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PEPTI DES AND VACCI NES | NCLUDI NG THE SAME Techni cal Field [0001] The present
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[0003]  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.

[0004]  The chromosome 18 open reading frame 54 gene (C18orf54, GenBank Accession
No: EAW63006 or NP_775800) was identified from cDNA library screening by
Mammalian Gene Collection (NPL 14). C180rf54 has been over-expressed in bladder,
lung and other multiple cancers and not expressed in normal organs except for testis.

Moreover, suppression of C18orf54 by siRNAs resulted in growth retardation in the
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[0006]  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, C18orf54 (for example, SEQ ID NO: 34 and 35, also indicated in GenBank
Accession No. NM_173529, or SEQ ID NO: 40, also indicated in GenBank Accession
No. EAW63006) has been identified as up-regulated in cancers, including, but not
limited to, acute myelogenous leukemia (AML), chronic myelogenous leukemia
(CML), bladder cancer, breast cancer, cervical cancer, cholangiocellular carcinoma,
esophagus cancer, gastric cancer, lymphoma, osteosarcoma, prostate cancer, renal
carcinoma, small cell lung cancer (SCLC), non-small cell lung cancer (NSCLC), soft
tissue tumor and testicular tumor. Thus, the present invention focuses on C18orf54 as
an appropriate cancer marker and a candidate for the target of immunotherapy.

[0007]  In the course of the present invention, specific epitope peptides of the gene products
of C18ort54 that possess the ability to induce CTLs specific to C18orf54 were
identified. As discussed in greater detail below, peripheral blood mononuclear cells
(PBMCs) obtained from a healthy donor were stimulated using HLA-A*0201 binding
candidate peptides derived from C18orf54. CTL lines were then established with
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[0014]  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 the APCs presenting the peptides of the present invention.

The applicability of the present invention extends to any of a number of diseases
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[5]; [7] AC@M%%S&Q MyYNQshdukitng % 18114, 2(i3ed é2n t he conposition
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4] The isolated peptide of any one of [1 to rein said peptlge 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 leucine and methionine, and

(b) the C-terminal amino acid is or is modified to be an amino acid selected from the
group consisting of valine and leucine;

[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,

formulated for a purpose selected from the group consisting of:



6 WO 2012/ 053200PCT/ JP2011/ 005844 (i) tyeatment of an existing cancer, (ii)
prophyl axis of a cancer, (iii) prevention of a postoperative recurrence of
a cancer ,weandi2(osB3ooconbi nati ons thereof; [9] The phar ma®€uPEL/0ES844p0Si t i ONn
of [8], fornmulated for adm nistration to a subject whose HLA antigen is
HLA- A2; [10] A nmethod for inducing an antigen-presenting cell (APC) with
CTL i nduci bi l(i)tigatneaepf irséxiging cashep, sel ected from the group consisting of:
(a) contactiggklan ﬁAFl’C.Wi%h t he peptide of any one of [1] to [5] in vitro,
ex vivo or i nARVBY'EHY ¢ 5"t ]t r oduci ng a pol ynucl eoti de encodi ng t he
pepti de of aryi)preeention df]a pestdpbiativeitasuaencaRCa daiddr, adnet hod for i nducing a
CTL, conpri si ] d fromthe group consisting of: (a)

co-cul turi ng(ggggﬁ%gg?@ﬁgﬁg ‘cell with an APC, which presents on its
surface a coflBie pirrmecepfigrl sampganomeld 81-Harmydpted for agminipijatiphdo gisupiest ¢ o
[3], (b) co-vaekd HILiAnghiRetBHPASALI ve T cell with an exosome, which
presents on i surface. a, conpl ex of an HLA anti nd .a peptide .of any
one of [1] téhﬁe‘} meffipg Toy aylugipg F“E)a%%eﬁ@})r?ﬁ‘?fltﬁn%ceﬁg@@cs with cRE nduclbifty,

pol ynucl eot i dempdkiypuctepotiedes fencodigngiplconskiing @cept or ( TCR) subuni t
pol ypepti des, wh .0 th for . he T upd,t I ides is
Capable of biHdeRGeiS: Al ReSsPul A PRRiR NS ol LR TR in SiolBE PG Loy
one of [1] toijobhndn a cell surface; [12] An isolated APC that presents on

its surface g GRRhRNLS p@APnldidd AP bhaRihARE p tR%R)tfiaﬁﬁoﬁ’é oY tPR§iRb ah 1] tO
[5]; [13] The 'APC of [12?, which 1s 1 nduced by a nethod conprising a step
selected fro le group consisting of: (a) contacting an APC with the

peptide of anyljenedfod(fdt indacib®h ATL, ¢bipAsin@% steh\eledted iffdnVihe @rowgnd  (b)
i ntroducing a 1Qol%/nucfl eoti de encodi ng the peptide of any one of [1l] to [5]
into an APC; cohsistingof:

(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 [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

(c) introducing into a T cell a polynucleotide encoding T cell receptor (TCR) subunit



[14] An isolated CTL that targets any of the peptides of [1] to [5]; [15]
The CTL of [14], which is induced by a nethod conprising a step sel ected
from t he Woaor/sae8i sting of: (a) co-culturing a CD8-p@siriPua1/00586€d | with
an APC, which presents on its surface a conplex of an HLA antigen and the
pepti de of any one of [1] to [5], (b) co-culturing a CD8-positive T cell

with an exos@BRpept e§hv]9€ré&§%€ PCRTokh&l HHht aER %b%ﬁff@b?beﬁﬂde@ﬁ‘s ddﬁaé?bl@@?' gen
and a pepti d?’? ofp any ucing into a T cell

(c) intro
a pol ynucl eo Il‘iié“getﬁég?ip?iﬁld?o Xo?eeitféél@ra[g?TCR) subunit 7 WO
2012/ 053200 P@Ird IR HEHiRainy pepinedesponsihisncdnbe il @Rubjechesmpysiidre
TCR subuni t o bl e .of binding.to the ti-de of any one of
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presents a cohflAxexsmpeitt ﬁgffserﬁéas@@pleaéowrlalﬁg ﬂzsmepafiep 1anyre[ofllldad an
HLA anti gen; [5]ah@lanMIVEGh@encONpri sing a nucl eoti de sequence encodl ng the
pepti de of any, one of A host t r ansf or
transfocted WK W%O«/%)AP&SH% etetioe bostipni ensiip RG4S HOT(HE oLt i de
of any one ofto[3]] to [5], or i munol ogically active fragnment thereof; and
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wi th the acconmpanying f g(yr es and exanpl es. is to be understood that

both the forégdi‘hglaglents C@fnm%@gﬁ%g%@epﬁ%@hww [4hi@ [phéher 8PYYBWI ng
detail ed deS@:IeloﬂHds on| 62 bethefanedeIydriimnetoRIgRady BeiMesraghitdht BOR201.estri ctive of

the pr Gﬁé@ﬂst ' ’U@E‘c%té Yy £ f%ﬁtu?ésh)? he%%&&ﬁf&ﬁ%%ﬂ%@@&ﬂé fHole f ugfagé%g%t%ﬁe%ecﬂé

i nvention. Invention I s erein wth
ref erence tof@l qmngéﬁtadw @qsé@ptiqncls &radod compraggion; withwibe lacgsenpappingdigatesd t hat

the descripti,Qfeksnpibd. Bt (dhd YileRtodd Bat HYIE He R ¢8A sh&nﬁ?}'} of@Bplstint ed as
limting of the inventi on Variqus. _npdi fications_an pli‘cations may_ occur

to those who B¥eatiakpiq g f9ltpwiRg defpiled dgserpfn %%BB?%qHHﬁIﬂﬁi&mbPﬂ@l@bﬁ A4 and

t he scope of nbh@sﬂnml%’lbﬂ he preaéntdmmb etlotayr dRenaappabsliciests af MR- prédekew se,
ot her objects

nef d d
w it be- mppartisn it il Sy e AR U PR b oL R 85 ber ow
and wi || be meadet 9f sppptic embodimentsoievil loelappcintedtthe ter descifptein iob]-ect s,
features, ”@sﬁﬂaﬁ%é‘ﬂﬂe BAMARSPLRS:s Wbl donBBuARPA G ink 0P MeiRFerfBR Varidhs

conjunction wth
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

[0017]  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.

[0018] [fig.1]Figure 1 is composed of a series of photographs, (a)-(j), depicting the results of



conpanyi ng exanples, data, figures andgll reasonable inferences to be
drawn therefrom alone or with consideration of the references incorporated
herei n. BVDOeb12Ds32wpi pti on of Draw ngs [0017] Vari ous asp@CTaPzmu005844
applications of the present invention will becone apparent to the skilled
artisan upon consideration of the brief description of the figures and the
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(SEQ I D NO 9) C S 0). (f) . in #4
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(SEQ I D NG 20 N(D)S2;H(1§ishdﬂveﬁbo\mlnt IFI‘Ggerﬂaﬁﬁed\&ﬁﬂﬂ.@s 2&aAp{r&SE®ith Bhd\Eandd), il )
shoued, potent, LN GeRIP RLAYHERL SR PRRLGE M 08 NMECLom, poe
cell's from cepeskpowdi Wgra/@dphndv@lrte egtxlplasﬂld‘eﬂ hoeseht ahitiasthasG¥ thd typigsl cabn

contrast, as fblsneyah‘?vet IR %?éaﬁ@ﬁ@\l g @&dcﬁ@n A8hPthe %ﬁ%cétﬂ‘nhﬁatlsf%tﬂamm
production from Cl8or f 54- A02-9-500 (SEQ ID NO 1)

(j) was not SHO@H>4 nmtﬂhéOQ SdiﬁB%NO 41> (J)rWﬁSélat gowing i thrﬁpggm pRYEriet i on
taﬁal |n|5: }\F tar gefie E@Jd kﬁ{l]ﬂd lpS@Bhciibi ﬁgaﬁﬂ@ta@%&@ E:@lﬂ)@f pu’iﬁie@ Vﬂﬁpﬁhb dﬁpro@ﬂﬁke peptide) Ql![ldl g-t es

e gams pr oduct j on_agai ns et cel any peptides.
0019 [F1g. sipngerie BeTERCGES ne ARy i Eais ot e priishai ity PP o
depicting theeptaksl ts of an | FN-gamma ELI SA assay that, in turn

denmonstpaf [Q E 8‘6?%5& ho §- 15 f
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CTL l'ines estahtrphiads Qﬁnﬁﬁﬂeﬂ%ﬁatG%rmlmﬁﬁ%O @%@'Iﬁ%@@?‘(‘é pot ent
| FN- ganma production as co t he caontral gures

ar ed
i ndi cates t h& PP gD i%ﬁ\f%é bﬁ@fld Caperded- 69?19 5%@ %\%5} he
appropri at e pepisagerheanshlts-demonstitathasCTheinkd&tgaRnal B Qb btidhwalg sddhst

target cells not t| d 0020 fi 1Fi

composed of - PRRLRRRFO N ARRREROOGESD of PRl WS 3P Bict i on o

the CTL cl oné@umst ‘atlindihaes thy I]FNfgamrmgprddllmnqn@galhstaamgbmllcjmlséd wéh the

stiml ated w eAQ%f - 9- 507

(SEQ I D NO 5) bﬁbﬁﬁg?%gh resu %‘gﬁcr?%%sﬁ% gﬁ%@ﬁat tﬁaucg% %@%%@é&a‘g i shed

by stimul ati &t plsad wide iypaptidefe show pot ent | FN-gamma pr oduct i on as

R S R R P g
rodu

Pndl cates thé&™ %r@o‘i]%‘?qsc?ﬁtaglég‘f’%ﬁ’ IIIHHP‘@%&?‘E‘ tjéonﬂgfe %ﬁﬁi‘@ﬁs Wi th any

peptides. [O08&hhlafdd Wit CFR@tiFLAN2i9525 (SEQEITYNaphH (d}amdﬁlmfsmhzeoxﬁéoﬂf ic CTL

activity agai el L *0201.

COs7 ce?ll sgt @f@?ﬁ ?)\S\n]g)t #}%Lé\,&iéﬁlg[fgn&% %t%%f fE‘i OI%eh %ﬁhs‘ﬁ' @Bygene wer e

prepared as ﬁh@umntl MoﬂhsBaCH'h@t@wh@W@n@nélﬁl\hgammeﬁdOdMCtlhn @1 8unfasel Wok- 9- 507

(SEQ ID NO_ He SIAOWE %‘% ukd, 0+ Cldi s iryd H:SN g&ﬁhl%frocﬁ%gn galulls% tér%é%%éﬁseﬁ ed
wi th both Cl8orf54 and HLA- A¥0201 (bl ack nge he Ot her

si gni ficant $pbed pith teerappseRTiafk Pfgptl\%gn%et élaf%l%e ail N apgiaguedydions 9 wo

2012/ 053200P@gﬁlﬂﬁzg}%%d&%ﬁéﬂpm@gr\ﬁasg e@tlaéger HLA- A*0201 (t riangle) or
cription

oot T fripaagt Bt Rl dnpChes ”gg%&%@&ﬁ%lﬁ QR Bl T 008

that express both C180rf54 and HLA-A*0201. COS7 cells transfected with HLA-
A*0201 or the full length C180rf54 gene were prepared as the controls. The CTL clone
established with C180rf54-A02-9-507 (SEQ ID NO: 5) showed specific CTL activity
against COS7 cells transfected with both C18orf54 and HLA-A*0201 (black lozenge).

On the other hand, no significant specific CTL activity was detected against target cells



can be used in the practice or testingof enbodinents of the present

i nvention, the preferred nethods, devices, and materials are now descri bed.
However, weoeforxssive present materials and net hods are destuPwad9osBe4 shoul d
be understood that these descriptions are nerely illustrative and not
intended to be limted. It should also be understood that the present

I nvention | Seﬁg&sélﬂg@lﬂﬁgmﬂ hre2PEfthiifpl) ¥ (383854 (Shapes, di mensions,

materi al s, dolwc);l e%]%& qécols etc. descri bed herein, as these may
vary in acco oLy MES; i rent ati on and optim zati on.
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invention, tRepdRId®R oPﬂE@E)F@&%%‘&&%n GATRORE bb ARidueEbefevet Qyﬁ@é‘llycﬁmos' tion
made by adni X@éc?q a conpound gtf é‘&iillﬁ té(r esent invention and a pharmaceutically

or physi ol ogf" %Oééee‘@walsp picatyeopaRd of Bfftme@%hqu\tfé A gpadilént -
herein refer $esﬁcﬁle§, SR @Noaedidua. corrp05| tion that is bio- logically or
physi ol al | ctive.. Par.ticul ar .in:.the context of .pharpmaceut.i cal
oot O (i 6t rrinier e & WED abieah e & PO bR BB RS " s hovs
an obj ecti ve aphiar madobogelt ab amfrfoectd arbrgs end apire, acndlmda@:i;:smlﬁatphmﬁamfceut i cal
conposi i ons ¢ Ok H$E tHe hatd? A1yt 6&%[@’5&11196 aaase‘éﬁﬂfn %ld% r Lahihye

i ngred| ents 1 n the conposli t1Irons na to at east O | Cal oOr
physi ol ogi calFids atpr%wn@ﬁméaﬁ‘é?émﬂépP@lfl&ﬁ&l#@tﬂOtﬁC%@&thaﬁer @@911 iyt the

indirectly. @éﬁé@r@bé Yas welICR ﬂ@&s,ts In@ualfrr&yaﬂe@@ﬂaﬂgﬁldneiﬂlé@nm gorhyldﬂbdypfdlineg
s and/.or 'tissS and so

cancer cell growh canc
on. Typicall amﬁ}?u‘faf‘é‘lﬁygg‘tmf”g%f 5(28{“?5380%6%? e&rﬁ‘éﬁ 1855 §‘r1?1ﬂ‘816%‘f1|38 Qg of CTLs
recogni zi ng @éfefﬁltb komgowaikclien hawd ths sarBebasncecltmmg sfroctoiel (ad elpha téeon acti ve

i ngredient” ferr

"t echni cal pr o Qa%y[t%lg%gfg] r‘\'ﬁarggw %rogs anhag][}lrrlr% eul i%r%l %%E}O%QE% a%ﬁ%mr(%l?'rl er"
or "physi ol o@p@mmg alalumeqwhwtéla@m moglrfTed Rgroug e nivelifesdrhackipmas (eag., ho-

phar maceut i caldsyiQf nBANRIQ ARtEakihY, sBRGERE %tﬁoﬁﬁ%%étﬁ}h’suff&ﬁﬁﬂ§'fﬂeon

subst ance, conpound or vehicle, including, but are not"limted to, a liquid
or solid fil IPBfase gimigageid ranstis; esters t%ehe@@ﬁ%l cempetrdBuhars g eri al .

[ 0031] Sone pRhansaesbti ﬁ@i]alcﬁﬁp@ﬁjsttd) ga@rgfan{lﬁ?acgﬁﬁsent invention find ]
partic use, as va |ne ontext. of the sent jnv ion, the
P e TG o o S s Brell o BBl o B R b TR ¢ o or s
to a conposi syabols bathehms lettte symhats irenontnoenidagh by ve, [LHAEHOB Bindlearicdlnduce
anti -tunor i ation into ani mal s. Unl ess ot herw se
defined, the ermaé(t:lg%?éghﬁgﬁ ers to the cancers over expressing O 8orf54
gene, exarrpl esThsftersi ‘ghng " naralideicleptidesaped npicldi¢ adide due wsednptercimegeablyadder

cancer, breagbrHRRRe inle&EsMeGHe s‘f)ééiﬁ@zﬂly ﬁ%@i%@ﬂ QeQGRIhY &Y the Bl NRTR
esophagus cancer, %?St“ c cancer, ly ost eosar conme, prostate cancer,

renal carci néHgred@y th F«]S@‘@moélb‘f%ccﬂ?t%%ﬂég]?dﬁ%ﬁr Cafd- t esti cul ar tunor .
[ 0032] Unl ess ot herwi se defined, the terns "cytotoxic T | ynphocyte"”,
"cytotoxic T cell" and



"CTL" are used interchangeably herein apd unl ess otherw se specifically

i ndicated, 12 WD 2012/ 053200PCT/JP2011/005844 refer to a sub-group of T

| ynphocytwe 20tezts3zpe capabl e of recogni zi ng non-sel f celPC3/JPE1gy0Q5844unOr
cells, virus-infected cells) and i nduci ng the death of such cells.

[ 0033] Unl ess ot herwi se defined, "HLA-A2", as used herein, representatively
ref er s [0028] he BighéypaHmpexidispt sused hovbindh rafercb uCiﬁodLbUIncﬁfdﬁlgrlﬁé slbdciﬁel‘deﬂl to,

HLA- A*0201, HL HLA-.A*0203 HLA 0204, HL_A- A HLA- 0206,
A A 0207 Haaledhe SeEieAag s N S oA MD E3s. by @ioa0y
HLAA* 0 219 , Hldﬂemyo vl mmblmmnﬁdfwﬁégecﬁﬁd 3redhergs : e Ispemﬁlfsieamtemtm 8dch t he
term "Ki " asisd AGGEL Dy lal B ELRIETCE O RIRITBAT Rl

reagents and o erelrn t
i nclude micr cb%ﬁlmcayg ﬂ@r@pbve lrmﬁm@@pt(s)aﬁmd 3y @ﬁrt ingreqigntffo that maéﬁ e ¢he qaiert he

term’ "kit" bagkyemat @ﬁiy b@d@ctﬁﬁiﬂréﬁ% 3dire69jﬂ'@f ﬁh@lrb&fy abnt @8Rt tonaRemor
mat eri al s. fétsx used herein |g t he context .of .a s&bg&gct or pati ent, the

phrase "subj &AL} %rragﬁé‘i&agﬂ‘%o YR L ARqre 8 the dngipiesor g HSSQRoRAL ¢ he
subj ect or pahée eﬂmokeoqsfuhg/gxgvaihe;nmbr hetrﬂftbaygpmsifyeqaﬁsmsmdtaé\aé& @ninegen

gene as the Mfl%logggf ARE il rgc%grﬁg g1 f){ rllg%i/t i(thec %&X {t%le Ip%ese tin etn?SH ltﬁe and

HLA- A2 antigen I'S expre I'n ce he” su as’ an HLA
anti gen. [oow]nTovhtalhn@acemc@httommmnﬁeefﬁﬁtth@tm C@mplosa:tummsdetb}ommgtdﬁe

present. | nvenbiiufd dpt piekdr efibM e PPN ltich e b logRaly R cancer,

)
atreatnment is geerre ]E)el caclous™ 1If @& | eads to clinical "benefit such
as, reducti oN°PR léﬁﬁ)‘if@ém on of C 8orf54 gene, or a decrease in size,

{Jr ev?l GEO(%‘E),] owm&@sta@tw&@@éd@étiﬁl @e%r?@frefreﬁ%%ﬁsmndeﬁn E'@@m@ﬂfbiﬁ@fﬂla‘[ M\Vﬂﬁ? tge
reatnment 1s.a 0 | CcCa I cacl OUsS a retards
or “pr ovent s AHEb ST PSR aBE: BirtioSs 58 MeitRisol SRR b g g

synpt om of cansiéon, the fermaedtowsngsdients refetseo misnigdarica ties sloovsedn deativeh any

Known et ho%ﬁ@%bﬁg@?ﬁ&ﬂ&t Yor LXFANIL NH IS f%%?in'[maf‘;c%t?cral E&Iﬂ%’&m&&ﬁ@? r 1190361 To

the extent t Nd CONpPos| tions |nven ion find
utility in thethedreaanant of preMentioprodwapeer, @ﬁﬁvamgredmn@phyh%l@ar@posafon& anger ,

such terns afnggiy 5?1%95!% ah8 ﬁﬁ)li’cl%lcdl' %?Ehﬁﬁﬂ@gl@aﬂyoacﬁglfl 8h chiR AP 1s3RlIoY tikded hat
reduces the burden of nortali dity from di sease. Prevention and

prophyl axi s SHRCHC¥URd “%Elyp?liefﬁé‘f‘ y’ %1@1& aﬁw&rry%wa lude reduging op inhjRifpg eppcer
| evel s. " Wi lcell gfdmrdanmgmg&ﬁtmmng aﬂd:epéapwh@x tiSsuay,@hd sb be. ngyi@nlgprrent of

di t I t d
encompase. actiOi] dlehPhuiThit Pialen Ko nParia ot sShgfiAle B Bmg A a
progr essi on otlla Bdisebsieg dodhuddied, elntefagwmmgm‘dlemyhpay)m]so asrateirdd msisr educi ng
t he negati Ve"bﬂEaG'Hn%fsu?&af?é F eaey }fﬁ?éa@P}ddﬁE'ted di sease by restoring function

and reduci ng di séase-re I cattons ternatively, prevention and
pr ophyI[894% cé?helﬁhﬁsﬁdéhaéﬁwwcﬁgh@ée@ﬁblﬁﬁwﬁylQIcPhY:Sl(?lﬁélP%lb{ wsepipbled at

al l evi ating theiepeuehidetitheRin, i@nPapheibcaiticdil af Pigfsiol Sxithlly Re4irANE t he
proliferation and net astasi s of tunors. !8037 the contéxt of the present

i nvention, tRETHALAOMPYPIIQRSM ?talﬂﬁﬂof)‘m}l? o gehig n@é@ggﬁd Yrarg jed IBRitsdent i on
of post oper atd,\wdiquetor sotid ¢@let, Rinenf excipiéntdeany ooénchpuail dtimlg Inee .

[0031]  Some pharmaceutical compositions of the present invention find particular use as
vaccines. In the context of the present invention, the phrase "vaccine" (also referred to
as an "immunogenic composition") refers to a composition that has the function to
improve, enhance and/or induce anti-tumor immunity upon inoculation into animals.

Unless otherwise defined, the term "cancer" refers to the cancers over expressing
C18orf54 gene, examples of which include, but are not limited to AML, CML, bladder
cancer, breast cancer, cervical cancer, cholangiocellular carcinoma, esophagus cancer,
gastric cancer, lymphoma, osteosarcoma, prostate cancer, renal carcinoma, SCLC,
NSCLC, soft tissue tumor and testicular tumor.

[0032]  Unless otherwise defined, the terms "cytotoxic T lymphocyte", "cytotoxic T cell" and

"CTL" are used interchangeably herein and unless otherwise specifically indicated,



13 WO 2012/ 053200PCT/ JP2011/ 005844 steps, such as the surgical renoval of
cancer cells, the inhibition of the gromh of cancerous cells, the

i nvol ut i omoap1zsgroessi on of a tunor, the induction of r@CTIBRONOEEEH
suppressi on of occurrence of cancer, the tunor regression, and the
reduction or inhibition of netastasis. Effective treatnent and/or the
prophyl axi s @éfec@ncsib- gie@p@fasg&nmytaﬁ 'tHayaIar&dpdmm@me@gnﬁii@g poegNosills of

i ndi vi dual f.t th

bl oo and_alt by SrESCiE0ut SOREBTERE! SRR EBR IR A MG cuTESTE For "exanpl e,
reduct i[00B3dr iUndeswemewise dbfisgdPtibAsAZ Gns tisdduiteesn gt presdnitatively refeesaitoi the
and/or the p %?P%ésaﬁiea%cﬂl&cdf‘{ﬂﬁc%ﬂlé?d@% a?é%%hﬁﬁ&@ ﬁ@ﬁ%ﬁ*dz@ﬁ‘r H oSt abl e

di sease. [00 i nve ant i body"

refers to i mA @@%éﬂ%tﬁ%@%ﬂ%fﬁsﬂ&%nﬂb&hé@% Htlh\at\*ﬁ?b% shei 0@l y
_rea?:t Idveht 0 HIdeN@na0 e RrOLRIIN, HLAD&’FUZlge%ILlAeAE@ihlﬁ, H'IL_A@A%O%)_F%YI({:IEAD

i ncl ude hunma odi es, chineric antibodi es,

bi specific a% %gg%% M% ag%éf 31 § anti bodi es fused to ot her
protei N80 r ddiledsaitiedrwise albfineah theboaly "ltlt"aagnmm ISerelﬁUfshlbﬁf imoefrenaa t@ntcobody
e Tone SR L RE PR S RS AR RGP LA SR Rl o BBl .

nonocl onal I es onal 4 speci f1c a (
(e.g., bispedidlids mivrdapagi ), majk(rtedndsrmn éttls he@stenﬂed)thahtﬂlawrrd'rkuti' bedi es,

and anti body hfrﬁléarfggé)ﬁrtﬁﬁlak Qﬁﬁbﬁ%l&h&yre%%tsbdnh/otr%tgﬁﬁ red bi ol ogi cal
activity. An "antib i ndi cat es asses 81 | gD, IgE, 119G and

IgM. Unless %Wﬁéﬁi#@él &b?hﬁﬁ@atext&rflawé@ﬁh@rdalrle@n espélraéﬁ 'Jubjest'y @ s used
hEr le: n ha;/ﬁ t})bﬁﬁtﬁ?fﬁ%ﬁ%ﬁgf}ﬁlsdﬂ&m@eﬁ tgmlskartﬁém cbyr @mq{lgnqx);zgl SRy

SKI in e a 0 | | S n el on e |

Penti den of CehaeistRuims Rl bkt HI S PR RS Bis A B MR OBe s ef or r od
to as " Cl8or fpadbifigptantdé:s )Class [haolean@anad Htle Ahmtiggeptexpesseden calbsdfftheom

Cl 8orf54 fun ni zed by CTLs, peptides derived from
Cl8orf 54 (SE%BI}J%}I{%% @%tap%ﬂig‘n%%%ggd to determ ne whet her they were

ant i gen0@ilt oplesthe extent hatgle mpthadpandeahpaskiioas ef themiesaniinggnsion rftnéruéldilt}l-lLA

al l el es (Dat g, %e%%n@kt of the SEUEMANt bPEMSed £ tredRrehPik dedROP  erliORG QU AirgE @l ., J
| munol 155: 4307 1995;  Kubo RT et  al J Immunol 152: 3913- 24 1994)

Candi dat es ofeag j¢ 9&211%1 REfEhid S prdisi Wégcta)élrwéerewwf&h&ﬂrﬁ 440219 2] denti fi ed
using the i nideca®einBizeHréviddnce irmaktigatRi gotdtitial 65thé CarldeinAlle subjet.fWheow ng

candi dat e petlde re| tifie 54- A02-9-500 (SEQ 1D NO 1),
TBor 1 54- A02- SUEOTTERG M RoProa e G, P CRBAT S By Pyt
18or f 54- AO2- Qa@ﬁﬁ ﬂ@&@ﬂnﬁng\@ pmyentﬁ)ﬂ%ﬂbwfam -aA0RiQ) §0TptOIBEQchieNCEITRR; 14
WO 2012/ 0532QQGHdsd B2 MR8 4ssociation with any known method for diagnosing or

treating the particular tumor type.

[0036]  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
already established disease by restoring function and reducing disease-related com-
plications. Alternatively, prevention and prophylaxis can include a wide range of pro-
phylactic therapies aimed at alleviating the severity of the particular disorder, e.g.
reducing the proliferation and metastasis of tumors.

[0037]  In the context of the present invention, the treatment and/or prophylaxis of cancer

and/or the prevention of postoperative recurrence thereof include any of the following



Cl8or f 54- A02-9-81 (SEQ ID NO 6), Cl80k%54-A02-9-457 (SEQ ID NO 7),
Cl8orf54- A02-9-107 (SEQ ID NO 8), Cl8orf54-A02-9-406 (SEQ ID NO 9),

Cl8or f 54-W0202/049%0( SEQ | D NO 10), Cl8orf54- A02-9-459 PEEQPLDI/MNGS4411) ,
Cl8or f 54- A02-9-123 (SEQ ID NO 12), Cl8orf54-A02-9-371 (SEQ ID NO 13),
Cl8or f 54- A02-9-43 (SEQ I D NO 14), Cl8orf54-A02-9-9 (SEQ ID NO 15),

Cl8or ]1: 54- A02sRp2QbcK HEHQE bldgNal rebfaval (Cflﬁﬁcfd‘fr5éﬂs€x%iﬁhi3ﬁﬁ)n(o$lf@ HOWNOHT 17) ,
Cl8or f54- A02-9-176 Q. D .18 Cl8or f 54- A02- 9- 494 E D NO 19),
C180r f 24 A02 BB BEg egnheidhyr regeeigpy 863 RS TE b are) P Y
Cl8or f 54- A02s0EprdEn(GEUrRnNOpt eyer, CE8uombbékegaRdol.0nd 71k Ke8EQdAnDING: 23) ,
Cl8or f 54- A02+,1 : 24 - 5),
Craort 54- 02 Ha0a5 " AE U R el A I FodM Rt (EBdeNe 5,
Cl8or f 54- A02 M@taligsandImpreyos N proglosisef getivgyalahaving caper, depepsepthede vero) |
C180r f 54- A02} @il f4n£BEDi BeN@Bod3Md alel 806 RAecfBRe domanl SERupMie: 31)
Cl8or f 54- A02- 10- 254 éSE | D NO.. 32) .and Cl8orf54- A02-10-19 t%S | D QEO 33).
[ 0040] Mor eov ERNCCEHOE FXATPIG; fedyrtiopidinaioy gRey ol FYRRIoMs qeysiBkyFiTesyelel | s
(DCs) | oaded trufidy dfddsehepophdesis ifchide MgF, 2054 G0gsafmbleyedstiablorstaéit usi ng
each of the fd Iel owi ng peptides; Cl8orf54-A02-9-460 (SEQ ID NO 2),
Cl8or f 54- A02-9501 (SEQ ID NO 3), Cil8orfb54-A02-9-255 (SEQ ID NGO 4),

Cl8or f 5d03802- In BEEcqh8RQO] e R@seB)invedligns ths erind2ngbaotiys r(fSE® [iD-NO: 9) ,

Cl8or f 54- AO2'n%négﬁ)bﬁﬁ%gnld%%gengsq}leregltﬁ%Jré%‘pé%g%aﬁy FAclivES d c@siﬁgateédf) , 15
WD 2012/ 053200PCT/ JP2011/ 005844 Cl18or f 54- A02-9- 240" (SEQ I D NO “20) and
Cl8or f 54- A02 PI¥Cin®A perEld thesepioAngpfibodyneu ipatédsiraan iibpdise Priomatized R8wed
pot e_ﬂéI S pe$ ihftiibscﬁ&[ llehaﬁf%]ﬂcvdn&iﬁo%g@ib[s‘p&ciﬁahﬂﬂ?]od@@l hlgmzﬁ?iéjl%ti%dibs, hAGRRELS Ve
pepti des. results herein de trate that or i s, an antigen

P eboon: sed by alr PRy oS Rpr vt bty Tediead FhiatReptihoe ot

Cl 8or f 54 r estaniiloddychebyin HiAedih the Sroadest sbiese Gh8 spdciical g wevdrs invace moax@pedsed
in cancer cel 8 i G UL NG . Lt ed -1 M.,
o bi adder "B, bySEHER apli BRI bbb QRhuddd 8L bl Bec hOBRR eyt
carci noma, edopiadinm eblsestyo gratt ahdbaskascard antipaghbrgmens selpodns die,
prostate cangghibithe@sirt@boIdpAM actRHy CAnNadtedy 8 Blilcates 38 4GisIMPE,, 204
testicular tumor but is not éxpressed in nost hormal organs, it Is a good
target for iﬁ&%ﬂ@ﬁh%?ﬁ‘]ﬂlg‘?’@us, the present invention provides nonapeptides
(pepti dgs ]cc:orrnmﬂaﬁ oterwise Sleﬁﬁa'dj 311 @&hdic?l%ﬂduﬁﬁt)iﬁ@féﬁnﬂ ecAIRRdih ﬁ@s&f thpephé des
conposed of ten am no acid,resjdues), o L-r.ecogni.zed epitopes, from

G Bort5a. - TEPREED oS PHATRlEEER o s r R AR B e b U et § e
t hat bi nds t enentibiiBelangsi gen and i nduces cytotoxic T |ynphocytes (CTL),
wher ei TO(H@? PeptPfggdlas the am no acid sequence of SEQ ID NO 35 or is an
i nunol ogi cal Iy e fragnent thereof. Specifically, the present

i nventi on proHegdesnd thq present Byt degerihed indpiad balomgmae e edeised ashe ani no
aci d sequencecsgh et gifie@m anong SEQ ID NGs: 2, 3, 4, 5, 9, 10, 14, 20 and

32. More specificall in SOne. odi ts,. . th esent invention provides
pepti des consi%‘fﬁ?@o%ﬁ‘ra?ﬁéatgﬁ?t}flgggﬁwf é%@&%@gggf%{l%a%%ﬂ@ggg(g | D NOs:
2, 3, 4, 5, 9ecopbizedBy CA.sapephtides derivbd B ee@EdatIdy SEQOM Max: 85 pwegraaalyzed
presently avaj | abl for .ex I on. the .lntern u s,thaese described
parker ketbtagifine GApnE ATy Wi fiebuSyl e CllBland L AEat 1885 £¢

cal cul at e t heomimyailynencafiteredttle’ abeewdate YatiabuBispeptitigess A4n@3HOA, 89116; gens

in silico. Binhno afdl Pirﬁ%u%ltlfﬁs!'ﬁrfbﬁﬁ,ilQ?ﬁF‘,SK%rR”P@t Negsmhiioppsdescri bed,
for exanple, I n Par | mmunol "1994, 152(1): 163-75; and

ker KCet al., J

Kuzushi ma K 8P1324; 198y Scrndiietes obBILey-A2 badiugpeptidgy despyephfross CaportEhrere

Bi oi nf or mat i ¢genti&O@¥sind theARfbrmanséh GuthgirBikfin@hffiniktics SMHLANARIERSfollowing

62: 378-84, 2003,. %{bt ho]gi,se foroigetw ning binding affinity are descri bed,

for exanpl e, “PHig4ePSRIER AE T N0l ogi cal Methods, 1995, 185: 181- 190
and Protein S&BocE4-ADODS001SAE@IB-NG@4AH, Therefore, one can readily utilize
such sof tware 4. 1110 ¥} eynfragnments derived from C 8orf54 that
have hi gh bi néﬁr%&g?@%?éggmkﬁéﬁtiﬂgﬁ%)i gens. Accordingly, the present

i nventi on encdnpasiSeARePBLHESEQIRPHIed. of any fragnents derived from

Cl8or f54 that dyaeershigh-dhsdioabi®idy with HLA antigens determ ned by
such known praograns. Furthernore, such peptides may include the full length

sequence of C @ﬂ'ﬁ@'%‘ﬁWéﬁ?ﬂBN@S)SS or 40). 1100431The pepti des of
the present invention, particularly the nonapepti des and decapepti des



16 WO 2012/ 053200PCT/ JP2011/ 005844 of the present invention, may be flanked

with additional am no acid residues so long as the peptide retains its CTL

i nduci bi IWOyo12[iss20parti cul ar additi onal am no acid resi ®0ESPEY 05844 onposed

of any kind of am no acids so long as they do not inpair the CTL

inducibility of the original peptide. Thus, the present invention

enconpasses [EEBbLiIfseARaBNESEOMDING: @f finity for HLA antigens, in

particular p i f54. Such peptides are, for exanple,

| ess than abgjﬂrtt8 %gz?éﬁ? Xg‘p §d§s(?%$f(2%1 ess than about 20 am no acids,

usual Iy | ess GlRarf5&#d2t9-167 (SEQ IDHO:K, 11, or 10 amino acids.

