﬁﬁ@s% 380 3 94 LR$Y0,
stability (see, e.g., Verhoef et al b Phar macoki n 19886,

11: 291- 302). aP@O?Q]Nbreover as noted above, anobng the nmodi fi ed pepti des
that are subs t(hi) Wheeghind ekt eguenc@ se(if) eth@tinabéd eflidoyacn@quénte has oseeoreiot

amno acid re e havi ng sane or higher activity as conpared to
ori gi nal pept?gggeﬁ%%nﬁe%?@?%gﬂ% "for or selected. The present invention,

therefore, al <o) the sedoddsmitveacikthudheN-sonmenphgrid SEQID N6l iestleatel froai f i ed
pepti des hav'aﬁ%nggg&rﬁzﬂaﬁ]hgnﬁrgsﬁgtﬂl&hfo\ﬁ Iﬁsan‘&‘?%ﬁ%g% LflqOri ginal's. For

exanpl e, the I ncl stituting, deleting,

inserting, or (AHdée I%teﬁfﬂqab%l@tnocﬁﬁéi @p WooER g NQ & sglestedffrom pappg ddedy- t he

present i nvemlh@Re, leuchie, 6leatink ﬁfy})ﬁ)}ﬂlﬁﬁfaﬁ&hieﬁh&ﬁn@f sai d peptl de and C:
t'i de_havi ng .sang. or her act.i

o Sfﬁi&ﬁ&%ecﬁ RoKSl B REFON EYF Y PHeTaie G R PRE RN Tt fipn 1ApH-or
CTL i nduci bi 131 §2,and 1 awlinat @xdsdn datgityiwhich has CTL inducibility and comprises the
amino acid sequence selected from among:
(1) an amino acid sequence of SEQ ID NO: 29;
(ii") an amino acid sequence in which one , two or several amino acid(s) are modified
in the amino acid sequence of SEQ ID NO: 29, and
(ii1") the amino acid sequence of (ii'), wherein the amino acid sequence has one or
both of the following characteristics:
(a) the second amino acid from the N-terminus of said SEQ ID NO is selected from
among phenylalanine, tyrosine, methionine and tryptophan; and
(b) the C-terminal amino acid of said SEQ ID NO is selected from among pheny-
lalanine, leucine, isoleusine, tryptophan and methionine .
[0066]  These peptides bind with HLA antigens on APCs to be presented on APCs as



[0080] I'II. Preparation of WDHDL peptideg The peptides of the present
i nvention can be prepared using well known techniques. 22 WO

2012/ 053296RCI/3PDO11/ 005866 For exanpl e, the peptides mayIpippEger ed
synt hetically, by recombi nant DNA technol ogy or chem cal synthesis. The
pepti des of the present invention may be synthesized individually or as

| onger pol ypeptnbdﬁsS Wm;ﬂﬂdi mlgigen@waén mﬁ@pmﬁbi ﬂegonﬂi&ed peMIARES Art- be

i sol ated, i. . e&th edo |so§1§ ﬁ:ibtsta%t?15 of othetr naturally
occurring hoélf“ 1N PERTNE KB PPAS NP S 0“8?“’ a%%yraé‘inﬁ%fs cheni cal
subst ances. [cOB8kinghd apeplitaesd sfqueie spleeted diton amemg {ipfiiijrand @'oHiiiim
modi ficat | ONHpEUS %e? deegxli%& 8?1 A@dgaa% 08191 1e§55d@ ﬁ@ﬁﬁ[‘a@?egét\ﬂféﬂ th@e. pePtldes

phosphoryl ation prov i'cati ons o not cal
activity of tar?eccmﬁacqun&mh PERt Eenseqiensy. QTLMW?%W@WW%&W mﬁlgcq cl ude

i ncor pgp@g7on }Mw@eﬁﬂif}{é‘ﬁ tRE b&Ppide ke Rieh& is }BnABal A6 b ool itlkeSarhindlaciay be
used, for exa increase the serumhalf life o % the@ﬁ &'glde% [ 0082] A
peptide of tﬁ%?‘i?P‘éf‘s%fo IHOSTHOPDHAT FRFCHUS pEREn MRy g B RNCHBH WabldE y nt hesi s
based on t he effettestichthsaniohammae dissrigrsrediergiosynepanp bgainst opacéfitt $ubk@hces

peptl de Synt ne Itisglt 1%&068%&&%&: ggélcal?le %% r%th%%oflwégar éssyl?sgn%ﬁzﬁfl JE%I nCl ude:

(i) Peptide §31/ thesi's erscr ence, ot ei ns,
Vol . 2, Acaddnfabases ey oidetuaiionskin Mlgdlﬁthe(smue)lce}?efghc dept@¢gmndidsis shq 4mino

Japanese), N%,EIHZS@(EJCQQC of én%?l@r Eﬁdté’l}l @q’éh ﬁ%e@&qe@ipﬁrffdﬁ? ﬂlte HfndT (?gyéegl%hes

Synthesis (in Japanese Devel opnent
Phar maceut i c&h ﬂ(eéf‘e@aﬁa HQWVGH@)PeP‘iKFP ‘Nﬁ%ér‘i’é%é‘}mnwlds Cilﬁfe{eaéﬁ'otq the oBigHi Yeesi s) |

Hi r okawa, 1992ptide, ﬂl‘él&qéw%{)&i%%aaya&dmdlﬁm 1n)or8artanlycré3se &s Matdind drghiy R B. ,
Pepti des Vol %[ %;]? $ %@g ﬂf?l dem c Press wYork
1980, 100- 1183 ?f%ﬁ‘t‘”ér oy frasetlﬁ 2 ”;%&1 QUL EE LB ned
adapti ng any skieefifiectgeneti ¢ en- gi neering nethods for producing peptides

ur 0 543 pofgugtp ?ﬁ?&eﬁ“ﬁé&w@@# Ky Yt Y BRed

exanpl e, firgbovesarg amfwldéo be ty ¢Héachue. |th«g0@dpbtwpﬂp@d@s@whdél aspedeliterh t he

obj ective peBEédﬂ@mg@o e p@é%@ﬁ&%"f'h@ }?bﬂh@fn@aff@m@ as a@l%ﬂlééﬂ')ﬁﬁf@ fthé dxadileat ory
sequence corres tqQ a prono seque ar ed_and transfornmed

‘nto a sui t abidhhBEEeRe CTEBRIEEE, %@r%&h?\%r@sec KiTis idpghbgie o'"Bic8s ded by
the present it ility @i thelpeptid®&tinduce CTLs when presented on antigen-presenting cells

(APCs). Further, "CTL inducibility" includes the ability of the peptide to induce CTL
activation, CTL proliferation, promote CTL lysis of target cells, and to increase CTL
IFN-gamma production.

[0069]  Confirmation of CTL inducibility may be accomplished by inducing APCs carrying
human MHC antigens (for example, B-lymphocytes, macrophages, and dendritic cells
(DCs)), or more specifically DCs derived from human peripheral blood mononuclear
leukocytes, and after stimulation with the peptides, mixing with CD8-positive cells,
and then measuring the IFN-gamma produced and released by CTL against the target
cells. As the reaction system, transgenic animals that have been produced to express a
human HLA antigen (for example, those described in BenMohamed L, Krishnan R,
Longmate J, Auge C, Low L, Primus J, Diamond DJ, Hum Immunol 2000, 61(8):
764-79, Related Articles, Books, Linkout Induction of CTL response by a minimal
epitope vaccine in HLA-A*2402/DR1 transgenic mice: dependence on HLA class 11
restricted T(H) response) can be used. For example, the target cells may be radi-
olabeled with 3!Cr and such, and cytotoxic activity may be calculated from ra-
dioactivity released from the target cells. Alternatively, it may be examined by
measuring IFN-gamma produced and released by CTL in the presence of APCs that

carry immobilized peptides, and visualizing the inhibition zone on the media using



cell is then cultured to produce the pgptide of interest. The peptide may
al so be produced in vitro adopting an in vitro translation system

[ 0084] | V.wBabimnssioeot i des The present invention provi #€3/Jpal1ypsséeot i de
that encode any of the aforenentioned peptides of the present invention.
These include pol ynucl eoti des derived fromthe natural occurring WDHDL gene
(for exanpl eanSHEN! danfkl m3dod|&enBalodRscessi on No. NM 007086) or SEQ I D NO

37 (Ge A i 396 d.th h I
o 11 Qe dor et Sedis ML SRR RILY S BRI Ao A RIER vl y
nmodi fi ed nucldsebvated heguenpeptides beds apaptidegmmntem Wnnohadzssqmce selected
2012/ 053206PGH ) F20 &Qé%@%@@o@%‘?%d&' 14en '1@%'11%1% sﬁé@@d‘%&rﬁé&lé&l;& Hfgﬂtd'J]ia'

am no acid sequences nerac

nunber of f uAtdUCEHIAY ay Welean ﬂligbdnnqlmg F@r@tya@ pp lleh @lﬁw@naﬂymgth@wepﬂéweu n
For instanceard h@nfpPieieas peforre@enboda@ntPdith&pids@ltlinenagsde the am no acid

al anin us, every position where an al ne Ls s I e a, codon

t he coEBW 1% Fk}‘étt}lslif’t“éf%lﬂ’f’%ojo%}’n%ﬂabfsest @Fén%l’f?tég B&fﬁ&?ﬁ%‘g}”’f@gg“&r&) é‘&%/fi

WI t hout alt emlfm;gnt lﬁtﬁn(ﬁﬁgpdﬁﬂ pppﬂlc;epelphveﬂbfroﬁuﬁp othgc kebven Bimngh gcarelpacbdmms are
“silent vari tclcgl%%i OSSI% lgy%Pgnﬁl‘R)%& r%naesueanl% u\rll tI'EIBSV HS%S arlglrel%

vari ati ons. very ﬁ%%| eﬁ acCl seqguence ere|n MhIC enc es a ge al so
descri bes evassd fpogsmbh@thsnapiemay\b&d@\mrﬁ@riﬂmeftmealﬁ@ﬁbm thisaepatt, tirse of

ordinary skill ﬁd@stﬁma R4 I?or‘@h&hné%ﬁﬁﬁﬂit%ﬁqéa!ﬂ@é O;ﬁﬁ&*&s %%gf?ﬂ wn@lnqﬁh@t& aci d
PAhi ¢ TGG,

(except AUG, iIs ordinarily the onl hi oni ne, an
which is or dIPFFefﬁlif‘dePftPﬁéeso?ﬁ the pSEIN IHV@PU‘PIF Vﬁtﬂefﬁﬁ@ﬁpﬂc}?waﬁag ABAMIRRFIY o i el d

a functi onal |s uelleNdeldeald fidth @fieh SE/@:HJ)Nd)snglsyaze@r:hMld atogvariation of a

SN Tt it @ﬁlf'&sfs%fp g, GG SR LBRE. IR PEREdES £ ray

be conposed mlie bbent RMénticandaydaso batinkeelsto okier peftideAsoilengvel thekretaim then t he

t, DNA .
bhses A T, R EHb R QTRAREE pRc A9 ERSUGS Bk IR PRI MingREL T T 0,
recogni ze t h&ixamples easwitakld phee' cpﬁmlﬁmglnﬁ]a@estht)eeptﬁ@ gljiéd prasent invention or

pol ynucl eot i Q'l?eSCTE?fnd’t@ Hle pé&ggﬁalé;%d@f&ry@ﬂi@ﬂ ERAL dﬁleqinﬂeﬁeoeﬂfl@e?lecﬁé i nvention
may encode mul ttﬁg e peptl es of resent inyention 1 or_ Wi hout

i nt erveni ng &RPHIES 4E5 Wels BRRYEH @e@e aﬁ I EXAMRIE-) AT HE- %P@F%%n #gtl-aml F8S aci d
sequence nay wcmo(x:fes 26% 200N AIERK (Re P 81 Gurmelle \e0rl.,damutiol.i2on0 seguence) of

e ROl e agbl g8t e iR kaf kB F28 L HH NSRBI L coence
encodi ng t he Ipepnote0a?, 1168557@%%761@ i nvention. For exanple, the
pol y”“gb@% ' deFoE’E}é r?@e%&n%ﬂi’bi‘ﬁﬂﬁo&%aﬁwﬁde fgleﬁ'? O;gﬂ%% afs&‘%& g@gsr(]eﬁ%‘ﬁ'- atory

sequence eqU|re r the expression of t
expressi on véenBlly gmakmegyslyite Mcrpk be IgEnas T%ﬁﬁn%l}’é%HLlArﬂ@Gé Aapgdfor clasich

r ef onbi :"an{ gp hiyig Wéhl%@ttﬁbﬂﬁﬁd rt'l?e%( c@&e{aé&@ %ﬁﬁgxﬁyssirﬁi&e MR GHél t@ﬁnbpﬁksﬁélated

pol ynucli eo i des rou G I onal. reconnl nan ecC ues. u

exanpl e, pol $her ;@38% g‘ﬁd" lg‘ﬂﬂjg‘r‘?&ﬁ‘?@a@é@““%ﬁ?‘]“é‘é‘ﬁﬁ“‘?‘bfg’éﬂﬁ? A 1 %’ds@ﬁé’m cal
synt hesi s t eclienirqualktaminedehatbad ﬁa@thmﬂndubjectth§re}§£Hs yiddicibedttintesasebciitbe
present invent Onancf:t en Ifi¢ lPﬁA %{ag)sﬂ JUAS Fﬁ]?A Icgag%fﬁxncp E%E%p?glgﬁﬁ I'lV%X

i nsertion into an approp rléq?e vec
transfected |fmme>aor@@rmelr@ductsaélsuch Qﬁrﬁe:m‘é{DHEﬂyomaoqsmqsmm’la%mwe may be

anpl i fi 9@749'3' X a to?ff‘im& 86T fld ﬁmrc?a%ﬂmndlﬂ ﬁéls\;!afdéphx% Hﬂ@%% {IREEof € 9-
Sanbr 0o t al. Iecu ar CI oni ng: _A Labor at or ring Harbor

Labor at ory, Kedinargskill ingaart (fay examplg.isseCgulics S %Llﬁ;l%%% 61@3 4*855)12)@“
synt hesi zed lﬂmsmﬁn bBas&nhitkt PRégntigahike m&‘aer @&h@b%s;@srcndge&i he®inBgaucage SL &
lyer RP, Tet r? ron 1392 48; 2223- 1311 Vat t %‘ EMBO J 1984, 3:
801-5 24 inary skill in the art can readily prépare polypept1 es 1ncIud1ng one or more

WDHDI peptides and one or more of the non-WDHD1 peptides, or nucleic acids

encoding such polypeptides, using standard procedures of molecular biology.

[0075]  The above described peptides are referred to herein as "polytopes”, i.e., groups of
two or more potentially immunogenic or immune response stimulating peptides which

can be joined together in various arrangements (e.g., concatenated, overlapping). The



WO 2012/ 053206PCT/ JP2011/ 005866 [ 0088] Y, Exosones The present invention
further provides intracellular vesicles, referred to as exosones, that
present csopbexss20bor med bet ween the peptides of this i RegQPRENOERe HLA
antigens on their surface. Exosones nay be prepared, for exanple, using the
met hods detailed in Japanese Patent Application Kohyo Publications Nos. He
11-510507 an@ow&gﬁl (Gﬁﬂxﬂﬂeic asid eﬁmdnl:gethp peRasR cmbm@rpﬁﬁg&rmﬁ@j dS@dafd am

patients who are bec%t i tr teatme and/% pr.even £xosones of
this inventi 6191“%?3}0% TRt O PHE 4R SR ES © SFHﬁHSSrSl%? l?eop‘%%QP%Ebtu des of
t hi s i nventi enmu]a0@83nThe ity pel/@fprékokignan igenend msjansked i n t he conpl exes

must F@é@ﬂﬂt hai‘he}f fidi& ah'Bk E&f‘ecf t%gé{héﬂlﬁﬁ%xg{z BRLIRM us%%‘i”F@ﬁk@{Eié’c&@%&egg For

exanp t he anese parti cul ar are
quite preval dpfm aﬂatorpmaua Hw&smﬁp@iyw@ewp\faéﬁmwéveﬂld?nowmeatthﬁe%t (seg. e.g.,

gﬁpagese pat "[%Bhféon ‘erm paR. Rhil HAAUARS wmc@]guméttssaélﬁsg#gghb%b gaqnfeﬁse‘s@ﬁf ?rmtng

e apanese Sl rapl e r o al nitng e ective
results, and ‘?}E’Q@%@eﬁlé% Aggﬁd?g&@t?fmpﬂ& TYsd ! Lal ly, in the
clinic, the tlw)(e)ﬁﬁzﬂ%\ 1@95; 'gﬁn cofil. UfEB(ppMddeHIl(I)QQm&Oﬁng)gOf) eHﬁlthpﬁs is

I nvest I gat Ed CIOn ain IY%a)'\Pa OilS CcIr's g?ggmﬁﬁln?@(pl{sm S (?ﬁes Eé:]%reg%reg nCPlee%tT.IEdes

havi ng high I"eve |ng aftini avi ng
i nduci bi | tyfwemgrmtgmrbyp@&@mchﬁor @fflcaﬂumtm@ﬁamm&an mnmmred@fspomee obt ai n

pept i dggoAAoOwTIg hﬂc‘ﬂes@if Ry I{T'gse%{ folyBhdoh rﬁ%dbé:f[&thleﬁﬂﬁi&'ci% bitkey subdtaRSds d41t i on,

deletion, insertio I on one, , or several amno acids may be

performed bad@i a5 ffw@taénﬁhﬁ&iaelnéug@amﬁéﬁ%@e@rlgm%p%ndar%?iwl%ﬁézf&mm‘a WDHD1

partial pept isaigstarlc@ORQY inthese: d@%%ﬁﬁﬁ‘ fir dliesuphiegalHs, Acewe jidups RAsSIESS
HLA- A24 typeS 3 aér(: I—ll_,%}1 gpé}ﬁ % S ers |ngFud| WE@ u@ cid

sequence sel &8 SRS RO FBe S néay Cé’ntailbmoiggati%s oY Fyf@ have
particul ar utylatidw,. s1c{e@ih@ﬁn]dxnﬂa$10n:eorqﬂanﬂrongéaﬂm, sé hmgex dmﬂfloitlmhdombment

. e P t
et on andeRERTSTRLIEY RGP A 0B SRl BsRGP TS fhat fenRlpen
Ant i gen- pr es égationg nea Yespef g to conifes aédlél@éﬂtfuﬂcnm@ﬁ(d pntaggesio g punsiipoeand

i sol ated ant |dg§%r§;h§§ﬁ8%j(;}gogﬁb lﬁe(}é%j‘,})p ?ﬁ@é present conpl exes forned
bet ween HLA anti gens an eptid his invention aon its surface. The

APCs maUld ddiar GEyme Potﬁ]%%%se H%esmv\m) Séfﬂfé YU jeRAYPEBUIES ddt KB HHAP 26r
prevention, ahmthusaYcdB-aadnd Adisd, anesb asd meucfs&ﬁr ulﬁyattlfae ameloRedspthid N

conbi nation wi.th other u n in venti on,
exosones, or 81“689“%65 ‘“r%@o 5&0@? elgrﬁ ?P@Pﬁ? (;[%3 %EP{%Y (Q,ﬂ‘rf1 ar kind of
cel I s. ExanplpelypeptideR@sy ben@slsum in butimdereofngays| anm@dndeopepdldm@s iabd garg®is| s
(DCs), Langet, cHhddPa, sHBCLIRNPAGTasnR £8!skSm %ﬁxgbé‘ﬁééd"t e%gst;‘tggg} whi ch

are known to pr esent prote|naceous ant1 gens on Ir cel sur O ‘as to

be recogni zed-2yVehesiiebelstkay J Dang MetgyBhagmacekip | ¥ dd a3 v¥2APCs havi ng t he

st rongesh79fTL M%H%rnﬂs Rfdd HovaNmiGh e Aﬁ’&ﬁmd%a pfebmiasm afSsubb@uRBCSel@bd, 25
WO 2012/ 05 06PCT/JP /005866 the sent inyent ]ﬁ%ﬁgﬂ]‘%For exanpl e,

the APCs of tHEHTES PROBITEIT SN THR 41! & B of

higher activity as compared to original peptides can be screened for or selected. The
present invention, therefore, also provides the method of screening for or selecting
modified peptides having same or higher activity as compared to originals. For
example, the method may include steps of:

a: substituting, deleting, inserting, or adding at least one amino acid residue of a
peptide of the present invention,

b: determining the activity of said peptide, and

c: selecting the peptide having same or higher activity as compared to the original.

Herein, said activity may include MHC binding activity, APC or CTL inducibility
and cytotoxic activity.

[0080] I1I. Preparation of WDHD1 peptides
The peptides of the present invention can be prepared using well known techniques.



from peripheral bl ood nonocytes and thesa contacting (stinulating) themwth
the peptides of this invention in vitro, ex vivo or in vivo. Wen the

pepti des Wb 201Es3i0avent i on are admi ni stered to the subj @CTaIP20APES86that
present the peptides of this invention are induced in the body of the

subj ect. The phrase "inducing an APC' includes contacting (stinulating) a
ce: | wi It h th@opemnh;g@, thd péhﬁﬁﬁepfnaﬁ gabrdparearspmaucauy byntetOEbiRhiNgDNA

pol ynucl eoti de,encodi ng t he I de i nvention into a to
resent o colfERogPhasiEHREEhe L AR mP S R s i B Y & esent
i nventi on on tleslzed sndsvidfialyeor aF hargef polgpeptides idAPOdingftwohir snarepepritdesTheay be

obtai ned by ?%)tjicﬁgtrﬁ De! 1%311’65) q?:h é)ru ﬁ%& Blelséfd@d%ﬁﬁstﬁ{tfaﬁg lf%g'& lq{h%f %{ hﬁg?/t he

pepti des of S 1 nv ntlon to Al't er nat
i nvention rra;@ccﬁé’ﬂag)baitﬁ@léipwelei)mdafé@gm@tsoabex@&@r T <fhemwaé sahsbinees wi t h

the pepoogig OfTHemeﬁtldid?,\(ﬁ'ﬂid IQBsen[ QlQ&alo-ﬁnﬁayAP&'ialﬁfmdd%aﬁbﬁss Sitth 4sNyI@Bs- on may
be adnlnlsterep to a d; ect(1 r}E%ucm I mune ig galns cancer in
the subject BY afip Fdg) Rels altlﬁnc(& ?1“% HYHVIS? ehdpergecations darRly t he
peptides, exdsaryshebioldhicl aémhﬂyl(fftham@ahal@apud%o()ﬂwralmhanvd ﬂmedﬁpcammo

adm ni strati ?nch?aaeyl coréorafi ?Ihgﬁ ]ﬁp %Rg%\%cﬁ? or (ﬁhfl:rea%llng i Cﬁw ieof ffl 1a1ay L be h%fd

subj ect, b: con
admi ni steri néOIth@m/Rl@C@ inf-regsecthe bertim lallﬁslefcoﬁdlewbil‘é@t [0096] The first

subj ecty, o dl v P%ﬁﬁi@rﬁﬁl tlﬁﬁpbﬁﬁﬁ 1ng@1¥[1(9iem£)h§e §lﬁ5§'ﬁec’l ﬂﬁibﬂrgglldélﬁ@hmca? Eyrﬁﬁééls%sed

dlfferent al s obt ai ned serve ‘as a vacci ne

for the treaCRdhfs &ﬁdcﬂmlﬁ?é?ﬁéﬁ?ql{?ﬁ%foée’éﬁélﬁﬁi‘ércon%ﬁwlé@PB e SEERISi ncl ude,
but are not |rﬁdﬂhdcﬁ(ﬂhit@naymeaﬁd§ﬂ’ed‘f@ﬁﬁ@ﬁyntﬁﬁsﬁdﬁ&lu@@nCer cervical cancer,

chol angi ocel | 0 C astric cancer,
Iynpho%; ostgB?%PE%ﬁ%W“%?S%P&%%&E%%bBFW haﬁﬂ%ar0|%o§a ISCLC NSCLC and
testicul ar tur@yTh¢ Bghd, Vdl.le Avaddreix tPress, Néwe Yanlkesléfb; i nvention, one may
utilize the pfiﬁ@' fde’ %X&l@e%ls%l{eﬁaﬁgﬁeskﬁx&%}ﬁie?lrtg Ofg7gRnufacturing a

phar maceuti ca osit1on ca ucin antlgen presenting cells. A
met hod or pr odesBapigs amﬁhﬁmfmtmqmﬁ ph@emldpﬁanﬁha@éunﬂemnemﬁﬂe@izm on.. 1985;

i nduci ng anti Q%ﬁDQ&e@&ﬁﬂéﬂt BQPHz?rhlaéedtﬁal@r(&\ébﬁ&dolﬁﬁléﬂlﬂ J@;ﬁﬁesl%? af " BPlpéptide
i ncl udes the step. of adm xin ormulating the peptid the invention

with a pharnéﬁ@h?$%aﬂ?9k%ﬁhég?bble carrier. The present invention also
provi des for uhﬁvu@99672&han@ept|des of the present invention for inducing

Mventi on, -t naVARRwSSs OF R MEARRALRTE) Fhalitel SR 3, SRR penlBe BYFRE
:nduFibiIityfkhdanhé%phrﬁseSﬂhkgMBDeMEIlhf CTL inducibility", the ' glgﬂe
eve

| evel égﬁﬁﬂ [getecte %&%%g‘&%ﬁdgﬁ?égtaﬁ%%ﬁkaa@%gmﬁgﬁyE%%@ﬁgaggg avi ng
a high |evel gﬁfeen%mwbog@ @WW@@Z@&M@%@B -dRacteiigingybiN’V ¢ 132y be

prepared by @49%tlhgihrl¥\’@u§tﬁs|&"€l1ﬂfi§Méﬂﬂ@dssﬁl%z?ﬁloldg@r(édser étgﬂa1983 101:
pol ynucl eot i inventio in vitro as

wel | as the gg?ﬁg?j ?%ﬂsﬁa‘gawta f%etcm{t Bicgd Bf“g‘/‘ﬁ]GBﬁl AL RE be

in the form objective peptide in an expressible form (e.g., downstream of a regulatory sequence
corresponding to a promoter sequence) is prepared and transformed into a suitable host
cell. Such vectors and host cells are also provided by the present invention. The host
cell is then cultured to produce the peptide of interest. The peptide may also be
produced in vitro adopting an in vitro translation system.
[0084]  IV. Polynucleotides

The present invention provides polynucleotide that encode any of the aforementioned
peptides of the present invention. These include polynucleotides derived from the
natural occurring WDHD1 gene (for example, SEQ ID NO: 31 (GenBank Accession
No. NM_007086) or SEQ ID NO: 37 (GenBank Accession No. NM_001008396)) and
those having a conservatively modified nucleotide sequences thereof. Herein, the

phrase "conservatively modified nucleotide sequence" refers to sequences which



DNAs or RNAs. Exanples of nethods for bgtroduction include, wthout
particular limtations, various nethods conventionally perforned in this
field, swb:ap/issmefection, electroporation, and cal ci uRCpRBIpPIVAISS6aTet hod
may be used. More specifically, it nmay be performed as described in Cancer
Res 1996, 56: 5672-7; J Imunol 1998, 161: 5607-13; J Exp Med 1996, 184:
465-72; Publ ieabheld idapieniasessbhaaipl @bntgual a{unbrntcarsreatlémealDdBub leteCdgt mRadYo.

