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[0004]  Favorable TAAs are indispensable for 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. Accordingly,
the identification of new TAAs capable of inducing potent and specific anti-tumor
immune responses warrants further development and clinical investigation 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. Unfor-
tunately, many of the current cancer vaccine trials have shown only a low objective
response rate (NPLs 11 to 13). Therefore, identification of novel TAAs useful as im-
munotherapeutic targets is still required.
[0005]  To that end, through gene expression profiling with a genome-wide cDNA mi-
croarray containing 23,648 genes, TMEM?22 (GenBank Accession No. NM_025246,
NM_001097599, NM_001097600), transmembrane protein 22, has been identified as a
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[0007]  The present invention is based, in part, on the discovery of novel peptides that may
serve as suitable targets of immunotherapy. Because TAAs are generally perceived for
the immune system as "self" and therefore often have no immunogenicity, the
discovery of appropriate targets is of extreme importance. Recognizing that TMEM22
(as described, for example, in SEQ ID NOs: 91 and 92, also indicated in GenBank
Accession No, NM_025246, NM_001097599, NM_001097600) has been identified as
up-regulated in tissues of cancers including but not limited to acute myelogenous
leukemia (AML), bladder cancer, cholangiocellular carcinoma (CCC), esophagus
cancer, lymphoma, prostate cancer, renal cell carcinoma (RCC) and small cell lung
cancer (SCLC), the present invention focuses on TMEM?22 as a candidate target of im-
munotherapy.

[0008] To that end, the present invention is directed, at least in part, to the identification of



the i mune systemas "self" and therefgre often have no i munogenicity, the
di scovery of appropriate targets is of extrene inportance. Recogni zing that
TVEMR2 ( a80cesn7#dsed, for exanple, in SEQ ID NGs: 91 an#C®2ap2mb/sw22andi cat ed
i n GenBank Accession No. NM 025246, NM 001097599, NM 001097600) has been
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results further de strate that TMEM22 is strongﬁbr i rrrrunogenl c and that
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i nvention or Cgﬁ)éeygﬁucl eoti des encodi ng such peptides. The present invention
further conter&hat es pharmaceutical agents inc]uding one or rmrwééeptl des
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[0012] The peptides and pol ynucl eoti des of the present invention nmay be used
to induce APCs that present on the surface a conplex of an HLA antigen and
a presentwpeptiide3eéf or exanpl e, by contacti ng APCs deri wea/JPome23ubj ect
with the present peptide or introducing a pol ynucl eotide encoding the
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| FN- gamma production against target celds pulsed with the appropriate
peptide, and "-" indicates the |IFN-ganma production agai nst target cells
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(j) TMEMR2- A2 2 S NG 28) (K MR2- A24- 1 (SEQ I D NO.
S1) (1) det edt g, Or et e e e A MR et B har. crL
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the CTL o onda et JpierEn o s Rulerel i R5lprbth T SRK e SBIRIRN A ™
| FN- ganma pr Momnara@ng:@im@ddwtflrgmrﬁeand@ﬁtrwpnahlﬁlrtf¢ren¢qsg@b@draw

i ndi cat es th%éré:f%rﬁaaﬁ@% &r\ﬁ%@éﬂsfﬁ@ra%gﬁ'oﬁﬁ{e EREGRLs @8Rl Redn W th the
each peptide_and. "-" i nd|cat gama production agai nst target

cell's not pu@aefﬂeﬁﬁrmt;mbegj?r&é%mg%ozo] [fig.41Figure 4 depicts line

graphs [§('T'RW ng»/a?ﬂﬁﬁ hige6ts @GRl aﬁiﬂldaﬁbﬂsyofq I’é§ént iRentid @al b&:@fﬂesap zl,ﬂ@ﬁt to the
exogenousl HLA- A* s, transfec

MEM22 an;
FLAC A+ 2402 o KUIES AiSABURG) Gonp RgAn f @%ﬁﬁ&%ﬁ@ﬂ%@%@ﬁ@e presaaad l%fs
controls. Thele@'ﬂl:d tésogiptat elrhé pleeeht wvehtidVERPiZs AR%r@d 3 odinkQrs whid:  5)
showed specif ? CTL activity against CO67 cells transfected with both
TMEM22 and Hlf% R402 (lozenge). On the other hand, no significant specific
CTL actlP¥i7Ay [fAad|kdgeredtdedictsgaionsgtraptha shewving ¢hd ESIdtsmféE§rgagnm EhEYPOALA- A* 2402
(triangle) or ESEW%'I%S‘[}{I’%S f;[ glhg 1tl{ éﬂld@@dérivgﬂ%'iﬂeTm2ﬁq@fe@ﬁan

phot ogr aphs s assa

t
Doy e bt ed willintheh 1 s damiloed ioRFVENRA 24 3rB0CIEO THNDn® G aunber
#4 w (h TNENRGGADAER 59324 SEQ BENTD 801 2§ A2 T YENBA2A02:49 383 ( SEQ

s 35 Vg Gt B ) i o

61) (e), andwith TMEMZDVERRD-FGASEQ BONO SEQ). #3, MOand2) with) showed pot ent

| F\- gamma p“@é’]ﬁﬁdz@ Afl?9r Hg@ﬁ@‘i'D%éh@L@?ﬁ%ﬁéonﬁ%%Wf BT /A DR20187 007228

control, res i vel re on these pictures indicates
that the cel I(SE@rIBrN@olQ)égpc#ﬁd’flﬂngwl\{mAéﬁé FeXpeidetd N dsh abl #%#ndeﬂ

ines. In cORffABYEED Aypiocals @BRLILONOAGERL] S I AVERREChD qo'ﬁWSEgﬂHS o

producti on was not shown ated wit - AQ2
ID NO 33) (APN@nlgvmé t} QHPJMEWE 4%?%&?’%@35(%@3Il‘{f?\l-]g?éﬁlf?a#%r#éoﬁli‘ét#l“on
agai nst t ar gedithCBMESMUASed OWOURSEQADANOF 0Py (1ake #¥epg @, and "-" indicates

1 AT R RICELER, 9981054 b AGCh 5113 RPN RUIER LB 7PV OeS

| FN- gamma  ELI(SPQIDas6ayl)dn) ibkedtph&nt #8Y-gammuprediictibn hs pepparelbwittieid ved

et 55 TS B =
TVEMR 2- AOg 16rompgorfesmepding wek ndedig efiablishvEIVB RESA chqmra_s_%s 8k | D
NO 74) (), cH#R Wnkharl éi%ﬁ@ﬁrc@ﬂ?rﬁg th&l(hﬂvasﬂ@t sﬁ(lf\}zn aach #h6 omrt h
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TMEM22- AO2- 10-,35 nt | FN— roduction as
conpared wit At ”Enﬁg‘teéio ]t%ip[ ﬁgz)éf ]i(Q/ igg%lﬁiy(gqﬁgraga%ﬁﬂe tédfi/\E‘F eddprefhese

pi ctures i ndiceid @3. THeatjuib@nakd well bf mma:lmbﬂu&spﬁxndatétgtmeﬂhb celty Rorax@areded t o
est abli sh CTL n_contra t case f atl e data
specific | FN Bonr%nrnag r(H) gct e ?Ae/élstoﬁsét?bﬁ/sﬁ‘oﬁ“ Hrl%smlﬁ(iﬂz‘ “st'i il lc%tfé%th\f/’m th
TMEMR2- A02-9-305 (SEQ ID NGO 33) (m. In the figures, "+" i ndi cates the

| FN- ganma producti on agai nst target cells pulsed with the appropriate
peptide, and "-" indicates the |IFN-gama production against target cells
not pul sed wth any peptides. [0023] [fig.6a-f]Figure 6a-f depicts |line
graphs showi ng the | FN-ganma production of the CIL lines stinulated with
TMEMR2- A02-9-338 (SEQ ID NO 35) (a), TMEM22- A02-9-381 (SEQ ID NO 38) (b),
TIVEIVI22 A02- 9- 218 (SEQ I D NO 48) (c) TIVEIVI22 A02 10- 217 (SEQ I D NO 61)

—— — g NI~ 1 ] =R AR AN SN A=~ 1 I~



pul sed with the appropriate peptide andg "-" indicates the |IFN gamma
production against target cells not pulsed with any peptides. [0026]

[fig. 79-i1WBi2gus428g-i1 depicts |ine graphs show ng the | FRIgamreog@rzduct i on
of the CTL clones established by limting dilution fromthe CITL |ines
stimulated with TMEM22- AO2-10-103 (SEQ ID NGO 70) (g), TMEM22- A02-10-195

(SEQ I D NO mm gahimzaplddﬂ'd‘vﬂi&%ayﬁ@t&arﬁg@t 3516 pHSEQWIE tmpp&apna(m pepuaiaanaesm ts

d
o chendsfe e oA e Sl B UL P At A R, 1
the fidUoks] '[HE. 2]aniurcatd@plctsrimelg%&jgmmimwmgdhmtﬂl‘i gamagairodictipapHET Ldimes s
| d th t
P et on aégﬁn%@rm IRHAVPERUAESGOSEQ TD N (G35 STMEM L WY BE T
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the target cefk® 1bMO: 43%(@ JENMEMDY- AMPY- g§§(s%w&@%ﬂmﬁmzmz4@§d4 cells

he cont 1ol s CRRIDER! B Ehd MEYREALnkao TR RENE2 68! 10. 105 (SEQ 1D NG

210- 195 (SEQ I D NO
74) showed sIAGCERM2e-AF9-305i(VEQYDAYRI MEt(hQCBVMEML- Aznnanssﬂesmdmwomgn)ot h

TMEMR2 and H‘c@éﬁ@?\%}&ghﬁg“% Q?EQ%)NOOQ%) (5‘)%191‘& IIS?% 9 éggéqbegant

specific CTL agarns arge expr rng erther
HLA- A*0201 ( 28) Gnghé IMEMIREERL(-&TF @E@ ID mcsrlv ph d@inctodl bEi[ﬁi‘é@amm S

[ 0028] Al t houg) 18R Y, s JIE! Jﬂﬁ’éil%sﬁ&ddeﬁﬁ)tn@{rét@'ﬂ%t ST RS QAbIRALA Mfkt%ﬂﬁlah@n Wagse

descri bed herein can"be used in practice or testing nbodi nent s of
the present CASTRAPIERHShaVFRd Rorcat @FN@ath Peductiogay F%@Eafe‘éﬁfélthﬁh% entegl.dngr e

now descr i beghe fijQitey ex 1n|dﬁfa@-k qletmﬁw rﬁﬁ’l@ FodiBti e Agulirst ainght eausqﬁd@daﬁql
described, it |stob g‘ﬁ Od&ﬁ ?E ention.i s _not
|

esent in m ted
to the parti &l PR sPeP ‘?19“% HRUER AP “C“R‘ét"‘%%ﬂ%lt%é?té’ghs
protocol s, emotpuesicwitbedy peptidenn, as these may vary in accordance with

ti tj ' d that
(he TR ARG SRR e B ST
the particul & n%@séalﬁﬁbedoby i g di ﬁp@fr@m the Clgdlines Sﬁ@mlaterdt‘éﬁhled to limt
the scope of TMEMIQQ%@!J@ 3'3@‘(§Ek§'19f]\1094)\/@ WEMQM@;%@&%ME%Q&%@@?@B?@ ),whi ch

will be limted onIy ZP/ £ended cl al’'ms i osure of each
publ i cation, TPAEMKE- A7 %a%%r@ ‘B&BNQaN)cSﬁ)%Pé MENed -t At Hi294 $pQilPiNGQt i on

is specifi Ca|2l2)’(d)ﬂDl€Hﬂ@§lﬂ@td%dlohytrart@flﬁf &B@Tmabﬂd:sl’kstafﬂhsﬁeﬂ nRtinfugiton wiavever ,
he I vent i

not hing herein.is as_an adm 5| on th i's not
ent 110 to shitbaage SRR B0 SRR &7 <biPhe Wivet FOHS Ly oo
ot herwi se defthefeghre.dH" indecitgsi tba lFuzdmsei ppoduction agranmargstegdllhpmefrdﬂwhhm t he
same meani ng eé@h B0 Ry v g éai%ésqﬁglfﬁx‘{ &ﬁlagiro Cﬂbﬁ'?ééinsﬁlfér% t dells hte art to

whi ch the prese |nvent|on ongs cas conffict, e present
speci fi cat i oRUIsphBithdnkgerfederni tions, will control. In addition, the

gat Ier ' th)@zo | Mefi Q]ZPE urdBdie ?é%m?leegiaﬁfs%hb\lvin'g%bécﬁﬁé EQ’LOJ&hyltﬁﬁ.‘ghlﬁthhe' tﬁhtg@f‘ded t Od
e Imtln 1Nt ons as use
o i@ﬁogw ymw&%ﬁ%@ﬁwﬁﬁgéeé %4%&?&?7.%@% E%RS gred Tha

hereln nmean
ternms " pol ypeyith HEA; A*pptor deth taa il length eif TMIEEVIE2 gs@wenatpeépamr@e:abirgls

herein to reter éﬂﬁnepes V%)ﬁ}hed%ltﬁ’lm/ﬁf% 2'ESEAGT 10 Ry L3 KB P {’goélﬁgl od

am no acid polyrre5| or frore amno a residue 1s a
resi due, or é:”ﬁioati:llrvetls’@gahﬂit)ﬁ%kwlmmgsfﬁ@tsdMtéboguEMFé@hfmdaHLAfMﬁ@Q

chem cal m mefyf; 6, a5 ($h HRIRE RANAKD Qlc%ﬁiﬁddhﬁé éﬁﬁ@@ﬂ! ﬁdtﬂfﬁy% el dgaifist Wel |

as to naturally occurring am no aci

erm
"ol i gopept i dé*2eisHBt ?W%S%ﬁh?rﬁ{¥ﬁ$&@émanéb ey T?"J]C,Eé\(@%f?lflcke)used to refer
to peptoeEg ofig. 'SHL&?]F@gL@@ i dbpw@rphb@@ra\phs Stovah e th2Qedulss o Ues- g@ﬁmfaGEHlSPOT

bofween abouf8Y 43 Hisgh ‘e skrelsa porien de i R A aUuE AT CTL I
the well number #4 with TMEM22-A02-9-338 (SEQ ID NO: 35) (a), #2 with
TMEM22-A02-9-381 (SEQ ID NO: 38) (b), #6 with TMEM22-A02-9-367 (SEQ ID
NO: 41) (¢), #3 with TMEM22-A02-9-218 (SEQ ID NO: 48) (d), #5 with
TMEM22-A02-10-217 (SEQ ID NO: 61) (e), and #8 with TMEM22-A02-10-304
(SEQ ID NO: 62) (f) showed potent IFN-gamma production as compared with the
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The term"am no acid" as used herein refers to naturally occurring and
synthetic am no acids, as well as am no acid anal ogs and am no acid

m netics whabigi7wisbarly function to the natural ly occur PCRgP2M/0e228ci ds.
Naturally occurring am no acids are those encoded by the genetic code, as
wel|l as those nodified after translation in cells (e.g., hydroxyproline,
ganma- car box y,.htttﬁl;’ill‘m}ﬁ@tlvap arie sqlu@@mmaﬁewen ef the@l_élplcﬂlhésaﬁ@lcataiﬂhﬁﬂthafbbﬂk

anal og" ref ers to &r 1@ have I} X Qgﬁig ﬁ‘i :%1 tst rtuct u%e

al pha car bon RISt %HF geit e’%”%%rdb&?%a Bup™ GAal FEUGH ot PERY an R
group) as a rateuralepativeclata; spengicadiiNaganaimi grdoluttidrawes sotisbelwh freth tRe §ldup or
nodi fi ed bac ( i ul f oxi de,
met hi oni ne %H@ﬂﬁ?eglﬁ?%%}\/{ﬂ}?ﬁ?ﬁfz 912 @Q%ﬂ@%&g@ ﬁh‘ﬁ{é‘ SS ers to
cheni cal conytfhrﬁtes ttlﬁENrgam@acﬁrpqi@rlemagemta@rgeﬁC@ﬁs Bmltse%rvﬁh Ith?raPPEﬂPéltafeons to
general am n@epededand |- G@&ﬁ’da@é@tﬂ@lm@g%nﬁ%ﬁochﬁnbﬁfa%ﬁﬁﬁ@arg& BB¢ fotpuldiedt hei r
commonly known three |letter synbols or the one-letter synbols reconnended
by the | UPACWllemglPSBWg% cal Nomencl ature Conmi ssi on. The terns "gene"

" pol ynyodx0t i[tiesg-m]Figiecd Bohi dgicts pnstogmplied hoo/irgcthel sésuby ef RN gamma

i h f
i ar byt o AP GO SRt B8 PR g R AN ?é‘lﬁe?ed
to by their Edfmontly wotepnea 4iwigi EMEMR2A0Zodel7 (SBABE) FhX (Fptarsto

" conposi ti on'yiy UBMANARS. 1A' 3HENI NG 6714R¢ disl BipT MitageaRby hRTe 0. 1O

refer to a product that inc Lents 1 n_the sgecrfred

Amount s, as GaEQ IQSN@nY/O)dt)oﬁ%thhtTMEMQESfW% 5 ab P T N ey ec e
conbi nati on givEb@2spECid-229l(SEQIBNGE (kyantif#e wiBeTMEMNLD- ;Armmrtrts% Such

t i | atj to.."nph ti t t

R A T W A N R o

t hat nmake up reédpectoaty. iThe squase wethe vadl @fitresp ipidures indiatesrties whd &]ls diorrecdt-y or
di tl '

'mr;r 'er gfc " Ke }irr% g cﬁéﬁ%@{eﬂ%ér@%paﬁ%ﬁé g@g%@tlﬁ{bﬁ 11%?9 rrf%@&hta% ad eyp?d@}’ﬁ%)é‘%for

i ngredi ents, negatfvrs@lﬁtaomﬁ:étflctlwesarmﬁa peﬁ@@ﬁmn\gasmotrsm\em ér@m tbﬁ§Td)f one or

more of the 'sﬂﬂlh%‘tjéde\ﬁft@ﬂ\m% NPD-¥05 SE(E@I\F@'TB?{%) 9h tegrRéLsent
i nvention, the term"” ﬁ%@r nmaceut i cal corrp03|t| on" refers to any conposition

made by adni sidigpies the HbgARmsProguctiop agaipst Grgelestls Brsechwith therapPFRRERIS i cal | y
or physi ol ogipeptidey aRECe pidi® GAIFN-gimmbRoquttios egdiphiarpBaell heidulsed

accept abl e carglr er Pré .physi ol ogi cally acceptable carrier as used
herein, neans’ aPre %éutl cally or physiologically accept able materi al ,
corrposr[t)(i)liﬂ [ﬁgxbstf}fﬂwee 6n-fdepicslipe grapbh sitiwigg et IFhogarmaptaedcetion ofehé i qui d

Mvolved in o e sHEMae il BANIZ) SRR MEGTOAR AN Mt ert &l

bol yphar macoPSERIZ2 A G0 3b (SHQAR NGr Akt TOHEMR2EHE- 34 (SEQ IRAURHED

organ, or porg) ORENT22-A®2badyL7 (SBQBH) Niae 6t prd) TREMME ADRIVERUEREQ Tner ei n
oo oo o Rl B2k ). FOTRERRLSBLAIER A o Rl
physi ol ogi cal v 1 1

conposi ti on, EldSAiaveyi T esilenteanef e shat OTa laiebsttabicshed bﬁ'stnﬁhllamsn aiith

o0] ect1 Ve Pl IRLRl 89U Rl ALLAR e AR Bp S5 81 AR HARY o2
active i ngr edieefiguges, ri+t ndicatpe thesIFdF-gaoma pmﬁ@pmmmlmwg@adlﬂmﬂ@ﬂ Wléfast one
bi ol ogi cal o, %66194' y e%ﬁhrl: yanﬁm 1100icBs BRNIERT cafthd SroBBH R aghinSHRR

directly or indi ref'erably, such actron may i ncl ude reducrng or
i nhi bi ting c&fderotEs|spd JiGwon peptitedgi ng or killing cancer cells and/or

ti ssuegooznd [S€. 6§§}Fléﬁﬁ@6§§|dbpictslhlﬂglgf@@l& sifwiag theaiFNa ﬁfimrﬁjégtda@ﬂ@(ﬂi 6Mhé 1S

|nduct| ons of S felgl%gqt%d(z)l EEFMEQEEM&EI%&?@%W m re formul at ed,

"active ingr stance" or

"t echni cal prTMEMQQ A02-The0p MREQ@®0 ND:1 Hhl(h)a M 22A el % (SEEhBD DIO:t he

resent inve I r VECLRE, of the
Br esent i nverpt’%1 @ﬂm{d Wﬁ%éaégy @gg‘éﬁﬁg@% aﬁ?ogg)e(?)edrelrtée&éé dh%’ Wgﬁﬁﬁl

'i mrunogeni cEcLé&zb@ssam  Jesylist dempnp wate thay bJLdmes esthlishpd By sthaulptipe vitbn t o
i nduce anti - e p'tlH@H{Uv&e)ﬂ ﬁﬂ@é?f‘t‘llﬂ@%‘éﬂh@a%r@@udtﬂ&h%s @&hﬁﬁ%@ withQRSadrd. a8 s

ot herwi se defined, the term"cancer refers to the cancers overexpressr ng
TMEMR2 gene, TsdasHsrsestomdigaies the 15\ -gamma pradugtien againsf fasget sefls Rplsed yyigh

nyel ogenous | eukem a (AM.), bl adder cancer, chol angi ocellul ar carci noma
(CCC), esophagus cancer, |ynphonsg, prostate cancer, renal cell carcinoma
(RCC) and small cell lung 11 WO 2011/074236PCT/JP2010/ 007228



cancer (SCLC). [0036] Unl ess otherw se defined, the ternms "cytotoxic T

| ynphocyte", "cytotoxic T cell"” and "CTL" are used interchangeably herein
and unl eswoabhien7yisse specifically indicated, refer to aPSubPMonE228 T

| ynphocytes that are capable of recognizing non-self cells (e.g., tunor
cells, virus-infected cells) and inducing the death of such cells. Unl ess
ot herw se defhdgfhrop: rﬁ%ﬁ kiR, "anb A ARdicate @he UPRuABHE pRdduE RN R RRE @fdev el Y
refers to the ubt S h as HLA- A*2402. nl ess ot herwi se defined, the

term " HLA- A2<cel Sa%‘)tlﬁ’gg Wé e PePSPesentatively refers to the subtypes such
as HLA-[@@ZZSZOIflg.ﬁdf]th\HM 02 depicfs 0id8 Zjdphk elzsviog Her WNsgandsf prieldetiorhef ther m
kit as use@MenbhdlestaBlitRabyifil %9{@ Birbf tf CMinRL RAhkiARA Gfiaf eagent s

and ot her mater ere | ude

m croarray, dMNMBM2ggh(e?- 38&@@@&@ 3 (s TM)EMQ%tﬁé}%%al% hﬁQﬂ]ﬁé‘IQe‘?&h kit"
be limted tep Tmmwlwmtgmwm IDN®i6 15 RageMEMAENdbOr (RLEKES! 1D As

posi Liver re etc?s@zdxﬁﬁéﬁﬁ%% Kooy BHY GEQ B NeR S FBhemyoBuBM 2502 13682

het er ozygousl(SEQAPNOS6HLA: Ahe antitgdm@etigte tiau theHI'AE Ananédtgheinhédsbyexpr essed
incells of t or tien nt| en Sim.larl as .used
herein, | n thgglg%g?*é%ﬁl ¢l Bglﬂﬁi% tho? éd Soqgl%tl ents an%rﬁapr 1rlcz:atlsoé1 asﬁf_’wpﬁ"fﬂ Wi

posi tive" al ke qoafrol dn the figvae, tl-heldmbjséhﬂ TFdY- gmma@mdmbng@mgrget@pﬂs

het er 02ygous' ﬁls@@%@tﬁ%ﬁe %éﬁ bp%?ﬁe @E{Hil‘dggﬂd ge nﬁdlcaﬁéﬁhykﬁq ﬂln?arﬁrb&fdﬁohs
expressed in ceI or patient as an HLA antigen. [0038]To

t he extent tﬁa%m%tﬁa;rgw%agtp&mdé*@ iREPBAS- of the present invention find

ut :c :c' tY0OT®]t ieg 0Ll re 9b- 1ﬁbﬁctsth&1@%1rdmmhovﬂﬁg GRIMERI-gandmh bﬁﬁiﬁlﬂ@(ﬁi ofl the deened
"ef fi1caci ous'

f t | l...b t
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potential of TMEMEANET10-103 IREQUDJNG!70) WeMMIT D Rt et (SEQEpNGed
prophyl acti Cé}’4¥ o anngMés:ﬁg? %;q%l le(g?%?ésé(gﬁﬁ F\id 8r3Z 15”1‘11% t%ultgrd§ ggstnsatectﬁgtcer S

fromfornmng o reven ni ¢ canc
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di agnosi ng Oly,fbRA b ibAGs Béth dr@&'{x@th helE®Hirol. MR the ARSI Thdihsaid §RK- t hat
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context of tB&MBRIQEHIIPE ﬁgalaﬁaargﬁtrc‘@ hirlasd with e apppRpsiate Replte sk s are
i nt er changeabidicdisatle EY-@hmniapro@iceion h@aiAdtarget des h(yt puat wlﬂpb,i@q;eptldke

burd .abid. i .di f di | axi
can BT HEHiEpS EBBH s o SR gy e f dventt bhosbarE SReh e -
primary preveslts that famgermusl{ywpms §1\/HSM221aud1HLdeAeﬂ)2ﬂdn€ﬁ)tS7®bllatrdm§@:a®e
secondary and,if gﬁLAaA%/Oioﬁ‘()‘?'t& 21 183y SMEMQ% \9&9%@9 S (RNGATBRS $he

activities aine prevention an axl s I’Ogl’eSSI on of a

di sease and (Hé- dneg epéahdishesk wigly WMW@%@ %@EQH%N(%J Fowsdgaesifie
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Al ternat i vel yolagl lgenEe; i?ﬁvgﬁc? iy ng R fedificapt %Pﬁﬁﬂflﬁ%éz[a VY “faéﬁla@qﬁfl

pr ophyl act | c ag:lnegtamge&:eas mettedingadithev HRA- AY02(Ne trseige) ot YMEMED eciedent i cul ar

di sor der, redum ng)ftlﬂlé" |iferation and netastasis of tunors.

[ 0040] I n the 'ﬁ%‘@%‘mt Sinvention, the treatnent and/or
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reduction or "1 nhi bl |ono tastasl s ective treatnent an
prophyl axi s mveeamernoae@we%e@emmcalar ﬁyesaﬁhﬁﬁeﬁs&imv@goﬁsh@a}ﬁl@@no& s of
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00 an a evl at es etecta e sy ons. acC cer or exanpl e,
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and/ or the pmapblyppaxsesl ih mied daéempltﬂ%ls 2%e I&ﬁ%(o)mofraiemlbﬁ@ohhepamnulaor/erslbabI e

?;fsg?:e t O[ ?041Lm?)octhmen S onﬁyeﬁld ?sanE %erpcfegﬁ mlt '[HE\B/ (s:"cr(])tple C())? thetprr]gse%lt 1nvent10nt | body”



munogl obul i ns and fragnents thereof thaf are specifically reactive to a
desi gnated protein or peptide thereof. An antibody can include human
ant i bodi e’Q 2pri/atea36zed anti bodi es, chineric anti bodi es, PoTgpaadHiI7R28
ant i bodi es, humani zed anti bodi es, antibodies fused to other proteins or
radi ol abel s, and anti body fragnents. Furthernore, an antibody herein is
used in the bﬂ@@d@ﬂtbékﬁnﬁedarngbsples:aﬁpbﬁdﬁdldalﬁ@vers i ntact nonocl onal

t b t tibod
b1 spoct P ant TEGHT ey By pomiat PrisaEE Hels® rilse e RER i AL i ng
ant | body fr agp@mﬂlcatlsm iy spngflasll}t ineyrpexdtaddiyt refenencd disterrenh ik amltlofgy dddweaet,i vity.