[ 0044] Gener al djyfi cations of one or nore am no acids
dd%orfsﬁ A, M@aenvg:seé(?ﬂﬁ 1\{(‘3

in a peptide Influ tlon of the peptide, or in some cases

even enhance GIRefaEPet9uiQ JANS: he original protein. In fact,

ITDgI ]1:| eg EGDUI(S@?S@AEOQQW@@E@@I\QWM sesl of an a(rjndno acid stequence I
modi fi ed by erting or adding one, two or severa
amno acid r ﬁé‘i% w‘ﬁ%ﬁ%ﬁhﬁ%@é&imnce sequence) have been known to
retain the bi(ﬁlSogBMOZaﬁ}Bﬂ/(SEQDI)N@telmrl ginal peptide (Mark et al., Proc
Nat| Acad Sci -6n. ZQl l er and Smth, Nucleic Acids Res
1982, 10: 64§71§§€6H@|% SR B T R D Nat I Ackd Sui USA 3982,
79: 6409- 13) CIBhus4- AdeébP(ﬂSlﬁ@IDd\Tans)enbodi ment of the present invention,

the peptide @\gbﬁg4g629§@4j éz%hbtl\)oq%t)the present invention nay be
conposed of the pegtl e consisting of the amino acid sequence selected from

among SEQ | D(NBeHI$A03-9-203 SEQIDND: 142, 20 and 32, in which one, two or
even nore amMmGodsi-o)ay- @7@(m§gll]jqiﬂb,e1t8 d, inserted and/or substituted.

[ 0045] One of ilL in.t i ecogni ze that individual nodifications
(i.e., delet |C§§8ﬁg?r$rb2£§?$§?s&ém&%3ns or substitutions) to an am no

aci d sequenc€hif6é Adl2te240 SHED NgNO:@RHN0 acid or a snmall percentage of the
overall am “%1%8&?4%%”@%{%8{%@1[%(5 r}l} he conservation of the properties

of t he original am no aci ain is thus referredto as
"conser vat i v& 180684400t i0#39 GEQ BdNEER224t i ve nodi fication”, wherein the

alteration otlgoggg%qumggﬁp{)sm imNo:protein with simlar functi ons.
Conservative substitution t I‘OVI ding functionally simlar am no acids

are wel | knoWr 8P #ad2ak% 1225%1 %IQ)fME)r operties of am no acid side chains
are hydr opholgl1goasd-2@2ag-85 (S I N&:.25M F, P, W Y, V), hydrophilic am no

acids (R D, 1 and si de chai ns having the

fol |l owi ng fuﬁéﬂ@?%ﬁ%%o&%’ %33(%"?(2 ﬁ%&‘ﬁ%&%n stics in common: an aliphatic

si de-chai n ( G18&¢f54AM2-10- 4363()S,EQaID|W) @yl group containing side-chain (S,
T, Y); a sul fd{rgoﬁg@r)g(ﬁ a| ) %@%g@:ﬁzl n (C M; a carboxylic acid and

am de containi ng sid a base containing side-chain (R

K, H:; and al‘;ﬁpﬁﬁﬁﬁ(@%h%(hﬁ QP 5iQeYehain (H F, Y, W. In addition, the
foll owi ng ei ghRogsoWeR-BACH B NGRBoNo aci ds that are conservative

2cid (D), O GUARTSTALPAIEE) CEQ IDWS010) 053200PCH IP201L1) 005B44 3y
Aspar gi ne (NﬂlSGfﬂ&aman) 259 (SEQ) IANG): r.%rzmenc( R) , Lysine (K); 5) Isoleucine
oo bRl liige 1 o e b 1,0
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;
C18o0rf54-A02-9-460 (SEQ ID NO: 2),
C18orf54-A02-9-321 (SEQ ID NO: 3),
C18orf54-A02-9-255 (SEQ ID NO: 4),
C18o0rf54-A02-9-507 (SEQ ID NO: 5),
C18o0rf54-A02-9-406 (SEQ ID NO: 9),
C180rf54-A02-9-496 (SEQ ID NO: 10),
C18o0rf54-A02-9-43 (SEQ ID NO: 14),



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

[ 0046] Such conservatively nodified peptides are al so considered to be
pepti des WO 20t5p0@sent i nventi on. However, the pepti dePofi/JPtial/prs8sent
invention is not restricted thereto and may include non-conservative

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

i nduci bi | i tym@oﬁB$ML%Qm (SEQMD X G:i2e0 apept i de. Furthernore, the nodified

pepti des do pti des of pol ynorphic variants,

i nt er speci esr&ﬁ%ﬂﬁﬁ%éﬁ% 10(%#4 Sﬁf@ Bldeg’??d 8orf54. [0047] Amino acid residues
may be [D0Eldr t elhessentatishasd €ULoshoaddedtenospehdicdePlt rdestyofzainbidapees@in

| vent i on O puRkd GARILINEL peBTIACTRE helu kA GEmBR: AR PG (10 of r om

to achi eve a e requl si
i nduci bility; an@gﬁ@ rsewé@vﬁ%@nd‘ ﬁhéfsthe peptides épéreéta&epliom@mt&es afids or

substi tutes) qugbf,fwre%{fmtédwmgqﬁfor exanpl e, 1, 2 or sever al) or a small
per cent age of Herein, the term seve(}rjf\g]é means 5

ami no acids, f ?Ceéﬁ%ﬁg ‘éf%‘égf‘d‘fe i} QgsreXPreRsed pRFEEft agd Usgiiehdn ‘é‘ihag\f% be
nodi fi ed may nbeluaﬁ% tor tHoes sf AMir, (B nphéder H:ﬁ%eﬂlbréaes&,ncéméerexalmaheerjﬂ% or

less, for exapple 4 Q4E1Wen, asgl. N LATUNGLDGL ABKs L NS, Pr esent

peptldes are pre oﬁmFLe Sory’ or eX0s 9 as 'a conpl ex
with an HLA afmsmgema prnstafd@anqeo,rremai cpeprontie SCLEaNSAILE’, nofit tissieltymeii @l ayed,

since the r egééltléﬁlhlt ﬁﬁnﬁ)fr bhh@ n%?%?&gﬁism%os@ ﬁ@ltn'laq %?gsaws 3P S%)@@d@%g@[l fBeiRg to

HLA antigens 1s alread % known (.1 | munol | mtinogeneti cs
1995, 41: 17snun3>theﬁ%iaafn huSw@zpresrssmV%m)me%ﬁ rfqné%ﬁpiﬂéﬁ%@sa%@a cemPetfeh

regul ?r ity [r%g nie éhﬁﬁ(ﬁ ady e@diuw)ta@tdtdgeapemmqg@ﬁd@s dsﬁ@sAf @h Shh%) pigsent

i nvention. or | des g i ndi ng

LTty end bR e s REEopRe B e oy A e A i e bt ¢ ut ed

wi th | euci neimwentiet provitdesen isold@ipepade frpbdindes> dnnHhAi anbigehandGndwres nal

amno acid i t

ised. Accor d?xt%im D hBhs e IO YR PRuh lechubliaenAane Buhid BRLGAALIRHY
anong SEQ | Dslﬁ@ O 35 o4 is @) ingnunpdogidadly azovcafr@gm@tuthrsrwﬁ epecifivellgdbond

amno acid f r?éibﬁthﬁvé}hlbﬁbfﬂxﬂ&b% p@f)tlde@%oﬁa%ﬁﬁg% Qm%@%ﬁ%%?ue%e Seihd a%lﬁ{% | D NO
is substltuted w th | eucine or hi oni ne erm nus of

am no aci d s@égdeRguenss sedegied @@Wﬂ&éﬁ% QN&% ?t?m‘*ea i 10n 14 20i3d 38rM|Oéch. ne
are enconpasspétifially i@ spireeeibodinenm) theoftesehudsthtidit providedpaptioes donbikgsiced

TocelT Teceptbl e Ta SusShine: il iRl B aberay Boutn Bs Thadad™ '
derrgn;strat eﬂ;)tzhat a peptide with am no aci d substitutions may be equal uto
(369: 3190 r %%1@%9 %%N”%%%f%%é@?ﬁ%&%f%‘gé@?ﬁ%%%@ﬁ%%@ﬂ%@ PSR e
et al. Cancems Rwse despribersing: C gtgd7/ Ipmugol l%%f 63-dP. can berethe! .

E 388:2)3 égB( 3kalk 3R thd bmd§rg RfiniBeOPAG O Vaﬁ“lous g@;ﬂﬁﬂﬁ aﬁm%oéntig@ﬁ@hﬂcﬁlﬂ@r

9- onne et Canc not her apy
(2004) 53, 3%7 E?%&%l? t@d‘?}ﬁ] Ii‘hg aﬁ‘P&%@rF@n%ﬁ\%%%‘FS a ‘116‘§ '%} ? P‘%}ggu % he
addi ti on of, Parker KiGwa abr J Bevernal1984) ]rﬁa(ka)cl@p‘n cantlh@lzhlslﬁmd/l@et 40, Bayodi nus  of

the present [ @Fﬁ RN ? p h g8 |.hdi ng
%, b sent 0Bl e, R TR0 IR RN PR ST
i nvention. [©0%al Ff@ﬂsu@%amré 62134 8 e 2@ M%Mtfomﬁtgmmngémdm afﬁmtxat ed
peptide of | %%dés&%bdlﬂyr e;cgfn% 1&2in tﬁé-]ou?ﬁal %@Irﬁﬂuﬁ&lo hldﬁeihﬁdé 9994 hgehi ch has
CTL i nduci bi | i ty and rs am no_acl d seqtience sel ected from anong:

181-190 and Protem SClence 2000 9: 1838- 1846 Therefore, one can readily utilize

such software programs to select those fragments derived from C18orf54 that have

high binding affinity with HLA antigens. Accordingly, the present invention en-

compasses peptides composed of any fragments derived from C18ort54 that have high

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

such peptides may include the full length sequence of C18orf54 (e.g., SEQ ID NO: 35

or 40).

[0043]  The peptides of the present invention, particularly the nonapeptides and decapeptides



(i) an amno acid sequence is selected{fromanong SEQ ID NGs: 2, 3, 4, 5,
9, 10, 14 and 20; (i1) an am no acid sequence in which one, two or
several awDro12a5810s) are nodified in the am no acid segquede1selsset ed from
anong SEQ ID NGs: SEQ ID NGs: 2, 3, 4, 5, 9, 10, 14, and 20, and (i)
the am no acid sequence of (ii), wherein the am no acid sequence has one or
both of the fbotHephesagt mha{tﬁmt ek bt flasked w1(t}aadd1hﬁ1a$ emma)ohcame@lau@g%doﬁg @& t he
N-term nus of, sai d . SE s_selegcte fro i ne an net hi oni ne;
a0yt ndh BRIk BRI AOERRT R HE BB AT s
anong val i ne naydel @oiosal of[a(D(SJEmjd\mfraauveac;ld$ $Te10pg estey dpm@ennpmhandL in-
provides an i h 1.Q0 aci ds
dﬁﬁl"ﬁkggf;%%}ﬁﬂﬁl P%)t dgsfhlfs %Q %é;entjlﬁvenﬁg eljrc%m&rsse} 136 d

in length whic rises the amn sequence
sel ected fr oM BiAS kipding gffinity HM ﬁ@tle@'@isdnsvetmem eemfdesE@l\ree fion 32,

(ii') an ani @qsaffsm SIRAPEHER lafe, YHe&BmPREless ﬂlwa&;uta@\éeﬁl% ac@dl’@ BReRREe(S)

are nodified in no acjd se ce_sel ect p ConS|st|ng
of SEQID Noghan OP ning agids. w?l?’y ﬂJgssttlli}e“ é‘?ﬁ“ﬁgga]c“i 3 Ee &‘P“tl‘iﬁ

wherein the agidno acid sequence has one or both of the foll ow ng
char act ti a) .the n 1.N0 fromth el m nus id
SEo 1 DfeHTs Sirema it DRERERIR BTk E i STRANERG Ml gl 18
C-terninal amphinflaeicg thd ftmailtah@E@e pepte, <i>lsm§eline@ta®d eferoenhanasrite deﬁmede and
| euci ne. [OOMCTBE%?'[IE n%'l%?(grd?élﬂdin%&hmbﬁlﬁeé E}Btﬂﬁgﬁ & rbeﬁ‘P T8 éoﬁqrp'% ed of

pr esented on 5 asS Co des are
cont act ed wi £ amm%amdxﬁftoeﬁmm%ﬁw by ﬁaegt%l@s{ Cieéréglgaméerpﬁg Pb%ﬁjmaﬁjorient o APCs

an processegwd gr §d’v@ﬂﬂfﬁﬂﬁrﬁ) adcﬂregﬁgaftb%%?ga{w%ﬂeﬂé%?&a}aé&@ﬁ&%( be&BSA NG
of an am no aci S S e roma 111 ' in
Arcat o be o Redd S RO RisRC FE T e e Pyt o0 PR N dddnsd)
peptides are WEoni ot 8d: ¥62ko; Alelsr ardoSrailyNeuntdiy Aclds Res dp8Li 10 648705ch
pept i des ar e o Gt L A0RAL W a1 sLIBSRORkL IR $aG B Grbs T denti cal

to a portion ' ' ' ' '
according to one embodlment of the present invention, the peptide having CTL in-

ducibility of the present invention may be composed of the peptide consisting of the
amino acid sequence selected from among SEQ ID NOs: 2, 3, 4, 5,9, 10, 14, 20 and
32, in which one, two or even more amino acids are added, deleted, inserted and/or
substituted.

[0045] One of skill in the art will recognize that individual modifications (i.e., deletions, in-
sertions, additions or substitutions) to an amino acid sequence which alters a single
amino acid or a small percentage of the overall amino acid sequence results in the con-
servation of the properties of the original amino acid side-chain; it is thus referred to as
"conservative substitution" or "conservative modification", wherein the alteration 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);
2) Aspartic acid (D), Glutamic acid (E);



sequence of an endogenous or exogenoussprotein having a different function,
side effects such as autoi mune disorders or allergic synptons agai nst

speci fi c WOR8t24158®8 nmay be i nduced. Therefore, one can perfvRON/HEEB! OQy
searches using avail abl e dat abases to avoid situations in which the
sequence of the peptide matches the am no acid sequence of another protein.
When it becor}t}&spérgme (Nbc{mmtalﬂﬁnét@pl ogy searches that there exists not even
a peptide with,1 .or Rggﬂ ds difference to the objective peptide, the
obj ective pep iAﬁ%mHjﬁi ed in order to increase its binding affinity
with HLA ant |5Q;Mucmndl)okeucm(éaslﬁeﬂlt@h@'r(ﬂyl) Ndlicé BV} ity without any danger
of such sideg TRER aving high binding affinity
to the HLA an??g&ﬁﬁaﬁanlhé)@:?%ﬁo&gggggve a% ex?))@ct ed to be highly effective,
t he candi dat &) |§efp)1tq PesThropitien(Taf eidse| ect ed according to the presence of

hi gh bi ndi N9 83 t@inTeXCEMétﬁldnﬁfél(%t(%ege%r er&gmbhepromrm%aﬂ for the

presen nduci bi | it in rase i.nduci.bili t
i ndi caﬁ@%“oé 53’61“ CPRsgTGfivEl Ptén%gﬁffqe EFé’Ufi%S hd 8&0@1‘1%6% 5
anti gen-pres eretsenitgnmlnbﬁ HARE=), thépeftide rof theCpTl:.sehﬂﬁiUé:ﬁtb]nlls hyt re$tﬁcﬂedldes t he

?;l%i_l : ty. of t er88% d%l ngt)clu@edﬁI CO%TCI'V%:?\; Ci]}il%ﬂ qt_n%ro 18 [ 9l ItLg I Httﬁ)'ln pronot e
YSI S Of ar ge [0) |ncrease produc

[ 0056] Conf i rrmmdlfmfrd KﬂPtldﬁ' Letamsjthlcﬂilm indycihdiyy bethaeugmpl umh@ﬂflb@p&mldnc Fnlg APCs

carrying hu%rﬁ{ﬁfé %trh&ﬁﬂé ”ééﬁfde%@[{@ﬂ &clu@e @leilgﬁéiﬁl%zepﬂ?&% opphages, and

dendritic cells , ecifically derived trom human
peri pher al buoelyal%heﬁaetréwmpeawm ogisth afteleles pf GlfAtI%n with the

pept i degp47m XiAginy at:ht @ﬁu@(}ﬁa}f bVRs&Rldl SubsaitbdlIRAdEERINE pejdidehss thEN- gamma

roduced and rel ease st the t. cel action
Cyatom t randleRr ARG THAT A easA Brameea Sed ekt R A
antigen (for aekiavpd bightiitosding efmityb&d rétain Benfhhiaied TL, indcilstityaonR, Longmat e
J, Al C L Di 9,
Rel a;"gg At | férab@ (E&‘lﬁe{ d@]t%an% ; %c'ﬁi@g# mtesigt?& a s@%&ﬁﬁgumb&ﬂfoz
epi t ope vaccierampla, Hl_ZAQrAewelipDR&m@H ansgeiagecofmngigo a@é@éimtenc@e GWMHLA cl ass

Il restrictedgleH)" ﬁt@éﬁ%%w&aﬁm% aéh%@%r E;&En;ﬁé@@'f@weﬂ 1fFﬁe b&%&ﬁ&g&ﬁ' l's may
be radi - ol abeled with_' such dctotOX|c act|V|

be
cal cul ated f B¢ %@Sota@ﬁrwctlt}edre%é%%@offffqré?ﬁﬁtfﬁéetaét@et 5%pf lg55. for example
Al ternativel M09 &r IBRYfddexaxpleilnedohy neasuring | FN-gamma produced and

I f Cs h i,lized i ,
nd i 0 ool i PR S AR el Bl RS R G o RENPRRES
nmonocl onal amwtll boet{oeeme 24006MpBy veshaan HLAgntipen. OThddinouti fwpliilesythatfare he
peptides as qlgﬁt?a{ﬂ gvﬁnce' the lan%oo %%g%?g& i Bg%;ég 5844

e 20heh
di scovered that n des or a epti es C#%v?egg am no Id sequence
sel ected fro Itﬁmﬁq@ amygms alpeadg knopyn g Ingmund 1994 15203% 3¢ [3mumowned

particul arly gBh@hs €345, iandurd; bithintnorso9ael 55:a80M), efddRidadbmdbaéd bniden to an

AT R O I e
denmonsto@Sed tﬂmbxe&ﬂplh Eeptésdessadging bightidly&-2bigding i Iaff&ﬁty thiodnol legy thel t h

Fg\?\;'r gets hceje:)lo\s{; gla Qa% fr%h{'t%r I\}({e(t)mmus g%ﬁugtap\%ltg Iie% Hl% ot mceﬁhs élgmtg:, Ing: %19
when used f olikawrsm q;tsthteieapywm tlhrectt@mneldtmlfrch ecrléﬁscﬂuestltateécwﬁh ot lor s

aspect, t hesg. peftddafoflMel oty L&, glc&&fufn o119 tm&e&thtotnt?y theGANRSLciRat | ent s
agai nst C 8orf54. Thus, the preterred ﬁ. pti eg esent | nvention,

are those peﬁtqttﬁa%%éehgte%tft%ara@n& PeQARiMGs:ae Bt sSeaub(hdé 20063 % Whighn t he

group consi sthd¥gcoid zﬁﬁi@ohad'\ﬂ@n th, Nfeemﬂnusa)f e arﬂtﬁlo abfl sedfen2B df Sdd SEQQ@] I'n
addition to lflga,[tlo above,

bept i des of SR Pl bt SRS A na Rl CHeREMEE REe AR wid® o
| ong as they seqteacaoftsael SHQ IDAND¢S sh]blsmm;ed mﬂdvaime er rueine meddngompsced by a| ns
e requt st | ept Al 9L Gy, SIATRYER: By SihaRLES AUIGH wAERI ey LR ude:

t he peptides 0 e presen |nven des deri ved

f rom ot her TAmsis btrlhaésq ttrtlkfep@tbetcvfeetﬁntlhleT peprecefier @ﬂ&mqgnnmm peptidelie

art, for exampl|&al Mes(l%ve Mem@ﬁfftﬁa@erd REk aeﬂepﬁhe Wlﬂll aHlﬁ@§Cl%ﬁiDS%gQIZ)nS Riag Bl

AAA NKRK (R P. M Sutnuller et al nmunol , 165: 7308-7315) or K
(S. Ora et alfdualdaprpgiler thgy th emgtn%fr)sexaeplscﬁt’atwaﬁ%@aameﬁeaﬁ neu gepmmfinol
2002, 168: 5709-5715). [0060] For exanple, non-Cl8orf54 tunor associ ated
antigen peptides also can be used sub- stantially sinultaneously to

i ncrease the i mmune response via HLA class | and/or class Il. It is well
established that cancer cells can express nore than one tunor associ ated
gene. Thus, it is within the scope of routine experinmentation for one of
ord| nary Skl II |n the art to determ ne whether a partlcul ar subj ect

S o S - . o o o




[ 0061] Exanpl es of HLA class | and HLA gfass Il binding peptides are known

to those of ordinary skill in the art (for exanple, see Coulie, StemCells
13: 393- 4080 20296)200and can be used in the invention in &CTIRW1IVAITAEr as
t hose di scl osed herein. Thus, one of ordinary skill in the art can readily

prepare pol ypeptides including one or nore Cl8orf54 peptides and one or
nmore of the npEMOELSL), (LdernBpéti algSancor R&BUST I500-AGT TS| 99ONCDH Ndofsaih et al. J

bove descr: MRl pRbRUBLIRIE PEREFFLS D Seberidsfpipdfl mntpogh e
groups of two2@B) iy B9pUitemdiSalQ. Pipmeat el €hpncerdmmumology, nesporib@apy
stinul ating 9%4?@?330”/”3 qpl can be | oi ned toget her | n various arrangements

(e.g., concatenated, overlapping). The pol ytope nucl ei ¢ aci d encodi ng
t he pollY9¥he) TherpresenbigheHios loagniemphatet tiad IHOW ﬁfe one Fw@r several amino

2012/ 053200PGdiid R2@& N Wtéfﬁﬂﬁ@siﬂf It Bt ?ﬁﬁl'des .&uBh modFicdYefBl witp t est
t he effectlveln f the to in stiml L} C and/.o

provoki ng an F%ﬁh anfiggh §%%Ig[dgfﬂﬁ§’]&ﬁﬁéetﬁ@6 sin YU @é"i‘r& H@dn‘fl‘défé]tlﬂer
directly or vhepreseat u&enmfn f I anki ng sequences to form pol yt opes and the
use of to t onson
ot Car . OB R RamBRL PESephRlly DA 4 1ol BeylE Pl Pt 14 L0 !
Nat ur e Bi ot edBnbl, or 16@1112)0 &280n 1aeth Wh@b‘has ¢an8dmﬂeht}’aﬂnd CODlPhWﬂIh@I .
157(2) : 822 826ind 890 ieqlehed ElecRl fronfafibRe: Med. 171(1) : 299306, 1990) .

Pol yt opes cont al ni ng varl ous nunbers an conbl nations of epitopes can
prepared and tBPAIRRACiE EBIGATY IS Seleigd Tomsanaeng FRR RN L dey- 4 A- ?nlé)réésu ng
an i nmune regp@nge. [0064] The peptides of the present invention may be
further Iinkeg to ot her substances sQ | ong as they retai ndége CTL..d

i nduci bility of thaMBPiagidsHigisp it FBIChERENBOSY so¥ed dminp pdd§ ) BEratEed may
i ncl ude: peptin desmihe péidsequengateleated fsangamoah SEQSID HOst YEQADANPs 2, Aad,ur al
and synt heti G gol(yrrgr 2%t €ag The peptides nmay contain nodifications such as
gl ycosyl ati on; “side ahal n’ oxi dation, or phosphorylation; so |long as the
modi i cati ons (D theoamige geidppqudnee bf bl)o‘gh@em tge@mmqwldoﬁfeqtlmebemw@sbogs
descri bed heroeltﬁgfoﬁ&eﬁgchhﬁg@ng{csmdl fications may be perforned to confer
addi ti onal functions . targ eting function, and delivery function) or

to stabilize tipeth 56?%@&@%%@ est}iizéfrteesaeﬁﬁpésm@ OERAD HQda sqlerded 1oRg vo
stability of aalongllaﬁﬁietamdmeﬂhlbmms dogown in the art to introduce D-am no

aci ds, am no t| c Qr_unnat id IS concep al so
be adopt ed fo ﬁ‘g p a%%ﬁﬁ?ﬁaﬁssﬂm?‘@%@fwwq‘?“8 8% y?)lgﬁt%‘ge may
be assayed i fewwingeunber of ways. For instance, peptidases and vari ous

bi ol ogiy 6(%2(] ”E%éreo%%cﬂ\/g?eﬁgh'tmn%ﬁ%ﬁﬂlgﬁt?\ﬁ%e%%‘iml%gé‘g%ﬁge%??éisE tl‘éig% 6

stability (see har maco
11: 291- 302) . lﬁob?a@}%ﬂ@@wﬂsaa lmﬂwh@b@@e@é«mﬁglmhe Wd:pmpeaesebﬁtl des

that are subghhﬁdjﬁce@lseqﬁ@ﬂl@tsegaeumﬁﬂgﬁgng)r added by one, two or several
am no acid resjdues ose havin her activity as conpared to
ori gi nal pept iH& %ﬁolﬁ‘@dsseﬂleeé‘ﬁ%gfé@&‘?g%ge?’%ct ed. The present invention,
t heref ore, al 44" pn amiges:id mluaiﬁiteh@dvmcfh @er,eetiongevieml amincsalids) dre ghoaifthdr | ed
pepti des haVI '\ ea%lrrgo QCldse Ec &% Cledf}r ﬁlse g(:rglgi}) 9on%1su£§ of §E@IB%6S flqtr

od na Ude™ st &p

exanpl e, t he 'mé

33, 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 leucine and methionine; and

(b) the C-terminal amino acid of said SEQ ID NO is selected from among valine and
leucine.

[0053]  These peptides bind with HLA antigens on APCs to be presented on APCs as

complexes with HLA antigens when those peptides are contacted with APCs. Alter-

natively, those peptides are introduced into APCs and processed to fragments



a: substituting, inserting, deleting ofgadding at |east one am no acid

resi due of a peptide of the present invention, b: determning the
activity wb 0ei$3epti de, and c: selecting the pepti deChavrimgosase or

hi gher activity as conpared to the original. Herein, said activity may

I ncl ude MHC binding activity, APC or CTL inducibility and cytotoxic
activity. [Oﬁﬁlﬁidtinlg.ofBft;aﬂﬂrﬁ(ﬁﬁdi@qu@f:nc@k&ébﬂ%&irdﬁﬁ@rhbﬂh@ﬁ) ﬁlhaqdo(e'pmlcmﬁ of tlhe
present invent an _be prepar, t echni que exanpl e,
Phe-pept | des They b BraruPLaR QRS EpaRE: i PRl hERC N G- For S
2012/ 053200P@EHK JR2Rkl/ Witb 824 s t Cuhagicoty, GFLcdpenificdd swhrichadéssare fidacqﬁle pti des
of the gpLgenty ger

pol ype;g ﬁis m%%?hﬂ%ﬂ tﬂ@%rpta g%?%d%ggeﬁké{egt&éﬂbgggf{%é% tI(I-Hanqtlﬁgélgl:asoI at ed,

i .e., purifiéeduspcy %f(ﬂneﬁnéag@vb%@ra%@g@vw protaia I@fnn@tawaferﬁattﬁyngmw sidecurring

host cell pr fo@d:tﬁ@uc%rb@ aufoRaRAE 81sbf&fﬁ9fa,llefgﬁc pt@&@@gmﬁﬁ@ﬁa&ﬁd subdfaf¢aances.
[ 0068] The pepti db& c(i) éhﬁ}ﬂﬁresent | nven I on contaj n npdi f| | ons, such
as glyco- syl"#Pi%r)Ee efPI- 8% ChRtRe rm(.]j‘to p“‘ﬁ%@?sé’tsi%rfwﬁ fded such
nmodi fi cat i onslaibaseoto ﬂ@sd mmubﬂmembwlﬁd:logmailueaeet ofthe pemidetraclasitigd arino
peptide. Oh |II |£.i L.nclu 0 ration of am no
aci ds or ot hgcr:ld n%lﬁlne(?)l acl %PO eﬁ@? temcwha'?rlsoec & %gaéém%? {}B%e%é) i ysemtcg)é

i ncrease t he tisthene éwbth nbi dven efpeptide witht iod é@ml{l@%@ﬂ] difforepré t!beth@f)blehteve
present i nventh. fRY t19@g@§tﬂ@%4gmeqﬂaafls@mr9@ﬂ oSNHERES SikaReMrify L he

sel ected am ng acid sequenc ,.conventional peptide synt hesi s
net hods t hat WidyHba& aaasfﬁtSewdf’erm%rﬁ@eggﬁ it He B1d4ciPREY widout anyidpngss of 5
Synt hesi s, | Rigreseience, New York, 1966; (ii) The Proteins, Vol. 2,

e o3]St 08k il B PRI YA bRl BEPEE

Japanese), Mabowemre Eopectelld8be high(weoffdoave | thoomididacs pdﬁhaesrmmmt aresdlsctddsecond

volume) (in ‘l@&%ﬁﬁi (?3 the\é%s'ené'e f(hqgrpﬁlhg?lgsayﬂﬁl@eﬁla%)mdlt!t{)lo iﬁ?evﬁrthér dmined
for the presence of CTL inducibility. Herein, the phrase "CTL inducibility" indicates
the ability of the peptide to induce CTLs when presented on antigen-presenting cells
(APCs). Further, "CTL inducibility" includes the ability of the peptide to induce CTL
activation, CTL proliferation, promote CTL lysis of target cells, and to increase CTL
IFN-gamma production.