2000- 509281. transferrln the e de of the resent

) 5%
Fvention i b baseltR; i DRetd plR S AREPHDT 0o BRGS0
such in the geleh,pretnni Foenstaine, t}btcadmd}@AoGé]Cn GGG pimd(&(s@eﬂ ebg‘pdVlﬂi}: Cl ass |
or Class II, o) he
peptides of £ p?cre(gg%ﬂ? ni\F/}m’S é{%@e&&ﬁ %?)ﬁg%}%\%ée al%hgv%&slﬂe#%f%%g&orntesent
i nvention ca Go@dﬁn@}?é(rt@dﬂtbvdao%‘f %@ewmonﬁag G@I@%lstdﬁef@?@ﬁ“@f)mcont acting

APCs W th theeept thden@dell B@ly?é;ﬁﬁl%nSudh%I&d 20d viPRRAL hie "SR v@ﬂ'@lﬁﬂb ments,
t he APCs of tq1 resent invention V(%s%ent conpl exes OEVHLA- tigen and

t he peptide JfMUTHYECHPRIRENES OnTEREY hMddied afieiase Evey 1y \‘irarcmpq/t ot oxi ¢
T I'ynphocyt esedueitesherein whicll: éncbdéhmlmj)tldgaisﬁSlESOalhys ofery pessipépiiledesarntion he
present | nvenﬂh%nnu%feﬁcea’]c% rE?ne oftorr]c‘iemarm%rﬂem t]l?sgr? cggzrlg% {hageacfgll 05§ %el ls in
vivo and t hus nay USEd as vaccines simtar to the peéptides per se. Thus,
the present |nnvle1¢tacmep¢mm whieh mtaadingTlyshe oy cacrl@ f@pereitlﬁomada lapdi nduced
or acti val ed iy aeRs dliaf RREBHI Q@@&ﬂfdﬁ ploBAGH] (3diSie R yiPR o

obt ai ned by(F ‘adm ni st erln&/ de(s t he present |nvent|ontoa
subj ect, (2) Fewstieadhy idgnticat rnﬁ{ﬂcalﬁ ggor%mgiYee%chcré?W@aam i letDBCihosi ti ve

cells, or pertha%ﬁéoﬂles Qbaﬁmenpﬁﬂplmhﬁ@éscﬂlmhﬁféwe@lsaasewstsdj@nut h the

peptid res ntion, . conta n cel|s or
et phd? Q51! ot Tibiion et Fonesty b ehif Tif bt <Atpret it DAH A Btbsones
presenti ng adenvmives(thefeoanAd-ﬂstlrl{mgmnnalmdart hd>¥Apholdarl®is dohgposadr dfeaegs or
(4) introduci l. cept or
(TCR) subuni s{?&%tﬂgh%ﬂ&?k%ﬁ%&ﬁé BQJeX B&ﬂé@“‘f%%@g@ @gﬂrcaplgbl o of
bi nding to aW@O@kﬂhwﬂH@Aoamq @érntalnl@atmﬁléy pegiiigebases bhingluded ent i on on
a cell surfa %}ynu%le&ld%%’%\%ll exosones for the nmethod of (3) can be prepared
by the net hog)s descri bed above. Details of the nethod of (4) wl

descri BEPDel |T6wnor1‘/@é1€t>rl%en0f thg pjesent invenfion may speside miyle Pem%zvf ﬁ*r?e CTLs

of the presemteseimMigvdnition withyorba thdar inV@Gbrﬁﬁg)mlmatabﬁlrﬁeQuMﬂ@s &bﬁemtpleqhe to
treat nent and/.or prevention nsel ves or.

combi nati on Wi'tHEBPRSFN S S?%S?%?JF%PROW%G pé E‘“taV%r%e S“&?Xrg h FEZYWWeeﬁ?%%%O‘br

exosones for seqrenguop deepadynuckegtiladi thg trefiflaed geptiflae Tobthainmed, (T pslyant
ficall t i

Thvent] on, 1 orouERhy AR anf SRR B0 I RERL LiencBlnl i g, 1

2012/ 053206 PETPUKEE 1hy PESBE B VeRligeForetanplenle plyrusiqoside mgy berdgenousl y

expr ess WHDLombHfaht gty firnNoste 6Rt InSludes regflatcty & En@s@edﬁ@ﬂf’f&ﬁﬁ&% with the
WDHD1 gene; and cel | ﬁ%ﬁhat egr esen epti de of his i on the cell

n
surface due PSSR IMgREBHIGY Wﬁé}gf‘p%‘b‘g TRy siogy eGP Plasap éwaé G ét85of
activat ed CTlandbiichckn ge[rﬁﬂz@&hb}mesomblrﬁﬁimyﬂmlﬁoadesh’fmy EH'pﬁ:pal‘Ed bpehepheasent

i nvention ar %H)g{ltlon o?gglyrnﬁgl?ﬁtnde% il e%}% gon’%ﬁt? 2 re(:gm&?l[ﬁrrl?t tgél%%} S usmg,IfA2 4

antigen and t i'nvent i on on t he
cont ext of tI@éaI@fﬂE qu}’melrabﬁsai@éehdm@mem acell" refers to binding a

conpl exo@f7) HL- AR %e%ﬁﬁoirﬁﬁf‘arﬁf@lehﬁ&l ésﬁ%&fnu{d&@ R ESERN 1 Pl\b%ﬁ&é @@ on the

cell surface via its d show ng specific totoxic actlvity against
the cell. Hee Yﬁuclestrfl@épf rh@ %gﬁ@ﬁfﬂa)&w&w&cF@r\ﬁXﬁgﬁP apalyguelgotidedidhie cyt ot oxi ¢

activity agaippsducédBy ﬁﬁéﬂnoﬂﬁlﬁseﬂta plgpaat@%ablexvmﬁh ﬂ’ﬂb,y%é@ réRéd ghen and the
pepti de of t i nvention u}x not .o ? 1s L[1 041VI11...T cell
lternative y, G po ynucleotide may be amplified

€S
receptor ( T )anﬁ{actec? 1nto a competent ce
using PCR techniques or expression in suitable hosts (see, e.g., Sambrook et al.,

Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, New York,
1989). Alternatively, a polynucleotide may be synthesized using the solid phase
techniques, as described in Beaucage SL & lyer RP, Tetrahedron 1992, 48: 2223-311;
Matthes et al., EMBO J 1984, 3: 801-5.



The present invention also provides a ggnposition including a

pol ynucl eoti de/ pol ynucl eoti des encodi ng pol ypepti des that are capabl e of
form ng aveubieiss206f a T cell receptor (TCR), and net ho@#€TaP20$007g66 he
sane. Such TCR subunits have the ability to form TCRs that confer
specificity to T cells against tunor cells expressing WODHD1. By using the
known neodspds V.IEdokémeéd t, the pol ynucl eoti des encodi ng each of al pha-and
bet a- chai ns of t uced wt pept i des of
Chi s i nvent; orl TEARCSR RENE P Bt s e G i ark E BERAOORs

| mrunol , 171 tha3288e1{t200B)exes Fomed baiweske thet feptiRSR{ et hrodniien prdfleAred to

| th f b8 5 -R
o s (5 - arrens 08t PREATBs0 0k éﬁ%‘tttﬁ%& e, il AR
and 3- TRa- C peiaied i1 Jupancse Ryerigtpritcadenytegraledicagons %E@el B- N@S%&}ld

specific to WBeBRI®, ﬁﬁ@hﬁy Gef @%afkﬂ,us TARPe CdbtRihEdBOHM patients who are

(5 -tcagaaatcctttctctt glflC to. TCR bgta chain C
regi on or 3- THYE{ILC &sat P Or(PﬁeV nfipny t%?%%%to it feepiiqnmay be &k | p NO
36) speC|f|cobda%@ﬁsbaﬁﬁuﬁhamﬂmmzur@gpqmuﬁsoBﬂn§mmeupm1ners but not

limte ret The bi nd sen t he
V\DHD1 EO&{b‘?de 0 tt’%e %&%éentlg?nﬁ\}%cﬁegngv%e (ﬁ)nﬁﬂé’% avi dl%g ctﬁha‘? optslhb egﬁ |y

medi at e ef fi c¢qmtingir¢dtinpef aofl/or ar@entmet:bse@n@é@mm th@dapmsﬁ/ﬂﬂﬂ)latlpepﬁld% of

the present 'A@ﬁeg&’tlgﬁlaﬂ‘?PﬂA\/ Q+afsh, aﬂ: cvaﬁ&%% tﬁ@ﬁsfore Would be appro rlate
pol ynucl eoti de/ nucl eot1 des encodi TCR subuni t tp ep | ynu-

cl eoti de encé‘éftff‘g‘tfﬁ‘%}‘ttﬁ’ dIpapers W@Ftltwﬂwswf HLApé%tml%ﬂs @é@lwﬁf&ffatq@g each

of the TCR sulHénp i) Jap@es®Oend 0@1%@1@1& @t)lﬁdattd"m&@s fsbitablel fer Mﬁ@ﬁlﬁfgse,ffe@tlgs :
retroviral vect

o Ve oot 1 s o SGREsEn P A B RO ol bt s B8 o

into a T cel kyfesofdiLL.A @JHngn&sﬂtma peeieiit ileqiilipg teameaxanpyesiigaedincelvhnder om a

t t. Ad | f
Egrrlpggl . On"gﬁﬁ%}gm&%th%k% éBﬁath%%ét% :i}ggt?&es %walg %}r{gthqg%t%'f @L&nk Pﬁ"n?%e
t hose of anotihehs am&emr :ln@mg @Zméﬁ@b'ﬂwﬂm&mlmmemﬁﬁ@mﬂu;th@@mapndI y and

easily pr 0du%?de@"9(¢bl§thﬁ%eﬂt1@t%'sh§w@ 1@9b1%&ﬁ1%'akﬁtﬁ¥y SRNCE ifRbibilky) Ling
properties. [0Q106] The specif agai nst the peptide of the present

i nvention is satUFlewﬁte&onc%%%mb%ddétﬁ@c? fANE &My OF EVBIFhPRIRGCKIs dtmpieex of
the peptide @brfbfeedtiaesent theAvemd A@d s@idndd.d thhhdtglly ogéuriing WDHDae! |
specific actlvhtx faﬂ%tnst a target cell presenting a conplex of the peptide
of the preseﬁ? V&t Fon and an HLA antigen when the TCR is expressed on

t he sul0Gr ofWhéreth¥ egedome dftthe presdne invention pasdesh Y LadnA 2drippenasrat lodls t hat
CTLs prepar e%n@%ein{, e’ RAHE 81 hiG H%'a)ﬁﬁiﬁ@%hﬁ%f:@en@ &8 erreoéH%HloI E nits

can be speci ogni ze su target exanpl es of such

met hods i ncl QYes: 6 féﬂze*édﬁté aﬁ%@?hﬁ&?P%%ﬁ&Wy§W§UUS|ng HLA nol ecul e and the
pept i dgo@f1)t han RS 8RbodiMERRL tHRRxoMks B kRS scd s B¥ntidAYarEbk 30HEs amsay, it
can be confirned that Hﬁgﬁ Eared Eé}the met hod. as ﬂgﬁg&lbed above can
speci fi cal | y PFEEYGHiomRlex pfdhe Berjiste of the Reeseqhigveiign G DUSERER at ed by
such recogni thednsuefave.be transmtted intracellularly. Furthernore, it can be
confirﬁg :ﬁy avﬁ Qun. 1T &:19%>%g? AP prepared by the nethod descri bed
above have specrz%cgcgﬁogoxr%—aéhtgiké agai nst the target cells. Exanples
of such net hoddeiptesenidiayerftion adsogmplides istlntediantigenepresentingsed by Al€ishdhacel | s
expressing botdefcoblofeA? fhrfehiaffeh ML VR Hns Ll%ltﬁ%ptgldte%f ARPRSEntidufh

present inve t|on provi des CILs at are prepared ransduction with the
pol ynucl eot | aféﬁ%wnﬁm 856 duy t@rﬁéaa%aomat@% WP HBINESE it repdgenti and/ -t he

pol ynucl eot i de prResin)gnd b b@tadrhhﬁstéﬁéﬁiawiwmtet 5 ﬂfenﬁ@lv&f@ﬁﬁh&@hib‘ﬁfa‘ﬁlon
encodi ng each %CR f or med uch TCR

t
subuni t S can“ﬂﬁln%fltrodfagsclaﬁﬁ 8 o e PR T T R o s d
sequen¢e0sd| ecihed\PCoare anolngitSEQ d partu@dar 1ond 8f cellR, EXb@pldsf AMCsindud® and
HLA- A24 t T bl f
hom o t o candoueagPified i HEIRRE OO P RRS CHECHaGPbR R0 6aRRD 2 0
met hods in viand mt(@tqg T calavikishiaresknoatt to pJespﬁtmm@lnace%zntlgws9113131@10611

(1989)). The ((Fh& Bfas ttch@e f&:@@rﬁf@d Bynlyl%hb@?es”@}ﬁcg DL rdpResERLMARPCs
i nmmunogeni ¢ conposi tion usef in’either “or th of the treatnent and t he

prevention ofaEAA s stoRegst S% léﬁtcm&acrt@@&rrwgﬁt’&saaﬁscﬂn dipsp e theidhfs of
(WD2006/ 031221). [0109]1 X. Pharnaceutical agents or conpositions Si nce
WDHD1 expression is specifically elevated in cancer, exanples of which

i nclude, but not limted to, bladder cancer, breast cancer, cervical
cancer, chol angi ocel |l ul ar carci noma, CM., esophagus cancer, gastric cancer,
| ynphome, osteosarconm, prostate cancer, renal carcinoma, SCLC, NSCLC and
testlcular tunDr as conpared mnth nornal tissue the peptldes or

o, Y b1 oy I .



including as an active ingredient one g nore of the peptides, or

pol ynucl eotides of this invention. Alternatively, the present peptides may
be expreswoadowssiee surface of any of the foregoi ng exoPOREB2001/0¢586d S, such
as APCs for the use as pharnaceutical agents or conpositions. In addition,

the aforenentioned CILs which target any of the peptides of the present

i nventi on mayhepsenbimvestish. as the active ingredient of the present

phar ma ical_agents o ositions. [0110] The pharmceut.i cal

P onposifiits” P Brange cbe APERT dia fERL S M R BLIRG bR ine DFs ¢ he
context of t fienppegdrtal blvedmanonytet el hhn eseactingdsimelatif@ltson methehe ed to as
an [ Imunoge R FEIPAR! fiaftidn SRS B LA ArARIRBS WAL ABabas hite functi on
nto an nal s IneoBaN prisdmimsieiride die ShlecohBEs I Bivsershatregrcddhe

i nt o ani nal sI1nVeQ

i nvtent i Ont CamnRatiss 8¢ iﬁ&hc%sd% ﬁﬁﬂle%%a_@fr of thE_rs@bﬁ@étt Tﬁéﬂﬁtﬁgeshirtlcﬁl@ﬁ{gcb{n fgﬂf@"veﬂt ion of
post operative recurrence thereof. in subjects or _ patjients includi.ng human
and any ot heﬂnﬁlﬂéq%ﬁﬁPnt?ﬁB}gda‘il%l,aUB@ta g‘t‘l”iﬂ? hﬁetpéamfeo,fjtﬁ%ﬁ%‘?m ﬂ%‘ie,ml‘@‘ﬁ i°hel- pi g,
rabbit, cat, t@dgeingh@epnugestide epicgding dietgeptiddof the prer@nkeyentib@bnon celared

chi npanzee, r%icularl A cgygqr%H§ Vi iqurt I ani.r quﬁ gonesticated
ani mal . [011%%FH“§H§ g%(éﬁ%odlﬁgh?,h@ﬁ%mbﬁég3ﬁ¥}Fﬁ§B%%1%n Y E%P%rovides
the use of amwgotipwen iell's grade.eiferdforentinufRictafithia gnenpoaman be obiagwl by
conposi tion %Héﬁ%gtthé Abct %ﬁatﬂlé‘gutg@d?%ﬁér Qfmihféfé?i'h%t ahehiBGL b URis i N@hEGh ent
sel ected from anong; é\i’g) a peptide of the present invention; (b) a.

nucl ei ¢ aci d 'eHesuPiset- dliemaivilsghs AFCaof diis veatnn ey bs pbpined by SRHREEE bl e
form y (c) a{P@F&Gu@c]gte@nomdmmt gﬂitﬁfﬂﬂﬂfédpﬂt@e af th%g_ihb@ilﬁiloﬂf f t [le pr esentt

i nventi nits . and . . a _cytotoxic : e .presen

| nvent 10T ot S sti: piary indboRrat bR ediGured Sho rdiishds Bi6Htes an
acti ve i ngr ednenhe faspousseagainsttdagcdr i gtervebjecterydhansgiveawe it canbiodti@awtker s or
tunors, said i I i C i . i f the
resent 1 nvestics i AL AR peBRSTHREMECR RN iy ik iy RRLLARE (0
herein in an texgrasepdnmistgiiop may(iedludastg®Ofor an exosone presenting a

peptide of the.presant APINERI QFrQRubit&, surface; and  (d) a cytotoxic T
cell of the present jhvention. !0114]Alternativejy, t he present invention

further provi deSOHGHENNE B HrlodserrprithdhtPertidetaidi ng a phar maceuti cal
conposi tion orc: agaiistdrddg the @®Usg sep bb @eddndrgb@ctcancer or tunor, wherein

h i ncl h f f | ati.ng. i cal l
or phy 00 gi TG SRRRIERTAHE® b A Rl AN GMBLRE MRS B ocfea”

from anong: different individuals. The APCs obtained by step b may serve as a vaccine for the

treatment and/or prevention of a cancer, examples of which include, but are not limited
to, bladder cancer, breast cancer, cervical cancer, cholangiocellular carcinoma, CML,
esophagus cancer, gastric cancer, lymphoma, osteosarcoma, prostate cancer, renal
carcinoma, SCLC, NSCLC and testicular tumor.

[0097]  In the context of the present invention, one may utilize the peptides of the present
invention for manufacturing a pharmaceutical composition capable of inducing
antigen-presenting cells. A method or process for manufacturing a pharmaceutical
composition for inducing antigen-presenting cells is provided herein and preferably
includes the step of admixing or formulating the peptide of the invention with a phar-
maceutically acceptable carrier.

The present invention also provides for the use of the peptides of the present
invention for inducing antigen-presenting cells.

[0098]  According to an aspect of the present invention, the APCs of the present invention
have a high level of CTL inducibility. In the phrase "high level of CTL inducibility",
the "high level" means that CTL inducibility is relatively high as compared to the level
of that detected in APCs contacted with no peptide. Such APCs having a high level of



(a) a peptide of the present inventionpg(b) a nucleic acid encoding such a
pepti de as disclosed herein in an expressible form 30 WO

2012/ 053206RCI/3PAO11/ 005866 (c) an APC or an exosone pcegemii/ngsses pepti de
of the present invention on its surface; and (d) a cytotoxic T cell of the
present invention. [0115]In another enbodi nent, the present invention also
provi dets ? nﬂmt Ofh td@cfibmrqoﬁﬁfj Be i)(‘l![’p_afwmyfaaﬁétﬂibdi n@tioan ipfladevakesutp @fiﬁamm?@ghti on
or agent for treating.or preventing.cancer .or tunor, erein the od or
o ocese. i nol daeD KBS RO BRE N AP AE LRI BT T A ETE S e LR BE

phar maceut i catdtodomerpgivysd ebogi The {rlerOdu@dpioa)biuelepaTdasimx bennehefonmtdie acti ve

I ngr ed! ent | %ﬁgé Slcltlﬁ%sf E%@E@(Sﬂnﬁ&ho&aﬂ)r ﬁlﬁl%@%tloq(?mgﬁdé, %@Bﬁ%@ﬁ@éu&m lim- .
invention; (b) a nucleic acid encodi ng such a peptide as disclosed herein
in an expr es3dRBpRs. Faiays metieds capveaicnaly Bﬂﬁf%mei onibisgieddeneh aglipefesdioni de of
the pr teS ent le{b)é%ﬁdr@%blﬂi,) gnd_il_ %aﬁci%ﬁf ﬂlﬁﬁﬁiatf—ﬂlgthod(tﬁb)y R 1RYd. M6peispectti€lyl it Qf]an: Ee
present invention. har maceut i € I CONMpo ons. o e
pr esent inve%f"ipﬁﬁoﬁ?g‘ifl aﬁé’]eﬁfgg’ﬁgflb&f“?cé’ége%ﬁ@%Sgp{)@?éﬁg I@&ﬁ@@fiéd%&l;br to
prevent a postopesak ExieMedd996 ei8dedbher;dablishedJupinest Sraaslapat dfenttar-

i ncludi ng hunap a ny.. rW' | udi . but n Limte . fouse,
rat, guinea- g‘? g‘?“a?g @Il%,u&ég]?) 2 0Q;, 52 ﬁg;ﬁpy &8%52%1“ iﬂbC,%e(I:O%F ?‘foéi,m%tgﬁég?nd%ngnkey,
baboon, and ohiheraesestinvertioniistol ATy the geoavadarizeds tansarpsion annskfipnedndor  a
donest i cat ed ;a%] {f&he ce{llgéljrc? I}éﬁ@lgg(ﬁdtzﬂg?& %OE%?%S r6&8% rl\\/ﬁélg IC%QSNIO&Q%%SCBES

i ncluding the amno acid sequence sel ecte om anong Sk , 12,
13, 14, 19 ad8d pycpedrdhiousha prgpatien rehwyaosresepeide PeRidsy OB PretPif entept i des
or the candi gate@gon. MaterivaielyN HEP@OPSARE pRBEht SPRALN Carl BEPIBFarEELBPONSE.

Therefore, the preseni . phaynmaceutical agent r c osi tions which jnclude
Ay of 1 hese Tt GEEh GRS RE Ui 5 ontr s SpER aEBIRO Ptk eRetn g
12, 13, 14, 19veation.29 are particularly suited for the admnistration to
subj ect 0S igen i.SqH . - ' ixcal
agont o 100810 g St BbbARIL S AP ARt T DR SR IR ARRL b SRk SoRBRLIPACHL S,
peptides (i.é\24 anhgepaidtheeprisieiaddle pesenhinyentimperit thoin purt§@118] Cancers to be
treat eqop)()]the\q@.gp%gﬁuf ilﬂihO@ﬁ_@m@T@) conpositions of the present
invention are nof_Timted and 1 ncl ude any cancer in which WDHDL is invol ved
(e.g., is over?&lpriadusdygainsiany et H@,Pesuge%tthq PrRINEHVER IO USHGBEIS ERcer |
breast cancefimnu@é vdspahseGRRedig cadbal@nginoded had tins GAK Gk gdPas abtineesophagus

cancer, gast il 30 ﬁl%rpeptides per se. Thus, the present invention provides isolated CTLs that

are specifically induced or activated by any of the present peptides.

[0101]  Such CTLs may be obtained by (1) administering the peptide(s) of the present
invention to a subject, (2) contacting (stimulating) subject-derived APCs and
CD8-positive cells, or peripheral blood mononuclear leukocytes in vitro with the
peptide(s) of the present invention, (3) contacting CD8-positive cells or peripheral
blood mononuclear leukocytes in vitro with the APCs or exosomes presenting a
complex of an HLA antigen and the peptide on its surface, or (4) introducing a polynu-
cleotide/polynucleotides encoding T cell receptor (TCR) subunits, wherein the TCR
formed by such TCR subunits is capable of binding to a complex of an HLA antigen
and the peptide of this invention on a cell surface. Such APCs or exosomes for the
method of (3) can be prepared by the methods described above. Details of the method
of (4) will be described bellow in section "VIII. T cell receptor (TCR)".

[0102]  The CTLs of the present invention may be derived from patients who are subject to
treatment and/or prevention, and may be administered by themselves or in combination
with other drugs including the peptides of this invention or exosomes for the purpose
of regulating effects. The obtained CTLs act specifically against target cells presenting

the peptides of this invention, for example, the same peptides used for induction. The



| ynmphoma, osteosarconm, prostate canceky renal carcinoma, SCLC, NSCLC and
testicular tunor. [0119] The pharnaceuti cal agents or conpositions of the
present iwWOentywsoday contain, in addition to the af or eReEmPINEHS86E | Ve
i ngredients, other peptides that have the ability to i nduce CTLs agai nst
cancerous cells, other polynucl eotides encodi ng the other peptides, other
cells that pteg em‘euifne cbt: kells pefnddgmousty eSpl@kBWEHﬂDDlsﬁSh @s‘caslu&itel’lgtdner

LS o ot 53@0@5%% R PR G R T, 8o B e i R pepliffe wAH

specific ant |11g®nsor( en the, cellderfadefduedo TuxAstionf Bﬁﬂ@]peptldmm@ sho yerve hetargets
phar maceut i c%k B a6 ositions of the present invention may
optlonall i nc ude ot her therapeutic substances as an active ingredient, so

long adOtd sdpsean e@be@esenw@theumsmftthq Piesen inveniiorpg Cldfstthatreqrnizae
?Ct ' VF ![ ngr e@el@sf"ﬁrese%tlﬁg coﬁﬁhéxé&fof]E}F@AQi?lseﬁﬁTgelﬂ)% ihe Peptidef tﬁ‘é(ﬁﬂ@&!n?,

ornul ations . may .i nc nf | anmat or S or,_conpositigns, pain
killers, chehdf ﬁE?%B‘eﬂ}e?rcggptIa h“ ’t}}‘?é:op’ieféb‘)%ll‘?‘l&&i“dﬁ’telp FASE oter Rttt ¢ ot her
therapeutic sefbstraborling mcdﬂmﬂemﬂHnmm antigealahd t}iehfbptléﬂbﬁtaﬁ@l’ﬁssmof t he
pr esent I nvenl%Ve%HOIrlrgXt al S SQ aCaédVrﬂl 1 %bﬁra%(a Sﬁg\g}'ln &)CCI%IC X}ffﬁé)x?c dacll I' ieg} ! y

with the one or nore o al macol ogl C‘ COT:I’pOSI am)un
medi canent aragalpﬁahmeﬂibfbgplm ‘spavfasétotoxicdepand refesrto shawmpieytatekighat  t ype

of phar nacol TRR i r , and
t hepschedul [ (r%gﬁﬁr?ﬁ r ou?%l% Cgl%lze)sﬁit%{g?tc?)ﬁ%ﬂ@f }F%‘ﬁz%@rﬁg gn %?d g%lp%Fgﬁ(ﬁ?he

art will rea@lilq Brefeat ByAntan huiapt other 8ldi tion to the ingredients par-
ticul aqbwm]entvppqcbeneégpfbr (TOR) phar maceut i cal agent S or corrp05| tions of

th 1 t h d th t t | i
Lhe Dbt o ERtRR: TRl oS sl e T & e gRpie/ onal 1n

fillers, bingelyapcldotidesehsydirgs polypepfidds2Bit ate capableniiddiniegt soburite apF edkent

| nventi on, t@@cep{ofgﬁéf{ Bﬂ&‘%&?ﬁo%?%% ﬁﬁh%ﬁl%%%% S Cgﬁi ke RSve Y fﬂ?%tytl

packaged in art ure al ning
useful for tifem Tags hvécmfﬁlhsﬂee@ucémto E@ﬁléﬁ agabn tugfor chlds ﬁpseéa@e WhHBY.

treated, e.gpy GACRE kndWE RIS hr?th@fartnﬁa@%B%héﬂ%@tld@)énédlﬁﬂgi&%h%f GPRL-al ner
of any of the present phar maceut i cal \aﬂ? or cogosml ons with a |abel.

Sui t abl e cont8f Aglpschais Al dle HoRpynits §1esCTIamﬂu€ pitp alnfe&epﬂqlweofé%t ai ners
may be for nednenaon aaﬂ/lﬂi'ldelitﬁlddf(wmlmV(BZQSS st Moagangt ak.sl IEImplaAsA1¢3288e

| abel on the alner sh uId e, t he .agent or used for
treating or 6‘?&8@nh o?{(ag*p r’i}ee (I?Qr%e OdIS%‘J’f‘f"? gag?ly?%gpgﬁ%a@]g I;Cgil?ﬁe | abel
may al so i ndipciatees i thecniakynis chio be.ddnexaingile, t-Raminearsl (S-gtaarcagQadicitpat-3')
addition to t(gnggqgr}t]@i rasq%sglgé gﬁglef"?ﬁ’?TR% @bhnfef'éc' udi ng a pharmaceuti cal

agents or co ition o he present I nvention nay op tlonallg further
b

include a seé ﬁ@ag@tﬁge%aﬁ@ccmggtn?g) @EShHY M&ks Sdi ﬂ@aﬁwoér&lﬁeﬁp ¢haigiCl uent .
It may furthegeibn Gl VRE (At fifherd B S doahaSc@RSitARI3S (BEQMENCR p@blﬁb t@hd user

st andpoi nt , @d'n kﬂ buffer dl{;ets 5Iters nee zrlnges
and package i 1 R - liTRgiep QE 61 PHEE™ Of?ﬁfeltﬁtég%%[:rt%‘éé ?i cal
conposi ti ons (S8EQ,IDiNOd&s)ispedfic heT@Rebee:rttheﬂl Chregiqask’ side @nmeesnbetrnod evi ce
whi ch can cont aj ne, o Fi i.ni.n
i ngredi ent. ?ﬁ’g{,"’g&@?{&@ a#}e er%a’d IrC 9%%9&@?%{%? ! C%ﬁ \E l%semm 0| I such
as a blister pppitde. of Theepigsenk 1r_U|enmrswéh bigh ayaliiyc ean@mlObellﬁamdmfﬁeldntby
Instructions kilﬁﬁg @fjﬁ}éyt éélfs%é&ﬂting the WDHDI peptide of the present invention in vivo

and in vitro.