An "anti body', I
[0042]11. Pep t{h[(j;@ fbfiss %eﬂﬁoc%é%?%?}t% agmlsggﬁﬂéi élrb[g‘gﬂe %%lﬁ/éﬂ}%
function as anteéﬁﬁusg@rdlﬁ@mb&émwwrmrslnvwm des deri ved f r om TVEMR2

(SEQ I D NG 93)nlé‘,\é@r0@he@ﬁ}ﬁl3)ﬂéﬁ§ed Q11 L /icHl M sﬂéﬁﬁﬂ"@ferﬁlbﬁ%d%f&n aiNd ©8Bame
epi topes restricted A24 or whi i:?r; .6 co encou ered HLA

al | el es (Dat &°¢"E¢ aélcgmmﬂn SHleRRg orgpary ghill 1? A RON %t al., J
| mmunol 155: pﬂe%@ﬂt-lﬁ.\?cntlﬂbﬁgapng@ﬂ)@cm oébonﬂlct,, thE: Iirdim’ﬂﬂ’nplecﬂ[ﬁﬁion?:ﬁﬂ:ﬂldﬁ#g d&1994) :

[ 0043] Candi d HLA- Lhdin r| Vel

identified ba@e@go 1]tl ﬁeltp%%ll%na d1t10n | n| r|1aesst %fﬁam it Nﬁ}l%}\;\ﬁﬁg
pepti des vver@nl}’c@dtnotlré@daét@%hhmdmge pept i des TI\/EMZZ A24- 9 390 (SEQ I D
NO. 1) (oJ3dEMRa- ﬁgﬁmgogsm (SEQ ID NO 2), TMEMR2- A24-9-372 (SEQ ID NO. 3),
TVMEM22-A24-9- 33T (SEQ 1D NO: 4), 13 WO 2011/ 074236PCT/ JP2010/ 007228
TNEMR2- A24- 9- 3815 WD 3" D' aud and) thet g hapin giepp satlestpie) untsss ghherwise
TVEM22- A24- 93%@[1&13 QdibudNO 7)), TVMEMR22- A24-9-37 (SEQ ID NG 9),

TVEM22- A24-9 10) W2- A24-9- 137 EQ I D NO .
TMVEMR22- A24- 9 PBPIQEJ?Ude) PCH‘R%\/@Ed ARG 1@%“%%%8‘3{“33%3“]1}’36?61“ o
TMEMR2- A24- %assw@amma M@midd cid TENMRR - BR4eBnslpply( BBE@ih®adiDpolymers in

TVEMR2- A24- 9-
TVEWa- Aoa- 10 1ol e T g iy el s AR AT ! A PR Oty
TVEMR2- A24- 10cQF0ng SEQUEDUNDAs 21 jrtifirivENEisg minetip of 2 COEGPPDIiNDnaERylly
TMVEM22- A24- 1Q02Rvin %%@10' Aéld\l% w%ﬁ)as tJﬁMﬂyMrﬁQ éﬁ%ﬁm(a%l%%d gnél@ 24)
TMVEMR2- A24- 10- 355 2 A24-10- 37 NG, 26)
TVEMR 2L 433 1 0-ThgJersE gPBeH{rée metlmwemlrwmp&%%.@e% Op s t%ﬂ)fer
TVEM22- A24- 1@o g&ideSEQhE Prd¥ént idebntiod WhMAZrA24d rekQiuk ér (e%@ty@cﬂ@ 180), and

TMEM22- A24- 10- 1 7 Mo
stimilatton G kes ST liBkunt o BEAL COBOGY S Pradul it ¥ublBopa  des,
CTLs wer e succedshulftep Yewtldbksidimsd usi ng each of the follow ng peptl des:

s 22t S04SR e} DA R N

TNEMR2- A24- 92885 {aiisens pelles agyno appevpingaand emppuac(GRanetys (et sayilarly
TMVEM22- A24- O 12@fioh &E@eln@tdm d&ﬁm@\ﬁ\@@ addé %&Zﬁy 6&%&%&% aéﬁ])s gre

e LN Mg - M R A

TVEMR22- A24- 1Qe. g7Hyc(rSE@rbEld\l@hm&h)caﬂidi@gﬁ}an@ﬂdtndﬂ pBosphoﬁhﬂe)AThebp]ﬁldﬂ;mg

tides d tifi
e Fini b1 es t o pie RSN Gl PR b B e REPE S BE R eyl Yl o
peptides: TMENREpWPc@bADBOUNSED IhDﬂlNgﬁn 32:)arb01?MEW@a AR9HRAZOYSE@! RDRNO  34) ,
TMEMR2- A2- 9- is(?h ?%Qnﬁt@ramgocg’lﬁhngzm%lﬁgut%agé§ n(o%ﬁ%dl I@gh‘g O’%%Odlfled
TNVEMR2- A2- 9- 379 2-A2- 9- 381 NO. 38
TMEMR2- A2- O- @eszkb@s@ge@a m@%g@qe neigEGEe. methgenng S(l émifr @q%bonme)methyl

TMEMR22- A2- 9- Zfifor(isl§? The phdse 4dphino BB #neAiZ Bef89 1 aﬁfﬁnbﬂ oﬁﬁds that have

TMEMR2- A2- 9- D I\/EIVQZ A2-9-
TNVEMR2- A2- O- %‘gé%“ tbfegg“ g%‘lar t%@e‘%?fif?“%‘éé%i D NO 46)
TVEMR 2 {0329 - 148n{i5EQds DndyQe réfe)red TWVENER- WALt Si+ 2ABmEBEQoR NRXee 4d)er

TVEMR2- A2- 9- - AD-

TVEW2- Ao 9- SE00 BB rRG < modY B E R 5 e EER G 1) Rfiognica
TVEMR2- A2- 9- ditmnqusha@re Sonmisg®)., TMEMR2- A2-9-360 (SEQ I D NO. 54),
TVEMR2- A2- 9- 2 Ty (1 GB(Q Qlé\*lo pogg‘)uclegmznﬁglegtl&%laﬂcﬁ@cieg s AR used in-
TVEMR2- A2-9- 234 ( SE . TVEMR2- A2-9-123 (SEQ I D

TVEMR2- A2- 9- S49hqngesdly l?fkal_‘} anégb}n espIQEAPYiSAS Pyt 1@@@%@?@%@@%3 to the
TMEMR2- A2-10- 217 (SEQ ID NO 61), TMEMR2- A2-10-304 (SEQ ID NO 62),
TMEM22- A2-10-212 (SEQ I D NO 63), TMEMR2- A2-10-320 (SEQ I D NO 64),
TVMEMR2- A2- 10- 167 (SEQ I D NO 65),



15 WO 2011/ 074236PCT/ JP2010/ 007228 TMEMR2- A2-10-338 (SEQ I D NO. 66),
TMEMR2- A2-10-363 (SEQ ID NO 67), TMEM22- A2-10-296 (SEQ ID NO 68),
TVEMR2- AWQQOLIIZ4B6EQ | D NO 69), TMEMR2- A2- 10- 103 ( SEQPCI/IRE10/F@R28
TMEMR2- A2-10- 136 (SEQ ID NO 71), TMEMR2- A2-10-265 (SEQ ID NO 72),
TMEMR2- A2- 10- 337 (SEQ ID NO 73), TMEMR2- A2-10-195 (SEQ ID NO 74),
TMEMR22- A2- 10-a2df0 {SEQetdn el by ﬁ%e,ir cOMEMEY AdcepRd 26 1d-BEE} dddeNO.  76) ,
TVMEM22- A2:-10-229 (SEQ I D NQ. 77 TVEMR2- A2- 10-,148 EQID NOQ. .7 .
Tvenoo 08510 185 G CePBPRE oo TN ENe SO AR ! Jho gt BGb f btein o
TVEMR2- A2- 10+&80to(23EQIudDHOIncBkles tHEMEME He e lealichPin(tBEQ@eL DieN@mMoBRY, as
TVMEM22- A2- 10+ . - 1D 4),
TNENR2- A2- 10301 CREQ NG By NSS! e i SER PR ST )
TVEMR2- A2- 10sprgfiqdgpgyedpniyan thempecifigtEpmouns.-Sugh sgm ingeeippioN@haggceutical
TMVEM22- A2- 1088 fodifbi?, IsBPniilie 3B )enddtflpakVE MR ubemd R hdhé REQe ik Bient@g) -

[ 0046] Mbreover, after. in vitro stinulation of T-cells by dendritic cells
(DCs) pul sed atlﬁi REGLE IWIFWe?tFFéé@tﬁé‘g?i“Hé]%e, COET s AEY a%ﬂ@%@@‘g‘f%lth%resuhs’
est abl i shed dakaty @datiratlyt fiemfcohibinaiting, qoepiléxdesn of MB2+iA2 0D aiB38vo(GEQ | D

NO 35), TMENR2- A2-9-381.(SEQ I.D 38)., TNMEMR2- A2- 9-367. D NQ. _41),
NEMaa no. oS¢ PEB ieRaesE s Rrbidscs Shics DY BB G MBic gt mgfieol oMo
TVEMR2- A2- 100864 typSEQS 1eBrtids 06 RiteraduiviavRp oporlioresit tieSE@edpnNOACcEBlingly,
TVEM22- A2- 10"113@1% c()%g é@h%es&@mveﬂi@%@iéﬁﬁl 'al’&%c&(ﬁ'é@ CIOB tioK'Ol)efers to
TMEMR2- A2-10-195 (SEQ I D NO_ 74), 16 WD 20117 074236PCT/ JP2010/ 007228
TVEMR2- A2- 10-22Y QOREGIQIOMAES byzadmixig agmpepndof the-paesen(isentiopanda @ay-
[0047] These egdcaltidailieflphybldiofibaly Roémimle saeiet. fihe phitise agakmbdentiédni RSt
target cells ulﬁed vut,,ﬁ respectiv eptides. The, resul,ts herein

demonst rat e CHAEOITGRISS 91s PARIRE HLh o BREDR CHBHT bo® CoFL NBI-CPEDS £ bar-
pepti des ar e negoettapdy pephysidsgicdllyTdvEd@2ble amtariat tcothpbyitibll, AuBdnceror HelAeld2.

Since the TME . . i e ) i

Pncl udi ng, | bot ASRE Pityiof BEHEL & SRIERA Gl AL AP R AR ANGBEHE Brcapy
cancer, |ynpholating prssiehizyobedde carROCoanansoNtioete subsecheratioldsd epadppharn
nost nor mal  @XR8Piored frothDnd o8RAA%0r {86t of BE bbé RIS RPYan, SPPtSttioh BEthe
present invention provides nonapepti des (peptides conposed of nine am no
acid resi dueé’))d%md decapepti des (peptides conposed of ten am no acid

resi d:qu()34](c}or rﬂﬁ:pamdi'ad&gvé ﬁlgEEH;erﬁa 'EH@@iﬂ!rﬁfe@ el shﬁsﬂ@r&:e@ﬁ arl MR 8¢ cd?i_i}ajsﬁ_fdnefl 4
exanpl es O onapepitl des an ecapepil S { resent 1 nventi,on |.nclude
Chose. pept i dd AEgPiogeany BhPGTIRRERLLGTEs Farkdfuls B PlshiiBhy BekotFo
NGs: 1, 2, 3cowhpostion, adtye id@edigd, rdfBrs td 9 suldPancg $hat SHqws3h), ol§&:tivd IphanBa- 61,
62, 65, 67, 7 . r . ntly
avai |l abl e on.ztg kr?glclﬁln?fgezcﬁig{&? egﬁnc%[:’gg%? Jr??g %@%:%?%%g%%ﬁgrcﬁé@g& Hgs‘t 11%glﬁ?é,a J

| munol 1994 iy gy treatmeagy on prevagipn g caggpciye wreredientssig e agenfsgesreem-

62:378- 84, 2003hiodNdaNecali et 184st Bhe bibRpREEOMISSIologidh®ly hOOdr df candB0Bils

Bi oi nformati cs Zogggﬁ 388- 97, O%OO@ %an &e used .to cal cyl tedt he bi ndi ng
affinities bePHEERSYES Fis: Y e prige - Aferaply 8 i 4GEAR MY 1RGIYGeIEIE R HY
affinity w t hitiidy entcegeligroath, banagag or lbtlingscadas eelldad/orftBsues xanpben. i n

t he referenc Par ker teal,, .J | nojl . 4 152(1). 163-75;
and Kuzushi e JRCQH Ry by B i BTN fyind b BE L RPN gt o g
bi ndi ng af fi Killipg eansediendlsr Befert, fofronlardaimpties ingrediené' i9 alsp meferred to as "bulk”,

| munol ogi cal g Matshdsnce1§9RechhRai prbdcl90 and Protein Science, 2000, 9:
1838-1846. Therefore, one can use such software prograns to _select those

fragment s der i WEPPAIBAFETRERL PRIt CORWPEIIANGYE the REFSEY mfenfion fijd Rafisulpy A

a][lt i gen fs . Ac@o¥ S iglives. gﬂﬂ fﬁleﬂfoﬁ’g‘crtﬁwfé&ﬁ/fz tizla?ﬁdg%ﬂt@@ve@ﬂ@@{fﬁ@ﬁﬁ%& 'wa@iihecle(slsgorr{)pfs _edcI
(6] any ragne S erirveq.rrom al I Nad W anil gen ldentirti e
05 ng such K AOSED R s Gt HELCE B e hg ahtTEh Moy be f ul
| engt h pept i dencoibn TdVENRS: arftOOdE) Tiheupap upaesootlatidreingr @swals. | nvent i on can
be fla W t i I 1 i d id 0 r | ting
popt i 000t AIBR Ul B UoBRL AL GRE HAE I8 B ol DB 10
fI'anki ng t he TpeN@Azepsskimplss ahyhish indwdso secaronotdiyitid wdcer ayrlogsnaes d, so
| ong as they |dReR@f (AMPRIViaddBEcdatdy, LM IhiaY cAEinbR8 (@CCy) e@éﬂ[)ha%ﬁpt i de.

Thus, the present invention enconpasses peptides that include the peptides
derived fromCHMENMIYMARRMSDISHF AYICRT reffd Fﬂ]o‘fa}ﬂflﬁmﬂﬁcghtﬂi“b%ﬂ%u ced} jupe
peptides are typically |l ess than about 40 am no acids, often |less than
about 20 am no acids, usually less than 17




WO 2011/ 074236PCT/ JP2010/ 007228 about 15 am no acids. [0050]In general, the
nodi fi cation of one, two or nore amno acids in a peptide will not

i nf | uencewohe1farmssi on of the peptide, and in sone case®CRiJPR1@VER28Nhance
the desired function of the original protein. In fact, nodified peptides
(i.e., peptides conposed of an am no acid sequence in which one, two or
several am n@am'rcls@[e(sj dues have been nodified (i.e., substituted, deleted,

20ded 9Bl or el PRk PRt SRl LG RSE SSHRNEn B b
al ., Proc Nat'CTA¢ac Bed iltSAhdn@8ahly 8dreirb8@lAmdcss Btleleise spedifisadly mdiddtesl, ei c

Acids Res 19 cad Sci
USA 1982, 7o g ngdg%g“r‘ﬁ‘g@ 1’]%?#}%%26‘3?#5% ﬁ?n’% gtt]regé niziff Bén-H ¢ ; e
present invef¢Ro FPW)FGH%\\Ye’UwaCt@' tellshabingpeing gheaé@athaﬁ SH‘Fﬁ ‘%Pélsam d sequence
selected fr Omm%t@%@se @efﬂ@i the: terfn "BLASA2YP', abused Qereli repkbsent@rel}9, 22,

28, 31, 35, 38, 41, 4 77 and 83 wher ei n” one, tmn
or even norergﬁfsﬁi%t}é?cﬁuhgpﬁ? ?CE&BS@A %ﬁ?@&% ed and/ or substitut ed.

[ 0051] Those SKﬂﬂléssldﬂldrhaealefmchdwgBﬂrﬂ eHLAaA2', adlusaddieadin adigtetanenivelyrrefers
substituti ons, Ehe B0 Egg s%%h%?ﬁ‘ﬂAsﬁqg dvﬁt&hApdtzbgrs a single amno acid or

a small percentage amno aci ds Yo' 'resul't In the conservation of the
pr oper tD@¥/] of Urﬂessmthegwmalde&mdw dleetelirm "lst"daeueetthhmemAs usestin, refehange &r & cofrten

referred to %ﬁlatlgﬁ) B?f'eraﬁéﬁté Xrﬁi &H%Msﬁﬁlk qpﬁ coﬁfem Gfa@&?ﬁer&ﬂtthé’t?he kit m n% di fied

nodi fi cations™, wherei teration of protern results In

protein havi meledermiceQaia, %&I%ﬁbﬂs adysq P Ifdﬁ g inendest Gaetha ter@d'rlféte Poative

EUbS“ tuti ﬁnlfhﬂf}h% a@améumt BEmbinBGs GNBhdeyitsindidr afat@milfIo aci ds are wel |
nown in the

d h h t t,hat
o sl abr e AtiseTREER, & 1R er Bl e B BRGSO L ATA T me St e (A
I, L, M F Feferd/to Yhat YAe, subjedr @phatiéntdoarmzpgoraly (dﬁle(eﬂ)zy@pusﬂ\y p&seds HIA-AZ  H,
ABLTR B S U R T R TR T M

characteristics I C SI hain (
hydroxyl grodp-4enigini ng side-chain (S, T, Y); a sulfur atom containing

si de-chai n (CgiMiarl@ a@%’é&pﬁ%‘)felhcmq}?é Q)Iﬁé}(q O@H"sﬁizﬁe&%m)%éﬁ't NEe Shd& HaA M UD, N,
E, Q; a base containin de- chai n an arorratl c containi ng

si de- chai n (ROSIEYe'\a swgerfr o Befidhe ?18%6“ Pheateg? hmw%ﬁ YRt hejprgapEoushich
contai n am n@o@esddLAhar4 @{t%eﬁcg@ﬁi}hﬂ@ HILA-1R8 aafifendis ecpossed uatdIMef the
substitutions tf)ort one. an %ngl anine (A), Aycine (G; 2) Aspartic
acid (D, d gt ARy Orggtiledl %?HHE%)A 1§5]Pg| ne (N, GQutamne (Q; 4) Arginine
(R), Lye0isd (K)gthepxtesighetitbé methody anCLeunpqsem(nls))f thvmretﬂeohnmtl(omfi,nd\miﬂiitme

6) Phen " n " n S
(Tm eom) ne (T) _I_¥111 ﬂle%gh%?[é the etl-lrér%lgrﬁ%dé 6t %b\ﬁ)zﬁl g?#%ﬁ?n Pfraféﬁe%d e@lcé?(;d& glé )

Pr ot ei ns 198A9ads to ginggal eﬁmememéwtmnzw@m@m 2Sif@R, or a
conser vat i velg¥ciaRdiih ko€, ﬁ?@@ﬂérﬂ@%@ﬁ&a@d&%&&iﬁﬁl @k&hedaﬁcer Rﬁth@ﬁﬂijé&ieﬁhéﬁ t he

present inventi However, pe I resent inyention are not
restricted t Eteerté‘?agn‘élﬁds %%IG?HE(FHE‘@IE‘ %ﬂi&:cﬁ?ﬁ%&% G’Sal?‘ﬁ)g?‘tflf ERISHPEERY ong
as the resul thmgrafocinfforedngeppietdents et dleniitdshuecli@idal s;nﬁbmmtnflcaﬁqer offfidae
ori gl nal pept lo%gnessl,: Sr(}e?e?{n%helh ﬁ.g%gla 101?%71 sa%/ 'kﬁ? %Odq‘o ﬁaigm(?sr{ u(gre CTL

i nduci bl e pe i'cvartan ers ecl es and
all el es of TNMEMRIZ the partlcular tumor type.

[0039]  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-



[ 0053] Amino acid residues may be inserted, substituted or added to the
peptides of the present invention or, alternatively, am no acid residues
may be dewveted/w/mssefrom to achi eve a hi gher bindi ng af PChiJP0100&22%t ai n
the requisite CTL inducibility one preferably nodifies (insert, delete, add
and/or substitute) only a small nunber (for exanple, 1, 2 or several) or a
fsn'al | per Centpﬁgﬁldﬁﬁ ﬂllférﬁﬂivagi, @eevelrigdreind, %rblblgllztxesr dan'isEvéd @Wlddﬁﬁﬁ%’lﬁoﬁpw’
ewer am no agids 3.0r fewer. e of am no
noids o be AouriclaeSaRCy afiovidath e S By Inif BRFERLAREKE! 150 of
| ess, even nuedicprehepabiferati@bendrmétesasioof timbo. 5% [ 0054] Wien used in the
cont exty, n the
cur t acdU B, "TH Y R ARK o e o IR LSRR B SRR gen.
I'n addition #edpepeipioentipme! w@pﬁ@we éﬁcwyfe@nestb¢ragfelaclu§¢ Avecitthe folydnari ty
of the sequeRrgss sath &etlﬁéls ﬁ:aﬁfe‘fr@v@b’@iaﬁé’erléél'lhdlt}fégnﬁl%tﬂn%f@lﬁg B&aSof S
al ready known §J | mu 152: 3913 fﬁetldﬁg 995, 41. 17 J

| munol 1994 FAYSENSAS elﬁiﬂ P’P?%%rt‘ie&i?émﬁ%g Iiefn&ss&%‘rﬁ

i ntroduced i RugpréRdON oﬂmaﬁgﬁne of apéi, desumbr telgﬁassmﬂeamﬂltlﬁwed{lﬁﬁﬁﬁjrﬁm
exanple, it ¢]| t id fromthe
N term nus <0 ti n(t)td %é t%l%ﬁif%e%tl&e{? ttrélr%%ﬂnazld; ﬁhe}qa)? 1S Ia(rjlré]ltla ncgacreases
trypt ophan, mrabty Akl o Voo tlwcprdglmsmtdfendi}ntdealﬁhmsg wiitchr, plhemweaﬂ@riﬁwés

| eucine, i SOLeYgdenarké il #R1ARG, Bfd ARADHQNUAL bR QRHREmE Qedofty the
HLA- A24 bi ndi ng. Thus, peptides, having the am no uenc s se ect ed
from anpng SEGYED fiqogxample predugtion or gmprgverent szymnz@msmn itgtes offectivglyand 31
wherein the see@taridriRe fobRyIHXIOMARR %200, 30% Gfmblkeee AR, R6table
sequence of g}Eg ID NOs i s substituted with phenyl al ani ne, tyrosine,

met hi oni ne, #¥ypt ophan, and peptides, and/or wherein the Cterm nus of
the aml6@tlgci dnﬂmum[ux@ob&e@k@eﬁ&@dnﬁoﬁj@he tesms'abstady U refelswh tim-

phenyl al ani n If’w{%g in

Encompaseed By ELSURE iRl EHEL Rercbf B RENAR Rl FRL O R B
showi ng hi gh pmﬂnm pbptnim thereeft AinrAntihody eanragludrehuiedi m&bp@le@,@rmﬂé@ﬁﬂ tat e the

second am no tl%QHIGS fchemR I ibodiel, "Eis'ﬂls'éﬁ%ﬁtlfbdd?ééChﬁﬁaﬁied@ﬁhhb&@é ARYdidshe
amino acid at the C-terminus wth valine or. |eucine. Thus, peptides having

am no acid sé§enie abespEiiey rrighPeliig aslz@%r%e‘%entssgurth@mﬂ angg 61,

EE 65, 67, f&ﬁmb&iﬂf sherein ﬁnﬁ;_e(gﬁl M%ﬁ@ld@stts?ﬁe&_ﬁg @psglfajlmyeo@@s ﬂltzfdé ﬁmnbdslenzal .
termnus o acl ence,or sal . 1S St tut W t
euct ne or napiREiRnRASaREh SaRFRHEC SuRar Gt niisidy r Rt BIGNRRHEH, e
anino acid séqueddeonnht lsait dwSEQJt DD dics, sndantibddiMdagments so long as they

2011/ 074236Pgﬂ1‘$ﬁ% 007 g%ﬁ) dal 5&%\@@ %t”gu}}'f%ldgnﬁldw;uek%H%!la@&s‘f(‘%g IgA,

enconpassed b ;Egr esent ent| on. stitutions nay i'nt'r oduced
not only at tlgﬂé keEx HChand I@M)no acids but also at the position of potential
T cel | [p@eept qr. p(e &) recognition of peptides. Several studies have

denonstrated t a peptide wt m. No i.tutions may. have equal to
or better fun (1 ‘{rﬁ%{%"fﬁ%&)e C{]efﬂ%“% &%iﬁ%?f‘é‘%&%%aﬂ e 51, - -
(264-272), He¢codhizediby @msg%ﬁ)ldmd@w&@&oﬁ@mﬂm (SEXaie Mo 92y wate. Cancer

N S T

199- 206 and %2 WhichiatrgeenneenlgencaBatesest HLAmlletsls 6Qyte Y etralndishes éplyge(nz @10)4) 53,
307-314) . The_ iRy pgpt moﬁa@wétgp PirFRufaNESH0AL ©S 1@¢59 KGAdIRT any of one, two

or several anino aci and/ or C-term nus of the described
pepti des. SudRHpal *52639&6‘3* ]é)(% -havi ng high HLA antigen binding affinity

and retiad4sed Cldndidach & PILIA- M4®Erﬁh@é ﬁé})tlﬂ@ﬁcdld#ﬂz@d filoh TNBEMZEW@fétldéIﬁMQG]E [ OE
i no. acl d- SEHEREANGT Cull TRl gERe s ToR AaD JuRTLE s perife STy
different f urastmmindatespejmdes

TMEM22-A24-9-390 (SEQ ID NO: 1),

TMEM22-A24-9-274 (SEQ ID NO: 2),

TMEM22-A24-9-372 (SEQ ID NO: 3),

TMEM22-A24-9-331 (SEQ ID NO: 4),



effects such as autoi mune disorders ang/or allergic synptons agai nst
speci fic substances may be induced. Therefore, it is preferable to first
per f or m Woobogy42ear ches usi ng avail abl e dat abases to &eoiJd2E)HWrazd ons in
whi ch the sequence of the peptide matches the am no acid sequence of

anot her protein. Wien it beconmes clear fromthe honol ogy searches that
there exi sts TMEMR2eARAR938PISEO IDING: 3, 0r 2 anmino acid differences as
conpared to legct i ide,..tLhe objective peptide can be nodified in
order to |ncﬁ§§§@?téé%§%8?§§égﬁﬁ%¢)t with HLA antigens, and/or increase
its CTL i ndudiMEM22yAR-913681(SEQYDA¥YEr of such side effects.

[ 0059] Al t houghpgRbl Aesol @e}\(gg ﬂylgb 9} nding affinity to the HLA antigens as
descri bed above are ex[)ect o be hi go)l y effective, the candidate

pepti des, whilMMEMRE-AZ-22PRSRREBMNPNE)t 0 the presence of high binding
affinity as WENQQC@Z&QQ.,l?,@.I’(@E(Dl]DtN@Yl xam ned for the presence of CTL

inducibility inducibility" indicates the ability
of the pepti g@m@?r@%‘tg%&@éa@ﬁemgk@sent ed on antigen-presenting cells
(APCs) . Furt HmMEM2CTA24- MQ@l(@]EQlID)NO: ml udes the ability of the peptide to
i nduce CTL acﬁ\hﬁl@fzb%m %%3'@@ If)‘?\lﬁt 148 pronote CTL lysis of target

cells, and to I ncrease roducti on. [0060] Confirmation of CTL
i nduci bi | | t y TMEMEE ohgst-9-d He dS Iy IDrI‘éI@t:lfr)g APCs carrying human MHC anti gens

(for exanpl e,Tl\@erngg% SE@ q@dg ggs, and dendritic cells (DCs)), or
nor e speC|f|caII uman peri pheral bl ood nmononucl ear

| eukocyt es, éffz@eﬁ‘%i(? w1 éSE%hD\NQ h&he peptides, nmixing with
CD8- posi tive '[Q@]Emz and10-hem (SEASDN@YIdHhe | FN-gama produced and rel eased

by CTL again t reaction system transgenic aninals
t hat have beéﬁq%&%&%?@ égg&%“f%%@@mn HLA antigen (for exanple, those
descri bed i n TBéREM2IAaNRE 10-17KSEQRRMNR, 2120 WO 2011/ 074236PCT/ JP2010/ 007228

L te J, i d DJ, Hum | 2000 Aug,
61(8) " 764 79 MR R G0 I o AT duct i on o b

Li nkout | nduction of CTL response
by a mini nal T%EW@&%&Q&%@EQ@N(NMOU DRL transgeni c mce: dependence

on HLA cl ass TIMEMQQIAZLQ@@]@'(@Q@W%) can be used. For exanple, the
target cells_can bhe radio-]| th “Cr and such, and cytotoxic activity

can be cal culTM{eM2¢rnd- F%é?%éﬁ@\@t}{pr%ﬁl)eased fromthe target cells.
Al ternati vel \EMENR2i ATicid-B72 (SBQ CBINBe2@ssessed by neasuring | FN-ganmma

bepti des, -and NEEOA A T RO TRIPH® B3 Jone on the modia using oo
anti -1 FN- gamTMEM@@eA%bﬂ) 28N (SHQEDNO: J0061] As a result of exanmining the

CTL i nduci bi 'T'ME 1@2@3‘7 @IBN@ ri bed above, it was discovered that
tides select ed om anong pepti des having the anino

nonapepti des or c&‘g
acid sequencéWEMiﬂ H-B04 SHR [IPNRs30)gand2 - 37 4, 5, 6, 10, 12, 16, 18,
19, 22, 28, 3MBRI238- g@,maggE 1]31\5@ 31§5, 67, 70, 74, 77 and 83 showed

partlc |y h nducj bi |t hi gh. bi ndi ffi to an
HLA antb@‘@h %{{g@ovqrh &8 1 ¥IHO S&‘@E}{%t Ogﬁj%fiyd@gd%%cﬁﬂégﬁp%%% ment s
of the presenliese pygiddes ALY W6 2faerdrhidy emitdishddheingesidh bs theffohorinkogy

anal yses showe ﬁ&ff hat such peptides do not have significant honology with
peptides der ived T om any ot her known human gene products. This |owers the
possibility ofTMEMQ@vm%bB OdEEQIBINOmine responses ari si ng when used for

i mrunot her apy. Tﬁﬁm&fgggg ﬁh?QE?rIE”thQ)S aspect, these peptides are useful
for eliciting I MP2i ncancer patients. Thus, the pepti des

of the presentl MﬁW@t‘K%‘h -HP4PERAR YO: Bpti des consisting of the amino acid

1o 122 28, e aa e At Aee RPN o2 G2 P70 74, 77 and 83, [0063]|
an n

addition to tﬁwg@{?\?ﬁ%ééﬁéﬁgﬁﬁbﬁg é)atl ons, the peptides of the present

i nventi on may T&VIEM22eA24-8120d (EBQADNSO: fept i des so long as the resulting

I i nked pepti dgl-e 2lAhNsH i ge%gﬁegggslptlgoq%)fl nduci bility. Exanples of suitable

"ot her" pepti I'nclude the present invention or the CTL

i nduci bl e peptTMEM2ZeA?4-8B7Hr(d anlEQ T®WAs. The linkers between the

pepti des are walhpMonoxm,- 'IQIBW?SA%HD }f]@rlggxarrpl e, AAY (P. M Daftarian et
al., J Trans Med 2007 %@ % P. M Sutnuller et al., J

| munol . 2000TM€¥227%%1 éfS%QIRl\(’@2 a et al., Can Res. 62, 1471- 1476,
K. S. Kawamura et al., J Inmunol. 2002, 168: 5709-5715). [0064] For exanpl e,
non- TMEM22 tunor associ ated antigen pepti des al so can be used sub-
stantially sinmultaneously to increase the i nmune response via HLA class |
and/or class Il. It is well established that cancer cells can express nore
t han one tunor associated gene. Thus it is within the scope of routine
experlrrentatlon for one of ord| nary Skl|| |n the art to determ ne whether a

o " o S - .



WO 2011/ 074236PCT/ JP2010/ 007228 accordihg to the present invention.
[ 0065] Exanpl es of HLA class | and HLA class Il binding peptides will be

known t o woeonfo7ea3di nary skill in the art (for exanpl e, PEEIPEIWDI7R28 St em
Cells 13:393-403, 1995), and can be used in the invention in a |like manner
as those disclosed herein. One of ordinary skill in the art can prepare

pol ypept i des TIMEM2di A-0Me8DISH® 1P NOVENS 2andept | des and one or nore of the
non- TMEM22 p i , i ids. gncodi ng such pol ypepti des, according
to standard S[%%]g@gr%%l)@lf%ﬁé%%?@ﬁgl%)ogy The above |inked peptides are
referrédddxd hdraidnlags of plblArtiddesding pepgides dgerowddramh TMIOMAE weor idepdieent i al | y

| orunogent ¢ YudiTRAG: bAARANTANEL! BAIEK 49 1ARRUAGH. YOk GAR. DRnilARD
together in various arrangénents (e.g., concatenat eg, verl appl ng) . e

pol ypore (or cpidifde pepiidieds encodi ng t he pol yt ope) can be adninistered in a
s;?nd?_rd i m nlrg\?jgmzmglgpf%t(gggm N_(gglz),:_o ani malhs, to tesé/the .

ef fectiveness yiape_in stimylating, enhancing and/or provoking an
i mrune respons:@\f[E}/ggelg?‘PhﬁﬁgEgn@egogﬁ)’be j oi ned together directly or via
the use of fl MEN@%&MQ&S&SEQIHNOTBS})I yt opes, ‘?’Rd t he u;se Iof pgl yt opes
as vaccines i KQown, i .ksee, e.g., onson et al., Proc.

Nat| . Acad. Sﬁﬂﬁggzggg%l%gg@e@@@ (‘)’ﬁ 95; G lbert et al., Nature

Bi ot echnol . 15(MBEM22280-91Y84SEQI®’NOTRdhson et al., J | mmunol .