[0056]  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*0201/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 *'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
anti-IFN-gamma monoclonal antibodies.

[0057] By examining the CTL inducibility of the peptides as described above, it was



(vi) W99/ 67288; and (vii) Barany G o& Merrifield RB., Peptides Vol. 2,
"Solid Phase Peptide Synthesis", Academ c Press, New York, 1980, 100-118.
[ 0070] Al tworzatzosedog, the present peptides nay be obtai nedTadzpt/Hosg44any
known genetic en- gineering nmethods for producing peptides (e.g., Mrrison
J, J Bacteriology 1977, 132: 349-51; dark-Curtiss & Curtiss, Methods in
Enzynol ogy (edsovééd gt @bnapeptRBSor ddddpepdidds Redling droami@xsanial sequdnice sdlect@l
sui tabl e vect.or harbo olygucl eat | e od' t he .obj.ec epti de
i n expr esditB AP EE RERIDNBE A e SO 10 B PRl TRy PRkl i
cor r espondi n§ Eloindugbibimpasewels eghigh beldingsaffingp ar @dHbAdintipem dhos,fedei nt o a
sui tabl e hos ed by the
:[])t ?t?dels arlch%gc%ﬁg Yifi€d 9{ ﬁre?el?l%dte%todﬁ%nltéoﬁﬁg Bl%géﬂ é{%@ﬁ{)rﬂ

present inve I's then culture e peptide of

i nt er edP058the Fystheingrae r}wnqi@&sba%évsm drmnsHated that sych R%Bé?sl degroahayensigi t r o

translation %Mﬁkﬁﬂ%mﬁ&@éﬂhtheﬁﬂk%@Mﬁb&pﬁ@ﬁﬁﬁyoﬂﬁhﬁmﬂﬁ@ﬁﬁﬁﬁngaﬁﬁﬂ&hQ&
provi des pol ynucl e é%%qe t hat enc %WOf t he aforegentloned epti des of
i 5

the present PYRveRt OWHe I?Q'?@I H%O Kpoue B onsleried damude iesp r&?ﬁ? e
nat ur al occumhen@s€dl®oithdingbaapy oy bexawate., TlﬁE@oﬂeDal&@froﬁﬁth(s@epﬁa,rtkese

Accessi on No M AT3529) )8 Pgmh%?mﬁmnﬁ%nn CRRRREYALANE o BR T Gne .

nucl eoti de s@q%ences théreo rern servatlvely Mo
nucl eoti de seerfemeakpeptidésoighe presay iresoten, wm tlzlhseelmp@des Gogeintingell the pmino

essential |y LoRntisAL. a11A0 RERUSEANFORRRIUESED iRolegenar aay 16T 4 he

genetic code rge nunber of fu onal I'y~identi cal nucléic 3 WO’
2012/053200Pé@@9@§é11/005844 aci ds encode any given protein. For |nstance

t he codqoms®)| CCAn aliton & Faodidiaetisds\df ald premoﬁ%tfub@ daudied g&wé @E@Bpﬁ&s of hus,
| odon, .t he cogon may

be al tor en & gl HreuthoRh st heli R RS Siise Pobls RodR R roLE e el 1
i i

t he encoded p]SITLymdmlbrﬂley abd atvra pefeildy abbdetams ithet tequsitaHBA'lsndiegt °

vari ati ons, gg A Suiflidfe %H%? eﬁeﬁm\,\%s ﬁgﬁﬁ@rt}{é‘ééép‘{ﬁﬂeé’ OF@Q Eés&ﬂ 1%{94&&185 Lpns.

Every nucl ei ¢ a¢ sequence escri bes
every possi bitke @TLemﬂuCﬂvéﬁ qu{tlld@hd@f"eﬂ rﬁ@ﬁngfélﬁl‘eTéAachd? hf(hfteﬁ betwesndhqiary ski | |

in the art w Ef)tldf:@‘é&g\%lzﬁnémfn tﬁ@ﬁﬂ f‘é@@%ﬁl@ @A‘?U(Pl 1. Qa?tﬁhﬂl étea%cfﬁ’Fan?‘UG’
which is ordinar whi ¢

A B e 3 O AR o

fun?:tl onal | é7Bﬂ&‘—ﬂBlS}&irK’r’@ exubeal., eeﬁ@re@l!@glhzyzl_ eza:cfhl szsl Ka&gargafmeatal OJE of a

nucl ei ¢ aci d,t hat P is inmplicitly described in eac

di scl osed se&ﬁ@ﬁ@gﬁaﬁgg§§fa%ﬁ§:%gsgnucleotide of the present invention nmay

be conpoed ofFODhmmIRB\mona@bBoaiﬁﬁl tyiabi sssgcitthed petoden paptides alwel dan lonevadl sub-t he
t, DNA i

art, a aﬁﬁ!ﬂ s&nﬁlt&%’&@ﬁ?‘%&&f a?@&%%g?ﬁ%@ ﬁoﬁé&%ﬁhk&r%és aﬂ%%ﬁlﬁés”?l

bases A T, S rep ace in an
recogni ze t hak Itnlé neHgstaphthed thyd saicer eRAlSsas 8XPIBE Mefe|thafiernej thmor associated

pol ynucl got I %@1?0 Ilqﬁs e LWlthﬁlogl%?L(Eﬂh&%fQlemef(b%bﬂt@tl&f fok B Bf&aﬁfa{cyhéld”ﬂgﬁﬂt ion
may encode [ pept ese i nventio or withou

i nt erveni ng ngl?ﬁ E “dg’é“é“q Efﬁﬁ%fsa P%&%ﬁa FIEXPERRES| aﬁ@@P@%ﬁWﬁ& LHYedci d
sequence nay gpne_symdiethan Iﬂchﬁl\e&QﬁA slabel {rel/q HLARRyH tm&nmgpe;iudemdae@de nce) of
the pol ynuc! zg)trﬁ r 551 E)gocsuc% g(té}lg n%gptt%orf54 UEI% o) 1t1nﬁ%81’ Vac%lI &Y sequence

pol ynucl eot i i onal “sequence
encodi n@0GIhe pfeq@mp@e QBHItAqelapﬂrIeemelrIﬂLAr¢~1/ae$1ﬂltomdlng:mptelﬁamglkeownhethose of

pol ynucl eoti %?dlﬁﬁg sﬁﬂ‘l it tﬁ@&?(ﬁ% 5 1@@&&@5&1&@%&@&&@@ 39?%3161955{ gyl atory

sequences require he expreSS|on of the peptide or may be
expressi on vé&at be uzeéllaéhﬁ igyengiop an Adikg &ana‘%fr?ééh%ﬁ disslpsed hqrﬁmgmasr allle ofsuch

reconbi nant pelivayckeiah ideest Baﬁ/rebxﬁlyp;slelmé 961ypapddlaemasamnrrg1¢@tdr%ref
pol ynucl eot i ﬂg ough co ent i onal L&Cco fﬁ techn ues Uf %: for
4 8lg® BhbO fiTBols o8 TS0 a] 161H PEBLSSIBS TN Bl e cal

g;ﬁtﬁﬁleg; S p?eehmdmg:mch aolypeptiteedising yrrmldulc@otduares of molecular biology.
[0062]  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

polytope (or nucleic acid encoding the polytope) can be administered in a standard im-



pol ynucl eoti des of the present inventien. For exanple, a polynucleotide nmay
be produced by insertion into an appropriate vector, which may be expressed
when tramsbeot2éd3iont o a conpetent cell. Alternatively, &CpaPymMuedsseti de nay
be anmplified using PCR techni ques or expression in suitable hosts (see,
e.g., Sanbrook et al., Mdlecular Coning: A Laboratory Manual, Cold Spring
Har bor Labor armlﬁwlom@mté(@ﬂ,le g. ;Lt%?a‘ﬁ)malél tb efsheeievfettyvenasspdltynpitiept ide may be
synt hesi zed using.the soli.d ase t echni que as, descrlbed in Beaucage SL &
lyer RP, Tet Pgﬁl&%‘.‘ 6‘?}“&@1 Gpsgvoling AR wEesRons " Evgo 5 1084, 3.
801-5. [@1@0751Mm;Egm@mmasbeyﬁﬂawtg@mmzhﬁﬁaﬁOﬂF@ﬁhdﬁ@@ﬁikﬁbﬁgéﬂpwhempmesent
invention fug ones
%%?n%?lgfoggé gﬁé tﬂegﬁégf:gelgﬁ%@i \%%hﬁlesgé weﬁl%%(xfn‘iﬂ tﬁeo {%eé%

t hat present

HLA anti gens Tdameeeptrals Brgcablatl. %8@&%&3(@5%%&49@9% &ﬁﬂt@%eﬁ’f‘rﬁ] £, u5| ng
the met hods deindt deiihol ABANS S8 PALSA 0APPHichRbH eNalKOyfniiul | cat i ons Nos.

pat i ent s who 7@ SHeE 0B THBat Nentandieth | ok GabrioBn e Bipmes of

this inventi @mtﬁfﬁyngb@nou@ﬁumaéredn@mmammmsxf epitapek aal ye prepihe apeprtiedes of
this inventi ?OI‘ reJ: g(?l n-li)gyﬁ%i’lxggncpffor% ltnI 1gcre Sn;gﬁ-ﬂ%{ i rg!?nel I'rEIBS tOI‘III C. COITp| exes

nmust match t hat O? requil I’I trea revent ion. For
exanpl ¢00643 t Hlélemlmdf@sé tlmpnseat m@nnthﬂLmAQbe pathei nledrtd pthief fubAta0cB1s@nd

HLA- A 0206, 36,6, A4hd SreB PifRIceN! 1 AEhO[REEEHET gﬂﬁi’ﬁéﬁﬂ%@ etawesa&eﬁﬁme: ate

for treatnent anese patients. use o I's hi %hl
expressed amSBRptanGes may Hivbils: pendi ealhlea%' BFAHYPLAUER @ﬁ@si @eWé%}uabu@ufr

obt ai ni ng ef L6¢ty nteetfcqﬁwrﬁ@fs @@dhetpbpu@esna@%htaﬁsmﬂh&cal&%%dam gb"eAA*OZOG
al so find use. ‘Eaf‘:h in the clin thetg&% LAat1 t he
patient requitih ép KB e eLOF G sgircet o WG I kG g ot
appropri at e sestagtthohiobdgig pttivdgofhiz/papgdéd ghlek@ibel Sierin. Aihagh lngdsaﬁff modt-y to

this antigen flcgﬁodggxw O&I@gﬁl&‘f] %Cééﬁ;fér &hé{ltl%ﬁal%ﬂﬁétg)ﬁg gﬁé eﬁaﬁ%ﬁtnﬁg 'fQ@]IIIDIrluat d and

Furthernore, 1n or
CTL i nduci bi Idﬁh\gﬁry§1H1§§t)i1)t(mti)@‘i@blhdeﬂ@tmbypeptldﬁsert| on or addition of one,

on O%;] er glor aRAMPle 46 lifGetBYhIR VAR Jt%lﬂ@/dof Q%%e?ﬂdé s ﬁﬂ&\%’ nf'iﬂib At

sequence the naturally occurring O 8orf art’i a ai When t he
exosone of tﬁ‘el%‘i" duesnlp- ainﬁ%ﬁqlﬂ%ﬁn%%cé‘égumEWSQ Unyfur %méﬂﬁ’ BIQL% e i gen, the

pepti des i ncleugiepgmbiialsamte adoped ﬂ)r$1eqp1emep@19b@fae@l Tfheembamaaga SEQ I'D NGs:
2, 3, 4, 5 9 | cul

At s en pr es QPRI EE Abet A RUFRRMOER, Pl iluhideberstiag? bhd biions
i sol at ed ant ibgeogipa eseint, ismgh @éumn(pb@@a)atnldabrum @sieht usortp ltesk gigbifityr (vead

bet ween HLA ggl Veggeff%pgl tﬂ{glqﬁgéh\gﬁ% pﬁarﬁlla& ih ’I'y%‘tl'l%loﬁbrrgts surface. The

APCs ma rom’pat i ent 0 are su jec to treatmént and/ or

preventl Qﬁﬂ andoneayerpes nuied #oye caneengghe peddicd @sptdes il piceiubeiédusd, dajeted,
combi nati on ‘Ms%ﬂe&blh@fdeﬁhb¥@§e 't%'d#géﬂﬁaltahﬁncpﬁﬂ@ kéﬂ,eﬁlepfthdselhﬁvmgmﬂé ben,

€X0SOoNnes, 0078] The APCs ar.e not %-? to a ;%artl cul ar Md of
cells. Exarrplh ehHACUABYES FABPYES [© iging PePidss opp f%raertee orfumalerEfc el | s
(DCs), Langephaast isedntion, theefophdggsoviBeciat hﬁalhcﬁlnﬂ saleémmgtf@tbr'ﬁeleetiﬂgs, whi ch
are known. t O (ﬁﬁffe(f;{gn}gﬁldgt ea'v?n%cé% or%%ggcrﬁq ? as CO BaI'F 0 OI’l li S.O as to

be recogni ze are repres avi ng the
st rongest CTexamplacthageld roay mebdg si&POst: DCs f| nd use as the APCs of the

present inventj Qbstituting, inserting, deleting 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.
[0067] I1I. Preparation of C1801f54 peptides
The peptides of the present invention can be prepared using well known techniques.

For example, the peptides may be prepared synthetically, by recombinant DNA



[ 0079] For exanple, the APCs of the present invention can be obtained by

i nduci ng DCs from peri pheral bl ood nonocytes and then contacting

(stimul atwogpiddsaaeowi t h t he peptides of this invention PATUP2MOPOS8H Vi VO Or
in vivo. Wen the peptides of this 25 W 2012/ 053200PCT/JP2011/ 005844
invention are adm nistered to the subjects, APCs that present the peptides

of thi s i nvemddhaslogy er J:lerueaadylhthesﬁda ahb@dytidek of e pseddhEdYentibhénPeasgn-
"i nduci ng an APC" conltlactl n

pept | des ofev7ed aUEHHRUERIBR Byt B Bf Sirte PibilebdRencodi ng
t he pepti de opfptidee nprydwasilatedvientpuahed nt solatedshbstariafy ése of other natptaly e

formed bet wegBoflyché 404 bAR A B, RRPHEARL O shGREF SR5AL LNERELON on

cell's surface efore i'S 1rAvention ma al ned by
col | ectlP¥R$lt hel heppeatides syntienrresenbjnaeRtion may o m@nf@ranﬁ@& PHd BPePiFetes of

this inventi @{]‘laﬁ@n tshR chul d%@daﬂoﬁ\' drehBho¥hton ﬁrbeld@tlf’ giﬁ:h%odlﬁd:zﬁlohg&l@ Abi on
may be obt ai H? }y ﬁ ﬁactl1 % coll ected f(#o ect V\A%ltrl t he
peptide of tHFEQYHheRIQgcal perbdy oftke Nisdal pepy 8;51? raPYR/@H SISy be
adm ni st er ed inddude 1ﬁubpemtloﬂ ofDramduc beigs onotaeaniies paﬂsmrrasgaé. that magbe esedi n

the subject %’rexaﬁl”fe %%Eregsefth? Crﬁnqlali'faﬁfl o?thvénqgg?l&)tGQ:r drugs including the

peptides, ex0Sones i's i'nvention npl e, the ex vivo
admi ni 400X i om pa;tldemf thedeessnepsemfon may bodhteined AgovgbChefichsnthidsisdtased

subj ect, b: %ﬁ%@&tléc'f&l aﬁ’ﬁﬁqg a&h%eqbl‘,P (e, Hor 84 1@100%511'?1055! gﬁ@éé ?ne_sﬁnd C.

admnlsterlngthe a second subj ect. The first
subj ect and ﬁﬁéh%déé]%?ﬁcﬂnaé’thﬁjaé@t’te%‘gftb‘*esxqﬁ@sésdﬁﬂu‘ik‘ndl Vi dual or may be

](cjl ffeLent Indl(i))lpépﬁdiéssyﬂﬁl@lﬁﬁﬁérsgéﬁ@l ?I@G} Yok Stgse: b ser?/e asfba}ha \éacm Ined
ortetreat n of a es o i ch include,
but are not Hﬁnégﬂioé lnSARN}IE)? QC;élfa %]il]ﬁ&ﬁeésrs%g ?é)rrke@?ggst cancer, cervical

cancer, chol ar(gl)tﬁepilcﬂmﬂi;anhasar(mmamse)emhml&) cE¥éer, gastric cancer,

{7 sbue tunor ghd Tt fut LR FARGEE YRR (R LRnIRT el ik SOt
i nvention, ondvhRgvalepméntef Phanpepiticdledsespnd nelupepgedpanesedrieloht fpsptide

manuf act uri ng ﬁhwrmgﬂ;@d gadj.conposi tion capabl e of inducing
anti gen- presentl method or process for manufacturing a

n
phar maceut i caI(Vﬁéﬁﬁggfpﬂ% apdr i nduci ng antigen-presenting cells is
provi ded her ei(niipB4taiy &f &rﬂbfrjﬁdllelBlQB@tﬁhﬁVSI ep"SylidahakxPapgide Syhedil, at i ng

the peptide of the. i ceutically acceptable carrier.
The present %’?\?’gﬂ{l C}Jr]]iesg p%oé ’|]g)§§ T‘Hba{{%e use of the peptides of the

pr esent{ 00} entAlenmdtoely, thsthrcsngt Iaaptldgﬁemajob@e@a'mbd\ gdapging sny KOO8 kéwtiorai-ng t o
o0 Bl o ehREH FRROl, KNFRLAR e ABEe ME-AFL RS R0V e have
i nduci bil i ty34915HeC13lﬁ1i Qﬂftlsé\ﬁépﬂft%d\’{gtht)%salﬂl F@FIZmPMMdP% Wu gt al.3 1983, dPlvel y

hi gh as conpaued2s Eok B@aﬂqﬁ&@irspﬁ shifdle %&&Qﬁaﬁﬁ)rmg a%%u@léﬂﬁ@&érﬁ@dﬁ‘ygttﬁb no
pepti de. Such APCs having a h| ](II?B’V of CIL in u0| lit r epar ed

by a method WRISEHYS pRPgE &kan ‘H%’ <F mi{¢-&nPEPSTHE! 3&8@%598?/ EOTUHE
encodi ng t he cpepipoddingfo & bigndterweqtienos) it prepR¥ed and tahifoonabinwed $uiablethost

g?t hod ment | %Qﬁ%u%ﬁg\é&brsggg hioﬁt ﬁg k.lr% also p?(l)xylgéld: ‘tl)}? %teipgees%ntrggyenl?i%n.i "Phet I;]o%t form

cell is then cultured to produce the peptide of interest. The peptide may also be
produced in vitro adopting an in vitro translation system.
[0071] 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 C18orf54 gene (for example, SEQ ID NO: 34 (GenBank Accession
No. NM_173529)) and those having a conservatively modified nucleotide sequences
thereof. Herein, the phrase "conservatively modified nucleotide sequence" refers to
sequences which encode identical or essentially identical amino acid sequences. Due to

the degeneracy of the genetic code, a large number of functionally identical nucleic



DNAs or RNAs. Exanples of nethods for bgtroduction include, wthout
particular limtations, various nethods conventionally perforned in this
field, swwbarp/isspofection, 26 WO 2012/ 053200PCT/ JP201PCOOB3MA4/005844

el ectroporation, and cal ci um phosphate nethod may be used. More
specifically, it may be perfornmed as described in Cancer Res 1996, 56:
5672-7; J | mauidoknckA88ny gk pﬁﬁaﬁ H&mslarE)@pth%ddol@QBiA,l@@C Gﬁﬁ} 48d GCU

Publ i shed Japgnese Transl at i ﬂl t| ona E‘ lil e

2000- 509281. By t¢ a?ré‘? %@Hor?él‘{]ﬂ%m& 8¥ﬁr?4 50% g" H@B’i‘“’ Qe BYG 1 8PS ik nt

i nvention inbgy am@¢en, thm@)dgemmyu:rmlaéwg@ds aty ahgercbptiponding cadsisakesaibedand
Sl Lot Te Gl ARG dglfﬂa Genele B0h Sl 0e L SRNAFERSRAPYMALC G ass |
or Class |1, roce

resentation pathway to present the
peptides of ch@atmilés eriich &9 one pieasies Af F%Sﬁaftarlv@wmdﬂﬁ@ wpagorst Every nwwelsicent

i nvention Ca@c@%e@ﬁ&@@h&@mﬁb’hl@h E@doﬁ@ﬁa PR alsBGlebtdmes ERy pbRMIOLI1GONt act i ng
APCs with the ]g g}ﬂc%e of‘P&tl gre@ent vent%*lg %n SO enbodi glﬁlnts t he
APCs of the PredERoliRRRHITI6ACHr ’%f‘e?ﬁo 0 e apyilsecospizg it 5HQ ¢ he
pepti de of thedqm‘ﬁ&ﬁﬂicldd’lﬂ&ﬁdh(dx@épt()ﬂj@h@hfohSSJd)rﬂ&Iaﬁly h608K] ddklbn f&yiet oxic T

| ynphocyt es n 0 h of the
present mve&] 1|Or(1)1n S ren &grelrl]lg ? r81 r%\gﬁ'ﬂ%er%}él Cgﬁ%% Qtrgrrygt EQ@ Iga ncer cells in
vi vo and t husnadifjedoe yufééd fa@tma@ibi udelstlcgl mOIeanlet Acctdﬁéingb'p@aom@slelpie’rarlseon Thus,

the present O?X?lﬁéllsfarhcfﬂrtﬁyﬂ &@5&5%%6?&@@15 tﬁcﬁlg%rsscﬁlbgd ﬁp&%hfdisﬁ?‘)'séd/ i nduced
or activated by any of the present peptide Such CILs may be

obt ai ned by ¢99YCH¢Rri ni stering the peptide(s) of the present invention to a
%J ect[c)(t)m) cnlllaltp@@}tﬂuegoﬁ@et d)fLﬂdé ﬁieh%llﬁlnxgﬁbb@ﬁiay@@bbhﬁ@ﬂse&%@@l\g/&r@NA anq[
ositive cells er oad nonon cytes itro
wth ohe peptrauiaps PerBADR SllronRoRAt Bha 105K TRkt b ovensd ey ve
cel I s or per ispdtessahe bzhtomdiymomnng besas A, éﬂ,lEomyt @sardil wireplacad tyhUtilnen APCs or
i t
SXOSOMES. T CSAnk] Ok & SAMRY LISl AN ALY A8 B0 6y RERL R0 (S

surface, or ucl ng nuc I des encodln
cel | receptorpo @Fi}iotyifbmfhw@ V\,her ein the TCR for med by such TCR subunl ts

I's capghhmbi nﬂie%lﬁrﬂcl@oﬁ@é@ tﬁépf%@erﬁ%d‘e‘hﬁb@ﬁfayQﬁ’ébd%%lﬁﬁtﬂ% p@ﬁﬂ?&e‘s@?t}{%f this

invention on a cell” surface. S APCs or. exosomnes hod of (3)

can be pr epaPée&elbtynmélopré\t%w%@g&m%ﬁn%wo as@tssﬂv@ceff FPFI%X% hdbE of

E 6%8\8/5 ll'lh b(é_l_ Elﬁél&?hllﬁ%dnﬁlﬁi hawdquesRahaoprovidelalclealagelile (606 @pLyafie ﬁeI@lﬁon
e S Q en ent n rom patie

bre subj ect  EeEPea RaRFLTks O O bR e B RePtR et EE eplistey

t hemsel ves olclaondftzrmbun@mdemmy\mddllmooalhequedmsgs thenaldudy seguérive epaplingds of

S et | $epfle EXRSAES: [REnb e FALLRARA: Gfe FAMMIALIO BHIREL & The

obt ai ned CTL ct specifica agai nst t g S presen |ng the peptides
of this invespmgiantplymictaoie thaf meludaneeplapry a@slen%deql@ﬁe difeidhe tsXon. The

target cells pr@yioR@f %'ﬂeﬁﬂ@é"@ﬂm @%M&'s%n&é%@&ﬂas@u&ﬁ@ftﬁ Afhrke WeResas

cancer cells e re transfected the O 8orf5 ene; and
cells that ptag‘gé?fglkf ai?cfé} FECPRP AP RABHTYC a‘?ﬁlflﬁéb%l%‘iel)a@gﬁ’gél&f‘e%e to

stimul ation lnypuﬂimnpﬁpbly@leclamldeaItI&Ougedson&elaa)nhawegethmaﬁt tacHniuat edn&Tbr
attack. 110087 odi CTLs of the present invention are
CTLs t hat re%o nﬂeg?%@%% %%?@%ﬁ%& é’l’/JPZOll/ 005844 cells presenting
conpl exee74df mmh AZombinagemdaghd midae syrdhsisdechofiquel eaipbesedtio prodaer thon on

their surfac olylnﬁclE(r)"t?deg%m}Fc)i)tresgflt ﬁlbéhtﬁLFoﬁ&QmEfU é?@l nﬁ&E&Qﬁ'rﬁ%y g cell”
refers to bindi'ng a conpl ex of HLA-A2 antigen gpeptlde f the
present i nvequélﬁecbhy inggrtion into an appropriate vector, which may be expressed when

transfected into a competent cell. Alternatively, a polynucleotide may be amplified
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.

[0075] V. Exosomes



cell surface via its TCR and show ng spgcific cytotoxic activity against
the cell. Herein, "specific cytotoxic activity" refers to show ng cytotoxic
activity wgaorgs3zwohe cell presenting a conpl ex of HLA- APCaPRigenosasd t he
pepti de of the present invention but not other cells. [0088]VIII. T cell
receptor (TCR The present invention also provides a conposition
i ncludi ng a gokyrsehantdntion fmﬁiey @Mc&i@ﬁmtﬁk@sllﬁm&m ROINHaphs easommeat are
capable of formn subunit .o recept or, an hods of
darng the saul o&fed SEREkLiRned ohaGEh IREER AT SR p AT RGBLRNGS Sont er
specificity wotigensehltsiagafanstExosones ey bsperpredsor egqn@igosing4he Bytheds ng
t he known ne

tdlgﬁﬁé aéﬁ?e]@@[’%ten&[@I llbéflpﬁgilfé)%ﬁlﬂﬁﬁtlﬁ{%q\@& gg ?ﬁﬁTbs‘i’)ﬁ an

al pha- and bet a- c units ced wth t
pepti des of t\’ﬁ@%’pé%%f’manql e beipspatedrisie Alfenehtpined fropwpoems ode2ss and

Morgan et al gsubjdettdBeglent dnlilor ppRAtior 08B)ekosdn®ls FEXATRIVeatidRaP6R ifEt hod i's
preferred to a{‘ﬁl yze the TCR for the analysis can be, for

exanpl e, 5' - REPPIHE? §a“(‘3§“’fsgst1@ilér&>é5b'§R£EEt éPf@éstl%ef)UO@SEQ ID NO. 36) as a
5' si dgogra] nerTlartylpe&aﬂH!aA@npgemmduc(eﬁ mt}teacgﬁﬁ;gg@e@axsaglamgclaamgthe&ubJeétSEQ I D

NO 37) speC| f| i i.on r| ner s

(5 -tcagaaatcc %61% a%ﬁg%r%{f% ntfotcg ﬁ%g pl%pl)%c%f%fllg r{% atglofl’a al n d
region or 3- %ea@cmﬂpﬁwowl andcHhgeb10¢10g aratquee premabnt aigt t)leI(BEEQ | D NO
39) speci fi ¢ ypditRfst ?ﬂﬁ‘ att fggtrEﬁﬁieﬁpofaﬁgﬁleseskﬂﬁnﬁr Tﬂ@ﬁs%oflﬂLAM

limted thereto. The d tive can et ce presenting the
Cl 8or f 54 peptyRIehyfis pigalysreswsrtd amrngrihe &pawwnﬁﬁgﬁcaéwmow latighfds opt i onal | y

medi ate effi %\Qyﬁﬁbl&(fdﬂdbfbﬁhlﬁi eff@ltielestiRh lahd @mﬁw@tswlg ad HEACA 801(f19thd pERAL de

of the prese ent o o.and .in tro

ol ynucl eot 1 Qe0BHY FRRERESHT daoEHEAR e e PR hRCEgen o the pREET o y o
cl eoti de enc oeljuigngiotdmeriit 11; hﬂeﬁ@ﬁtesluhnamanse ovhiglotnables lapptopdes selncm aofg each
of the TOR SuBRAI ShyBYiAGIACH ARARE SHlifit 8 aRUhi@Rh CoMESHR'ErL 89

pol ynucl eot i decibility hp avwmr@enmomdﬁun@emm inoedayte gbtamypepadasishnwingr r ed

into a T cel lhl%heolgdlng %lt@%ﬁ@ﬂemauﬁﬁ iy, sulf)sQl"cutﬁ?ﬁaH@E@on hsdrtfoBldr aadhﬁﬁ?l a
pati ent. Advant ageously, present i1nvention provides an off-the-shelf

conposi tion &f PBwtHE: ‘?ra%EYfHalr?é%IP?’ peidt May bePerformad Rased en Wmmwwis (or

t hose of anOtsJStfﬂ’endS@@ﬁtﬁJ: hathfaulya)pudhyiga)ldoﬂMpirﬁalme«pdd@e nodified T cells
havi ng excel | ncer ce

Th f TCR
ngat not the panprbBRSRORE ar AL bt DRRFLRTES tPR AR B S BE LR ot
speci fi cal | y anegangthieziepgdea icdngihg theafmiao peidtseqgienod seldvéedgires emong SEENED on

oresent) g 5932‘%%?%3 il ?&Tv%ejzd i G B A 05844 the pent i de of
the prdQ@&ml i AL 8o BECHRIAR #HGsden when the TCR is expressed on the

surface of thel"h-g pE&kht 1n{/éntﬁ)ﬁrﬁlslé%rﬁﬁﬂésl i56TREd Rt @mYprkRavn Bﬁlsk(@ﬂi’@s;tﬂﬁt CTLs
prepared by introduci qu‘? P ﬁlb\é&feptkﬂc’% ‘% enco& ng suc@i subunits can
be speci fi caPf§NECBRTSRIYTE g8 tigenppst BF Pepf! 1%]§W6‘?“°§1LRH1

met hods i ncl udeyrficer Tbexamls enaytbetdeanad framqia;asmts wheiangsutljedt rotrecuée ard t he
pepti de of th [ n P it
can be confirnd G?V?%? Eﬁdljm% éegg%l 1@9&:& §acgrlﬁ9§§ eesr,r(l:SFl Bearl?bc%vrng%?:aglﬁx

speci fi cal | y withcwheridress ltlﬁedmgrﬂg?epep@étﬂ of thisdnyention teiesanggnal STlgsner at ed by
such rege@i t iR A% BE nbf RARM fotaeﬁadl&fléﬁﬁﬁd bMeﬂE'E’xan{: t&@if‘(%ﬁﬁcluhé can be
al so confirmed by known net hods. that 611Erepared bé t he net d descri bed
above have spBtiEingt kpited ox dendiiticicglly SD%“Q Heerhapecellyr yagropges B eslinpl es

of such net hadg attRatdddEcelfsO%hRK ARk RWICHD éﬁé’ﬁ:cehltzpr()%hﬁ@&ﬁls ARBSNs B IRGr €2l I s
r

bot f HLA- t 1
or Dsent | ventieE st Be O T AL SR By FRHSHTETTORPS th the
pol ynucl eot i deyipgthernmohest CdEsinémndndaaigntaneng GG DARIfinsl yseohy the pA PCest

(i.e., the p encodi ng both of the TCR subunits or
pol ynucl eot i gl‘ gér:lelclzlggi%&?each of the TCR subunits), wherein the TCR forned

by suchOGTOR s isurkamspleathe BiPed of theapressirpinggntisin qahde ObBOIEHRY ipdysingdeChavi ng
an anmi no aci @m%@gé@?l@ﬁal ﬁﬁo@%&%cxytwaﬂ@@ﬁ@@go&ﬁ%ng@stmatu%) tRom ithFhe 9, 10,

14, 20 and 32 and -A2 antigen.on a cell surfagce. The transduced CTLs
are capabl e GFPUISHOREIL BVERIER VEEY €% VNP il ¥ivoa Neherdhe Reptidsyiihisd by wel |
known culturing nmethods in vitro (e.g., Kawakam et al., J Immunol., 142,
3452- 3461 (1989)). The CTLs of the present invention nmay be used to forn1an
i nmunogeni ¢ conposition useful in either or both of the treatnent and the
prevention of cancer in a patient in need of therapy or protection
(W2006/031221) . [0092] I X. Pharnaceutical agents or conpositions Si nce
C18orf54 expre55|on IS speC|f|caIIy elevated |n ~cancer, exanples of mhlch

e o,




chol angi ocel | ul ar carci noma, esophagusogancer, gastric cancer, |ynphons,
ost eosarconm, prostate cancer, renal carcinoma, SCLC, NSCLC, soft tissue

t unor andwoOestiosstoar t unor as conpared with normal tissRETIPHB/PERLI4 des or
pol ynucl eoti des of the present invention may be used for the treatnent
and/ or prophyl axis of cancer, and/or the prevention of a postoperative
recurrence t heratbn arE][wﬁnnilmhﬁ:dg@ ]gmnbjﬁmvgnds cHat plre@eﬁt ;ﬂﬁaspe@tlﬂéb&ffm@eut [ ](c:al
agent or conposition fo at r e tre n 0 0 Xis o
cancer o andr oentv® PrdSR 3 EF a0 ol 2 shEEg, IRohn 38" Bl PP her ot
such agent onnadwleposnthétony (stmbladngp @dl vaith &Etpep@dﬂsrmgltmresmt oNentgm, aor e of
the peptides, , e

Pep &%dugﬁgBQHJ%)ﬂﬁQfebH&éngﬁﬁl? tfe e{lf)‘ﬁg@%f ng é%leﬁﬁh?aﬁlﬁ}{ﬁ% a el

pr esent peptl e ‘expresse ace or eg oi ng
exosones or é‘epl{eéent§t§@ﬁlplf§eﬁ@@s€dftﬁqueﬁ@ndﬂeAé@tlwlaﬁnﬁéhfemﬁt@apf ﬁ@é’ﬁ‘%%nbr

conposi ti ons.inJeRtigsleh téiPNsurtde ﬁfe%f&fé'e!h% ARG tRi9 iddention may be obtained b
2012/053200PCT(JP20 /§$§§ 4 CTLs

of the pe es of the
present i nvefPHghHn 186”3%%@”3% HﬁeﬁégPFV@n§H§H§@P§ﬁ$ 6$“PW@nBW%sent
phar maceut i cab thegebjest. Alteaatipdg, the APEs of @HOBveimeonphay hackuined &Y contacting

conposi tions [ i hvent i al s S a vaccine. In the
cont ext of tﬁg%%ﬁéggn?gﬁﬁven%mgmp%Pﬁqﬁﬁﬁzgge Egﬁkigﬂeum(also referred to as

an "i nﬁﬂ@&ﬁ)@emﬂlw‘sﬁm th¢ presgnt ipfeptign mey &e edmposered dma staect fiersnduvend unct i on
to i nprove, eRRRANEC ?es %Emktfl%&? 1@%'suBJHBEDJg thEWN dsYor H&PQ&nblHQ&dH ®ith on
into animals. [0094] ‘%P armaceut i cal itions of the present

i nvention canthsé neéelql ing @atpeaWo?X%w%Wt Eanelehis m\éﬁl?&%rF% CEYBRIFI on of

postoperatlvemJ@@uﬁégmﬁﬁngﬂ@bﬁg{ hﬂjﬁ&ﬁﬁ@gkﬁ or patients including human
ut not limted to, nouse, rat, guinea-pig,

and an other

rabbitY cat, §H5%g&(§gﬁpgéﬁ?ﬁsmﬂgﬁtle horse, nonkey, baboon, and

chi npanzee, pebrtomaxttmglwltlathemﬁ@dsadpwmmmpqmtde,aemdrral or a domesti cated
ani mal . [0095]I @ﬁﬂﬁﬁ@%&wﬁgpggfQEQEQbHQQUBE%?%ﬂﬁwprG”t'°” al so provides

t he use of an ac ive T n- uring a pharmaceuti cal
conposilP9dn orThgdastisupset etndéhfe paggne suigent myy bpahmameslaihdlch@t ioy gay dgr edi ent

sel ected from@rRNgndividua. 'PheO&P@é Q@caﬁfsd B?@teP "bes%f%@tas ibBGALdiRNor ) @
nucleic acid encodlng such a pep i de as disclosed herein in an expre55|ble

form  (c) &SNSE! e/ Preessismet prateneryPlss pephichdnddide; Ret 43¢ aQidipited
i nvention on ttsMsUChMIC Q)ladaﬂﬂcancéldbreast(byﬁ&t @x¢ivical c@iftlel, Cﬁf)lahé'iecdl]’uﬁre nt
i nvention. [0096] Al t ernat e pr esent vi des an

ot Tve The caRan, Fr B Fuies R R RSP s Rok B p e cer s e
tunors, saldcammrveuﬂngrewnenSCE€LEBﬁédiﬁmbnmaﬁmngmnnmcaywampemmhde of the

pres ent[O(i)@\fentlh% 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.