[0105]  The polynucleotide/polynucleotides encoding the TCR subunits (i.e., the polynu-

cleotide encoding both of the TCR subunits or polynucleotides encoding each of the

TCR subunits) may be incorporated into suitable vectors, e.g., retroviral vectors. These

vectors are well known in the art. The polynucleotide or the vectors including them

usefully may be transferred into a T cell (e.g., CD8-positive T cell), for example, a T

cell from a patient. Advantageously, the present invention provides an off-the-shelf

composition allowing rapid modification of a patient's own T cells (or those of another



[0125] (1) Pharmaceutical agents or conpgsitions containing the peptides as
the active in- gredient 32 WO 2012/ 053206PCT/ JP2011/ 005866 The pepti des of
t hi s i nvewoi2eore/sawebe adm ni stered directly as a phar ma®e€utypPaal/oeggent or
conposition, or if necessary, may be fornul ated by conventional fornulation
methods. In the latter case, in addition to the peptides of this invention,
carriers, exeiipueily s rapiilly sutdasily piodacemodidied drdelly husiggd eX@flestrdgcercan be

i ncl uded as %@{) Brl ate without particular limtations. Exanples of such
carriers are ‘St PIOP5¢§%wat er, physiol ogi cal saline, phosphate buffer,

cul t ur ¢0¥0adi d Hndp@cuﬁhTCngahmt tio peptidend tidhpresmnt evvenoal isagecmp@r@apable of
conposi tions i

o eser vat | ved a i P ac iy 2R ERTR Ui g B o e S REE R HLA
conposi t i ons aBHZhEYiNga Beell speciisnmctisity ggaing @rtaraﬁttqeamﬁ%sénﬂw fm@légx of

[0126] The pepid slgsid@bs bl lp%esbﬁt\flﬁ%ﬂu@ﬂ af@8n P&Apzﬁrﬁig@ﬁ Qheh theATCRIPEPAdsk&lon

whi ch i ncl udes t pe LI des. of :b esent i.nve g: to induce
CTL in vivo. 8?)?5@021‘ nltﬁé‘? fCPIERER PYjan PO‘E{%Hwt%)dég}ﬁ 33‘§ed to each
ot her using @t@ﬂftalrhjr inecduigpu@s poﬁpept@eey)rphmdlﬁgtmwm ddanicacuntie

chem cal Iy 11 né(c?tdca?lr o%%ﬁ%%&c% befedlls e?erli?'d %mpl%gloy %%Btrheq!ﬁ Sy that

may have one’dr S&ve A RO 68 Sie ¢ K. S.
Kawanur a et &fr. examplmtﬁmmer azrds usiggHLA7O0lesM¢ Bihd thfmppéﬁmﬁ thesreswtt he

conbi nati on ¢an,h6n Lhg Ei@S‘Po*P &féﬁﬁﬁﬁpoﬂéssawﬂ Eurﬁﬁeeédnﬁ&néd‘&lapéﬁt' des of
this invention, the peptides are present ed density by the HLA

antigens on ARMparedihydhe ppthodian descsibed Fﬂ?(?VéélaP ypq%f&‘@ ygmnﬁeﬂhét%%ﬁﬁ%
formed betweqnd t}ﬂ@t}fél ssg@ﬂaﬁy@de@@atﬂy@cmfudo@hﬁom mtrztrﬁﬁme@rlﬁtradmuﬁﬁgl

Al ternativel % %@ ved fro gﬁb{:;iits and

stinul at ed b&“ft Ea ol f sbed‘Pn lﬂ%e Ye% ‘%Wffﬂ\? 7 Bt 4 Ls BreRpgd C t hat
present any methddedqsamm%sva)]ﬁamhpsclfmVﬁntaxmncamty h@lmstdelthrgsmeﬁ]ace These

APCs “ar e rea%&k?&s oF S’&htrﬁeth{i'& u"‘i&igh@%%lsey{a& é‘%&%ﬁuﬂgge!&% %gtlﬁ%% &fLs, and

as a result €ssi veness r’ associ ium can be
i ncreased. [@.XLW]"Smﬁab(ﬁhafIﬂé@eﬁ@ﬂ@aﬂlg@@@dt\gDﬁDbomom tions for treating

and/ or (BI(ENeNtrh Qfe AlpeEanReschi@leRf! ﬁi'@\%dé’srUTIQseﬂ%ﬂ e pRbufdiy (RAVERLHRN 23
the active i ngre i ent can. ad ti onal i nclude an ad uvan

cel lular i mmifiihtthe wi)hyrluq%%Ot@«gfpézbmugheadeéfep%%slgfEF& subvmf Pfélvped)élﬁ%% 2. the
admi ni stered pﬂyhhcl@(t)tﬁt%l’enaﬁdlhg’ BothngtiedTERisgburdR Gr bbByudastides eﬁkdiaﬁﬂgl atebed by

formul ati on ranul.e An .a ref rs to ompound enhances
the Tmmine 08 SRS EAER srepiE s O o ek Sy St RS DER R a0 o
successi vel y):omptelx of e Wilgtlei pemaielhaglngmmrmh@gnd adquands seiected fam aapoy ant

t hat can be ngl n t in

M cr obi ol Re?’%%g%ﬁdf 6. gﬁ@ ]9% thg)errp ary ﬂévﬁ%{%tlgﬁﬁgggggg lﬁlﬁ‘lagﬁum
phosphd® 081 al Urheritimsdiipad 6Lgare eapable of h@mgéo candencelsdn ybive PrbmapRe n,
I(:?](i/gtrrpl ete Feg e&b Q\leﬂ‘l@ﬂﬁvn(c:uﬁﬁng Q@ﬂﬁ@ﬂﬁiﬂe&qﬁ_’ég@ dK§W§Kidn;ﬁVe?QI X C:;A% A | S{

rix, ut are no imte ereto.

[ 0128] Fur t herllﬁ‘ﬁ}“é“)l’lli%ﬁ gﬁ%g@é (ﬁrg@ ﬁ‘ﬁ&ﬁg*rogﬁ]&? BYESHS MG PR ‘6‘?1%%? HsSRHP ch

the peptide |f6rnbﬁumﬁknumg‘eﬁwm1pbmneh ascfuldinaiteérarr bodaelthe aedmkorandithé | ons in
whi ch a |ipi %rev%n (%d %ahger 1rr1§ gtﬁ Eeem the?al%%lo rp?(r)"tI nglla()s(V 8? /03]&9 91ln

anot her enbo |rren |nvent| on & present
i nvent i[0H)9]33 BEOPha1 e

Since WDHD1 expression is specuﬁcally elevated in cancer, examples of which

include, but not limited to, bladder cancer, breast cancer, cervical cancer, cholangio-
cellular carcinoma, CML, esophagus cancer, gastric cancer, lymphoma, osteosarcoma,
prostate cancer, renal carcinoma, SCLC, NSCLC and testicular tumor as compared
with normal tissue, the peptides or polynucleotides of the present invention may be
used for the treatment and/or prophylaxis of cancer, and/or the prevention of a post-
operative recurrence thereof. Thus, the present invention provides a pharmaceutical
agent or composition formulated for the treatment and/or prophylaxis of cancer, and/or

for the prevention of a postoperative recurrence thereof, such agent or composition



may al so be adm nistered in the formofga pharnmaceutically acceptable salt.
Preferabl e exanples of the salts include salts with an alkali netal, salts
with a mewel2p12#44B10s wi th an organi c base, salts wth an°PergamilcoeEséd and
salts with an inorganic acid. As used herein, the phrase "pharnmaceutically
acceptable salt” refers to those salts that retain the biol ogical

ef f ect i veness$nduntnpaopeidive sngdédi¢hene @mm the geftiiat, oalpely@bctla(btnﬁé obhis

v obrom ¢ aBEOgalEpti LR e o o RHE Y pr RS &8 i of any

met hanesul f owf dleafore@pmgtehanmwldroﬂlilsc sahi ad AREsaonthease bs pmirmaemitidg] agahts cyl i ¢
acid and the !r}z&ﬁ odifs Oﬂn'dadﬁ%eth%%’é}gﬁlgﬁ 8d G118 vﬁﬁaf %‘?Eﬁ&&ﬂ‘h eagents or
conposi tions o he present I nvéntion urther inc a ‘conponent whi ch
prines CTL. DPepidss Oﬁﬁwr?ﬁ@éwnw%wnmawsca@ weH ot BKcsyvoingesigést theons
capabl e of prid¥bmPpheihadettiobl ¥LerdO@ ddsipovitibad. antigens. For exarrpl e,

palnit|§ %ﬁlg esidues can be attached to the e S|Ion -%g¥ pha- am.no
groups B} ﬂéeri%‘arrr%%cfsﬂt&f@ SHBPEHES 9 Fh?éﬁesteB“é‘ f)‘gb’tnl d‘fsﬁé‘sﬁrvé%cé?ﬁ

i nvention. The tHeionaat etdh@@mseldénmnoﬂi henplhaseddatdines't(eke tefeiréd@rasdinr 'dat | y
ina mcelle or r.f1 nGor te n ne emul sified in an
i wvant - s "SInsBRE LEpEoniide oIt B SobPlid drORs e S BB LT,

| i popr ot ei ns enkanch, aad/ar rlIldplat ﬁnmﬂyh@-lgin}kmtb’ylpoymoguhybnmymm@r| ne (P3CSS)
gggebe [B‘gﬁ‘]‘ tOrh% Sﬁhﬁﬁnﬂﬁﬂé’é@@&nﬁ&‘{@éng%ﬂ X ﬁ&éeﬁ?ﬁﬂ%gqtfo%[c%ﬂ b@iﬁE’édOtBrtfe%S z?no ptide
suitabl e met n&%nkﬁw%m AREOF PERVEBRHOT Qf&%@éeraam rea%erhrétthqai@efég §'é]?JPqt§/OII i mited

to, oral, intasdersmludipURemindngQu$ othePkiagiints gil@ling, Ibdt AGAESIRAUS, mouse,
peri toneal and i.nt raven]gﬁl% i njectron, or suc syst dm ni st ration
tH

or local admitii SHPGPEA" b 90R CMRTR- PO Pltgh‘éat?%rhﬁésfie‘iﬁ‘oelfetyeg Opfgind

adm ni strati @hmqmnzdsmepmcmaﬂymdommemlml@t en@tahnanimsk orat domesacattrbasmet by
multi pg@ﬂgm h$hét &1 e%'{‘éodu{ll %fes&ﬁt i uBﬁstb%féwng t@é‘hs% JeMGREL O, can be
adj ust propria accor s ase age of the
pat i ent wei @l’ﬁdlefmalt m@mufeﬁua@m ph@ma@ut@nl CoaRPSEIgoI9r agand f<i>r§r6@r1a$ n@;cmt o

0. 001 to %Iﬁ&oszﬁgactﬁ\%rm éﬁﬁ!s%lec%dQMaﬁl%néoom for exanple, 0.1 ng to
ny, can be adm ni stered once in a few

10 nyg, for exa . nﬂl@
days to few md %Eﬂpué‘ﬁ@f |H“FS§H“FIMCIF‘I‘?§ art can appropriately select a
sui t abl e dose.(b] HAGAiC a&lcha(ﬁdmg:ﬁmhlan@bu@egﬁrm&lwed@em:mﬁll dnl ditpfesﬁbllétfaﬂml ng

polynucleotld e active in r mceu nts or
Comosit 1 ons. oP FHAPGPs S8Rk Prsat R L Rer et MR TRECH RN AE o

encoding t he spepre; dek di scl osed herein in an expressible form FEFEIH t he
phrase "in an I he pol ynucl eoti de, when

i ntroduced |nt§%£5§§$?RYFC%F6g% gﬁbre§%£%h|% Vivo as a polypeptlde t hat

i nducedO bk - tAlasRativieh Hietayesenhingentiondisharir@ddespasive meredians foiwee 81 ¢ aci d
sequence of &ﬁ'@tr&@h&ﬁ%ﬁh/%@?f&@ntﬂfn L RERSr tuoky6a8 af @@Uhaleaiet: RILmRaNt s
necessary for. expression of the polynucl eotide. The pol ynucl eoti de(s) can
be equi pped <&M $M9%hi eve stable insertion into the genone of the target
cell (see, e. ga)aﬂh@ﬂﬁ@f&ﬁp&x@@pﬁ@@hbnNR Cel | 1987, 51 503-12 for a de-

34 VIO 2012/ 053206 QLLL0 S phd Qny0f. N9
cassot to veot qpey s s eheligiRpnSGleb N Wlufhoid R RRR R ) GRRTETEHS
Patent Nos. 5, (681)1 8BG;or Sn SS@Oznetmes@nma p@sidesf ﬂ@@rg_@gt mgem@@ BAL:

5,679, 647; angry¥. gﬁ{ 04720. Exanpl es of DNA-based delivery technol ogies
i ncl ude "naked DNA", facilitated (bupi,vacai ne, pol yners, peptl de- nedi at ed)
delivery, cati®hteytpiosicdl edhpf thy BEesetiaVepPRi cl e- nedi at ed ("gene gun”) or

pressunet ngdi atiedndplelyy eelprésea€inventdn, futthed. pr(R&ﬁ@ﬂi méi‘hod or Prd2e88d) manu-
[0133] The peetl des of the ent inyention n al so YFpressed bg
S B Pld

or bacterial YeUTHrEPh4ERS |rmPex P%Q%'f‘%’ﬂ & LEBYEE ‘?rrPch HNGE MG

viral hosts, tmnmhmremamelmmtIa)Mr frowispoxludéhihe seppf daniulatimgal peantahe use of
vaccinia vir t

encode the gt Al ot plR ot Ealeeb B BhEREW R h SO RERUENRRI R 1
Vi rus expresgg®nghe | mTunogenl c peptide, and thereby elicits an i mune
response. Vacq;lmgep\{ﬁgbpfﬁélﬁ&gnﬁﬁ{,m% useful in immunization protocols are
described in, Pat ent . 4,722,848. Anot her vector is BCG
(Bacille Cal néP)c %n‘éﬁ}“éF .aﬂ)i CHW&W&@P%@S&B%%%é‘ﬁrei“hmgtnc?\?B?es%lP edprm;

Nat ure 1991, 351: 456-60. A wide variety of other vectors useful for

t herapeutic adm ni stration or inmmunization e.g., adeno and adeno-associ at ed
virus vectors, retroviral vectors, Sal nonella typhi vectors, detoxified
anthrax toxin vectors, and the like, will be apparent. See, e.g., Shata et
al., Ml Med Today 2000, 6: 66-71; Shedlock et al., J Leukoc Biol 2000, 68:
793 806 Hi pp et al., I'n Vivo 2000, 14: 571-85. [0134] DeI | very of a

o, o, o o, e " S ' L N o " o



[0136] Li ke adm ni stration of peptides, ggdm nistration of polynucl eoti des
may be perfornmed oral, intradermal, subcutaneous, intraosseous, peritoneal
and/ or i nWO20E/158296i nj ecti on, or such, e.g., system c a®GCAPIIL/BIBEN Or

| ocal administration to the vicinity of the targeted sites finds use. The
adm ni stration can be perfornmed by single adm nistration or boosted by

mul tipl e adm(@istARC bomsexobbiie pasentife 4 fptidoby thdpraehd idleentiontongtssuithabl e
carrier or cells transforned with the pol ynucl eoti de encodi ng the peptides
of this 35 \?\Eﬁi2012/ 053206PCT/ JP2011/ 005866 i nventi on can be adjusted
appropri at el ydacgoetdkiad ¢adl afhike piesaaseenporthe treated, age of the patient,

1000 i T - ca Ahofie Bt B vidpit ibterRion A0 phey@LA REROL Y Bllg 0 13,

exanpl e, 0. SARNUECEHEL aHgreasUtieal SARPPHIENEiAeBfOB treaf e pr RreVENiREREANCeH

once every f WaiRsH WherefdBe %&Hdd&ﬂ_pk&e&ﬁﬂcl@ﬂ&s thaBte pPOHI Mikﬁh@%)ﬁcﬁ@é get the
sui t abl e dose. !.0137.{12X. Met hod |des,@ﬁ¢:osomes. APCs. and CTLs

S i ng the pep
The pepti des E59EH 3 mwagaeqeaagatf@fort ¥SIBIP§£C€]|E\¥ GRD BRI B CANBENIRd f or
preparing or attidliapiredicAPSselatdd Gbhsamdiipe exosones and APCs of the present
i nvention can be alsg used for ji.nducing CILs. The pepti des,
pol ynucl eot i dég),aﬁe (%)lggr?ggleé)ﬁ%g%@&genggﬁ’ be used in conbination with any
ot her conpoundb) snudleingeidsnedngsinhtai pepade asohpdened e mon exphessible fotmes r

CTL induci bi I'ityan APESr aﬁ@yos_%fnegﬂgs_eﬁ{iﬂg QE@ﬂgfdle%@% @E@h{%@@&&&n%‘ jts:agent s or

conposi tions of the present invention canh be used Tor 1nducing CILs. In
addi ti on t hePBH#e: tbse incl udi ng the peptides and pol ynucl eoti des can be

al 30 _used f;)_r (h)ﬁguﬁbmm{[ﬂfg@ @ﬁ}llep@g%ig&mnb?ﬁ_ow. [013?] _(1) l\/{aft hod of -

i nduci i gen-presenting cells ). resent inventio rovij des
ot hoaddbT! e RRRL AP e i ero ke B PR imieiSt e BeRbeies o
pol ynucl eot i diest aid/drIpres’enteaandri aml/orfh @revehtwpls taferdtive rgueseace thereueimt | on

Cnci ude th ) ) . ' o g .
Ut o Cex vi s BOBbr SORL AT AB R BRI APl Buo BV BRERT |
peptides ex Ve.veousesral, seingeeis rahd. oft: dog; sheep et ipiy calSshdrsepmokeyubj ect :
and b: contaghpim, Eﬁtﬁg}ﬁﬁﬁgﬁz‘éfe% p%&@&lﬁlﬁ"dl %dgn&%%ia@l?ﬁ&bgﬁ?ntbﬁ%@ﬁb?ﬁeddgpcs are

not limted to a particu ki'nd of ce : anpl es of APCs include, but
are not |im t¥gtieaed #xd@al-| anger hans cell's, macrophages, B cells, and
activatjetl 7T ceddcsrdihioohe preerk MOWRALOD pepEE Rficliding GeNAtiAo USid 38duegeNs on

hei | f i h P l.y, DCs
can be used STROET fREy Mo RDdTaeer Crt IRabITe ol R any
pepti des of teApy2dgesitictedypitipegepidas doéhausedidbies thaemeglindse potend arid ot her
pepti des of Eﬁéc?fié AR 2o L;(Q]ﬂlg}e%}e,t ﬁllf[é gpéggﬁrphgﬁﬁ%eum%‘ggénl&eorp&ﬂﬁj des of

the present invention are admnistered t ) i )
positions which include any of these peptides with the amino acid sequences of SEQ

ID NOs: 6, 8, 12, 13, 14, 19 and 29 are particularly suited for the administration to
subjects whose HLA antigen is HLA-A24. The same applies to pharmaceutical agents
or compositions which include polynucleotides encoding any of these peptides (i.e., the
polynucleotides of this invention).

[0118]  Cancers to be treated by the pharmaceutical agents or compositions of the present
invention are not limited and include any cancer in which WDHDI is involved (e.g., is
over-expressed), including, but not limited to, bladder cancer, breast cancer, cervical
cancer, cholangiocellular carcinoma, CML, esophagus cancer, gastric cancer,
lymphoma, osteosarcoma, prostate cancer, renal carcinoma, SCLC, NSCLC and
testicular tumor.

[0119]  The pharmaceutical agents or compositions of the present invention may contain, in
addition to the aforementioned active ingredients, other peptides that have the ability to
induce CTLs against cancerous cells, other polynucleotides encoding the other

peptides, other cells that present the other peptides, or such. Examples of such "other"



subj ect, the APCs are contacted with the peptides in vivo, consequently,
the APCs with high CTL inducibility are induced in the body of the subject.
Thus, thewoentrad3wb t he present invention may include adgrAPaenISEEH t he
peptides of this invention to a subject. Simlarly, when the

pol ynucl eotides of this invention are adm nistered to a subject in an

expressi bl e fpeptmes hbﬁn@ﬁﬂiabﬁlﬁij t@fndhl?e STLmu@iﬁsmﬁhoaf(ﬁls ¥y i@sisiee] bandre not
contacted w

Vi Vo, nt | with high CTL
Coauc bi i vy T gBes R BURSR O Mt BINAD. Ths. Phstead of the
af or endntadnedf seeepsary, e prethactutfal npentpoiegemtositione nf the prevayt invagitiod enay

adm nisteri ”%PE&%W%M (Ltﬁ&lth%%g%& C s{lggtachclegl YeM éc‘ﬁ@g(ﬁrf%ﬁdléﬂ BjoAGhe a

"Expressi bl e e Cri ove I'n sectio maceut(‘i”catlh agents

36 WD 2012/ 05BZOBPCHPSHRY 1@@0@8@9&3%@%96@@ Bsctiyomngmdianieete ANy 4|

agent s or co 5eln9 RIStk emﬂpwqbﬁﬂmgﬁmtmgel@c@ae hﬁlﬁlrﬁﬁﬁrﬂrﬂzﬁor
I ngredl en

ternatively hod of the p
i ncl ude int ré{ﬂlfﬁ'i LHOTPOS R |Pé{5‘t1?1ﬁ‘“éfsxf?“e@ﬂfh§fﬁpﬁk}té‘ﬁt ?‘H’ﬁt%f: ﬁﬂ(‘a Stkﬁ@% q o
i nduce APCs \mdhhth@' bthendieepbitid smystaﬂ@s neohammﬂda;antelneltm ﬁmdncccﬁcrannaml afdke

steps of: res rlltl 15\9 tlog tnhaéfc?so ‘t%e mm te? des%auentlgp? or (:o'n(:I néntgld\;(}ﬁh H% ofie

polynucleotlge €nco e o |s i nvent 1 on. can be
perforned asodeses Dtbetlplaibmce)l@glc seoposttipns\VThe Anoungeol- rptdas%mnt agd ebht-s”

[0142] Al t er nfdc¥Rlo)e cohﬁi%sﬁ'bﬁ%l@%@nd‘ fb\f%%ﬂlgl@ & @Héﬂﬁe & ﬁﬁ%hﬁ%lé { cBﬁlepa“ ng

an antigen- presentin ecifica i nduces L activity
agai nst \\DHDPOSi{ipsbisfare pied @Hmaﬁerbémgd@@teén@ddhe ﬁ% dpkng B Tytes pbge-
(a) contactlagnﬁamﬁﬁp with a peptide of the present invention in vitro,
Vi vo or, b) intr.gducjng a ucle l.de encodin ti de
ot T 10l et Hond Bt e el Al T I S A S A OE 1 PR s e s BEE
i nvention prmmuwﬂynﬁmnbmdﬁummn1ha@hmhmgm&mdA@ﬁhhawcn@p@ﬂtmmnﬂmmamfkmny

wherein the eﬂﬁ&?[A g?ﬁr‘r&f&? tlrLcli'L?desottﬁeq Jtﬁl%&egorfv%l?ﬁ%n%[’@)”tﬂe art h&ﬁ}l% 9?%} ting

an APC with t esent 1 nve
pol ynucl eot i d@@p@@ﬂhﬁ@ulﬁh@n pecpjtes@@l @fe. tfilterp beders, dilwgngneicon i nto an APC

[ 0144] Tb?zzfjﬁt hRdse ehbbiieheRf &Stﬁ@})re'séﬁ{%‘&e'n%n Qﬁé‘pﬂ%@en@ ﬁﬁirhﬁ@e&féﬁl dg@nﬁé iokro, ex
vivo or in'vivo. Preferably he net hods of ﬁwesen invention can be

carried out .Cﬁnwlws(w%ke m%ge dapegiclrsy n?aéli'l facHigICts-oit ko capedlitgavi ng CTL
i nduci bi |'i ty neadgidieusergferedhitiig ARG RGeS sonytibllsATARAdisRke gebe r&el) APCs

R R L R e A R
HLA- A24. The phR@sceutdutagniyyortchmppetidviol a 1dbel. Suagdea tontamens tinadmdectantldye
e oo L SO R S Dl BBl of Yl leras 1L
glass or plastlc The label on the container should indicate the agent or composmon is
used for treating or prevention of one or more conditions of the disease. The label may
also indicate directions for administration and so on.
[0123]  In addition to the container described above, a kit including a pharmaceutical agents
or composition of the present invention may optionally further include a second
container housing a pharmaceutically-acceptable diluent. It may further include other
materials desirable from a commercial and user standpoint, including other buffers,
diluents, filters, needles, syringes, and package inserts with instructions for use.
[0124]  The pharmaceutical compositions can, if desired, be presented in a pack or dispenser
device which can contain one or more unit dosage forms containing the active in-
gredient. The pack can, for example, include metal or plastic foil, such as a blister
pack. The pack or dispenser device can be accompanied by instructions for admin-
istration.
[0125] (1) Pharmaceutical agents or compositions containing the peptides as the active in-

gredient



met hod of the present invention are adgpnistered to a subject in order to

i nduce i mmune responses agai nst cancer in the subject, the subject is

pr ef er ablwothe/same one from whom APCs are derived. HoweCEIP2aiveosses) ect
may be a different one fromthe APC donor so long as the subject has the
same HLA type with the APC donor. [0145] |In another enbodinent, the
present i nverlmia(paptp;te@vs'fdﬁs ﬂl@é{li’ti(ﬁq @h be@ﬂm@ﬁj;téﬂedmlsre&tgr aswslﬂlairﬂﬁaéemdbmiaggqtan APC
havi ng CTL inducib one or

JUSLBILELY o BN SUED adent &, 00 sOROSiLLANS, | ASk e
more pepti des" &Y B%ﬁS/ Of BAFF Aty oY Re 6’?1& % R &ﬁ il PTn anot her
enbodi nent, tiethqisebghe lattaverne,iioaddition s pbp\taleagétmfo 1mvh1alqmeparmdle ek- t he

present, Lo eUiaR A BRLACHSKARLL A RO Gui A0RL Aegbiettie |

formul at ed f a¥ithoRtRestiidarApudations rammlese sagh caarigrs areréerpized aiter; ﬁ]%ésh’tl on

further provigigscal Bﬁlnléelﬂidsﬁl@até)ﬁuﬂfé}ec&fu@éﬁﬂiﬂ ahﬂ‘é@d?H FaRh@mokdehaPphiBRpt | de
encodi ng thelcﬁlgget Lde for use i.n inducin C havi %BCTL i nduci bility.