157(2) : 822- 8265\ RPBi AT AL 1R 1§5ER 1D N: Byp. Med. 171(1):299-306, 1990).
Pol yt opes contai ning various nunbers and conbi nations of epitopes can be

prepared and tEMENMEZ2f82-9r ¥R INOYOkTLs and for efficacy in increasing
an i mmune respmgmzz_ggugtjw(ggqem Noe4dgscri bed peptides can be further

| inked to oth t e as.they retain the CTL inducibility of
t he ori gi nal g‘@%ﬁ@g@ﬁﬁ?@ﬁ? @%& gh)ces i ncl ude: peptides, lipids, sugar
and sugar chaiTMEM2Q2eAY9-9r GHOEID N&: d2al and synthetic polyners, etc. The

.OrtS ' N@}agg ns such as gl ycosyl ation, side
S ?

present pepti Rﬁg It
chai n oxi dati glﬁ\,ﬁEan /‘gg@pﬁ sp at1ony so long as the nodifications do

not destroy tNEMBEMB2oE-Qal37TdSEQRIR ¥Oofldr.he ori gi nal peptide. These kinds of

modi fi cations T‘MEI\/PZZUAQ@—%NSEWNJ: ysctions (e.g., targeting function,
and delivery functi on%%and/ or _stabilize the peptides. For exanple, to

i ncrease the imMMEM ‘gbﬂizi(tS?Qo@goﬁ)é%pepti de, it is known in the art to
i ntroduce D- amivMiBMVEQHAIS-9- BB (88QAIC NOFUmEt i cs or unnatural amino acids; this

concept can al a t t “esent pol ypeptides. The stability of a

pol ypepti de cgﬁﬂggﬁgégg'gé%%i(ﬁﬂgﬁﬁg%rﬁ%f ways. For instance, peptidases

and vari ous biloVIBYI22ah29etli5d SEQUENNSESs 4Buman pl asma and serum can be used

to test stabi ng\%[EM elg € -(SEWN@;- 58} al., Eur J Drug Metab Pharmacokin
. [0 %?ﬁ\%r

1986, 11:291-3 eover, as noted above, anong the nodified
pepti des that BY b8t I dGEQIE ¥edlbr added by one, two or several

ani no a?:i d rtesli}qgmz_AMSgd‘(gEQm R@B2Nr h: ghterdacgrihvi ty as tco_rrpar efl_ to
ori gi nal pepti n r r .Qr selected. e present invention,
therefore, al ﬁg@r%ﬁ?f‘ﬁégﬁ&eﬁ%%g)oégécr eening for or selecting nodified
22 WD 2011/ 074N3EPRDL AP0 (SEQEBNEept),des havi ng sane or higher activity
as conpared to[hqﬁgg%z_g&_%zﬁo(gE%ﬁyﬁi ngbg?ﬂt’he met hod may i nclude the steps of:

a: substituting, eting ora east one amno acid residue of a
peptide of thelMEMEE2-ORIdABEND NB: St er mi ni ng the activity of the

pepti de, and TMEM&-&E’-@%M (lgthﬂ]yaN@ﬁ@t;j’de havi ng sane or higher activity
as conpared to LS 8 AIY"E5 sEQ 1D NO: 58),

TMEM22-A2-9-247 (SEQ ID NO: 59),

TMEM22-A2-9-105 (SEQ ID NO: 60),

TMEM22-A2-10-217 (SEQ ID NO: 61),

TMEM22-A2-10-304 (SEQ ID NO: 62),

TMEM22-A2-10-212 (SEQ ID NO: 63),

TMEM22-A2-10-320 (SEQ ID NO: 64),

TMEM?22-A2-10-167 (SEQ ID NO: 65),



[ 0068] Herein, the activity may include{§#HC bi nding activity, APC or CTL
inducibility and cytotoxic activity. Wen the peptides of the present

i ntenti orwDreelwde23a cystein residue, the peptides tend POTHB2OM/EITAZY S Via a
di sul fide bond between SH groups of the cyctein residues. Therefore, diners
of the peptide of the present invention are also included in the peptides
of the presemMERZeM1-00-338 keF@IID,NOh&s)pepti des of the present invention

can al so be y e(s)" or "TMEM22 pol ypeptide(s)".
[0069] I11. P&iﬁ%ﬁ&? [g%?@fsdkgflﬁgil)ﬁgtéﬂ The peptides of the invention
can be pr eparTMEWBn@\h@QI%KWDtM@h@B)queS. For exanple, the peptides can
be prepared Wﬁmé'zgfllbldflz?% @quI@@ogggl nant DNA technol ogy or chem cal

synt hesis. The e invention can be synthesized individually or
as | onger poll 20 ek 10dRP OS8R IBIN®WH)or nore peptides. The peptides can

t]tlent Ee |so![ aivedM22€A2-10UBk $d IPINOSPIHat efl SO0 as éof be SUthta'?Ll al I%/ free
of other na ri proteins an ragnent s ereof, or
any ot her chéﬁ&%@zs@%i{)&ﬁggﬁai@d@éj e peptides of the present i nvent i on
may contain MMEM22aA1-00337 $8EQ IBNQ] Y3)p- syl ation, side chain oxidation,
or phosphorylﬂﬁlgl?%p%?\f{)_ﬂggléﬁgl ng?g J;Ar}catl ons do not destroy the

bi ol ogi cal activ tide. Oher illustrative
modi fi cat i ondNMBEM2Eae2-1020p poE@QIPAMO0TS)D- ani no aci ds or ot her ani no acid

m metics thaty MEMzQeAE’%%%S’EQqu}W@% to increase the serumhalf life of

t he pepti des. é\%ﬁO?l] ieptl t he ﬁr esent invention can be obtained
t hr ough chemil 141239 h3BRQADINO he: sel ect ed ami no aci d sequence.

Exanpl es of qmmmmad) 18 PSECEDIYOL Twsi s nmet hods that can be adapted to
the synt hesi de ted to: (i) Peptide Synthesis,

I nt ersci encesﬂ\@ﬁ’ﬁ%IBLliéézéﬁ(@qﬁ)Nd?h@)Pr oteins, Vol. 2, Academ c Press,
New Yor k, 197TBJEN2RiA2-Pe3t) deEQYDtNess®, (i n Japanese), Maruzen Co., 1975;
(1v) Ba5| cs @%ﬁﬁ@e&i ?’6—%}%0&%&5%5%668 ynt hesi s (in Japanese), Mruzen Co.,

1985; nmaceuti cal s (second vol une) (in Japanese),
Vol . 14 (peptTl\@@VIé’r@1'1‘i~ffrré@12§{§1 (SEQHBI‘I‘&QB&);LQQI (vi) W099/67288; and  (vii)

Barany G & Wﬁnggig1@3§6 SEenbhI Ge s 2, "Solid Phase Peptide
Synt hesi s" 23 WD 20 g CT/JP20 0/ 007228 Academic Pr ess, New York,
1980, 100- 11§“MEM22 A2 10 379 (SEQI 0O: 84),
TMEM?22-A2-10-291 (SEQ ID NO: 85),
TMEM?22-A2-10-301 (SEQ ID NO: 86),
TMEM?22-A2-10-378 (SEQ ID NO: 87),
TMEM?22-A2-10-302 (SEQ ID NO: 88),
TMEM?22-A2-10-287 (SEQ ID NO: 89) and
TMEM?22-A2-10-130 (SEQ ID NO: 90).
[0046]  Moreover, after in vitro stimulation of T-cells by dendritic cells (DCs) pulsed
(loaded) with these peptides, CTLs were successfully established using each of the
following peptides;
TMEM?22-A2-9-338 (SEQ ID NO: 35),
TMEM?22-A2-9-381 (SEQ ID NO: 38),
TMEM?22-A2-9-367 (SEQ ID NO: 41),
TMEM?22-A2-9-218 (SEQ ID NO: 48),
TMEM?22-A2-10-217 (SEQ ID NO: 61),
TMEM?22-A2-10-304 (SEQ ID NO: 62),
TMEM?22-A2-10-167 (SEQ ID NO: 65),
TMEM?22-A2-10-363 (SEQ ID NO: 67),
TMEM?22-A2-10-103 (SEQ ID NO: 70),
TMEM?22-A2-10-195 (SEQ ID NO: 74),



[0072] Alternatively, the present peptiggs can be obtained adapting any
known genetic en- gineering nethods for producing peptides (e.g., Mrrison
J, J Bactwoi2011¢0gy236977, 132: 349-51; O ark-Curtiss & CulrCirggo1dpirazsds in
Enzynol ogy (eds. Wi et al.) 1983, 101: 347-62). For exanple, first, a

sui tabl e vector harboring a pol ynucl eotide encodi ng the objective peptide
in an expresgiMEsRRox (229 (SEQanN$Or EAMOf a regul atory sequence
correspondin p )o4.S prepared and transforned into a
sui tabl e hos&hﬁmz%@h‘éégﬁgﬁﬁrﬁé %%en cultured to produce the peptide
of int é@@:@t] Threspeytblidecdo@hLatteow eerpspelited TLmctivity ngaad;amrgmgemulwdvi tro
transl ation sygleectifOfkint Tﬁeké@ﬂugheeﬁ'déﬁﬁ) straud By RAASADS 1o gL PN 8l SO

provi des a po ynu encodes an orenenti one tides

of the presentcogniehby 6L apddBa thepaptides %)‘GIeplﬁQR?IP@ﬁtlﬁiﬂég TMEW@deSﬁ% t he
nat ural occun |Hmma{mrm(@n8ank Acce55| on No. NM 025246, NM

001097599, N 010 r exanpl e, 1.D NO ) wel |, those
having a cons ﬁ%@ﬁ&%@gw@a ‘EFcﬂXBEFtS? é%%%f&éﬁéﬁ? apﬁ@ﬁw in ﬁil&%rPutt he
phrase " COﬂSGﬁbt/Hﬂi’lle?’[(y thonelbf ARL, blldeotande, €EQUenphigusehintes, lympheguences
whi ch encode i d i.cal L1y. iden am nQ ences. Due
to the degené)F(?as‘c%}é O%nce%gc&:%%@tég s nO??)é)rgséednlﬁl %r ol(f;méf:1 Oﬁ%%lgoﬂalal y

i denti cal nucgloeql tar@tlf@terremuwd@r@yﬂgwéw mc&wnemmentﬁmrprowe@samepemlldes codons
CCA, GCC, CCGyerine éé@#i@s& oﬁﬂﬁ@%ﬁo%uﬁ%‘sﬂ&ﬁeﬁ%@'d@é ?ﬂstﬂﬁs HEes AmpoV&l ¥

position mhere an ne 1's specified. by codon, can be altered

to any of thef&Franaspasidirendus éh%%e He@e}etsé“dTIwr%ﬁewedaml@pr THEMEFeoded
pol ypept i de. pRiehedértingils (ﬁcﬂodape@ﬁuestan@mec@fepudeeldf@l{& pr¥éght ﬁl&/blﬁﬂﬁm inclwhé ch

are one species of conser.vativel i ed v i.ons Eve cid
Sequence. her Ue FRER® BRUBGA “Rinfu waviies sk B RBbunaes b By T
silent vari at3i 4r5,6f 10,HE, hudiseil 2, 22cP&l.310h% 3(8f4hr4(8L 6Rroz, 6Xid7l 70,4t feaad t wi | |
recogni ze th each codon in a nucleic acid (except AUG which is

ordi nari the only codon for nethionine, and TGG which is ordinarily the
oni y " CAUARIS oG HaNye prarines promitly s boleyirehd Ietcmancedondhoy

I denti cal molygeyibed 1@&9&1@(@9{5{1 JQQﬁrﬁm%l hMJaﬁqu%(ﬁPﬁ69f7SaBﬂﬁ&Cét%lC aci d
that encodes a peptide is |57%)$T| citl é)e escribed in _each disclosed se uence.

[ 0074] The po@ﬁw@eﬂg%e o3 {hé+mle ﬁ%deﬁeﬁﬁ Un(FedRingeic brpBeed’-FOVBNA,

/IiNAT a?;d de;I IBi@hfdtgﬁEll_&shQO@())fll?)SS%ﬂ‘Q?Oﬂ% cailbé afldyo calopasate a?(qq?@&et_srlu;aemh as
an an 1S I acC .1l n an .y o . e 0Ol.. SKI|I.
Fecogn ze t nEUIA Adp e FaR ek aatdss B0 R mial Gedlprfy witn MLA
pol ynucl eot i desgenasambé¢ measTingl galeyeribell clor extample, in tlee pfeasmat td ParkatKOrt can
d [ ti {~d.
encode nultip} em&ﬁ@%wﬁa& f‘%E{lﬁS@%Jd ’AM&R&&Q&M%&I E!lhbﬁ%bl 98@I g

i nterveni ng ani’no aci sequences t wéen or exa e interv

ani no acid séé&%ﬁé%@@ﬁ%k@@ﬁ@@n@l@ kindiag effyiityearg éesgrl eds fionaramplee BgHEt i on

fﬁquenfe) 0}‘ Jéﬂﬂalﬂ@lﬁﬂ&iﬁbﬁ%‘idgﬂﬂeﬂ{o& 213)915f 23455 :1@11190 BﬁdDPfdﬂ?ﬁ SE:JEHée 280@@”052
e pol ynuc clude any a nal sequences to the _codin

WO 2811y 074238%%‘%%‘?@?@6%% gudee® W&‘E?d%rﬂ%a‘ﬁlﬁéo Pt thpse Bfflg’%lﬁ%tg

present i nvereiiodal frdﬁ_ﬁITMEh’lmlthat htah@hlgblbmimg ﬁﬁhnylmtﬂn&ﬁhbenagdnecqmbl nant

pol meC| g(r)]t Io]%glfdﬁ%g et%e%’] ﬁr yen??nvegg %;[Cgrﬁ%aésggg tféig? C(;Igﬁ? Iecri 8? arryofrrarl%nae)nts ith

expr essi e or
mar ker genes danedsineh TMﬁl\@érﬁb&t@hnd wiile leﬁeetmggnm@nnnfmﬂ l;smg:ﬂuebkn@\ee can be

prepared by il onal
r ecombi nant ?P&gg%?}%l}g% " Iéﬂlldr%](,)ﬂfle g%({gﬂrrgjeg%ﬂgﬁgr%?ﬁég}eéggh Bbe{%ne%ﬂnucl eases.

[ 0075] Bot h r de ant and chem cal synthesis techniques can be used to
pr oduceog4ve pomlxérpépﬁ@@tdf@espresfent imeelm&ﬁgﬁuaelﬂmem WIR addfQ6nL ¥Ry &id a

polynucl oL de 680,26, ROHEES,RL, MIRSL Oy 0L, SRR P 15l o

Al t ernati vel ymigo @od yasiduketianldes matprd:sentmeptidéSI el be composed of any kind of
amino acid, so long as they do not impair the CTL inducibility of the original peptide.
Thus, the present invention encompasses peptides that include the peptides derived
from TMEM22 and have binding affinity to HLA antigens. Such peptides are typically

less than about 40 amino acids, often less than about 20 amino acids, usually less than



usi ng PCR techniques or expression in s#itable hosts (see, e.g., Sanbrook
et al., Mdlecular Coning: A Laboratory Manual, Cold Spring Harbor

Labor at orwo 2neve7¥236k, 1989). Alternatively, a pol ynucl e@Cirde2wenimzs

synt hesi zed using the solid phase techni ques, as described in Beaucage SL &
lyer RP, Tetrahedron 1992, 48: 2223-311; Matthes et al., EMBO J 1984, 3:
801-5. [0076]alg/outl:'1>§(h$1ﬁﬁte5c1ds The present invent| on further prow des

intrac ar vesicles ca exosone whi ¢ resen

bt woe Ve B EF b B TP B 3R DR vt i PR R s 37 BB E I T ce.
Exosones canifftuepretha rfeltu:tloh of thexzpplle andigi sugnd treesetlhods edieinaé thedlesined

Japanese Pat I

099/ 03499, i t@gﬁkgﬁ% epaﬁ{%éigslﬁﬁgé% g@h@@?aﬁ 'EHES (llée n%&%‘%]“gﬁ& Sﬁ@
subject to traéamm@m@mwgmcepn @r@ntworweseé&r@bwg aéld I’Fﬁii‘éesth%thnon can
be i nocul at eghREfiMAGE], BEStitdtdl, BelbRANARIBA BF Hsbidd ds@ohiparddaphh dgginef this

i nvention. [0077 The t f HLA anti gens coqlt ed in the ¢ | exes, must
mat ch that ofiEfs C%%PHP%'%@ ﬁ?éV&LheF‘il EP‘Y‘? Hghthe g’hﬂ%lf:alﬁ%v&h?’iot origigal
exanple, in tphpndba(mbsealp@md it anad SEHAFRA 1984 SHIELP66R26;(Adlet hielibaithy,

HLA- A* 2402, u'?:‘le'?g RZ%l 99@‘%0%48%0@0 ﬂ’aﬁ)agleﬁ]}/lgi:afg hd 3P 91 tfhg%ﬁ L KAA%?( yl d be

appropriate {7 ea a Japanese patrle e use’o pe or
the A2 type M’Eaﬁt 1982, ﬁ99¢ﬂ0)9 ]ébipTIBSsmd)namfogdmmtJh@amsies aindie rasertsi an i s

favorabl e for,Qhtia) Hiagﬁlaé‘é IB&HUTLelnHEéHl'l&;SandaﬂldarﬁMQfa&H%é @ﬂ@é‘s@écté#f%nmw
HLA- A*0201 and HLA also find g (11 inic, the type

of HLA anti géR“8¢ Sf&l%hfﬁseht - Petul- I6I’ Hb 12 th&ah? 2|252$ ng\le%ft |3§affbd18f fl.

advance, whi gh, @@bl BE THIET AR WHeRie oS 06 bi &venGhorB @ptihdIfsdhay bd@dni gh
| evel s of bindin I ni t he parti cul ar ant i gen, or having CTL

i nduci bil i ty“b%‘?rtgqﬁ“? %rr?ub%/tétgtgﬂt ation. Furthernore, in order to obtain

pept i d¢80idvi righobotKill i Gie aoti mchendzeahdtiimditiyluarddifibhs Dmilbsmﬂunbmsttxo an amino
substitution, | 0 0, A%l ds can
be perforned 2 1dr§§(§1.{etnb99/ﬁ?cﬂ%t81rs aas‘i% i Lugﬁe}l Ouafé:hdg%r £ %L%e%ge\ﬁ?{%gé)lf ?g?lﬂg)ccch?r i ng
TMVEMR2 part i &ndgepesutien thekoosgiansaref gy mgpqrhes ¢f2he pyipiaalming peidgddef or t he
exosome of thgaiRr £ Gith, ih@y%tdf%'a refel8d t@e’is %&%MQM%%@EGM J<P2%91 007228

pepti des having a sequence of one of SEQ | 6, 10,
12, 16, 18, 1gVapye m@@ ISHEPIS T vfheﬁfan E}geealtemupepﬁatpw@rlyesu\%éha a@ﬂﬁgdt he A2

type HLA ant ipggeinfhaying heusotRaamelogbus b ehdses edltpréteime Obhevatipe plilsdasionavi ng
a sequence s t ed

S0 oS S TSy R P ARG G R P ag R e W ot e Bsalles ©7

The present iohwanto @il sitlschan charaegistisothat &d dep@dld thabnpresientudedopl exes

fornmed betwe i d 0 bts
surface. The%%%%lA @E%&]%ggra?@gotd 85 gta%l gﬁfsf’\lﬁh@\/‘g%@éﬂgg{fb %}gmtreat ment
and/ or prevedtiddMR. R, €dh BLO éﬂarﬁn‘i st ednscpideschaie diariag thef 1ﬁ€ﬁ%u0@$0né¥ in
conbi nat | on ddps O BiRdradérik@iss IM@nuAbM GntalBhARRIdA@RIOIG, AN i, mvgnhl on,

exosones, The APCs ar ot ed t articul ar of cells
and i ncl ude a%ﬁykgreu}e;g?r}tgmwgég@ Cq‘l'i‘ é ﬁnhg gflulf %t%W&F%IBH& %nc,(‘ét l's,
and acti vat eM)Ta(ca]}bbSylimmld:chﬂmdkmomamﬁr(g Jdeeslerin (Ipthlal@)aaemOamhmggns on
their cell s Syt e r ni z b Y C a
representati gge%%%nﬁ(gv%h n% aéltar?(%ﬁ%es %%ﬁxg @%ﬂ%% (iélgﬁ i gm Ela }39%5

find use as ttlht’efOAP@glg(ﬁlghtrgeOLms@g@momtmlwemmmﬂqt@ﬂ&@q fﬁ@ﬁpted(anqhb@rt a‘p“he)nAPCs
of the prese@grvhweeg%gtgﬁu&%%pgn%a{eped by inducing DCs from peri pheral

bl ood monocytes and then contacting (stinulating) themwth the peptides of
this invention)iaring (), Ghycing &5 or in vivo. When the peptides of this

i nvention arez;d[gpmlataelﬁq@)t@1utdﬂlgcaullaj(gyts APCs that present the peptides
of this |nvent on are |ﬁgu§ﬁ1§a g(s body of the subject. Therefore, the
APCs of this i ﬁ?ﬂ%ﬁgm‘?( 8¢ S%Ked by col lecting the APCs from t he

subj ect after 4dngmist@®)) ngiteh&)pepti des of this invention to the subject.
Al ternatively, 0 i ned by contacting
APCs col | ect e(;);lgrbg%éggz(dbteﬁ%e\?\glt)wgﬁén%e @ﬁg PQW?S i nvention. [0081] The
APCs of the pr@?émylalnm@ﬁtlf)oﬂiywamel%) élaﬁi)tﬁplgatne(ﬁ’%kﬂ al one or in conbination

W th 7) Serine (S), Threonine (T); and
8) Cysteine (C), Methionine (M) (see, e.g., Creighton, Proteins 1984).




other drugs including the peptides, exggonmes or CTLs of this invention to a
subj ect for inducing i mune response agai nst cancer in the subject. For
exanpl e, wheomx7¥i3¢o adm ni stration can include steps ofPCTAP2@DI72ZY | Ng
APCs froma first subject, b: contacting the APCs of step a, with the
peptide and c: admnistering the APCs of step b to a second subject.

[ 0082] Thes2|i r Such ubpseptatiaglsl rﬁdmﬁaepapndeﬁtbmsbo@mhr&etd%q)e@m dtnigd vi dual ,
or may be dlfferetnt |rt1d|v dual s. t 3% veI according to the gl}/esent

i nvention, ufE°8 PHE SRt PHeS diPY eé B’ s%fﬁ% H\YS‘%?‘?“oar{e By EHENGT AT ng a
phar maceut i cahd campobkide nomcomdueiing madificgemspsebep s g revlltis medipiedvi ded.

In addi tion, Egt%a%aﬁﬁ%e twqfa&dc%h@rdmed lﬁ%ﬁh&d FRRnAAREEFRodifd

manuf act uri n har maceuti ca § anti gen-presenti ng
cel|'s. Furth@epti eﬁéhwlégetrﬁxclqd%ﬁh @ﬁuab@@epﬁiwwaglym%phleBalwats in-

2011/ 074236P@g;gp@?e@1qgﬁlg%ag§ ag@gﬂélégqngMp present invention for inducing

antige sentin PCs obtained b n be, ad i stered
as a vgg@?rﬁe f%‘Plﬂgraé%@ltﬁeﬁﬂu%sﬁB?y © Brirdntyng u&‘%‘rPé éﬁge‘gBQéﬁ%Pf‘é)éldSSr fch

i ncl ude but greemahvdntioh bedittmati., anlnhaddérresﬁ;mata,y Heeletabplagstocancer ,
! yrrphoma pr %?lﬁllg%ﬂ aﬁlgﬂgremndlﬁc% %ﬂgﬂ e?al [tl(l)eor%gluyt]g g{fteﬁc?u01b1 nvo%re]:t ion al so
provi des a ne Focesst Parg s ar- naceutical

conposi tion mmfenahﬁuwdl@esé@wrt Wietﬁeadld atnﬁ@r sehishiode)iondy v siosll ntmab@t(éq:f of
adm xi ng or 9£IH‘Hlleaf NG sts alI?%PB S8 Bérc&l& é('ﬁva%ﬂhb RV deiR. the term

phar maceut i caI 'y acceptable carrier. cco to_an aspect of the present
i nvention, t heeVapEsmadive ¢ ﬁW@W@@Q@Fldéffotq’@m ded9F quey Theper¢ratageofm of

“high | evel i, hcidndweinibdifidd/is ,préfbﬁbbflm% bened, nidie prfatblyastooftibe, | evel
of that by APC cont act 1vvll(ﬁ]%] ne g gﬁ go/or peptl des which cannot induce
the CTL. SuchYRPESHYEY F?S’% °gh 12y °CTL inducibility can be prepared
by a nmgobeld whiwadén usedlindesonhteat Gﬁlﬁpnmfothelr@ysﬂerpresngt prpidésysmuulldéxeti de

encodi ng the i v tyhe
o hod went S fle s HWER ol dhd Biferk By il hLBpBR I W PSS
RNAs. Exanpl estigsin. Freadddids opepiidestiod vt maéwaﬂhdlsgmed \mnphdmregidamﬁyclﬁ Ithaer

1 tati ons, ARhGUSEBbRRYSIHRRKED! bARRL i HIoK Bﬁﬁ%ﬁg id dhcbll ndipld.  such
as Ilpofectlon el ectropor at 1 Oon, cal Ciu

et oo Ty Thmungh oo PO b S i esreescr 1 b 405 PHRR h G o0 0es .

5672-7; J | maBom) mbABRatidiGIbas@b&l sukB ire guldritp CMEHe h998uceli8hio tH6nnidiogenic
Publ i shed Japanteqs gg‘ensl at.i an of International Publication No.

2000- 509281 %I))/l G &hstePYS the gene into APCs, the gene undergoes

t ransciO@iS]on,For eaansplatit oy baddsisbisroisnbititee thel decormhaminh epidtfiven dist A ned

protein is pr a
RN Bk M, ?Of%&sﬁ?f@?ﬁ*gne“ G R
| ynphocyt es (lETarsipo acml atthe GHImeay vagupheay abmyleoiﬁeutnﬁe, lﬁ@p@q%éryamh%
present dl tn\r/]e@lf hiéﬂu%rhﬁ@ﬁﬂ%rb&ﬁ% 1ﬁdi*@asb RRBMEAL £3PPiRgR gt ARGk jép’iﬁl;ﬁﬁ:ﬂﬁ h@e|t | 3 in
vivo an us can used as vac nes in r pti des
per se. Thus2MHRANT ESERECH ﬁ?}ﬁﬁf‘ H%%%lg%%@iﬁé\ggﬁ jo ’gds G@ Ilé fzngg are
speci fical |y Isntyeed®andrtt whatdhdyecany aminotdeil fo@seaN- tpﬁmhudefsthe aﬁuﬁh
CTLs can be %Qld% 1?6?10 be §é¢ Iﬁ%p isss rt{tlr,{ltgd RVQ'[% Iﬁ%&gla%g(ng)typosme RS
invention to a subject, ToFlectin s trom con actlng
(stinmul atingpr gubtjoehan, ded p&fédemaﬁﬁlor where@DBe pokiminue Of:éllelamm@am@ e¢qupher al

bl ood mononuek gRISHE UK AN 1§ Subgdhritd Gvﬁh E@l&l%n@qwd&e(s%)eu&fnett pragent
i nvention and then T.solating CILs contacting CD8-positive cells or

peri pher al b|06619ﬂwﬂ6%aréle@a?mpaé%@y@wr%ﬁnt\}mqnaow th APCs or exoSones

pr efsent[O(DBJSda ﬁqmgm uaiskpldués RO LI o R IBEL A - %a@tﬁﬁ@ﬁgatfnﬁ)@m hdl@l‘tfémebﬁrzﬂ)le
surrtrace an t he tln n oaucl n ene | ncC n

ol vaocl oo deSRliBE B SabpThERio figbibh? N BRI Bift A5G e OaE
peptide of t hhesarhinveniliadrhet© térmenCHish valine oafaceweitusopepdidétis/ ignangwos ones

can be prepared 0y, JELNRMR SR LG 308D RBE 1198 R% b2 (e 67570,
etail ed bel o

74 77 and 83 wherein the second amino acid from the N-terminus of the amino acid

sequence of said SEQ ID NO is substituted with leucine or methionine, and peptides,

and/or wherein the C-terminus of the amino acid sequence of said SEQ ID NO is sub-



27 WO 2011/ 074236PCT/ JP2010/ 007228 sectgpon “VIII. T cell receptor (TCR"

[ 0085] The CTLs of this invention can be derived frompatients who are

subj ect tworeHarMBAt and/ or prevention, and can be adm RCIUR2E0/0057228

t hensel ves or in conbination with other drugs including the peptides of
this invention or exosones for the purpose of regulating effects. The

obt ai ned CTLstiaedd \Si}ﬂeezﬂfﬂeQﬁﬂéLMHf&g@é agonipassge by ¢l présdpt Bsemidnng t he pepti des

f th d d f iop.. Th
Car got 18071s " el PR infouletd sBR BT RO P iFiat i 8he 0RO Meancer
cells, or celpbstivmat patewial Tael recpad (T\CthetChgnftNEmpgécmSemrdl steli¢ss t hat
pr esent a pegebéggen?é s‘érﬁ'ﬂeé tﬂa’i“é%@ ﬁ&%fé}?aﬁﬁ% £ gub%ﬁflﬁﬁg?%“ﬁav%%gﬁéllt%lr ation

y the pepti of act

[0086] VI | | Jpeeelfunqt@@émwaf(omg origimefqs exapple. CAVEM Bon-2al Bo-Fpei des a
conposi tion ¢oni ajr mgo(gbug @ﬁeﬁgae@e@ﬁe@m& 8ol Agrentsidempothatkare capabl e

o e o0 2ag bt Tl BBEFRY PO han 20 TRLDRGRs oLy el e

specificity t@mmunokinhsugkdrn@003)5019¢D6 ande I pOebBRinng eildVEMRer By- usi ng t he
known et hod%ll n, t he I‘ﬁm{l hg bg £ 8 17% )of al pha- and beta- chains as
pllabaerbtinbHONY G 0B od

t he TCR subuni nOI(%fy one’or nore peptides of this
i nventi on can The prekent inférdgipn (AD200ENP3REHe add tivbpene, &vo atf severdl amimenol ,
171, 3288 (2991%l lo thE(?ﬁ arﬁffﬁ@lttﬁmlﬁdg%fm&%ﬁy&q)e fdd! %&rrﬁg&if&@&@ﬁﬁﬂ kyze the

TCR The PCR priners he anal ysis_can be, r exa rimers
(5' -gtct accaé‘@‘tﬁlag ﬂltg@cftl%&pngﬂy bigding: affylt?@ﬂﬁrrﬁtﬁ@ﬁe C(TéE@iWEf)INU arg3¥s0and
3-TRa-C pri ne[ﬁcsu((eamufquggegg@e@ﬁmgccgcagcgt 3') specific to TCR al pha
chain

(51 oS0 CHOVERE TS ek e o Tt SEEPERIGRE RORIRAIT, e 2PRgFig (SEQ 1 D

NO 95) or 3sddieataefGh quibgmoss oﬁéxogemm:g@mwmggmg@ahffmehcﬂuhetﬁjn) sigpeci fic

to TCR beta & &tg' s £ & gho&n&%@%sb%eﬁnd%@ lg?eﬁ ﬁynﬁJél Ss %du{igﬁ Ut not

limted. The derivative e TMEMR2
peptide wit hshbsigncasingdy by indaectl. dpeictmel if ip mefdiaéteewémtup@rfeﬂn hRinplngg of

target cells preRs rﬂlrsfnﬁﬁvﬁlmle-r@%gesggQﬁ/blq%lthz{ho\ﬁ's ViowaRd thdlse gh&r{c@ of (f087] The
nucl ei ¢ aci ds encodi ng t TCR subunits can be i1 ncorpgrated into SUI tabl e

vectors e.g. PER{degprhgs %Wswﬁ%%@ceeéﬂlmt%er&r%t%WheRﬁb%ﬁomﬁs tiR¥ art.