[0083]  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
CTL inducibility may be prepared by a method which includes the step of transferring
a polynucleotide encoding the peptide of this invention to APCs in vitro as well as the
method mentioned above. The introduced polynucleotides may be in the form of
DNAs or RNAs. Examples of methods for introduction include, without particular lim-

itations, various methods conventionally performed in this field, such as lipofection,



(b) a nucleic acid encoding such a pepbgde as disclosed herein in an
expressible form (c) an APC or an exosone presenting a peptide of the
present iwo0entywseoon its surface; and (d) a cytotoxi cPCTORRA11/06584 e
present invention. [0097] Alternatively, the present invention further

provi des a nmethod or process for manu- facturing a pharnaceuti cal

conposi tion elecaggithtidand tdiimghodphaps m&minwt&@ammme@pedlﬁmny, it\Wgr ei n

h hod |1
o o oo e RO RS s dEaibEd i Lt Ry o, 367720, Mt B LR B e e
from anmong: 560%&)3a PpapMedd 986, i8Hed(gr-e5dvblisheddapaness Tabjlagomelclrgeére aci d
encodi ng such,a,pephbflegs N%' §(‘)‘d(P§(ﬁ}§8@el§ ’[rQ?s'f ﬁQ t}@%ﬁlgﬁﬁédﬂh@n&‘gg%ude (C)

an APC or an exosone presenting ]%(qu ent 1 nv
surface; andof ﬂ(edare%nbw@tt@)auewﬁ |the<ﬁent: ﬁédefsg@@éwsqrm@mqr%ﬁlatlgzw@gsl| n

anot her enbodi¢ERtthe EIE 2Rt BS8 Me dUIMBAL p@fh@ls%ﬁo&l’swdlwkl@ RthPEkH OhssA,0CeSS
for 30 WO 2013/ 0532d00 CT/ JP2011/ 005844 manuf act urt:q g fjﬁ;gceut i cal
St Hihe BFPY

conposi tion @Y BYERT UER & RFSSHYAEMN RAINSN O RigHeR Presgier ei n
t he net hod oﬁn@hﬁclesasltdrmivta@eﬂqemﬁcmfeths p&fserﬁﬁi[ﬂemldilgcm’beq&épatﬁi bylgr edi ent

W th a phar rmce?llfltcf \%ﬁlcil C?udteg)g}/sslteo | (%0101% t|11¥g g?’?@‘%&%ﬁf pe elrdié:I ?E}ﬁ: é)res%rfe in the

active ingredient I's $et present
i nventi on; (mrwaUWMClelc acid encodlng such a peptide as disclosed herein

in an expresgj Q(Lrﬁe Eﬂf)éﬁlmeﬁ&) th@?\P%P%fQﬁe sé?ff ﬁﬁlgﬁ@o @?e%?&drﬂ e?esRﬁp[tILge of

t he present invention on its surface; a OtOXIC cell of the
present i nvertd ¥higen @@%Pﬁﬁtl%ﬁﬁ%@@ﬁﬁmwn%@?ﬁ egPudettposi ti ons of the

pr esentodgwy enty e CyexRET Weathot@es (CTLs)

A CTL induced against any of the peptides of the present invention strengthens the
immune response targeting cancer cells in vivo and thus may be used as vaccines
similar to the peptides per se. Thus, the present invention provides isolated CTLs that
are specifically induced or activated by any of the present peptides.

[0085]  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 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)".

[0086]  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
target cells may be cells that endogenously express C18orf54, such as cancer cells, or
cells that are transfected with the C180orf54 gene; and cells that present a peptide of
this invention on the cell surface due to stimulation by the peptide may also serve as
targets of activated CTL attack.

[0087] In some embodiments, the CTLs of the present invention are CTLs that recognize



treat and/or prevent cancer, and/or tooprevent a postoperative recurrence
thereof in subjects or patients including hunman and any ot her nmammal

i ncl udi ngyolzat2/a382001 i mted to, nouse, rat, guinea-pig, PapPPL11/6E844 dog,
sheep, goat, pig, cattle, horse, nonkey, baboon, and chi npanzee,
particularly a commercially inportant animal or a donesticated ani mal.

[ 0100] Accor flicﬂl% %@?dnﬁﬁg porapRREs HTVIEAIA Dimtigee phd deDeptidd ofthe grebdre 1@%2@1 acid
sequence sel ect rom ng. S I 2,.3..4, .5 9,.10, 14, .20 and 32
nave been f oGHANGIE BECPUATAG PR P LP Sl Btes BisoPUEE 2 551 (KB ehd! dat es
t hat may i ndbosliggot embplandf BpécAfiaotigamandehe peppida € the Tieseef iorveytiontve the esent
phar maceutic pepti des
W th the am g6 SaraaiphRCRana bR el gondy SR B et PR P e
32 are parti élereind yp%qyﬁlct @Hosic ACHBItAdRIeR BIhaVINgrr QB0 B BHtys gainesibe HLA

antigen i s HeéH fresentih@ a5 SPH HEA-ADaRRAN RS elél fepBlic SOBAHRst invention
corrp05| tions_ which i ncllgsge pol ynucl eoti des encodi ng any of these peptides

(i.e., the pSPyRIONSEEF Mes of this invention). [0101] Cancers to be treated
by the [p(btéﬂjrracf\elml;fro&llrmmrﬂ@r{)corrposi tions of the present invention are
not limted agl%e prgseﬁtdl Vgnr%%n a? ?r\{lld(?sl gﬂ?@nﬁp&sﬁo%q%{ﬁén&poq%&d& gldé/e - 9., 1S

over - eXpr esse I NC but er cancer,
breast canceipolyveelodteades en@mla;@ polgpeptidesgthaicat Faflable of dpmiing praybustofhaled!

cancer, gastpi Cp&?Ngﬁ@é) ahdl %‘ﬂﬁﬁ@of 8&5%91%%5&9r@uchpﬂ‘(g%%u%ltgfﬁ%%e aﬁlﬁgﬁﬂ The

carci nona, SCL soft tissue tunor and testicul ar turmrq%g
phar maceut i c APy FERe shas corframssificitp i T oellt 3eainst Bewkcellri@msrian Ghgy %nt ain,

Ih n adfllh ti OB }B@rdsht% tBé RRENE AletRAs ¢h metanvalelpagrnadlbeﬁdesien@megedaﬁ@f kgas t hat
ave e apl |1 o.lnN u ns

e eoti dBLbeti ot ST CR BFHE R a ST E TR Bih e MR 9dbent ¢ e
ot her pepti d@sesemrmmmbn cixbarjulentstiafl (WO@@OW@?;Z%S ‘angh dpirgates ahalImigubdie
ability to i oM ted
to, cancer sgegl IC %@qﬁg%f] an%ﬁt—??ﬁl dentl Mé S'Pgﬁs#gfﬁooa%%]z? h%nfeé&gstﬂary,

t he phar macedCRepiimeiy dor t e@nalmﬁwsﬂet, str@gampletEeR prigeent i nvention may

optional l'y i nolide.abhkicthehep 115 b RN GES s afiAiRGTdn8-TRgedi ent, so
| ong as the ‘ Iéﬂ&c % /% SZOOP?C(# J(%2011/ 2844 subﬁ}éncendoes not i nhi bit

the anti -t unBFEeres @egctégace%g%@a%tﬁa %@. BriY Q- &) gpecilinip BrRetbapr esent
pepti des. Forchgix@melin, Bmmntabnﬁﬁ& (rsawagara@icudtetcagaa 3 rﬁE@mm{(or%)

bst k | h like.
Th addi 1 on CBEIEruH B BRBR Chériate RETEEeaellt Y Feediirtlren:
itself, the nﬁtsttcmaﬁbf&EQ op N@Ié%smdmtomﬁkhetaoham@ rafieo abd' adinpmeter ed
sequent iall ybﬁq_%&q{ﬁﬁ%érdrtﬁé‘r% oY THE géhxlaﬂ@e PORs 2hn r%&t{”t%glsg %@9' c

COITpOSl tions e anmount Of nedl canen sitlon
dopend. for EASREPEPeRSewh de mgset welmrm&@b@wmmmngﬁ( ydinte) ar e

used, the di %ﬁ?&@ltlkﬁhﬂ of fafRt 8dls RELNHiMENhS ChedubL ﬂ&)tﬁi@d)f kU r8&nPnvention
adm ni strati on. @84‘1 hose of skill in the art wll readily recognize

that, in addif 'y K80 ngredi ents par- ticularly mentioned herein, the
phar mageesd] c al Thegeitmsicleotidapi psicldotidss @fcoting tir ESRBUbUITIYEN.] tha praynu-ur t her

| ncl ude ot her cle %HQ@E‘& 8% bO?vafetﬂE‘ Llla%aﬁulburrl]lts:[ (?rﬁ) ﬂ tucf(l,g%{cgesl ug:gcggg gac Ooftth ¢ type

of forrrulatlonln fg ers en
[ 0105] I n one Téiﬁgmun’éﬁtmmbet 1h901p131@§@1nt1t0| sovtelie veriorst he., mtl@gafmltvectors These

phar maceut i cgkc@BR8RL §eRknown 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
mammal) to rapidly and easily produce modified T cells having excellent cancer cell
killing properties.

[0090]  The specific TCR against the peptide of the present invention is a receptor capable of

specifically recognizing a complex of a peptide of the present invention and HLA

antigen, giving a T cell specific activity against a target cell presenting a complex of



conposi tions may be packaged in articleg of manufacture, e.g., as kits
containing materials useful for treating the pathological conditions of the
di sease twoRei1osemved, e.g., cancer. The article of maneCaoPmeorssy i ncl ude
a container of any of the present pharmaceutical agents or conpositions
with a label. Suitable containers include bottles, vials, and test tubes.
The cont ai netis fepyidbef ﬂleq)mdntflh@ermlan\aﬁd heHY.A0dntiFeh &heA e, TERGex@BesgédBSs Of

pl astic. Thelab h aln ) |nd| ateth

Pomos 11 on Mg PbeT Sl iyt B <Gitatiste 3R 55 IR B 11 ons o
t he di sease. pirdp@rddatb'ehtrmlr@ tho lerydcszaieé) dneceloty ok TR suhdmitnéastheat i on and
O LOLOSLh AR hQfint8 bR GONL AR ECKLRGH, BPAKE mndslind B, uT N0
a pharmaceuti r co I nvent

optional |y fdet %émpim Etigger anaé,}é%&mmgzﬂhﬁamﬁ@ﬁulh 80ud thegeptide of the present

phar maceut i C@rﬁde}in&@%ﬁ@m@!;l@o@labéé?nl%y ELISPOY adsd{ tih@in Bd@nﬂ%e&ihﬁ?CTLmt erials
r standpoi n i ncl udi n ot her ffers,

desuablefromac I’CI

diluents, fi lef‘é)P’ée Odg}ﬁq%ggebownam pllyitReaentze Wettﬂfg?‘rffﬂ? 8%t i ons
for use. Theha Itla:rsirgmmgdneateddgzrgnols rdco@inision am bd frardasitedeidiradrdlupiigs ¢nted i n
a pack or di v c n ge forns
cont ai ni ng tﬁlge?%%fl vegl lrtfg‘r‘%leS 1%hrm‘3$r1jgclg)acl? r{:l%tﬁo Sftgrt é(;@iasn%fg%argd 9}(:?Fnude nmet al
or plastic f@lldthodsftﬁ@hﬂwsi a@Obﬁt h@teepeCpﬁckytothe: getigky agaight Speinrget cadlevi ce can
be acconpani %qa@sle's OF LEHGhLARS ihOLudH éaaaﬁltpﬁeat:h&ﬂnmﬂl(}élgzs]e(a;gaﬁ@ﬁa Tgeut i cal
agents or co t1ons contai ning es as the active’in- gre i ent
The peptides eéPreﬁsrﬁlﬂ%bqth\‘PEHﬂﬂ%ﬁ @&Hg%banﬂdgﬂ&ﬁ’ifféﬂered directly as a

phar mageediicalin age Qipe@tr t}feqﬁ@g@ﬁt faw&monq;rowaesr@n@mlatr dfe pf@ﬂreﬁ%yﬁ%@&ﬂcﬁbﬁd by

conventi onal iti

pept 1 des of | ST ponb e paniekfida tar gt T bobirlen el

ordi narily uskedpdlpructtiotigs emadingebatinof the @ Rasibapiy apralatueleo8des\Wbcoding

2012/ 053200PCT/,J 0

such carrier sgl éhr(gfztg%%b%l S%%étsw&lﬁ&&h ﬂﬁearglégl%g}lﬁécd ‘}3’ Tlia[tndel? ﬁ%h%@ﬁdﬁ&%uffer
culture fluidcanplexudiihe Elfarfishpeptide a\h@g @h@mm@é@tseqmncag@lmt trpm

conposi ti ons ,6RAs §P A RARS2, nﬁqe§8girm 143@@%41 BZ%ﬁéHL%H%Qeaﬂﬁgé}ﬂ&q a cell
preservatives, surfact ants and suUch. The phar maceuti cal agents or

conposi tions SWageni s i nventi on can be used for anticancer pur poses.

[0108] The peptTHdatneduckdiCTLis raVeecrhIpame o€ BEMDR tpicemRr e@nsu ifl vévog eftbinB@be on,

whi ch i ncl udes t t,| dest of the rese i nvenﬁz| ﬁ to induce
CTL in vivo. %§¥| g@s}(n?,gﬂ ﬁg I?’\glge(t,l%&k]tn Eﬁ*gc Wﬁléan&l g[at ed to each
ot her using §manuiafdl4t2e&4tﬁﬁ s 198). Exa(?r?ﬁl,mf thmprepm@unvdesqmmay beused to
chemi cal Iy | irgleth BhmEXREAR G M358y 38l f Ltggeo?%oﬁl%f%ﬁ@&&m% Sgygoce that

my have one or several Tam no as a Sl ne

Kawanmura et &Frevention gigapgdr in zwg@ent 1@medwwwy1@)prowndé%@2@&03 132{ ke

tccr)]rrbl nqo(m? CaR, Pﬁarhﬂ@e?;ﬁﬁpa@ﬁtsdirH)l%[g@sﬁttionsBy adm ni f,t 3” ngtthe pepti ﬂEZ of
IS I nventl o I aes are, pres ensi

anti gens on APCY ‘relrﬁgﬁi%éfﬁgfe%%% 15§B‘é%ﬁe?%t”(¥aﬂlwtegé%8 NEh\wE-EP h@ywﬁ‘ﬁ&
formed bet weeémclideebuli ispliayed tpeviideMAndlddder ddnlerabichgeana@r,eciviehl cad:er

T s L
present any @efosaﬂqempefpmtd@wmertrhnaé chigyemta, 80 Lon NSkh&iG, scféltlssusmumalp@d These
APCs are reagiu;pigt RhRH af Corth e&%h%}rﬁalttf%sﬁé”' ﬁa-é-s%r gegﬁqhaeéﬁﬂ%ls St and

as a result, aggressiveness toward he 't unor - a CI ate dot hel 1 um can be
i ncreased. | @mgl}ﬁrméenﬁﬁaw&@m%%r tl&g@%@e@rané@ﬁﬁwmaesﬁé)f Ficer, BT ng

aﬂd/ or prevemid ﬁ@véhﬁmﬁ@ﬂ@@bst éi@ﬂivel @@rmﬁee &ﬁveowenmsdme 9fesé1’ft|1ﬁvdnﬁ&$ﬁntl on as
the active in

t t
ol T arar |+ PGSR aﬂﬁ%%@%ﬁih&% R R AT A M
adm ni st er ed pwphlylagishercamet i and/or figrtbe pentigjonarc gokeyeaare lreuacnenhastdr ed by
formul ation i enhances
the i mune r g@%o%&@%& Pﬁgﬂ lﬁﬁ{{?gﬁs 2{n\/\%%:%é l&ér%(ﬁ?ngt?)gggggﬂ%oget her (or
successi vel ypepideh, ermlmék@ildﬁshﬁ\vhlﬁ gL ventiam dilisglatiaely albe ipvdisest. pepidesdpay ant
that can be %QE&%I%QLeH & |tl'1’éj§§f7 S&Qeﬁﬁqy@ﬁﬁﬁé fRELd it dexdBEmbd (SIE‘Jeﬁé Woéh 4APQOs

M crobi ol Rev 1994 . Exénplary adj. uvants i.ncl ude al um num
phosphat e, all PR YR 4HRIMBRICTRNCAL AZRALS UHOMPACSITIEBS Ik additpribrpiprmegiipped
| nconpl ete Freund's adjuvant (I1FA), Conplete Freund s adjuvant (CFA), |S-



COwvatrix, GWCSF, CpG O0/Wenulsion, apgl such, but are not limted thereto.
Furthernore, |iposone formulations, granular fornulations in which the
pepti de iwOkow33200 f ew m croneters di ameter beads, andPCOIRUIHDISSHS N
which a lipid is bound to the peptide may be conveniently used. [0110]1n
anot her enbodi nent of the present invention, the peptides of the present

i nvention rrayctatssmbletaagshtriaﬂy &t ﬂae@epﬂides bhﬂlefmésehahvaqti@haﬁa;&qmd sl lay the
accept abl e sal t ﬁt%ﬁ qR E i ncl Udﬁ salts with an

al kal i netal 2% W%reﬁttetl X ?rB{eét’ P %ﬁft%ewctaha%?ﬁ o‘%rg?SHtPSSI ¥, salts with an
or gani ¢0GR3]d arie mlatmaemmahccampmsntmtg@rﬁﬂw [aesedt infsntiymedisonferdeisa as klivecqig. ase

"phar maceut i n«:1 he
35"V 2015/ o8 HSERERS RS bsBR o TaC Pl IRRISRAS i RELANTIES
of the conpodHtogeitc epraposalien” praferr ﬁeacwp@setmthetmwh%funﬁwanm@r%t ds or
bases such a%nﬁbﬁ@é %’El}/d?ﬁﬂcﬁlcéﬁht@ltudﬂqﬁﬁh{mt@oﬁlﬁidéulaﬁ% frido | hﬁnﬁ&‘s‘ d, nitric
aci d Q hor | cid, net anesultonl% aci d, ethanesul fonic
pt ol ueﬁ @‘%‘1 ﬁ'nlhé phajrpdcedtigy EYPPLSILRS @ HePreseat ’In’VT‘%Elon[CG&%i]“F‘#a@é‘i?@t and/or

enbodi nent s, ptdtentpdmcemcaedtdr @ﬁdveﬁtgﬁfttfsm@topemtm@ﬁatcﬁnrm:e tiefredftie smjeaeﬁt
invention ma in a nent whi i have
been identifie as sﬁll(ois gﬁ%@% agfi aglgg% ?“tatné%aé?%%‘% ?OtLhmlEdH %?Jll_

Vi vo agai nst rati gahezaapigi gbbis.. caFdDgeshamlgeat pigl mttlcr choasct monles'l, Ual@@ncmd be
attached to tcﬂﬁnﬁﬂ%éé P&m@t@fi a'c[%&%le@ahﬂspm%o?ﬁl?tsa&&aﬁor' a)/cﬁin%u&ﬁéd Qﬁﬁaﬁnd
then linked to ¥ resent entlon pi dat ed peptide

can t héf0%d a&maﬁ‘i)t@?leﬁ‘r@wdém?fﬁe‘ihe(H’F‘?Sé%ttlp‘fﬁrtﬂﬁn alspipeiges ﬂéﬁr uﬁﬁatftan@%ve in-

i ncorporated gté’d‘i&tﬁq Jnla@maﬁﬁn @phamlcattfcmea)ntﬁbsmnaﬂjaguﬁmr troAfin 204cBesr
exanpl e of |'§P r|mn %gr gﬁiﬂ %r}s E. coli lipoproteins, such as
tripal mtoyl &gfyc¥ ?9?%‘%51{1%116 Wit sel5elnd TP pRENE'P3CSS) can be used to prine
CTL when coval(end pgptide b tegdeseot ianerajopr opri ate peptide (see, e.g., Deres et
al., Nature 1 ] e

adm nistrati O%ﬁ)ga n‘?(:‘}%c ag) gje{lé(;dlréé ?1241 rﬁ?g@%%srclﬁ?c%ﬁeﬁ ‘ﬂEl{eﬁp n an@éﬁ?ﬁﬁleqr)rm

i ntradermal, doboubBAReser exosmmeaersaiinge pentﬁltepéd@stewgt ingentionemdtsl , and
intravenous ipirget h@n, or such, and system c adm nistration or | ocal

adm nistration to the vicinjty of the targeted sites. The adm nistration
can be per f or rfgb? B¥OOKicgl eelh ﬁPreF%Ittr“a‘tq“gﬂn-or boosted by multiple

adm ni $00%] | on@ltenTahﬁze@Q&e piwésemevaﬁp)tqifdﬂﬁerq;frmtlttessani aaue@trﬂgmahematbrbee adj usted
appropri at el rd|n to _be treat tlent
weont. et g G i Pl Rt e B P SR R h BB R g
1,000 ng, forroexamphge 0.01ny to 100ny, for exanple, 0.1 ng to 10 ng, for
exanple, 0.5 %ﬁg ni stered once in a few days to few
nont hs. One gglﬁ)% eogpu% g%?nggxég%%roprl ately select a suitabl e dose.
[0113] (2) Phar(hhteugl¢ie aridggerting gichadiepbds a5 Asrdosed hegimingg graregrblelfemt des
as the active (ngf RAC&Ahn ex&@&eﬁiﬂ@s@ﬁ&%&'béﬂﬂl& OREBRMNPrSsed invOIAINtitsons of the
present invention capn also include nuclelc acids encodi ng the pepti des

di scl osed her®if#fS #%n expressible form Herein, the phrase "in an

expressi bl e fadyd cyremar T bet oft the ppeéntinsehaot.i de, when introduced into a
cell, be gex d.in viv th n rmr
i 100971 n® SRERERBRL pleha e C BRI R 8 o Bt BRSSO hight}

pol ynucl eot i dectwing mpleatrmetewtln@ilcudesmne@ of ageof ioreﬂeetmtmrsprﬂ‘ee@esg alcyncteor)r

expr essi on ofyhHie wieley e iRk dAG prdfi8s BR uYtE'éth'e% E'o‘i‘%@ul&t ab h&al pped so
to achi eve stablelnsertlonlntothe enone of e target (see eg ,
Thomas KR & Capietnpr prysictegirallyggeeptable cajpgr with ﬁalactavedagre%nt %S’ﬂqct?ﬁl

honol ogous r gkl nati on cassette vectors). See, e.g., WIff et al.

Sci ence 1990, Zga: f% Pat ent Nos. 5, 580, 859; 5, 589, 466;
5,804, 566; 5, 73 ,Hﬁ%ﬁ, °8 e?r%sﬁﬂt MECB'PY; 647; and WD 98/ 04720. Exanpl es of
DNA- based del i(px yudlec heidleagbdisg suvhlaysetidanakdstl i herefraini dni dxptestible form;
(bupi vacai ne, (9)Ozlny RBE2r an Fosome presenting a peptide of the present invention on its
surface; and
(d) a cytotoxic T cell of the present invention.

[0098]  In another embodiment, the present invention also provides a method or process for



WO 2012/ 053200PCT/ JP2011/ 005844 pepti dgynedi ated) delivery, cationic |ipid
conpl exes, and particle-nediated ("gene gun") or pressure-nedi ated delivery
(see, e.gwvp2u2B53MWat ent No. 5,922,687). [0114] The pepti @#€3/Jpto1t/hesspr esent
invention can al so be expressed by viral or bacterial vectors. Exanples of
expression vectors include attenuated viral hosts, such as vaccinia or

f ow pox. Thi snaapmcamﬂg al phahacesti¢al o pesitdn Meagehtrfbatwitrngs)r p&:v@nt&ng’i&naer

vector to express | eot | de equences t hat ode t

et oducti ondt A AEER he s TREE MR PR ot MR s PR sl e

i nunogeni ¢ peplidnd &itharghattharegbyallyl arehy solwgicahyrarreptabepense, whéaeioitihd a
vectors and @qy1 on protocols are described in,
e.g., US Pgtgﬂe\%t ﬂ%ﬁ%ﬁfféﬁgﬂegﬁ% n%rﬁ(l?l&eér vector is BCG (Bacille Calnette
Guerin). BOG(®echepfide af be @easenti BEdtion; St over et al ., Nature 1991, 351

456- 60. A Wi dg) &/Ridi&t k(a@fzn&fdlﬂ%'su\éE@tp@ﬁﬁdeua'iﬂﬁﬁéhosfa@heﬂeﬁﬁh%ﬁ%b&f)ﬂe%lble form;
adnlnlstratlgg on%# nlzatlon %% deng ang adeno- associ at ed vi rus
vectors, ret oW VeE GHEOMSRHf ]%&g%PﬁﬁﬁﬁP e TFL INYAISR ORI FUERhr ax
toxin vectorandand the like, wll be apparent. See, e.g., Shata et al., Ml
Med Today 20 S J Leukoc Biol 2000, 68: 793-806;
H pp et al. %)) %t(\)/tg%ﬁcz)%ﬁu Qﬁﬂe grﬁengéwefﬁé(ﬁﬂ Delivery of a polynucl eotide
into a [@%&9 entTheahateaceittitaé ngality @sompositinhd effthe assertt heveption ey be sised toect | y
exposed to atIQQl! AMAWr %)%hp&ngﬁfr 51)6/(5}9{0 f"&ftsﬂtr aﬁ)(%lfoﬁe%'VE ?&Iurreh& t‘ﬁ@eﬁﬂncase

cells are first transfornmed wt ynucl eot'i d interest in vitro,
then the cel P8Pig¢teof Paéwg}ﬂ%t@ag hﬁman fl%arpfa@th@fnﬁammﬁb@é@dt%bl&m Hedkes are

known, respees,inv@lsy, raBguinBa- )%v GabditdcRXdogl YRepaitat, e Iz:atlﬂle elﬁ)rse[, Ghibhedyror
general reV|$%§ of t élnetho s _of ene ther4$%ﬂlse ﬁb fﬁ eaial
dinical PhaPfaey" Mpanzeg gy! %C%@e YB"8P E}té‘B{j)“ §61,d%3: " g7 95;
Tol st oshev, @mﬂu&ﬁﬂiﬁhmmhacol Toxicol 1993, 33: 573-96; Muilligan, SC|ence

et anc g
the art of réeloethd fram arnwg $EQ ﬁlagff 3t Aal Yal@ ldppl redbl bawed)ephé(>1plﬁlé@ent
i nvention arge @ﬁ&fAth%ﬁn@ﬁéd%RlYéﬁéeﬂegﬁﬁes%r thd Fanifates Mat R{a@tlf?@&lﬁ%o{eﬂt Ml ecul ar

Bi ol ogy, John W/ ey & Sons Krieger in, Géne Transfer and
Expr essi on, APTAOITMBRSenRansal Thesioyekihe Rrasery arweuti@éegenfwmrn. ke
admi ni strati cpas,laf)nso\emt:h ﬁiﬁ:ﬁfude&@lmomk&'lsé péptides @ith pied amin@laeﬁtsbqh&slcwslm

per f or med or g n d i.Ntra0ss. erltone nd/or
ot r avenous. TRISR o For Dutfe it B 4 LS pan UL AT RRRUD: uB i ERERiged
adnlnlStratl@WMB@SMheﬁVHbAﬁmhgﬂDﬁIﬂh@1¥hﬂ@eﬁ€ﬂBSPME5tdpm@HMUSGCﬂE@@HS

ST SRR BRShI TERDYo Sy LGRS B A BRI

mul tiple adm nistrations e pol ynuc
carrier or c@Pb@u@ﬁ@ﬁ§$@fﬂﬁﬁﬂvahﬂ@he pol ynucl eoti de encodi ng the pepti des

of thi 5[0101\]ent@asﬁee1§@@bé3@eaa@u y;'sﬂl@q)haﬂ@mc@@tﬁda@h@nys (ﬁ%ﬁfp@!ﬂﬂgnst&fth@ﬁregérﬁease to
be treated, age of the P I ent met hod of aggk atl nd such,
and is ordi ndPieRfonagH ﬁﬁm%a b “ﬁﬁani’ GHNCEL angigh % 1‘?‘6’ 'rgg IS f or
exanpl e, 0.1 o8gx- é)@rés@edjgnclﬁldrngebmmpt Bmited fg\MD, GN., b&ﬂdemncdfﬂf.‘breast

adm ni stered c n ever

2012/ 023200PCH fgfgiv%%ﬁglff %&%Xglo‘ge%?a{%gmm&%“y 6%05}4’?%“3 C“‘m{ HESYICCaRE
appropri at el yymsphaes, osthesagwinmeaa plostatosrmcer] GhalBjaxcingvba, AEd<C.08SQlgC1 dodt tissue

peptides, exQsAfBsd ERCiafihdrTLS  The peptides and pol ynucl eotides of the
present invention can be used for preparing or inducing APCs and CTLs. The

exosond@lFhd AePharmacgitiqs ageat O UPREITERS he BESElt 4ty e ey MRY CONARuET ng
CTLs. The peptdides o ®e |af’dib|1<ﬁl:ﬁﬁinled QcStweQiigl‘éQi&”ﬁ@ GRer p%BE&esOtﬁﬁt Haee Heewilith to

nbi nat t dditi ds d
S S e TR e S iy Tl R
phar maceut i cakptapenitseraells thappsisdnit dresotiadr pbpteadqsrmn}h Hxawgpidsiod sudatotize” used

For nduct ng el RS A00 4 NEREL ery L 0RA L ARLHSL nnL e RERk) R .cn

polynucleotl can r |n as explalnée
hmlted to, cancer specific antigens (e.g., 1dent1fled TAAsS).