[0148] (2) Me LR CPRGOTHPIS Cajpyggn ]r“eaééﬁfesﬁﬂ%ﬁ Hralrsyepyov des
met hods for |preia@aﬁgesm&cmatsr@dtsh& Tapphatemcepizhysueatsenicon@ssitions @xioisones

or APCs of th'x?%n'uo a[‘rfl')eorlc,edfora iRl nl}rP(l)sré\S/entl on al so provides nethods for

i nduci ng crLs" using a po ynucleo ynucl eoti des encodi ng pol ypepti des
(i.e, TCR6Gub ljlfhetpgptlcﬂdwtf ths elvcatpabctae h@fpr¢mf¢d ing combinggion, whick pitcdrdes TGR)

that is capalgg ﬁlo?é (o) QQ&J @ﬂtﬂ@g%s&’f? meﬁﬁoﬂ)f'{o H@l’ﬁ%@g’@t'nq %?Voo'ffhé Pﬁ)tlﬁ@?@ﬁlﬂt

i nvention and HLA a ?ens ferab %}ﬁ i nduc
include at | &gdh 2 gprktail iirag besepivgated aﬁhﬁﬁlj‘f using jtapepg &‘@hnlﬂaeSaFOY

CD8- posi ti ve eXafiflel thwipbfticRB canbé GfRmPARSaIKel DY GRbdse@MH angdMugxdSONe t hat
presents on it su%ace ac | ex.of an HLA agl&%‘?‘en and a %Jlgde of . t he
preset i nventpf)lé'ﬁept deaugye faf PaY daYHP <0 58T S 8Bef'aér 3&155 Ladti s
encodi ng pol Yipk@t Kd8sKbwahuare ak dplabhencdf 2008y ho& §7@0- TD%)IMpapﬂdmpﬁEﬂAe of
recogni zi n n

int i gen 1 nto caTEIREK ﬁi?eﬁggﬁééﬁfdfgﬁkﬁéﬁwﬁ%ﬂ E@Yﬁé‘é&@vﬂﬁefﬁﬂhﬁ

pol ynucl eot i @I@@nump@e paptidexars pnssnted at hiugh densétytbyd adigens o1t APeped to
a subj ect, Cljlen BT EM%@Clheaﬁ}n%aaQWaﬁfthé &ﬁnﬁb‘?f&ﬁfed b@ﬂﬂaehlﬁ?e &tpigpat h of

t he i mune response tarﬁe H}g t he cancer ll's.1s enhanced._ Thus, |nstead
of the af or eRERidesHEdnsHE, antigen prstipdReed o%ltftrﬁ%twls}y(eéé’ﬁs (f4 ﬂvé?ﬁﬁ 8f¢ trmpved
i ncl ude the $msmemuﬂdnh& ﬂrmmgtea Be tme;patpnd@sof thé\Brepait Yivdali®otol sbesin t he

AP 0 (AR, By T R AR, BB PR g il ©T
APCs are readministered to the subjects to induce CTLs in the subjects, and as a result,
aggressiveness towards the tumor-associated endothelium can be increased.

[0127]  The pharmaceutical agents or compositions for treating and/or prevention of cancer,
that include any peptide of this invention as the active ingredient, can additionally
include an adjuvant so that cellular immunity will be established effectively, or they
can be administered with other active ingredients, and they can be administered by for-
mulation into granules. An adjuvant refers to a compound that enhances the immune
response against the protein when administered together (or successively) with the
protein having immunological activity. An adjuvant that can be applied includes those
described in the literature (Clin Microbiol Rev 1994, 7: 277-89). Exemplary adjuvants
include aluminum phosphate, aluminum hydroxide, alum, cholera toxin, salmonella
toxin, Incomplete Freund's adjuvant (IFA), Complete Freund's adjuvant (CFA), IS-
COMatrix, GM-CSF, CpG, O/W emulsion, and such, but are not limited thereto.

[0128]  Furthermore, liposome formulations, granular formulations in which the peptide is
bound to few-micrometers diameter beads, and formulations in which a lipid is bound
to the peptide may be conveniently used.

[0129]  In another embodiment of the present invention, the peptides of the present invention



CTL, the activated CTLs are returned tgsthe subject. For exanple, the

nmet hod can include steps of : a: collecting APCs from subject:, b:

cont act i ngowntnsgiee APCs of step a, with the peptide:, &auJe201/0058¢ t uri ng

the APCs of step b with CD8-positive T cells. [0151] The APCs to be
co-cultured with the CD8-positive T cells in above step ¢ can al so be

Sr epar gd . by btnﬁa@znﬂs‘oeljer ddngnidtepl iyinhtcioeatdf dehafmdcbilscallp \aeclnetp'tacbnh sllaﬂtLBrePdri]’@ﬁ as
escri bed abqve in secti SV ARt ent i t t he
oresent 1 nvenerahies ST BseA inrfhis PhelEEPARE DD RS T e B

ef fectivel y presentasetshits prtbseptgaon dcidasimaftawethanorrphex a@ﬂ Asnu&dldA antigen
and a pepti dficRly L b RVBHhAeud PRl abmw%gérmﬂﬁbye il Ha%?etguﬁgq o

exosones t hat rese S On ts surface a en an
pepti de of tP@i@oglﬁal@ffwbwnp&ﬁwé@épr@fthsﬁ)éthffc‘@mwn@ pRshdgt %Peétalmérbéfl y, the

present i nvemgicasn oan m hdesid Bleba%émcﬁfas ﬁ?dlﬁéﬁlbﬁdf hA1Q, IXRSPEME: acRB WO

2012/ 053206PCT/ JP2011/ 866 resentin rface. a x. of . an HLA

antigen and tHe"Hepts d’émB@C]Elh %OSPHWC?% @P@Wﬁﬁ%@&fs?&ﬂﬁ%§ @ﬁ%mﬁrﬁéﬁa&ed by

t he net hods d@ame'mhiﬁmlcab@&esalwylﬁ:emdmdthé/hkeExosorres [ 0153] Furt her nor e,

the CT t |nv i Q ndu d n nto a
gé%ﬂle tltg gé) Sl%%d fhe é)?ll lg‘ﬁa}cegt?caﬁ % osﬁloﬁ)s &Cthe ?]ﬁ:senf.CR

CD8- posi a poly nuC PORRE0dI ng

subuni ts, whérwnhon hey TGRel oratuests dj@ormmhntmlsplbmm €3Li blmmﬁt geaf bi ndi ng
to a corrpl ex 1&gnt1ﬁ9d HLARAKEG SR c%ﬂostlh&lsréﬁgﬁﬂlggf ﬂflmf W) 'agzﬁnﬁ"\‘fn@l cel |
surface Such transduction can perfor desc ove I n_section

"VII. T cel Rniigedapfsexpmpir) palmitipasid mﬁ@u%%msaﬂa?heflﬁg tf}?r%]é?ﬁ -andh\adpha on
Cﬁn be carri qdmwgroups &ﬂatllygme @@gldue\agdmenuﬁlkmtmapaﬁﬁ%@f &ialpfesehmvémiohods of
the present | can. be c ed out 1 n vi.trqQ.or. ex viVv ositive
T ool 1o used TBTPIGEIGEPB G Gl b Sm i Sisier ey TaimeRiroteprisihogs | n
the art fromikBkficsatodbimo adigosanamoaemubijfeedtin ah adjplmftem edbtiereadinplenif $ipid he

donor for . . j anti gen is
HLA- A24. TEE%E%? %’fngﬁ%g%ﬁghge ﬁ%hqﬁ grso%é{@ ?’%h ”F nvention can be
CTLs that cami- gl&@ﬂﬁ@ﬁyii@lnﬂeﬂelfﬁ sorias &3Sy can b@wﬂé& p@metCHléL pépi fedelavtlyt he

present invenpth@Rdansh bﬂp?oﬁ'iﬁté E&Jﬁd@'@séetégs%fe@‘é?al \Nh%!i}e@iﬁ 34Qd5631e£‘) by the
nmet hod of the present |nvent|on are adm nistered to a subj ect in order to

i nduce [P hhtine Freapinsd suishls methodapfcamipistraten iggyfedut arteﬁ@t BeASFBELY i s

preferably thignifdn®, @alelnftﬂaomn@dn@nbmrepaﬁ llﬁtramlszful@g hﬂtﬁao@sreeug@enmelal and
However , rent _one

the, StuQJe s i %t-'obe faudilff systemic njstratio a1 g 1the||
donor so |oné“£?s ‘P‘Pmé b Ee ' HES 1Y S5 ?’—ﬁLnR Nﬁé W‘tﬁ Y REMER %SEI?I ve T
cel | donor. [lEIE6]itn ofthditbigoted sitése The edremistianve pan lpnpesfaomed by smgh:eadlmnh or
process for ”&f&%g‘éf H&% Elagle@r rﬂﬁﬂg IEBa‘a%Hh]}s&Qt dongoﬁ%oc‘l?ds&b ﬂleﬁ?féﬁs% !

wherein the nethod 1 nc ste m X1 ng_ or
of the presemtvenHoRean keadjistgd @pmp&w&ﬁc aqeording fotha disease b be treaied.jage o

the patient, weight, method of administration, and such, and is ordinarily 0.001 mg to

Peptlde

1,000 mg, for example, 0.01mg to 100mg, for example, 0.1 mg to 10 mg, for example,
0.5mg to S5mg, and can be administered once in a few days to few months. One skilled
in the art can appropriately select a suitable dose.

[0132]  (2) Pharmaceutical agents or compositions containing polynucleotides as the active
ingredient

The pharmaceutical agents or compositions of the present invention can also include

nucleic acids encoding the peptides disclosed herein in an expressible form. Herein, the
phrase "in an expressible form" means that the polynucleotide, when introduced into a
cell, will be expressed in vivo as a polypeptide that induces anti-tumor immunity. In an
exemplified embodiment, the nucleic acid sequence of the polynucleotide of interest
includes regulatory elements necessary for expression of the polynucleotide. The
polynucleotide(s) can be equipped so to achieve stable insertion into the genome of the
target cell (see, e.g., Thomas KR & Capecchi MR, Cell 1987, 51: 503-12 for a de-



[0156] I n anot her enbodi nent, the presegj invention provide an agent or
conposition for inducing CTL, wherein the agent or conposition includes one
or nore pPEPRIAGE3Y0S one or nore pol ynucl eotide(s), or ORETAP20UNESHAPCs or
exosones of the present invention. [0157]1n another enbodi nent, the present
i nvention provides the use of the peptide, the pol ynucl eotide, or APC or
exosone of t RerigfdsEmbmole®nt fe@Bmbihatibe caxgaiel aeto) eSef e aln Vageidt aby

compost 1 on S RGN 84U 09,y I QAR LS BL Vel e presen
exosone of t he/3Prld8enlt36.n%Emt6 7047 oandiWe) P304 Fifl Exagplas GTDNA-D364] ( 3)
Met hod of i n%g&é?? técHH&iﬁgﬁéf ﬁ%ﬁ%@sﬁakedw{lﬁo‘ﬁ&htai etbglﬁﬁéc%ﬂ% E&Zﬁl@fsl on

provi des neth g I nmune response a ses rel ated
to WDHDL. SuiPeRfislcemadigtedsdadiverye P%@l%laméé@mp@%mn Bargeleyipedisied hEERIe, but

are not [im tg@ﬁi" Wpré@kﬁgfﬂl%’dlﬁé’eﬂ@&fveryb(rs%%tg AQRBCPAtentQRS, BigalggopNCer ,

chol an . 0 hagu ancer, stri cancer

| ynpho%%%gs U'L}1§§PCH\E55 ﬂ?ed%?%%&]lﬁﬁ? f@%ffsﬁ SEBCHHLN UG, F‘%‘é{ ate
cancer, renalvecarscEranples 8@xpreshNBSCivectandndledd ateubaed vivgidiosts| sﬁh]:ﬁ@i The
rethods of e, RESSERLIY ikl B AFLHIRARE BLep Rl AETLALSLerkng, sagnt

or comnpositions conf}a| APAg an e pepti resants'] nventc| on or
pol ynucl eot i d@sxmms@mphgndd@quemzb& drhertcodethg, pepth@ @Dh@l@tr%iﬂlcmcbremm ebentt

i nvention maypd &E&Mﬁlﬁaﬁt%céhﬁl%ﬂg ﬁl%},s@é ﬁlteff&'rrﬂﬂlogéﬁﬁé??Ele%nd%ﬁ&%b}pél‘ﬁﬁ”t' ng

any of the peptides of §resent ention , .Ssee the 1tem of
"1 X. Phar mac@Dtnggme éf‘ééﬂli‘% pccE ApePisiap s grethqds upefrlin dppyanizeEon grqtocols

describing the db%@nlﬂa‘d iheg.ptes. m&ﬁuNbC@bzﬁmmoafer e@mqgnata@ cfe t he

present inve va n ad |t| t hat can
e B ALHIE T s T R ) t}lfg§§8 ire
descri bed i n4dét68i A Vlzldd edridthef otheneecafrs ﬁééfullifnnﬁlempsﬂuc ddfflinistration or immu-

Ant i gen-pres %ﬁ‘lta'u&ge bgno(ébﬁpgg%ﬁ%o as%gaat(a&)wrﬁ gicg%’ll% rosléﬂ Vygtggogﬁm ?1%:1'?39 t he

peptides, exosones, sent invention als
provi des a néx%de@@rsai@@@ﬁsd mtthraM@mﬁ aecttgm fmjl the bhgr\mllrba@emrmtasefagegnt or

conposi tion isAgiGk BY MB‘I‘NB@TB@W6 H&Jﬁ %h@dl%@l@et@t hedukdcsidaesoo B§ step
of admi xing or forml a he present invention wth a

phar maceut i cgpﬁﬁogc%@ﬁteéﬁll e[n \éﬁ"? ?@ 0, 1f10§7612§%| ternatively, the nmethod of the
pr esent[OlmentDesmewapmjzmﬂ&ohh@nﬁé & pat@int adinbdleithes tirédt] iRGviacvageitire or a

ng[ In’gge(l;]E ! fl%lgtl?ﬂ(i g?cg,?] Ichiy ﬁ{%‘?‘?ﬁi 5)(?-.& pglynuc eotldle %‘éﬁ?fn'g%ct%? %tr 1r?cf1’r%¥:ta il Which (a) a

case, cells are first transformed with the polynucleotide of interest in vitro, then the
cells are transplanted into the patient. These two approaches are known, respectively,
as in vivo and ex vivo gene therapies.

[0135]  For general reviews of the methods of gene therapy, see Goldspiel et al., Clinical
Pharmacy 1993, 12: 488-505; Wu and Wu, Biotherapy 1991, 3: 87-95; Tolstosheyv,
Ann Rev Pharmacol Toxicol 1993, 33: 573-96; Mulligan, Science 1993, 260: 926-32;
Morgan & Anderson, Ann Rev Biochem 1993, 62: 191-217; Trends in Biotechnology
1993, 11(5): 155-215). Methods commonly known in the art of recombinant DNA
technology that are applicable to the present invention are described by Ausubel et al.
in Current Protocols in Molecular Biology, John Wiley & Sons, NY, 1993; and Krieger
in Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY, 1990.

[0136]  Like administration of peptides, administration of polynucleotides may be performed
oral, intradermal, subcutaneous, intraosseous, peritoneal and/or intravenous injection,
or such, e.g., systemic administration or local administration to the vicinity of the
targeted sites finds use. The administration can be performed by single administration
or boosted by multiple administrations. The dose of the polynucleotide in the suitable

carrier or cells transformed with the polynucleotide encoding the peptides of this



(b) a nucleic acid encoding such a pepgide as disclosed herein in an
expressible form (c) an APC or an exosone presenting a peptide of the
present iwW0Oent2wsoen its surface; or (d) a cytotoxic PCxaPro10hH0BéE
present invention [0163]1n the context of the present invention, cancer
over - expressing WOHD1 can be treated with these active ingredients.
Exanpl es of smehticaegese éld'llfiﬂtddltaﬁamﬁﬁiately7 Sccﬂﬁhng tothé afdedse to bé adsed, agaocer,

breast cancer rV|cal an |oce car.cin esophagus
breast canceny. Skl §Blare ISRl o IR ARRLES AL RS, SR0SHRR T, on 152

carci noma, SCL@) migSEir€xamplet @61 ingutod 0 ugydor. exampds, Gllrrgqu l(bmgoformampﬂe

adm n- istrat f 19 cludin
the active i pﬁ%@;%%&%&%@& @%}%E?é@%%ggfl rm &/ﬁ ﬁﬂectr'3 tﬁ@%@pr essi gn
| evel of \/\DHmomhf One skiled & Be aftucg@aﬂympreat% Sfﬂﬁ@tatb@éwra@leéiﬂsanced conpar ed

With ngomm ce;tImemadgﬂ?lrggﬁg?egicﬁ@:rbxoér&m@ Amstaﬁ@cqmgodl ment, the present
i nvention pro es a ne cancer over) e ressi n
whi ch net hod ReRLYSida PHB’“E‘EIE?J@e HL% R§SCReErHioRiAY ? detj%lg@g%rﬂ%

| evel of WDHDBL irdociaglARCsamndtCHSUE (18 ):x@;btnas st APCe ot ﬁlewdisjeﬂtclhvwﬁoh calbée
cancer to be fso%@éc? fjdr induc In)g %ﬁ; tlde I ugl% il €8 exo\égmes andVHsP]‘ W th
mni s q

nor nal contro and ||| In eas ohe conponent Se ected
from anong ( &F usasl ihdpmbestion badh aawoxﬂ@rpomaom jse dangwistthe adsinemnal

OVer expr essi gy ISP A ki & T10h Hﬁélbﬂ?@}m"[rh% anK%ch\éQforementloned
2012/ 053206PCT/ P2011/ 005866 [0l1l64] Alternativel resent I nvention

provi des a vaé%mn?éelarcabwm@amipe%nwwﬁthep%ﬁftm HHvention C%“rh?l‘%ﬁﬁ%gorat | east

one conponenﬁncﬁlei@ccﬂds fixk @dm%mmgre(@)thds@ 1ﬂdﬁidlﬁlgeﬁ1@rpbpmi:sah@3\%ﬁnﬁaéou&g in
adm nistratin I n ot her

avi ancer. ov es sing
words. the. pres bl BFE eate Ahe e SR S od for i denti Tying
subj ect{0t3B8] be (ﬂ)mﬂ@d ofiiitducmg\AbHPHn- pebgnpiapceltie(AHCsh he present invention,

such method i “ﬁleg%és@gﬁ j}qb&ti%h%@ox%es%§tﬁ&&£‘ &'1@&&%}&?‘@5 §RE D 04;?1‘; &l of VDHDL

in subject-deriv or t ncreas | evel
conpared to éiuﬁlbﬂﬁmlSlég)ﬂlerR?PU‘Iifé\ﬁéIPObmutilh@tlctfé@éthlh@lVG@t(@s t hat the subj ect

has cancer whigh rﬂ@c}{ocﬁ%ftﬂ'i@ﬁ%%t mvEHtléd'ﬁ%cl\ﬁ\@*@% SR ofRBRtLEE: APCE BemRRESENt

i nvention. The methods of treating cancer of the_present invention are
descri bed i nPRRECSS Qbhds INVEHIHD Vﬁmsﬁ]vmwéﬁmvgc?moréﬁam&d thegpsthed ¢ ssue

can be used ftofitatthgy ARCewWithMRt pepridef eV Dtareiclugé e8pd 6 so long as it
i ncl udes the ob'%elgt 'gve re%scrl gtl 02 or . transl ati on product of WDHD1.
Exanpl es of sdr tapice" SN A dei‘f But are not linited to, bodi |y
ti ssues and fluicdsactegahe a®Cslob etdp aszpdtuherpaptdieurl ne. Preferably, the

subj em[%ﬁf)l” Veﬁle @J@s S nBil?[ﬁ §d§> rc QNG AL Gﬁceﬂs%lahg)‘? | -scmcliuagl udi ng

an ep|t , hore pre er ab a cancer ous ep|t
epi t hel i al c@m are@pt Viaied fop RACsi bangsrhags pallss mgciophagss cfaﬁ@bsf @nﬁsacuwatﬁ@ Frer i f

PFC essary, t faﬁusc hlichey k@&v@tﬁp&ge@d lfdf@mctsbues a@Jﬁ aisrtﬁﬁh@ie dill Yurbdcs s6gSt0aNd

Turds and cher edTee S euml Sl el el Toledti Gibfect™o
strongest CTL inducibility among APCs. Any peptides of the present invention can be
used by themselves or with other peptides of this invention.

[0140]  On the other hand, when the peptides of the present invention are administered to a
subject, the APCs are contacted with the peptides in vivo, consequently, the APCs with
high CTL inducibility are induced in the body of the subject. Thus, the method of the
present invention may include administering the peptides of this invention to a subject.
Similarly, when the polynucleotides of this invention are administered to a subject in
an expressible form, the peptides of this invention are expressed and contacted with
APCs in vivo, consequently, the APCs with high CTL inducibility are induced in the
body of the subject. Thus, instead of the aforementioned step, the method of the
present invention may include administering the polynucleotides of this invention to a

subject. "Expressible form" is described above in section "IX. Pharmaceutical agents



manmmal s include, but are not limted tgg e.g., human, non-human primate,
nouse, rat, dog, cat, horse, and cow. [0167] According to the present

i nvent i onwothe/sssessi on | evel of WDHD1 in cells or ti ®#€uaB20bveEBéed from
a subject is determ ned. The expression | evel can be determ ned at the
transcription (nucleic acid) product |evel, using nethods known in the art.
For exanpl e, of b@mﬁd}gﬁﬂbr@f (2V\le&hlaﬁ&M1chag¢uaﬂiricf)in@dsitiéﬂsrt@)nthﬁlﬁbg Pobyhu-
hybridization d hé tg (g Qern hybridi zati on). The detection may be
carried out %HFE oF IR MFYU The use of an array is preferable for
det ect i[O he fmqnnzﬁsfslyo thel reetbdd off the\DrSdnt iTeosien slaylih@ddd introdheizg thecan
prepare such MARHDY

exanpl e, theP E@ﬁ@égﬂ§fiﬁ§&ﬂgwhﬁ&l%§g ggﬁfhgﬁﬁﬁ AP@Q“Q%necessg?gﬁﬁ
probes may b@brﬁﬁﬁm@@Jb@Hﬁﬁ@d§aﬂﬂ§5¥@Sﬁﬁb@f such as dyes, fluorescent
subst ances anqlb@gkggggpcgqﬂnﬁhgm@&ﬁr@@§|on | evel of the gene may be
detected as thg intensity the brlnged Iabgl %PlG%%FurthernDre t he
transcription FIHH@B‘EIHSP &t pepade akh dUpritEr s by
anplificationthsedmdmi@ﬁﬁnmhdaeﬂhmdsaiﬁxgeu1ﬁ%ﬁ&£ﬂylA&mghnpﬁkaﬁﬁg may be
pr epar ed bas% an the avail abl e sequence information of the gene.
[0169]SpeC|f|c§1Iy a probe or prinmer used for the present nethod

hybr i dil2ER]und¥ltersativielyg tetpresepdiarertsinypretidésrgmathod der dreperigg an nagigen-
conditions t i N jingent
(hybri di zat i ﬁ%ggl tl%hngwg%ePA&ﬁEﬁ@@nﬁﬁ%sgggd&Qﬁu&{éﬁﬁﬁ\VﬁﬁﬂDl
2012/053206PGﬂP&ﬁ?@?Iﬁ@b@%@@h@ﬁﬁ%$3%Hh%ﬁf@“ﬁﬂbﬁﬁﬁor primer will hybridize
to its target (pQMERERg aRWPOWIth b PeMideast (REFHYSME BFentid innGLATexGAbtihons
are sequence-dependent and will be different under different circunstances.
Specific hybr?d??% i on of longer sequences is observed at higher

tenperat ures t(hpintrstiarites pslgqueaaiie enGalier apeptidetofi ehet pagpat aventendhtosan
stringent cong (%lon is selected to be about 5 degree Centigrade | ower than
the thermal nel point (Tm for a specific sequence at a defined ionic
st r engtlhl4d pﬂterrrmfefvmhe@rmet mgenionagirevides(meitieds far ddbeingdniAdi kavdng engt h,
pH and nucl eiceriagifcicone %{e!féﬁ 't}{%'})letﬁéds"ifﬁ!:lﬁﬁe 2% epfselcbRdRFRPESoRL P! enENt ary
to their target seguence ize t he target sequence at equilibrium

Since the tardak C%ﬂé@&a@&eléé\%&rwﬂ@&?&eatl%ofpth%%a%%ntaw@%e%ss at Tm 50% of
the probes ar @bpmaupi@tl e pefuiutlebtidekicodivpiltaidpiide ot the pELBit ieMdbh i0HS

w |l be those i (hhlch the salt concentration is |less than about 1.0 M

sodi um i on, @9 caIIy about 0.01 to 1.0 Msodiumion (or other salts) at pH
7.0 to[8l48]andhehecthedvpeitia pregent sivantidneastbeaboietd @Oindegp e Gendi grade f or
short_pr 0bes polreblyThfeSndifiodk o Ifegenﬁﬁlv@H&Ane&wbg%a}nea%ﬁ}w{rsmx Reut 60

degree Cent|gra on er S Or rrnmers t ringent conditions my

al so be achi é\R&eh ured FPrtlmélC&él’él pf ABﬁs ﬁwaéQTébmﬂv%blﬁgv %&@B}@tm&f@@@y ABEh &s
formanm de. [ QletOhAHIIQR@ 4N IREL. FREN APCKREN BE BRpiied b VIRNNMEMBA] Well XRb®AA Y a

substanti al | urrfied ol cl eotide. The ol cleoti aIIy

Thol udes o r SR BT AGeP A D SRRl T aeds PSR GrSated faur Pufiichyent
condi tions t evhake H%int@bmu;tH]ZQQ@Q4 106 A PClAduct0 By tSMethd00f th%ﬁﬂeseﬁoo 150,
100, 50, ‘or ZI?V'CHF 6{%?_% Aﬁ‘és il Sr%sentt a%ngllpﬂzyicolf o Ieg)?ldg gﬂtlﬂglrécei%el% in ntlgﬁl eic

acid includin uence, rand n eotr de sequence
of a nucleic aa@HLA migﬁdl(H@AaAM%h%ﬁE®ﬁ@¢ Whem AR&is undaickd bpdwur ri ng
mut ant  of th?&ﬁmﬁﬁﬁ%ﬁ?@%§mthﬂeﬁé&{&E%hﬁ&nmE&Ht@é@@@&&qnbﬂhﬁﬁﬂh&&ﬁrred
enbodi ment, an ol i gonucl eoti de havin - in can used as a
prinmer for adppung r%gomﬂ%a@aé%§anqebmﬁbe e B Suhwrtés REEraBIeyamERRA or
CDNA of a VDiffan gaoe ARTs hie ddevar HRfever ﬂleQ;hbJ@@trﬁﬂlﬁ? 504 UHRrdit 0hefiom the i mer

a6 oor Bt e ST e AP e GrBL R Y BaBRS aPhB0 s

| east Z2014dJcl| dotanotber, enalfodimearstt th2 prasenctl ivdntide provade dgeastor 80mpoxiti@stfbdes and

huct bot i des. T RYHAE S AT hydlcfifus) AF il deeyaipiShonslichne |,
preferred emnoodpraetspeptidesgeripobinucisetidasial drrupieseot indentimebe or priner can be

sel ect g1 4¢] OM} andfer AVRRAYmMBLOHE PHES in HEYibA %ﬁ)w&fs tﬁ@@é&%ﬁtﬂ% Bepfidt Bethe
detection of gene by using such oljgonucl eotide probe.or primer are. well

known (e.g. GFSSgdibtanEsh Pa@emoawakp%@e %}CO@@gz)the peptifly gstge éryéla%mr?)9%%s or
prinmers can also include tag or |inker sequences. Further, probes or
prinmers can be nodified with detectable |abel or affinity ligand to be
captured. Alternatively, in hybridization based detection procedures, a
pol ynucl eoti de having a few hundreds (e.g., about 100-200) bases to a few
kilo (e.g., about 1000-2000) bases in length can also be used for a probe
(e.g., northern blotting assay or cDNA nlcroarray analy5|s) 42 WO
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translation product, the intensity of sfaining nmay be neasured via

i mmunohi st ochem cal anal ysis using an anti body agai nst the WDHD1 pr ot ei n.
Nanel y, iwoOtzhi2z0semasur enment, strong stai ni ng indicates PAEIRAELA05866
presence/ |l evel of the protein and, at the sane tine, high expression |evel
of WDHD1 gene. [0173] The expression |evel of a target gene, e.g., the WHD1
gene, in canegént@ekbmpsatverdehedtonadutiog b@dsncreased if the |evel

i ncrea ro he control | evel . g. he | eyel.in r cells) of the
o ot TR DR RERL Rl put R e russh g o Resl B TEtneiBesed] ot i
1.1 fold, noisvenhamonlthd pblyipeptidermeodihgtheZeptidaofod usemmriedidngnarbABCfhavidg nor e

than 10.0 foley QuudBfi® [0174]1n the context of the present invention, a
control |evel &“etermn d froma biological sanple that is known to be

non- can@EtSdus (BsMetfodof dluemedslls “normal control level ™. On the other
hand, if the Cﬂﬁ;p'réslend iﬁ\léﬂtiohfalﬁgir@sﬁaésr}ﬁ&hf)dim ﬁqd%@iﬁig@’m&sﬁig%@?é_[pl@les,
sanple, it is feferred to as a 'Q%CP%O&ES control level". [0175] The control
| evel may be PAETEYRYHED HtSXPHENS sl s (Y epH cancer cells by using a
sanpl e(s) pr eviheység¢nciahérivhatiognovidésanetlody fommlusingjC3dts/singy) 2 pblynwhose

di sease state(s). ncerous, oL nqQn-cancerous). | kn I.n. additioen,
nor el cel s Csoba RORAR QiR En a8 MeaPIEh RS it O uE Do P SR e
cancer to befomgag ed rlyedsptardEdRachanroanible ohterognizing b epmatexwéithe, t he
control | evelepi, BP ieheLA Aechidh AuHik hitaalpirtind iRasedoartdthe
results obt aan d. by anal yzi ng previously determ ned expression |evel (s) of
WDHD1 gene i mdisigl ELY inplwle alpast pge tpp sdedekbagamangt es are known.