The nucleic aﬁindﬁhe(hbnioﬂ'@y\/se@lbﬂés&hmﬂéraIeﬂist%glo't e&mwﬁe@hué IWYthClacﬂ zb@nmo acid
transferred i

advant ageoust SR poupRth RS SR Seaotet Fecotiraltt Pebils g ok arriitcou ng
rapid nodifi elamd@ntoahcmaqaatsmemmhg aﬁuwtywltileﬂlLé a@ageIIShmsiéorohcramtltsé}TIrmmml )

to rapidly a’&ﬁclﬁﬁﬁﬂwi[(t 8%&?#%% &%&[;cgé ls having excellent cancer cell
Killi n% &ropertl es 8 Eem Is a recelﬁt or capabl e of
speci i@y rdésyah periisiea haunphigk bondiag piéiity de thefHlhanpeess entescribecht i on
and HLA nol egHb® arfexpddtedao be Ghly &p&:ﬁwé 'tﬁe afldidatd pepagey, Raichthesdiaiget cel |
when the TCR on the s face of thﬂﬁb ﬁwf eC|f .C recogfn LIOI’] 28 WO
2011/ 074236PETISE8 15 Propsacedt higjubiy é‘fHBWF Wﬁ%aﬁe HEthesamRrdany
known met hodsor thélﬁrepdfrﬁ;fe@lf cad. mémdmﬁsy iHeeditldhe phiase @XEDpidecibtley T iadintes

anal ysi s usi t vent i n 11 SP;
assay. By per oarblﬁx mh e‘y e@ﬁﬁ% ]g%séaﬂ?s {’enc%r Selglpedcocg1 nafn?llg ﬁreg %ngltngg e]%rcel I
expressing t IﬁéP¢GRchhftrh eC”HeirldusubﬂftacmChlécS)@n iabidity ef thelpepthsle to hwluTCRTLand
that the signaliiient ?exi%lffélﬁ%ﬁ %&ﬁ&t@'dﬁ?}%{ sYof tal & cER0hLhd EHiﬁlbeQset@?E the

above-nentioned co can give a T cel totoxfc activity when the
conpl ex exi stEN cﬁ‘?ﬁtf%PfP degion. surface may al so be carried out by a known

et hod.[0demr ef@nfe@ani®t ST Iilfduuﬂﬂ&y if wcoﬁlpﬁméhemy mdnencgeApcmmym Hurﬁim

cytotoxic ac e tar et cell
T2 oase aseait obuBTREE exEel PulRRbS OIS i S dEh R
prepared by foransaspetifeall W dbheemincmémmaaquedpheaidﬂ@bdmgondsrmdém subunl ts

o 2PoR ' 16; 1988ty Uy R A LA HLSR rufh éﬁﬁﬁ%&% and
al so the peptan@l gengheasEOy the KN -gagmna meduced andgslemed bp S TLamaingTthe Foget74, 77

and 83 in th%el@sO'AtsQPfé re@ftidil S ler, trans-ggﬁctaﬁﬁﬁ‘aqgﬂﬁﬁﬁia@e% ﬁfoﬁu@e@galékﬁreg’sf
hom ng to cancer cells in vivo, can be expanded 0% known in vitro

cul turing metHB@s Hled gntigerd i L?é?’ﬁlp]ét thgse desgriheghiyy spM 1@9(1 Lsﬁeﬁh@&éﬁ
(1989)). The CTLs of the invention can be used to form an i munogenic
conposition useful in treating or the prevention of cancer in a patient in
need of therapy or protection (W2006/031221). [0090]1 X. Pharmaceuti cal
agents. substances, or conpositions



Since TMEM22 expression is specificallypelevated in cancers including AV,
bl adder cancer, CCC, esophagus cancer, |ynphoma, prostate cancer, RCC and
SCLC, as woOrptavegde3ni t h normal tissue, the peptides of tRETPHPEE@N7228"nvention
or pol ynucl eoti des encodi ng such peptides can be used for the treatnent
and/or for the prophylaxis of cancer or tunor, and/or prevention of

post oper at i véohgeuterieaage Cheswaf, Prifdidd, Didd@ndTes €hin iniemndli2000 prugvé e a

P et o R e T AT OB SR S ALl o e
recurrence t lepitemfvacoing chHLACA TS /2R ] aransgeic nace: rdgp@nﬂlemetomeAmiasm} e of
the peptides &ftrlét&?TQ-F)eé%hsé)@éﬁ BL LY, FGF ex%ﬁgﬁ' % i tgge{ 488 EReoqLag. ¢ he

peptides. Alternat 1;;resent pept i expressed on th

surface of amipelstl wille' €bpukpic ganélmsqswg agpviyepn de C%le@lﬁtedﬁomr@élqa@wm}he use
afs phar W?Ceukégé%_lﬁl_ KGRIHS tar Q\%Hflmﬁ:%nﬂveltizomﬁﬁh&d&ﬁﬁty dfaﬁtbﬁﬁglsleﬁde@rby t he

af orenenti one S ef a e 0 e invenfjon can
al so be used %Sqrﬁgjgﬂg%;@n?ﬁqué‘ﬂ?cg%}d rS]feaﬁel%’y ﬁ‘ € presFirecd dih @e{}“ A3gent s,
subst ances oragp tmmsbihlzecnpepn[deg 9id Vhealprigseptintibiabmacelsdn halmeaijemnt sy

subst ances orngqlgﬁom t ons fi,nd %{3@3 as, a vaccine. In the present invention,

ocl nal
the phrase "Vacci ner (al S0 rererred 10 as an i nmunogeni ¢ conpositi on)

refers [0@ld sulrst madleof ¢ramihiag thenE€TE umbicibolity o therpgpt desanstdesaripad pboverrtini t y
upon 1 nocu | at\x}a@ 'Ehschtfé?ec?-@l'amrﬁﬁe t%%s M‘&&%%%;fu@@é ?e?&?eqrf/r(;rﬁ %91%9% gg}z&%g The

pharmaceutical agents, sub es or co tions |nvent|on

can be used hAVIE & amingeeid SPHUPETH INdiAHES PY E%H?HPSp}e?vénﬁ%ﬁ o 12,
post operativesr @aarm% 35heg, e0f 48 H1S60j6BCHE 707 7RI 00183 shmédlphrﬂ@llﬁl%min

d h L udi ,
oor oar TS Sy bl S SRS ool bl

chi npanzee, paptidesuteagxexnplified asmfaraﬂlemhodpmmmﬁthapresaﬁ ilrengordo rre sticated

i mal 92
e aedoWPIS RISk SORCL RN LES SR AT AL
conposi tion @rgnsfg?@mhcfrmlow wahlpﬁgn@aud@évedcfmm@nbpt elsbmwwbmmmegﬁmgr edi ent

sel ected fromQRRRIThis 1dvadrs theRfRRiibEiey Of uﬂkﬂ@wﬁ bR 88MsirbMURALAORspdRYs @
nucl eic acid encodi ng such a peptide as_disclosed herein in an expre55|ble

form  (c) &HSABEIGR ussd @&%@%O%?rég}érﬁheﬁorg Heptraghisrskart tise pepifdes
i nvention on atd Sefill lfcﬁlaﬂlemn@ridlmunﬁtgl)agangyltMEMgzﬁq aane@ patiehts tTHspthes ent
i nventi on. fur.ther OVIdeS an active

It)tec{e H}p ol %s erﬁr SernIEer b:}y,p R’d es consisfl ) a 1&1

i ngredi ent f BFPUEE OF Rt &by IHEJ SRR Y YRy 4% g%c‘f rflﬂlarg ent

sel ect ed fr osequepergselectede)orn apepg SEQ 8% NOsel ol 8sérit, 6i Hudat 16)r1‘8 [D)22a28,

nucl ei ¢ aci d3§n§§p%|8nzgl grgcgnl gzp&p%qdﬁ) aygr 4 sed @sed herein in an expressible

form @éﬁ% or 'an’ exosong presenting a peptide of the present

i nventil n ilhgdditipn e ageng- deselabeddn@%@@t&aﬁdherp@é}dles of the pecspites ent

i n;/ﬁn; ion. [@%ﬁh&# hRYRRLIbEGInKed {d*tﬁhé}rpéﬁﬁ‘dfﬁs éd%ﬁ@%é Ql@lr&iﬂlﬂﬁﬂgq[nk{@ﬂ9¥ptﬂﬂs a t
met hod or process for manu-_facturin ceutical cqnposition or agen
for 't eat i ng Cam B bI T EER. BrBier RO Ne g dernie el « ne
step of for miegpdpriescofphapireae itvieaadd yr the (yiaialibig |pep\ﬂ1dey dagdeepfirahlogher
carrier wth TN a':'\[rhe Yl%kf':rg] rt%%el? psegllg a?g erfl% RS art, fo?’)ex%n&%p}%Adfe of

the present i nvent
(P. M. Daftarlan et al., J Trans Med 2007, 5:26), AAA, NKRK (R. P. M. Sutmuller et
al., J Immunol. 2000, 165: 7308-7315) or K (S. Ota et al., Can Res. 62, 1471-1476, K.
S. Kawamura et al., J Immunol. 2002, 168: 5709-5715).

[0064]  For example, non-TMEMZ22 tumor associated antigen peptides also can be used sub-

stantially simultaneously to increase the immune response via HLA class I and/or class
IL. It is well established that cancer cells can express more than one tumor associated
gene. Thus it is within the scope of routine experimentation for one of ordinary skill in
the art to determine whether a particular subject expresses additional tumor associated
genes, and then to include HLA class I and/or HLA class II binding peptides derived

from expression products of such genes in TMEM22 compositions or vaccines



(b) a nucleic acid encoding such a pepbjde as disclosed herein in an
expressible form (c) an APC or an exosone presenting a peptide of the
present iwoOent/wom3en its surface; and (d) a cytotoxi cPCTORRA10/067228he
present invention. [0094]In anot her enbodi nent, the present invention also
provi des a nmethod or process for manufacturing a pharnmaceutical conposition
or agent forabaﬁ&hgm@ﬂ@qmﬂgﬁthaﬁMHpr, wherein the nmethod or process

i ncl ud i [ di ent t h t |
o phyig darp Sed HivhSa R EN oK LRRAR REadkt bOLBs REPLERER ™ 'Y
sel ected frowrdinoygkill(ia)hearp&pt ¢xhenpdd, sech€oypliee Seamt Celty ENBIBAO3, (IBYS)mamdicl ei c
aci d encodi ng,SHC R iR B ihdeh R 119'5?1%13 ﬂﬁlﬁgerha rﬂ%s? dis@lo@éh FALMLEBRE BE Srdhﬁwﬂ

(c) an APC or an exosone presenting a e present inventio
its 30 WO 2@11111/10?lzpz%mrgnmz@m@mm@zsn@mdfwe Oampre dMEMEY peptiles end cel |

of the presehe bM¥ORL bfafe nbRIVE MDD 9ép}ﬁfeh\€ﬁ|nﬁcleic%ld§|‘éﬁé dichcal

conposi tion or or the present invention either or
both the proﬁﬁ?@%%#%sd¥”@7H@éPSHWQ?HﬁHWEQ f%@gﬁPaﬁ Eﬁypostoperative
recurrence théﬂeamoveHM&ﬁnmpﬁ@ﬂuu@ﬂﬁﬂﬁﬂqeM@Mmﬁmvaggmn&g'sabghﬁ@ceﬁvmﬂor
COMposi tions fer ﬁoteﬁﬁal Y 1H1%1ﬁ/n%%grlug St m'%%u,l no}eggonaslg gvr%ulahgg in%})etld(ég DhfAtcal fethe

present i nven rase~ vaccCl ne 0 re erre
"innunogenicJ@oﬂbwsﬂmmumVﬁﬂ@@f@nmgﬁoaas§U@SUHW@QHMHéKthannm§ Ttht|on to

i nduce anti - ;Hﬂlgf)en Er i1di¥ aiRRAcII Oéﬂ'lle% rrg@(gbe;) eﬁrpbéaﬁﬂrﬂiﬁ s%erec[ 20281HAR1 im-

phar maceut i cal subst ances i ons of present 1 nvention
can be used tnéimﬂszaéla{l PERORObre-Hr ORBiRAlS A S5 Qle@iffe%‘f?é?%s Of éle‘dl?(éytOB‘? Bvention of

post oper at i vVgtimakidh %ﬁ@ndmagsmmf Provekih ACismeie @indn@@ts i ncl udl ng hunman
limted ui nea- pi g,

d
bt Tofial ™" 35 Dol in B it Pcnd el o B b vssamiigking Sisbs st
chi npanzee, pamt palytoped, ynd theanwref polatopys asmocinenits vali kiekvndn tize dofesteicat ed
i mal 009 t
20t d sequenca "o AL FLphe, NIF REELR RN 3845 BER) 165 fih g 427, 5 12
18, 19, 22, 2BtgadigecheldSpden 28GuAtH.t89 B hamonenal. ddmmuerkd epi tope
pepti des or qgﬁ%g@@ %@6@@@6%&9&5@1'@&&% ?51(1)%9 b, 1999). RolyropR: 65, 67,

70, 74, 77 and have been found of pb A- restricted e |tope peptldes
or the candi 4abeingvriogsRupheryapd ﬁ‘a?‘élﬁﬂﬂ%{ﬁd) §piEeRes cen P%ﬁﬁﬁ@eﬁi apisnse
Therefore, tlier pec@seiin BhaThBgRUor eflcagRrihsreassubst anaete l@gp@@érpom tions

\lM[I)I &&I ncl ude I%rt){lerngorg qﬁ Ses[():nged pep%ldgs?‘ (\:/alnr'[% ftulqﬁeré}mknccl) to other su &gr(lacre]:g es% IOf SEQ

as they retain the CTL inducibility of the original peptide. Exemplary substances
include: peptides, lipids, sugar and sugar chains, acetyl groups, natural and synthetic
polymers, etc. The present peptides can contain modifications such as glycosylation,
side chain oxidation, and/or phosphorylation; so long as the modifications do not
destroy the biological activity of the original peptide. These kinds of modifications
may confer additional functions (e.g., targeting function, and delivery function) and/or
stabilize the peptides.

For example, to increase the in vivo stability of a polypeptide, it is known in the art
to introduce D-amino acids, amino acid mimetics or unnatural amino acids; this
concept can also be adopted to the present polypeptides. The stability of a polypeptide
can be assayed in a number of ways. For instance, peptidases and various biological
media, such as human plasma and serum, can be used to test stability (see, e.g.,
Verhoef et al., Eur J Drug Metab Pharmacokin 1986, 11: 291-302).

[0067]  Moreover, as noted above, among the modified peptides that are substituted, deleted
or added by one, two or several amino acid residues, those having same or higher
activity as compared to original peptides can be screened for or selected. The present

invention, therefore, also provides the method of screening for or selecting modified



1, 2, 3, 4, 5 6, 10, 12, 16, 18, 19, 32, 28, 31 and 35, 38, 41, 48, 61,
62, 65, 67, 70, 74, 77, 83 are particularly suited for the adm nistration
to subj ecwe 20t15€236LA anti gen i s HLA- A24 and HLA- A2 r espetiPxadg072Z3he sane
applies to pharmaceuti cal agents, substances and conpositions which include
pol ynucl eoti des encodi ng any of these peptides (i.e., the pol ynucleotides
of this inveptpiey haviGAROARE 6r Bighdriddvisy Acddepabddedtogigdinal. Foeeahpldraigeut i cal
agents, subst ath%is or. c?ragglii t ong, of the present invention are not limted
and i ncl ude &9 RASISHIEINCES B tunors wherein TMEMR2 i's i nvol ved
(e.g., is oversbprimgsgdle|etingor adding at lbast onoaminomictdedsiting offdvbeptidk atl ther
cancer, CCC, es0 $iogancer, |ynphoma, prostate cancer, RCC and SCLC.

[ 0098] The pré)sent pharmaceuti cal agents, substances or conpositions can
contain in addfletpignning thgrectiyftyoéeepbde@ndct i ve i ngredi ents, ot her
peptides whi ghsdia@vifg ilepephiié hiﬁniﬁmmge@'&&%i@%lcﬂﬁba&@%ﬁ{m il |'s,

he- ot ROVNTGp Tl M acdyBimapiseite e oibRe ity RHES (i miuybiy B>

ability to i rdweicddtisitagai nst cancerous cells are exenplified by cancer

specific anti Q... denti fi T . b are not |l.imted thereto. 31
w0 2011/ 07423000 SEateb bt Shudfanon slls Y Sl Mol hgent o
subst ances ottenclgnposi dingms viefa divvelige mdrietwesneii poupeaithopyéteinatdiguesncl ude
ot her therapqyikicfos URRleANTERe geini%@ _oPﬁlten%)Y@sehﬂQ?éﬁioﬁ Rle alSQinkRABA ASehE he

substance does not 1 nhibit the antitunoral effect of the active Ingredient,
e.g., any of PEPiElepPEEHIeSBRNVYUION. For exanpl e, formul ations can i ncl ude

agéI i -infl ammtfmlrrwngmelpkpﬁde@@'f Elelgrédeﬁﬁmerﬁi@grmﬁ BE()@Q;@Bidriﬁéd as':l'ngN@zzl ike. In
addition to inc I.ng | erapeuti c,substances in the nedi canent
itself, the ﬁﬁ?ﬂ‘ﬁeg%ﬁ]f gltlgﬁiv{zi?émﬂ%ﬂg’%%(sl nvention can al so be adnmi ni stered
sequent[0@dd]y dil. Bepenatioeof TVIEM2hpdthideone or nore ot her pharmacol ogi c
agents. The a t.S: ?Iﬁgi % i t 7w f.or
exanpl e, on V\hmg]tléq)teétlcggsé) ' lglrg%%%ﬁ%g?% B%gé%?%g n%?}%eﬁ la%%stg%%?fﬁg' & | sease
bei ng treat egxampld. thhge d baprepardd pubaisaldy, uahgirp¢onbinait&NA |t shoul d

be under st oog.&,R8lbg} Br @felitd1 QPnth&id. NBie PR RAILE HeSnRAkibh el B¢ IphiBNES QRed
herein, the pharmaceuti cal agents, substances or conpositions of this

i nvention caffifaly@e aplanger RRIERAPEIRHNARANESLAAM 01 A mie PapttdepralierRgPHesar d t o
the type of foi thehatiwheedi.duastfiednr idolitéldd 43 tohe sessmdune nte of othlie present
i nvention, the R so%nt @E}r Q@Cﬁutitgal a%frnts S %sgo?né:es o & %siltions
can be incl ud8HT R G 9SG T REGHS AP HAZRRYS RISFOT S AP EioHieh f&rials
useful for tmselbstinggs.t he pat hol ogi cal conditions of the disease to be
treate g., I . q i a it ai ner
of “any 97 B, T&%ﬁ%&ﬁ%‘*gﬁ?&ﬁ%ﬁ%&fiﬂ?ﬁ@%ﬂ?&@%ﬁ B A o
with a | abel sylatipn.gislee é]@rﬁxedaﬁ@nsorinhemg@évlmmpr@wedfmhgpocaﬁ%moe&€10 hobes.
The cont ai nelgstEANthd Biol iR dedViQif ahe/éiidifd1 e Pl d YOI R i ibsSrati SdSBd AR a @RS S OF
pl asti c. The'lci\lt}gﬁ on the coptai ner s.goul d indicate the a?ent i S %s]ed for
treating or pt prEROBHOBREDHMIAR AR Bofhes 4580 a¢idiHEedFS R45 @2y $hEsadapel
can al so i ndifeatxempid; ecincens: the kerathhalt 1§t bétheqepadd. so on. [0101] I n

addi ti th ntai-ner descri v kit i nel udi n r.npceuti cal
Sgent . 1002, S e A DR ERE R AR S8 ooBiimloleh MR BRTORERY,
further incl wdéheasedaitadrmnioo atidisegrents iisiamglea op hervendena peptldeysyatbesapt abl e
diluent. It camnJdrfidi@hn bé‘&daﬁ% tQEﬁbe{yn%Ei@'iﬂci’ﬂlcﬁz, gkt At 1fnitdam a commer ci al
and user standpoint, includi % ot her "buffers, diluents, filters, needles,
syringes, and (PdERBSYHE®Y S eiRNGenNeWueKo¥0f or use. The phar maceuti cal

ageg_ts, subst angehe ProtdiNTIVSI 2, iARBgerfi@Predsf NEe Sidied976e gresent ]gd in a pack
or dispenser devigce. ch, can. cont ai e or r nit dosage forms

cont ai ni ng t he™ gf%&‘%‘(@?e&fi@h afpapléﬁg)’ %ﬁzega(#?’ fg(# exanpl e, include netal
or plastic foi(lv) BesichaasEspdoiniesit of Pepaiclk Syiithesip tia Hapmesdh) Sdengen CdeuPg®e can
be acconpani e i i 1Nl i . h tical
agents, subst gﬁﬁ%g%@ I{é%h(rfr;())g g?%?%%sut%glr?t(%cﬁlﬁ({ng&kﬁg) 8% E%P%lésg}é@?t %{e@ggﬁﬁv e

i ngredi ent  Fethgsept Haekaver, 19%k:s i nvention can be administered directly as

a pharmaceuti qaj) o990k 7284hgs ances or conposition, or if necessary, may be

formul ated by conventignal for- 32 ) ) ) .
(vi1) Barany G. & Merrifield R.B., Peptides Vol. 2, "Solid Phase Peptide Synthesis",



WO 2011/ 074236PCT/ JP2010/ 007228 nul ati gn nethods. In the latter case, in
addition to the peptides of this invention, carriers, excipients, and such
t hat are woaLnA7#13¢y used for drugs can be included as appraprilede228 t hout
particular limtations. Exanples of such carriers are sterilized water,
physi ol ogi cal saline, phosphate buffer, culture fluid and such.
Furt her nor e, AdagerpledrremBeRewiaak, @BONI(-18Ibst ances or conposi tions can
cont ai nec abi I.zers,. Sus reservatives rfactants
ond sudhf e SR eLahR Aokhie® SRITERRY AR St B <

i nvention carglrbtenmgedtHOd$ fcar]irmChEmquedeﬂSp(o:geMOI[n@Gl@B]J'BBetqwtﬁgydl@gmB% hi s

| nvent i on £a%dbs PEERALSiA% 2uERINMIBRLIOA ISATRBRRY (O - SYpecQl) L 1Bf; the

peptides of the present invention
conbi nati on S4fr6Raler examplerfison sitabbe keckrhagroripg s H@é\/l@l@hpu@eaqr@edmé ﬂ@,fac h

OLher U|5: ngl b @g@é’ peptigs i essﬁfoo%%.@@' ];ﬁowhﬂ%aﬁﬁﬁtd @g@ad oANsddBence h
chemcal ly Iinked or. expresse a single fusio ide se e. e
peptides in FH’%‘“/%PBH‘{‘}P%&‘F f BEPRASY SB&“f‘t“ﬁ%) APt aa?ﬁr?l fé‘%ﬂ‘% Bfp %H]rﬁ%ﬁ gtoétu

t he pepti des ceff. Iﬁellﬁ)st d’a:\]{laﬁltheﬁmultthl’ﬂé t(pﬁt}fbﬂu(d’,etﬂie pegtiderat seaieed Tht peptidie ghn

density by th HEA cifically react
toward t he coﬁ(p)l e &C%E ltr ada U anl %‘Rr ran%l&hogtfysf&%g and the HLA antigen

are i ndo@sd. AM_B.Q]E{MQL APCs that present any of the peptides of this
i nvention on tgi res%ﬁ"ﬂ lané[HfOEl%fS% é)é%ﬂgskh }5@% LQ?eo@tQE Whﬁ%den@é{de%tah?"dk el NGrAPCS

(e.g., DCs) deri froma sub W t des of vention may
be adni ni st erntﬁ'dltleeect pretidenspfebe Ereseaﬁwvagt@ rTélétﬂ lpcluéernelya%ethahé@dveﬁn t he

subj ect and ag@ ﬂl‘éSllat(@ﬂQ)%Suﬂlﬂg\HMEMQB ehAGRIBaGE AlcSessidi Nig NMcoBased.

0104] Th h t f
troatment anddrogoecent N B Oe e R SR hiso s EORRTeR: P herelze 88K i ge of
thi s i nventi baviag atchaseacttively modifiedlheri¢atide aeguehsothereof. Hbeeianthaghtavaritorknown
to effectivel erhﬂ%‘ffﬁmﬁﬁ ed%éf[’eoh&‘é%@h&}é * il ?Ed‘?e?h&?éeé’wh@ en&? ARGyt | cal
agents, substances onpos Be ad tered h er active
i ngr edients oF e%@mﬁlaﬂysﬂerﬁ@dl 4nyinp egichse@ianess. Pue ¢ thealagdnssacy A thedjenotaht

refers to a ¢ceiPAYRge hﬁﬁber%’f"fﬁﬁlﬁ%%al‘l}hﬁiehﬁ@wH@cl&%%@i@é‘%ﬁco@g%ﬁgfveﬁ Bet@ROt €i n
when adm ni stered t oget her (or._successively) w.t (Erot el n havi ng

i munol ogi calfPasfaRFe yhe WPty dft's WdntE %&de%CHeafﬂefinﬁo BF GBS #o e
descri bed i natddgnel They, at diesy fdshtion Wheee albaﬁhlnaes/spk&%d by a cdddn,8%) codoxanpl e

of suitable adj nt s ncI u al um nu al um.num dro i de, alum
chol era t oxi ﬁ ﬁg%glﬁeﬂﬁ% Q8 gili‘e Corrgﬁ]%f) § aeﬁ?%beﬁio\t“ﬂtourtna{] %r et o.
Fur t her nor e, ehq:qﬁ@é onky pEprdeubath mrgsic gn@maﬂlemonﬂ arerfsilatt ivenaiang," whidhare he
tid b )
peptide is %HQgpéc%s o?%&waavag d@é@xﬂﬁhgénéggﬁﬁ nu@fé?c afc‘?c[ gé’ﬁ'd[egt%%:ﬁl .

which a |ipi bound to the pep may1 ni ent |
anot her errbod‘f%ﬁnc@‘ﬁestwpﬁ%%@‘hﬂeﬁcﬁbe?rﬂ‘tewosﬁll’ﬁ’@ Plept Yaeteg%f)f theaugleissent

i nvention mi)écﬁ' @ﬁe BEoREHI-NEISH & @1@ aktwilINBc oA Rft eAcPARIOTRE & uhéierlaki

accept abl e s b e e eg of the sal ts include h an

al kali netal, ’%CSPtt %th lc lﬁﬁt 1%§1et0§113(/\?(tq‘?n A 9P GUII B%E'ghhiéﬂ%‘%‘ WNth an
organi c acid oachdalﬂ&ltheSonAy tédaarfor tippstgp\llmnc Cacbdjmoéﬁledwgﬂlelcﬁﬁfu‘ﬂﬂlonally

2011/ 074236P P 7 herein, i cce It
eters tothduavsd el i EoRlat, Yagn RURE PRERIh f Sl FE DAL SR
properties ofpeptie leunplmjﬁyid%ﬁdbmnmdadleclomdmeqmcc}y reaction wth

i nor ganjg; ¢l dﬁleq{olﬁﬁ\%ﬁéu&é’&ﬂthé‘gregé{ﬂ Er?&ﬁh&r{ tdn &Cd o@é’cﬂéﬂ?ﬂl@”k@{@%hg

sul furic acid, nitric aci oporlc aci d, nmethanesul fonic aci

et hanesul f onidgri¥tivas theresf. u%ﬁg%u& BHRRLY gomposed-gfibagasisuchugs A hifa aHS. 12nge.
Exanpl es of rtrlefr@ﬂaced b§&t frSanl REAUDRe KR Wil iécoghizakiedhon-ABuadlly salkiagWi th
a netal, salts with %rg 8%' aase sal t vvlth an organic acid and salts
with an inor ﬁtﬁstlj’eél?;‘i‘&de PO 48 s |nents t he pharmaceuti cal
agents, subst élﬁreqx)lpmckeomhanﬁ the pmerﬂﬁmteh&omcaa&ﬂmbda mubipld aptidesyoffthe t her
|nclude a co d

agent s capablligge%g?[ %Vémoﬁ ml%ﬁ%ﬁlﬁg%l\?%v ée.{hlgé gﬁtntaw ra%gﬁ&&[c‘%sdglrr:t}se'ﬂ{/ %r F(gl);anpl
pal mtic aci @Xatreslpdtt}esnt@rémmbe aam%m@bqtl@nqewgn epsthlmcle@ﬁée sitplgee-ani no

groups of a |eM,§§er@reE:§ 1@&%&1{1&1&;"8&% ;pBK/ﬁché&lcﬁ PR ﬂrﬂﬁla@édﬁ BdR §58Nt
invention. The lipidate e can be adm nistered either directly

ina nicelle ﬂtﬂrmﬁaep f}}edtoéynuicl%%tif‘p‘ﬁﬁndfl%la F A It3b IO BAGPLIEi ed in an
adj uvant. As another exanple of lipid primng of CTL responses, E. coli

| i poproteins, such as tripalmtoyl S-glyceryl cysteinyl-seryl-serine (P3CSS)
can be used to prine CTL when covalently attached to an appropriate peptide
(see, e.qg., Deres et al., Nature 1989, 342: 561-4). [0107] The net hod of

adm ni stration can be oral, intradermal, subcutaneous, intravenous
injection or such, and systenlc adntnlstratlon or Iocal adntnlstratlon to

Y M M N 1 e —— N B -, . Y



VWl ff 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.
Exanpl es wb 2DNA742384 WO 2011/ 074236PCT/ JP2010/ 007228 bag€u/Jaml100enys

t echnol ogi es include "naked DNA", facilitated (bupivacai ne, polyners,

pepti de-nedi ated) delivery, cationic |lipid conplexes, and particl e-nedi at ed
("gene gun") sa[uemsee@ﬁ:uﬁmgmm;be@hed oﬂellelpV@ém i Bea®ion F@-. exaMplS thPapaiiu-No.
5,922, 687). t|d ny be expressed by
Viral or bactBrid CERPERONERafndl sl OiFbuCRARR Beliiod BER

att enuat ed vireqliret dsrtthe expredsicmsof iz pdptida opearf v npoopresJinn secppipbaoid) wilo| ves
the use of v i

sequences. t hat kol fiSuctE 1B ench MoK R BIRREIE DUE LAOK: Hepred

recombi nant Pidks MRRIPYIRHOR OEWV@wd@%@rQWﬁ@wﬁpealg@cﬁmﬂ@aﬂt {fﬁhmﬂh%ﬁr eby
elicits an i mEMBEfor BRRMFE Sol getglaﬁdgﬁdangaga@gld nmet hods useful in

i muni ot ocol are descri.b S. t No. 4,722,848.
Anot heﬁ&ﬁ/’égt orPq1R r4se %ah?r}dl e@%‘?ﬁé’f@ﬁ“éﬁ&l%‘ms 9@5%%559 progpee é“%scri bed
in Stover et palynuclhbtides ef HeGitesedbihvertivn: E&ex&mpiede pw@mudéqtldefca@ﬂaher vectors
useful for ther m.ni gt.ha and
adeno- associ g&%@%ﬁ% snsglglc (ljr}ts an aégr%gr\}? Far vé(\:xfhcl)r S a%% eﬁ%)ﬁ hi
vectors, det thffeeed mte hAcempeton qallvéb@r@atsveharadm)hmdepk@e cam Hel anjpdifggdpar ent .