[0103]  If necessary, the pharmaceutical agents or compositions of the present invention may

optionally include other therapeutic substances as an active ingredient, so long as the



[0119] (1) Method of inducing antigen-pgesenting cells (APCs) The present

i nvention provides nethods of inducing APCs with high CTL inducibility
usi ng t hewpeptzwaexoor pol ynucl eotides of this inventi onPCTHR201e00584s of t he
present invention include the step of contacting APCs with the peptides of
this invention in vitro, ex vivo or in vivo. For exanple, the nethod
contacti ng ARWsstatict doésheot pepbit the Sin8Xumbiad effent of tel addee Bilgfasendfe.g. ainy of

collecting ARPCs from a_ subject: nd. b: .contacti.ng the APCs of step a with
Che pent i de. (orrstThe R SErmf T FAR AN PP fudNCF Sell s
Exanpl es of A@sanicecoumepostibnapeinioliers, aieethetapeudSsand thn gie.Handditieh I,
macrophages, ;B1&fh éthelaﬂﬂgra?ﬁ%[}c\r/ﬁggc cks %?Qllc;?ned‘ﬂﬁhféﬂt Aleft, ﬁi%%iéa‘?ne‘ﬁ'&sﬁo?ﬁ@é

pr ot ei naceous antigens on ~surface so as to be recogni ze
| ynphocyt es. PRseitdpygstipn npglwde adaipiserdsieaeatishpgr epngarely With fieqast CTL

i nduci bi I'i tYO@MQpﬁE@xanﬁ%bl@gﬁ@kbrﬂﬁ&iﬁﬁnsIm RhEERNGS ﬂléﬁd&ﬁﬁérﬁ’@n@%ape used

by thensel ves or. with other pegtldgg of this |gvent|qg%ﬁ£012 On t he ot her

hand, when t RECBROSHS WaYPO§Hiop HePide oL SRAMAG et WBH MR g ed°t a

subj ect, t he pAR€sn(@y B/acoiMedcthe diseasebeingardaed! ardiehe beheduhg, arclavsesuenatl! vy,

t he APCs mﬁth.Q%gQ?%?L inducibility are induced in the body of the subject.
od o

Thus, the met h he present invention may include adm nistering the

pept i de8lWH t fihosé pfdal inothe ag veillsedfilyaecogsizaithatrinpddinke to thedngredients par-

pol ynucl eot i gie§1,Af nidAtiSnddWeedhi RO pRAiFraRANCH Seffs@F cbRpdsiSsH B e Bris Al
expressible form “the peptides of this 1Invention are _gx ressed and

cont act ed wi thenpeR My fithes inchyde<ibnisRbytgnces grnvamenalhin the pit §aviegregard to

i ][lduci bi |'i ty tf §pé BEERIation hh?eb?&v(heog‘., filngs, DikjetS Hiluehi 8tc. )i NSt e?ddof the
arore neq ste the net of the present 1 nvenii on na ncl ude

S o S0k ne do Ra Byl eR B R et MR EOT DeHE R pb T ST LAt OF

"Expr essi bl e chmpnditions dasbe pdokagealioudidas f @ctnutaatite, X. g Phddtemoraininpal agent s

ol ynue eot | dateri Al KIFRERHE LETouRAGRLE DEYBOTITTAL 4008 KPR LS oo
i nvent i on i n€lasdescdrnteoaticle wgmanefapigre/may insbide decopfaineh ok anyhetethe peseritnt o an

APCs to i ndu%}l"l_al'ﬁﬁ%uﬂ@af € Loricﬁﬂlﬁgiiﬁi)ﬁsi With a ERE1. SXAMAL BonthilErs ikGuddPottles,
2012/ 053200PCT/ JP2011/ 005844 net hod can | ncl ude_ steps of:

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

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

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

[0107] (1) Pharmaceutical agents or compositions containing the peptides as the active in-
gredient

The peptides of this invention can be administered directly as a pharmaceutical agent
or composition, or if necessary, may be formulated by conventional formulation
methods. In the latter case, in addition to the peptides of this invention, carriers, ex-

cipients, and such that are ordinarily used for drugs can be included as appropriate



a: collecting APCs froma subject:, and,b: introducing a polynucleotide
encodi ng the peptide of this invention. Step b can be perforned as

descri bedwveakow#ssrwosecti on "VI. Antigen-presenting cell $CI/JP2011/005844

[0123] Alternatively, the present invention provides a nmethod for preparing
an antigen- presenting cell (APC) which specifically induces CTL activity
agai nst C 18wvifhodt parhian&i lImithnsEthapldsntlsudesiroans aef siérhiped Wak@%ﬂglst eps:
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i nvention pr r i el
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an APC with mﬁ@nbé®€$d@”6$dﬁﬁémﬁﬁﬁ§@wﬂnpwvént|on (b) introducing the
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vivo or in vivgorep eé’Pafﬂp the FESHELTHGRLOB 0 ’t“glé ?i@éﬂt“ n@ﬁ%l"fp@ﬁ%%ﬁ? be
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can be prepare ar peri p bl ood
nmononucl ear @empspt(d@maco Braaimagdia¥e o et ssmypl@mmnmgé@s HLlAkar(mggéWsms
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that present a co ex of eptide of present 1 nventio
anti gen ( HLASRDDHW lpﬁwb%the ﬁ%r@e gmilf sEcat. Bwﬂmlm@gmgﬁl&uwa eyoftthis met hod of
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e Dam: oot P A e GRCOR el by S kB Forfed Pehie b iR id 3™ Y
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type with the oéf &bﬁé%‘&?e{nd til%&?}#l?tﬁgﬂg gﬂegﬁg%ﬁ%tﬁ?@}es,entt E@eﬁ‘ﬁ&?%@bdl Ve;“ on

provi de conposi nduci bi
and such conpgd¥istthgrigesenicanydd timeeptidesefrtbis peysniide on dw1rwll>sntfe¢ee6h¢saes of

the present iypeanit %dmlﬂlﬂeféﬁ% hfersu fﬁ@@% [Rte CTNEiPheSe)betd, AMEAL b Ault,
provi des the use of the peptid resent |nvent|on or the
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Phe pepti de 155 0GR Y okt RS Mveplopiy b deRrhifafe) KR RidjfshafY

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.

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.

[0110]  In another embodiment of the present invention, the peptides of the present invention
may also be administered in the form of a pharmaceutically acceptable salt. Preferable
examples of the salts include salts with an alkali metal, salts with a metal, salts with an
organic base, salts with an organic acid and salts with an inorganic acid. As used

herein, the phrase "pharmaceutically acceptable salt" refers to those salts that retain the



1101271(2) Method of inducing CTLs 373WW0 2012/ 053200PCT/ JP2011/ 005844 The
present invention also provides nethods for inducing CTLs using the

pept i des,wpabizmnisloeot i des, or exosomes or APCs of this PATER2G1DNS8Fhe
present invention also provides nethods for inducing CILs using a

pol ynucl eot i de/ pol ynucl eoti des encodi ng pol ypeptides (i.e, TCR subunits)
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conpl ex of an gen an the preset invention; and b)
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i nvention and.an HLA_ an en | o.a CD8-positive T

peptide of th r.e
cell. [0128] \‘/&é‘ﬁﬁf"ﬁés POSRNERS ST CORBOBERP RSP EF ng ingyo aggagyeal of
this inventi antigane. E‘(d-exﬁlmp]espaéﬁﬁﬂ: doid seskluby @mtbe o@Ethedso ithwhp@mh Jandtdlphabody

of the subje and S ngt e i targetin
cancer cell s%l}ﬂéne ANANC ceaaltysllﬁ 9eSl(}u(r‘%s éz&ae‘nolﬁﬁg?%%agﬁenen heé) %M gentlo
met hods of t Hée pipekiadtpephidecani then bagdninstaretbeithee dgeatly inf rmd¢ﬂierwrstaetnqlmg t he

peptides, the,palynue rﬁ@ra'l ?8§)met beeAbsieR" n%ffgéﬁwﬁﬁ zQ;I, aﬁ(ﬂhe? ekﬁlﬁﬁ?fétdf@igicf 0 a
subject. [0129] Alternative can be also i'nduced by using them

vivo, and af ﬁ’@ﬁlln&%Th@eS@?ﬂseS{Eréoﬁétppp@ﬁf‘éﬁﬁa emhsasai@al@ifQined to the

subj ect. For sexasmleysitiigl- sl'&jilhs@ﬁn@ EBAIY] cdBe 6de@RS pAe CH. whoh t@aldnilg APCs
from subj ect: ontactin

e APCs_of s t i de:
e on S o e S o S bertink Mo s Retepat Hhofityed b9 c% PHL 1501 he
APCs t ¢0bie]co-FKxahtplesed switdbte thetho@D8F pinsinisirydonlinclelé, Huk arealvouerestaeipy ¢ can
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TheS vt SHTAARY GURNRASE LR R0 REL SR Gl Sl o ©
Ant i gen- pr esértdvagousenjestion, af susbuytd syblemit edneinistiatioieait oo admimetationnd t ed

thereto and eqcaopay %?ﬁleacﬁ‘ﬁgeéﬁ’ Giddhathe ﬁcflﬁﬁl(r‘stn‘a‘ei@ﬁ Mar%%ﬁ&ﬂ)tr&eél BG sRERS 8thioN
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[0131] One myst@ﬁpnaha@wd&ylmvilélet%iém%%%tm% e Bt e dRpUdes Rt s surface

a conpl ex of i@Rntion can be adjusted appropriately according to the disease to be treated, age of
the patient, weight, method of administration, and such, and is ordinarily 0.001 mg to
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.
[0113]  (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-
scription of homologous recombination cassette vectors). See, e.g., Wolff et al.,
Science 1990, 247: 1465-8; U.S. Patent Nos. 5,580,859; 5,589,466; 5,804,566;
5,739,118; 5,736,524; 5,679,647; and WO 98/04720. Examples of DNA-based

delivery technologies include "naked DNA", facilitated (bupivacaine, polymers,



HLA antigen and the peptide of this inggntion instead of the aforenentioned
APCs. Nanely, the present invention can includes the step of co-culturing
exosones WOesewtsBaeg on its surface a conplex of an HLA &0TiJgan1/e0sd44 he
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the same onet§ ﬂ}@%d&b@%&@ﬁﬁ@@@ﬂmﬂa&(%ﬂn vedthss, aideheaké, wad. beld?mwr Sed, by,
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[013;1] | n addi7oB-@06; Hipp epalas[enzltwom)@htlnojﬂlpﬁﬁ)w des a nethod or process for
ot hod | it ugde FREY SRGRHER RouBETRS R bt el b lraRatell Sy RSB e
present i nvemeiien lwhteﬁtla epmmﬁtfeg@liyn@qlmhda@@@wmgmegtoeawr m ct, lowB&hI n

anot her enbodheptys A ErPIESER medRViBNhE PBIYRLO¥SER FineREPASN ik, Aerl RE
i nduci ng CTL, wherein the conposition conprises one or npre peptide(s), one

or more pol y&Ed %ttr.a%%@)te igto @ﬁ@a%f'rnt r?ﬂ}eéeSAlﬁ’@saPB’Poa@iFéé‘&‘n%‘?"Yﬂ r%Sﬁ%ﬁm%Ysent
invention. hLRipViobaed e;emacgbﬁ@mlbrapielge present invention provides the use
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 rvene 1BER, o elferBRLYRNS o B ol s 861 MErBY SRETOIREI Pon ERREA g -
CTL. Al ter n&hawedcy,199hel 20A8%608; WnuedWwoBibthetaher 99F,GvBaOS; Thlstopept i de,
the. pol ynuc! sghi s, bk AR 18EiBXREATSs R IESEN S LRUEIBHONE 90 o | 1

i nducing a ne response reover, the

present i nveMomsan S didedes. Aun Rsy 5131?‘616“3}9%516%&9692%75755{%@5 MeBiotsBrolagai nst
di seases rel abod 11651 48019 el LaRlrnd ERARAS e HecGABRERLDIEXANPI S

U T T LA O el M O P
gastri c canceit Culrymyirowwacls s Meds-arat Gislpgyrioki WikyEasoey, NY,d988; anarK:me:g@rra
SCLC, NSCLC, ili%énetfrgnss%leer a%H 'E?({)re%sqgn,tf i&ll)ocrgtloﬁy Mtaﬂlrlrﬁ,r Stockton Press, NY, 1990.
[0117]  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
invention can be adjusted appropriately according to the disease to be treated, age of
the patient, weight, method of administration, and such, and is ordinarily 0.001 mg to
1000 mg, for example, 0.01 mg to 100 mg, for example, 0.1 mg to 10 mg, for example,

0.5mg to S5mg, and can be administered once every a few days to once every few



[0137] The nmet hods of the present invengion include the step of

adm ni stering agents or conpositions containing any of the peptides of the
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present inventjo cer. over ressin r can be t te

Phese act | ve 1Al nepSief KReaFLAtNoE HRbisp ridnante ARG S oy
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tumor and testd é@l@&flngﬂmfr%@éwdé%glaw prior to the adnministration of the

VaCCI nes or phﬁwﬁg&ﬁ{gltﬁ@gpgg@pg@by\@ﬂghbBg[gtugl ng the active | ngredi ents,
is preferable to. confirmwh he expression |level of Cl8orf54 in t he

cel |'s oP1lssulds Al e PPblé}’PE%Fl iosa @m%@éan%%ﬁélﬁ derafiRles Horhked ingldfle.s of
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cells or ti sbaeé@))gnmbd by hyaapHhocpies. Prefatibec D0s dah bt heedcamegheit lmvieahd r eat ed;
strongest CTL inducibility among APCs. Any peptides of the present invention can be

used by themselves or with other peptides of this invention.

[0121]  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
or compositions, (2) Pharmaceutical agents or compositions containing polynu-
cleotides as the active ingredient".

[0122]  Alternatively, the present invention includes introducing the polynucleotide of this
invention into an APCs to induce APCs with CTL inducibility. For example, the



ii) conparing the expression |evel of g8orf54 with normal control; and
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be used as t glfveﬂﬁ&li’ aﬁxbe‘ P@?ﬁﬁfﬁ%&éﬁm atcB&Pfé&QE% aﬁ%ﬁdQSf %@?%s&ﬁ M dnltoR

suitable | ab suc uorescent subst es an sot opes, and the

expr essi on | @péHLA almg@n ha-ARyntigenyen és o wiiacss Mhee ARGisandycey by fha he
hybri di zed | ahehsy offthé f)ﬂé@éﬂffﬂ{\@ntléﬂ'@fetaﬂﬁlﬂﬁﬁéﬂeﬁttd) 2Ru)EQGN 6fdePlo id@Rr f 54 may

be quantifi e?mynsulng 9esB(r)rllsgse against cancer in the subject, the subject is preferably the same one
from whom APCs are derived. However, the subject may be a different one from the
APC donor so long as the subject has the same HLA type with the APC donor.

[0126]  In another embodiment, the present invention provide compositions for use in
inducing an APC having CTL inducibility, and such compositions include one or more
peptides or polynucleotides of the present invention.

In another embodiment, the present invention provides the use of the peptide of the
present invention or the polynucleotide encoding the peptide in the manufacture of an
composition formulated for inducing APCs.

Alternatively, the present invention further provides the peptide of the present
invention or the polypeptide encoding the peptide for use in inducing an APC having
CTL inducibility.

[0127] (2) Method of inducing CTLs



by anplification-based detection nethogs (e.g., RT-PCR). Such priners may
be prepared based on the avail abl e sequence information of the gene.

[ 0144] SpewOf202AIsB209 a probe or prinmer used for the preseaT/JrEoehs44

hybri di zes under stringent, noderately stringent, or |ow stringent
conditions to the nRNA of C 18orf54. As used herein, the phrase "stringent
(hybri di zalt [ ﬁtm): pe3BitiihVednion alsefpessddsanabaddi thi mgﬁciﬁgldHLs\mbingEhfﬁp@lﬁd&e or
primer w ridize to its target nce t not to other 41 WO
0127 053200Pe B 3RSE RO b FE TS LIRS FvgBtn condt 11 onear e

sequence- depdhd @rase@naventtioh alse pdovidesmeethodsrfdemdud¢ihg fléntusimgracpotgb@nces.
Speci fic hybr,

Comper at ur o5 Kb BAS R Ao Bk oaa R MBI Rus Ty e PRy iy Ssple o
stringent corﬁ@lintlng)nTlG§U§é¢e@&féﬁcgéﬂ@élsal§mhle9 @é@g@@n@@ﬁpm@%d% theower t han

the thernal de@%f ﬂfé'ﬁ?&seﬁfﬁmxeﬁt% afd $REC bt fens THRAGE, Ate Bedl6dd f1d i onic
strength and |s t he te erature édggder a defined ionic strength,

pH and nucl et uéitﬁg @H@?atl%%ﬁ? SEERATIEHCEBINIYEe probes conpl enent ary
to their targgtomsagingnd@Diipbsitick Teell ovithne dndpgepresatiug rek aad/oegikdosdne um
Since the tar}%&‘ reseily S ?tggur?acg a3%0 ﬁ)‘iea)l(l Af Fﬁ]ﬂ?&% {1 earlltan Xacp% ad gft the n}esé 0% of

t he probes are ccuple equiTint y |caf1 %/ strin con |t|ons

wi |l be thosenientigitiand t he saIt concentration is |ess than about 1.0 M

sodi um i on. oy BiCab e 338K Ol Bac R 1 iBR BN Lol Bep ROl Kb Al PH
70to83an% : ! %Q&Brglsﬁb%eastl abc?u lgeoggrpete r?ttl afa e
short probes % ifOthﬂil% R(thatgs cappplerqf reep2aizétsebeqrariey O%ahaelatde |0§§)§tpra9@aht 60

degree Centi givadgoi %dirpHEQranlﬁlg@tbﬁﬁo QCHK}bdm{v%T&III ngent conditions nmay

also b dtonof il n bst ances,. c
For QBT T 6T henikt Bebmsoh poivis e TR B B Oy BRI SR el |y o
subst ant i al | ynipisterdd tec subjego Q& is atduded inTthe bady gfcthel sitgadt) ahel thcymemgthl of

cond! 1 one ¢ oraindle RULEOLHER,8 BIEAGT EIES JBIEGLARS HICRTGBHELBREN o
100, 50, or zsfntlemdsmthev@etbedﬁs@ the prgpent MMehBor ndE Hyélqi@éh@:éte@f)f admire] ei ¢
aci d includi Rged hé%&ﬁfa@éf tﬁ@ﬁ&?ﬂ&@eotﬂ%s M APEL oS ERREMSS beAR 1%&%9% ge

sequence of a nucleic acid 1 ncluding a CI80RF54 sequence, or of a naturally
occurring mut8MEClof these sequences. In particular, for exanple, in a

pr ef er ek oddidintvely@ U TO) dag @@ utbasdicd® bh avinp theém 5;OViV6 dmengtehingiaginpe used

or oA o a Catagiess Heng AR R R R Ul B Ehumefe B BT or

priner of a spdwlefstepssifze, gener aIIy 15- 30b in length. The size nay range
fromat | east 1 lwéﬁhg%jcq‘?ﬁym%b ast 12 nucl eoti des, at |east 15
n

nucl eot i des, east ucl eotrdes, at |east 25 nucI eotides, at |east 30

nucl eoti des aMC@WféCtﬁtgdw&théﬁd?cﬁﬁrqfrﬁthsaa Wai theyprpsidenasd ze from 5- 10
nucl eoti des, IQcdoulmuelant APes of e %%web%qtdsﬁﬁ@me%@ts% nucl eoti des and

25-30 otigdes efe ed e he ol i onu Ieotlde
probe E{fﬂ&j rreﬂ‘ c‘%%ésoté’%& Wepdry! i POSA% 23 ﬁg}SdEé %‘Fee%ep whe or
reagents for ptdparedetyeetnsfenigf a gereahir)indsdasg ;mlmimcmbn@mﬁthiseotenden prrtobe or
primer are V\%IJCS as%escrfb%d%bm% 1nggcrtlo%|"%t%9t?% m Crfr:s% { elfgr aIﬁER htlhn these
assays, probés or prine ncl er ’seq uen

Further, pr olpe@emrmmtm n%nqt zlum@é theyeliofaing dnwmpasst@taeEtAé%ﬂ @aat %ffﬁ’@llV‘dB’
affinity li g%ﬂa@eﬂt@ tﬂ%eprgéﬁ%{{ ﬁ?surﬁ'c&%ﬁﬁhle‘k@fﬁn HI E‘ﬁ(tiﬂeh%é %Eﬂe?ﬁheb@f’%ﬁig
detection procedures, a polynucleotide having a few hundred , about
100- 200) basé&vepHon few kil o (e.g., about 1000-2000) bases in Iength can

al so bgousigd fOre rﬂa)ﬂbﬁthﬁlaﬂ?ughze LIS TTNER t}ia@pfejsaﬁsasﬁayur%e@@bﬁ mx@raarray

I Al I | at d ted .42 WO
20121 053 200PEH S BREEL O SIEPERHY Of s A SBBaT et e e al 2 v
For exanpl e, Nanelyulsnpietent ofveﬁ.ﬁ(&matiﬁﬂclpcﬂexttm $tep§ SEQ-EuiuNGE e363onas t he

i mmunol ogi cal | t e det er m ni ng
t he quanti ty %élﬁth@ ggtsé]%%%g&glﬁgﬁ%rog%%ﬁi# %I{r?ggﬁg u%tp%ﬁgf (gt(e{ |rmunoassay
met hods t hat iMgation gﬁh exesaynes patbd piepdrey by deogethedsdgsetkedmboyeinpectitne

anti body may nbeEg@Sn)ggsonal or polyclonal. Furthernore, any fragnent or
m)dlflcatlon (e. merjc anti body, scFv, Fab, F( ab|C¥2 Fv, etc,) of the
ant i body! iy Eémgg%orw e?ﬁésaéthédtr?saﬁt in¥entjoggn ke ifdyeed by gxiodrcing it i f i ed
anti body retains the binding ability to the C 8orf54 protein. Such

anti bodi es agai nst the peptides of the present invention and the fragnents
thereof are also provided by the present invention. Methods to prepare

t hese kinds of antibodies for the detection of proteins are well known in
the art, and any nethod may be enployed in the present invention to prepare
such ant| bod| es and eqw val ents ther eof [0146]As anot her rret hod to detect

o ~ ~N A o b " - Y T M



[0147] The expression |evel of a targetsgene, e.g., the Cl8orf54 gene, in
cancer cells can be determned to be increased if the |level increases from
t he cont rwD 20evsB200e. g., the level in nornmal cells) of PhEJPANYyeISsgene by,
for exanple, 10% 25% or 50% or increases to nore than 1.1 fold, nore
than 1.5 fold, nore than 2.0 fold, nore than 5.0 fold, nore than 10.0 fold,
or nore. [0148}4-poditne T o¢lt epblyﬁﬁclé&ﬂe@foﬁ&ﬁﬁl@oﬁmenwcmﬁg the TR tubehits,evel

determ ned fr i.cal i s. known € Non-cancer,ous. i s
et orred vo o Bt bRt BB S TERM bl Bl B o RO RACES | T o
| evel is det enidlnedntigeonnd tlmapecpad@uﬁthtﬂ ioVogiooah asatipligace. Su¢lstrérreﬂmuoed to
as a Cancer%‘ébgg{lifcfrﬁled a?ﬁ@écn ePhidveNi S g QGVYﬁef‘cén% ression

| evel and a contr can e nor na |ze to the expr SSIO evel of
cont r ollOW&| eilhedrsthads of the presesit HeRRENT ¢ bgeaeied qrrﬁas‘étremr‘ége PHH Viexel s

are known notpréferagiyf fr@rm&ﬁ&%ﬂﬂhlﬁtgp@&ﬁ Hﬁeﬁtﬁﬁﬁ&h%%aﬁ[edrlﬁﬂ HEATGeE eusivet at e

of the cell. enpl ar trol s i ncl are no ed to,

bet a- actin, 655/% %Htléiéliw&ﬁ %SCGHC aﬁt@n&émﬁ § OLepatg( y %L%W protein
Pl. The cont mgdthdds\ethermyfrdne Pcme\t[es obtaimdd atont mgltgajmntprefefrw érhbdsdimemancer
cel l s by ust ’E'r%tc?onmﬁfﬂ%'éﬁ éo? {n‘?e‘”r%'rf %m%%l ls%B egt Wf?osg Pﬁ;g St? en 19 ﬂfL?\ .

subj ect/ subj ects ose gase sta RCEr oUs of “NON-TAnterdusy i s/ are
known. | n addihei(dis induced by ¢led msthod efi thegremrrbmwohomem@r@%s thep¢aons of an
organ that h@@co?@fie %aﬁcﬁésehﬁn€§ c&r&r%glek o tﬂég%gﬁ@e éﬂstﬁg B%etﬂ%%ﬁho&% A

Al ternatively, the control rm ned a statistical nmethod

based on t he 2RGEH ISt TAFH é’&h%yc%far%rq@doypthemegwr C;f tfcRTesaR HYENESHHessi on

| evel (s) of @h&gﬁité&dg@meum&ﬁ@mbeﬁ) 1hﬂw@1ﬁmhjneqé@omagaﬂsts:e@@ensthet es are
known. Furthernore

evel can b der
2012/ 053200PEP2BE f%@%é%ﬂreg"é%% fESaBEe oBg pr tP8?1ﬁ§e fFSlx\i%re
previ ousl y t estiedl. Elekeser, Mersabjeetrmaﬁbe:mdﬂfem@tbne fmrrahpé?(ﬂS -pdsitivieel’ garlesent
i ti t I
be. compar ed o PLTH & erfiS nRLuE R Hih BRRRAIHECREARER AETE 2 o
sanples. It idengreferred to use a control |evel deterni ned from a reference

sanpl e |ge14)vedn LuGRbA the PR iNRASH PlolvRies b tndifRf orProdeBefo? H@nﬁf’a’ét‘ﬂﬁfﬁ'aved
blologlcal sanple Nbreover, it .is preferred to use the standard value of

the expressi GRAMAGeRticahorepasiiongadysipeCThs. é’Vhr%fB{hl@tfP%thO%WHldés PSStER Ui sease
state. The staam@aﬁgoﬁ/ﬁ»kmalaﬂﬁgtmq)epbﬂ@@ﬂtﬁd pReyera iiyveBbM Goth kipdammadautihglyar t .
For exanpl e, %g)gee of nmean +/- 2 S.D. or nmean +/- 3 S.D. nay be used as

t he standarda\(}C ‘[aﬁrizfg] In the context of the present invention, a

cont r ol[013tel Idehethed exehdiment) the Ipreskntgnealtios anplide atrhalmposltlloncﬁmndm:m@

non- cancer ou S I

hand, if the%(gl‘(%nt‘)&rlﬁr [F{e@ce&)}]@ogl 81%8?& ﬁ{% Orp ‘(F;gfr;%lgpé ?gg((ls))ugn% {nogl @B %ﬁ
sanple, it i$leoBdedpy EHORGOIABOMS A%@@@W@ﬁﬁhwwre@r@mnmw% t he

expressi on | e\lﬁ|an&he1@r§&fdﬁéént9@\@9rés§nﬂ1ﬂ€€n@i@ﬁ E%@&s@ﬁﬁﬁﬁb@@%éﬁbpﬁh@ thor mal
control |evel, . or |st§e [ equi vale to the. cancerou %{ Ievel t he

subj ect may BRLAPgH P EATOET (té eoléfe%eﬁléH{VéEiUO“[ §18% APl g
i nvention al SOmpb@mndﬁﬁmalarmitfoodldoémg|a)CTiL agnosi ng whet her a subject has

the cancer to &1 en%atﬁ% Hie %?s%é 1nv§ Sﬁﬁﬂ&r%&év@@e&h? Btg;tltd(etth 1r¥§8{1§% {de,

treatnment, whic
expr eSSI on | evélPCoér e@b&mé oithe nre@etltlllsve@tlom fasyesindebngi Add.. f rom a subj ect

who is eCt(@foeﬁm'&%‘f%cfu@ﬁl qﬁﬂ%@ r&%opﬁ treated, b) conparing the
expr essr on'lev of C 8orf rmal cont roI | evel ; . c¢) diagnosing

t he subj ect a§\4ﬁr§9rfrrgth€r9éeselatrreréqmpa PEYides anathrsls fpx an WAUGERS HBHENGIFSPAVRI  of
Cl8orf54 is iap ﬁhﬁ@ﬁ@dse@&el@emcegbrm tsbﬁameargedsematuﬁebaﬂceyelxampraaof d)

aving he caidregupd PEIPEAMIE oYM Mir heRr e e RSP auch o
met hod i ncl udewidahearstie pbolaliglocellular carcinoma, esophagus cancer, gastric cancer,
lymphoma, osteosarcoma, prostate cancer, renal carcinoma, SCLC, NSCLC, soft tissue
tumor and testicular tumor.
[0137]  The methods of the present invention include the step of administering agents or

compositions containing any of the peptides of the present invention or polynu-



a) determning the expression |evel of 38 8orf54 in cells or tissue(s)

obt ai ned froma subject who is suspected to have the cancer to be treated,
b) conparwogotdissmepr essi on | evel of C 8orf54 with a carCE&npuE1/0@8i4 ol

| evel ; c) diagnosing the subject as having the cancer to be treated, if

t he expression level of C8orf54 is simlar or equivalent to the cancerous
control | evekleotideh encdling eedt tAlegndtivelysthejreatod 6frth€ pree@tt itveaabdmeay, if the

bj di d ed, i :
0152 The  pr AAERE FhoERel SR G SONGES & MRAgHEERNES kol et Bibiiati ng
or determ ni e r&emb}n_sfcmtmmﬁm detals, ses thaugpeof 8K . thhabeacsufidadpgangs éir comcancer
that can be ?nge us%!{ﬁ{fhl&{fth@iﬁﬁﬁf&?&hbﬂ% HPGRE bdfe gﬁarpﬂéeﬁlcasﬁﬁhté /oPVc%H{ on,

whi ch may al essin prognosi cancer —an
noni tori ng t IResigpss Qfébeyp@ﬁeréﬂmen%@bm chymeff Ilaa@fhh%rthe eposees and APCs that

|ZP|12/ ?53500 PEdh 88 gﬁﬁfb/yg?ﬁﬁliﬂet ﬁ@ﬁn@ﬁﬁéthoﬁ@fér' 1§dﬂlcﬂf Mn%urfe%@%hsd eEFH‘deQh;BQ% a{:)y
ustrati ve . e ol Sul cancerg J.ncl ude, ut are e 0,
AM., CM., bl é%lé%tgﬁ) &he iigip é:{[h - EXAPSS ¢ \’K}vﬂ?ﬁger‘c&rﬁﬁfﬁmg gglga %\Jﬁcel | ul ar
carci noma, eaaphbgnd (@)ao*fC'efr Mdglasisrusihgehapeptided, ymsﬂmrm APGt sab@TCosypra.
prostat ﬁl% NCeHe pl}ﬁ%%% 1n99r{t%lnn O éjrr(])\g 9‘5 %m'é%%%r PISO ess féli I%lgllillﬁa%tH ! an(‘;ilﬁ east

testic t unor Il €rably inc

one reagent mce@telab@gqnhgr Ctdmam»tpne@@mmg 1Ufm11r1¢e‘eiploam fndugredre the mathed

subj ect - deri G

Ceagent for dataet i THRA AR IEREEC SR P e et hith o
detecting thé @PS@WﬁE&Hbﬁﬁﬁémﬁkdﬁnﬁﬁe |nnunolog|cally fragnment thereof; and
(c) a nesmgnt Al&rma%@cmenﬁeth@@om@ pRgEMahveatibh lrﬂa'fy){n&ﬁdei fhe s%%@ raddin-
protein. [015 4Exanp|es of ﬁgg@nts Sﬂltab|e for %Ftect g 0 t he
Cl8or f 54 gen&UeHBE AdB“A'eA POt SOMEBUEPT PLAF PYPSBIHEYTHOBE altdentl fy
the C 18orf54ontMA& such as ol i gonucl eoti des that have a conpl enentary
sequence to a MRNA. These ki nds of oligonucl eoti des
are exenpl|f|egﬂ%%%QQBQFﬂwqﬁa%L§8€%§§nthat are specific to the Cl8orf54
MRNA. These k|(hh@n@ﬁlele|ai:1§@nqzdnemu<:h@§ep’a«je pedipnlensd hegilbingadxpressitlieiods wel |
known in the Q&}m1APCQﬁ%H%ﬂmoﬁ&%n&ﬁﬁﬁﬁ%bp&ﬂﬁwQ@Hﬁﬁﬁhﬁﬁtﬁb&nﬁ%&%ﬁ&54 MRNA
may be imobilized on a solid matrix reover, nore than one reagent for
det ecting t héWEa%oPf 54 nRNA may be included in the kit. [0154] On the ot her

hﬁnd_ exanpl ES(d))zi cyte@g&,nt Sellsd)ﬂtﬁabfeECIftQ[ﬁvedﬁb@Ctl ng the Cl 8orf54 protein or
the | Ogl C nt thner

180r { 5RO pRhe oith tbr ke PPN e B e el o R B C SRS E 50 Body ey
be nonocl onaltreated pothytbésernative Bgredieatsrbranplanyt suchgamet ingtudendivf isamt i on

(e.g., chi rrerh'nﬁteﬁ% 'My C ]%%‘fadd%ﬁpanﬁgl( ?@agt%’ange\f y ce?\;lgﬂ)clgﬁgert aﬁ)l%% 5 ody may

be used as the reagent, ong as ragment ied ant
retains the @Plﬂidarr@rcammmeyonhagw@n@rsé%sramcq@rem binphemay AECqSaeaRdl ogi cal |y

fragnment t herp%&fate MeicBOdshal earBihERar SCLOESSCKCNG Tt @fu@inQdl @Sticular

tumor. Accordingly, prior to the administration of the vaccines or pharmaceutical com-

positions including the active ingredients, it is preferable to confirm whether the ex-
pression level of C18orf54 in the cells or tissues to be treated is enhanced compared
with normal cells of the same organ. Thus, in one embodiment, the present invention
provides a method for treating cancer (over)expressing C18orf54, which method may
include the steps of:

1) determining the expression level of C18orf54 in cells or tissue(s) obtained from a
subject with the cancer to be treated;

i1) comparing the expression level of C18orf54 with normal control; and

iii) administrating at least one component selected from among (a) to (d) described
above to a subject with cancer over expressing C18orf54 compared with normal
control.