Furt her rm][e, ta')@oﬂ_@cftirfgfﬂ cbssp@hige@rr dlaﬁ \ﬂlﬁ\f/fbdnvzﬁfﬂigéﬁ—gfﬂsé’nt tcahas&ophn expr essi ]g)n
patterns rom previ ous tested c S. reover, cor.dal n 0 an. aspect o
Phe prosent K B Privad sgeltness saurs bt aipfRrrgerb it RicE b Gical

sanpl e may bersenpaement andul ti ple control |evels, determned fromnultiple
reference sa -i : rol | I i.ped froma
oo once Sammh btk RO MR RRH e hOKkp L R

2012/ 053206 PCapabigfforrns R6ECR itrit issrapttde phegcogtizinha comipjescif adepiidesef the

bi ol ogi cal sapRLA-inMMBRYE an HILA SntlRERiRS LEDY-Podite Tha st andard val ue of
t he expression_ | evel s of ene 1 n adgé))(gsul ation with a known di sease

I f VWDHD1 g I :
stat e. [FTHE]st Mbeft epsplss niag PR NBHE 58 SRF*EIEDE! RRIRKENRN Rffe 24 ¢ .
Fﬁr exarrgl (E‘E:I nﬁnil’s&E‘@Et[OCafsqu%aﬂ’,lCW&:is IndQclY indthe B&%ﬂoﬁﬂle subj&tRndhy stdgthsstd as
the standard yvalue. [0176]1n the context of the pre t i.nventi
cont ron | oyttt Rnithe Breele it sk aar g ER ot RYRRLH P, e
non- cancer ousnansional sep, dek methads ¢ thepresait iventionmaly evddde, thstep he admirer
hand, 1 f the; i i i I
oo e, i1 OB pLRl, hFpFhRIBAEE dd APLE LARRERALS! fllsth Lo «
bet ween a safiphiectexpression | evel and a control |evel can be normalized to

the expoestyi omike@NRlveRf CTPNUah Bl aWGh@iced 8¢ uifig tindex viVBUSRKERPIiNMACAENES,
whose expr esmg | evel's (?rctefﬁlénom not to differ depending on the cancerous

g
or non-cance the agfixatg ageliefurngel tothg syhject Jior eXMYeribs MefodedB, but
are not |im tmdudesstephefa- actin, gl yceral dehyde 3 phosphate dehydrogenase,
and ri bosonal pr i.h R When .t.he expression | evel of WDHD1 gene is
i ncreased as cao(r:r%%?gagégctsﬁré) nsc‘)l%bllreacl?"cont rol level, or is simlar/equivalent
to the cancer dusomasiingovith e AECs diestepubjnabittherpgptide:, didignosed wi th cancer to

be treated. [Ql.zc?.kiﬁ%ir%&ﬁégmio@mﬁﬁmﬂl ebRpRIQ¥d&ssa method of (i)

di agnosi ng whet her _a s ect has the cancer to be treated, and/or (ii)

sel ectilAPld suBjeethCs rbecarradipredvesh the iDS-penidye heellda apove s candsasheeps

of : a) det @fdparidny tdnefeexi £pslyRtiddsielof eis MPERIon iRtocAPC Saslestriledue( s)

obt ai ned from a subj ect ,,\Q@o IS susgec%.@aéﬁ),,h e th‘@ cancer. to be.treated;

b) conpari ng *PHE 18%%’)‘%@?9 M REFErPIGTen Swi 170Ut BF REISCRIGRYSIHON LA -

c) di agnosi ngintited tharbjoent easonpussasgny AP (Cthacefectivelp @raseatiedhredent diis

expression | f \L)@—Rl IS NG d as L. nor mal contr ol

| evel ; and s Jchseg]lceoc qlngOf;%eﬂg%gﬁgg% @fnglra}ge%%g?? }Selgtv‘%rlg%{l) if the subject

i s di aghb¥ad ehagy prfianaBy vhlitecthe exosbaes fhahpeedents pn gt gpfacy a complex of an
HLA antigen and the peptide of this invention instead of the aforementioned APCs.

Namely, the present invention can includes the step of co-culturing exosomes



[0178] Alternatively, such a method inchgdes the steps of: a) determ ning
the expression level of WDHDL in cells or tissue(s) obtained froma subject
who i s suspeot2#d3100 have the cancer to be treated; b) PcopzMi/NEF86che
expression |evel of WoHD1 with a cancerous control |evel; c) diagnosing

t he subject as having the cancer to be treated, if the expression |evel of
WDHDL i s si mpka@entiig @ity stataedh c@rﬁplte}aef ERRIC Y pitpes and ﬂﬁ|peb&&@ed)fthﬁnd d)

I h ' di d
having the cdnedrogsh o BaReEn b SBHERThy Mo mid MR R on
al so provi desVaEgosmgre'stic kit for diagnosing or determning a subject who

[ ith th
{/\%H(E)rl Fgé %g: B?ﬁfg@grn%l&e Bfie 84§ SF t%%ﬁ%%ﬂf%%’xﬁfb% cah @@Encfﬁ@&} bei tnrgﬁﬁésng lﬂ‘% Ihn e

assessi ng 4&313&?(28@1@/55@5@9@@@@@2@2@@@581@@1@%@@ @1§|T§Po$u®aﬁ%er
and/ or moni t @fHeRgn tHeerER foaRabyRucRPRR ©Bkiils it ya;%lea)fm@g tof &I of

particularly a cer i ot hér [Ilustrative f suitable
cancers i ncl &H@,&‘EG‘EU%?P@ equpﬁﬁ%ﬁt hisgnvejion @8 ¢ ﬁE&? SP@&%%“SQ%’@&
cervi cal cancei be pérfbrated agidewebédihtaive GRksaition rﬂa(HI A\l Kesqujle(glﬂfﬂ{)b ancer,
gast ri ﬁ%@?;e% elr?{e hc%n%g‘llle ege%ﬂ% tlon’ C&Brb% rf q%? C\? F{ ekx. \{190 019 ar\gl(glo;ra

SCLC, testicu unor . artl pre era
i ncl udes at [Peefstablynthermaethedstofftiog plﬁmnemvmtg)rtm t@)@prr@slsm@m dfrotohex WikkD1

gene in a suljge rpogi%% yeduc e, fo§ﬁ59@ctfo%@9@ﬁLssc%h%8&>F‘éf)aferdQ§‘ WAEKWALP Of :

(a) a reagent for detecting nRNA WHD1 gene reagent for

det ecti ng t héajimgein B}e@ﬁbﬁrwé’ﬁl\ﬂﬁwbw%qoam (8 Iflrp %%ﬁemm@éms, and
(c) a reagenthd @nof edraTds- pasmmr eIy @aiveal suBRti Whdsy PHiAhﬂ@ge‘A@HHLADAQHeI n.

0180] Ex I det ect D1
ot utle puet die CartrqadiRapy bR doiihe BRAGT b gt s ¢S me Bron i
such as ol i goevoghieotelthgaedehthg haveplex of thel pepedd aff thie peegere micention andoHEAI on  of
the WDHD1 nRi\
and probes t AQVET SR Whes 100 GG R e FHT R iR etonP ik T2 <
ol i gonucl eot iadegnistespd hea prlgged iedrdsataddens immunedespeadel agHosusangsr ithdeart . | f

needed, the rsﬁléﬁ@&ntthe sﬁ’lﬁe&% ﬁl"cférMyftﬂkesa}@Q'@% ffHﬁN&thi%}Clﬁg bﬂﬂ%)‘r'cleﬁseﬂeon a
solid matrix. Nbreover, nore than one rea%?nt or etectp e WOHD1 nR

NA
may be incl udgdvedn HopgVes; the stlblfgtll}% ¢ it %Pnﬁaﬁ@t %%ﬂ’%%twﬁf tdhgent s
sui tabl e for ddesieotibmngad the sWpdPhapthets&id HLA type with the CD8-positive T cell

donor.

[0155]  In addition, the present invention provides a method or process for manufacturing a
pharmaceutical composition inducing CTLs, wherein the method includes the step of
admixing or formulating the peptide of the present invention with a pharmaceutically
acceptable carrier.

[0156]  In another embodiment, the present invention provide an agent or composition for
inducing CTL, wherein the agent or composition includes one or more peptide(s), one
or more polynucleotide(s), or one or more APCs or exosomes of the present invention.

[0157]  In another embodiment, the present invention provides the use of the peptide, the
polynucleotide, or APC or exosome of the present invention in the manufacture of an
agent or composition formulated for inducing a CTL.

[0158]  Alternatively, the present invention further provides the peptide, the polynucleotide,
or APC or exosome of the present invention for use in inducing a CTL.

[0159]  (3) Method of inducing immune response

Moreover, the present invention provides methods for an inducing immune response
against diseases related to WDHD1. Suitable diseases include cancer, examples of
which include, but are not limited to, bladder cancer, breast cancer, cervical cancer,

cholangiocellular carcinoma, CML, esophagus cancer, gastric cancer, lymphoma, os-



or the immunol ogically fragnent thereokgmay include antibodies to the WHD1
protein or the inmunol ogically fragnment thereof. The anti body may be

nonocl onavoap1295B23061 onal . Furthernore, any fragnment or mo®iJPRO&DISE6S (€. g. ,
chinmeric antibody, scFv, Fab, F(abi)2, Fv, etc.) of the anti body may be
used as the reagent, so long as the fragnent or nodified antibody retains
the bindi ng akishicbimal grotthe WiddRrem @iueindoney;, SCLE, NSTIALRgEarulay tfma@gment

t her eof t hods t epare these kinds. of .antibodi.es for. the detection of
ot o e R A B Aok R o e g B B e R PTG 1O e
present i nvembipositionspoeparieg sycdl thapedioids eSthapdesenfuiveailtionts polyereof .

Furt her nor e, I bel.e | I i | ecul es
via direct | fiﬁ%ﬁdgb%gﬁﬂi m*&#%&% ?lﬁéﬁ%ii;éﬁ%fﬁgﬁ Eégfﬁﬁjgﬁ%%‘%@%t nocs
for | abel i ng g ¢lpleB o BERE AGSUHE BitadiSiyceniahendaeit NG Benteiss p

t he: r tgr ?et $hedpi8setBlnve KB detdiRe s the it@AGf ANy, Fh@ﬂﬁé&u@&qj ag@ﬁtmd&r?ﬂy be
rigk b N G AN W TR
cont ai n nor e pbfidonsosfeh©prebdng imfeatienenadcoined [ eddjemi,She eogokied arclawPCuthihher

i ncl ude a soli rj X d.re nt far .bindi ng.a .probe ai nst D]l gene
o ant body  SEAPherPlER o ASEMpeoa kTR RUBRR A3 PR g
cell's, posi t iivdetahtngeesdhe itanes efort. Fxbsamesgeitls Anagah-pressatiopdeltsy(Adiiis)'body f or
detecting an Q5 REDRESS Tsi kb KUPEEL I}f\pHDl
peptide, For agéglr%p\é?g@t](i?fsgge sar?ﬁ[{éé@g%% |pgigg§?r§%%ﬂ{sehb§g%%s vm?%éot]?u cancer
or suf fl@keldg fihsiressRciayentionylsogrgadess: s@PdOr Brosessdpr Mmanyasitdng A Rt of

the pr e_selnt ingﬁé@lﬁ‘t'idapﬁgtdﬁﬁé!r éqmﬁ;{daﬁfoniilftﬁigg@anﬁﬁ??rresmh@g :wﬂllefegldﬂfé}nﬁfﬂ%cﬁ froma
commercl a an user, st an olnt, 1IN u n U er. Luents,. lftrers
oat ee 20y SRS e AR g o Fart Rt e Y S pEle FFR! intssiai et . )

W t h i nst r uctphamscéwicallg ecceptabbecarmgent s and such nmay be retained in a
cont ai ith ' ' i t kal;s,. and
oot ¢ o2 TR AREly, usthid B AERLRLA T Art DE U TndRAd hf Sep ¥ Bin21C o
as gl ass or pitagnge va¢qusd]d phagmacatodicamppsiten phide pressetinvantioefiat on, when
the reagent i.gn@inRr obe agai nst the WDHD1 nRNA, the reagent nmay be

i mmobi lized on a soljid matrix, such as a porous strip, to format |east one
det ection sit d2) aPRPldE L thedwessit iBYei®ect i on region of the porous strip may
include a pl ur@) a hicl@t asidte@sodig@atthaqebaddisgsdoded GeRircinadi et pfepsibledprm;A
test strip rray( )al sztg ontain sites for negat idvefglnd/or posi tti ve c9ntro| S.
Alternativel y, EBHtF ol 8 FESO RGP HE B PRt FeFIept WEPHICRBd St r om t he
test strip. Optfacsnat |y, the different detection sites may contain different
amounts of | I : | ' A @ higher amount in the first
detection si Tgag%%&tﬁ§glscggg‘g§%ﬁ%? ‘fegglm‘sntl}ggga%ent gi tes. Upon the addition of
a test [SHRI e Infhpconiprpat thepresprtdgvestiop) @??%@Vaf'@@tf@étnﬁme@@]g??@l bepr ovi des
a quantitati YRalkedHithahéRMchie hBRJIAMRYBkaRhleY\DHREN FRNAr iR tbut  dope

sanpl e. The det.ecti ites may be configured in an uita det ect abl e
shape and ar fftlﬁf’é't‘&’%qﬁ“idl@f AR CEREFAN G GTESH Cahcch Oéﬁ&r‘?ﬁﬁq ARERRh of

a test stripCND1S84pHdres karicenigadthie carces énhphonve dbteosardomy, pristarecanceic| ude a

positive control sanpl t I | . AThe .positive contraol
Sampl e of tnev SEABRE, S CTRELE AIRLEBRIRT, o LIRHREN, b Soipidln
posi tive sanpitesionntitheheecisgssaphagnachetical Wdkpsiticey édcduding therapavd wel y, a

purified V\DH%}ed@é&g,%p RlierRAk YOUSH R & AlGh dFaYe Qﬁ)r@sggﬁqe\te‘ljof:ﬁ}ﬂﬁﬂl Rifpedo not
express WDHDI to formPhe positive sanmple or D1 standard sanple. In

( . t he \DH
the present CRNERtSSHES (B Fried SRpRmIcedsgmpared Wikiciwmrheehs op thstsaimg orgie
V\DHle :c eve: %uﬁ,ggé)gé)l@ﬂnbd')ddﬁleﬁ@ﬂ{ef _ bseﬁﬁiﬁﬁpélﬁidn%)rmti@és £xaikpl or tfﬁagiﬁg Ezﬁﬁfk@r the
cut off val ue. .n odi ment,, the present invention further
provi des a di?%ﬁ:[ﬁ)ﬁ?ﬁe Sl%wt?[f’l@ﬁr&i Wg?neéliopﬁir%?%ﬁlﬁﬁ%l?ﬁ}f PO al protein thereof
specifically ripdagmiziag thyexphass@ntieveddfy WaIHDhén galB e nissue(sy ebtained foim & he
fragnment ther . S the partial peptide of the protein of
t he present isﬁigé%t\%lgﬁég]ﬁ%%g?%o?&%gpti des consisting of at |east 8,
preferably 15 i)gaapaprethscspiesan vaof WRERuik nama goriedldand n t he am no

acid sequence jgf a&nﬁﬁﬁis%@ﬁ@&tﬁe@f oﬁJ‘&qnﬂJo%éﬁ’t%leH&M%ﬂﬁﬁ Qtﬂon%:@ﬂ@@(d) aRrided
di agnosed by detecting an antibody in a sanple (e.g bl ood, tissue) using

| »
a protein or 2BOYdptd sYBICEHBILY prsET Aveyexpressing VHP OBV ity Aormah g0t od
for preparing the protein of the present invention and peptides are as
descri bed above. 1101871The present invention provides nethods for
di agnosi ng cancer, which can be 46



WO 2012/ 053206PCT/ JP2011/ 005866 perforpgd by determ ning the difference
bet ween the anount of anti-WDHD1 anti body and that in the correspondi ng
control swopbe/B320descri be above. The subject is suspecP€d/IPWibeosses feri ng
fromcancer, if cells or tissues of the subject contain antibodi es agai nst
t he expression products (WDHD1) of the gene and the quantity of the

ianu | DB | anEjAlh@ﬁlaﬁvie@/, det;eésehfhedeﬁt@nt}eomsea i‘zd&almerohphmiac@j‘tﬂ‘cah/%me in

evel conpare t contro n_anot h i ment, a
di agnost1 & kpiin HE sk e LB 0B rbrisal R Bh e R E Ly B T
present i nvembianfande anaddhiAistratieciol sesubjeathaving dveratayerekheessreg MdHDAr In

detecting an e6of cul es
has al r eady E))'telgﬁ Q/e)zc'?'a i]d r%egr o#ﬁ)&elggn@;pk&iﬁsca rH&? %)& ﬂﬁqd‘%@@y@% & 1996,
274(5284): 940B9 trear%xa/lthtaer&glpp@xpmld@ néﬂﬁ@mspaenmmlpnewsh aweshnd | nvent i on

and the HLA npli@fh. ﬁle%iﬂib dIReRPRlHi® ar &pidiSiod 84 \REHT WDHIBT hoghtht d@ﬁi%at t unor
anti gen speci enabl i n%t ﬁ‘glgl i.er detection, recurr
t

f eb
and/ or net aslcﬁ]gél%r t?ﬁ“f‘é%?ntvg?fe infigpse qithelakelicampatsd 49 a gofpg! copRo EY ction
of subjects appei geabirelicatdshhithiee pibfecrroauhia altch may teltraged héthplept | de of

t he present 0 i.n SSIEn he
treatmont ef PRET R RuEBuR0o RS PSeAIPLERbE s Rt ORI e i 6
t he known nemhﬁdmnsemuOn@ﬁnhxaﬂ@ﬂennﬁﬁ@damlbaowt al ., SCIence 1996,
274( 52%@ 94 @X su F‘,%t Qéﬁ\%r&%ﬂ of B%Ie %én b§H§e|a f@isthre %E{eﬁﬁﬁﬁuol%f ‘W'T_'fHDl ex-
r adi ol abe ed HL ecul e and the & present | nvention can be
prepared. W PFSHENHY Q%@Sétdﬁfﬂiué% the R eawfgtﬁ?awg)t@a&r Handeia predict ek anpl e,
Iby qtﬁant It fyi ngHmda?ngemopaﬁﬁagma?@e@llﬁdlwecglhxfaré ﬂottlhafte]gaietbl whERalssiksood
ynphocytes deri.ved fr e subj ec S 0 uffe m cancer .
[ D150] The- pr SRS Rtk Biror PehEs s GoRa Bletorabit o sesileghaLt agont <
for eval uati nigsuersampiz @Jgtmlaweﬁmnmaomincmahngm efitheliicaly, rpex;etpreferaem d opes
as describ ed Jegd eg tﬂe&ﬁpgelle(gib gldeh)ﬂﬁgﬁal 81:11 Eiel%/edgf/o%g'hés(ag ’su%'eée@t(gﬁe

restricted pep n-are us eval uati ng

or predi cti ngazasrousniiyidher.ak proasseryo thescetlungyeles purified fmmﬂwe)bfwe@.qﬁob@elyt o be

evaluated is tllsﬁﬁklﬁﬁdjﬂ{?ﬂﬂs ﬁttﬁéhtdseg a@the! sﬂﬁ@&@&%&lwcitﬁnipﬂf@fUHOCOWpet ent cells
invitro or in viy Fre erred enbodi fents, the | munoconpetent cells

for evablefli ngh alﬂbw%tm% rerieE iy thFﬁ?ﬁSﬁ%fEeth%V‘ PaefegaeiYe%{realmql IMeAHRHY

peri pher al b|nmdnalpﬁfdhlli@§bb&|aré)h(ﬁtQIﬂmke)drfbmgyhb&néﬂz’lﬁbhnhuﬁﬂd phiefait) heyuaé, rid ood
nononucl ear eI I BI\/C) Met hods for collecting or isolating such
immnoconpet B sl gsea?‘ known in the arts. In sone enbodi nents, any
agent t[BHi7] rrayecrceedmg toi the pteeerp nocdngon,one efpremionderel shBdIHIDE uCTdlls arhat
recogni ze an@lsgieggbttaﬁlehl?l%npgpﬁﬂégcg 1secwter eﬁ:ecf q’b gg;}{' %ﬁ)nquelg&?ge é&eﬁﬂﬁed

reagent. The peptide reagent use e | nmunogen. Assay
syst ens t hat ahthe tiggediption (aigddic amd)amaqi% leyel, Néma@@thf&SAsppwelllytheeéeﬁ@r

techni cal devhApRERE SRNARDIIBDHE I BERHS quabkifibd bfig fﬁbewgzhﬂﬁﬂhiaﬂlloar

| ynphoki nes an terf rel e as or ELIS ass

preferred enﬂ%fgli“??gn?g Mﬁ@?ﬁ'ﬁﬁa’@é‘n S)avﬁﬁqgt?%loﬁénaé’ At %‘)Pﬁcgﬁ)p‘fﬁ de
reagent may he aany. |Eemse oeseatrayng peefbilable féﬁdéf@tﬂ@l]ﬁd E&p32QioR(e) 2011/ 005866
! ncl Ud! ng del%ightﬂlc Tﬁgse S le[d('}% %11e] E’P an. pr@p are Sichg)?(% (Lil?lﬁm% tﬁe & Ren%%elm

i nvention ma aner  stai nimg dess 3

bl ood nononucf(l)lmartlon@f IV%DHDd wapm@eﬂ@e:WA@ﬁW@Hﬁlgp@de u&ed@ﬂ' Lh@ frobdsowi ng

exposure to g L Cealel r@lggs'r&a;};‘oé)lﬁbé’}gﬁ {/IUReESe 1aBE'f3s%Aas LL @iBfsGent
conpl ex may be used to |rect i sualize antlden spéci f Ls (see,

g., Qgg et alubstasepeHKidsoopes; anthihg epprgsionlgug o t@r&fnm% dsecied as g enee
174 : 94- 96, 1&8&6@;@@@1@@h@&@umeghe frequency of the antigen-specific CTL

opul at n er| er al nucl ear ¢ A tetranmer
P entb {80 EhraTRg JRE R B Sieaiis? PRy 6y e vyit P
[ 0192] A pept bgeantphifitatiinAlesed detegtiddlnfethedsgegl, RT- ECRefSchd@dmem mhebpr esence

of the corre, e??gfecﬁ]@&iMeagﬁYa\él J&&F%c@ﬂ%oﬁf tf%n%ft Jn89' obulin to

generate a t P ar co %/ term nal of the
heavy dOHIN i sSpbitl@palbylaar@@ (ﬁtprlalegmﬁféi fon e mnbmethp@hs ydiggsgindeier ed i nto
the protein. hgn, ﬁ%ﬁ@xﬁfeﬁ)/étﬁhgbn't %rW@&n%@nt%@ﬁdﬁ@ﬁ‘WOQKe BRNQBFWI%ID@”EV

conposed of the“tr| no| ecul ar conpl ex and Streptavid neans of

f1 uor escent | YSIWpehe8insthedrassi ﬁrlﬁgenﬁ Hevbﬂﬂétziaaﬂ@rwe%%% rageéatwcen@fla%
antigen-specific cells. The cells can then be identified, for exanple, by
flow cytonetry. Such an anal ysis may be used for diagnostic or prognostic
purposes. Cells identified by the procedure can al so be used for

t herapeutic purposes. [0193] The present invention also provides reagents to
eval uate i mmune recall responses (see, e. g., Bertoni etalL, J. din.

Invest 100 503 513 1997 and Penna et aL J Exp Ned 174 1565 1570

A NN AN Y b1 oy o o



[0194] The peptides may be al so used as,yeagents to evaluate the efficacy of
a vaccine. PBMCs obtained froma patient vaccinated with an i munogen nmay
be anal y2&0 2065038206f or exanpl e, either of the methods destupPiadoeEse/e. The
patient is HLA typed, and peptide epitope reagents that recognize the

al I el especi fic nolecules present in that patient are selected for the

anal ysi s. ]Thandmmelg@prcmbby pﬁfnet kwu hﬁﬁmli&mmya@a Se@ﬁhrﬁattﬁldnﬁtytotdﬂ&r g f
presence of epito The tides o
Phe hvent 1 onCig e SEREH s Safio et ni N ar R G hE oS BURHR B er)
known in the daﬁfetrer(ts:aeumetanqs SPORRENTY bRREZIGEIECRSonddr IsdMINGis OSYhseWelley / Gr eene,

NY ; d Ant
Har bo?nLabgr gll?gglrg %@ﬁ&ﬁ@?g@é%&%@%@hw&géﬁ f@fk %@Bfgreamgghf% §'E)I(E)lg‘gﬂagnose
or nonitor c&ﬁ@@ﬂon suelecigd e b@ alhss 5 giggrep E@n%rédq loge than dhe &%éemj Apelng

peptide in theinenher: aQ,I)eé:iﬁc eﬁ&'a@@@ﬂzﬁned ionR-strefdthiaR@PHEThd Matiskiend to a

pepti de- MVHC ¢ | ex /053206 P2011/ O 5866 0 96 pepti des
and conposi tlgglger%tflret(ﬂgg%ra&eéﬁ w84 guelgiciasid l?g&ﬁal uses,
sone of whi chvlﬂcrlesa%:sﬁ thel]ﬁdad@@bﬂlphamdﬁm’ry tmﬁlteﬁmargc;t sedpeenpe B};Blﬁ[thzd tovkant i on
Do o el e A EONARh, S SAE RN oS A BB OREL Fr 20 Y

expressi on o ogeni ¢ p ese PIAVOIVe
det er m ni ng @X@SES@ Ton 56% of tm@beﬂ-MAomuP@hd?g epeipbiide, Typicalyc smpexr of a
WDHDL HLA bi @ghﬂﬂorﬁe@ﬂl‘ lgzechéé@:qn %léﬂ—tﬁe gél?‘@(ﬁlclsnt@foﬁqyiegs thn @b(l}ﬂtql(plgl' &aium

sanpl e. The expression_ of or. conp e_and HLA cl ass |

nol ecul e can ¢k tyaeadlyAbAB- Q»f tOdleQ %ﬁ%huray%gwmeﬁ galwg) 9@%7& tAGhyrdghe t ner
]for E Ee pep: lt%ﬁp@ﬁtufquail RXst abdsutaso d@tg@fs@ehaglraaah%hmpfobeaobprmf:@ge and lr)ler .
or e pepti or .conpl.ex | nti € Specifica in
Lo hes poelt S0 SHSaRR: Sl d 1 A RS R e TIPS Rt b B
tunor bi opsy Stitgpena¢@ditas eytate eyachieantiwith tRCGRdampl dffdestabilivingpr ot ocol s

usi ng WDHD1 r @Hp f tunor expression is presented herein and
further di sc%ﬁssg%é:g%fgmg airng gondl tions and prinmers for WHD1
anpl i filebtdlon A arpbber p@@ﬁdOﬁ the p3og3nvengon is typicalhy Psefstantipllypurifinel

di agnosti ¢ mgiibaeR1doRMOI MR &gﬁﬁ@édtﬁg ty?’pl&ﬂ |19&1h&‘e%'a1% O?nhcﬁ%tﬁfe%gqlfeh@éﬂ a
subj ect with an a ent speC|f|c for the WDH goﬁeptl e tqQ detect
I

the presence U5t hybdigRonpEcHUAN SnAER TG pe b %ieaﬁt ﬁb%é()%@ Bi V% *&epte. As
used herein, 3t')00m)az®0 ngy, 1eans, dpl28cidngedukiee kingk @t@rﬁi&iucﬁ:@ﬁ@é Q:quaweu)ffbl ci ent

AR T M AR T A R
interaction l@éamelmctahei lagiadmgzm& DRI BEqUdnee, i of  ngtupeiytdcderring aitutantet
present int {Plﬁe Qh&iu@ al'n p%?tf’gﬁ & fok Qxa%%l@rlﬁ"a réf@x@e&&ﬁ%&ifn@@@ af Qﬂlée&’ﬂt acting

t he agent Wi |ca sanp e are conditions nown %
ordi nary ski Icleofide b%@n&ff Otﬂé)lefﬂﬁth qajtbgfusedhasshipidnes for prphiying the genrst (Reen a

m)lt eg Ulje ang dlsfe@te@ OMB% ;ﬁ‘el(e@atbbg mRNARerPNA‘ oflf W]leEllg@&eecFah% defgRdl@th an

anti boay an S In nti gen cognate a. Nucl el

conpl ement ar y lg‘é'&gie"r%“ge 8’6)3 gljlmie’ho 2 HesH Hd‘?z@age@éﬂiléfa]& g%tqd]ﬁ%tﬁ cbdii®s ons
for facilitatidaygasgesipaaiaf leasti I0trecrotid@natietswee nucaecmniee,cam leﬁstalrﬁdmcle:sud@g nat e
are descri bed iﬁ:a%li() n%flﬁ:ofa ctie%ngt leN%t 25IS hUC(i?dtlgdCS ‘at e%%t% nuc eoP 868 Ga%d tﬁe thg 198] The

di agnostic ne resent inve
bot h of in viandpamdrsi mayvramg@m Aescioerdisny) lyucldﬂtldbwgpdélnushmpd@ ¢t240 bar-| ocat ed

in vivo or i Rtilié02050eIePti &S SRl 25 W68 Rdes R r@féﬁ‘%@le&bo@hﬁ’rf‘e\r;\%}_{%h@ﬁh‘ cal

sanpl e can be a tissue in vivao and the agent speC|f f he
i munogeni ¢ PbMFERIBONEACiE PHRbC RS PEME Cab?%ﬁﬁle%w&rwéée?r?c ESHY PEpeedures,
nol ecul es i n dkdiged, bsdLentNdr @ic@dcVibh Bt géﬂéﬂ)yblsﬁigozﬁlbﬁ ahg&mmbad@p;@b@ar

|l ected | at d t bi t
extracty . & nPETsA agll By (e bBodiscaRigparantsy THER: Bl et Saanpl o can
be a cel | - conit&s oi plgmsamph elso o wlepage beliskielr yecpleswsrplhetlrenmrmaslongntmrmr
cells coll eth ﬁjbé P%mf?:ﬁ%ﬁg{ c?e%ct&b?e B%elddr% §relgga(ﬂg t(g 143 r@i{%)%%o% A tem?._;uve yI

[0199] Al t er na ive I agnost s can be
direct quan- hvblflqhé@ttqnms‘tﬁ derifmtlpg@mceémeuarp%ymc@@ndeshmnga Evnhunglredst h

Fl uor escei n-l@behb&d 16H£00 hses to a few kilo (e.g., about 1000-2000) bases in length can

also be used for a probe (e.g., northern blotting assay or cDNA microarray analysis).