20 2 1 -y IR Sl W T e e B, oe

Del i very of M%@W&lp@@gi zﬁéaibﬁ&a@r& 1\@451991@@9 dc%ﬁ{l%eH@*bwe%bomt@%NeW. Yerhi ch
case the subjiegy). A$teﬂia’f1%l§'|ayp(ﬁ RR&DHAIE @a@b@@inﬂﬁuﬁb@@gmg&e@nwm@ vector,

or indirect, ase s are h

ol yhuc eot | dMBKFRAsIRCeE f«}%’ws%getﬁﬁre%sle/?fé@;'s Shdan Y040 a5 B0 1 e o
the subj ect. Margsest AWEMIPOIAEHes 88E-6. known, respectively, as in vivo and
ex viv 0(97962e the]ir b6s; [0110] For general reviews of the nethods of gene
therap3 et al., dinical Pharmacy 1993, 12: 488-505; Wi and
Wi, Bi ot her apyThfgvgqsen@nV@nmgéurthﬂyIPSQ\@@%emraCAHnlaRé@ﬁlquaﬂaﬂa@@xosm% adlich 993,

33. 573-96; MibhGahplexet %}ﬁﬁd%@t%en%@ope Hd&- &%hlsl}{weﬁﬁ&q §hd°ﬁ Wa%‘ﬁ nsn Rev
Bi ochem 1993, 62: 1911.) 217; Trends in tpec hnol ogy . 11(5): 5 215) .

Met hods commbﬂlv%%%ﬁwpr{lwaarbﬁ PéffPaFeé]eB?*Eﬁi"ﬁaﬂlte W héémﬁslefrdégly a%ﬁqlgh can
al so be used Jigihede gt @g@htationiesHyoPubiefiofe 8ok I&d 1:31060% anddusubel et

., Cu t I B . h /| & NY, ,.1993
ol K eger . WORYBHHA ab Dbt Bifth APE, oD BB iost YaiaRiuRo s higion
Press, NY, 1%90eatiedtddndkirerevenhod Tk eadypinres of fhag ingantgaincabdeonaiu]ated as
i ntradermal , vﬁw?ﬁéétﬁﬁ :@Hﬁgnmklﬂhfaﬂ’oeﬂﬂ%ﬁpﬁd& %EEH@Bveﬁfonsum and system c

admnlstratlon or loc nistrati e vicinity of the targeted
sites fiYhEd uslhe typreofddivi wnEEenacPBiRined in e corpiaaenEysiipaish iyl ef the subject

adlm ni Slt r at | Q&Y u%n DeasHhest alﬂ}lz;)l/low}etvleﬂdl&l FIPG-RInE, @ﬂti tHé"J§ ankepshRsfionf Hie

pol ynucl eot i e, sujtabl e car e r, 0

ol ynuol eot | e Eﬂrwﬂ SRS L P SR s e
appropri at el praatat gidetetort heutli l&e@@eo;irmtebfer tregateaoof aag@arm&e p:lit&anp dtheent ,

wei ght, neth tr , n | rrgto
1000 ng, for %gg( gff th?%@48y1§eo(¥atfle ty}%ntgat 03 %lg'h}}a ex%res%ecp ?Igon f‘[] Xn%ag?se %8

and can 35 %EUQ@JL&IIIIG)MQ%MDI P20y Qf@??zzerdseltsadml by es stctonc HLéver y a
few days to opegoevery. A{ﬁﬂofﬂ‘aﬂ@l Pﬁ;A @@2@6‘&1&& B L, Ergﬁicél p){ Iu??H% FRRT gRr i ately

sel ect the suitable dose. [0 X. Met hods using des, exoOsones.
APCs and CTL4&YPe of i apigeded ﬂéﬁnlaﬁtlﬁm ryﬂ%mééﬁeafa@@t lﬁfln‘quiﬁg%?%walil%ent i on
can be used fwaiicH &id¥lek ﬂﬁa a@?@ﬁ)rﬁf&ke@h§n ofT;k@uammn’%smgmbvélB@ bildidghe

present inven n sed for .in tides

ol ynuct eot | ABUTTUR SR Res of Bivibk Ci LBt B HaiPE R TRy

ot her conpoutktsthers®ré,angrdaes td dlgaiageptides haling doyhchigld bind mgredfinityndmdoC TL GRL
inducibility far r

subst ances opuggﬁﬁ% %%ﬁ%nbpﬁgﬁoﬂaﬁ@gg% ?ﬁggpf?%ﬁp%§%5£%ﬁ6§§%§$ in be

i nduci ng CTL@erfpmm@deQd ontheaayriee @md sétyiercy ofdhaaitnglly kecyyepg iTB@i:Mahd

pol ynucl eot i dgsiafadhiiae. al so used for inducing APCs as di scussed expl ai ned
bel ow. 0113? t hod of_ i nducing anti presenting cells (APCS) The
pr esentlY%9 r&}ent e PR g A iephHs BYien gcaéhenao,ﬁ\@i@g Preseghinyention, the
inducibility using the peptides or polynucleotides of this invention. The
met hods of the present invention include the step of contacting APCs with
t he



peptides of this invention in vitro, eygvivo or in vivo. For exanple, the
met hod contacting APCs with the peptides ex vivo can include the steps of:
a: coll ecwpnguIARP@s6f rom a subject:, and b: contacting tRETAPLHI0/06723% ep a
with the peptide. [0114] The APCs are not limted to a particular kind of
cells and include DCs, Langerhans cells, nmacrophages, B cells, and
activated T cpepﬂlcfes hwiing A seq&nk@@ﬁmytdme@fSEem) NOei BiINaceaUs, BtIRgEAg80N

their cell be recogni zed by |ynphocytes. DCs can be
pref erably ugédf%gé %%itﬁéﬁélts? ‘ongest CTL inducibility among the APCs. Any

pepti des of tMerptieslynwhemyeng iherATepe b Aigggeadortthe epepiedd tlgf preseap b by
thersel ves of \}eﬂtlﬁﬁ)rpat)ﬂ@efs'hg{?m gs@q&{n@@% 1&%&1*&%%% ts*chﬂb N‘Cfs“%%%- 41,

[0115] Al ter native pr esent ent

adni ni st er ed 45061a6§u@§ éct Q 846671@1&3&3 fillﬁbusﬁeptl des WI th APCs in vivo.

Conseqyuemtd)y, V"[P@@u 4-Brebd @i o Cdills ¢ ibility can be induced in the body of
t he subject I? %Iﬁ resen I nvention als ant e at es od of
adni ni st eri ng tRETHERL N IOBfa SPHSVIH RV P‘ieﬂﬁﬁ)cg ﬁa@a"%eetc%on%ﬁe%eﬁmd/xp@ in

vivo. It is dkswep®HSA bﬂl@ehg)amdmelpeptﬁm oﬁdhs/muerhtmmrdlmsueﬁace)dlhﬁg\Rdtsa:an
peptides of tbhldgrwed t? ot Ip?ip len so W%O %1” éu%%ect tor{r 3pmen)§g C?/?ls %rgveth%r%@s%% acf the

pepti des of t I nventiron are expressed and con Al Vi Vo,
to consequenmlylsteminsefaﬁ@w boyi ﬂlhmmlgm T combimetidyi With pthendruge insbdinothet he

subj ect . Thuge}t)tgc{ygOpﬁg§ﬁ%nddﬁvgﬁsb&@s g-gqrgontenpl ates a nethod of

adm nisterin I'ynucl eot i des of this invention to a subject to induce

APCs in vivo. s Ry 8 8ot iRpied s parecHyrkind piscelie ppchiglugis dordritic eelgt i on

"I X. Phar maceptkg @Jangr@ﬁms Tells Whstophegs, B2k had aaﬁ@wdmeéusa@ﬁi&h Sre known
subst ances ¢ nt ai ni q\)/enucl eotides as t r edi

1101161Fur t hé? REFE! P?‘H gwﬂ&eﬂwmeaﬁef ﬁ‘&r?%fﬁég 4P Fﬂn'?f‘oli‘j‘ﬁ‘a%%edt'%(elym‘
pol ynucl eot i ghooftest Rinse DEBls\Aﬁelﬁeée]n/tﬂméMEPEﬁﬁhng%Js&bﬁ)gbZQQ?BLumﬂuemgl agtion Nt 0

an APC 10, LNl AR, W\ hufiThe LOBNSLRY dikde pEQn fafple: Lhe method may

i nclude the s , and b:

i ntrodu@dssy a ﬁ%bymnlbetb@ Méisewﬁéheonrﬁ@nhmwelmqnd@n@ﬁ Obmmduhwedmn@quCSt ep b

can be per f orpRdsasHHees deoﬁ%n%@?ﬂé@aﬂd%héﬁE(Sﬂtélﬂlng\(énmﬁﬂﬁﬁgj%lerﬂRxﬁ%t%QHé' ng
cells". Alternat]vel %/ present invention proyvides a nethod f

preparing an P&RHdeg&h lbsflélé’@ﬁtqnﬁa VHED X (VBT I VO W58 ¢ pepdesyof; thlauces CTL
activity ag ailmhuérw&%amlwslefealt@ tHehs@ibjEetshAHCS &t prednide: ppadaf oftihie

nventi on i nerpst S iRREELHERATp (Y . TufERl PR B Gy Reon
pol ynucl eot i den baoltdinag bg cp]éemtmg ¢heoAPChEoprtbs ewijedt nfitersdnonisiening then  APC.
[0117](2) W%Q@tﬁ’degfoft %ﬁﬂ)n%'&?e subRet, Wl%ﬁ%%elg“éﬁ% ’KP&%f"’E £ fnRhAYA d&S
nmet hods for S usin ept | [ ynucl eoti des, or exosones
or APCs of tRE g)btamﬁ:gﬁm cgptacting gPCs collected from a subject with the peptide of this
invention.
[0081] The APCs of the present invention can be administered alone or in combination with
other drugs including the peptides, exosomes or CTLs of this invention to a subject for
inducing immune response against cancer in the subject. For example, the ex vivo ad-
ministration can include steps of:
a: collecting APCs from a first subject,
b: contacting the APCs of step a, with the peptide and
c: administering the APCs of step b to a second subject.
[0082]  The first subject and the second subject can be the same individual, or may be
different individuals. Alternatively, according to the present invention, use of the
peptides of the present invention for manufacturing a pharmaceutical composition
inducing antigen-presenting cells is provided. In addition, the present invention
provides a method or process for manufacturing a pharmaceutical composition

inducing antigen-presenting cells. Further, the present invention also provides the



The present invention also provides nebhods for inducing CTLs using a

pol ynucl eoti de encodi ng a pol ypeptide that is capable of formng a T cell
recept or WOCRI1/6gud36nit recogni zi ng a conpl ex of the pepPCagB2a6/0a7028 pr esent
invention and HLA antigens. Preferably, the methods for inducing CTLs

i nclude at | east one step sel ected from anong: (a) contacting a CD
8-positive T pepdidesw'gtﬁe }ﬁﬂeﬁﬂhﬁiﬂﬁﬂnﬁ?ﬁﬁdﬁﬁihg\@nti‘géhlpr@lédt'iﬁdg’ cedl, Eh@oﬁmf t hﬁt
presents on its.surface.a conpl.ex .0 n HLA antigen and a pepti of the
roset 1 nventP BRI Fof alerds 2 efin e Rafren R B n

pol ypepti de thatr.iesampleabl whoh ifidndd ing age TERns tekduni AMle blddérziangeraCCOMpl ex
of a peptide j i Hrgen into a CD8
positive cel Ief%p[h %%%8%%?9%8%2&%%0%?%%%%r%%#iéﬁgg |'eoti des, APCs, or
exosomd@0%H t Hdepressahinveniipaplsogrovees aaaihad of arosessier Bmaryfpstacng a ghps are

i nduced i t heucbasiil almbdRicrb BRboindMPCLNESETARG IR ihAGISTRIAE) beSponse
|s .is enhanced, Thus, .t he. ent invention al so

targeting the cancer ce re

cont enpl at es aﬁmﬂfﬁ%%fc%}ﬂzlﬂng HerRsatde ptfhe vaptios W&ﬁﬁip PRSP IGY -

pepti des, theemablyomeciceoti des, the APCs or exosones of this invention to a

subject to indyce CTLs. [011 ternatively. L | I nd by

Thelrex. vivo Hegrdfiutaped b Fa@h! i intion TR K P Bl IERT, 0V, o

CTLs woul d bendugthilitel the terinetshigheevel ool Lexduepiikty” gherbighdeledis rehévpresent

nvention {0 gdduae 8y 030 LORINHAE WihSREBIice bAYepfiab] Bfith Bl le om &

subj ect; (b) contacting %,he APCs of “ste w.th the peptide; and (c)

co- cul t uri ng ReeThprchgkPGy gying apigh | Q%éFELtHPdsPélbé]@D’IC%Kl be grepgged by a

(2:% 17074 t2_36 P%ﬂﬁﬁ&%@ﬁ Q%Y%B tl{e@le%ﬁfﬂ!ﬁsﬂ%ﬁ% % glm&wﬁg leﬁwd?@ hé P&pﬁd_ae
-positive .I's in.abov ep.c can als e prepare r erring a

gene’ that | | nef T ssES ARGt Rl i G ryBHERGHRPRT Ko dischie &t

descri bed abawduéed geaet ¢anrbe'ivihe fanh iof) OIN A @SN Mtk aogldssif metialsgbr ime

present | nvenklyalid:Snd8ke. Wifloh ARG AL RS, SAFBIPAIAGS: AMX AR DAl

effectively presents on I'ts surface a conplex of an antigen and a

peptide of t egoinaddntthisficld, supbtas digotsrtign clechPEyatioth @né sysiymeghosphate

presents on ifShRUMABE §pé@:iﬁ“&%} iXarOfe SRfORAY ANEdsBRFANEhBE READDESEf this
i nvention can be al so used nel present jnvention al so contenplates

i the
a net hod wher&f#/ekbamHae IgPRskri gﬁ?j% Jitop Med 43¢ 184 HrpleXubishsd HLA
anlt: gensanﬂ Uﬁ@np@pniaﬂ@atﬁfg dfhht%rﬂaﬁﬁga]tﬁubli%ﬁibﬁ N‘:ﬁ-zow-gwm_. %@zgﬂn%b migakd tive
cell's. Such exosone y. be prepare t he. net hods. descy i OVE i
section *v B BoRESPCR S S RERRLER st bR i R B PR uci ng
a gene that itheol thelebtamep plotein4s ploeessédey B0 Qilasg I bh€ElaFCR, sulpméededbi nding to
t he peptide [ S, | I - Lihve cells. Such transduction
Qﬁro §pf Q&ﬁﬁidﬁ%%tﬂg@%g%e@ﬂ%?ﬁ&éﬁ
S

can be perfornmed as descri fon""VIII. T cell receptor
(TCR) " 100840 addiilsGyatoxicpbl tion provides a nethod or process

for manuf act urA ogLan@RRHABEAHANG BF (1RGRPEdesTI IR HHBERS inREnEONRRALthER the
i nduci ng CTLs, wherein the nethod mchudes t he iltue %of ad

formul ati ng CHEVBEAPHRCIAEERE GREEERLS IMULh hbRUNF DI A RECEEE a1 1y
accept abl e cdsshicersim{181d 2 Sptiled rode.ofhus el piesentiimaution nies panvides iddutadver ,
(e, present SR, By A5, IBL RSl Sle 0, MCHSL RO sPone
exanpl es of whuch GTiglcadbe obained by (hotdnhinisieriad theopepring(s) ¢fl theldesserdancer ,
CCC, esophagusyehant R a sdby&p, Qgﬁgetine "Rt S @ ©Bect; B%)%Bgta%gqstimulaﬁng)

subject-derived APCs, and CD8-positive cells, or peripheral blood mononuclear

leukocytes in vitro with the peptide(s) of the present invention and then isolating

CTLs; or (3) contacting CD8-positive cells or peripheral blood mononuclear

leukocytes in vitro with APCs or exosomes presenting a complex of an HLA antigen

and the present peptide on its surface and then isolating CTLs; or (4) introducing a

gene including a polynucleotide encoding a T cell receptor (TCR) subunit binding to

the peptide of this invention to the CTLs. The aforementioned APCs and exosomes can

be prepared by methods described above and the method of (4) is detailed bellow in



[0123] The nethods include the step of agm nistering agents or conpositions
contai ning any of the peptides of the present invention or polynucl eotides
encodi ng wWbhem1/0T#s6pr esent i nventive met hod al so cont enmpCatIez10/her228

adm ni strati on of exosones or APCs presenting any of the peptides of the
present invention. For details, see the itemof "IX Pharmaceutical agents,
subst ances orseamp@’siltmalﬁecepaf(Tr(cm)l"arI y the part describing the use of

t he ph t t d f th

vent TOORIC IR RIS hR ingFR3h B4Ry SORTRTbl MRS s iy R B e

enpl oyed for abder preeseivn, aet tvods acﬂunmstnttddlyrtgemmlmme)r responsgicreitideger i bed
e ang T AR R SRR AP ISIEL e, L
and CTLs", sugguating CtﬁrB@e@htam@ﬂ/@ﬂiLﬁ ¢t saed Cqéhy@gmétsta@eh%ecﬂmaeswrw ocess

for manuf act wid pidesTahamHRubEbr @&aﬁﬂe tl%%ﬁie%ﬁ%ﬁd&hs@@fﬂ?%&h@@ mducn ng
i nmune response

erein the neth i nc|l udes t of adm xi n
formul ati ng t“ﬂéet;fmﬁi Faebegell fat pi “Slyn‘ii‘é?i:ﬁs? E&Wgﬁ SHC ASTARSE 1F’c9él |y
accept abl e caelld tant are 88n3t@Dikh GMIZ[HEMZD/ g2 0/ @07 Hi2Bpresent a peptide of
[0124] Al ter n?ﬁls 1n%|e}{t’1?r} (g]r? the CEP ngrface dhh?o ﬂrrﬁ&lgt%nt') n‘%fl%(rg);i)t?&]e Cn%%lso sgrlvlé%g t he

step of adm n-"istr a vaccineé or a ar mac nposition, which
cont ai ns: (ta);etaotb@crhtva‘@é (oL atteekpr esent i nvention; (b) a nucI eic acid

encodi pgoggych \aﬂqugen%ceg%r?»féﬁb osed herein in an expressible form (c)
an APC or an €xosonme presenting a peptide of the present invention on its
surface; or hg)preseplingension@lsp %@YlﬂeScﬁf camRosEioBSORRINIME BYAGiH ACIAS EPgingn t he
tcont teXZI oft}1 @?ly@éﬁt&ﬁ@{thdt af«éezjapm@of RAMGRTa QIbRAIE¥PE qras%lm@ceiE&EWE@Rmﬂldbg out
reated w ctiv I ncl ude, bu
v e not 11 m el of iyt Bl e P LR ap B RS LB ERRCERS Mtphore,
pr ost at e cancenfer R@Gf&ngl t@Tlcells Apdor dinngleglls ﬂrpre}slsmig(TMEMQQdBymsmgnl&tl on of

the vaccines kﬁ{)wﬁlﬁ?ertﬁg%lg%' Hb%‘?ﬁ e Y fd &c'lci%,\r,bi ﬁﬁﬁt %ﬁl&eé?él s %&Ehe"lfcevel

i ngredients, con expr essi on
TMEMR2 in t heulomife Qf thedl Tls ingluced wisyese oompee peptidased this lré/ﬁham@@ keonpar ed

wi th nor nal %nluﬁe@twm@o%mﬁrag@%@%t al' ) I&Hﬁmém?ﬂ'%lkzo&ﬁ'ﬁFB{ esent
invention provides a nethod for treating cancer ,ﬁ,over%ﬁgl reSS| ng%éhf‘o

whi ch met hodeﬁﬁpplﬁn@ﬁ GER Padod isgpysteged © aria)lyzﬁé}t‘f‘e Rnil hPERePrEngs?
| evel of TMENBRyif cHabh Gor ex@mbke, @TRﬁ)h&&bBa(SO@ﬁc&bf@@citfdgﬁm@t«Sl)laj; gCdideM t h. the

be t. . i [ h
normal contr 8MaHFE0 17 NO: SGRIRPA TR RS SR a e Bres st 881 ect oo
from anong (apedific (cd)CRielpbrichad Categiva (SEQADSND} 84). 3WiRHCd pmiceers
| .
OVer expressing. %’é&%@ctﬁﬁ@ﬂ?@c?ﬂ) :f%&hc ROTER! be?aP&{ath}] I Igﬁ%%@lﬂzﬁ %Iz W?ﬁ 6t Y

t he present |nve Ion a es a vaccine or pha (

posi tion thad-TReqtufeprimers g%sqa%ﬁ@t&g@#ﬁ@ﬁ@tﬁtt Sepedtiety TeBhctdag €a) to
(d) descri be@egﬁ&QN(E'Sii(%iD'NOFS}% h§ 3w rﬁérﬁ 8dult A6t 1Ritdl. TURIIEGFatNaMIOKG @ancer
overexpress:rg)? lis éﬁ%ﬂ C{eeslgbﬁ anentlo furtg;ny
provi des a Iﬁiotargleb?e (filésrlf yfliﬁth BEEt oViffehigh @xidiy. )daptgnaEnp 2
pol ypepti de ofedidecticesekilliigfanteomr]ls presentimptthoTMBEMP L déemgletim eivetaap iof
determ ni ng R, ExXPr ession | evel of TMEMR22 in subject-derived cancer cells

or tissue, Whersin an increase of the |evel conpared to a normal control
level ¢00%MHe deweerucieti aadseenceoding thehkCR ajuads clrale inanperatashintrsuifable be

treated w th LhgUVEMEARAl YRENS I AR sOledid) RS aLRIoWERE h@NFheiRILEL hods
of treating cancer of the present Invention are described in nore detail
bel ow. acids or the vectors containing them usefully can be transferred into a T cell, for

example, a T cell from a patient. Advantageously, the 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.

[0088]  The specific TCR is a receptor capable of specifically recognizing a complex of a
peptide of the present invention and HL.A molecule, giving a T cell specific activity

against the target cell when the TCR on the surface of the T cell. A specific recognition



[0127] Any subject-derived cell or tissyg can be used for the determ nation
of TMEMR2 ex- pression so long as it includes the objective transcription
or translwoion/gusduct of TMEM22. Exanpl es of suitabl e sawpePagomerersude, but
are not limted to, bodily tissues and fluids, such as bl ood, sputum and
urine. Preferably, the subject-derived cell or tissue sanple contains a

cel | popul at io®khei a:baw&hﬂlgezamambtcbeﬂmr@dd wedny, knﬁﬂ/h&nélhﬁfs@ﬁrﬁb;bfyﬁfe&redancer ous
epithelial cell thelia derived fr SU& | suspec

35 W0 2011/ 0 PR aRMBD bR Rls§ Frins TN plgr Ty S URESGHT of O, 0°
cell may be pheinfémmnf armfrEILMQf{basaaynw Iiwcf@rrhylgtthfsEhEd’@hdssw,uimbeand t hen
used as the spbGehad BRZRhOcdi I Sufeores n19§ A8 prgsent

R &h
|nvent|on a control eve erm%de?roma 0Qgl Ca
known to be A&R cashdsf @msslg@l wéfa@ﬁm@@dtnafraé;glhdaﬂy}o?hwon@@mtml thatdhe |ab0veaw

E)hel ot her | hangbntibhed é’lﬁnﬂ&ﬂ&d’n%wé £Yekll 'C§t0‘€t§<§@£dﬁvﬂ?dv}feh(i’lﬁﬁ @)rﬁ;ﬁé‘;@@}hﬁb’ on the
1O Ogl cal s

is ref rre cancef oys, co tro
Di f ference bet Hrtjaces]ﬁ?ﬁbla‘]éo %ﬁ?%é%ﬁbﬁ%]& th‘ﬁ’ﬂthﬁ cOREFGre @Gg]chan be
normal i zed t(i)ncﬂll[tEs efbpémlﬁ,ﬁhé waimlﬁitl(mmftcmjtox‘iuaétﬁmy agaiinstsan KL 4 .positive
housekeenpi ngta[qg esy sucﬁ’%?chro &ﬁelgaseasa | s are known not to differ
dependi ng e Cancerous or mon- cancerous state of the cell. Exenpl ary
cont roI[O@@des Alse |t presdng invgn@omprovides{CiT ed vthach dse preparstliby traglﬁ@m;émamféahyde 3
phosphat e dehydipaenases erﬁB@ng'ﬂ@?@ﬁ%hblﬂﬁ@?% IybeBides indhpSHIRb 66 TIENES)

treated by the present net marrma S

r ef
i ncl ude, but PﬁPtéierﬂftegv AERIP NEs: g 3 4 Rufrah), 1ﬁo¥ﬁaﬂ§n]a9n28f ligdhgse,
rat, dog, cabonﬁw&q&LMm@m alk&ﬂt%%ﬁﬁmr(ﬁlsm IONREIRBBSLNUSI m/emt 63N,

t he expressi M22 in the r. cells or tissues obtained from
a subj ect |s%3 J((g\eﬁ‘\% tﬁ?ﬁ%‘?@l Bﬁﬁ%e can be deternined at the
transcription 'J(heurahqedmediéjm)s apr @ghalcle of byming tushmtgr oddishodsvokmolvanite t he art.
For exanpl e, y

ybr i o 28t  of PORoa v kAL e it fele  RUOGBEAREE &Y 0n may be
carried out dmmunghj 20345%3%@1&&989))'%66%@@1? thninyenrten dag bprueddiogdbine af or

detecting thengXRHESH AmpBURI L@I&fu-lrm%ng Bpﬂr%%)rcs\}éhjul)@gf éa!ﬂcéﬂ]ﬁ ?aﬁerﬁ%ﬁ]
prepare such probes utilizing th a}guence i nformati on of . For

exanpl e, thenemtb?ramﬁt%Ww %I'Oé%zztll)re probes. |f necessary, t he
pr obes [o@y0]be IKabBimatkhl eftd] Judblagcds BI1¢1bn§.S dyes, fluorescent

subst ances an t.he. ex 0 of the
Gotoctod as 1 ot PEE ARfesle i RHFRRLS %ewai Shods BRI A rore. ¢ he
transcri pti oblgdeduoterof CCVENMPRagrey aber duaphorhi, epalosulai: nglcpr iREC 8ndh§CLC,

anplificatio %%O , can al so

be prepared %%gé\éﬁ %ﬁ@%@%&)\kfgﬂ] trggﬁw ggﬁ%eoﬁt%r%r mat | on 0 ﬁ]g(mg{éﬁe

Speci fi cal | y clegtigesgeodng pighrpepti nﬂDGtUSQCh@r Predsapneniand(onfanyiy Pe-zes

under string 1ax1@‘%@@£rfé%ﬁblytuﬁfoir 'a'ﬁ@fb?brev@ﬁtldrp(\]f poklobBARRE r&&@éﬂc%'tﬁﬁi‘éoﬂ o the

nMRNA of TNE used herein, g se strl ent ‘1(’ ridizati on

condi ti ons" CP%S%H}%eP‘i“Hh%m 1618 P P@ﬁ‘“f‘&l‘: 88 é"F‘?TB?CWIPqS“ on

hybri di ze tofmttSeahag gﬁﬂ/osmu&rprephybamS ofodante o@tnhﬁcbr Sﬁqmepsreemtloﬁtof ipogent

Condl tl ons ar [S3¥ geuFC 81%6 C%Ql?ergefn&/ l%ﬂ 1nc A S ag)?m gCthe mn I'C&ICH rorcrilllgrz: 8% IZc]t
X

ci rcunst ances pec Ih idi z on"or T eq 'S “ObSer ved at

hi gher t enpempaptidesof th@&?liesghbmvmtloge@[wmleomwlyg theh@Ptléfme’rlwur e of a

stringent COE&Q!&élWhé 1§re§éﬂt Eé‘ﬁtﬁ{és L&h e3Pty 5h BRILBES cﬁ;ah?\é?{hetf&% oin@€
thermal nelting point speci fic sequence at a defined ioni

strength andeiS‘Pff’()mFﬁé’r‘l"r"HSr @Obr@éAt &riger Beureay ace&tla%fag%a sEBYi#ees P engt h,
pH and nucl eicem@6diosoncaiiticd, tRn¥omeWibifed G‘ﬁLsVWhlch target any of the peptides
2011/ 074236PC£ P201 j0072 8 O%e;a t he CElrobes (go f nment ar?/ to thei.r
target sequef gleﬁ%finiléﬂlf%n%o RS ot 2R iEeEey © gﬁiﬁrf’ﬁCB PRFPasUied ¢ he
t ar get sequeragﬁﬁs anbstgeneoaddmpopitieaent at excess, at Tm 50% of the probes
are oc i Ltk 1) . 1 hose
T uni S Re Shetoht BB diAg %t%égbs?%fcwgﬁ%mp%%ﬂ%hﬁlﬁﬁ2%%4%a.%é‘%?mé-
typi cal |y abduthe@resent ipvant@nmhe piiragen Yasaing ofalsererred 4 asyn immyygeenig to 8. 3
and the t e”p%()ﬁ&&l)élé’lﬁoﬂﬁeﬁ}s h8asbst@aR@Uhar s HRINKEDN %o §ifucs BA-lunRSrRGR NG
primers (e.g 50 nucl eotijdes) and at | east about 60 degrees C

| onger probed'Pd} 1%?%?%1nmsﬁrﬂmar&ent condi tions may al so be achieved vvlth
the addition of destabilizing agents, such as formam de. The probes or
primers may be of specific sizes. The sizes may range fromat |east 10
nucl eoti des, at |east 12 nucleotides, at |east 15 nucl eotides, at |east 20
nucl eoti des, at |east 25 nucleotides, at |east 30 nucl eotides and the

probes and priners may range in size from5-10 nucl eotides, 10-15
nucl eoti des, 15-20 nucl eoti des, 20-25 nucl eotides and 25-30 nucl eoti des.