[0141]  Alternatively, the present invention provides a vaccine or pharmaceutical com-



for the detection of proteins are well 44known in the art, and any nethod may
be enployed in the present invention to prepare such anti bodi es and

equi val erw® 20teensg29h. Furt hernore, the anti body nay be | b@lezhiwdesa44si gnal
generating nol ecules via direct |inkage or an indirect |abeling technique.
Label s and nethods for |abeling antibodi es and detecting the binding of the
anti bodi es t @otitien that BicRibsade st vad torkment delectederani hr,noﬁg\ th) anyd)ldefaeibed and

met hods may be enpl o ed f esen vention, n one
fengent Tor dBeSerrye fisfinislReBh O3 Dbis VY GleriRREREFS IR Golo R
[ 0155] The ki tin pégr wonitsatha praseis lnmmoo hetlel ptdvedeafaonehehtor adeadfyieagent s. The

ki t furt b
ngai net a0 a0pu]S bEHEaBy S oL IR boRREpARAGIHS pielipe MBRIGH P! 208
and cont ai nemetlnd léelluﬁimguthﬁgstelépﬁ %etera@@nguax)éxerﬁwwel@who\l?&lg@rﬁﬂm syhieddent s,

and a s eCOHd@EMV&TBeMb@QMssh@(Vs) GEfefGh b theddhs@Bt thB Q¥ @cﬁ?d‘ﬂ&d toth fekB@r f 54
pepti de. For exa i ssue npl es o talgﬁg from

D012/ 053200PETHIRS %)‘ﬂP%@S@ﬁﬁe Hﬁ@éf@t e “E?éﬁ@%ﬁef Ihvégdf"l‘ye‘i"? Bt om
cancer, nmay Séthvlie €38uﬁ¢ ptblypepmtie of thegagent ifverdiokii Theofethbes @i tess@ing cancer
i nventi on rnat)(/)f[urtrhS ar 0 nt1 are %es? LodBhL el |r dgtaﬁ%% r\)@bl e froma comerci al
and user standpoﬁ)? I nc ?ers uen fllters needl es,

syri nge8l42and ﬁgack@@et dm\@ldtcsll petigsue cam be tlf@d fort thpéete@mnmn ofe€ bSO)fme ¢k
I nstructions tpirég'éloH 3§ 10n-gh‘§ %ﬁnélﬁé&%& §bj@&gvest%gc nb)? tfaﬁﬁ@ﬁd?le;qoﬁﬁbt 8f

cont ai ner wi a | abhel ita contalners I n vials, and

test tubes. fH@O@é‘htFaiaﬁ@.@ %9“25%6 mmlfedn?lpe%bat %rémpéhvnteql toffﬁ%lbf @isyes such

arS] gl ass or phasids; sucR 456loba, s@nmnmﬂmmnpr&érametherse@ecfttdehw@dsﬁu &@n, when
the reagent is

a ai nst . the (Cl.8orf
oy | Lred GRS BRI RE el TS SR St e £ RO e Bt one
detection S|tmuﬁﬁhsepﬁaﬂmleﬂbmﬁmﬁmuﬂdkﬁcﬂl&ﬁnmdgkmmUﬁmeBm@edenu&astrlp may
include a pl %5@6}‘(&% Bl !rtlﬁﬁece?s%@h ftﬁeo&h%egl %Lﬁ‘ﬂ{egcﬂro% el dPERRE)
t est Strlp nmay al so COﬂ t ositive con rols
Al ternati vel ylssv@@ﬁtld tnids; and shengyped @s th@éabje@eweeveﬁtsam separated fromthe
test strip. Q@&h@d}@étkd/be Er&ﬁecﬂb;f fh%rp%ltentdrﬁ&tﬁ% is%ef%faﬁoﬁsa FEhnEONERintp14ly f f erent

anounts of inmobilized nuc ei ¢ acj ds hi gher anmount in the first
det ection si tRAHAYS iRessy lgr?ﬁ%mtélmlwdstab%qheﬁ%n élpﬁélgmawﬁeﬁlaﬁ%e%ﬁ.r% on of
a test sanpl dogtdae howabaid @iw.sites displaying a detectable signal provides
a quant tive, indjica n_of esent in the
sanpt e WP G BRI ERkLAT o et RsBTBE s lora Rt R or CURERD Sy o o e
shape and ar éissugpob@irey fiom & hebjeh apdetamisedodhe expresiondpeainime déternmnelt h of
a test stripey BAIMCHIRK (fuhc LOB ROERE el %‘sﬁ%ﬁﬁe‘?ﬁb@}ﬁo&zﬂﬁﬁ fierard, RGf ude a

pOSItIVG COﬂtFO sanpl e or stan rd Sa he positive control

sanpl e of th&éXpnplsethe mV.amf Cdioray mMex bedepriicd wipgdwehes dyibwgridizgins 54

positive sanmphigodneg ch@@sr@%haﬁaﬁ&gl Th&dA&torddyeneedariedd: 8h Iaeihm/&l y, a
purified Cl8orf54 ot ei n_or ynucl egf?l de. may. be "added to cegfs that do
et 4

not express CGi8HAYSHEYSE PRI ‘W S pEdpiePlrdosdaienting dhe ¥pEeseiPBIe¥esal st andar d

sanple. Int IdHSpffM €tosé m&m inahe apudn piepale CLGoprHbek utﬂmrfgethasdcpemeblmant
rotein. The C 1 f { r

P ortnha ﬁél%ﬁ ngr eiﬁngplg Q%(')&Ig]gﬁ &%‘18;0%154 eeus?c:f 21st {}118

exanpl e, one enbo € present
i nvention furpmbes Iﬁncﬁﬁs@eﬁs the plioheposy belakeled iwidl arditable laabebrsmleasrdyes EHu-

partial prot %ké%c&ﬂ%‘ﬁl?s@afncésoﬁﬁi' 1@&8]?4 sl ¥nd tﬁgggﬂ{ezs% 1@Ve1to??n hb %g%eQifeteH%@
present invention or the her eof Exanpl es of he partial peptide

of the prot e.aﬁﬂ@rmmetwaé%m fldrlﬁﬁéﬁ@t?eé% i ncl ude pol ypeptides consi sti ng of
?L | east 8, p(erQlfrt@éﬂlbdrh! tﬂ;étra@gaﬁpﬁ@{ E?roﬂﬁ@f&@BbMSQQlasﬂthhﬁﬁmétﬂ L@fiagq%anms ds in
e amino acid sequence r ot ej nvent i on ncer can
o df agnoseq by Etrgsh IRRIBOR R (& ot ERE Sush PHERGLEY P asue)
using a prot @repamd l:asqmaqntu‘helev:@tubqueqpetncda)fonﬁattdne)fpimeg;eai |nvent| on. The
et hOdé{) 4%14 %&h@@l} riig) %ll‘lrﬁle?flls e H{e &%Bt 1'11&%8@%,%6’&1 §1pt' des are

as des ove. resen |nve tron provi S for
di agnosi ng Céﬁtﬂ@ﬁnt m@ﬂ@lﬁt ﬁrlbeenp@rﬂw rehepyt copdidons toi th‘gntm\éA Qf i 8prertce

bet ween the aymuRi h&kindMHel phfakB0¢fiRdent #f bridization) conditions” refers to conditions

under which a probe or primer will hybridize to its target sequence, but not to other



WO 2012/ 053200PCT/ JP2011/ 005844 anti body and that in the correspondi ng
control sanple as descri be above. The subject is suspected to be suffering
from canc®0,20i12/058®b| s or tissues of the subject contai nPamtPIOUIES44agai nst
t he expression products (Cl8orf54) of the gene and the quantity of the
anti-Cl8orf54 antibody is determned to be nore than the cut off value in
| evel conpar edqdeﬁcdshSﬁnngé’lﬁ@@ﬁdﬁ&bns{:ﬁBEéqﬂence[ &mmdnm aghailhes digfeodunant , a

di agnostic kit..of the presentgin cl ude e pe f the

ot esent 1 nverlSsH BRERER SsPE N i AR Ph 8o b MR R o or

det ecti ng antighentespecitdiies thal kkortes iseqpeacrsi @emrdlm@mwmesraamdowﬁnmrecul es
has al ready i 1996,
274(5284) ES%?U&%%Q ebt%ﬁgéigéﬁ By IR l? ?él’né%ta ﬁthﬁ@é th???%r??&ﬂ%enu on
and the HLA @emé&ﬁméf%aﬁp@feﬁemsmﬁw at @ deHee fl@csfrﬁ@gfhﬁe@ ﬁHdTb‘bTaelﬁél&et t unor

antigen SpeCltémISer ie%un&é}%r&ﬁﬁe&ﬂﬁm JtRd tﬁaﬁﬂllaﬁﬂ nd&&i@%id%ncérﬁﬁ%ﬁ)eﬂce
and/ or net asg\g}zl S of ncer. Furt % for..the ﬁel ection

of subjects Hrﬂbetsl‘meIBPFér?’eﬂ?ﬁ’E%Eﬂ ﬁ’@]élt%rg?tﬁﬁﬂ?%f:‘?@ylfri‘ijézept@ﬁ ¥ de of

t he present |ta1garsEqmancaSt @lmlﬁmmlrruslnceghestdrgentequemcet be @saeﬁe pERéntak t he

t r eat ment eff t. 0 h e 0161 uk-ar. ing to
the known metRea" (oadh PR HAEREIE RoPun R bAILR Lfill, SFEGHH
274(5284): 9¢06C)1t10msh\e111d:be| thoveain vdueipthe xalt sanchntsationas leantdpn abﬂﬁuttlt{bM sodium
radi ol abel edla#@smpah Sbb RO N6 NP &Rk f%0Plor bfer PURS G 1IMERL oy dian be
prepared. Wth In n‘g ?n05|s can done, for exanple

by quanti fyi rﬁ‘“@nﬁ%@u%?riﬁ a@leﬁita Qi 39@6@;?@&6‘41 1gragerfog ShWTPFPé’ei)@rrleﬁﬁefﬁéfF 2pl%od

| ynphocyt es deri wededtidesm atnhet saaby Bt (ﬁl’c&@%‘et@éiltﬁg&d@ GoiSlh @ pidl@s bf pimeRNcer .
[0162] The pr ent |?r%ﬁnt| on ifggﬁ rov de ¢ mat hod .or dlag nostic agents
for eval uati S‘ Btﬂnégfayla 168‘? 1 H?aec% Hien il dgga g‘t“ fde epitopes
as descri bed shietaices, sich a3rfernearhiddi nrent of the invention, HLA A-2 restricted
pept i dgg) ag deger %Q%&j PH&%Fbﬂhgéfes&ﬁq e%ﬁo{l ?saLgﬁlQﬁﬁy L%bs%\éﬁhﬁﬁrﬁ%dor be

predi ctrng an res se t

eval uated is Oilg@m@wtlﬂg/ rligenyaieptida tmmlﬂmogéhdw aragiomeinedentsietseqience| | s

invitro or 'tl’iht‘ﬁWx‘i’d1zés%nBE@§t§ﬁ$e% SRS 18 Bl 18.ast hhut ROV NOBONRL 00, 366! | S
for evaluatin i mounol o response, .may be sel ect ed from anon

peri pher al b|3§8d2,50p%99 pRgr B0, BY- 5 d>] gﬂ%?feey%en(seemn IYSIEOPEs 159HEREI0 ?m ood
mononucl ear @ebllelc(aleﬂ\@ludﬁ@tar@m)lifem Sé@hénestdrl’zhg a@fi sérfs@ |Sﬁﬁﬁmlglc$ddﬁlhe
|nnun0conpetent cel

hoont s pope: Shiueled ofa Al o ARy 4 £1BORERS uendd, 00T RIS SRAkgine 2
recogni ze andubsamaf thes¢ kﬁe]upeqns ildpagpiutapder ¢empiayn beréﬂpédogtebbmemthm
reagent. The ngBﬁdc?e%t %5 ’5‘6‘?91 %h] 08 ks ?‘sﬁ % at | Vgﬁf}/‘n} ece%@%{es

systens that e USG or S

SIS I nNC
t echni cal deVeboprieied Mwemr%fgrabb/t, ﬁMX@r CENAY off %§1$%RF$41g¢r@@en bel ar

| ynphoki nes @BtécﬂeﬂRxﬁﬂlf&fg@i’iudl&itﬁiaﬁﬁo@%%yﬁner@fa oﬁ?@[z@%é@é@l 151 %b in
preferred en‘Eodl i rrrrunoconﬁet enlt cells {‘?HF nt aﬁed W I Ptl de

reagent nay h@éﬁeﬂiaé(sré‘il& o klepd 10que pecleqiides. i A7 W
2012/ 053200PCF /nahazaﬂddspﬁﬁ&éaz(p pddajtides, ae}eamﬂSe}ucreepdiesdaSem 30 heclpsteieent
e o B 8ot BRIy 508 ILO% ASHAY o NIRRT S P pRer

bl ood nononuél'ear nce of ant’l gen- Specil S foll ow ng
exposure to alepucmr leéplnualnom@eﬂ%% amlecrﬁdam@lg:e% 30 IneclHLtAle's dnpagterned em-
conpl ex may BeiiseH, iR ﬁ'ﬂéf@ﬁé biY, o‘ﬁhél\s'@t'ldezﬁoﬁé%ﬂ &ﬁﬂelso‘aﬁ%b Kéigcdd h%m( Bess. €.

g., Ogg et al., Sci encé 2‘01 ; .and Altman et al, Science
174 : 94- 96, A@@@@f%ﬁfﬂf@ﬁe@@ﬁ@ﬁﬂr@re%nfSrfeh@eﬁeV%@n ofreng hy vgies seshe oligon- cTL
popul ation i Riedtig@pIbe oPprier adReladnoinqed. DLIBH@RR micBddr By OP\PCR'() rmrrer

t tid f th t t ed :
bept e 1 hat TERAS L, PEPoORPTBF B Eah el Bl daetT SHEepSaRtE or ¢ he
cor r espondi ngrdtfeAohpamyrschaiba nadiiddevish 2etecratde bdkblaudtfimity bhgapdnebat e a
trinol ecul ar § e@ atdeéneﬂn?m‘%é"ﬁ ﬁﬂggﬁcﬁ%atloﬁaora?e%fé’e'tech%{l ﬁl&@hlg% tp%?ytnﬁ‘éﬁwd chai n

is blotlnyla revi ous engl neere e proteln

Then, strept &evidga few haodreds &ecg,t?ﬂveutw(w b@wsma few kile émpr alwwhposed of the

trimol ecul ar 10006 AR i® idn@Rf @a\ﬁ'a%orbe B¥d EB%%’}frolSB(i fg %ﬁéﬁﬁd’léﬂnﬁg a, ?' ed
streptavidin, the tetraner can be used to stain antigen-specific ceI The

celI's can t h@hCBYA misiparrayaalypisy Adlespasively. By tapgafien prodstmay bs defec

anal ysis may be used for diagnostic or prognostic purposes. Cells
identified by the procedure can al so be used for therapeutic purposes.

[ 0164] The present invention also provides reagents to eval uate i mmune
recall responses (see, e. g., Bertoni et aL, J. din. Invest. 100 :
503-513, 1997 and Penna et alL, J Exp. Med. 174: 1565-1570, 1991) conprising
pept| des of the present |nvent| on. For exarrpl e, pat| ent PBNC sarrpl es from

. o o o o o - Y



PBMCs obtai ned froma patient vaccinatgd with an i munogen nay be anal yzed
using, for exanple, either of the nethods described above. The patient is
HLA t ypedwoOzant2/q58390i de epitope reagents that recogni ze Phe/Jatdigb@sspeci fic
nol ecul es present in that patient are selected for the analysis. The

i mrunogeni city of the vaccine may be indicated by the presence of

epi t ope- speciféi the GiblgBosiNoftthe pREME iIs@mbe . Fop 81hp1d he peptityeSC tforfiae

inventi on ma (Qg;m EE B e. anti hodi Eiy’ usin ec es novvn
e o %&E@%ﬁmmmﬁmfm Bt W e
Laboratory Prg oé!s%%%et 0o e ﬁ%%yan%ub'fclf}rf déebleaﬁéal ﬁﬁ‘%ﬁﬁn ﬁleﬂir&%o%ﬁ or

noni t or cancer BUCh "ant I bodi es A Ize a peptide
in the contexftibfdyanay-beampancens er p@lyclenal Rrthepeiceanyt ﬁﬁ%&m@it REmEdifigation

pept i de- MHC Q@gpbﬁ&enémﬁﬁ?@mvpﬁw 'F@ﬁ)?s@'lde& PR 4niB0dy Rhy bbasdr@sent

i nvention have nunber of i onal 53200 /JP 05844
uses, some ofNSHRCHORr® 18‘%%?:? B gﬁ‘@?teqrﬁnoq\é}éo‘?f?lﬁépgmféami &‘1@_ Cﬁ%i’lﬁp
invention provitdes] Sarffgphaecinf &Ichdalnagahss NRIst thdgepidds g the pie@ﬁt aeention
characterized e | These
met hods i nvol® vci% mn@l%ﬁsl tﬁeregf;ar?gggl on’ oezfl] b&'ngg ?@ﬁ‘ﬁ%ﬁ % g‘%hﬂ‘gs tBeptl de,
or a conpl ex pofpate t@i@dﬂlﬁmfﬁmb@m&mglerﬂe@ph@leomc}tem art well kassn iin thelagicul e
in 2 biol odi 67l .5AMRlS rF%RHRAGRY AMOfrenPRRERHS BprGARPLEK JffibRERL I de
and HLA cl ass | ecul e %/eo %Z%%ér méglgerg grﬁlget ect eé)r%% assaf}l rllg Wwth a
bi ndi ng partﬁéﬁie(ﬂ‘%}?"aﬁlﬁéﬂ}ﬁ‘éf‘ﬂf1 de or conplex. In an preferred enbodi nent, a

bi ndi ngo et nexs frdkhek h@tmﬂnblde@ctqhe @)@p‘fﬁdsﬁih leGel @D CABbIF RO SNSRI LS and
specificall'y bi to the essjon of gor.f54 i

d p de. r
bi ol ogi cal s&Apt %Uonsltfé?ﬂucés “‘tt?}ﬁBVO F%‘;ﬁ‘é‘?ﬂ MEBRR® ey Vlf‘éé‘}f%‘ﬂmgif?%t andar d
PCR anpl i f i cahémitalpanatyosalsmglasi angbed yBopfsdthp G 18erfS4 pAneiexisapele, fthisunor
expression i e r f |.ar
condi t1 ons_ antoiREnE ol il Ayt a e SR For FETHRER o, o
W2003/ 27322th€[@M@8]rP¢ i gy exprapsion evetiplaghestideenet hods i nvol ve contacting a

bi ol Oggéﬁh Sa”f[ﬁie%xb&@éléﬁ Fe@elfdﬂhr{h BN % Weldn sRfrsagen, u§92§1%b1f defls R bd he
Cl 8orf54 HLA bindjn peptl e to _detect e presence of the Cl8orf54 HLA

bi ndi ng pept *GEPHEE fEDDINGIEICAM eéa%rr@reaﬁ\%s fa%ahﬁrfé%nétphleveldeﬂt dha levd
nmeans pl aci ngn hbienddcellspof teltargangne by rfoﬁbbfafnhple e, RS9 o 50%; beintREse3gent

e, ioni ¢ StPRRGTR| (ACAFRERbES Eidarefondta oFATRRS i Rt gent -

and d 8or f 54 thdpA 0d) fdid.ng npept | de that are present in the biological sanple.
I n gengpplg ”Ig‘ t}?coélﬁ'téxk%&ep Jse&qméh% ”agcéél 1%991 : ntiﬁ%dtﬂﬁmg'b%{? tgal
sanpl e ‘are "condi tions known "by those o i nar e art
facilitate aSapeiEithgLds knaver Rdicinon-dgaearpens sipibe @LﬁS@ aﬁﬂnaltcgnfé@dwﬂe%

g., a protei fmedfed Hafid /i€ BRRILAMOCIOM 3 @eteﬁﬁn&f‘ﬁrb@@%n@éi‘&s‘ 31§1 fcat @hipl@nt i gen
cognate, a nucl FI cacid and its co if Is é Cgg)gnce E in.a
bi ol ogi cal s eddn et Arafanceinbs £ VBT - PSP REMYRGn 4 S

fession

interaction ﬂm)teil\a&ha eontioll kel c&n&ﬁdlorﬂlshzedgdﬂﬂieezxﬁfeesldlelf_@éh ckfe:dntml uclete

Pat ent No. 5a01%§ hous&?e% %g sowhggt e% res£ ?e%]e ? EI Sk osttt(l) Qi hod of
Fertorned iR e ther or both o

t he present mvent% on can invivo and in
vitro. Accor depiding di bk g@nccmlus Qan@i ear@amubetatemfah@@bll Fxemplarsogonitiel vi tro i n

the present iBY&NHIIOM, biCLre %@1% té‘d tot ’B@ca Ql:@ﬁ %g;b&?éld&zﬁph hGPRafd€adhyt | SSUE
in vivo and the agent ‘specific fo ogeni c pon eptide can

be used to délf%’@@a&eh@dp@é@@lﬁéleprswnsﬁbﬂmmoa@ah lggelimpytheelefarmdigd at the same

Al ternativel ylmet Wigh tnecaﬂaﬁ@r callls tgalmgea SRp16.) pieloady Qduwted Sl sedredfrom &1 tro
tissue extract a particul

. bl |
bret o ed onBUdFTBABIECE MEORT Hssr SaleQaHBrEouSH B aiabhy hBRRing ¥
sanpl e, nor e apgdigbermibnyl @lls abpired dont aomragetouspagi@sldf an ogtaneldtéds theom a

bject to b i
be tione, by Sufbef ROFER mby FELEH s bIHAHLOMAT RSy, (hEfofifgE! © can
specific T cardysesigtasmaiedibyq wttshcailmmh@sbﬁérsch on &@erbsvéfa oblLame#MYtanﬁbmn«g
conpl exes (f QreverANPIernhddBPresdion RveR) AlC180482GenciniseMpRs #bth subfdis 49

whose disease states are known. Furthermore, the control level can be derived from a




WO 2012/ 053200PCT/ JP2011/ 005844 AltmanygzJ. D. et al., 1993, Proc. Natl.
Acad. Sci. USA 90: 10330 ;). Staining for intracellular |ynphokines, and

i nt er f er oNOgar@320@| ease assays or ELI SPOT assays al so Rra3/Jpzanogseni ded.
Tetramer staining, intracellular |ynphokine staining and ELI SPOT assays all
appear to be at least 10-fold nore sensitive than nore conventional assays

(Mural i - Kri skin@badé.of @kpr@ésion 13&919&15 framprivionsB: testdd’ celllsaM\bmver écco@dhn@ko an
1997, J.

113.5 pen ase! {hE BreshR ToysiO e elprssSopdbyel o 61 NS s Wb Gk 81 )
and strept amsaspleendy. he ddmtparel treailtplaeosirold@kl6 8Fe (@06 fipmmyltplso be used.
[0171] For i nSLRAGE: s 1§s°f'E%s Pe'd%%éa cbdifol Perv%fs&é%ér#lﬂéfaef%ﬂl%r}ei% vt des a

nmet hod for di- agnosi uating an 1 nmmuno i cal response o

subj ect adni ﬁii@P]érdéﬂV%g frp@a'e\sttssumwp@ﬁm@lasm ﬁlamofﬁb?)ﬁufu@é déll’lVQMéOb’gt@ﬁb nt
invention, tRenprRt MREJIVEE hu@lpfwerkéaeto%&@ﬂ@ s@hdard vale oF @M }ésgﬁgnmelsrmvnogen

w th i nmunoc et nt cell's under t onditjon suit ction of CTL
specific to gﬁ‘rﬁ?ﬂf’g“éﬁ populagion H’ét?‘é@?nio%‘ ?eaﬁfestt%thﬂbl}ﬁ Sﬁadld?ﬁﬂ 15138 Pevel

of the CTL i ndtated byranstrmhc(ca&nomd the {i€.)FoC exdareplatd nggd biemeay/nalSogi @al
response of t e%n+'7‘bi ¢ ‘}Sgggﬁqﬂ s{angargtvl o | evel . [0172]1n the present

i nventi on, t he I nunogen B’r efera i'nc ed'at |east one of (a) a Cl8orfb54
pept i de¢0 B9 ectlodhe crtmmxaﬁf)ﬁhg prdsentamqmoa,ca ongiotjsaelalsterofine8E@N Bbdsgicd t o

33, peptides sﬁiﬁiﬂerﬂﬂaﬁyﬁ{bm&fé n%ﬁ' éiné&&&&%@?&épre@ﬂ&dasIae'%fnfﬂaq%oﬂ?@d/l'l@ﬂﬂ" pphi ch
such am no acl d sequences have been 1, 2 or. nore amno acid
subst i t ut i on(kothgrmapddf %mtrﬁlelw%h%ﬁt%%ﬁ%d féﬂntaé@n@rws hiplggical WPl it

i mmunogen speciefdrfedGd bs ar&nsgbls &mwnldve "the art. For exanple,

i rmunoconpetent, cells ma nV|tro unde the esenc

| munogenCs) - KB ESPE RS o oSt ettt e SR Tl e iinogen
speci fi ¢ CTLspntaslyewed,iond dmilagefuedlarn so theyaberaddedtrdldetdiethe eilijec uldyree.
For exanpl e, éﬂ #eg edgmp{]gang%rqglbg 1%5&:5“' ating factors for the CTL induction.
I n sone enbo i f moni toring or evaluating inunol ogi cal
respondel®t a Télsrb]r@s@tlt mﬁerb@ntai@aﬂtr@\:idw g mehepof dedieanesars vhetherpysuhiept livs

per formed bels Gncd4b bBeeRBE/ At/ Bleldch gﬁ'éﬁ%&ff?&tcan&é} tRERSRl whih!r | Ng a
prot ocol of cancer. therapy, imunogenic peptides are adm ni stered

repeat edl y téneéh‘?dﬁfléé?s &3S ¢l eat ed. For exanpl e, irmunogenic peptides
may be adm ni si) aéte&nﬁal&@’the Bﬁ[ﬁkssfdmrle@el YOCweeks4 m/kféﬂ@bﬂlﬁsagdz(y) olithi@ed from a

i nmunol ogi cal resp ated or nonitored during

n b
the cancer ¢ AEPEITIRS e Boste i P TS 18R 8 S RERGHE,°5r Ceval at § o or
nmoni tori ng of h)mpmhmxgﬂlcakpmmpdnsé of & 18hie 54 antbernarmel @pyrohigyelat  t he
l eti f
enhanced T nauct | aanofhe e B0 Ruvin R fido be ke AT FRERpre RUPRLLIE,
i ndi cates t hﬁlgpﬁé4 %bffééﬁed%cwp%r?(é%@?éﬂﬂml cantagiiewddndm nunol ogi cal |y

responded to td)@elh&mgﬂﬁgﬁﬂﬁ&)t fértahcdiashtnitay of the|nibjednt fiash@egds hawhd abl e
controls for eval ua}?}%@éﬁ’}g nnzjsnol ogi cal response may include, for

exanpl e, 50 “HSHEL HP¢a? 9P2011/ 005844 a CTL i nduction | evel when the
i mrunog¢oifigt emitecrdtivelyasehcomethod attlwlet ﬁlen;ttbppefttl de, or control peptide(s)
Q?nv:’lcn)gaglm dngeadﬁ dgteﬁ?%ngﬁﬁg 3)}5prgsfs?on IEY]& ngqgor%ép %r ?ﬁop gﬁ{le(g)e tallgg% on ;Sggg;ﬂe
of the subj e@ﬂbjﬁ@msﬂmpededm@wéhm@m@tsibectlleﬂtied manner, by conparison

wi th an i mungj)agi, géﬂmg ﬁ%@?ﬁ@%uﬁﬁfeww C8R6#54 W%Qﬁﬁ&;r@&momréfdl%@éd 1'-52 the

subject. In particul even when a mxture o of
peptides is adniiizapsinstiesBoieras dannathe canpsninbe ggitek|it fhesppitsdomcypotvar y
dependi ng on Gllsarfsmtslﬂm orIeJQuivm@ht ©ABEcankRyroad BHRrfol &el; ahd t he i mmunol ogi cal

bet t t show.hi gh
Sobonss bon SR Ra PP FariShe Wi e b S sske S R B,
provi des ant ichogi exbdﬂnaitedalmsiep 0.the peptide of the present invention.
Pr ef t |
nvent 10 And e eangREoh o foylhes daldtl RERS, A% Bk W dRERRRIE o |
present i nvesubiest WhA i eF iraubRegieg, to bﬁﬁmegefsorbpw@et Hiat Wélrhel t@b@tedfwmlh@le
invention as O’Y%bﬁs@faolszb@ptﬂ@@?'t&qﬁresteh‘?{n%@ﬁtlon[ QhiAlARt iRl @2 nagRhRsdsiddhe

peptide of the invention can use in cancer diagnostic¢ and
the prognosis of cancer and/or monitoring the efficacy or applicability of a cancer



prognosti c assays, and imagi ng net hodohgpgies. Simlarly, such antibodies
can find use in the treatnent, diagnosis, and/or prognosis of other
cancers, wo2tesgovent Cl 8orf54 is al so expressed or ovECTHRMMEBESH i n
cancer patient. Moreover, intracellularly expressed antibodies (e.g.,
single chain antibodies) are therapeutically useful in treating cancers in
whi ch the ex mee@sy pﬁtu@fllaﬂ}y 48aiideb ininanothyapy. diustexiaspkaspled ofmaitatle k:ﬁl(i:letgde

but t

cancer - cnot s Bulafs o aimiShe R CRILSRREEG woRh Bl CREE o Eicer

I yrrphoma osmemsar@ohaglomlbmr@ammemphagmadanwrysummncwmphmﬁa_& sof t
tissue tunor &B%c&ﬁnﬁhiﬁg%{h@caﬁ#ménal kgﬂ:ﬂﬂn chteﬁ%@id @8ﬁ§%§u9@ulﬁ&sﬁqd

prOVIdeS vari ous | 0gl cal assay for et ection an
quanti fi cati é3stiefla aog M@fefmwpﬂmy@ the mtsgqfera[blmch@sg atdeast pagyieastns femer eof

i ncludi ng poldma@@ﬁ @l@%xﬂayaagoﬁﬁe ansaesasdid is 8 LIGBaRIeFOLEEI R Jud eR3earDNg
SEQ I D NGs: to 33. trlch asso?ys can conprise one or nore anti-Cl8orf54
ant i bodi es céf)lﬁﬁF rB’Fn B&UYRI21 ng and binding a C 8orf54 protein or
fragment s t heéxeoikagens fappteopng mRNA bhtheI(d 8ottt guiie; of t he pr esent i nvention,

anti - Cl8or f5 &Iaanllea%eing%ersqugcp 1?%&1% 61%095§ % té14 o aleylﬁm%no?o 1é)a'il { d:lg %lny

recogni ze a an am noracid ‘sequence s&i rom anong
SEQ I D NOs: Zherepf3®d A bi nding specificity of antl body can be confirmed

wi th inhibiti (O Ite_%cetnt fo-ml@fecﬂu% th\é’@)?(ﬂoélbﬁ a@hﬂ t&ﬂh@@l@@@fﬂ @it i body to be

analyzed and fuII de was inhi bited under

pr esend@! a@ampéf‘@@g heaZpRfp w&?ﬂq @é§e%tmgn§Ra% anPR& 1geier segierede

sel ect ed f r ommaleiarwl@ﬁ@t Is&:d}i@any Biddxod3 addnhf}l the ENQWTSA RN A hush ant | body
i nds t nent he context of the

f |1
et oo ! L RO Rt B LR TE Pt s PSR aorto e T frse
i mrunol ogi calmkiNAaYhdsekirak f whdnucleotidesi ane exeenifted biyrprinuds agl robestbat

limted 51 R %}gél%{cq@ ‘?I%%)l gySﬂ %Iy ﬁﬂ%g%ahcfs%f gﬁéén%ldfeo 1 %qﬁ@p%é prepared

radi oi mmunoassa I Nmuno- C roma

i munosor bentasedgmygetheds) wa) kn(@ﬁk\}ﬂrﬁbe ait I keqdle; nﬂmrﬂﬁWMJ@E@Q’é@ﬁmgal% ays
(ELIFA), and Gl@@rfbll E&NA%WeRﬁln%tﬁﬁzeﬁm%hﬁ%ﬁﬁi Mo RNmBM thRpdYe assays

of the invention al so conprjse i m’runo%enl city assays (itnhibitory or
stinul at ory) "&€EHPr d%{gct}?aﬂa? C%@f%&:@#ﬁ}%% M8 PF iRF ISR Big KivHC)  bi ndi ng
assays.[0134]adddi ihediher Kot ek agpleabl ﬂeamltsr@atagﬁe E@dﬁ:t@o@ﬂ@ ecC Lﬁ‘orﬁatpe@tlbing g
cancers expres re a i de t nve cl udi ng
but not 11 m oodep gl EpanhReRh Rty i hBBRITEY e

anti bodi es ofpratkie optlesiemuriogerliydragnBotthesssdye aatibodyl may batnloyocdelm‘l o in

t he detectio f%ﬁ'ﬂ f rs,
exanpl es of Al %gphg&m %9 ng{rclgg%g?ﬂ |n£ri1)1gqtlecf%% (éém%ﬂ{égl_%g%%am
cancer, breadebddaer FV.ci\oldhe antthedsmaydiedisathe Be regpntupalong as Bienons,
esoplhagus Ca'ﬂﬁa@fmg&%&h&dlﬁe&%ﬁ%ﬁ rétéﬁﬁpt}féfmndlﬁ@ h@ﬁ@gb@ﬁmt@l&ﬁfﬁsﬁr@&ﬁl &ancer,
renal carcingmg Y] nor and testi.c