WO 2012/ 053206PCT/ JP2011/ 005866 nul tingsi c conpl exes (for exanple, Altnan,
J. D. et al., 1996, Science 274 : 94; Altman, J. D. et al., 1993, Proc.
Nat | . AcawmlO 284/053206A 90: 10330 ;). Staining for intracelPCularo1l/gespéoki nes,
and interferon-gamm rel ease assays or ELI SPOT assays al so has been

provi ded. Tetramer staining, intracellular |ynphokine staining and ELI SPOT
assays [al11]appsi@dindtivele tl&ttrdnelaﬁ(bn plodfie rhlaynsy @eteedisiol thealiddnamis GOt present

ol vani | A AERRE g s 300 S g i Bhpird i SRquBTRB! 3 ine fif
1998, Curr. Biwlolog8ally4hgment Rerrbhmey be (letegnined)H2D0dk- (20 0@eBHiningdbxt r aner s
(e.g., WO 02] ﬁzl%ﬁ é) hegﬁ]&e?tarﬁg]geﬁ @H}[aﬁoﬁ?r uct 1%'9158@ ﬁmrﬁﬁg(') E%emgthoc@?’tilla637

1
(2002)) nay us I nstanc SOnMe e
present i nveits shapibedy sresificalisreroanizing te pr%%ﬁeﬁ@tlb@dyww bamongclapal

i mmunol ogi calyy b@l@@l@ﬁﬂ@@ﬁthe@m@fébhﬁﬁra%ﬂéﬂt@r sloRERA8h (d.£astimene aﬂ’tﬁbo\&?"Dl
pepti des of thli‘e‘fr%ﬁ i Vent)lrﬁ’ﬁ} tho mci d|n t he steps of:
contacting af® xs)'%% V2 Y51 h%ﬁ‘gﬁ’ﬁ el’f %ﬁl%Fe‘ilet‘?qtﬂQn cB¥rang fon

sui tabl e of ithedfuggrheann oomoﬁiﬂedsapamdyl retairg th&mndn@mbﬂgyam the V(/bH]:de;hetein ng or
determning i n e

corretating oheh FiRise Gbfbuths bR PSS diBbEtod Bh eflppohéidor

i nducti on | ewed alsd pROLpd h}’ﬁhﬁeprpS’GGSthsntmvaﬂthQﬁﬁ to Pmallerthﬁmdig@ﬁ Oﬁraef erably

| ncl udes at |igagks RRfnOdeiddbn 3 YRR, RERIdRoRliR Gt Lh T ARG AR @ no

aci d sequences of SEQ I pept | havi ng such’ am no

sequences, af@PHYSH |Ha@§ HH%WPHQV‘?W%‘P em@éﬁdamtw@d&é ipd eq,iwéﬁ%ﬁleﬁ&&e been

nodi fi ediwjth Mmtﬁe%ﬂodﬁ@ﬁ@te@ﬂh@@x;ﬁ@és%nﬂ@@bf WIbHON (g2he bhded bReismeant i me,
conditions s bIe of .induction.of .i muno

specific CIL are | 1 known
'n the art. FaPIRRIRPAIC R IHGRUN G AR EER ¢ el G ey ¢ r o
under the pr ehamz:el mfalysmusmggmraﬁm))od}oaganﬂume WDﬁiD\lqgetens pacdly,dn Gt mdan

added to t ne LerIEYRORER BRE L Serhittuy el T AL B, AORIPLE, Tk 1€
factors for thge@dme, hlﬁb@épﬁeﬁﬁmnkﬁelﬂfﬁéDH@icﬁﬁnﬁents the step of nonitoring

or evaligaizjng THE‘"&&B&'SQQIH Fs%l SeSRRRsgef e. ?détWB(HDI gerféemtcfaﬁ@ér%glléf‘éaffn%e
peptlde cancer t her apy be perforrred ef or e, durlorl?gr%1 [or after the

treat nent. e@eﬁeﬁéﬁo b‘?zll!ilﬂeﬁ@eddf Hredevst Gicregsesdzom dhe ¢ yel (Pgmirfol§esti ¢
peptides ar e iR Aeintil 5818 efltheapgadt @@lé Yy for axuié e00, D3I &r SO%abeﬁlcreE@rs to

e oo SRS PR oY Sl AR BB GO e Bl

eval uat ed or thaniG®fadd cdurareg t he cancer therapy protocol. Alternatively,

t he st eval i r i

B T o L

[ 0202] Accor distgpledhat hekrpwews@rhe NoRvEEREAroNs, s Eaipprtbiedsianaoweal sAneel levehuMgen
speci fic CTL yasSoth&maad s thei dofitrdl 160t @t LR68S dahddrotsnBolppRheGnpd e
eval uat ed or .di agnosed i nmunol o |caIO%J/I esponded to the i mMmunogen(s) that
has/ have bede ﬁ?&%%r‘éaalcem% 8 053206PCT/ JP2011/ 005866 Sui t abl e
cont rol[8179r eNelcoatrblngvel Iﬁeayl berdereombgidca thersesp oingew i yhel daateudells Hyousing
exanple, a CIL. in e n ont act ed
with no pept a é,ampfé:rscj é)regqousﬁr colleV\égg 1(1(5 gkghedrﬁmm g%&b“@ce[;sﬁg]ieat% %vho?e 818§a§,g ot her

t han any Wmtqﬁ@p(t:a@e@us ()en@p cmn@om isfrierimoaei th @@@fumnoeljmal It:ﬂllsa)l:mmcer red
enbodi ment, thgy, h(SHTE'szBER)% orfs%%&f?@?g%n%atm?th%légh&ﬁo bSuréNa Hay gduidd a

sequence specific manner, arison wth an 1 mmunol ogi cal response
bet ween each 3 Hﬂ%@@lﬁf%dfﬁ%t?ﬁl%@ wdhe epntpbleyglipaebe deternyasd by piafistical en
when a m Xt Untdd eeRok ihadssudt o¥tiod bpeﬂallyﬂmg p!réi/l@\fs'm dﬁt&hﬁﬁéﬁﬁéxﬁ)ﬁbshbﬁ

bj ect, ht t { d I n
That “case, | byFEUNA Y DAHS BRSSP b1 BB ESp6 HSEN S PURaHE e
pepti de, peptFmdhsmtome whe orkntrtolhEvslﬂapéuetdeshﬁi/\frhmgdmmbla&sqifcmp&smam phtearns
I dentified. [fIQ) J&ﬂi usl Q 't&ioé%ﬁlg%\/l rego c%?cﬁll? to Vzﬁ Edtgp h%r %’se ﬁ ention
anti bodi es tha na -t nven erred
ant i bodi es s;ﬂ@:@mpr%alpnje\@iﬁﬁ tlli{@heelpfelptautdeloelfcaltsa@pﬂﬁ@%h@ c@rnpfeﬁcﬂ fon and

will not Dbindy(i@fle Whioltivass weakhmid fr@mnfﬁﬁ‘m ReBidrdfe @ﬁm@@? P $9@Bled to
i nventi on. Alternatlvel antibodies bind t e peptid t he |nvent|on as

vel | as the RBFYYL! Méi edermipgsbigam Arelesngr sanplg dereqd o 2Jispis 9B of the
invention can find use in cancer diagnostic and



prognostic assays, and i magi ng nethodolggies. Simlarly, such antibodies

can find use in the treatnent, diagnosis, and/or prognosis of other

cancers, wo2tesaobent WDHDL i s al so expressed or over - @pleagedossés cancer

patient. Mreover, intracellularly expressed antibodies (e.g., single chain

anti bodi es) are therapeutically useful in treating cancers in which the

faxpr esg ion g}‘sm\éimﬂ&lithawﬂ th ehbyjed, deﬁxairmbﬁgumt sathple. beﬂ&@if@rﬂﬁ is pefer@d €o Get
imted to bladder, ¢ reast ca

chol angi ocel 11 S abRCoRRE BT ER0ERL SR IAHEE e apagn i o

| ymphonma, ostkeosadoons,stqie. d’éltataadmdrvable mayereabbtoaeEhnamyameBOL EpnowWsaLiBe and

testicular t \% i

i mmunol ogi calldﬁgggrae[xgﬁjgﬁ] Iﬁﬁlgg&? ggetg %l (J)r{l %6/1%2)} bpﬁleglg%{)ﬁﬁ ?aﬁlg%e‘ﬁ?é 4 %ULE?I\DHDl

protein (SEQSIaBdNé)VaQE) or fragments thereof including polypeptides having

an am ne1 AR d 15 SNt S praenih RMiBADIGNEERehE d¥Emirkdiford bickEbalassays
can include one or. nmpre anti-WDHD1 anti bodi erregcg abI e, of reco |Z|q|ﬂlg and

bi ndi ng a WDSBEPISIRALT Kpasyn orbgdioBreace sy 18 63 &5 3r 8T .chnt ey
context of the qsxheslmnﬂ it theaohirolnevaliid detdhbiihid famhiadadéeesudhiodiiogl dampRDiHDL

pol ypepti de pr regoani ze i n

sequence sel Esc ‘ed egilr%(()))r%S anoa%gergﬁbcqnﬁpK&%gb%fge?%g%ﬁ%egﬁ |S%rélp {%peé(ﬁgefslgg?t y of
anti body can lbel ewhd contiod lewek danibemiobntlized te thetexpiEhsion leyel aflventrolaicksindi ng
bet ween an antijbqdy ﬁ&s@l@ee@ﬁﬁg:@éﬁ&dm{% Jx';&késmbﬁﬁlc%ﬂ a?é kﬁ’é%%t%h}ffé?p“ de was

i nhi bi ted under preesence o fragment e tid havi ng an am no acid
sequence sel 8Pt UNDE ﬁﬁr?ﬁmE}EQfP‘[’?l &@@erozs é%‘lf thg %eﬂi ExenBlAfY ¢asl t hi s
anti body Spe%hﬁésqaélh&e Bungs nbolithhied fof BERBHin, giytefdleeh§08 B pKbsphfitet diehypr esent
i nvention, ch |mmrtdr%%{‘scal ssek%]g are perforrred W t hin various

i mrunol ogi caI r%&%{? ¥ in the art, including but not
limted 51 WOVR&ildeEsp2e6HIENdREIDHDISSMHE it mcmaxddmssomppxed t@the normal

r adi oi rmunoa : I
| mmunosor bento Lol TP AR AR R, IR R coRAEMETR, B RIcct ray be
(ELI FA), and d!dgéoﬂeﬁwelth ‘F@Q%PR@IU‘&@'@@ i munol ogi cal but non-antibody assays

of thepprgntigp Iﬁés%ﬁt 1h9&1tiéﬁeals-5 ;ﬁ@\hhes' J%Hﬂh@g%ﬁ 1§7Hfa§n(?s%§ga\\6§etﬁérrhmu‘8jekpﬁa)é or
stinmulatory) as well maj or hi st oconpati b npl ex (IMVHC) bindi ng

assays. | n ad¥i e to bFntFﬁi“fS‘iic?@Fl@él(“)i %Fl%aﬁ%%é%f C@éff‘éﬁ’[eémbq‘m d¥tight i ng
cancers expr Qﬁ&hd&ﬂinmhaE@pﬁd)fSO provi ded by the invention, including but

limted di hi h d bodi
of the present? FRGERThe SRR G =R M HRIRE § G fBlfom 2 °°
det ecti on, WEanBQIrWhEgl,S smpdctpdag]nmfsn]se «zn‘ncmbﬂbi textedessi ng cancers, exanpl es
of whi ch i ncl Lﬂj% mga&fm Ich&?shwe@a%fwmﬁhaa%nsﬁﬂﬁ%mraﬁ&ae%t cancer,
diag

cervi cal cance ar carcl nona eSOE agus cancer,
gastric cancerS) e syljpelds Arviagahe reaittabe teapdat theegpighsiomleyemdns,

SCtLCb SISCLCt ﬁmgl—lt]ﬁslg hr%‘dﬂéa?éd asttmti aée{cp@?l?% %&lﬁapé&ﬁ?ﬂlevbﬁiﬁ@t [ fnbpr ovi ]gletsh
ant i podl es n | de O e | ent.Jl.on n antil no 0 e
et or® canth atlhdtng fa o F B e Heptat b e o bR dhe ey & e e

anti bodi es, aaeter ncheuesedaint stggee)um obt ai ned by i rmuni zi ng an ani mal such as
a rabbi th ent ,an cl asses of polyclonal and
nonocl (gér)&a?llg antl%lgeﬁ%ﬁ%fy’gucrlrlfnmgatﬁ anY dr(g}éhlaeriq’ %t(#ranl zed anti bodi es produced
by genetic re@ddbtﬁmaml@ihe FKIZ%]QN Ipetof WDBPD Itiheelisnvdivsiadn absdarddsoran
antigen to ohf ls&vé}{b@@ﬁ &Qél’td@a}{ret?ﬁ‘e %Eér"t@%eft{egt%any ani mal species, but
preferably is derived m a manmal such as a human, nouse, or rat, nore
preferably fr d}hcamﬁar#%theﬁxxmw ]Gé?llqlfé?ﬁDH«PdtWH]éaﬁﬁ}Pewséﬁlﬂt&i’ AL r om t he

nucl eoti de or @ma@ﬁosaﬁg dle%aqaara@ agvidb S @sed (HBE akited [1921@%}q9&§@61d1ena dfo the
present inve on antigen may be

o ot " oNgbR MR B b i e  eS e Sn  BTER A oo e el T e T e

may i ncl ude, fd)selextanphesultj¢tre f@amancer (iptniear,nf thalsulgectdadiagxysed € havemgrihnal

fragment of sent invention. [0210] Herein, an anti body
i s defined a?alpC%ngo%etlr%f&fafﬁh}Stgﬂ Cts with either the full Iengt h or a

[0179]  The present invention also provides a diagnostic kit for diagnosing or determining a
subject who is or is suspected to be suffering from cancer that can be treated with the

WDHDI polypeptide of the present invention, which may also be useful in assessing



fragment of a WDHD1 peptide. In a prefgired enbodi nent, an antibody of the
present invention recognizes fragnent peptides of WDHD1L having an am no
aci d sequence12ssBmwét ed from anong SEQ ID NGs: 2 to 30. WeThezig1/hHes66

synt hesi zi ng ol i gopeptide are well known in the arts. After the sinthesis,
pepti des may be optionally purified prior to use as i munogen. In the
present i nveniid mogndsieofehh@opRPLE enit@irg: thd eﬁfca&}ﬂoﬂ"@fphca[‘fﬁlytybﬁ acanjedgat ed or

linked with carriers. t nhance the i

nemoyani n (FEEpP ot AR LASRhOBHRRP Mt sBVOR oS mmesrsn
and peptide amcudzl bat anehot lkmicastoi bladdee camdes . braRdd Al t@vical danedry chalagene
known expr ca e aatukifGm, TR, LeBnalus chich i AR T R Pell o 52
WO 2012/ 05320BFETPIPUeAe0s8Es e cpichwman St LaNSERE skipstcylap 8ppeide or
its f : aggené MT&t)! r}})ﬁﬁlcﬁﬁﬁ@vﬁé%ﬂ Hr%f@ﬁbiﬂﬁs{:lfiﬂéssdt A5 Odnel rB@eﬂ?fd?Ideﬂa@t%{g ®eldxs by
any standard netho subsequen an anti

Al t er nati vel y'*NAB Pgtlk?gg' Pgﬁ%&%‘?f@slg ﬁbbJFﬁéieBéfﬁ‘FFgg S‘é‘iﬁl AR Sqlgfé%ﬁ fgemdhe 5
chem cally sgmdpasﬂ zed peptide nay be used as the antigen. [0212] Any

mamal i an ani e i z t t but preferably the
conpati bili t}S%‘rteﬁg aroérﬁite{’g&I gl%mgépef\grﬁ ce usion is taken into

account. In gb:)rfemagent fmidetectingthe ARYBEND | proteimgotiro iphanologiepilyfibgwenir e used.
Ani mal s of Regdentd a,4 ncl ude, for exarrple mouse, rat and hanster. Aninals
of Lagonor pha |nciude for exanp rabbit. Animals of Prinmates include,
for exanple, (@ mispgeay fosrdetesting ﬂlﬁlbﬁﬁb&l@%‘ldw%ﬂi‘éfth%wplsﬁli‘étﬁmas Macaca
fasci cybegu]s. ERapUS dirm!ge;yts sSiabletdr Baloait ARV ACHH NPIVDHES. gehQ%ﬂeﬁjdk!Et hods

for i mmuni zi n an| are, kn | nt.raper.itoneal
ol cetion o MR Snlsbetihy RER R SRRl Wl PR i & Rl n:
the i nmuni zatcleondﬁfthMrmahsom[m:mn&pﬁmqﬁmmltb)a poatitini afeles W Db enRINAut ed and

suspended. | nrHRARRLORIHALA,ATROL o BloxBADSROA CABE R Ed ARl P CORRI.

physi ol ogi cal 17 ne en su

with an appr @ptheéV@PH?rbmﬁtN@meS@kladﬁaﬁ<dlmpde@mes rrwdﬁﬁ pa@pamdém@ﬂ@n

conpl et e adj waiids w@l%o'\xﬁhtlﬁ tl?e!”'&%{ EH ﬁE@:d@cﬁ‘Qhé Rﬁ?erﬁ%?d&'te%ﬁﬁ% gl woHmMal i an
animals. Preferably, |t is follo y several adminis- trations of anti gen

mi xed with afmBNOrBHr Wvblgmawl FPAtRndMersoneo Morethan 285 RAEFR! f@very 4
to 21 days. Aetea@igmBWB}EIQﬂRNAemaymy1r&ﬂh&1@dblem¢s@1d for imrunization. After

| norondgti", R AR 3R SRuhPeS AT PG eBe PR TR WSO Sk es
agai nst t he pegteiitesnofogidadly pragsent thereobmy mlmﬁnbboct)cmah@wm;mdol | ecting
bl ood from t ﬁ?othm%ezlﬁgngl%éaﬂ?ep raﬁfjthfefé'bf R o Ah6SBARSy g{ géabls&ﬁ or

anti bodi es i e seru ting serumfrom’t y any
convent i onal pPaBclepal Fpg W%any HiagMBRidir @odiigAtIOR £¢- ﬁdéhlg@ﬂe@ﬂ@mﬁyaﬁq’ﬁmg t he

pol ycl onal  amyh badh §SFy, k. )W the &% nfdyaetiseNacABL@IzBANES lhe ap@ieyc! onal
ant i bodi es be |soI€ChF ﬁ’ m.t he ser urSB%Jd n Iob I%ﬁ%ﬁﬁ M .can be
prepared fromMagmERGURFLIGHIUPOHE ESyRT e ’i‘%a Pf‘ﬁ‘ém&rél?ent

i nvent i on usiimgunblogicetafpp@entaheradft MHtlﬁqum@bmpﬁrerBﬂ(ﬁdlswf'aﬂitl‘ttddﬁ:srﬁe[pt i de
of the prese i hvention ndf r puri.fyi f t] rotein
A or or ot o n ot GG P PRt Hehkon b ol bf Snd PhSme S B SHIENEY Sl <
are col | ect edn fhegresehieinpentioa|to Pmﬁmlszeldalwuhomes lad equtivagents theccofhBeked f or

the increasedd fyR! tlﬂ:fangﬁéc'l}r &gy EE'ideEQ'wﬁiﬁl difhall g&w%ﬁf %él%aﬂ&sﬁﬁ uhed above,

and are subjected to cell fusion. i mmune ¢ for cell fusion are
preferably obhigred anripicspl abeling tefhiléquepluélfeé% %@dnﬁap%ﬁoaiabelémg atibgdise f used
with the abO‘éﬁd HepeunRcHE Bm'dﬂfg| ofdigs arftDodieX IMPER tarfite hRWRelCleldvin @fthe art,

ramal | ans, _and yPLB-RLET SLALLY Tuel.ame, Cols, faiag AR viSLoRLoPer 1Y
more than one reagent for detecting the WDHDI1 protein may be included in the kit.
[0182]  The kit may contain more than one of the aforementioned reagents. The kit can
further include a solid matrix and reagent for binding a probe againsta WDHDI1 gene
or antibody against a WDHD1 peptide, a medium and container for culturing cells,

positive and negative control reagents, and a secondary antibody for detecting an



53 WO 2012/ 053206PCT/ JP2011/ 005866 [0216] The above inmmunocyte and nyel oma
cells can be fused according to known nethods, for exanple, the nethod of
M | st ei n WO 2a812/05618al fre and M| stein, Methods Enzynol 73CT3P261/(0E8&51)) .
[0217] Resul ting hybri domas obtained by the cell fusion nmay be sel ected by
cultivating themin a standard sel ecti on nedium such as HAT nedi um
( hypoxant hi nantiesdyrngpinet d Wmmnltplawdedmeex@ﬁipu@iumuegaﬂmpﬁis uhﬂameatﬁﬁ)ncel |
culture is téggc%lkg cqptlnue ﬂ$ % ggg g ys ¢
several weeks PR PR BRYRST S TE E%?C%‘%eﬁlrﬁl%?v&eé‘ielast“ﬁ FHer Eeélﬁ?nss With
t he excepti om kit of the pdessntrieentiph maydmeh¢moriudaistber oatktisly detimbli feomﬁihen t he
standard Iim, | tqi

Bfnﬂi%réi g s&ﬁldpﬁgg?ﬁéi“fcg% VJ@%E ggﬁleﬁ@dfﬂ?érg e d?}eéﬂégﬂ\i/ﬁ

cell producing t esired ant tion to the &b met hod,
in whi ch a nehd Regkage mseiale-g: ,swmtmmrﬁpzéaD QML ai¢.)awith gewugtions graparihsee

hybri done, hyg®Bntk VAP m%@sbesﬂé%c@ﬁnta%ﬁﬁlﬂeﬂmtangé?YSLEﬁbw doHfaieRy be
i mmuni zed W th a peptide, pﬁ; i de exp{;ﬁsm ng cells or their |ysates in

vitro. Then, 9 i vialy HoWRFS e Shegontaippry aybe o eV ruE O|fryel oma
cells that amt@&ﬂmbhcﬂlasfglas@deplamd_el y dividing, such as U266, to yield a

hybr ' dg Sﬁ r OCiH %%?:%bod% (snb(r)f '&ile g :guetr)llltl R,ﬂ\élaenqﬁé rea; er%q%% P}O%F Qg‘abl Ttltﬁ)e the

peptid be obt’al ne exam Japanese cation
No. (JP- A) SHeDER) 117B88Y, thy ©2dg) Tme b@bmmqbdweﬂy»b risdbdramitray, sudubssepprent | y

transpl ant ed I‘ﬁ')t & fohe a@-ﬁq&rﬁn@%letegﬁ(\/ﬂ e, @fe ﬁle%ﬁ@rﬁerﬁ%@ d&t@@tl(ﬁﬁ%}g%ﬁ%f fﬁ‘fe

extract ed. The obt al ned nonocl onal _anti bodi es can purified
exanpl e, ammBATWSER PEX BCPriediphielyios ﬁlteSaea}y.h&pmaﬁmg %Pu‘ﬂ?létaélnddp@bébﬁl m,

DEAE i on excfﬂ@ﬂ@tﬁp@ﬁdwﬂw @ﬁﬂfﬁ]ﬁ)bﬂesq{)r @e%gaa% itﬂ&i/('&rYpo@i@ﬂVB aBntdls. wtlte@ﬁativh@ pepti de
of the present (gventl on he ant.i i.nvention

can be boed: ABRTDRRGS FaY b R RAE P SR MR an T o O SPBpH e ot he
present i nvediffaent dotectian sies asyaconamddifiztent hmpusgohinshebiingl mnlagandst s of

the peptide of tRg Faet ?&8&& ih ﬂt’eefﬂh' e uLQ%@QMﬂ 1%&}3%{)%@ ak su%geghgﬁf‘éﬂgst cell,

such as an i nmini quei n ( ' al i zed
by an oncogenhipoarie %Fbﬂeteprt era tpﬁ?téplalplen@lerm ¥ @frmﬂes diyplalidiaedstectable signal

[ 0221] Monocl psidnt JRRGEve ke iSPbAhPaMEALIE DM SOMRAGD B}%'sélﬁ 0 the
prepared using genetic engi neering techniques (see, for exanple, Borrebaeck

and Larrick, STRBCabRULSIECHOBAEEY BRAPE 20t 1&9&‘@. iggny ﬁw&bbsqlré%mh%e thiee epd p8d
Ki ngdom by Nayzﬂ%dulyaﬂ tlfélﬂhhpébmsarlomo(sbaﬁﬁhg theRwidttesfoniebetrim DNA encodi ng an

s SUHTTY oyl 1B GG RGCbRe Aay foouy il Re e el YR br AR s i at o
VﬁCt or, an ? iMbHO Ut el aidhtam pho Jthe pebitise g@ltpﬂ epaple oatheqnf@wbi imamtioanneiygbsﬁdy.
The presen SP%%FO@QZ LS PIIIP Bl mpg@gg}do tag FEneE SPBLES]

descri bed ab ernDre an anti sent I nvention

may be a fradgrsht AéiﬁmaﬁV%lma RoiedoV D4 progdn amqlwﬂﬁon% mayhg agded o bi nds
to one or nDEE|Ohat AEnR@RpeSEWIHD BEfor@4he positive sample or the WDHDI standard

sample. In the present invention, purified WDHD1 may be a recombinant protein. The
WDHDI level of the positive control sample is, for example, more than the cut off
value.