[0131] Alternatively, the translation pepgduct may be detected for the

di agnosis of the present invention. For exanple, the quantity of TMEM22
protein (AQ1ID7MI 92) may be de- term ned. Methods forCagrznoierzzsy t he
gquantity of the protein as the translation product include inmunoassay

met hods that use an anti body specifically recognizing the protein. The

antCI i ]lcaody may The pﬁmbmmal agbhtspﬁibﬁthl&m&ir coﬁpbiiﬁ%{srﬁfl’tl&: pi@fsnt irrvagmmanqref )
nodi fication ri c aptibody ckv, F ab')2,. Fv of the
oot body may "BE" SateaC e BLARP RS PeshBOue BB R Pyt ihogi 11 e
anti body r et deneoftimeutjeatclomnpptiahis indlydinghTivaMeR! pryciteirmanviathiodsding, rtepar e

t hese ki nds di e f1,pr wn in
the art, andq)lga{tnﬁlmdacp E}% %SJ Qf)t élnﬁeﬁdlgg %Bbl?rbaﬁdo S%(gin%%?tﬁégnt (%én h’? %’gprepare

such ant i bodinsi éYrdDab@fm B enmavmrwculr@neetym@e bYHaworrtgEmlerdet ect
t he expressi gamkgycqtedchﬁm;[mwz gene based on its translati on product, the

i nt ensi tain observed .via i nohi st ocheni cal anal sr s
usi ng a{ﬁéf%?ﬁu Bd° h@‘gqr{ﬁ@% S PRTSERINYENLRE AP Provigesithy Wse &E&Fté

strong stai nrgnghemm cah@acturicg e pbathapaeken@enpkition@r pgait eomfdaengbar&eﬂor at
the same ti | TVEMR2 gene. [0133] The expression

| evel of a '?gurlra%t’galdgxé)velﬁ re&ené eck:d% PUHVENES gene, in cancer cells can be
determned to (bbapmﬂeaﬁé@mftsemhewréml increases fromthe control |evel
(e.0., the Ieygl, hgufioumBlopcslih®lucha Cﬂe BULRIJEIRRDTLAM IS SBEAGEIIERE Y.
for exanpl e, 0% 25% or 50% ©Or 1n ases to nore than 1. d, nore
than 1.5 fol d,(Ch¥yaPERaan zxeorrerpdeseﬁm&a pepiide f éerer&nt nﬁr@wph)arrtsm 0 fold,
or nore. Thes,@@mergﬂd | evel may be determ ned at the sane tinme as the cancer

cells by using.,a s e( i ous col l.ected and stored froma

subj ect / subj egflg Gﬁgg’elcdfé@g%ﬁﬁ%?gf td3Vepiaicer ous or non- cancerous) is/are
known. | n addiAlteomtively, thel preseht mvahioarfnﬂhkrfprrmndemmn—acammrgmdsem égiwam of an
organ that h c t control.

Al ternati vel %aéﬁca%& ot ﬁ%rbs%da{c‘?l% ﬁ% %&ﬁ{mt;@neﬁgcgﬂ % Stoat | stical 41 WO
2011/ 074236PC‘K¢1)J€P[2@110ﬁOﬁﬁ@mesne‘tlhwtl@%ed on the resul ts obtained by

anal yzi ng pr e\(bgyﬁﬁd{e@%&ﬁ%ﬂb&ﬁﬁg SRS Pli@ad BY@dded heRin iIlMEVRZrIEPR fan
sanpl es from su jects whose di sease states are known. Furthernore, th

control |evel €k BBCHEAR GEFOMEFHTSENRgG & BeRiide 9f thepspseasingentioniidins fr om
previously teﬁﬁfaxé gl ls. Mor eover accor ding to an aspect of the present

i nventi on, ene in a biological sanple may
be conpar ed tgd ?to F‘golgiﬁ?‘}f?tet}“ € PEVEl é“VCBB&?erm ned fromnultiple reference
sanpl eg0093] | Alpredtertye thetppesgseingersontingher|pewadesdemnethni neprotesofvianragfier ence
sampl e deri VogiRyY PrdrnSSHRCHXBRESTLY BF addh: hiHeallly LiiCr AL siEhy o
bi ol ogi cal sanple reover, 3 preferr to us e stan ard val ue of
the expressi & meshed er Blrocqsrvervélzdeg dhfestemotfogaplating ¢ aharmaﬁwtaalﬂhemhmle—ease
state. The su@giéearww@tme B@Mexbﬁlt@bﬁ Qétﬂ@QnQ}édléﬂNseIé@{ehQH)nlfﬁlﬁm in the art.
For exanpl e, ran e Off?,ﬁ}% n +/ - D. or mean +/- 3 S.D. may be used as

I

t he standard a) eePtidy 9 H’iesFWemX?iﬁ]tO@xt of the present invention, a
control |evel (H)aﬁ emmmeddfehecmlag hlchlaquﬁaé assdsqdbsed hbin 1n3anlerxpwss,1ble foen;
non- cancerous S ntrgl |evel: e, ot her
hand, if the c E?Er evel OSO% &?eseng%ngp?ﬁ%mo%%é r%gsé*rgloﬁEC %&06‘ jie

sarrpl e, it '§u11f@ieearerd to as a "cancerous control level” V\hen the
expressi on Iev(gj Q}ttoggygl\@gelgmﬁegl%s&ﬁqﬁ‘%aggg as conpar ed to the normal
control | evel I's simlar/equivalent to the cancerous control |evel, the
subj ect0¢ry bén&n%noewdmw hs RESENtBVEREOR Al PERY I eIBEaher pireess fer
invention al sgnRfRuirkes éﬂraffﬁidéﬁdcéptoﬁlpdsn%méhﬁ’f@r whatnieandrstlingsit has

th 1 be .t i 1 bij t f
L e R RS oo, ST Heiaed Bie 3t 0P Bl Gtcsb ins Rl nath

expressi on | eyphhrnodeeltidaNg 2r phystalngieallycaickstalde camswd(ese)m ozt @tine thghedmt a
subj ect who i have the cancer to be treated; (b) comparing
t he expressi osfre? %%let%rﬁqﬁ\?& ®22 with a normal control IeveI (c)

di agnosi ng t hdakupgpside ohfetpagsenginy¢idiosancer to be treated, if the
expression | ey a Qlc1diVEMAZntSlin PGB RASRP1@SasCRINEE Befeth ﬁlhl% RBFeBblcFOR T O!

| evel ; and : : . . :
(c) an APC or an exosome presenting a peptide of the present invention on its



(d) selecting the subject for cancer tggatnment, if the subject is diagnosed
as having the cancer to be treated, in step (c). [0136] Alternatively, such

a met hod waebhudes23vhe st eps of: (a) determ ning the exprezadoer2ievel of
TMEM22 in cancer cells or tissue(s) obtained froma subject who is
suspected to have the cancer to be treated, (b) conparing the expression
| evel of TI\/EIyRIZao&t afd a cancerous control |evel; (c) diagnosing the

subj ect as h n%tt he. 631 ft 0 _he reatted if the expression | evel of
TMEMR2 s si aa IQX%?E? al'e efprtef‘)ent HY®8UPker ous control level: and (d)
sel ect I[P he Altdmaoelyt dre phancaeuticad admporition ér dghet g ulyg pesent mvdntagnosed as
having the c £l enti on
1 50 Bt ovt dest gty oPplflr E BENTAL pioinTh R of Cdncer b A0 IFRUAREY o e
2011/ 074236PCPFIPPOEQrIOTe 2 redncer which can be treated with the TMEMR2

pol ypepti de OfTHefiﬁesl%ﬁteﬁﬁﬁhadeﬂM@aﬂtagé}ﬁs sﬂ@té&i&eﬁ&yco%p%ﬁltﬁﬁs He@hsH asidvR6HESSI NY
t he prognosis of ca cer .and/ or or| ng the effi of , a cancer therapy,

particul arly %10 dﬂ%xé ePqu (I PY{IgR, ¢ ‘?(B feesvaﬁcfln%d?‘ dbl e
cancer s i ncl uefesredat asaalne'lmmmd)gdmd @mﬁo@moﬁl\ﬂmfebsl @dd@bstamreaiit, haCaE,
esophagus CanG&hion té"H&th Titi- %%th%}n% ﬁgﬂg&{ nocuiation 1%‘[0 a%‘lgalswbr €
particul arly, The ki % erably i hcrude east one reagent for

det ect i[B@Ptd he mehesnacentwﬂ agdns, TNBMRResgaveTipRsidosLdy] the pregent ivedticaeaer

cell, suchr %@%@&f to%f%la?ﬁ{cﬁ(,q révtt @ﬂl@@@ or (@1)101@ a.rn@R)g 'B[égvefn%n Gﬁiogﬁ)bbﬂgvémm of

t he TVEMR2 gene; a reagent for detectl ng rotein, and (c) a

reagent for a%ctllér@fl?en@erteﬁ%lntﬁualeé@%awe&& inghu wgélﬂlﬁtaﬁ@nfrmtilebmam%

[ 0138] Exanpl escl@fing, &agestt1Enisdd tbaﬂab@sef fm %ﬁﬂegqﬁg HEbHTRR, @aig,ts gene
nd to.or

i ncl ude nucl ei i ds t hat CIfIC dentlf
TRNA, Such. ad B o E1o0btY- 386 AR HRERAE g Stk S e TIENES
portion of theinfdVeM donikatedhasealki nds of ol i gonucl eot i des are exerrpl ified

g lyi 52:138(?937&8‘“(1 Pcﬁlggg %) tﬂgﬁ)re%nﬁ é d ﬁbﬁé a)%gttlc?es }&Qﬁlng%%ﬁdw\s,\%qmg& e argts Of
needed, the f@@g@m@ng %EQd@tl‘é@'é i Ing. 3. STIVEIVR 22.nRNAS iy 228 anstitlave beknon a

solid matrix fomrtg%gﬁLAM@re&ﬂ@t@d ggl%ﬂe%gﬁﬁgs Jr@ﬁncg@e{t@scéddrhﬁhot TiyR\B2 mRNA
he ot her reagent s

naybelncludedlnte k/EWQ r)};}g(gp

sui tabl e for Sdet®ddiHy 6t1h%2\6 Z0pfbi’/diapd SE%élFltf‘d‘éeearfw b@sH% AhéSTVEMR2

protein. The samddlnpwpapapulaes mﬂ@@itrﬁl’t&ltethatpﬁh yrcdueapbtemamtsbediﬁ@nﬁmuﬁ@y
neric

f dif . d.

Lo Ohe TRRphscAbeRau. Tuoreait R e PRALBREY: wBSinlies SEQoppiRin 2y T
or nodified adti¢hhiodyde etyapintbetelpepbidasdianmgahe ding acol seheentRENPIEQ@ IDMNON.

Met hods to prle@a_{ a lﬁlrﬁab‘i@ 19, qg5183f19aﬁ '220%]! axl §50r38tﬂe4§eéle%§| @169]:7(})’7@ ei ns

are well known “and in the' present

i nvention to7pr %%rﬁ@agweﬁﬂaﬁmt%bm&@ @ﬁamétﬁ@nqudpéhmgctﬁ W@P&fbHLAFaélﬁlgﬁ@fsnor e,

the anti body Hray- A% dnalel £AWebfecil @p: aThe&%Hﬁra%bhékgo %h@%lﬁ:@tﬁ:ay%g%n@: r gclt
ods abel i ng

| i nkage or an jndirect, |abelin h

ant i bodi es aritP S&Bé?ﬁ%%f}drfg)niﬂ?émﬁg%}ffgﬁg R u‘if‘rﬂ‘?&b‘?}’(‘f:le@&g‘%soe%ﬂé‘ﬂg a%Pg@F%e are
wel | known i peptites &id., thapdlyanyedtales bSthasnidverrionnds nmay be enpl oyed for the
D vk s ARGl e OB BRSO sl ARLGRLATE e, ThEN2

protein may bein ude ontaln nmoré than one
of the af or epesitipenedhe prgainyentpreakinpt baed and mehldc al kindle of cagkisdrmat ri x

and reagent fghoRivifid9 TRIENIODS A0 ASte &, iTMEMRZ,0808), g{clm%%@ﬂmagal nst a
TMEMR22 peptide, a nmedi um and cont ai ner for cul tu‘? ositive and

negative conthﬁaredrt%»a%gm{ bladdgi¢apces deohaePPhagit FHaYy ?YYBPh(d%% PEYTAG caer
anti body agaiRtxt ai JVEOR2 pepti de. For exanpl e, tissue sanpl es obtai ned
' ancer or sufferi from cancer. or not serve as

st ur TORRT ortheceiheh SRR B RIS SRSkt of SRPRRE TR S P or | ol ude
ot her mat eri aiditidesi thalf@ed8ntioned active ingredients, other peptides which have the ability

to induce CTLs against cancerous cells, other polynucleotides encoding the other

peptides, other cells that present the other peptides, or such. Herein, the other peptides

that have the ability to induce CTLs against cancerous cells are exemplified by cancer

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



WO 2011/ 074236PCT/ JP2010/ 007228 from aggonmmerci al and user standpoint,

i ncluding buffers, diluents, filters, needles, syringes, and package

i nserts (WOg011/0Mi3bt en, tape, CD-ROM etc.) wth instru®CroRrx1b/oe72265¢e.
These reagents and such may be retained in a container with a |abel.

Sui tabl e containers include bottles, vials, and test tubes. The containers
may be [6@g9red If nesed, tiapheinicaiticiBigerts Audstasdes br asmpbsasishs Of tHel @&dehc .

brobe agai nst A TRENES oA R SPion PG ettt i PSR HER e Bbr i o
matri x, such sasong gedhoudsened q’tD,es not hbibmth¢ antgasbradeided of detacove migtedienThe
measur enment Qr | i E - ude- a plurality
of sites, eagi‘%"gdglk?) g?ﬂﬁ?ﬂgagegg%%?ﬁg% ggggﬁfawggg%%léﬁ%s?g%%ﬂcgﬁ rl‘?i %ﬁlnay al so
contain sit esnflaspmpfegaagenis. pae kblersp skgreotherapeiics.qing thedikee ihadditian 9 cont r ol

sit es nay be iﬁ&&cﬁﬁgQt_h@f\th@ra?&!itic&wﬁ%e@ﬁr?ﬂﬁefrﬁé@lﬁ@ah{éﬂt fr @3 th%trﬁédi’ean@h&si (ﬁ‘ﬁﬁé ly,
the different detection sites g% cont alcﬁl di fferent anounts of _i bilized

nucl ei ¢ aci d@respidnvenfop cahalso Beadminisiged praupptially QepRAIEaRY HithdheqRe ¢rasser
amount s i n sufisegthenphambesogithgemtt. Ttheaddiuhis@f neddicanicasindsmaph&oldgie nunber

o =3, BNl ASLER A 5, TP A SRS RO R B 20 1
be confi gur edisesseseingsitdateabhuyd tesdedabheashaptes ahadminstrgipi.cal |y in the
shape of a barlt Qfouﬂplge lﬁfﬂ%ﬁmdthﬁthﬁ_aMiq&mtd)ﬁle %g&&ﬁént?f)ﬁﬂﬁ@ulaﬁ? Mbalidhw kit of
t he present invention may further include a positive contraol sanple or
TMVEMR2 st and&f¥its Abfppharmageaticnd apenty sURHHICEHP! WRmISEIORS Of e ipyediopcan

i nvention maynd@lepstRRakests bynvedtibs i g akMaMa2 rpesd td e rgrRplfesmandntinen
assaying their TMEM22 igevel s. Alternatively, a purified TMEM22 protein or
pol ynucl eot i 88" be added to cells that do not express TMEM22 to form the
posi ti yel®Anplle ooe embedifvhMi2hs argeére inventidineh@presan pharmaeatticaimgepur i f i ed
control sanpru LEEPTURRRPBROLE B inflBed WEMEAe] iR el BEnFREL 51 VY one
embodi ment , tca@taimﬁ@@merialwe@ful’ fontreatingttbe pprholpiigelscoadidioay nbte ideseqgetto be

including, agRIQUEL S Ofncé. BRE hitRle BRIRER ulbefeRkeaRRBhGIHR] oBRfGfheal |y
recogni zi ng the antibody of the present invention or the fra%mant t her eof .
t

Exanpl es of PHSCHAMAIRICRE pERIto PURSHECEHY Yicompogfionhuith a deeh>Uitablent i on
i ncl ude pol ypephindBsncodpbsates, 9falatind astib&, The edirtiadt yad be foxmdd fMdHEa

preferably 20 conti.guous.am no acids in the am id sequence, of .t he
brotein of tNay BRI, S Rliselnrdicc The Bbeth ik selap 0 REI S dirg an
anti body in shesapept i ufel fyr frefgingow, prevessoedf erei argnare powtiedm @rthadipape.i de
(pol ypept | de)rygfladePEAiSrRNkale UREiAR Tor JNGnIRARG Y B ePar i ng the
protein of the present i1nvention and peptides are as descri bed above.

[ 0144] TR det HB@ddifign tqjthg ganainggdessrbest abeve tadt eldimgta phavspgeuberl @agntbe
performed by s@igtardce bPtathpBitidheotdhd HiREn G cREV @R BRaIB MRS iAfluadh i - TVEM22
anti body and that in fhe correslglo??dl n% .cciptrol slan‘gllle asI desﬁcr |hbe. afgve.
The subj ect PEORGSPRBIEHNY ISR R PATHEA DT MirFRIANE dHuernis It gap jugthgr include o5
of the subj eothet anterials degiratie fioasa agamasial bhuded stdlpoint, including other

2011/ 074236P P2010/ 004228 expr.essi-on. pr GTNEMR2) .of th ne and
Che quant i cy CSIpr ARty L ERenBARE RS boR PR ER B SN il Bl en " he
cut off valuasé.n | evel conpared to that in normal control. [0145]1n anot her
embodi ment, 2 WHe3htcefiidl hedifs, WIRALESEROIpBVEDR! O, FRKsildChfR ke

pepti de of the present |nven%|,on and an HLA rI?DI ecul e binding thereto. The
met hod for dét @GRy dnentssdedpehichCarTPRRIGANG QT H1¢ Bathfesapefiides and HLA

ol ecul es hagoshingadyie bewr iggileahi, The @adld @, R aRBhgle, it Tud@medPoLpladtic
Sci ence. 199 | ex of the

. 274(5284): 94-6 Th .h ti f th
oot | Py ot SRR Dhsterio e sotd tr GSRnEa BEE s B RERbed By on
met hod t o deteudtions fimradanbisgaionspeci fi ¢ CTLs, thereby enabling earlier

et oy APy L EFEAICH e T, B ARES ob LorRR s (hifi e blpri@Tatife o

i ncl udi ng t hectpeepniigdiest the present invention as an active ingredient, or

the assessmentrifpehfiestor @@t RBhIGT (e BhifibRrdNA0RE U4 bieMindceutical agent
[0146] Particul arl'y, according to the known nethod (See or exanple, Altman

: h ml e,
JD et al., SENesISes qrpompostigpsyghnecesiarys maythsdoppylasdby cepyaafiendl ©ich as
tetramer, of the radiol abel ed HLA nol ecul e and the peptide of the present
i nvention can be prepared. Wth using the conpl ex, the diagnosis can be
done, for exanple, by quantifying the antigen-peptide specific CILs in the
peri pheral blood |ynphocytes derived fromthe subject suspected to be
suffering fromcancer. [0147] The present invention further provides a
met hod or diagnostic agents for eval uating



i mmunol ogi cal response of subject by ugbng peptide epitopes as described
herein. In one enbodi nent of the invention, HLA restricted peptides as
descri bedwbepsiai423ay be used as reagents for eval uati ngPoT/JJpreadipemang an
i mmune response of a subject. The i mune response to be eval uated nay be
i nduced by contacting an i nmunogen w th i munoconpetent cells in vitro or
in vivo. : n mmifttﬁfnrrﬁdhemﬁﬁdihﬁ&zﬁ’i)ﬁ castehﬁl adﬂgﬁﬂﬂaﬁﬂm&ﬁ)ﬁﬂés ofethik $n\feﬁﬁorg?/a| gati ng
an i munol ogi cal response el ect.e ro ng _pe 00
or | pher al _BTBU™ SRORGESr i et ool G SER LR SFL AT G bR BRI Bradh 981
(PBMC) . Met hedspriagr witldut etticnigr bmitagaisaEkagplsuchsuchrumiesomp eteghtedordters ar e
wel I known i t itions
that mmy resh i oBkpReihe RO TOPRL TEILS AT HRR ARiERp i, BOTRAT | e
and bind to orseyst agf@tSeﬁimsap@f(Ssqr CRENPOY BORSTAIN GPRIEINAS qeﬁ@sat@asg@muersyhe
peptide reage #ﬁnﬂ&% Eﬁ@%v&%kshﬁﬂﬁ&aﬂ%%ﬁdéﬁmtmﬁepmﬁﬂﬁaﬁﬁBmJééﬁﬁy systens

0

that are used r such an analysg&»lnclude reLat|v28¥ recent techni cal
devel opnent s ® RRGICEEOL COMPONLIPES Olsthisi IYGIGOR 61 Prbsedd el MHcaicer YHBRYRI nes and
interfegowos|r elmwpaﬁaayshls vaeﬁtdrﬁ%@'lbe&}ﬁqalyai aslacoatpnafoarcoagossdagdwoent |

I munoconpet e Gt i d n ant i gen
presenti ng c rggfncpe@%kgcégh %ﬁ%@gtf g@%§?¥@§”§§£ﬁbﬁgx pép i des of
the present icomémialion camtykebéle Lfglem;l of mCQCéttaﬂavr@ran bt apmipgediosayk other agBEss
peripheral bl féﬁgarﬁl?%ﬂg]%leﬁ%r E€lnhsie R pd %_Idﬂi%epéﬁs&%%mﬁ’éaug%k&?& extpres i
2011/074236PCT/JP2010/ 7228 spe fIC | ow n osure to a _tunor
cel | anti gen 25f Sl TyHaR @g@ﬁeptﬂ?éemem dihepsatiqes ig BWOB}PIWH lsan beBY t o
directly visyahé éﬁdmtrdrﬁqzy @cﬁﬁlﬁisfdrﬁlg@_d- gf(n&@ﬁof tBisGnvente, thé @}it}des Sei ence

Geter oo 2 Bse i 2R pop M 4B B e SEAREE tB%ﬂoéFﬁf bR B o

of peri pher alredot twdrdrmecmmpleaafbrmal beswedh thedispraged pgaglenhd sl HigAanpgpt | de

f the i . t hat
om0 s MRS, R 9SS gl BHLORL B OB RERIAGE L0
HLA heavy chéleir @vhlcﬁurfé@fa which B bt obfained by stigeltna ™Gy (e-gi, isTse derliead

conplex. I'n then £AmME@XvithahE BPtitkes bEMIT i@ ntRdh hdjdR@UYiseha tB tl'lessub ects
biotinylated at a site that was previously engineered into the %eln

Then, strept 0§ af frgsult éaﬁleﬂarﬁmuﬁ%d @&hﬁﬁ@%&ec‘ﬁaﬂ@ BEFHFTBIEPEI YWY sCéaceéf t he
trinDIecularcagﬁmhakla@emﬁareptaV|d|n By means of fluorescently |abeled

st rept ayj he tetraner..can e to staln .ant n specific.cells. The
cel 1o QP Re o e R B 3By SR & ShforiiBh 0 BB ERRh ko

anal ysi s naypbseus@ﬁOEQmaﬂngnm@tM@umnnﬁu@gmpqnﬂcopdnpmggammcmnhsmxwe
identified b r ARG RRSES

[ 0150] The prg§%%?a@n§gﬁg#%ﬁdg sg@%3g3?55§§§§§g§%?§0?3 evaFﬁgﬁgHﬁnnunéy
recal | resporddEsnatiyely, the pjarmapeyticghpgeats, gybstapcesqricamppsi{jetcan bgoad-503- 513,

1997 and PenmgnRferdd with dthEX Rotivivieh redizﬁ‘ts oﬂiﬁﬁmis&zgd ﬁﬁ%lldtﬁﬁ :cn‘itd ighehuRgpt | des
Sa es 1rom

of the pr ese\%t ;ﬁ{wentl n. For e @gﬁ tien

i ndi vi dual s Wt #TERAETCTE P peorppRud byt chbanges ﬁé@?&‘@ﬁrﬁ‘ ?nSFﬁéalB?téEfénce of
ant i gen- speciptéteinGiHen admlmgeﬂaﬁeﬁga‘thar (@mbcﬂaselyﬁthMpmmmhﬁll@Mal ni ng
mononucl ear t%hlno 0 (fc%? ac%%ltg;/gfi%@grﬁg CcO %r%ﬁ aEedX?%em glciud% thosl\/%%sc?'%g ?n ﬁlhmjl ating

the cells w e | hven propriate cu Fivation

period, the él;tqyatncbe(ﬂilméwcrcpibplLReytl% %a?er?é))a]ﬁ%ﬂHMiﬂ@df SLﬁf@bleelxlﬂwpnte indlesle CTL
activity. [OLRLliIhe X%Pﬁﬂa%e%uﬁﬁﬁ{ rﬁ‘h?@ro?ﬁieuaiﬁﬁ B8 3G A heBY MxtRLRq t he
efficacy of a vacci btai ned froma patient vaccinated w th an

i munogen mayUYe PHIAF podimited wgetd-or exanpl e, either of the methods

descri bed abO\EerthIﬂﬁ)rBdlpOG(Blhe f@nfdua%ohy Fgeﬂmlaacrfammﬁ@ﬁdrﬁen %i&l%i@pé;ﬂﬂl@@ﬁt S

t hat recogni ze l el e s ecific uIe nt in atje are
o ect od_Por oom SRy BiEomaRs diruasan era pbrTRes bkt S
i ndi cat ed byt¢ﬂm;ppe&gmaﬁbetme@nmnﬂﬁuﬁﬂec|f|c CTLs in the PBMC sanple. The

P e 0L TR h AR BN RROBEnt BEh S [RIRR AP BBen} RfvBftion
| MVUNOLOGY, WayealyoCheeasianisigyed larﬂ@r: ﬁmmﬂﬁ@ @na@eumﬁya@@psabmhahefmlt ow

and Lane, CDEQmﬁP&&BSmE@ﬁEthh@PQﬂ@%@ﬂymfmﬁﬁﬁnwé@§§H&wM@h%ﬁ&H&%ﬁ@hﬂﬂ adS€ as
reagents to di agnose, detect or nonitor cancer. c¢ch ant.i bodi es nay |nclude

those that r&QEEgH base.saliepith ag organioasidywksaliy wih aaﬁnqng?xl%@éc%@ gsedj

anti bodies that bind to a peptide-VHC conpl ex. [0152] The pepti des and
conpositions of the present invention have a nunber of additional uses,
sone of which are described herein For instance, the present invention
provi des a nethod for diagnosing or detecting a disorder characterized by
expression of a 46 WD 2011/ 074236PCT/ JP2010/ 007228




TMEM22 i mmunogeni ¢ pol ypeptide. These ggthods involve detern ning
expression of a TMEM22 HLA bindi ng peptide, or a conplex of a TMEM22 HLA
bi ndi ng peEpt2oder7aasd an HLA class | nol ecule in a biol ogiPCalPyampi7a28 The
expression of a peptide or conplex of peptide and HLA class | nol ecul e can
be determ ned or detected by assaying with a binding partner for the
peptide or cchmhgxphdrﬂlaaemupalgf wcéladble@ﬂediemto th@setmnﬁwn@h@aamrtﬁé Hior the

peptide or co be an ntlb nlzes ecifically bind to
Phe. pept | de. PR otTRtiveiesd Saf Biopdtibol FESODpERTLay RO s i ae
tunor bi opsy reaction afithondygariestidgloblyaset suabias Uy@@ﬂllannphalﬁ,l Iryaltotmmnp;rambcol s
using TVEME2 <piiinfiBIcsd, it F%fa”%ﬁgﬂéncté&ﬁ@rm%eﬁﬁﬁig?&aﬁl%ﬁ{aﬁ%%%%%@;% n

and further |sc osure o onditions an
anpl i fi cati ofPlegneswéomoasid Suahcmzﬁ@eiamﬁmke [Eaﬂslﬂ}eppép@f@md;ﬁalt% Helude

di agnosti ¢ mMehlRodsh bin¥RhN 1cQHafE tithG Betbl, 1RGN SRRRL BaleS oiatvath 41 om a
subj ect with an agen ifi.c faor the TNEM22 HLA bi ndi ng pept| de to detect
t he presenceoﬁganfcr%lél?\?é[\)/? S PR 2By et i de in the biol ogi cal sanple. As
used hegoHIG, Tﬁ@ﬂlﬁlﬁ@h’lbﬁ@lmdi’ﬁaaﬂﬁ phbacdcagtidah egdmits) bdgtanads (ﬁra:rspipesumnmﬁtm ci ent
proximty to I}})Eerg nt 1g$entt aylfngﬁ‘er 1£cr1&dea£ & oneg{ ﬁhl%ﬁ 891' te'r@'ﬁ_t 1(% h%v?l c

concentrati on, ! era ure, 1 oNni C S speC|
i nteraction E@e@wvelemtlfuddeasagems CmbleTQf@mngCMb|1m&11vngtgpleﬁitw1mbamttwns

present in the, rth@l %’ﬂh&?c' acﬁﬁi%pi'dﬁcs éa'ﬁ waenesRb: 1o EH&% &@cﬂﬂ'aha Q@ﬁa aﬁﬁn&g&%ﬁ&t' ng
the agent with t I ol ogli cal sanple are cond known hose
ordinary ski lof allY?H‘teHéméFft artddhﬂaanlfthtata@eaﬂ%eaéféhff p@sqrm@rea%@n Jrlile@@tdv%f‘éln a
molt egulde ang peptideCd mlaéneoe(aelnﬁnlsteeedmﬁm&recﬂfecapdn ahﬁcdu%czﬁrphﬂfclec ﬁﬁaqfoeatecan

anti body and.l

t t I
compl ement ar JoadlRRuge Dol a5t 3 B ShugAt aroBraR@blet Qi fpine of
condi ti ons f &IT @spdns¢atl ogi hpometemﬁ; wich ng eripadmitopl- bet ween a nol ecul e and
t t t
o [0154] the Gy ATPELHRET IR SsriR: s3balle pastO b, SR LRAGR 2
in either or apathed & an gppropigatapeptida (seet -8, Daces 6f i Mpityre 188%13dg1 2@l-4sanpl e

can be [hagAat edrHeMmith¥PoCldnhiBisHhtidieanbelddf, REESERL, sINGRIHeBI, iftRhve /XA €,
t he blologlcal sanpl e can be a tissue jn vivo and the agent specific for

the TVMEMR2 i mHEGTEY et Sd”bxﬂ“ﬁ‘ﬁéﬁ?@tfead@&ﬂ“%“%@do‘faé adiBindtifatipp &0 the dddpibeolof
such nol ecul gig tlafgetdd&ltbs SheadmMitteitioatchy Bé perférh&dbiy@ﬁ@ga &‘c&hmﬁsﬁﬁﬁdﬂﬁoﬁ an be

extraoty . & ooBer by Bt it s B o A R otBR O RBl T ¥t o can
be a cell- coratlmsuad ragpmanpblg acpmdmgpo elieehaftalsq/toel:)estamtmdeagemfttm patregt, twengit,
celI's col | ect.e c{ &@dﬂhﬁ%’hﬁ)‘ﬁt atPsRf, ﬁ'd%%@%ﬁaﬁ’ﬂ;pg 0b{ ﬁﬂ%t%%go me for

[ 0155] Alternative di aghosi s can
direct quan- eﬁifflP]éaQ i 572 ©f104RL, e igan b@@dmn@stqre@@ncreslnwe‘ytdavsﬁwfgw\/mwhs

Fl uor escei n- IgeekaRd kb thenl dahragpﬂo@ns@rypde%%sm@bga dosdl tman, J. D. et al.