[0177] The. pr SEcHIm TS it ol atIr GOt BT GRHTED KRG RERPUBCD! ¢ he
i nvention. Arﬁmahé dbtedy)naff ptrdstemls axeengll m\marm the att.sed ainfp natyodf raiyrbe such as

monocl onal rr%?'y%ﬁ lu? Hl% &gltﬁt 1996nt%§ t? Brv{cﬁgli%:nsﬁ%}ygrﬁ?oo é aﬁc? c&{%lwﬁg;t? [heF

|nnun|2|ng an as a ra |nven |on
all cl asses dlurtheinyut, dhmelmtdmdy megidellaheddd with mgodlg@seraﬂnmgmnleamlm piediirest and

humani zed ant;,pogdi &%n@ﬁcﬂf@é?ﬁgel% tg@f{h‘? UeC LESGOIH Adhb@or laﬁeﬁ?éjaﬂtfﬂ)%dﬁg the

invention used as an antigen to obtaln an ant]body nay be derived from any

ani mal speci @8d defgeting tae bm&mgwfut%e Yeibpdisy tg thentaeen Arear e bRV Hig the ftnan,
nmouse, or ratand BBy RbEIK @fl@fr@tﬂo}ds a9 e @ntpikiira foﬁhbpf&and@«dnmeﬁ Meﬁbvae may be

obt ai ned fromthe nucl eoti or, a ences dj scI r
recording o e CsRa0e Aepigin i SinetheC byPrtokE By he fyRRE0 et

i mruni 28t359n altiei kglemayregyntdie na)redmploabef memlf@ememmOmdpwgbntaJ Thedpt cashe of t he
protein. Ap t|

(N -termnal %(l)lrrtﬂeggr} o(%y s?%fl erruf?n%rg ea %aéérrg[{ﬁ?(%? g@k pep?glge%r?%fﬂ&greggent

i nvention. [@178jtadyapninstar HeriSEegptide adeddivnedndeomaiperdoetiuringtcelvact s
with either HB&{dhld A@ABYciroRreagents, and a secondary antibody for detecting an

antibody against a C18orf54 peptide. For example, tissue samples obtained from



fragment of a Cl 8orf54 peptide. In a ppeferred enbodi ment, an anti body of
the present invention recognizes fragnent peptides of O 8orf54 having an
am no aciwozewussme sel ected fromanmong SEQ I D NOs: 2 t @C33P20ve0058¢s f or
synt hesi zi ng ol i gopeptide are well known in the arts. After the synthesis,
pepti des may be optionally purified prior to use as i munogen. In the
present i nvegtibjests wﬁﬂheutwah@@@epmﬂféimg(fmrgcar&:egrma:l_y&eﬂ@ra)s uREyil &ﬁn@@fdaggai ed or

nemeyant n ( ALH) oF B8 e RRSIRCa LS bR IRAER S el R Tah T8 R fng kn
and peptide apan@rgal andluserstrompoinh indiediag beffer Qlilepw filearnaeedled, yyrizgegene
encoding a p%HElh g@ ins&8s (e \,\%%V%%&nﬁagé CJB%(BR/PQ{E%%lt}fﬁMtrQ&o 5‘?& %@dll‘ﬁegéé 0 a

known expressi o used to transform a

WO 2012/ 0532@%@#3@@@/@@5‘3‘4@%@@%@@&1@ Biith a lyped. Sj@@blﬂé@n@@m de or
its fragment 1ﬁ@1¥debc%tﬂle%cﬁi‘d@,rﬁﬁitfs§tQﬁBetsh?hé3éﬂn$d1ﬁk@s Riay bB$hidedaforh ashriglots by
any standard rre h d n gequently be used as an anti gen.

Al ternati vel yhat Slggasé?bP §%-ng the peptide or their lysates or a
cheni cab136]synh hﬁsmmmpbf e prmyntbevamsled \abentther@géntgempro[behgﬁhstmiw

mamal | an amd]% {fﬁy}éﬂg\?A t enaI && ma lI)e hgblﬁ Sl untlatﬂg( Su, ﬁ IIOI{IJg
conpatibility 'w parent a §Fli1 used Tor ce uston 1s ’ta o

account. |n geipetaformanies]me ofteRoeiesitei dhe megomemptiar d@te@rqnnagles Oéﬂ@ used.
Ani mal s of ggﬁﬂl% & rﬂ&}i HeRde b ur%@'ﬁ%ﬁes M%%ntaﬁﬁﬁg Qﬁgclgié'ﬁﬁﬁf)robér iymal s

of Lagonorpha inclu for exanple bbit. Ani nmal Primat es” | ncl ude,
for exanpl e, st ﬁtﬁﬁw B0 AR FlﬁﬁsrifPf leecgaavwﬂf@f H%WR/@WMEQJ& Mlipgnatiyele a
fascicul ari s cohth@Suss ﬂﬁ@ﬁk@boa&d%ﬁ%@t@@@@ﬂt@%rﬁ Iﬁtd@ﬁ@ﬁgﬁ@pubﬁélﬁyllﬂwt hods

f I t. t [ t I

nj ect i on or SOUEUCRREBUS I UL O LR T Genunt of (u e B Aot for

t he | nmuni zati.eon highemammedtsn tHetfiret depeedbh sitadidylessanamgans inapsdogendisited. ed and
ded i

; ‘ﬁ; glegl gg. Lgl ﬁ?eﬁ%&%i%%na&ea] t?ﬁgh'% &ef?{ﬂlﬁrﬁoBPSﬁ sefte?%ifsgﬁgﬁg Saae'téc&%le(f

Wi th an appr @m\ﬂ@ﬁts@ ambiifativomdisatemelihe dmaufint 80rf§ﬂ|mR1‘&é prtSéutrid tlse

conpl ete adj 'éé(lﬁﬁlfe Tﬁ@@&edﬂ%%t%hy%@@oﬁ&%édﬁﬁ Rn RSB PUKERSEDIE haFRANBLieaN
animals. Preferably, fol ]l owed by sSeveral adm ni's- trations of antigen

mi xed with afYRigpdpih easthéP‘i/OaarrBa&ﬁ’E da?spnap@a&&iesws HeofpledtsEidj uvant every 4
to 21 day¥y| AThajkr¢nkhé plesent aiveh@on fay f@{mmﬂaﬁlduslqﬁ)sﬂ‘t@é cblﬁtmlrsmplel(ﬁn After

t d d
et ease i CBoRRE Y RpadF B B AR B ey P BRI RO A eh i v e
agai nst the peptipdes byfcollaeingr@tent>4ipovieine sampleandibepaspgng thepyC donfiddct i ng
bl ood from thg.l s%@%ﬁ%lgﬁagﬁ@ﬁeﬁ@gpg?? Pcﬁélgtrogﬁ] ffyﬂﬁélg&f]d% rﬁ{ édb%ﬁ‘i’o

anti bodies in t e serum rom -t y any

convent i onal cait thaiglo IPEICX?EIICWF&YSO&W&%WE&WrPﬁWW‘héﬁ%ldé%@ﬁtﬁﬂ]S@ﬁﬁﬂal ning the
p0|t YE| g_na| a@{ah@zﬁﬂ's% le@fh ﬂ‘i? bles@ft ihR@tibk E}ﬁﬁ”ﬂﬁ@ﬂ' Olg&tfﬁél ﬂila?%etahé‘cdﬂﬂﬁﬂaﬁlkogm
anti bodi es ma ed from the serum in r e

M eparod v omtdh IRe g?é? e P%B@gmsgléfg CEHFS) SAGle oot e TBRe: RS lgsant

i nvention usithegeut btfrvateanpl e, an affinity colum coupl ed with the pepti de
of the ent |nv ien fur [ ri I i.on in rotein
% or pABIEI R o oY ERRO AR sa B A B B A Aeb s { SEHH AL KHHIRAREL D) O
are col |l ected Pﬂ@tgmqrh@ammteihmhﬁnmfzse@mﬁﬁaﬂh Fﬁmndﬁdlbgélmﬂ amirodhetthed for

t he |ncreasegrésglytqhvéﬁfnog%ﬂ}{e gﬂ{gl{ﬁ)igfgogs in the serum as described above,
and are subjected to cell fusi i mune cells used for cell fusion are

preferably obtEiaRWEEsTf bin Rystid @sptids ofdhe pioksie Pt B8 Praedinygntionincdude

polypeptides consisting of at least 8, preferably 15, and more preferably 20 contiguous

med

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.

[0159]  The present invention provides methods for diagnosing cancer, which can be

performed by determining the difference between the amount of anti-C18orf54



to be fused with the above i munocyte pgclude, for exanple, nyelona cells
of mammal i ans, and nore preferably nyeloma cells having an acquired
property worotzms3mel ecti on of fused cells by drugs. 53P0DJIP2011/005844

2012/ 053200PCT/ JP2011/ 005844 The above i nmunocyte and nyel oma cells can be
fused according to known nethods, for exanple, the nmethod of MIstein et

al. (Galfre angbddylstiehd in ﬂﬁtcbﬁdﬁ)oﬁﬂﬁlgrmhtr(ﬂ&am@e% dedQibt)apovd. Th84iifesud ting
hybri donas obt ai fusion i vatl ‘ng them

||
Cn ot andar aQeREdr i aRE sort R EAY Ty SR e B nRs ol
am nopterin alfoddlbhygmmhtﬂe e@prﬁsaompm@um&d@u&)ﬁ54‘fhﬁt}m@ehe mdtﬁlalqeantsy piecal | y

continued in,f f. e tinme
hii®1 'ééﬂf'sﬁfﬁ 19&%21%&(;1{?%“ bgg?{frgftﬂanstﬁ%%tadff YEEK Ry et

bei ng suffici ‘ent to al the exception of the
desi red hybrlcé@ﬁ&fe(iﬂbﬂlaﬂlilsfwmé]eﬂfqng)) to die. Then, the standard limting

g' luti gme(ﬁ p%faﬁétﬁﬁderﬁﬁbd%ﬁérﬁe@dﬁgﬁos‘ﬁb qme)f@lefm@gelnﬂﬁlmtﬁ@ﬂ ﬂla)pfngﬁl'dg g the
esire

bod 0 I dd
non- humﬁnéhpﬁﬁdﬁ% ﬁfﬁ?#ﬁ%ﬁ%i gwehﬁérﬁg@#%ﬁﬁgdﬁﬁ“f ¢ lafl@ﬁéﬁl‘?rﬁ@ ﬁ@%@?@&ﬂé@
human | ynphodyteesngaitizeaspdcifaseTLnbdeg ﬁdlgmeEBpmﬂdSw&dm b®ldcoresmagzed w th
a eptl e | DOBLLAS X RLERMAOGPLLSAE AL YoR Sk, 1o SruCigR, the

i mmuni zed | ynpho €s are aman- erlved nyelona” cél | are
capabl e of i RdeDi Tﬂllllselhy cdinplediafighe paptide aﬁthb@&tsenttloveptlehdn@thﬁtyfblm\dmﬁa:ule

produci ng a deshk %H&H@@ﬂle%ﬁécé&%&mtm bSe@iok %&%‘eﬂg}é& jid @*PLPQH&H%’E can

be obtai ned (Unex ned Publ i shed Japanese Pat ent ation
Sho 63- 17688fnal[1m£%1lrpﬁéet6ﬁt% aﬂﬁl}ﬂ@rame@ﬁafsetaéwélws%@&aéﬁww ftandpl ant ed

into the abd@mpwedcf@\&hé yel@cftloﬂ df@ﬁlﬁé‘ct@ﬁﬂ)licblﬁe A5 th@?haaﬁﬁcaﬁicamﬁ&wmg he

bt d clo b I
ool Fat o pr o R Al s PRepTaRFTROB s B i E b A SRR Toh SE e nange
chr omat ographr;eatmtenaaffen‘tbfmetmanmdcaummaﬂm whi ch the peptide of the present
| nvent '(g@ﬂsglfl CI%HPJu?ﬂlr;( g)cgﬁ% t&gggﬂ%k@o@@é 'x%s tAﬁEhaﬁ%B dG used not

only ficat present

i nventl on, borieatsd%9e 25465@1861) Q4tte, ﬁl@phg@nw @E@lmau@rﬁsaqm@t@f th¢ redhie

pepti de of t %ﬁb@fe@ﬁnfk e aln@lrihe PHBE LA eSS ABN 8 Mion@An bEBHRGrACWieh Such
as an imuni zed | ynphocyt e, Cgro uci ng. an- tibodies may be jnnortalized by

an oncogene é&ﬁlagﬁl%@%?x phesagnasly %Heép%é@r %(ﬁFiPEF@BYQBanU g apfigen-
ant i bodi es t hustide¥padifiedC a0 B @h@ﬂeraﬂﬂ@&olyﬂmbbytem@p@ﬂe@nu&brsgbjganet| c

engi neering techni @ﬁeﬁ %&‘ﬁﬁ’* f%r exa% Borrebaeck and Larri ck,

Ther apeutic MOWSEFE Pﬁlgé]i gL ed lished in the United Ki ngdom by
MacM | [[aho2PublTtelpeessnUlZentio@ J@iher pF(@ﬂd@)eanﬁhed ordipisgn egahitnyr avalaaitngbody
may be cl One‘iirnh‘ruﬂmo§ﬂa | e g?%;bjecﬁffﬁm iR RG1 SR, GEwABed AL 7P

Iyrrphocyte produci n e antli |nsert I nto appro riate vector, and
i ntroduced i #R®emPedimeaf pisthe @Vﬁﬁ%ﬁ@%&%%%@a@ﬁpﬂa@w eyibed herepy @8 ent

invention al $QedPdsq¥idias fbﬁ&iamluﬂ ok ﬁﬂﬁlhgﬁhﬁﬁmmh@&@p&@e@? a@@ﬁ@étliil@ed above.
i nventian be a. fragnent

[ 0188] Furtherrmree an agtl BOd%ll %@ISI (gl C nventi a, f

of an anti bod{ e F5EPRCLR PR AT 25 QGG r}H’émjtnt‘c'fhg Britkore of

t he pepti des nafnotdr@petent cells in vitro or in vivo. In preferred embodiments, the immuno-
competent cells for evaluating an immunological response, may be selected from
among peripheral blood, peripheral blood lymphocyte (PBL), and peripheral blood
mononuclear cell (PBMC). Methods for collecting or isolating such immunocompetent
cells are well known in the arts. In some embodiments, any agent that may result in the
production of antigen specific CTLs that recognize and bind to the peptide epitope (s)
may be employed as the reagent. The peptide reagent need not be used as the
immunogen. Assay systems that are used for such an analysis include relatively recent
technical developments such as tetramers, staining for intracellular lymphokines and
interferon release assays, or ELISPOT assays. In a preferred embodiment, immuno-
competent cells to be contacted with peptide reagent may be antigen presenting cells

including dendritic cells.



54 WD 2012/ 053200PCT/ JP2011/ 005844 invgpntion. For instance, the antibody
fragnent may be Fab, F(ab')2, Fv or single chain Fv (scFv), in which Fv
fragnment swbrerva32nd L chains are |igated by an appropr PETAPRI1NREB44 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,

such asopespali rFo@ exQepIs] peptidéd cffrmeapﬂemlt ynveﬁmgemey ea qm iNGettditer afainnbg)dy
f ragnent may g)nstruc to

assay ;gie a&éb?oo&i no, 1 ar !)1 %(P)}E e encvef {1 n

expressed in ?ar*i‘% POPP PETRh aP'y (“888 ‘FP d ?r%’i% et &, g
| mmunol 152: sp@6ise CHLE faBing Bgtobae taadurhmrmlltamlg%«bﬂmndmnﬁnmgmolTh&mA
476-96 (1989 89
Lanoyi , (I\/Et h)(ge ra%fzy%%o%%i%@gy %Elgsr ggo i}%%@%s% usésm%{ﬁx ;é&lﬁﬁél@rh%g%(elg )
Enzynol 121: CGegtel. (Slogg@y 278 %p%%w%?%fandﬁ@ﬁasetmlo‘i%ﬁﬁéﬂ994 $82- 7
(1|991)|) An qg%ﬂi)%@)ﬂefﬁﬁ%ﬂ%&lllm%ﬁeh ofmecaﬁﬂ g@ Eifie (Lt ﬂst%@lmh;ghxa@fﬂe
nol ecul es, su a e ene resen in

des f ﬁ‘r‘h@’g ¥Ci°é1d¥‘§}ﬂn%lg?n‘y Cég Arﬁ%ér quaf% UaReiadsa Xf‘c hee
glr)?\e/l: ngfi b)(;reﬁRamlmhiay bmgdnefryﬂecﬂlgs fubloant:i body. These m)d: fi Cgtl on et hods
are conventli O%l ?}%t{]ﬁd’gt b1n t(gan L@,JA8I%I)QIC{1]§| 1atfol\cligcl%th€8r(§:§nntclﬁ ?ﬂ% ggrret—he

present i nvent 8 tal ned” as Wericoant' ween a
vari abl e regispendieg HlbédleﬁlVIOﬁﬂnanmmmtm2amqrbgidlyulan@ geh@rawartgnmwulaem on

derived fr OchHlHﬁQ Athé Pad¥rex %arlﬁ)%(yf’-teprﬂﬁﬁpbfztﬁg h@zﬂ{y Vs bﬁ)@l ’[e%l'a@g sft@e

conpl enentarity determning region’ (CDR) derived from nonhunman anti body,

the franme worldt PagiPEYIqush) enaﬁﬁelteaénteé%ﬁraﬁn rldgn orea@yidieit afifi‘%ﬂfﬁoﬁh‘?ra

ﬁ nti bodyt Su e:bm@ra;g tb T&ﬁﬂﬂe&ﬁm@@ébnﬁ{ﬁ)s&[ ep@e ?ﬁn@l@@ﬂ%ﬁ&{h@l&;@a tal REKB3) 0Qy .
umani zati on can ertor roaen uences

For T h-cor r da0ntr A en el Badbo PRt i on Gebed My e ey on ot

al ., Sci ence sp3%9id &34- Tix3611§ t&Btheh be Abendtield, fot gxantplic iy lﬂmmytmetr;ar&ucbodl es

are chineric

vari abl e donﬁﬁﬁhﬁgggg%z rtl) e% !r'Eh ?H%%%%%h@n%%}érpg%%o%gfﬁr%ugg%énﬁg%%éy om a

non- human sp@tecedurecan 89 PGIIUS%d ﬂ@ummpanmq Puddses. conpri sing human vari abl e

regi on 01611 addlf}{fe';%kehﬂn%{ﬁﬁﬁ ais%%%@és‘%e@é’éﬂts%%%lﬁﬁﬂe 1ﬁ1§ﬂ1h99e%aﬁ% gheo be
used. Such anti bodi es can ﬁro uced using various techni ques lgnovvn in the

art. For exaffffe®itn Bﬁriopbetr?é{ Sdli o Jo0 365151390 Al Retie of or s e of
human ant i bodyed. nagmesdss134i0s pﬂ)%)edn@ﬁs,lbgcpbpﬁde@pha@q)résemgnyeﬂdwgmboom &

W . h b
e by Tt r SRR RCHRNC g MR P AR R SRR i o
e.g., nce iansfiahot the peesdogerions gémmendgl (GBLH usmggaeisic paptalasedlqartial |y

0 COIP! ot oL 4Bl A Fmol S 1APRIRTSH o 515365 bOES iyt v PR SpgPat o
5,661, 016. [ 690¥|aAAL itsowile &/ id pepHdIobBe AsvEodtasan gppiopTigy cplgivation

can be perdof Eﬁ%d e e o oy Bods used
for gerﬁ@f‘;ﬁf eHeHE eslf%arﬁ%@j%'i‘ E@ge@%“ﬂ/@a{}@f%% pav) Y508'£1/ 005844
anti body may Pmd@eplaaﬁlbeﬁoaﬂdpatﬁmt eetoeﬁha’@yl WlﬁEarﬁlmlhmmgbﬁheﬂy)beSaﬁhl@EécEd and
conbi ned uSe oY UM 0I B! S9RaRRIHRG: uRUEBePRBE T daefl)E 2R RBEEPY

filter, ul trafiFratton ge’l
el ect rophor egn@ P@mdielegli@lb@@tagﬂn@ th@tan@:gmgze(thmlﬂdb@elpe@sﬁc mollgalﬂ@? pregany ilvhaual .

Ed Harl ow anql, gy sle?e@?ed £&0thd a§tﬂ éngrHé‘%llPrﬁfnoFé&H&E}%ﬂhé’ v&c]:ﬂi%%ﬁay pdput are

not limted thereto. A protein A tolum and tel'n G colum c be used as
the af finity iRdBraigrhby BR&gseRge Ol sPHPRS tPeaific st §ﬂ@f'oP Gwawle-ncl ude, for

exanpl ded;]perrﬁ@ peﬁﬁf&%f@mnﬁaﬂmr halfo usePRAMARE hidibod[e0 LB 2] Esam s of

For - oxaml 6. IOHOBYEHA O R orme %ﬁﬂﬁhﬁ}ﬁ PR GBI B @ﬁ%ﬂlﬁ&b@é}%y“déé
filtration, Néﬂ@r/@mepﬁé@é aid Ambmgesa@fhgabomdspmmmlnmﬁpwmaﬂmgnamd and the
ke (Srat ety EQr P abGUPVILLI o8] Qi FIRLARN S GBLI R oo
Laboratory Poeson{toogayyr, Stltﬁlearx&lh@@ﬁmr@gnlmbmedh%edb@dmglzearpeb@d@artm ed out
by 1 qui d- phagge ShUrARBII0L L e, $.4C RinaBodiEl k@Rl Pk-feptide-MHC complex.

[0167]  The peptides and compositions of the present invention have a number of additional



[0193] For exanpl e, measurenent of absoppance, enzyne-I|inked i nmmunosorbent
assay (ELISA), enzyne i nmunoassay (ETA), radi oi nmunoassay (Rl A) and/or

i mrunof | Woesass®omay be used to neasure the antigen biPa@iJRP18eeS8Y4 ty of

t he anti body 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 pl at eus@&nsbrhdrefnwiich afacﬂeecmﬂt}ﬁrmm Tr aqsdacﬂ:ida I’tﬁedplaﬁﬁrit bodytiospiokidas
culture supernatﬁn of antlbod¥(% 9 qg)% 5 or P%%Ifled antlgodles

appl i ed. Thed, MEMALOE JHEPS 0T %“ymE FELSBHPIRL7 Y BPIHEPY bt body
and i s | abel éd8wift4hiramusogeprepolmephdahetdaatihnds pholyp defeasming expegspioned,

and the pl at d o uch
as p- n.trophéﬁgﬁgﬁﬂ?ﬁ‘%‘?‘ebln&ﬁé;paﬁﬁf B PPy s 21805 PR ShaE ko
measured to AUARY Ié%@lﬁ@ Ian@lr:@éwrbah@iqgg:aé&mmf:ﬂhwpqu@%aﬁ@p@pudﬁ\orr agment
of the pepti dgmprs p@ﬁtlcﬁa ded (R AT 1 RblebbleREAHO BétefniidEI BN dotedi®YbPe Used as
the antigen to eval uat e bindi t|V|%¥ of th ?ntlbo core

(Phar maci a) AeEyYBEe Wt ﬂ ¥Jln§¢3ﬂ837 émBE PR Ihﬁlaﬁg¥%ﬂanaccordlng
to the presehbmmnmemﬂnmnngbﬂﬁﬂﬁf&hﬁep@nubcmemth31@Mimmﬂbdynkbgndsumdt|on
or measurenen f theinventi e ody of
the inventi onf) ?C?fflcaﬁg %pcf toqﬁe < lﬂlr(riﬁgn%e exires lgfl Rt ?[801%5?9?? an[g?%tgﬁgpsianm ent i on,
and det ect i ngudr asrﬁetawr bmgsy lven lyonbe éestedripyl sgmdfmlrl?@l%l afpplifipasicantrotbody and
the pepti de. usﬁ%@'ﬂ%ﬁSﬁ AmdRt Qﬂ%x%})fée&f%blo&g?éssﬂﬁ@ssﬂjé%?éathe?ém taﬁ'@ peptl de

according to the 1nvention can specifical or neasure T

i de
the net hod mayithes disslosyie of ﬁxeanpﬂalfy ongitigps é‘i@pléfﬂm% he1sC | priari el ltflﬁétlcpvecm de
is used. [01958)aund inYeobows2A2d. host cells The present |nvent|on also

provid vect o d_ho t cell whi ch nucl eot.i de.encodi.n

Dent i ddO Iy narprullhe Ruanttiometod Hbha Lot e bbb R e slle e 56
WO 2012/ 0532GRCT 50 WithQhS@44dt spaciéntorahe C$8urssf HLAt indieg peptideuc Ideted:tl de
especially a %

pepti do of ¢ HE Brile brific CIRBER HUNGRUIRL IR The Rlokical RuBE L08R 10,
present i nveheieon "¢@vagiiogemepes Epsing [h@mi)mdrﬁamplecloIsufficsenapmgmtw the and
the vector ig.aMmhih&d tﬁé"é{))}g%fﬂﬁ%@&ﬁditf@)n@of r gec&{éeh't?éudnnteﬁlpe&%rb t(rﬁeg
JMLO9, DH5 al pha, HB101 he vector shoul d have

anpl i fied inignic pEanethy ipjalipwrdeicapcite Huerpgrondeiwean the agens aag Gﬂ%&ﬁ“éﬂém i
(e.g., a dru@iddesd pdpaﬂsmaga@q)résehaﬁttwblbmga:aﬁgam@lé ue Igeﬁ@alaﬂ‘iélc@hdhhbﬂs for
tetracycline, ni. or. the |ike

kana
M5 seres vEQUBRIE e perl M BIRTBERBIGT g5ife 35 conui Bhi kil YRR &, e
etc. can be wsddarylskilladdhd aromw, fapiGe $pep[ﬁ10RE(éiracannl bptWeer amaiésite bl itssed f or
subcl oni ng a@gérgﬁ gag Qot& &3 ré’& or ta{%eal’{%ﬁﬂ?)rdz aﬁ@ﬁg’éh}?&g afifd ‘ﬁe When
a vector is us uce the prot he present invention,
expr essi on vé@gQWB|&?uékbé%*@ﬂﬂ%ﬂﬁﬁ%ﬁﬁhﬁwﬂﬂﬁyS@%&%@@%@%mﬁ@)@x%b@%&@%ﬁ vector

to be expressgd lenoﬁnmgmdndﬁiaﬁay hﬁ‘ fhaN@tih$ & s pRAVEint A B befweeh laGlolbsulde

A o0 e Pl vitﬁfaﬂqn?ﬁfﬁ%&? R

exanpl ¢01d%cZ "Jﬂfe(ﬂirigneﬂtlc( Méthdd ef thelpreseiNaihugngioB 44n bd Adf@ (el 98 Gi)ther BASEB of 6:
2422-7 (1992 t enc 88) ),
T7 pronoter 21# V]tV FrEVI?rO h Or&lngfyégg%lca?tg ?mp lgéar} Q%E)C%[ﬁg T Vl P Or§ \(lggﬁe in
E. coli. In tinte pr@ssp@oventp@EEorEexamptePﬁ)artmsloglaal sam@le,«@mﬁ@st@swstvem and
(Q agen), PEGER RRAHREFcfbhintht 01§0$88 nmb ARSJol RiElBrallsYa BldetecMtech
expresses T7 RNE% pgnéfase b%%? 2§a Hlﬁﬁ%e ﬁbjgég |nstgad of fheeabove
vectors. Addupreva'lilc‘@erl%h mpﬁéul%atéﬁ Uﬁ%ly fé t%raafwﬂﬁ élil%blalogicgh%ﬂm%a@e%e f or
Eeptl de seg r Qbﬂ&ﬂﬁed &ns&mem ﬁ[rfb (& Ih Q%lo%%ﬂﬂ@&uﬁﬁﬁbm?é | @i6dus e}kfi&:tpﬁ)bl de to
e secreted to t t he is t na uence
(Lo St o s presP-aBahBoninet Fsgotiondaiale SR e BomndgHr t he
vectors int o sdihplet moggirefecely & edrhge cothingey, tufnor cadlsaniibaed frhm acaibiEcum be
chl ori de netg”% O&ﬁqﬁ%ggbglectroporatlon met hod. [0197]1n addition to E.
coli, for exa P expressi on vectors derived from manmal s éfor exanpl e,

pc DNA3 [Q1 i t rfki@eermtwa d theEiEFRNBES ciNbe fetieg by\e ingpshaqdewhieB allpys dis@? Zuan-990) ) |
PEF, PCDMB) , (@RS AN MRGp&iSc FRENY @Fstﬁmﬁgi‘? \lviﬁ?l§ ERlors8dih Jarelif Hexanpl e,

Bac t o- BAC bacuIOV|rus expreSS|on syste BacPAK8é
expressi on vE&YBMErGErTRIER St FY i palT S1eng). - ﬁMﬂu 198%@2)%0%%4 e2&i on

vectors derived fromaniml viruses (e.g., pHSV, pMW, pAdexLcw), expression
vectors derived fromretroviruses (e.g., pZlpneo), expression vector
derived fromyeast (e.g., "Pichia Expression Kit" (lnvitrogen), pNVll,

SP- Q1) and expression vectors derived fromBacillus subtilis (e.g.,

pPL608, pKTHSO) can be used for producing the polypeptide of the present
|nvent|on [0198]|n order to express the vector in aninmal cells, such as

o~ 1N TN o



the vector should have a pronoter neceggary for expression in such cells,
for exanple, the 5vV40 pronoter (Mulligan et al., Nature 277: 108 (1979)),
t he MVLV-WOR0128033000 2012/ 053200PCT/ JP2011/ 005844 pr onot @CT/IPa1/BB3844a] pha
pronmoter (M zushima et al., Nucleic Acids Res 18: 5322 (1990)), the CW

pronoter and the like, and preferably a marker gene for selecting

t ransf or mant s\l{chay; J 3201l €199, erougNmsi@UMeUgAm Sl@)BE@I)eStabﬁng&fdﬂ rib@a-
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Cradne orr ey Rl dking AR e SR MRS St Bl PP Eassesaiisn, cprey
and pOP13. [ 0a9&deAlpriradgh Tetuieidsaiaing, manerliuédr dysphmkiieer staningqud FAILSPOTt o
those descri Q?sqtgpgﬂ Qé,ﬂ% P%rbeba‘% lééﬁteﬂ) tdla E@ﬁeﬁs‘é@?iﬁgi: ffn Aork géﬁ\’eﬂg rgafl a%ﬁ?

pr esent i nvent| are descr

publ i cat i ons (MysleKishispKs etali 48, I@&‘t”é‘ﬁb@ HﬁdL%it’ﬁéfAf@fabr E¥ed Bx@nt i oned
herein are | nealpek akssl BuLEPRREAGE. 19D 0T BRIA [ £13), PLaARRSCA! US

conflict, pC|f|cat|on efinitions control .
I'n addition, %ﬁ%sﬁﬁbéﬁ% ‘f Urapers{§ds WQR@/@QE& %%J%{Fe@ainilqr%get% aw?”\'}léﬁ only and
not int ended nicalidige b. |6311t63ﬁg2002'§}1ma§/ alsb bwiusgl. exanpl es are presented to_
il ust r[éfﬂ t heFo? insga é in sor%ei_%mggdlﬁl%gl tﬁ)le %éssleﬁt 1{19@@1‘%&08&) d(9 é&j srglanrlgthgg f cilil— n
e in e )

maki ng "a using “gane € exa e no i'n any may
ot her wi se | i rignosiigeorsyelyeting art imgnm(éggml re¢speeyetdf arsubfexcadphinistered at least

[ 0200] Mat er i %h@ 0@@@?&%4%%@5%'&&%‘69&1% 1nve;{g@n Mn@tﬁgg%lm lthle\é%ps of:

B- | ynphobl astoi d frican green_nonkey ey cell

line, were pur@hedEgting apmpmerogenopidnineanyicanpetesqeds tnday ﬂaﬁ Ccrslélﬁtqndes
derived fromg@ksns f 54 9-mer and 10-nmer peptides derived from Cl8orf54

(CGenBank Accessi.on No: 3006 . 40)) that bind to HLA- A*0201
mol ecul e were %ﬂ%ﬁ?@ﬂ@ﬁﬁﬁeclﬁéﬁ\@&%‘“@’ YN Rdi ng prediction server
(http://ww. clib) dhtectiak/os deterrai@gighNediidch e veButthe €T Laindudediis sip (Bnbndens. ,

o1 oi nfor mat | 080 SEP SRSyl FE PR e el SR ReTClMon

Bi osynt hesi slf(\@évm sville, Texas) accordi ng to a standard solid phase

synt hesﬂ)pnr]mt 'lﬁ"i'h se%frfv@htﬁ% Hﬁélﬁl%’ﬁﬁlb &fpehasgy Ml ar Ea% FSH@SE@ hqui d
chromat ogr ap The pur| ty (>90 and the identity of Beptl des

wer e det ermi &yéé%?‘* arRtidgselegied ﬁpﬁcara%g SR PegNgRGey Ohnk QJB s:2to

respecti vel y 33Rsdptideieisavivey @ichamsi) actdlsdqietliesain peptides dyiide imtvhaB na{ m and
stored at - 80Q.de

Gendr i1 ¢ coPUNT BAycughss: o5 TSRy 2ok Phighual PESRb g™
cytotoxi c T [lytpehoentiee( @nid)tione spitatdest iadaitiogtof pepltundm speafehtldchiroweHuman
known in the art. For example, immunocompetent cells may be cultured in vitro under
the presence of immunogen(s) to induce immunogen specific CTL. In order to induce
immunogen specific CTLs, any stimulating factors may be added to the cell culture.
For example, IL-2 is preferable stimulating factors for the CTL induction. In some em-
bodiments, the step of monitoring or evaluating immunological response of a subject to
be treated with peptide cancer therapy may be performed before, during and/or after
the treatment. In general, during a protocol of cancer therapy, immunogenic peptides
are administered repeatedly to a subject to be treated. For example, immunogenic
peptides may be administered every week for 3-10 weeks. Accordingly, the im-
munological response of the subject can be evaluated or monitored during the cancer
therapy protocol. Alternatively, the step of evaluation or monitoring of immunological
response to the cancer therapy may at the completion of the therapy protocol.
According to the present invention, enhanced induction of immunogen specific CTL as
compared with a control indicates that the subject to be evaluated or diagnosed im-
munologically responded to the immunogen(s) that has/ have been administered.