[0185]  In one embodiment, the present invention further provides a diagnostic kit including,
a protein or a partial protein thereof specifically recognized by the antibody of the
present invention or the fragment thereof.

[0186]  Examples of the partial peptide of the protein of the present invention include
polypeptides consisting of at least 8, preferably 15, and more preferably 20 contiguous
amino acids in the amino acid sequence of the protein of the present invention. Cancer
can be diagnosed by detecting an antibody in a sample (e.g., blood, tissue) using a
protein or a peptide (polypeptide) of the present invention. The method for preparing
the protein of the present invention and peptides are as described above.

[0187]  The present invention provides methods for diagnosing cancer, which can be



WO 2012/ 053206PCT/ JP2011/ 005866 i nvent ygn. For instance, the anti body
fragnent may be Fab, F(ab')2, Fv or single chain Fv (scFv), in which Fv
fragnment swbrervdB32ed L chains are |igated by an appropr PeTAPRIINREB6H Hust on
et al., Proc Natl Acad Sci USA 85: 5879-83 (1988)). Mre specifically, an
anti body fragnent may be generated by treating an anti body with an enzyne,
fsuch as papalpgrfolrrnemecgsdememﬂdnhgltﬁwifmghge beawgaN@e amoaal dfgtntll'WDEH‘[Dl body
ragment may nst.ru i nsert into an exp

exprossed | o BPEBRY S AF s BE St BhEo P PIEh SRR a5 R g ey i

| mmunol 152: s@@@&edﬁ)bdgﬂﬁmgm eancend delﬁ$wtussuesl\¢ﬁtthms:iﬂu®m ih 4i78:

Lamoyi . ot hodg. %ﬁ‘*‘ e S5h R LG TATREN AT ko i (a3 GRES)
Enzynol 121: ag63vVDb odBwrc&teamweM@ k@morml@n&se @it offeehiedn 1oel 132- 7
(1991)). [ozggmeg%tmpg,yndm1 &ﬁnﬁpdl fied by conjugation with a variety of

nol ecul h as | ene col resent inventiaon

pr ovi dééfﬁgé jﬁéﬂoﬁgﬁ%‘i’%’&%%\‘ﬁt?@gﬁ k%‘t?g%f“‘%ei% Vﬁ?ﬂﬁ%@ylnég‘ﬂ

obt ai ned by @bpidecs]theyprewdhit fryvemtgoraamdaamtHbAdyoleatﬂesmdmgdhérbtpaﬂ@meﬂmﬂlmds
o esont .t mvenpRu bl bt CRECAM MEERR YRl an B R hoRAes B, €
vari abl e reglabﬁacﬂ’éleﬁveﬁaﬁlrsmd tfonénampie, ritmaody etaid S@lhececéb%%ﬁ 2i#(SE&g) on

derived fromohuyainantRe lerff ﬁpé?tlay PRk ?)?Qefi’trlh{/é?ﬁgﬂ an@ ORI & 'nﬂgeéulﬂae

conplenmentarity determnin Ived from nonhuman antib

the franme worR begprRdisd (e d&ﬁf& @Ih@eewﬁé@ éﬁtﬁctrt@@%wthgén PRSI C bk HE%W
anti body. Suehatain ehﬂfé@dét@@tl(ﬁlafkcbﬁerﬂfe%dfoﬁﬂle@défa@fs@f @quep FaRavn itcgg Baol ogy.

Humani zat i on ca or.med ubstit guences
for the corr E3BEN 5&% e SrETa Y oot vl B afBGR brmaceals RukiBeyen o
al ., Sci encetl&slsspmﬂéiéﬁ ﬂnB@ﬁeséﬂlQB&)nﬁonAsamadmeghgmdlsmcbr ﬂlamssnmﬂlt ahthebodi es
are chinmeric, antially less than an intact human
vari abl e dorral n e&ﬁ%{%ﬁfﬁ%@%ﬁffﬁ%@d&% t he correspondi ng sequence from a
non- hu@hs% pe&iaétgzula[rbczmﬁhngyotﬂiaﬂiaﬂwamqﬂb@dm@s farenpmnple %ymauﬁﬁrﬁtﬂhﬂ abl e

regions in a@@iehbé)rw%? 2'714('@'94f @@@W‘Hé Ehg&ﬁel%ﬂﬁﬂéﬁkudheﬁ't&%n&a& At SQaibe
used. Such antibodi es ‘can be produced, usSing various techni ques known .in the

art. For exampbgledilly ppbecuts Hiddhe P?N@Fx?éth%)éesﬁf“ m&%m%ﬁf: prepgiedy V& of
human antl bodying tegraslex, dlhécmh@yﬁd @i bbach€ foiaxaage, 6¢ qantifiiaggen bowien&

\r/rvagtee[)y e r SEIReTRGRR T Bt Ramor o Rer Bl csdhin S o

m ce i nuspected ta beswfediog drmousancemunogl obul i n genes have been partl al | y

; C°”“f??“f584“%?9%2?,@%89“10@rf&lﬁ%&%‘mﬁ"%&@ IRULAEL ooy ity ™ o

5 661, 016. [ GPoBPAleLicBbgsRse B %cibﬂﬁ@ﬂbfégma%ﬁ%ldmlt@éesﬁélﬁ??cﬂé@ﬁ begein. In

honogenei ty. oE@Em@&ﬁfﬁéhﬁ@f th@ﬁw%ﬁtﬁ’é‘l{ 1l On- @@f&s@iéfddfpeﬁﬁ&ésch@ dedcribB@nhaty body
can be perforne SS?eilccor din se(ﬁg)rrgcgl on an ur| ficatio t ho used

for general Ptot ﬁ%reaﬁﬂtg@g P%tmgt “sﬂr\ﬁﬁn NS5 SR8 U Pt/ (165866
anti body may uinmusempaﬂmdo aadvalmécaiseﬁhliwd bheomp@rrrgmhnﬁtrminy)gae{whtlﬁd and

C.Orrbi ned use g?unlog(?m erg:]nt fl? ma\}lgg %[ 193 In fp%ferr&is &g%@d r?liiltltg Al %%ﬁfél%gr aphy

filter, ultr ion, cry VI'am e gel
el ect r ophor espgipeiant dedo éoreecftalnla@ng‘ mmnm@ngAml irgspdies rna)Abt atiecrtad oy Manual .

Ed Harl ow ananﬁg?Qn SRR bISR, ﬁ ﬁﬁ{: hf'glddﬁrlﬁﬁﬁh&?t Al ni%réﬁd(p% mﬁﬁérlu blIo&E are

not limted ther ﬁrot el ol um and colu can be used as
the affinity RWOOHIearER Bods Fpr&OEfeﬂt@m isolpting syeinmyRqcopgetenor

exa{rplbfa FKDQEllsﬂlre R@B@&oam?rﬁ agmﬂ@rmss@nﬁ dfnboﬁffﬁ@{tﬂ%ﬁya entglgzalat]}lmm%lﬁge of
Sulta ecro net no eexcepl 1INty 1nc es,
for example. o PE e At i o b ot e tepHamEoct s Spifty s ol
filtration, mmydre&enpjhmlelsaﬂmmmgfmmeptldmamhe@inmFmemmia:sghaphy and the
like (Strate

Laborat ory Co%fﬁlzlgg ?SIGSE(E} %a% FI%%ESE%/E) %Hﬂk&b%{ %ﬁs lh%ﬁé I Weﬁ ' nrtbor
Labor at ory Prtf@élglcell@gslppmerrlﬁéu@:lhfvcs(mmr@gfs,aq@mnmgé@rol@@mﬂﬂ@br bampwlr@aﬂnqi ed out
by 1'i qui d- phasie &k eBdse AEARN6r ERYSPO RS s Gn @ pebiERldembQRABAQRnfna P! €,

measur ement of absorbance, énzyme-Ijnked. | rmunosorbent assay
competent cells to be contacted with peptide reagent may be antigen presenting cells



(ELI SA), enzyme i mmunoassay (ETA), radiy®i mmunoassay (Rl A) and/or

i munof | uorescence nmay be used to neasure the antigen binding activity of
t he anti bwoyofossiee i nvention. In ELISA, the anti body ofCrheqt/ecsset
invention is immobilized on a plate, a peptide of the invention is applied
to the plate, and then a sanple containing a desired antibody, such as
culture supeﬁmﬂmﬁﬂgd@ﬁh@m&mnpdy pr oduci ng ceIIs or purified antibodies, is
applie a sec ndar ant that reco s _the prinar antlbody
ane | < I e R bR BhbgRn B0kl PR RE BR BB e it Peg
and the pIatewmsskneab&pedﬂwNebhxﬁaﬁ@emUWa&hwﬂgﬁnaheem&mMEOEmngmnte such

as p-nitroph : I I

reanured to ShATor LoF A &ﬁgﬁgﬂ%%ﬁu&%ﬁ%e?ﬂ%%m G i mg?ﬂ’ R A grent
of the pepti dRiTamaiciFomplex apy ’#ﬁeﬁéq) dwctbd-\tl%]rﬂhi%%ﬂﬂgﬁn appetiin CThasepe. gsed as
the antigen tapeyal Ustigck g9 bR IGH-PIEEYIYI dnd Rlimhher AN8didieedY 74 BbAOEr €

(Phar maci a) be used to luate t activity i body accor di ng
to the pr eseﬁ?é/@%ﬁ%ﬁme[tgez%‘}“lsﬁéy 8%@6 énwwag?lﬁldﬂvﬁpé‘ﬁa@ﬁégaé‘t‘%ﬁlﬁ on
or measur enmenf paipherg) ®pioddeominutlba defiv.eXtdt@mer agaxpomigngpeatidadi thbody of

the invention contain a peptide of the invention,
and detectln *%ﬁuﬁ%ﬁgg%e%e&?ﬁﬁg nﬁ%@gmconplex formed by the anti body and

the pepld. VEE@@FB@E&@@EEﬂ@enhﬁﬂhm@k@ﬁbdeké@ﬂﬁbmtb¢pmea§apéﬂenenaf t he
peptide accog ﬁ% gﬁLM‘FeaVW}?JHE h&d‘b&@@ &R@‘S@Bblﬁﬁi toYeeHEL RS trifloldRAS U €
peptide, the thod may be useful 1n a variet xperinments 1n which the
peptide is usedp erolzem sompleyeiatbsra ! hainabet B?%Vé’ Chamﬁébmlégléwe o Avht i on

al so provi desha waeemﬁo@IyCEn@ﬁebre@eﬁtb thd\;ﬁlete\ﬁhmlbn atRpehr isdadeneank ng the
pepti de of the ggese invention is

0 A vector of the pr
Wo 2012/ 053208 SRl 0 bR SE S dor Sl s PRy EaR e
especi al | y anidNas oftfludrbeeptityekmbelbd stnapeatidionthe ietiaast caebd ysetloo egior elstgehhe

Prbsent | nvens iCRaR TR LLPthon 8 idsuBREHD Sufiid, BS TUFLAIHLAT sthy ' 10
t he vector i gnanygysis nembamaeqoﬁoedwee@sticmrarqgapg@ ravpesas. Gedls Bient:lﬁisqi by éheg. |

JMLO9, DH5 alp%duﬁ%&l@&ls@'heﬁgejdeﬂak'ﬁl)erapteﬁ'@cMﬁﬁés@ﬁ shoul d have "on" to be

anpllfled in E. coli and a marker gene for selecting transforned E. col
(e.g., (@M ug ?heereeawe&elﬁeﬁe S@éar%fleore&&fnas g eyYuLlE ARTYEe Kt EFIPPRSSS
tetracycl i ne(sekadaBartoni €hl oF. &NpheRea 0] 00050808 3| 1995) andFehn @l I Exp.

e 4194  PAGT 1, £ B ing BEEERR o R SR RSP
subcl oni ng awrdarepler patiennigB KIONANegdesiedth iralvitlinds witbtcaner teberédt@barabove. When
cxpr ess1 on' varforToPHRIHEEN AW ALEEL R ¢S R REGRLHMERIASR IR, o1 or
to be express¥fpPiegORaindy mogwlqar Pﬁdlﬁé?atl ke e%wg bhavlEratg tb@ PBMGsande
anplified ingsmuf@hp theWo88 whth aﬁ@ﬁkhde SUGB nﬁi%nthQﬁter %p@b@ﬁ@te ctidd@door XL1

Bl ue, are used .a host . cel e vector sh have a f.or
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invention. [0234]1n order to express the vector in animal cells, such as
CHO, COS or NI H3T3 cells,



the vector should have a pronoter neceggary for expression in such cells,
for exanple, the 5vV40 pronoter (Mulligan et al., Nature 277: 108 (1979)),
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pronmoter (M zushima et al., Nucleic Acids Res 18: 5322 (1990)), the CW
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meki ng and using t The exa S are not inten
ot her wi se | i mpecifidudly domhle the peptide pTlmmresslnneﬁwleDlEuamlegcal sample,
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and 10- mer pgg |des @H@ﬁ _Lgrz%m WDHD1 ( GenBank Accession No: NP 009017
(SEQ I D NO ;f U t02ALA- A*2402 nol ecul e were using bi ndi ng

pr edi ct{0tV]sofRrefarably’, BieMAsEnoftit tptholwinvobierrastacting abiologooal samhide osohdtel bi nd)

(Parker et alfla(_)gf;% W%lﬂgﬁ?‘lg Bnljsggélillé for]tﬁg' V&7]§[lID 1 l%LA' %ﬂ{ Wetpgﬁje té %‘[ C(?d
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and pU”f'ethﬁér{e&ﬁ{&%ﬂ pﬁ1%§ﬁ‘s h@Qfe BRMIQLFRNGEmpledH G in® PR A8
(HPLC). The purllty (t and Iﬂ ngntl Qi@ rﬁl&) pep St esn \;\'g)trxe dyaterm ned

by anal yti capeppEed aﬂ%Fr PPEREELG Wéﬁ}oys Bh3 gr 95 F@lceméaéw@ctem@rweﬁgﬁ% i des
wer e di ssol veshié Rrehighte Mnowa uiefspwlﬂe 1rﬂéra&ﬂ)nr@/t\ﬂéenaﬁa agdn® hedWadHP 8 @11degr ees
ver e used as PHi Rt DELReiRRGenbR T Rehal il ARG ety
(CTL) responsestactiyei the bggne ptithdles biotegsmh saaple aretnondmions known by those of
ordinary skill in the art to facilitate a specific interaction between a molecule and its
cognate (e. g., a protein and its receptor cognate, an antibody and its protein antigen
cognate, a nucleic acid and its complementary sequence cognate) in a biological
sample. Optimal conditions for facilitating a specific interaction between a molecule
and its cognate are described in U. S. Patent No. 5,108,921, issued to Low et al.
[0198]  The diagnostic method of the present invention can be performed in either or both of
in vivo and in vitro. Accordingly, biological sample can be located in vivo or in vitro
in the present invention. For example, the biological sample can be a tissue in vivo and
the agent specific for the WDHD1 immunogenic polypeptide can be used to detect the
presence of such molecules in the tissue. Alternatively, the biological sample can be
collected or isolated in vitro (e. g., a blood sample, tumor biopsy, tissue extract). In a
particularly preferred embodiment, the biological sample can be a cell- containing
sample, more preferably a sample containing tumor cells collected from a subject to be
diagnosed or treated.
[0199]  Alternatively, the diagnosis can be done, by a method which allows direct quan-

tification of antigen- specific T cells by staining with Fluorescein-labelled HLA
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Ratio gfp@asesxoRsapyfe up-regul ation of WDHDL in cancerous tissue as

normal corresponding tIssue Cancer Ratio Bl adder Cancer 4/11 Breast Cancer
1/5 The present invention provides antibodies that bind to the peptide of the present

invention. Preferred antibodies specifically bind to the peptide of the present invention
and will not bind (or will bind weakly) to non- peptide of the present invention. Alter-
natively, antibodies bind the peptide of the invention as well as the homologs thereof.

[0204]  Antibodies against the peptide of the invention can find use in cancer diagnostic and
prognostic assays, and imaging methodologies. Similarly, such antibodies can find use
in the treatment, diagnosis, and/or prognosis of other cancers, to the extent WDHD1 is
also expressed or over-expressed in cancer patient. Moreover, intracellularly expressed
antibodies (e.g., single chain antibodies) are therapeutically useful in treating cancers
in which the expression of WDHDI1 is involved, examples of which include, but are
not limited to bladder cancer, breast cancer, cervical cancer, cholangiocellular
carcinoma, CML, esophagus cancer, gastric cancer, lymphoma, osteosarcoma, prostate
cancer, renal carcinoma, SCLC, NSCLC and testicular tumor.

[0205]  The present invention also provides various immunological assay for the detection
and/or quantification of the WDHDI1 protein (SEQ ID NO: 32) or fragments thereof
including polypeptides having an amino acid sequence selected from among SEQ ID
NOs: 2 to 30. Such assays can include one or more anti-WDHD1 antibodies capable of
recognizing and binding a WDHDI1 protein or fragments thereof, as appropriate. In the
context of the present invention, anti-WDHD]1 antibodies binding to WDHD1
polypeptide preferably recognize a polypeptide having an amino acid sequence
selected from among SEQ ID NOs: 2 to 30. A binding specificity of antibody can be
confirmed with inhibition test. That is, when the binding between an antibody to be
analyzed and full-length of WDHD]1 polypeptide was inhibited under presence of any
fragment polypeptides having an amino acid sequence selected from among SEQ ID
NOs: 2 to 30, it is shown that this antibody specifically binds to the fragment. In the
context of the present invention, such immunological assays are performed within

various immunological assay formats well known in the art, including but not limited
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[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

to various types of radioimmunoassays, immuno-chromatgraph technique, enzyme-
linked immunosorbent assays (ELISA), enzyme- linked immunofluorescent assays
(ELIFA), and the like.

Related immunological but non-antibody assays of the invention also include T cell
immunogenicity assays (inhibitory or stimulatory) as well as major histocompatibility
complex (MHC) binding assays. In addition, immunological imaging methods capable
of detecting cancers expressing WDHDI1 are also provided by the invention, including
but not limited to radioscintigraphic imaging methods using labeled antibodies of the
present invention. Such assays are clinically useful in the detection, monitoring, and
prognosis of WDHDI1 expressing cancers, examples of which include, but are not
limited to, bladder cancer, breast cancer, cervical cancer, cholangiocellular carcinoma,
CML, esophagus cancer, gastric cancer, lymphoma, osteosarcoma, prostate cancer,
renal carcinoma, SCLC, NSCLC and testicular tumor.

The present invention provides antibodies that bind to the peptide of the invention.
An antibody of the invention can be used in any form, such as monoclonal or
polyclonal antibodies, and includes antiserum obtained by immunizing an animal such
as a rabbit with the peptide of the invention, all classes of polyclonal and monoclonal
antibodies, human antibodies and humanized antibodies produced by genetic recom-
bination.

A peptide of the invention used as an antigen to obtain an antibody may be derived
from any animal species, but preferably is derived from a mammal such as a human,
mouse, or rat, more preferably from a human. A human-derived peptide may be
obtained from the nucleotide or amino acid sequences disclosed herein.

According to the present invention, the peptide to be used as an immunization
antigen may be a complete protein or a partial peptide of the protein. A partial peptide
may include, for example, the amino (N)-terminal or carboxy (C)-terminal fragment of
a peptide of the present invention.

Herein, an antibody is defined as a protein that reacts with either the full length or a
fragment of a WDHDI1 peptide. In a preferred embodiment, an antibody of the present
invention recognizes fragment peptides of WDHD1 having an amino acid sequence
selected from among SEQ ID NOs: 2 to 30. Methods for synthesizing oligopeptide are
well known in the arts. After the sinthesis, peptides may be optionally purified prior to
use as immunogen. In the present invention, the oligopeptide (e.g. 9 or 10 mer) may be
conjugated or linked with carriers to enhance the immunogenicity. Keyhole-limpet
hemocyanin (KLH) is well known as the carrier. Method for conjugating KLH and
peptide are also well known in the arts.

Alternatively, a gene encoding a peptide of the invention or its fragment may be

inserted into a known expression vector, which is then used to transform a host cell as



NSCLC 1/1 Testicular Tunor 3/3 [0246]Results 2 Prediction of HLA-A24

bi ndi ng pepti des derived from VWDHDL Tabl e 2a and 2b show t he HLA- A24

bi ndi ng owoOrowd3loOrer peptides of WDHD1 in the order ofChiJgnibhesdéang
affinity. Atotal of 30 peptides with potential HLA-A24 binding ability
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WD 2012/ 0532Q68&ibed H&@&lﬁﬁ@ﬁ&s@@d[pEﬁdﬁiea)rZa]fralgll;rAnﬁﬁléy bé rdbhgedridm gaept i des

derived fr Omog\gs)i_cll[glor 1n51c[e Oﬁl%%tl (:Eehls %H‘y 08n a(fcli (rjne e%l,JaeL r%a? S rsgqu%ngl?ylb sl\é% 798
as an antigen. Alternatively, whole cells expressing the peptide or their lysates or a
chemically synthesized peptide may be used as the antigen.

[0212]  Any mammalian animal may be immunized with the antigen, but preferably the com-
patibility with parental cells used for cell fusion is taken into account. In general,
animals of Rodentia, Lagomorpha or Primates are used. Animals of Rodentia include,
for example, mouse, rat and hamster. Animals of Lagomorpha include, for example,
rabbit. Animals of Primates include, for example, a monkey of Catarrhini (old world
monkey) such as Macaca fascicularis, rhesus monkey, sacred baboon and
chimpanzees.

[0213]  Methods for immunizing animals with antigens are known in the art. Intraperitoneal
injection or subcutaneous injection of antigens is a standard method for the immu-
nization of mammals. More specifically, antigens may be diluted and suspended in an
appropriate amount of phosphate buffered saline (PBS), physiological saline, etc. If
desired, the antigen suspension may be mixed with an appropriate amount of a
standard adjuvant, such as Freund's complete adjuvant, made into emulsion and then
administered to mammalian animals. Preferably, it is followed by several adminis-
trations of antigen mixed with an appropriately amount of Freund's incomplete
adjuvant every 4 to 21 days. An appropriate carrier may also be used for immunization.
After immunization as above, serum is examined by a standard method for an increase
in the amount of desired antibodies.

[0214]  Polyclonal antibodies against the peptides of the present invention may be prepared
by collecting blood from the immunized mammal examined for the increase of desired
antibodies in the serum, and by separating serum from the blood by any conventional
method. Polyclonal antibodies may include serum containing the polyclonal an-
tibodies, as well as the fraction containing the polyclonal antibodies may be isolated
from the serum. Immunoglobulin G or M can be prepared from a fraction which
recognizes only the peptide of the present invention using, for example, an affinity
column coupled with the peptide of the present invention, and further purifying this
fraction using protein A or protein G column.

[0215]  To prepare monoclonal antibodies, immune cells are collected from the mammal
immunized with the antigen and checked for the increased level of desired antibodies
in the serum as described above, and are subjected to cell fusion. The immune cells
used for cell fusion are preferably obtained from spleen. Other preferred parental cells
to be fused with the above immunocyte include, for example, myeloma cells of
mammalians, and more preferably myeloma cells having an acquired property for the

selection of fused cells by drugs.
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[0216]  The above immunocyte and myeloma cells can be fused according to known
methods, for example, the method of Milstein et al. (Galfre and Milstein, Methods
Enzymol 73: 3-46 (1981)).

[0217]  Resulting hybridomas obtained by the cell fusion may be selected by cultivating
them in a standard selection medium, such as HAT medium (hypoxanthine,
aminopterin and thymidine containing medium). The cell culture is typically continued
in the HAT medium for several days to several weeks, the time being sufficient to
allow all the other cells, with the exception of the desired hybridoma (non-fused cells),
to die. Then, the standard limiting dilution is performed to screen and clone a
hybridoma cell producing the desired antibody.

[0218] In addition to the above method, in which a non-human animal is immunized with an
antigen for preparing hybridoma, human lymphocytes such as those infected by EB
virus may be immunized with a peptide, peptide expressing cells or their lysates in
vitro. Then, the immunized lymphocytes are fused with human-derived myeloma cells
that are capable of indefinitely dividing, such as U266, to yield a hybridoma producing
a desired human antibody that is able to bind to the peptide can be obtained
(Unexamined Published Japanese Patent Application No. (JP-A) Sho 63-17688).

[0219]  The obtained hybridomas are subsequently transplanted into the abdominal cavity of
a mouse and the ascites are extracted. The obtained monoclonal antibodies can be
purified by, for example, ammonium sulfate precipitation, a protein A or protein G
column, DEAE ion exchange chromatography or an affinity column to which the
peptide of the present invention is coupled. The antibody of the present invention can
be used not only for purification and detection of the peptide of the present invention,
but also as a candidate for agonists and antagonists of the peptide of the present
invention.

[0220]  Alternatively, an immune cell, such as an immunized lymphocyte, producing an-
tibodies may be immortalized by an oncogene and used for preparing monoclonal an-
tibodies.

[0221]  Monoclonal antibodies thus obtained can be also recombinantly prepared using
genetic engineering techniques (see, for example, Borrebaeck and Larrick, Therapeutic
Monoclonal Antibodies, published in the United Kingdom by MacMillan Publishers
LTD (1990)). For example, a DNA encoding an antibody may be cloned from an
immune cell, such as a hybridoma or an immunized lymphocyte producing the
antibody, inserted into an appropriate vector, and introduced into host cells to prepare a
recombinant antibody. The present invention also provides recombinant antibodies
prepared as described above.

[0222]  Furthermore, an antibody of the present invention may be a fragment of an antibody

or modified antibody, so long as it binds to one or more of the peptides of the
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[0223]

[0224]

[0225]

[0226]

invention. For instance, the antibody fragment may be Fab, F(ab')2, Fv or single chain
Fv (scFv), in which Fv fragments from H and L chains are ligated by an appropriate
linker (Huston et al., Proc Natl Acad Sci USA 85: 5879-83 (1988)). More specifically,
an antibody fragment may be generated by treating an antibody with an enzyme, such
as papain or pepsin. Alternatively, a gene encoding the antibody fragment may be con-
structed, inserted into an expression vector and expressed in an appropriate host cell
(see, for example, Co et al., ] Immunol 152: 2968-76 (1994); Better and Horwitz,
Methods Enzymol 178: 476-96 (1989); Pluckthun and Skerra, Methods Enzymol 178:
497-515 (1989); Lamoyi, Methods Enzymol 121: 652-63 (1986); Rousseaux et al.,
Methods Enzymol 121: 663-9 (1986); Bird and Walker, Trends Biotechnol 9: 132-7
(1991)).

An antibody may be modified by conjugation with a variety of molecules, such as
polyethylene glycol (PEG). The present invention provides for such modified an-
tibodies. The modified antibody can be obtained by chemically modifying an antibody.
These modification methods are conventional in the field.

Alternatively, an antibody of the present invention may be obtained as a chimeric
antibody, between a variable region derived from nonhuman antibody and the constant
region derived from human antibody, or as a humanized antibody, comprising the com-
plementarity determining region (CDR) derived from nonhuman antibody, the frame
work region (FR) and the constant region derived from human antibody. Such an-
tibodies can be prepared according to known technology. Humanization can be
performed by substituting rodent CDRs or CDR sequences for the corresponding
sequences of a human antibody (see e.g., Verhoeyen et al., Science 239:1534-1536
(1988)). Accordingly, such humanized antibodies are chimeric antibodies, wherein
substantially less than an intact human variable domain has been substituted by the
corresponding sequence from a non-human species.