5%269o?83@33o)éfé%aamﬁ?mce%ggﬁtmSﬂlh%}@iqegﬁaggm@ﬁ%??%gFﬂ@él%?%@ynudmggs e
i nt erferon-gamativeiaskerassays or ELI SPOT assays al so has been 47 WO
fg%ﬁgﬁf'ﬁgeﬁﬂ }]1:3%18‘ n(i)z{cglgté%? %&%{soglllbds?a%ces (fr comé) 1t18111 ofr[ ngfefeqt ﬁ? l glr d
more sensiti wbowhaﬁalnmméel@m@%mmp@mgltheamaﬂ@ c(lmlmamhemm mmma@pressmle al .
1998, | mmn'RTfé{rn{s H&&K thl:ghl\é@@'m aﬁ‘e)é?rrgsﬁlgle forilﬁ)%eang thar il %ﬁcle@)ﬁ@e v@{éﬁ

Dunbar, P. Pent aner s
2004- 2092 95A)mtr933é152%q’ Wi %elk Vil be eygregsod ¢ @7?188 f§ ) paWae@tqeéb%taﬁdéwgs (aatlg

Nat ure medi CitiBoBimmdktydBar &&%lmeﬁramadhmnbehmmc [1(9(1 Eﬁ»efe offisé ance, in
some enbodi mantmh?t he, present . n]élgntl 0@ @r ovi des a net ho i 03| ng

or eval uating® 1Fr?ﬂﬂ‘?o‘1fd‘éﬁe£f’é‘i intludiggwatory gleRgns Aeresa (?ﬂe%‘P’éGF%}an ? Feast
one of TMEM2Pohyaptleotéte. The pblgnypriasilals) cavientduipped tsheo adtidvedtabiecinsadiiog t he

t f d
LIPS 00§ oSl REEPL P A LITINRLED SR TRANRSOIREL A i SO ugder
det ecti ng or Sde?@r R Rirnglesgiption |06h0m@1¢§1>u501160<@1h@nmn ¢anghtie edctors) steepe.ga) ;

and  (c) coNGkAl s ilike!IDOuNOOB B2k U SSPABRAE! 5506550 S8tage th the
nduCtT o Nk 5739.118: 5.736,524: 5.679.647: and WO 98/04720. Examples of DNA-



[0157] In the present invention, the inmgunogen is at |east one of (a) a

TMEMR2 peptide sel ected from anong the am no acid sequences of SEQ I D NGs:

1 to 16, we2u/@23and 34 to 90, peptides having such ampPa@/Jauildioeie2puences,

and peptides having in which such am no acid sequences have been nodified

with 1, 2 or nore am no acid substitution(s). In the neantine, conditions

sui tabl e of |basisdczieho¢1~ycoéchnmgiwgﬁ:rmc&pa@kédl DN@TMaaglelta&edbhplwam ,ipBlyhiiees, art .
tured.in..v

For exanpl e, | noc

b esence. of | PHAGEAAES Favefsi b ipiiSoBRlA L ERy bloferh e Fiaehd't,

i nduce i rrrrunggeh ospeisslirmne@fal@l deivgrysisearalgatl. SngitamItI‘{H 9,978\8Be added to the
cel l c t or the
CTL in uct | on ﬁ?d)fg I'n f?%)en%&eenﬁ())hﬁiaﬁéﬁg gé @Ql%]r%sséa'b 61“&;:8%%?1' %ﬁn;

eval uating i mramgicogh exresEspEasE BElude siierjuated e hﬁ,stse Pecktas Yag¢ing Opept i de

cancer ther apywlpy. "ﬁﬁs REIrbRMMBALIPES tRE Bse StUatAGiadmelk f g add £¥ectdiqo Ei;ﬁ‘@ism? nt.
I'n general, durin r ot oc

| of cancer t nogenl C | des are
admi ni st er ed "Pelpe eesﬁ Ve a"sfiPBP @etPSP%Cg“f {U?DE%%@ f:tb?n@?a%$ € fe-
i mrunogeni ¢ pepbindesyreiynianadNpRbss ﬂteamrmmergynlm@eﬁlcfeoan@ﬂlé&by\eb&ss an
Accordi ngl Y ﬁlm%nF ﬁes (r)]r%leo‘ghgct%ha Vg(ﬁgr% efthqu %ﬁ%ﬁpllne Iu%? at1g1$Pﬁo\{(§lco pg d or

noni t or ed dUI’I ng cancer erap OCO er na
eval uat i on odeswwibed o, ergg BH. Patwuri\ﬁb ég%2@é§I48rés<ptbﬂS\@Ctom 1&B@Gd§ﬁclé1¢ Gcalreq:teepy

may at the ceppligi. 'Eﬁt?]%ct&ﬂg%ré 5@&%96 1Hrs%x%?94 al. M&Qhé‘%?w'm §P AL Rkte
present invention, enhanced Induction of i mmunogen specific CIL as conpared
with a cont r SP¢HE OEBEeqomUse s Hisjapetic %ﬂrw@lsg@ta%%rtléanwzaalpa@rg@s ed

i munol ogi Ca'ahéﬁldaﬁﬁi%@ﬂﬁ@ssb&aﬁeb@qmﬂwQ@{r&)lrd/lms&brshSMﬁth@l‘ﬁﬂtyﬁﬁﬁme@to‘H ered.
Sui t abl e cont roIé% for eval uati ng)ét he . i

nol ncl.ude,
Por - axarpr o deRedaliEd s 1B, M ev ARG Arneb SR e oS Ol
contacted w tMolidep@pddyd)0006: Oehit; ISthbdlpdpetladieI E&uM\BmUZQﬁm 6% 7881806;

sequences ot td-des. 48 WO
2011/ 074236P?§$§%%§%lb¢‘8§?2%82?4 %%E)rglgndom am no acid sequence). In a
preferred enmbdiliverntof a méynuﬂmﬁétr e e albjecs spohseither dirped, mupjiele case he

eval uated inggp; é&qy&'i‘&%g%%@éeﬁlt&a%&Hﬁ&eotﬁi\é &W Ves R, MihdlredD in which
i munol ogi cal response _between each i munogen adm ni.stered to the subject.

In particul af®%etelt AhBRT 2 X5 Vgt thg@%ynk?lﬁ%ded% intRAeRiDD ViED thelelge | s

admi ni st er ed ctits 4rBraf r@@dmtdmmgéagrmésm RSChEN GO knoal, Yespep@rdi,ng on
the peptides. In thati:ptpd e g &1 rg&hrl son of tzﬁ)(ep i nmunol ogi cal ?Ssponse

bet ween eachaf)gb‘fwaém ltV FELE PSR eh the subj ect show hi gher response
can be [DHéNWt i fHoe gcne[rﬂlrﬁﬂ]:\)(is of thamidtioalised gefthibeppeseaGoldspehtt adn Cﬂlurcaher

provi des ant ipRadhes 100311 LsEHA WhanRWL, 'E:lﬁthglfa %h@gprsegs?@g TONRHO

Preferred anti S specifica resen

i nventi on and\nfiRev Phagmpgah dogisel {ﬁ%la 3BiMd- %emll;garm Scigpge- 1998t 4 Qﬂe%@ 3t2he
present invemyé Qn&%ﬁ&rrmt vgRey BBéHeRPHIBS 6 i 10d-119 madpﬁpﬁioek@h@&o

i nvention as s, thereo Ant i bodi es ain eptide

of the i nventlgg %gﬁ #?iapﬁs”gef déﬁ%@‘ronii' gnadpite %fﬁﬂ)[a% %‘? H@\Igssays

and i magi ng nehheldey o@ncﬁ?ﬁ:anSlsmHea]ISécyforShtCﬁre@lnt 1nb61dl(msareaacf1bastﬁmwsie in the

treatnment, di [ Q 190t t

N2 15 al S0 de s Sar s BORARI Ak IElc TR R SE ST, BB

i ntracel | ul arhy Ke»cgq:re@se@Teamsﬁeb@@ﬂ Efspré@(gl A Isa,h@gdt@ryd%amal aredkodPres) may

find therapeWYclggge in treating cancers in which the expression of TMEM22

is involved, exanples of which include, but are not linmted to, AWM,

bl adder[OblalﬁcerThem%%a&ﬁlag@@awf@@rbe ‘qrylnade mab BRGNS HBIVENREC and

fSCLC h[ 0 éﬁl} Tlﬂéctﬂfneﬁlgs}%khl NSRRI @inﬁﬁlsﬂﬁt%ibﬁ %qs%%%ﬂmﬁﬂﬁrammmbwlm% faNsé say
or the detection or antificati.on of the ot ei

09) of 1 r agritt 61 eRRSY b oy RuGion G bt R S Tallg e

selected fr omstmm)mgr SE@tddEbyN@smp]]e ddmidiStratkist The3d®santlthdpotymubBotidiahhassays

may i ncl ude | I - 7] and

Ng@g ﬂﬁé@orac@ﬁé Tl fred g%&lp{n gbgﬁu&&&ﬁﬁ e%CQJm%ﬁl%%%Ph&ésQﬁ

binding a T ein or g@roprl
cont ext of t s pwgs@m canrpeendiusted, apamrlatﬁmmgrdam fofbridiseaspimblt epteds agdvEMR 2

pol ypeptide R afesfagbhy WE%EP%B'[K&N% aﬁﬁillﬁﬁ)@ﬁfdndﬁlcf@ﬁéh nﬂld@@oﬁma@i@y 8008 mg
sequences sel ected from anong : 2 and 34 to 90. A

: 16, 18 3

bi ndi ng speci® 14 pedor 8’?&@%6&90(&1?1%% %%mgffﬁéaxwmﬁ q hmgﬁpt Pane- B £an That
is, when the binding between an anti body to be analyzed and full-Ilength of
TVEMR2 pol ypeptide is inhibited under presence of any fragnent pol ypeptides
havi ng an am no aci d sequence selected fromanong SEQ ID NGs: 1 to 16, 18
to 32 and 34 to 90, it is shown that this antibody specifically binds to
the fragnent. In the context of the present invention, such inmunol ogi cal
assays are perfor rred W|th| n var| ous |rmunol ogl cal assay for mats wel |l known

- o, L, L 1 o o "



[0162] Rel at ed i mmunol ogi cal but non-angibody assays of the invention may
also include T cell immunogenicity assays (inhibitory or stinulatory) as
wel | as MMQ20imMd#23g assays. | n addition, imrunol ogi cal PERGPHYI/HERIOAS
capabl e of detecting cancers expressing TMEM22 are al so provided by the
invention, including, but not limted to, radioscintigraphic inmaging

][ret godis usi n?e laakeliaeeadhtbodines fal diiao phaserty femémﬁhﬂh@r()ne&k@]lﬁdaﬁﬂayﬁt can
ind clinical _use in.the detectio nitoring, and prognosis of TMEMR22
,préas?gl%ﬁglg%ﬁg?sﬂﬁm?h@oﬁﬁcl ude, but are not linmited to, AM,

expressi ng cafcarE?
bl adder 0t cerX. Ni&Godessaphthg psptokes.oed Oivmand Oflbst at e cancer, RCC and

SCLC. [0163] T ecent. i nvent Lion: al T ovi . ant i t inds to
t he peptide o1tal€hte gs ?%gﬁ??}gﬁ%q (gtl%%l? ?g]gd)gyégﬁﬁtﬁ he llo?ll\r}téﬂrlltlB ?g%edcfgﬁ&gg&lgged in
any form sucdf@anddndet dharxepmssrytABhap! Bisthressn iakentigngan he plggased for

anti serum obt@ivegd OVLJ. TRYREFIRY, Ry dlcBBliesSERoRSs hd APOS tand dkell e
pepti de of thgﬂlhnventl on, all classes of ggé:sztgnal .and nonocl on

I
anti bodi es, HOMGHaHAR PHEENE Qheh EOHPRHINS 78 pagditonyl S%B%Wdﬁﬁoé‘@heti c
recombi nat i ofnhibit 8TpeiptudiiEliof. Thhe ahnvLhieiatiremseibnad paanantutgehagdeatspbt ai n- an
ant i body may (he. derl ¥ed JI oM ANy AR LIRL SPRGHSS calPhd us%;i%relr &E’Jig r§4qy! ved
froma manmal Such as a Huran, fouss, or rat, “nore preferapry TToma Aunman.
A human- der i wdditipe gcirdde, these ibdudibg dienggtiflesomdipodymigiebadstsicde borlsambabioaci d

sequences di $g,58%PE! & Nscuk QU4 ARG to the present invention, the
peptide to be used as an I mmuni zation antigen may be a conplete protein or

a part il8H13ept(l h¥legrodioh éndyepeainfgzenapissgntingicelbe@ti(ehé may i ncl ude, for

exanpl e, the aAefReseM) nt&ftivh pabvidds BEREBNf ifddcirtgeA PTHHith fhi ptinof a

pepti de of ttasggr%sent i.nvent.ion. HFr ei Ny .%n ?ﬂ;[l bodﬁ/. is defined as a
protein that U USNE oA A Rebmlr POt R gf HivVE ¥ agment of a TMVEMR2
pepti de. |n a Theehahodsdfenbadieme ntventdon aoindd da\stepfoftchetapiies ARCs withelnt | on
can recogni z - g 0.4aC quence

sel ect ed frﬂ%‘%ﬁ?@%@%%ﬁt@f‘ V%;%’gyllég,%zofggxlo\%ﬁ&gerﬁ% %}ge 'J@g[hg t hods for
synt hesi zi ng contagiogepPCawithtlee paptidesarovimo Fan mhkide thesstepafofier t he synt hesi s,
peptides may he QRLLRPAIPCY f%hgﬁ]ﬁglﬁpﬁh&)r to use as immunogen. In the
present invention, the oli %ope tide (-e.tg., 9- or |1 Qrer) may be conjugated
or |inked w tH:EcaMptEHEdhe & gﬁl‘?gﬁt@gat"ﬁ@ DfRERTSKeni city.  Keyhol e-1 i npet

he (rjmcqu 131] ( Klile ﬂuscmb :nloklﬁlmml S pdnﬁcm@rmhcebft %eﬂgfaﬁ&ﬁlcfﬂé D@ljulaggﬁhm KLH
and peptide arg al so n in the arts. . ternatively, a gene
encoti ng a pebt QuSBiiEs. BN ehSn e GpenymER rubP R RSl el Pod

i nto a known targreessintigenseat their celhswhace so aherbeusegnizedtbydpepooaytea. PEst cel |
as descri bed I ! . I :

recovered frg%!?%ﬁ fégeﬁfl-@?élg&g#&ﬁgéﬁggg&%%g?ffllgz%lg@ﬂgfh%ﬁgﬁg%n ard “net hod,
and may subs®geiedes oy thsepressaiginsntion canbe geasl asAhe pantide P &Ry b bxrgresebyes g
eXprgSSI ng tlihecctﬁﬁﬁhhﬁm \thhbth%f ﬁeﬂtﬁd@%fletﬁisqm@l_ti@)ﬁlem cal Iby synt hesi éed_ ltOﬁpE Ih de
may be as e antigen. An mal i an. ani mal i mmuni ze . e
oY i oo, " s isrardibhy Bttt o RO s bt ep 2 S DBDES) oSt
patibility witd borpaunt et @ptided Wish APEM il OivocE€bhsefusitigNAPEs natherigl @TDh mecount .
In general, ani.mls of nt,i. r.pha. or i e fam|l used.
ani s of ¢ ARPELT ¢4 pORIRT R ine REFITIRIBOZE, ThCHER LRI bt S

hanmst er. Ani sahtsmpfatesienéthnd piyadraigstasingtibe peptidedef, thisonveagiampd @ subjedddlod t .

Ani mal s of t Rey RE it LM 1i)s i8S hedfble {ooardnﬁfﬁ@ﬂépt)@l n@ SRS Bhingahar rhi ni
(ol d world nonkey) such as Macaca fascicularis, hgsus nonkey, sacred
baboon and cRE ok hds invention to a subject in an expressible form, so that the peptides of

this invention are expressed and contacted with APCs in vivo, to consequently induce
APCs with high CTL inducibility in the body of the subject. Thus, the present
invention also contemplates a method of administering the polynucleotides of this
invention to a subject to induce APCs in vivo. The phrase "expressible form" is
defined above in section "IX. Pharmaceutical agents, substances (2) Pharmaceutical
agents, substances containing polynucleotides as the active ingredient".

[0116]  Furthermore, the present invention includes introducing the polynucleotide of this



[ 0166] Met hods for immunizing animals wggh antigens are known in the art.

I ntraperitoneal injection or subcutaneous injection of antigens is a

st andar d wetbod 74136 t he i nmruni zati on of mammal s. More spPETIIPREADI2S
antigens may be diluted and suspended in an appropriate anount of phosphate
buffered saline (PBS), physiological saline, etc. If desired, the antigen
suspensi on Mayvehgominean WIPChoamduap pVRERIvidt € TRBdRibikfy. Roisdxam@éy, theadj uvant ,
such as Freund' LS onpl egﬁi zlﬁésﬁ%qant, made into enul sion and then

admi ni st er ed 10 AR} Preferably, it is followed by several
adnmi ni s- trati oilecofg ARCS om advbgettwaith an appropriately anount of Freund's
| nconpl et e ad {¥fheify & phiyiulifoi H8¥dng ABARRIARL Bhengar i er my al so be

used for immniza nmruni_zat | . serum nmay be exam ned
by a standar dtapeh ¢rsdbefpRerformed acdesadhed ahovh i BtV bAnged-peseingicBlddi es.

[0167] Pol ycl m@kna@lﬂéﬂyb@l@'p@éeﬁ‘lgﬁ{/é?ﬁibn;pﬁﬁq(ﬂh@.&tﬂl&ﬁ% R p&é&ﬁ riRE 88 eMtigénvent i on

A SR TR R AR R Y

from the bl oedhelyn grynmebay entinonad oﬂiﬁadiﬂtbdfollﬁﬁlhiygli;tepmal ant| bod| es my

I ncl ude ser UE] CC%HfaC 1nI nrg EDE%VI Ol lt%rf]:%lf thantrles% n%?ﬁtl nc1n Q%ix;ohoer i}clr action
containing t e> po yc 1A ant'i |es nay 1ol from(% fe 'Serlim

| mmunogl obul ivivoGaad M can be prepar ed from a fraction which recogni zes only
t he peptide il i E i col um
coupl od i th fhe SR SR e Pt p o b, g
this fracti ofRisi ng protein A or protein G colum. [0168]To prepare

monocl goai7] ant(pr[ét}@a,ofIlﬂHﬁum@ GIIéLd s are coI I ected fromthe mammal i nmuni zed
with the anti and checked |nc d. Idevel &OjrdédeSI red anldl bodi es
in the serum ed)é%SSP‘i BB QPI%YJ: SaIP%t 0&81 a"e NSlnﬁd 7 BrPihe

i mmune cel | s pobadclbatiides gbrlexbusnasror ABRCspifefiie iralehytorbe obt ai ned from spl een.

Q her preferre I f %té[q e
i ncl ude, for 'ﬂlefﬁ)t%s%mlﬁLCI}Q%h aso é%)\qges IHgtﬁgdS 0} ﬂldtut'ﬁg s%sinwgg?@%{g bl y
nmyel oma cel | sleltde ﬂgmémga@c}mlﬂpeead@ﬂl@b@ﬁtagabﬂwf foprainge Beell @nepwr fleod cel l's
by drugs. [ O%Q@nu—%é‘og%%gﬁa LEMPIRRGY p%ﬁ@dé@%@ lt%e&%’[ InSeffh H8 Hiuged

according to known for exanp net h of MIstein et al

(Gal fre and RPI&0e; Erefevé%lhdh%mEW?er lwcmg %LS(@%% 9t leashaug, piep pjected

hybri domas olﬁtoanalﬁdng)y the cell fusion may be selected by cultivati ng them
in a standard se t hi

20111 074236PCHRNSIGEINBB I TaP M ot AT AN 4 PR TSl A waci
The cel |l cul esesneshatygreseatsion 1tscsntfa¢me«;bmpiex hiearHATL Aremigemufdor pepevde ofitheday s
to several I being sufficient to allow all the other cells,
with the exc g%?%lﬁgafﬁoﬁl %ﬁdea red hybridoma (non-fused cells), to die.

Then, the st afBhingofiging & pglyarglentidsienerdinbe pplapersidesknt iscapable of faming? one a
hybr i dome cehicrouQRug iGehDmedarinick ant pdyad of [RBAAEIInAdkoh adah oLl
above nethod, i.n which ﬁénon hun%E animal "is imunized with an antigen for
preparing hyBPF%Félrfﬁtoang ROPYMPFOCyt es such as those infected by EB virus
may be [0 Ir]r&} ni A8demihe fpep\nctmepthe gelynpapdtidde, £RQY, @8 stssgmeebf e prestitdnventipsat es
invitro. e ved
nyel oma cel | %rét#gtuglasﬁeé ca Sa E%ecngéleefﬁﬁ}l dlnftﬁ@jqesb %3' Oftthe Su%i:gﬁpag(? to
yi el d a hybr isdergth pfthduumnwge gesgessertggetngntan caver babys crﬂmlchs Thb, ¢het 0 b| nd
to the pepti %gesgﬁtrln%n%f?faﬁb 6 kke fol %‘8&3& hagdd RuRh 1ﬁé’l§&’es~1ﬁ‘@ﬁ%%§a&°ﬁhﬁ@rmg
Appl i cation E The obtai ned hybrid S are
subsequent |y ﬂ%%?r@élé%ﬂiﬁdtﬂﬂywbo ¢S ﬁlﬁd’eﬁﬁw expspmasydt dtis Hvepiiietognybiesk
ascites are wiﬂd@@é@thsThe obt ai ned m)nocl onal anti bodi es can be purified

by, f f t G
o urm O FRRE  SerBAEERan G S b R B EGHA B e e ehrey Mogr b BHieh t he
peptide of t helutiesenCTLavknddtvatel] CTdaupdid be Trenadtd thodybjedt. Fdrexpmekent

i nvention can &&h&@&ﬂPQﬁfesé’[{%'u>{ve‘1186%l5}>ul'hh‘]§éecéﬂs°&n%ﬁ&i Qeeétgpgst nof the

pepti de of the presen S0 as & candi da or agonists and
ant agoni sts of(atdndlepiéns ABEs fff)mt%ﬁélbﬂﬂcésent invention. [0172]Alternatively,

an i nmune cel |(p) SRS (R POTHNZSS iR epi®; aRi oduci ng- an-
(c) co-culturing the APCs of step b with CD8-positive cells.



tibodies may be immortalized by an oncggene and used for preparing

nonocl onal anti bodi es. Mnocl onal antibodi es thus obtained can be al so
reconbi nawol29117¢33ar ed usi ng geneti c engi neeri ng techni qoegPiEee)728%0r
exanpl e, Borrebaeck and Larrick, Therapeutic Monocl onal Anti bodi es,
published in the United Kingdom by MacM || an Publishers LTD (1990)). For
exanpl ¢0120] DNAHencRCH todead-ailtuiddogiyh e yCIse peditveailf iroibodd siepag akelbk, such

as a hybridona _or .an i ni.zed | ocyte produci .t he. ant.1 bo .inserted
"hto an appr o RS e TR R B AR b e
reconbi nant aRGsbodygscribed aprwesenectionv &t Aotigeal geseptiny calbs, thewghrthe pasent

anti bodi es pr -ed. i 1 : i of

the present fﬁ%@%ﬁ?gﬁﬁ)ﬁ&g%%&%?%? P omg b APERh R ey BRECROG

anti body, solifssWdas qommpenefsanBLApatigen sndraepeptide Abthiselpyendies. of t he

i _nvelnti OE- _ Forlnité‘a'ifi(%%)(i@h 'Atpngh tﬁ@%k&@ﬂ%és EHa@ﬁf&ét Hts OfMs ﬁﬁfa%@lafoﬂi gRigfan Fv or

single chain_Fv, (scFv), .in whi. fragnents from n ins are

| i gated by aﬁ{:%é?t&?ﬁa&fléhq Eeﬁﬂg‘? 0{&1&%@6 tigp cap L‘? algp gie Flelcﬁ{c REg§enysa 8s:

3879- 83 (1988&)ventiduico speempliacalalnyethahwaatinbo@yorh¢sqgesntingray itbeurgenar at ed
y treating an [ .an enzyne, .su S _papain_or in..

Al ter nat i ve §OrRR SR ER A i REB Ry SO RnRaREh hl o RARE i,

2011/ 074236 PCD& PG GD7.Z28h skosputes dnayi hequepaset! hnthe mathasls plessdednbarect or

and expressed i digh ePpLBH.at e host cell (see, for exanple, Co et al., J
| munol 152: 2968-76 (1994); Better and Horwitz, Methods Enzynol 178:

476- 96 [P1Hd9) :Fuphgeparp pllaien Bkivdpeed hyepRedrcinns g4hs| that riacludeg 2. palyny-1989) ;
Iéamoy ii ll/ga h@%ﬁ&gawgsggl kﬁé‘-%_Cﬁ?%b@lgt S@ala%@)to tlBQié§T g@@WB_ thtgtinaénﬁlon gﬁbggg%
nzyno ; -9, ; rd apd. r, en ot echn : -

(1650)) . Tor ot %ﬁ%ﬁ%hm@%ﬂ? et YIRS AP SRS 8 Rty of
nol ecul es, sUVHIEE cgdbtegepthy(T€iRD)"gl ycol (PEG . The present invention

provi des for mdi f ] | i T i f4 i

Pbtai ned by cAadRR e B Rt Ehron TRE, R Gttt RO SRR

are convent i ehaimaceutidabadeins|sabst§nges7d]wimpesitign indicing GhLsamthetsdlthe ofetheore

present i nveptdiQs MRYsLolihAking dr Afnfl AN TR dj)éi)ti@@()f R PYeseRERVERDBN Byith a
vari abl e regi on derived from nonhuman antibody and the constant region

derived fromPRtfaseHirellhaerFPtagle 4ies: humani zed anti body, including the
conpl errer2ar i () BRthRAS Mdigingaginaine (€pBseder i ved from nonhunman anti body,
the frame wor ﬁv[regi on éFF\Q atnd t he cons%ant t%e(%i on deﬁi ved. from human

ant i body. SuchH &RV BER S ARHE" BFEELP o BARIPHHGU G & HBRAS SERMSE ogy .
Humani zat i on agansthiesepes frdntee do BYIEENIBS tSuitable dipeasedeelidedCRRsepexaBfess@quences

for the corr I J ('CS@E, rhoeyen
et al., Sci eﬁg@ggla%%gﬁg%g%???%%%%%Q%Irggéérr\lga%rsuc ’eﬁgl?wll%ﬁ}lsze £
ant i bodi es ah¥mpMimEe Prestaheased RES, angherledEn substantially | ess than an

i ntact [blgmn Vﬁfei@&hﬁﬁsqﬁaﬁ&&thhé&pbﬁﬁgrﬁ%ﬁiﬁ% écgeﬁﬁl d?)éoﬁlbﬁs_ifg&g_rc%ﬁﬁﬁﬁﬁi% E&gr
sequence from.a non-hu speci es. y. human ant.i i es. i ncluding
human vari abloga’reé)gj’PBﬁeénC&Ehea}g‘a?eﬁ e t@%ﬂﬁ&ﬁ'@?@ﬂ’é@%ﬁ@%ﬁh‘&g &@H’s&%?r%%i ons
can al so be usedtivéSmethodatsoloicaplaanhdedpiniudend ofisiaagmeasi APSs t echni ques
known in the art..For e le,. dnvitr h i pvol.ve. use of .reconrbi nant
Tbrari s of PRy AR Pk Tibd PIEIEATod ROpUATLY 36 G SRR E
Hoogenboom & Pittmiaseytical agenls, sBistinces22 o@@0sifiagdlpartiGilany delpgt dasarimg

anti bodi es cap. g o@%eeplﬁﬁné&hﬁ@ﬂ%lg%\ﬂg@ sQbstdHePBLh QBILADYH B pleREit | Nt O

transgenic animals, e.g., mce In Ich the endogenous 1 nmmunogl obul i n genes
have been pardiyealipyavyacepapile pddifion.nbgexasamenandrbPss BpserrmRlorsser i bed,

5. 025, 126, 5 R b L D1 Ot e oBt onod e abave iy b

: : ;. 5, , X , nti bodi es i,ne s e.hay be
ourit] ea i o HoMBghaY: EisoRss eSh et ihmeuaeet SRC St T RES! Py

t he anti body Mahodsaisperthe pepedes egosomaigAPOs inkCIepasagraon and purification

met hods used f - t.ei For I '
separated and 1?1%&9 %’? gt(rjlﬁ%%/&{o & é)[ab%?vdg% %@é?‘gg SgP @%%%J&Q&Hgmgg%%{%a%ﬁ?é of
col utm chr omanasgutzgghigest, sgbrEHCaSr ePNPsiian ipHRGBRMITBYRROISYPONRE,| Wherein the

ultrafiltrat ig@hodSablub@Gne sep ofl hdthk$iSor rofiRu1R@ Y/ @AE ¥ RIN SFehdflksent
el ectrophoresis and i soelectric focusin Ant i bodi es: A Laboratory Manual .