Suitable controls for evaluating the immunological response may include, for example,



| eukocyte antigen (HLA). DCs were geneggted in vitro as described el sewhere
(Nakahara S et al., Cancer Res 2003 Jul 15, 63(14): 4112-8). Specifically,
peri pher avokzbrad3zewnonucl ear cells isolated from a nor mMRCTUBLNDESS4

(HLA- A*0201 positive) by 58 WO 2012/ 053200PCT/ JP2011/ 005844 Fi col | - Pl aque
(Pharmaci a) solution were separated by adherence to a plastic tissue

cul ture di sha(@acimnctidiClldlsaizh tﬁ@lnﬁﬁuﬁd&oﬁl@éﬂeﬁfbeﬂlhafﬂ @Bitdchd withesydptide,
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expanded in culture using t simlar to the one described
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U m of |L-2Bi-days 5, 8 and 11 (Tanaka H et al., Br J Cancer 2001 Jan 5,
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[ 0205] Speci f Ifl%ggght I?o%ﬂe%'ﬂ&é(s having an amino acid sequence selected from among SEQ ID

NOs: 2 to 33, it is shown that this antibody specifically binds to the fragment. In the

CD86

context of the present invention, such immunological assays are performed within

various immunological assay formats well known in the art, including but not limited



To exam ne specific CTL activity, integferon (IFN)-gama enzyme-|inked

i mmunospot (ELI SPOT) assay and | FN-ganma enzyne- | i nked i mmunosor bent assay
(ELI SA) weoeopastwpmed. Specifically, peptide-pul sed T2PCT/AIR2000405864 | ) was
prepared as stimulator cells. Cultured cells in 48 wells were used as
responder cells. |IFN-gamma ELI SPOT assay and | FN-ganma ELI SA assay were
perfornmed underaritan s bbFRliEmaasdidseys, R2aad-Ehtoalldrapteolinigle, tdhey@el | s

forcibly expressing either or bot the target gene a HLA- AO2 The cDNA
encodi ng an” Soek PaaghgTEr GRS EH B AL bRE Bk PRI ARS8 an T oo
by PCR The PEREYphndthedikpr oduct was cl oned into the expression vector.
The pl 3 ds : j 3 i f : :

i Aar 0301 ot 1ELpd IRASIAGHER thEhoh Gl MaENof Be iEnbi] A% RS P04 g
to the manuf a@wegerlsclwééaﬁ&éwgwom Yodigutaary) s wel ap myigy hisioqempatibility
transfecti oncompRxt(VEIS BIGUIRE aSRkd. 3n WEdiBoNAMRRMbRAIM g8y $181RBds capable
(I'nvitrogen) Bd used as the tag&ﬁigﬁggls (5 X 10: § |1 s/. wel]) fo#@CTL
activity ass&? QPGS PR PERECSE! d 218y pyids g?’é]%eslinéi‘ﬁ“qoﬁ’ PENEEEs The
wi de gene expuessiliomtedrtoiidiescthaigeaphhtigiagig hetbodsvaingdulselebantdodicsisf thg ¢ DNA-
m croarray reveal ed that Cl3orf54 nBapk Accessi o . NM 173529 for
exanie. - SEOARONpiph SRS o IR y PR QT Py M CIBE i Vs

val i dly el evatremhosin of Coberfof exptespivi sand@rsp gxamyflegofCrhish iRindsubutafe ®8 bl adder

cancers, 8 ObiniQf (d:2n I SAIL WINEERF SancdSbRYULt Qhcel dePREMIcGRler,CORRSoT0- 4 OUL
of 4 chol angi ocel I ul ar carcinomas, 12 out ~of 13 esophagus cancers, 3 out of

3 gastric caNedHar caan@ing. espPhrguy sAREtoAlic aamcutyngthorR., p¥eRsasardona, 10

out of 13 pr @sdsali@cHRBEC sl cakdinomb, SCLANSEDNE! sFetfis i QiR and les@tilaof 14
SCLCs, 3 out of 12 NSCLCs, 14 out of 30 soft tissue tunors and 1 out of 8

testicular tdHBYs as conpared with correspondi ng normal tissues (Table 1).
60 WO 2017|053 RGREEAUIRRE LI pOG8de fnTiadlies Hihd Rathe peplideoaats inybstamy ad

up-regul atio B4 in C Ml r r i
P cte Canc egn%%dgooq'ml%eﬂt{bn AR BE LM Fintah§ FoFh, 3R HB ok el SSRGS
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 recombination.

A peptide of the invention used as an antigen to obtain an antibody may be derived
from any animal species, but preferably is derived from a mammal such as a human,
mouse, or rat, more preferably from a human. A human-derived peptide may be
obtained from the nucleotide or amino acid sequences disclosed herein.

According to the present invention, the peptide to be used as an immunization
antigen may be a complete protein or a partial peptide of the protein. A partial peptide
may comprise, for example, the amino (N)-terminal or carboxy (C)-terminal fragment
of a peptide of the present invention.

[0178]  Herein, an antibody is defined as a protein that reacts with either the full length or a
fragment of a C18orf54 peptide. In a preferred embodiment, an antibody of the present
invention recognizes fragment peptides of C18orf54 having an amino acid sequence
selected from among SEQ ID NOs: 2 to 33. Methods for synthesizing oligopeptide are
well known in the arts. After the synthesis, peptides may be optionally purified prior to
use as immunogen. In the present invention, the oligopeptide (e.g. 9 or 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.

[0179]  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
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[0180]

[0181]

[0182]

[0183]

described herein. The desired peptide or its fragment may be recovered from the
outside or inside of host cells by any standard method, and may subsequently be used
as an antigen. Alternatively, whole cells expressing the peptide or their lysates or a
chemically synthesized peptide may be used as the antigen.

Any mammalian animal may be immunized with the antigen, but preferably the com-
patibility with parental cells used for cell fusion is taken into account. In general,
animals of Rodentia, Lagomorpha or 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.

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.

Polyclonal antibodies against the peptides of the present invention may be prepared
by collecting blood from the immunized mammal examined for the increase of desired
antibodies in the serum, and by separating serum from the blood by any conventional
method. Polyclonal antibodies may include serum containing the polyclonal an-
tibodies, as well as the fraction containing the polyclonal antibodies may be isolated
from the serum. Immunoglobulin G or M can be prepared from a fraction which
recognizes only the peptide of the present invention using, for example, an affinity
column coupled with the peptide of the present invention, and further purifying this
fraction using protein A or protein G column.

To prepare monoclonal antibodies, immune cells are collected from the mammal
immunized with the antigen and checked for the increased level of desired antibodies
in the serum as described above, and are subjected to cell fusion. The immune cells
used for cell fusion 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.



Prostate Cancer 10/13 Renal Carcinoma 34/13 SCLC 11/ 14 NSCLC 3/12 Soft
Ti ssue Tunor 14/30 Testicular Tunor 1/8 [0209] Results 2 Prediction of
HLA- A02 bwoadiregspapt | des derived from C 8orf54 Tabl e 2a&Cand2@boeshew t he
HLA- AO2 bi nding 9mer and | Orer peptides of Cl8orf54 in the order of high
binding affinity. A total of 33 peptides with potential HLA-A02 binding
abi ity wer e Thelabeicsichnauntcgcant Re@didma el eambd tustd eccdpdih® REKRAETE meBsds,

1102101 for example, the method of Milstein et al. (Galfre and Milstein, Methods Enzymol 73:
3-46 (1981)).

[0184]  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.

[0185] 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).

[0186]  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.

[0187]  Alternatively, an immune cell, such as an immunized lymphocyte, producing an-
tibodies may be immortalized by an oncogene and used for preparing monoclonal an-
tibodies.

Monoclonal antibodies thus obtained can be also recombinantly prepared using
genetic engineering techniques (see, for example, Borrebaeck and Larrick, Therapeutic
Monoclonal Antibodies, published in the United Kingdom by MacMillan Publishers
LTD (1990)). For example, a DNA encoding an antibody may be cloned from an
immune cell, such as a hybridoma or an immunized lymphocyte producing the
antibody, inserted into an appropriate vector, and introduced into host cells to prepare a
recombinant antibody. The present invention also provides recombinant antibodies
prepared as described above.

[0188]  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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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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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.

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.

In addition to E. coli, for example, expression vectors derived from mammals (for
example, pcDNA3 (Invitrogen) and pEGF-BOS (Nucleic Acids Res 18(17): 5322
(1990)), pEF, pCDMS), expression vectors derived from insect cells (for example,
"Bac-to-BAC baculovirus expression system" (GIBCO BRL), pBacPAKS), expression
vectors derived from plants (e.g., pMH1, pMH2), expression vectors derived from
animal viruses (e.g., pHSV, pMV, pAdexLcw), expression vectors derived from
retroviruses (e.g., pZIpneo), expression vector derived from yeast (e.g., "Pichia Ex-
pression Kit" (Invitrogen), pNV11, SP-Q01) and expression vectors derived from
Bacillus subtilis (e.g., pPL608, pKTHS50) can be used for producing the polypeptide of
the present invention.

In order to express the vector in animal cells, such as CHO, COS or NIH3T3 cells,
the vector should have a promoter necessary for expression in such cells, for example,
the SV40 promoter (Mulligan et al., Nature 277: 108 (1979)), the MMLV-LTR
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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

T2, HLA-A*0201-positive B-lymphoblastoid cell line, and COS7, African green
monkey kidney cell line, were purchased from ATCC.

Candidate selection of peptides derived from C18orf54

9-mer and 10-mer peptides derived from C18orf54 (GenBank Accession No:
EAW63006 (SEQ ID NO: 40)) that bind to HLA-A*0201 molecule were predicted
using "NetMHC3.0" binding prediction server
(http://www.cbs.dtu.dk/services/NetMHC/) (Buus et al. (Tissue Antigens., 62:378-84,
2003), Nielsen et al. (Protein Sci., 12:1007-17, 2003, Bioinformatics, 20(9):1388-97,
2004)). These peptides were synthesized by Biosynthesis (Lewisville, Texas)
according to a standard solid phase synthesis method and purified by reversed phase
high performance liquid chromatography (HPLC). The purity (>90%) and the identity
of the peptides were determined by analytical HPLC and mass spectrometry analysis,
respectively. Peptides were dissolved in dimethylsulfoxide at 20 mg/ml and stored at -
80 degrees C.

In vitro CTL Induction

Monocyte-derived dendritic cells (DCs) were used as antigen-presenting cells to
induce cytotoxic T lymphocyte (CTL) responses against peptides presented on human
leukocyte antigen (HLA). DCs were generated in vitro as described elsewhere
(Nakahara S et al., Cancer Res 2003 Jul 15, 63(14): 4112-8). Specifically, peripheral

blood mononuclear cells isolated from a normal volunteer (HLA-A*0201 positive) by
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Ficoll-Plaque (Pharmacia) solution were separated by adherence to a plastic tissue
culture dish (Becton Dickinson) so as to enrich them as the monocyte fraction. The
monocyte-enriched population was cultured in the presence of 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 au-
tologous CD8+ T cells, obtained by positive selection with CD8 Positive Isolation Kit
(Dynal). These cultures were set up in 48-well plates (Corning); each well contained
1.5 x 10# peptide-pulsed DCs, 3 x 10° 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 T2 cells after the 3rd round of peptide stimulation on day 21
(Tanaka H et al., Br J Cancer 2001 Jan 5, 84(1): 94-9; Umano Y et al., Br J Cancer
2001 Apr 20, 84(8): 1052-7; Uchida N et al., Clin Cancer Res 2004 Dec 15, 10(24):
8577-86; Suda T et al., Cancer Sci 2006 May, 97(5): 411-9; Watanabe T et al., Cancer
Sci 2005 Aug, 96(8): 498-506).

CTL Expansion Procedure

CTLs were expanded in culture using the method similar to the one described by
Riddell et al. (Walter EA et al., N Engl ] Med 1995 Oct 19, 333(16): 1038-44; Riddell
SR et al., Nat Med 1996 Feb, 2(2): 216-23). A total of 5 x 10* CTLs were suspended in
25 ml of AIM-V/5% AS medium with 2 kinds of human B-lymphoblastoid cell lines,
inactivated by Mitomycin C, in the presence of 40 ng/ml of anti-CD3 monoclonal
antibody (Pharmingen). One day after initiating the cultures, 120 IU/ml of IL-2 were
added to the cultures. The cultures were fed with fresh AIM-V/5% AS medium
containing 30 IU/ml of IL-2 on days 5, 8 and 11 (Tanaka H et al., Br J Cancer 2001 Jan
5, 84(1): 94-9; Umano Y et al., Br J Cancer 2001 Apr 20, 84(8): 1052-7; Uchida N et
al., Clin Cancer Res 2004 Dec 15, 10(24): 8577-86; Suda T et al., Cancer Sci 2006
May, 97(5): 411-9; Watanabe T et al., Cancer Sci 2005 Aug, 96(8): 498-506).

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/
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well of 2 kinds of human B-lymphoblastoid cell lines, 30 ng/ml of anti-CD3 antibody,
and 125 U/ml of IL-2 in a total of 150 micro-1/well of AIM-V Medium containing
5%AS. 50 micro-1 /well of IL-2 were added to the medium 10 days later so to reach a
final concentration of 125 U/ml IL-2. CTL activity was tested on the 14th day, and
CTL clones were expanded using the same method as described above (Uchida N et
al., Clin Cancer Res 2004 Dec 15, 10(24): 8577-86; Suda T et al., Cancer Sci 2006
May, 97(5): 411-9; Watanabe T et al., Cancer Sci 2005 Aug, 96(8): 498-506).

Specific CTL activity

To examine specific CTL activity, interferon (IFN)-gamma enzyme-linked im-
munospot (ELISPOT) assay and IFN-gamma enzyme-linked immunosorbent assay
(ELISA) were performed. Specifically, peptide-pulsed T2 (1 x 10%/well) was prepared
as stimulator cells. Cultured cells in 48 wells were used as responder cells. IFN-gamma
ELISPOT assay and IFN-gamma ELISA assay were performed under manufacture
procedure.

Establishment of the cells forcibly expressing either or both of the target gene and
HLA-AQ2

The cDNA encoding an open reading frame of target genes or HLA-A*0201 was
amplified by PCR. The PCR-amplified product was cloned into the expression vector.
The plasmids were transfected into COS7, which is the target genes and HLA-
A*0201-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.

Results 1

Enhanced C18orf54 expression in cancers

The wide gene expression profile data obtained from various cancers using ¢cDNA-
microarray revealed that C18orf54 (GenBank Accession No. NM_173529; for
example, SEQ ID No: 34) expression was elevated. C18ort54 expression was validly
elevated in 7 out of 21 AMLs, 5 out of 8 CMLs, 24 out of 28 bladder cancers, 8 out of
12 breast cancers, 13 out of 14 cervical cancers, 4 out of 4 cholangiocellular
carcinomas, 12 out of 13 esophagus cancers, 3 out of 3 gastric cancers, 10 out of 14
lymphomas, 15 out of 18 osteosarcoma, 10 out of 13 prostate cancers, 11 out of 13
renal carcinomas, 11 out of 14 SCLCs, 3 out of 12 NSCLCs, 14 out of 30 soft tissue
tumors and 1 out of § testicular tumors as compared with corresponding normal tissues
(Table 1).
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[Table 1]
Ratio of cases observed up-regulation of C18orf54
in cancerous tissue as normal corresponding tissue

Cancer Ratio

AML 7/21
CML 5/8
Bladder Cancer 24/28
Breast Cancer 8/12
Cervical Cancer 13/14
Cholangiocellular Carcinoma 4/4
Esophagus Cancer 12/13
Gastric Cancer 3/3
Lymphoma 10/14
Ostecosarcoma 15/18
Prostate Cancer 10/13
Renal Carcinoma 11/13
SCLC 11/14
NSCLC 3/12
Soft Tissue Tumor 14/30
Testicular Tumor 1/8

[0209] Results 2
Prediction of HI.A-A02 binding peptides derived from C18orf54
Table 2a and 2b show the HLA-A02 binding 9mer and 10mer peptides of C18orf54
in the order of high binding affinity. A total of 33 peptides with potential HLA-A02
binding ability were selected and examined to determine the epitope peptides.
[0210]
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[Table 2a]
HLA-A02 binding 9mer peptides derived from C18orf54
Start Position amino acid sequence Kd (nM) SEQ ID NO
500 SMIPITRSL 33 1
460 QMLFNLQAV 34 2
321 SLSDDKELV 37 3
255 SIPDFKYPV 41 4
507 SLQKALHHL 65 5
81 NMSQFCNYI 80 6
457 ALKQMLFNL 133 7
107 FISCRRHTV 142 8
406 VTFKSPVPV 169 9
496 QLKESMIPI 196 10
459 KQMLFNLQA 354 11
123 LTTDDLLRL 472 12
371 NLEQCTEEL 607 13
43 KLYRSASQA 1193 14
9 RLCSQESSV 1300 15
204 LMNRTNNCI 1432 16
203 KLMNRTNNC 2147 17
176 SMGKDNFVT 2948 18
494 KLQLKESMI 3018 19
240 WLTSQKSDL 9504 20

[0211]
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Cl8or f 54- A02-9- 321 (SEQ I D NO 3), Cl8o0g%54-A02-9-255 (SEQ I D NO 4),
Cl8or f 54- A02- 9-507 (SEQ I D NO 5), Cl8orf54-A02-9-406 (SEQ I D NG 9),

Cl8or f 54-w020 2704380 ( SEQ | D NO 10), Cl8orf54- A02-9-43 ( SEQTIER2MONE4)4
Cl8or f 54- A02-9-240 (SEQ I D NG 20) and Cl8orf54- A02-10-254 (SEQ I D NGO 32)
showed significant and specific CIL activity. This result may be due to the
fact that th&lSSPOERSRYh tHekBATl fibdbeARZ -vBtHG 03| SHQAODINGOZBEQ ID NO: 2) (a),
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the CTLs. These results indicate that C18o0rf54-A02-9-507 (SEQ ID NO: 5) derived

from C18orf54 may be suitable as a cancer vaccine for patients with C18orf54 ex-

pressing tumors.

[0215] Homology analysis of antigen peptides

The CTLs stimulated with C180rf54-A02-9-460 (SEQ ID NO:2),

C180rt54-A02-9-321 (SEQ ID NO:3), C180rf54-A02-9-255 (SEQ ID NO:4),
C180rt54-A02-9-507 (SEQ ID NO:5), C180rf54-A02-9-406 (SEQ ID NOQO:9),
C180rt54-A02-9-496 (SEQ ID NO:10), C180rt54-A02-9-43 (SEQ ID NO:14),
C180rt54-A02-9-240 (SEQ ID NO:20) and C180rt54-A02-10-254 (SEQ ID NO:32)
showed significant and specific CTL activity. This result may be due to the fact that
the sequence of C180rf54-A02-9-460 (SEQ ID NO:2), C18orf54-A02-9-321 (SEQ ID
NO:3), C180rf54-A02-9-255 (SEQ ID NO:4), C18orf54-A02-9-507 (SEQ ID NO:5),




[Claim11An isol ated peptide conprisingsthe amno acid sequence of SEQ I D
NG 35 or an imunol ogically active fragnment thereof, wherein said peptide
can bi nd wo 2ary/as8®0ant i gen and i nduce cytotoxic T | ynph®@Cyuez1{/@Bgi4
inducibility. [Caim21An isolated peptide following (a) or (b): (a) an

i sol ated peptide conprising an am no acid sequence selected fromthe group

consi sting ofc186@54 RMNE10@(SED 1B NG9), T188854 Who- 9%9@@5@%3 Nd@:b)),an

overal am n Sonspeyzaras SRSiPRRaa WS It EAT Sl BB

am no acid seygeifs4 AgRl EG2 20 SBMM NR32)roe fonolgos topgptide &BiHQed RoMBher2, 3,

4, 5, 9, 10, 1 2to ield.a ified peptid t.al.ns the
i Tty to bikgert i SuEhdid R Bl IyRER LR TG REE IS Forcr
inducibility 51b[11@b'almm<3Qg§hmailses@$ wereplopned for dliese paptide keguenes wshrgrasi n t he

HLA antigen gﬁeﬂiﬂs‘%ﬁe ﬁ%Ashqégdrﬁhél(ﬂﬂg//hw ﬁ&l&é‘i‘ﬂrﬂ%ﬁﬁ %&%195 cgl?‘gh% cl ai ms

1 to 3, wherein sald pepti napept | de or ca ego e aim51The
pepti de of afi§vealed ngfequearmyith siggificantipmelgeiatThe segits sheoraelpsy pralysesn

sel ected fromdifife HaOtR s6QREESH OBRH54-A(RY- %b@sg@qmdoazﬁ no acid from

consi ot ng_ of MegsT Al aha: hE UENED IO A B E e R NSl no %aci § 1
or I i ﬁ m)ﬁidf : €d SbS e\ (2rD-a07 (RE@ED N(:6), ﬁ:ltSethiﬁJrAQmQ Heo Q}E@ﬁ)mgi s: ihgg of

et de-of agy pAg+ A FH M%bi@?ga@?%%%% EHERNI ndnci ng
CTL,  wher i n (lferi6ongBs- EHGER HPNEER) o Horitr AUpEpLr4ETEY TONGAD) one of

claims 1 t0 e QligRMdQhudBlefe mny@wslsﬁ%%ct%ﬁ) b&Qf kb dyB tha Hi@i m 81A
phar maceuti cal comnposjtion, conprisin a) one or nore peptide(s) of any
one of cl ai rrénoj:ectu&psgalse umnfended 1mmun010glc response to some unrelated molecule.

[0216]  In conclusion, we identified novel HLA-A*0201 epitope peptides derived from
C18orf54. Furthermore, the results herein demonstrate that epitope peptides of
C18orf54 may be suitable for use in cancer immunotherapy.

Industrial Applicability

[0217]  The present invention provides new TAAs, particularly those derived from C18orf54
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 C180rf54, 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.

[0218]  While the present invention is herein described in detail and with reference to
specific embodiments thereof, it is to be understood that the foregoing description is
exemplary and explanatory in nature and is intended to illustrate the present invention
and its preferred embodiments. Through routine experimentation, one skilled in the art
will readily recognize that various changes and modifications can be made therein
without departing from the spirit and scope of the present invention, the metes and

bounds of which are defined by the appended claims.



(b) one or nore pol ynucleotide(s) of chaim6; (c) one or nore APCs or
exosones that present a conplex of the peptide of any one of clains 1 to 5
and an HwoOantz/gaeoon their surface; or 66 WO 2012/ 053PC0RCI1I/PR8441/ 005844
(d) one or nore CTLs that recognize a cell presenting a conplex of the
pepti de of any one of clains 1 to 5 and an HLA antigen on its surface, in
conbi nation with a pharnaceuticallyg?gfﬁ] ble carrier, fornulated for a
pur pose selected fromthe group const of: (i) treatnment of an existing
cancer ,[C{adin)1 ] prophyl axi gn RblaéRNEptide fdhpolsiky B¥ %ﬁﬁﬁ&m@&ec%emf abive
recurrence of a cancer, @ng %I%ﬁ conbllnatlons .thereof. élgﬁ‘ﬁ?q? mpgl,‘l' e,

phar maceut i cal conposi tNgnsvf" # BmyRelogicalnacy e iagraent s WISEIRIGhN to a
subj ect whose HLA ant : lq&pticiiécdﬂl.tﬂndk?ﬂ) ar{maiaﬂiggé}i%ldlmﬁﬂﬁ@cbymﬁxib mduyeh-ng an
antigen-presenting ce APC) it 4.n- ducibility, conprising a step
selected fromthe grouﬁ)h%%%% %%Lr‘?gln%&blhg'a) contacting an APC with the

pept i déChiimady one of chmisokitell gepti8e fallowiing @) oefb)vi vo or in vivo, and (b)

i nt roduci ng a pol ynucl ' e ' . : inms 1to
5 into an APC. [Claim i(%}l%&gﬁ%lﬁﬁggjg]bg%%n L#C%I g{dnﬁﬁg@%a&@%e r?\lg‘?;neé&lé&istep

sel ected fromthe groupT@Bs gprmeessting of SEQTD NOs: 2, 3,4, 5,9, 10, 14, 20 and

32.

(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: 2, 3,4,5,9, 10, 14, 20 and 32 to yield a modified peptide
that retains the ability to bind to an HLA antigen and induce cytotoxic
T lymphocytes (CTL) inducibility.

[Claim 3] The isolated peptide of claim lor 2, wherein the HL A antigen is HLA-
A2.
[Claim 4] The isolated peptide of any one of claims 1 to 3, wherein said peptide is

a nonapeptide or decapeptide.

[Claim 5] 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 leucine and me-
thionine, and
(b) the C-terminal amino acid is or is modified to be an amino acid

selected from the group consisting of valine and leucine.

[Claim 6] An isolated polynucleotide encoding the peptide of any one of claims 1
to 5.
[Claim 7] 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.

[Claim 8] A pharmaceutical composition, comprising:
(a) one or more peptide(s) of any one of claims 1 to 5;
(b) one or more polynucleotide(s) 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



(a) co-culturing a CD 8-positive T celggwith an APC, which presents on its
surface a conplex of an HLA antigen and the peptide of any one of clains 1
to 5, (b)woaermlssaeni ng a CDB-positive T cell with an ex®STAR201WHI58H
presents on its surface a conplex of an HLA antigen and a peptide of any
one of clainms 1 to 5, and (c) introducing into a T cell a

pol ynucl eot i de/ pol ynucl(apblildtl@&n@ia@]d;srtgat'lfeﬁfglnizeraaiéﬁ@&@énﬁri@(}%)orﬁplbuﬁf the

pol ypepti des, wherein the

b CR, su es is
Papable of binding to HeBuoheRSePegh e Ll 7 gah TR R B RS ERS g
one of claims 1 to 5 ormaombiﬂatlemwﬁta@qzhatrmhcaumaﬂgmmﬂm atreer, APC t hat
presents on its surfac g(?aﬂ: of any
one of clainms 1 to 5. ef&ﬁglﬁrgn{éﬁggﬁ%@hﬁ@% Ié%e&e?al m%g |%ﬁlglgtgﬂ%%§uced by a
met hod conprising a ste( b afraent oflan pHRINGREANGTouUp consisting of 1 (a)

contacting an APC with (ﬁ?@rd@ﬁ%g]‘g%f@inc@fly one of clains 1 to 5 in vitro, ex
vivo or in vivo, and (b1 ucl eoti de. encodi ng, t he pepti de

i ntraducin pp n
of any one of clains 1 {1 PEYeRtign gh? g‘?f@ rzttéFé?erﬂ‘ieA‘#ai%F?ft CTL t hat
targets the peptide of @nyombiadbneihatedt 1 to 5. 67 WO

.2012/ OZEEQOP / JP2011/ Oﬂl AhanLace%h%al C n]i-é-(]g]s tl?n (Ig‘jf q(r?alm %ulgtéd f(yf'h 5 fink S

i nduce nmet hod conpri ) ng a s ron’t ne group consi sting
of: (a) co-culturing ast@DOB-tp@§ubJWtthbScé1HA wmitigen anHBREA2whi ch presents on

I ts surEaes 1@) compl ex of nhddbr ﬁf&h%%éﬁn %9%&1{}3‘6&%95# el @P@r%ﬂ?@‘?Lofn-

clains 1 to 5, (b) co-culturing a an exosone,
whi ch presents on its sHcialé. ‘é)f%lﬁﬁb‘}ge%(“%ﬁ seé%:tmamaﬁl@q @f@ﬁpaﬁl&w&ms@ﬁu de of

any one of clainms 1 to (@) comiddting@h APT WRHWE fe@tide of any one of claims 1 to 5 in
pol ynucl eot i de/ pol ynucl eot i des encodlgcg T.cell receptor (TCR) subunit

pol ypepti des, wherein tHEOTFERYOPREY YY) 28di d subunit pol ypeptides is

capabl e of bi ndi ng to ah) oowphéeng eponutediderncgiing drpeptide peplyiote obf any

one of claims 1 to 5 on,g,68ld, 551H{0 a%cg%c[ Claim 161A net hod of inducing an
in

i nmune r esponse agal nst cancer
[Claim 11] A method for inducing a CTL comprlsmg 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.

[Claim 12] 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.

[Claim 13] 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 .

[Claim 14] An isolated CTL that targets the peptide of any one of claims 1 to 5.



conprising the step of adm nistering tgy;the subject a peptide of any one of
clains 1 to 5 or an immunol ogically active fragnent thereof, or a

pol ynucl es0i2de/ssmodi ng t he peptide or the fragnent. [ CralaPi1Me58exosone
that presents a conplex conprising the peptide of any one of clains 1 to 5
and an HLA antigen. [C aim 181A vector conprising a nucl eoti de sequence

encodi ngldife spept i de of TreNYToobEclafime] AQiwhichlis idluded bCh aieiciTbiphiobily aosedp
transforned or transfect he vect or. aim18. [C aim 201An

s fe((j: gift ! I co 1s§f St
anti body against the peptige or" d5E S Bt s 1 to 5, or im
munol ogi cal |y active frageeatlturingraddds-ppGling the2ll WithdinadiOswhich kiesents on

ComPrY 510 L, BemL! e s p6naty o LR gt e rgeEhghi b o

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
(¢) introducing a polynucleotide/polynucleotides encoding T cell
receptor (TCR) subunit polypeptides, wherein the TCR formed by said
subunit polypeptides is capable of binding to an complex of an HLA
antigen and the peptide of any one of claims 1 to 5 on a cell surface.

[Claim 16] 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.

[Claim 17] An exosome that presents a complex comprising the peptide of any one
of claims 1 to 5 and an HL A antigen.

[Claim 18] A vector comprising a nucleotide sequence encoding the peptide of any
one of claims 1 to 5.

[Claim 19] A host cell transformed or transfected with the vector of claim 18.

[Claim 20] An antibody against the peptide of any one of claims 1 to 5, or im-
munologically active fragment thereof.

[Claim 21] A diagnostic kit comprising the peptide of any one of claims 1 to 5, the
polynucleotide of claim 6 or antibody or immunologically active

fragment of claim 20.