Fully human antibodies comprising human variable regions in addition to human
framework and constant regions can also be used. Such antibodies can be produced
using various techniques known in the art. For example in vitro methods involve use of
recombinant libraries of human antibody fragments displayed on bacteriophage (e.g.,
Hoogenboom & Winter, J. Mol. Biol. 227:381 (1991), Similarly, human antibodies can
be made by introducing a human immunoglobulin loci into transgenic animals, e.g.,
mice in which the endogenous immunoglobulin genes have been partially or
completely inactivated. This approach is described, e.g., in U.S. Patent Nos. 6,150,584,
5,545,807; 5,545,806; 5,569.,825; 5,625,126; 5,633,425; 5,661,016.

Antibodies obtained as above may be purified to homogeneity. For example, the
separation and purification of the antibody can be performed according to the

separation and purification methods used for general proteins. For example, the
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[0227]

[0228]

[0229]

[0230]

[0231]

antibody may be separated and isolated by the appropriately selected and combined use
of column chromatographies, such as affinity chromatography, filter, ultrafiltration,
salting-out, dialysis, SDS polyacrylamide gel electrophoresis and isoelectric focusing
(Antibodies: A Laboratory Manual. Ed Harlow and David Lane, Cold Spring Harbor
Laboratory (1988)), but are not limited thereto. A protein A column and protein G
column can be used as the affinity column. Exemplary protein A columns to be used
include, for example, Hyper D, POROS and Sepharose F.F. (Pharmacia).

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

For example, measurement of absorbance, enzyme-linked immunosorbent assay
(ELISA), enzyme immunoassay (EIA), radioimmunoassay (RIA) and/or immunofluo-
rescence may be used to measure the antigen binding activity of the antibody of the
invention. In ELISA, the antibody of the present invention is immobilized on a plate, a
peptide of the invention is applied to the plate, and then a sample containing a desired
antibody, such as culture supernatant of antibody producing cells or purified an-
tibodies, is applied. Then, a secondary antibody that recognizes the primary antibody
and is labeled with an enzyme, such as alkaline phosphatase, is applied, and the plate is
incubated. Next, after washing, an enzyme substrate, such as p-nitrophenyl phosphate,
is added to the plate, and the absorbance is measured to evaluate the antigen binding
activity of the sample. A fragment of the peptide, such as a C-terminal or N-terminal
fragment, may be used as the antigen to evaluate the binding activity of the antibody.
BIAcore (Pharmacia) may be used to evaluate the activity of the antibody according to
the present invention.

The above methods allow for the detection or measurement of a peptide of the
invention, by exposing an antibody of the invention to a sample presumed to contain a
peptide of the invention, and detecting or measuring the immune complex formed by
the antibody and the peptide.

Because the method of detection or measurement of the peptide according to the
invention can specifically detect or measure a peptide, the method may be useful in a
variety of experiments in which the peptide is used.

XII. Vectors and host cells

The present invention also provides a vector and host cell into which a nucleotide

encoding the peptide of the present invention is introduced. A vector of the present
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invention is useful to keep a nucleotide, especially a DNA, of the present invention in
host cell, to express the peptide of the present invention, or to administer the nucleotide
of the present invention for gene therapy.

[0232]  When E. coli is a host cell and the vector is amplified and produced in a large amount
in E. coli (e.g., IM109, DHS alpha, HB101 or XL1Blue), the vector should have "ori"
to be amplified in E. coli and a marker gene for selecting transformed E. coli (e.g., a
drug-resistance gene selected by a drug such as ampicillin, tetracycline, kanamycin,
chloramphenicol or the like). For example, M13-series vectors, pUC-series vectors,
pBR322, pBluescript, pCR-Script, etc. can be used. In addition, pPGEM-T, pDIRECT
and pT7 can also be used for subcloning and extracting cDNA as well as the vectors
described above. When a vector is used to produce the protein of the present invention,
an expression vector is especially useful. For example, an expression vector to be
expressed in E. coli should have the above characteristics to be amplified in E. coli.
When E. coli, such as IM109, DHS alpha, HB101 or XL 1 Blue, are used as a host cell,
the vector should have a promoter, for example, lacZ promoter (Ward et al., Nature
341: 544-6 (1989); FASEB J 6: 2422-7 (1992)), araB promoter (Better et al., Science
240: 1041-3 (1988)), T7 promoter or the like, that can efficiently express the desired
gene in E. coli. In that respect, pGEX-5X-1 (Pharmacia), "QIAexpress system"
(Qiagen), pEGFP and pET (in this case, the host is preferably BL21 which expresses
T7 RNA polymerase), for example, can be used instead of the above vectors. Addi-
tionally, the vector may also contain a signal sequence for peptide secretion. An
exemplary signal sequence that directs the peptide to be secreted to the periplasm of
the E. coli is the pelB signal sequence (Lei et al., J Bacteriol 169: 4379 (1987)). Means
for introducing of the vectors into the target host cells include, for example, the
calcium chloride method, and the electroporation method.

[0233]  In addition to E. coli, for example, expression vectors derived from mammals (for
example, pcDNA3 (Invitrogen) and pEGF-BOS (Nucleic Acids Res 18(17): 5322
(1990)), pEF, pCDMS), expression vectors derived from insect cells (for example,
"Bac-to-BAC baculovirus expression system" (GIBCO BRL), pBacPAKS), expression
vectors derived from plants (e.g., pMH1, pMH2), expression vectors derived from
animal viruses (e.g., pHSV, pMV, pAdexLcw), expression vectors derived from
retroviruses (e.g., pZIpneo), expression vector derived from yeast (e.g., "Pichia Ex-
pression Kit" (Invitrogen), pNV11, SP-Q01) and expression vectors derived from
Bacillus subtilis (e.g., pPL608, pKTHS50) can be used for producing the polypeptide of
the present invention.

[0234] In order to express the vector in animal cells, such as CHO, COS or NIH3T3 cells,
the vector should have a promoter necessary for expression in such cells, for example,
the SV40 promoter (Mulligan et al., Nature 277: 108 (1979)), the MMLV-LTR
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[0235]

[0236]

[0237]

[0238]

[0239]

promoter, the EF1 alpha promoter (Mizushima et al., Nucleic Acids Res 18: 5322
(1990)), the CMV promoter and the like, and preferably a marker gene for selecting
transformants (for example, a drug resistance gene selected by a drug (e.g., neomyecin,
G418)). Examples of known vectors with these characteristics include, for example,

pMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSV and pOP13.
Although methods and materials similar or equivalent to those described herein can

be used in the practice or testing of the present invention, suitable methods and
materials are described. All publications, patent applications, patents, and other
references mentioned herein are incorporated by reference in their entirety. In case of
conflict, the present specification, including definitions, will control. In addition, the
materials, methods, and examples are illustrative only and not intended to be limiting.
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 present invention.

Examples

Materials and Methods

Cell lines

TISI, HLA-A*2402-positive B-lymphoblastoid cell line, was purchased from the
IHWG Cell and Gene Bank (Seattle, WA). COS7, African green monkey kidney cell
line, was purchased from ATCC.

Candidate selection of peptides derived from WDHD1

9-mer and 10-mer peptides derived from WDHD1 (GenBank Accession No:
NP_009017 (SEQ ID NO: 35)) that bind to HLA-A*2402 molecule were 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 were synthesized by Biosynthesis (Lewisville, Texas) according to a
standard solid phase synthesis method and purified by reversed phase high per-
formance liquid chromatography (HPLC). The purity (>90%) and the identity of the
peptides were determined by analytical HPLC and mass spectrometry analysis, re-
spectively. Peptides were dissolved in dimethyl sulfoxide at 20 mg/ml and stored at -80
degrees C.

In vitro CTL Induction

Monocyte-derived dendritic cells (DCs) were used as antigen-presenting cells to

induce cytotoxic T lymphocyte (CTL) responses against peptides presented on human
leukocyte antigen (HLA). DCs were generated in vitro as described elsewhere
(Nakahara S et al., Cancer Res 2003, 63(14): 4112-8). Specifically, peripheral blood

mononuclear cells isolated from a normal volunteer (HLA-A*2402 positive) by Ficoll-
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[0241]

Plaque (Pharmacia) solution were separated by adherence to a plastic tissue culture
dish (Becton Dickinson) so as to enrich them as the monocyte fraction. The monocyte-
enriched population was cultured in the presence of 1000 U/ml of granulocyte-
macrophage colony-stimulating factor (R&D System) and 1000 U/ml of interleukin
(IL)-4 (R&D System) in AIM-V Medium (Invitrogen) containing 2% heat-inactivated
autologous serum (AS). After 7 days of culture, the cytokine-induced DCs were pulsed
with 20 micro-g/ml of each of the synthesized peptides in the presence of 3 micro-g/ml
of beta 2-microglobulin for 3 hr at 37 degrees C in AIM-V Medium. The generated
cells appeared to express DC-associated molecules, such as CD80, CD83, CD86 and
HLA class II, on their cell surfaces (data not shown). These peptide-pulsed DCs were
then inactivated by X-irradiated (20 Gy) and mixed at a 1:20 ratio with autologous
CD8+ T cells, obtained by positive selection with CD8 Positive Isolation Kit (Dynal).
These cultures were set up in 48-well plates (Corning); each well contained 1.5 x 10*
peptide-pulsed DCs, 3 x 105 CD8+ T cells and 10 ng/ml of IL-7 (R&D System) in 0.5
ml of AIM-V/2% AS medium. Three days later, these cultures were supplemented with
IL-2 (CHIRON) to a final concentration of 20 IU/ml. On day 7 and 14, the T cells were
further stimulated with the autologous peptide-pulsed DCs. The DCs were prepared
each time by the same way described above. CTL was tested against peptide-pulsed
TISI cells after the 3rd round of peptide stimulation on day 21 (Tanaka H et al., BrJ
Cancer 2001, 84(1): 94-9; Umano Y et al., Br J Cancer 2001, 84(8): 1052-7; Uchida N
et al., Clin Cancer Res 2004, 10(24): 8577-86; Suda T et al., Cancer Sci 2006, 97(5):
411-9; Watanabe T et al., Cancer Sci 2005, 96(8): 498-506).

CTL Expansion Procedure

CTLs were expanded in culture using the method similar to the one described by
Riddell et al. (Walter EA et al., N Engl ] Med 1995, 333(16): 1038-44; Riddell SR et
al., Nat Med 1996, 2(2): 216-23). A total of 5 x 10* CTLs were suspended in 25 ml of
AIM-V/5% AS medium with 2 kinds of human B-lymphoblastoid cell lines, in-
activated by Mitomycin C, in the presence of 40 ng/ml of anti-CD3 monoclonal
antibody (Pharmingen). One day after initiating the cultures, 120 IU/ml of IL-2 were
added to the cultures. The cultures were fed with fresh AIM-V/5% AS medium
containing 30 [U/ml of IL-2 on days 5, 8 and 11 (Tanaka H et al., Br J Cancer 2001,
84(1): 94-9; Umano Y et al., Br J Cancer 2001, 84(8): 1052-7; Uchida N et al., Clin
Cancer Res 2004, 10(24): 8577-86; Suda T et al., Cancer Sci 2006, 97(5): 411-9;
Watanabe T et al., Cancer Sci 2005, 96(8): 498-506).

Establishment of CTL. clones

The dilutions were made to have 0.3, 1, and 3 CTLs/well in 96 round-bottomed
micro titer plate (Nalge Nunc International). CTLs were cultured with 1 X 10* cells/
well of 2 kinds of human B-lymphoblastoid cell lines, 30ng/ml of anti-CD3 antibody,
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[0242] Specific CTL activity

To examine specific CTL activity, interferon (IFN)-gamma enzyme-linked im-

munospot (ELISPOT) assay and IFN-gamma enzyme-linked immunosorbent assay
(ELISA) were performed. Specifically, peptide-pulsed TISI (1 x 10%/well) was

prepared as stimulator cells. Cultured cells in 48 wells were used as responder cells.

IFN-gamma ELISPOT assay and IFN-gamma ELISA assay were performed under

manufacture procedure.

[0243] Establishment of the cells forcibly expressing either or both of the target gene and

HLA-A24

The cDNA encoding an open reading frame of target genes or HLA-A*2402 was

amplified by PCR. The PCR-amplified product was cloned into the expression vector.

The plasmids were transfected into COS7, which is the target genes and HLA-

A*2402-null cell line, using lipofectamine 2000 (Invitrogen) according to the manu-

facturer's recommended procedures. After 2 days from transfection, the transfected

cells were harvested with versene (Invitrogen) and used as the target cells (5 X 10*

cells/ well) for CTL activity assay.
[0244] Results 1

Enhanced WDHD1 expression in cancers

The wide gene expression profile data obtained from various cancers using ¢cDNA-
microarray revealed that WDHD1 (GenBank Accession No. NM_007086,
NM_001008396; for example, SEQ ID No: 31) expression was elevated. WDHD1 ex-

pression was validly elevated in 4 out of 11 bladder cancers, 1 out of 5 breast cancers,

8 out of 8 cervical cancers, 1 out of 12 cholangiocellular carcinomas, 19 out of 22

CMLs, 15 out of 34 esophagus cancers, 3 out of 3 gastric cancers, 1 out of 3

lymphomas, 5 out of 11 osteosarcoma, 2 out of 27 prostate cancers, 2 out of 11 renal
carcinomas, 3 out of 7 SCLCs, 1 out of 1 NSCLCs, 3 out of 3 testicular tumors as

compared with corresponding normal tissues (Table 1).
[0245]
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am no aci d(s)3pgye substi tjyhakpdebet ed, 1 nse;i wqi or added yo an am no acid
sequence sel °E ed from t'r(-l‘< \3 ionw sting )112 SEQTD NG 80’. . 1277 13,
14, 19 and 29 to—vyieldambdittred peptidethatretainsthe—ability—to bind
to an HLA antPgen” and i nddee U@ oxic T | ynphbeytes (CTL)?inducibility.
[Cl ai m 31The %ol at ed peptAWOPEBGELai m 1 or 279%herein thelHLA antigen is
HLA- A24. [ am 41The isqlffag@(ijJpptl de of anysone of cI al e 1 to 3,
wherein said E%pti de | S T j de or decapgptide. aign 51The pepti de
of any one ot—¢larnms—2-t¢ havi-ng—at—teastone—subs u-on—seleeted from
the group coh&ft | ng of - | GYSNTATE 55 13

273 GYAICGLAW 5 14

971 KQASAASYF 4 15

136 DAPVLSLSF 3.6 16

94 TINANHVVF 3 17

549 TSALLLRLF 24 18

727 EQFWRSVIF 2 19

280 AWHPTCGRI 1.2 20

[0248] [Table 2b]

HIA-A24 binding 10mer peptides derived from WDHD1

Start Position amino acid sequence score SEQ ID NO

457 CYNDEQDNALI 108 21

798 KYASRSRKLI 100 22

131 TFRGHDAPVL 20 23

778 EFRCVELADL 20 24

445 REMVWNSIGI 15 25

088 KTEEVKEENL 14.4 26

80 TFPEGVPDGI 12.6 27

748 EYEESTKNQA 10.8 28

625 SYLAWIGFSA 10.5 29

518 SWDSSKEWII 1 30

Start position indicates the munber of amino acid residue from the N-terminus of

WDHDI1.

Binding score is derived from “BIMAS”.

[0249] CTL induction with the predicted peptides from WDHD] restricted with HLA-
A*2402

CTLs for those peptides derived from WDHD1 were generated according to the



(a) the second amino acid fromN-termpgss is or is nodified to be an am no
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met hi oni ’eoant/ass3opt ophan, and (b) the C-term nal am n®CATPL11/805866 i S
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that present (%E dﬂpﬂl@)@)é‘?) #@léﬂﬁbe\b’ﬂﬂi@ 62433 orEQID N%i%ch#ﬂc&“@l and an
HLA antigen gupHIei-A2$9§AGSEQID N@ﬁl?W(li %%&Wﬁiﬁfmﬂgﬂ@iﬂi 66 (d)

o o one” oAl 15 6 T BAE D0 R RSPaTh Wil By 0B FLedh [ ot

combi nati on WDHRIDA - AR&1 0B USEQAD YO9g e@t(arb’[he ottadr hied, ,nofspeditit @Teéd for a
purpese el ol LRV LR SRR LR Bb el SESTLTIONSE 0
post oper at i v@lem@ah(rse rP@Btl@S had Qamhk binding 2(CVV1)Y wohibl L tA "@A82.t Avea %’chal [Claim
91The phar ”a%%étdf%@gatﬁ%rﬁa%s eﬁe‘cﬁf& g H‘Ipﬁyduf:%rm&!l@ﬁ&%bgé‘&ec?ﬂ&mhe CTL
istration to a sub
stlmulated with WDHD1-A24- 9 798 SEQ ID NO: 1) (h). As a result, it indicated that
7 peptides derived from WDHD1 were selected as the peptides that could induce
potent CTLs.
[0250] Establishment of CTL lines and clone against WDHD1 derived peptide
The cells that showed peptide specific CTL activity detected by IFN-gamma
ELISPOT assay in the well number #6 with WDHD1-A24-9-237 (SEQ ID NO: 12) (a),
#1 with WDHD1-A24-9-844 (SEQ ID NO:13) (b) and #3 with WDHD1-A24-10-625
(SEQ ID NO:29) (c) were expanded and CTL lines were established by limiting
dilution as described in the "Materials and Methods" section above. The CTL activity
of these CTL lines was determined by IFN-gamma ELISA assay (Figure 2a-c). The
CTL lines demonstrated potent IFN-gamma production against the target cells pulsed
with the corresponding peptide as compared to target cells without peptide pulse. Fur-
thermore, the CTL clone was established by limiting dilution from the CTL lines as
described in "Materials and Methods", and IFN-gamma production from the CTL
clone against target cells pulsed peptide was determined by IFN-gamma ELISA assay.
Potent IFN-gamma productions was determined from the CTL clone stimulated with
WDHD1-A24-9-844 (SEQ ID NO: 13) (Figure 3).
[0251] Specific CTL activity against target cells expressing WDHD1 and HLLA-A*2402
The established CTL lines and clone raised against each peptide were examined for
the ability to recognize target cells that express WDHD1 and HLA-A*2402 molecule.
Specific CTL activity against COS7 cells which transfected with both the full length of
WDHDI1 and HLA-A*2402 gene (a specific model for the target cells that express
WDHDI1 and HLA-A*2402 gene) was tested by using the CTL lines and clone raised
by corresponding peptide. COS7 cells transfected with either full length of WDHDI1 or
HLA-A* 2402 were prepared as the controls. In Figure 4, the CTL clone stimulated
with WDHD1-A24-9-844 (SEQ ID NO: 13) showed potent CTL activity against COS7
cells expressing both WDHD1 and HLA- A* 2402. On the other hand, no significant



[C ai m101A net hod for inducing an antiggen-presenting cell (APC) with CTL
In- ducibility, conprising a step selected fromthe group consisting of:
(a) cont awOi20/@R0APC With the peptide of any one of cl & KEP2011/005864 n
vitro, ex vivo or in vivo, and (b) introducing a polynucl eotide encodi ng
the peptide of any one of clains 1 to 5 into an APC. [Claim 111A nethod for

i(n?UCi ng fit CIfaeciﬁ@CWCIﬁiaéﬁﬂgy @assﬁeﬁ&_}_&?i%%ﬁ{s?ﬂlefcbﬁ)@i‘)l%.E%L@&%}&Riﬁ%&rﬁl It ng of ':t
a) co-culturing a - itiv c , i resents on its
St face a conprortaredm R RHA! Agb S HA 8B 155 ver e BhERGR ot s 1
to 5, gb) COja?dlbdedSr%tétgomm@Eﬁ’gmﬂt kx?‘mh HLAeﬁLﬂf24Mtrﬂblamleeamsmmﬂccygiéﬁzehfby
presents on its~surface a e D of  any
Breserts, o BECTALIACG AGRTRLES: Sy Spl £5Hh 560 3  RePLi ekl

pol ynucl eot i dehpWDHDE nenthedesgaldnesdicapelvaselne foepaiphorwitifeRHRUbxAI t

pol ypepti des

AL SlRokhe TCR fornmed by said TCR subunit pol ypeptides is
capabl el- g% b'rrp Ing to a.co ex of an HLA antigen and the peptide of any
one of 8434l s Hompglo Lyl ntl 1A ai m 121An isol ated APC t hat

presents on i tEhedUrifsaientdated mitheXDOID la A2HIOA7 ANSEGEID Bido)a pept i de of any
et hod compr PR et £ BUSEEEIND O WG A ear epiRatguat T Y 2
contacti ng atWRBO WAZk Ot (SER MUY Oof3)aMplding-AcX-¢La3 (EQIPNG:1#h vitro, ex
vivo or in ViwBHANA24.0D) 7 (@EWRU?B)&%@WMHWL&QLH9-%_2? '@?E’éiIbeN(t)%g peptide
of any one of clainms 1 to 5 i1nto an APC. [Calm141An | solated CIL that
targets the ﬁb(bw%%g@fw%mﬁn% precHic CThpptvity. {Bisgesultgrayfgg due to the fact that
2012/ 053206 P skiaéhkd b0 Ma8ED 1[ A2 Aabm3153EQEDINO: Of WHIRID 18y 24496 Wh (SHQ 119
' nduced by 2 \RENRIRERPALS M8 ASEFD NO:12), WDHD1-A24-9-844 (SEQ ID NO:13),
WDHD1-A24-9-273 (SEQ ID NO:14), WDHD1-A24-9-727 (SEQ ID NO:19) and
WDHDI1-A24-10-625 (SEQ ID NO:29) are homologous to peptide derived from other
molecules that are known to sensitize the human immune system. To exclude this pos-
sibility, homology analyses were performed for this peptide sequence using as queries
the BLAST algorithm (http://www.ncbi.nlm.nih.gov/blast/blast.cgi) which revealed no
sequence with significant homology. The results of homology analyses indicate that
the sequence of WDHD1-A24-9-731 (SEQ ID NO:6), WDHD1-A24-9-611 (SEQ ID
NO:8), WDHD1-A24-9-237 (SEQ ID NO:12), WDHD1-A24-9-844 (SEQ ID NO:13),
WDHD1-A24-9-273 (SEQ ID NO:14), WDHD1-A24-9-727 (SEQ ID NO:19) and
WDHDI1-A24-10-625 (SEQ ID NO:29) are unique and thus, there is little possibility,
to our best knowledge, that this molecules raise unintended immunologic response to
some unrelated molecule.
[0253]  In conclusion, we identified novel HLA-A*2402 epitope peptides derived from
WDHDI1 Furthermore, the results herein demonstrate that epitope peptides of WDHD1

may be suitable for use in cancer immunotherapy.

Industrial Applicability

[0254]  The present invention provides new TAAs, particularly those derived from WDHD1
that induce potent and specific anti-tumor immune responses and have applicability to
a wide array of cancer types. Such TAAs are useful as peptide vaccines against
diseases associated with WDHD1, e.g., cancer, more particularly, bladder cancer,
breast cancer, cervical cancer, cholangiocellular carcinoma, CML, esophagus cancer,
gastric cancer, lymphoma, osteosarcoma, prostate cancer, renal carcinoma, SCLC,
NSCLC and testicular tumor.
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Claims

An isolated peptide comprising the amino acid sequence of SEQ ID
NO: 32 or an immunologically active fragment thereof, wherein said
peptide can bind to an HLA antigen and induce cytotoxic T lym-
phocytes (CTL) inducibility.

An isolated peptide following (a) or (b):

(a) an isolated peptide comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 6, 8, 12, 13, 14, 19 and 29;
(b) an isolated peptide comprising an amino acid sequence in which
one, two, or several amino acid(s) are substituted, deleted, inserted or
added to an amino acid sequence selected from the group consisting of
SEQID NOs: 6, 8, 12, 13, 14, 19 and 29 to yield a modified peptide
that retains the ability to bind to an HLA antigen and induce cytotoxic
T lymphocytes (CTL) inducibility.

The isolated peptide of claim 1 or 2, wherein the HLA antigen is HLA-
A24.

The isolated peptide of any one of claims 1 to 3, wherein said peptide is
a nonapeptide or decapeptide.

The peptide of any one of claims 2 to 4, having at least one substitution
selected from the group consisting of:

(a) the second amino acid from N-terminus is or is modified to be an
amino acid selected from the group consisting of phenylalanine,
tyrosine, methionine and tryptophan, and

(b) the C-terminal amino acid is or is modified to be an amino acid
selected from the group consisting of phenylalanine, leucine,
isoleucine, tryptophan and methionine.

An isolated polynucleotide encoding the peptide of any one of claims 1
to 5.

A composition for inducing a CTL, wherein the composition comprises
one or more peptide(s) of any one of claims 1 to 5, or one or more
polynucleotide(s) of claim 6.

A pharmaceutical composition, comprising:

(a) one or more peptide(s) of any one of claims 1 to 5;

(b) one or more polynucleotides of claim 6;

(c) one or more APCs or exosomes that present a complex of the
peptide of any one of claims 1 to 5 and an HLA antigen on their

surface; or
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(d) one or more CTLs that recognize a cell presenting a complex of the
peptide of any one of claims 1 to 5 and an HLA antigen on its surface,
in combination with a pharmaceutically acceptable carrier,

formulated for a purpose selected from the group consisting of:

(1) treatment of an existing cancer,

(ii) prophylaxis of a cancer,

(1i1) prevention of a postoperative recurrence of a cancer, and

(vi) combinations thereof.

The pharmaceutical composition of claim 8, formulated for admin-
istration to a subject whose HLA antigen is HLA-A24.

A method for inducing an antigen-presenting cell (APC) with CTL in-
ducibility, comprising a step selected from the group consisting of:

(a) contacting an APC with the peptide of any one of claims 1 to 5 in
vitro, eX vivo or in vivo, and

(b) introducing a polynucleotide encoding the peptide of any one of
claims 1 to 5 into an APC.

A method for inducing a CTL, comprising a step selected from the
group consisting of:

(a) co-culturing a CD8-positive T cell with an APC, which presents on
its surface a complex of an HLA antigen and the peptide of any one of
claims 1 to 5,

(b) co-culturing a CD8-positive T cell with an exosome, which presents
on its surface a complex of an HLA antigen and a peptide of any one of
claims 1 to 5, and

(c) introducing into a T cell a polynucleotide/polynucleotides encoding
T cell receptor (TCR) subunit polypeptides, wherein the TCR formed
by said TCR subunit polypeptides is capable of binding to a complex of
an HLA antigen and the peptide of any one of claims 1 to 5 on a cell
surface.

An isolated APC that presents on its surface a complex of an HLA
antigen and a peptide of any one of claims 1 to 5.

The APC of claim 12, which is induced by a method comprising a step
selected from the group consisting of:

(a) contacting an APC with the peptide of any one of claims 1 to 5 in
vitro, eX vivo or in vivo, and

(b) introducing a polynucleotide encoding the peptide of any one of
claims 1 to 5 into an APC.

An isolated CTL that targets the peptide of any one of claims 1 to 5.
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The CTL of claims 14, which is induced by a method comprising a step
selected from the group consisting of:

(a) co-culturing a CD8-positive T cell with an APC, which presents on
its surface a complex of an HLA antigen and the peptide of any one of
claims 1 to 5,

(b) co-culturing a CD8-positive T cell with an exosome, which presents
on its surface a complex of an HLA antigen and a peptide of any one of
claims 1 to 5, and

(c) introducing into a T cell a polynucleotide encoding T cell receptor
(TCR) subunit polypeptides, wherein the TCR formed by said TCR
subunit polypeptides is capable of binding to a complex of an HLA
antigen and the peptide of any one of claims 1 to 5 on a cell surface.

A method of inducing an immune response against cancer in a subject,
comprising the step of administering to the subject a peptide of any one
of claims 1 to 5 or an immunologically active fragment thereof, or a
polynucleotide encoding the peptide or the fragment.

An exosome that presents a complex comprising the peptide of any one
of claims 1 to 5 and an HL A antigen.

A vector comprising a nucleotide sequence encoding the peptide of any
one of claims 1 to 5.

A host cell transformed or transfected with the vector of claim 18.

An antibody against the peptide of any one of claims 1 to 5, or im-
munologically active fragment thereof .

A diagnostic kit comprising the peptide of any one of claims 1 to 5, the
polynucleotide of claim 6 or the antibody or immunologically active

fragment of claim 20.