Ed Harl ow andn‘ﬁaﬁ}?lawﬁtaﬁéﬁhaﬁ%gfcﬂu@ﬁﬂlﬁ’ﬁﬁ@%bﬁﬁ?arﬂ%oratory (1988)), but are
not limted thereto. A protein A colum and protein G



53 WO 2011/ 074236PCT/ JP2010/ 007228 col ygm can be used as the affinity
colum. Exenplary protein A colums to be used include, for exanple, Hyper
D, PORCS wiodoBSapmzssose F.F. (Pharnmacia). [0178] Exenpl ar yCehipaned@gsaphy,
with the exception of affinity includes, for exanple, ion-exchange

chr omat ogr aphy, hydrophobi ¢ chromat ography, gel filtration, reverse phase
chr omatjom4ap hyAlteaﬁbamem t}féﬂn@thdid)ﬁﬁﬂh@ gfeaahyn\aandoﬁ h&ylihd‘l@de( thé k@b ©fiadif-or
Protein Pur|f|c§ aracterlﬁaﬁlon t \@ﬁg%or .Cour se Manual . Ed
Dani el R Mar¥HARE 'é‘tva%“lme Ol R G SRR lﬁ%b %?ﬁﬁalb%-ess (1996)). The
chr omat ogr aphi(e) ppeptiddof te presentieverdonj ed out by |i qui d- phase

chr omat ogr aphy R 9 of
absor bance, eé2§%g& a@%mg th%%gggﬁbngL%%%ghigé ?é%%ﬂlgﬁ?qﬁgﬁgﬁﬁgﬁg%%say
(ETA), radi oi iflaoABsay ap RM))H@M?S@mlmmmﬂP ﬂ@st@WébmW}P%é)nu&Sed to
nmeasure the apirh@epr bi nding activity of the antibody of the invention. In
ELI SA, the antlbod of . the P ent invention is imobilized on a plate, a
peptide of t hddl % ﬂ??ﬁh F@*@%%?P@ﬁapﬁ“ﬁﬁgmblate and then a sanple

cont ai 0] a dﬁshercﬁﬁhteembf the ghyesesiavenaion oaahte:ro@e&uplem@g BANMEM?2 edqtbebody
produci ng ceI i fi ant | bodi e d, Then C ry

Bt body 't hat epis g b R BaphBisaiPush Gt B B SR,
enzyne, such hasteélt%a‘}thhe bbld@@maawas@(xl @Oalmﬂus e@hcea r}uﬂnplmafnp Ipatsgnté sancer

i ncubat ed. Nextc o g@LCV\@&Hr@ﬁ lgaﬂrlm%Xﬁ@acﬁﬁgﬁrﬁ%rﬁmf the! Ghecs Br EJhEJ.IrI’IQaD henyl
phosphate, is added to ? he absorbance 1s neasure

eval uate the Cﬁlﬁtqab‘é?mmﬂsﬁmnﬁ 50%111%& thg agifveripgredighis) ib1s paeteraRipnieeniorm ¢ he
peptide, suclkyatedtte etxpfeml&alevelr ofN:N/IEMEQIlﬁ lthef ¢aRBERRBIS oﬂmu&&o wee@dars id he

antigen to ev uat t he bi of the ant bod Bl Aco

(Phasmci a) - FabEed gumged Vb apateene G sbr Byt RN e gnEeBRoy st bt ng
to the presemptesemisyntion prc[xﬁﬂe@&]rﬁéthochﬁmmeam dvnds (ai/ércmxﬁres'sntgﬁﬁ\/IHMEctl on
or neasureneg&lafmgmggg% qﬁbﬁﬁeﬁ@ tepg@ntlon by exposing an anti body of
the inventio 1% g g Po contain a peptide of the invention,
and det ecti ng lbdetmsmglthﬁge&ph@ﬂonﬂw@ﬁwl\é% anest cpls ettissemetitpioed and

t he peptide. fmggggﬂﬁgxghgnﬁgggggrQﬁEQQ%ggt|on or measurenent of the peptide
according to the invention can specifical] % detect or neasure a peptide,

the method carDFPHgiiethesxaresaen kg O MENE MM YETRACOSEhe pepti de i s

used. [0181] Xiii) adﬁﬁis&ﬁﬁn@zﬂdeaf&@&ﬁe (ﬁﬁlﬁﬂ(ﬁlent séhetepfRse MhohHie B (D) dedrided
provi des a vecgtor

d h
PRI A I el R T O ek et R R

i nventi on cawmofitald use to keep a nucleotide, especially a DNA, of the

pr esenty, ent i

Prvent 1 or ARl B B8t ink PRI Ro KR, PERLHED: pharhliCe RIA Eih
gene therapyPOPGQBQPVW€H@Eimd@ﬁiOW%“ﬁmﬂﬁ@ﬂ“@Bﬁwdéﬁﬁn@%@n&éﬁﬁ@ﬁbﬁkﬁéﬁﬁﬁlf|ed
and produced ab@veaferfsQﬁl @Hﬁ)iﬁﬂtraﬁﬁg t% a &8 e'ct lﬁzﬁq GanéMGQ@rexE}'é@ phesMbiB101 or
XL1Blue), th ct or h@yld have 11/ 07 %ff 2010/ 007228
to be anplifi %Bt hWerdscBe Presfist lan‘r’P&PRé‘r‘“ éHE)Vf adRytR {OREenHERE &r med E.
coli (e.qg., au@eugebeseab@nmﬁagHMEhﬁﬁh@ﬂmﬁﬂubyoﬁmdpuga&umhmaSnanﬂmC|II|n
tetracycline n [ hen| h

ML3- seri es vef?%ﬂ%n&%@@gtﬁ g gggc of@ggaﬁﬁﬁgﬁgn) ﬁ%§€ﬁ$@?ﬁé§gg @éed’

etc., can bedagesil cancﬁratdﬂs o1l tgraye, PRI an piDlrdREﬂFf Tém éprirc?)mmeChﬂosmlqgmahsed
for subcl oni @gn@(ﬂqe\@fo fh% ﬁ'@m@l%s At VR slubj%ét HRRaNQE Wi rﬁ&‘;sﬁé &g above.

When a vector i s used roduce the protein of the present ‘i nvention, an
expr essi on va&dthghe @WM@%BOU%PUCFO)I@?]IF’S?GHEWH%F(@ Taﬁn@mdé@%tr%mgect or to
be expressed chiteFof B@lpressitalehtioa e dé@@itﬂaﬂ(}ﬂﬂld%@aétaﬂb@lbws'“ cs to be

ae | AP Te S idsdt Raioen O s ST Bs Rendil B el RO R TR, - X

exanpl e, Iac@nﬁmonnbkﬁg@M&nﬂdﬁdaaheph&bﬁuumm@dﬁnmﬁ4mnﬁnﬂmﬁﬁﬂﬁmeASEB J 6:

2422-7 (199 22)1“31\4]?@2% BE)EJn%ﬂ?%]&r su tﬁﬁg TS 1§§ in%{ulde alee%(ia.’ hﬁﬁgd éc]‘ %%aﬂg tlg s]ug§ 8) )

T7 pronDter can e C|en express ne

E. coli. In tahéﬂutdésqyébtas bh@%)@psmal(dnnrmerrﬁmf%r)lbly, @A@xmte?@swg%qﬂem
(Q agen), pE@Eﬁleasa&PréFeBn(am Myuspo%aﬁaon fludisin ép"’xth@ﬁzﬁfc@fl ahby gal2howhi ch

expresses T7 merase), for exanple, can be used
cancerous eplthehal céll or an epithelial cell derived from tissue suspected to be



instead of the above vectors. Additiongyly, the vector may also contain a
signal sequence for peptide secretion. An exenplary signal sequence that
directs tWo2pHp7#3¢ to be secreted to the periplasmof PREJE2010007228 s t he
pel B signal sequence (Lei et al., J Bacteriol 169: 4379 (1987)). Means for
i ntroducing of the vectors into the target host cells include, for exanple,

tgg cal ci um @Hﬁc@deﬂeFﬂfﬂiehQﬂneoaﬂIir}t e @ilandy BpirEidddronietchdthinddddaddly! n
addition to

col i r on vectors d rlvedfromnam’rals
(for vanpl e b pRh AR Rre SRS it RIS b et ds. ko, 18(19) )
5322 (198W)]), IpHEr, copEBIB) the pxgsr@syationactmts] hbeeh de&;lmﬁrredrfrdrmsémlogiedll s
(for exanpl esar'ﬁEl%‘%ﬁ&t?s BRG PR dﬁ%'éaﬁ%: ?rﬁgé S ﬂré’cﬂto %t"ﬁmmaﬁ%%%) On

pBacPAK8) expressi on vectors derive ants

expr essi on vé Fher haed; it &g copbeh layel m%qietwmweféom@ C@nceeréwlogw say Xcw) ,
ex p[ €ss Idon VeLiefdrfedds ht ¥ ethntsOm &&Igo@levép SBffel&hcd betv%é%l l@@@ﬁﬂble et%i%rsﬁ@l&l on
vector deriv i chi a essi on nvitro

pNV11, SP-Q0 ‘)VGL?ﬂf{n ?égﬁﬂi ﬁ&ﬁlnga\‘?é)EtDBnggb@fiﬁﬂ’/gﬁ P! KL‘EVF% Q(fscog é (e.g.,
pPL608, pKTHSGUs can, lneiselseeping @engst atlue etxgretshen mle},sme@kmcﬁbm bt ttb hﬁfemr esent

| hvent | on. [ %FE%JFI ) Or[?lg E:ar%c%ro%x %r gn cé cgr uggtﬁll% ofI tﬁ'e gerf %mﬁﬁ gdntroPCh as

CHO CGOS or e vec or “SK ave a prono cessary for
expressi on i gesasahcludd, byt arf opt ma@loebet@hetllﬁ\gﬂﬁeml@mﬂeﬁ phdAphhiegdahyet al .

Nature 277: eﬁés%@&d)mbdsbﬁaf\%%élﬂ—ﬁﬁ pronoter, the EF1 al pha pronoter
(M zushi ma et Nucl ei ¢ Aci'ds Res 18: 5322 (1990 the CW pronoter and

the like, and %F‘éﬂ%‘&bbﬁ/tfﬁat%‘?ik@ﬁ PiRsRRt efhod i) REgferad )%maﬁléaaér%m%aryf or

exanpl e, a dingnhas isharcButgenfotphiestede. £y h@ngt, wgn h@Antin pridR@Weiule, ri#18) ) .
Exanpl es of novvn ct ors, Wwth these characteristics include, for exarrpl e,

55 WD 2011/ 074 S;?P%fé’/%onzs pMAM pDR2, pBK- RSV, pBK-CW, pOPRSV and
pOP13. [H®]f O|A@\Md]% exheplesant anenpoe sknegptess oniléveliof TtEMEhan the esent

i nvention angeltls oratﬁ?ﬁe% ob P dadﬁi‘orﬁ q{ﬂ%ﬁ@étyls 8%%1111]11{1%&] %%&Eﬁgss@&ﬁev | A8 vb h& Sare.

The exanpl es "are no e scope of
the inventi ofermeshg n@trz[r@qm]qvﬁnmlelaIasldép@thlhtﬂﬂ,susnrgemuhoqisd@@WH gy |

HLA- A*2402- pggi Pd)ﬁ/&aﬁpley EH@:']HQN@&EMMEM?M mJRPB@ uéﬂﬁﬁecﬁ’ﬁﬁﬁ@ﬁﬁ%@s %Qf”}ﬂt he | WG
Cell and Gene Bank (Sea WA) % - positive obl ast oi d

cell line, arddgegom mﬁhpﬂ%gﬁfg gt %%h?fﬁhﬁlkfé‘i}z%}oéhég}le@éFelCU‘l)fi ey bwg%rrlﬁ PEhYs ed
g rom ATC(Cj: 1([)@1;&71;] &randir@lg! Ehes@e @ tah f@ﬂa}afsTpg/%ﬂaNtQag@bte@r ?aeq;m%d?é éi{iféAs'E/iX\ﬁggge%

-mer an 1ve rom a I nd..to - A* )
ol cour o wer 81 TR 1S Dt ity b0 Tl MENEE sl beoBr et B2 in-
(www bi mas. cifernmition @6 MigVIB2. didnleaarbpladthe CPaik ef TRIEMR2 13y bemsadals 11094,
152(1): 163- élls(%ﬁelsj ﬁgﬁ%@géra tfd I%t)eﬁ(\fﬁép 9](21%919& withol @t&l%@ﬁ%l %gré as cgfég ffNet MHC

3.0" (www. cb ces uus et i ssue Anti
62: 378- 84, 2003yentRpkstaees ad isptopqspust the AXEession lgpel ph - gene npy(E detected

Bi oi nf or mat i @§ theaQfeRditylot3Be Bybrid?RQ4aDels. Addi tional |y, 9-mer and 10- ner

peptid d from T TMVEMZ2 that bi t 201 nol ecu wer e predicted
usi ng ﬁ@qﬁﬁc&e herfﬁ%ﬁsthH%ﬁcPB%%“ we BCts‘K?HJSh@QP %PBU ‘isﬁkgsl? fc.
(Lewi sville, byemlﬁcamhsaéemgetéaloa rﬁéthmi;e(e@ K- PdRpk&&h psiyiieihesi gsoet hod

d fied h t h
(P he. prrelSESEEH, ALAAS Bl Be: BRRSfing B nfs ler e et ef m ned

by anal yti cal SﬁEtiGCdbd arpaste @memuqr@ﬁ@iﬁoytmmewsi methpeé dplridiresaingder Pept i des
wer e di ssol V%‘%dg@ntdfn%ﬁ&ﬂabéh ﬁﬂh%é?ff'di‘%\(« %@%nt%n&@loﬂyt’oﬁhe RN 8 LPTRfEND2 - 80

degrees C. vitro nduct i on Monocyt e-derived dendritic cells

(DCs) were ufédlsg% Bt Herphise sefpesy (dridiafigpeonditigns Hetseetocppditions ¢ T
| ynphocyte (Ghidr wiSIPOPEDS o gainRS tvilpByHridiastoRfs@seat Rguence, but not to other

sequences. Stringent conditions are sequence-dependent and will be different under
different circumstances. Specific hybridization of longer sequences is observed at
higher temperatures than shorter sequences. Generally, the temperature of a stringent
condition is selected to be about 5 degrees C lower than the thermal melting point
(Tm) for a specific sequence at a defined ionic strength and pH. The Tm is the tem-

perature (under a defined ionic strength, pH and nucleic acid concentration) at which



on human | eukocyte antigen (HLA). DCs wgre generated in vitro as descri bed
el sewhere (Nakahara S et al., Cancer Res 2003 Jul 15, 63(14): 4112-8).

Speci f i caWbyo1pguispher al bl ood nononucl ear cel |l s ( PBMCspCirgoteb/ed2ts om a
nor mal vol unteer (HLA-A*2402 positive or HLA- A*0201 positive) by

Fi col | - Pl ague (Pharmaci a) solution were separated by adherence to a plastic

tissue cult urse%dMSthe fnlisbei ﬁﬂn;ﬂtmkmta@(lﬂ)theﬁﬂtaﬁo&t t@luemel}gzibnaizem Eh‘é thger nonocyt e
fraction. The_non

f
000 Ui o ST RGBS ER T SHRE B b LRGeSy ol & RUEREA®  Reo
System) and oGO0 of thoprabas erelosukpied at5quiNbripol T&@?ﬂb@@@fﬁgbﬂmﬁdﬂbﬁm&ﬂ%
(IL)-4 (R&D %X%ll(ifsmn ’wﬁlcﬁ‘ltﬁé’ %1%9&&%&%)19}@ A §sqgeﬁ‘);2b(§)gpﬂb%¥[@ szi((){?i ty}t)iﬁally

heat -i nacti vate

aut o ous serum
cyt oki ne- i ndabey Qﬁstov@e(%M puliwe pnvior Rtheosals batagt amtm% wdéh%wrrtppraﬁ% is

synt hesi zed I@?Ehét%éutl% de@&eptef‘éﬁﬂﬁ)@t Iﬁf)bé’s dﬂp@lhﬁz% @ o t@fsobﬁltcﬁoudes and
rees Cin AIMV di um

2-m crogl obullg @ 7 h 111
generat ed cePf $3H4IBEYY eﬁﬁeéipf BRI RS S PHMSE- RHTEER weditiog ayelsepgo,
CD83, CD86 aid ab]hévaﬂl\aﬁlsthbladdmbntoﬁéesrta‘tﬁléilhg sgernmm dsdatnganmdé. shown). These
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the other hand, if the control level is determined from a cancerous biological sample, it
is referred to as a "cancerous control level".

When the expression level of TMEM?22 gene is increased as compared to the normal
control level or is similar/equivalent to the cancerous control level, the subject may be
diagnosed with cancer to be treated.

[0135]  The present invention also provides a method of (i) diagnosing whether a subject has
the cancer to be treated, and/or (ii) selecting a subject for cancer treatment, which
method includes the steps of:

(a) determining the expression level of TMEM?22 in cancer cells or tissue(s) obtained
from a subject who is suspected to have the cancer to be treated;

(b) comparing the expression level of TMEM?22 with a normal control level;

(c) diagnosing the subject as having the cancer to be treated, if the expression level of
TMEM22 is increased as compared to the normal control level; and

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

[0136]  Alternatively, such a method includes the steps of:

(a) determining the expression level of TMEM?22 in cancer cells or tissue(s) obtained
from a subject who is suspected to have the cancer to be treated;

(b) comparing the expression level of TMEM?22 with a cancerous control level;

(c) diagnosing the subject as having the cancer to be treated, if the expression level of
TMEM22 is similar or equivalent to the cancerous control level; and

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

[0137]  The present invention also provides a kit for determining a subject suffering from
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examples of suitable cancers include, but are not limited to, AML, bladder cancer,
CCC, esophagus cancer, lymphoma, prostate cancer, RCC and SCLC. More par-
ticularly, the kit preferably includes at least one reagent for detecting the expression of
the TMEM22 gene in a subject-derived cancer cell, such reagent selected from among:
(a) a reagent for detecting mRNA of the TMEM22 gene;

(b) a reagent for detecting the TMEM?22 protein; and

(c) a reagent for detecting the biological activity of the TMEM?22 protein.

[0138]  Examples of reagents suitable for detecting mRNA of the TMEM?22 gene include
nucleic acids that specifically bind to or identify the TMEM?22 mRNA, such as
oligonucleotides that have a complementary sequence to a portion of the TMEM?22
mRNA. These kinds of oligonucleotides are exemplified by primers and probes that
are specific to the TMEM22 mRNA. These kinds of oligonucleotides may be prepared
based on methods well known in the art. If needed, the reagent for detecting the
TMEM?22 mRNA may be immobilized on a solid matrix. Moreover, more than one
reagent for detecting the TMEM22 mRNA may be included in the kit.

[0139]  On the other hand, examples of reagents suitable for detecting the TMEMZ22 protein
include antibodies to the TMEM?22 protein. The antibody may be monoclonal or
polyclonal. Furthermore, any fragment or modification (e.g., chimeric antibody, scFv,
Fab, F(ab")2, Fv, etc.) of the antibody may be used as the reagent, so long as the
fragment or modified antibody retains the binding ability to the TMEM?22 protein.
Methods to prepare these kinds of antibodies for the detection of proteins are well
known in the art, and any method may be employed in the present invention to prepare
such antibodies and equivalents thereof. Furthermore, the antibody may be labeled
with signal generating molecules via direct linkage or an indirect labeling technique.
Labels and methods for labeling antibodies and detecting the binding of antibodies to
their targets are well known in the art, and any labels and methods may be employed
for the present invention. Moreover, more than one reagent for detecting the TMEM22
protein may be included in the kit.

[0140]  The kit may contain more than one of the aforementioned reagents. The kit can
further include a solid matrix and reagent for binding a probe against a TMEM22 gene
or antibody against a TMEMZ22 peptide, a medium and container for culturing cells,
positive and negative control reagents, and a secondary antibody for detecting an
antibody against a TMEM?22 peptide. For example, tissue samples obtained from
subjects without cancer or suffering from cancer or not may serve as useful control

reagents. A kit of the present invention may further include other materials desirable
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from a commercial and user standpoint, including buffers, diluents, filters, needles,
syringes, and package inserts (e.g., written, tape, CD-ROM, etc.) with instructions for
use. These reagents and such may be retained in a container with a label. Suitable
containers include bottles, vials, and test tubes. The containers may be formed from a
variety of materials, such as glass or plastic.

In an embodiment of the present invention, when the reagent is a probe against the
TMEM?22 mRNA, the reagent may be immobilized on a solid matrix, such as a porous
strip, to form at least one detection site. The measurement or detection region of the
porous strip may include a plurality of sites, each containing a nucleic acid (probe). A
test strip may also contain sites for negative and/or positive controls. Alternatively,
control sites may be located on a strip separated from the test strip. Optionally, the
different detection sites may contain different amounts of immobilized nucleic acids,
i.e., a higher amount in the first detection site and lesser amounts in subsequent sites.
Upon the addition of a test sample, the number of sites displaying a detectable signal
provides a quantitative indication of the amount of TMEM22 mRNA present in the
sample. The detection sites may be configured in any suitably detectable shape and are
typically in the shape of a bar or dot spanning the width of a test strip.

The kit of the present invention may further include a positive control sample or
TMEM22 standard sample. The positive control sample of the present invention may
be prepared by collecting TMEM22 positive samples and then assaying their TMEM?22
levels. Alternatively, a purified TMEMZ22 protein or polynucleotide may be added to
cells that do not express TMEM?22 to form the positive sample or the TMEM22
sample. In the present invention, purified TMEM?22 may be a recombinant protein. The
TMEM22 level of the positive control sample is, for example, more than the cut off
value.

In one embodiment, the present invention further provides a diagnostic kit including,
a protein or a partial protein thereof capable of specifically recognizing the antibody of
the present invention or the fragment thereof.

Examples of the partial peptide of the protein of the present invention include
polypeptides composed of at least 8, preferably 15, and more preferably 20 contiguous
amino acids in the amino acid sequence of the protein of the present invention. Cancer
can be diagnosed by detecting an antibody in a sample (e.g., blood, tissue) using a
protein or a peptide (polypeptide) of the present invention. The method for preparing
the protein of the present invention and peptides are as described above.

The methods for diagnosing cancer of the present invention can be performed by de-
termining the difference between the amount of anti-TMEM?22 antibody and that in the
corresponding control sample as describe above. The subject is suspected to be

suffering from cancer, if cells or tissues of the subject contain antibodies against the
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expression products (TMEM22) of the gene and the quantity of the anti-TMEM?22
antibody is determined to be more than the cut off value in level compared to that in
normal control.

[0145]  In another embodiment, a diagnostic kit of the present invention may include the
peptide of the present invention and an HLA molecule binding thereto. The method for
detecting antigen specific CTLs using antigenic peptides and HLA molecules has
already been established (for example, Altman JD et al., Science. 1996, 274(5284):
94-6). Thus, the complex of the peptide of the present invention and the HLA molecule
can be applied to the detection method to detect tumor antigen specific CTLs, thereby
enabling earlier detection, recurrence and/or metastasis of cancer. Further, it can be
employed for the selection of subjects applicable with the pharmaceuticals including
the peptide of the present invention as an active ingredient, or the assessment of the
treatment effect of the pharmaceuticals.

[0146] Particularly, according to the known method (see, for example, Altman JD et al.,
Science. 1996, 274(5284): 94-6), the oligomer complex, such as tetramer, of the radi-
olabeled HL.A molecule and the peptide of the present invention can be prepared. With
using the complex, the diagnosis can be done, for example, by quantifying the antigen-
peptide specific CTLs in the peripheral blood lymphocytes derived from the subject
suspected to be suffering from cancer.

[0147]  The present invention further provides a method or diagnostic agents for evaluating
immunological response of subject by using peptide epitopes as described herein. In
one embodiment of the invention, HLA restricted peptides as described herein may be
used as reagents for evaluating or predicting an immune response of a subject. The
immune response to be evaluated may be induced by contacting an immunogen with
immunocompetent 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 substances or compositions
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 reagents may need
not to be used as the immunogen. Assay systems that are used for such an analysis
include relatively recent technical developments such as tetramers, staining for intra-
cellular lymphokines and interferon release assays, or ELISPOT assays. In a preferred
embodiment, immunocompetent cells to be contacted with peptide reagent may be
antigen presenting cells including dendritic cells.

[0148]  For example, peptides of the present invention may be used in tetramer staining

assays to assess peripheral blood mononuclear cells for the presence of antigen-
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specific CTLs following exposure to a tumor cell antigen or an immunogen. The HLA
tetrameric complex may be used to directly visualize antigen specific CTLs (see, e.g.,
Ogg et al., Science 279: 2103-2106, 1998; and Altman et al, Science 174 : 94-96,
1996) and determine the frequency of the antigen-specific CTL population in a sample
of peripheral blood mononuclear cells. A tetramer reagent using a peptide of the
invention may be generated as described below.

A peptide that binds to an HLA molecule is refolded in the presence of the corre-
sponding HLA heavy chain and beta 2-microglobulin to generate a trimolecular
complex. In the complex, carboxyl terminal of the heavy chain is biotinylated at a site
that was previously engineered into the protein. Then, streptavidin is added to the
complex to form tetramer composed of the trimolecular complex and streptavidin. By
means of fluorescently labeled streptavidin, the tetramer can be used to stain antigen
specific cells. The cells can then be identified, for example, by flow cytometry. Such
an analysis may be used for diagnostic or prognostic purposes. Cells identified by the
procedure can also be used for therapeutic purposes.

The present invention also provides reagents to evaluate immune recall responses
(see, e.g., Bertoni et al, J. Clin. Invest. 100: 503-513, 1997 and Penna et al., J Exp.
Med. 174: 1565-1570, 1991) including peptides of the present invention. For example,
patient PBMC samples from individuals with cancer to be treated can be analyzed for
the presence of antigen-specific CTLs using specific peptides. A blood sample
containing mononuclear cells can be evaluated by cultivating the PBMCs and
stimulating the cells with a peptide of the invention. After an appropriate cultivation
period, the expanded cell population can be analyzed, for example, for CTL activity.

The peptides may also be used as reagents to evaluate the efficacy of a vaccine.
PBMC:s obtained from a patient vaccinated with an immunogen may be analyzed
using, for example, either of the methods described above. The patient is HLA typed,
and peptide epitope reagents that recognize the allele specific molecules present in the
patient are selected for the analysis. The immunogenicity of the vaccine may be
indicated by the presence of epitope-specific CTLs in the PBMC sample. The peptides
of the invention may also be used to make antibodies, using techniques well known in
the art (see, e.g., CURRENT PROTOCOLS IN IMMUNOLOGY, Wiley/Greene, NY;
and Antibodies A Laboratory Manual, Harlow and Lane, Cold Spring Harbor
Laboratory Press, 1989), which may find use as reagents to diagnose, detect or monitor
cancer. Such antibodies may include those that recognize a peptide in the context of an
HLA molecule, i.e., antibodies that bind to a peptide-MHC complex.

The peptides and compositions of the present invention have a number of additional
uses, some of which are described herein For instance, the present invention provides a

method for diagnosing or detecting a disorder characterized by expression of a
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TMEM?22 immunogenic polypeptide. These methods involve determining expression
of a TMEM?22 HLA binding peptide, or a complex of a TMEM22 HLA binding
peptide and an HLA class I molecule in a biological sample. The expression of a
peptide or complex of peptide and HLA class I molecule can be determined or detected
by assaying with a binding partner for the peptide or complex. In an preferred em-
bodiment, a binding partner for the peptide or complex may be an antibody recognizes
and specifically bind to the peptide. The expression of TMEM?22 in a biological
sample, such as a tumor biopsy, can also be tested by standard PCR amplification
protocols using TMEM22 primers. An example of tumor expression is presented
herein and further disclosure of exemplary conditions and primers for TMEM?22 ampli-
fication can be found in WO2003/27322.

[0153]  Preferably, the diagnostic methods involve contacting a biological sample isolated
from a subject with an agent specific for the TMEM?22 HLA binding peptide to detect
the presence of the TMEM?22 HLA binding peptide in the biological sample. As used
herein, "contacting” means placing the biological sample in sufficient proximity to the
agent and under the appropriate conditions of, e.g., concentration, temperature, time,
ionic strength, to allow the specific interaction between the agent and TMEM22 HLA
binding peptide that are present in the biological sample. In general, the conditions for
contacting the agent with the biological sample are conditions known by those of
ordinary skill in the art to facilitate a specific interaction between a molecule and its
cognate (e.g., a protein and its receptor cognate, an antibody and its protein antigen
cognate, a nucleic acid and its complementary sequence cognate) in a biological
sample. Exemplary conditions for facilitating a specific interaction between a molecule
and its cognate are described in U. S. Patent No. 5,108,921, issued to Low et al.

[0154]  The diagnostic method of the present invention can be performed in either or both of
in vivo and in vitro. Accordingly, biological sample can be located in vivo or in vitro
in the present invention. For example, the biological sample can be a tissue in vivo and
the agent specific for the TMEM22 immunogenic polypeptide can be used to detect the
presence of such molecules in the tissue. Alternatively, the biological sample can be
collected or isolated in vitro (e.g., a blood sample, tumor biopsy, tissue extract). In a
particularly preferred embodiment, the biological sample can be a cell-containing
sample, more preferably a sample containing tumor cells collected from a subject to be
diagnosed or treated.

[0155]  Alternatively, the diagnosis can be done, by a method which allows direct quan-
tification of antigen-specific T cells by staining with Fluorescein-labeled HLA
multimeric complexes (e.g., Altman, J. D. et al., 1996, Science 274 : 94; Altman, J. D.
etal., 1993, Proc. Natl. Acad. Sci. USA 90 : 10330). Staining for intracellular lym-

phokines, and interferon-gamma release assays or ELISPOT assays also has been
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provided. Multimer staining, intracellular lymphokine staining and ELISPOT assays
all appear to be at least 10-fold more sensitive than more conventional assays
(Murali-Krishna, K. et al., 1998, Immunity 8: 177; Lalvani, A. et al., 1997, J. Exp.
Med. 186: 859; Dunbar, P. R. et al., 1998, Curr. Biol. 8: 413). Pentamers (e.g., US
2004-209295A), dextramers (e.g., WO 02/072631), and streptamers (e.g., Nature
medicine 6. 631-637 (2002)) may also be used.

[0156]  For instance, in some embodiments, the present invention provides a method for di-
agnosing or evaluating an immunological response of a subject administered at least
one of TMEM?22 peptides of the present invention, the method including the steps of:

(a) contacting an immunogen with immunocompetent cells under the condition
suitable of induction of CTL specific to the immunogen;

(b) detecting or determining induction level of the CTL induced in step (a); and

(c) correlating the immunological response of the subject with the CTL induction
level.

[0157]  In the present invention, the immunogen is at least one of (a) a TMEM22 peptide
selected from among the amino acid sequences of SEQ ID NOs: 1 to 16, 18 to 32 and
34 to 90, peptides having such amino acid sequences, and peptides having in which
such amino acid sequences have been modified with 1, 2 or more amino acid sub-
stitution(s). In the meantime, conditions suitable of induction of immunogen specific
CTL are well 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.

[0158]  In some embodiments, the step of monitoring or evaluating immunological response
of a subject to be treated with peptide cancer therapy may be performed before, during
and/or after the treatment. In general, during a protocol of cancer therapy, im-
munogenic peptides are administered repeatedly to a subject to be treated. For
example, immunogenic peptides may be administered every week for 3-10 weeks. Ac-
cordingly, the immunological response of the subject can be evaluated or monitored
during the cancer therapy protocol. Alternatively, the step of evaluation or monitoring
of immunological response to the cancer therapy may at the completion of the therapy
protocol.

[0159]  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) which have been administered. Suitable
controls for evaluating the immunological response may include, for example, a CTL
induction level when the immunocompetent cells are contacted with no peptide, or

control peptide(s) having amino acid sequences other than any TMEM22 peptides.
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(e.g. random amino acid sequence).

In a preferred embodiment, the immunological response of the subject is evaluated in a
sequence specific manner, by comparison with an immunological response between
each immunogen administered to the subject. In particular, even when a mixture of
some kinds of TMEM?22 peptides is administered to the subject, immunological
response might vary depending on the peptides. In that case, by comparison of the im-
munological response between each peptide, peptides to which the subject show higher
response can be identified.

XI. Antibodies

The present invention further provides antibodies that bind to the peptide of the
present invention. Preferred antibodies specifically bind to the peptide of the present
invention and will not bind (or will bind weakly) to non-peptide of the present
invention. Alternatively, antibodies bind to the peptide of the invention as well as the
homologs thereof. Antibodies against the peptide of the invention can find use in
cancer diagnostic and prognostic assays, and imaging methodologies. Similarly, such
antibodies can find use in the treatment, diagnosis, and/or prognosis of other cancers,
to the extent TMEM?22 is also expressed or overexpressed in cancer patient. Moreover,
intracellularly expressed antibodies (e.g., single chain antibodies) may find therapeutic
use in treating cancers in which the expression of TMEM?22 is involved, examples of
which include, but are not limited to, AML, bladder cancer, CCC, esophagus cancer,
lymphoma, prostate cancer, RCC and SCLC.

The present invention also provides various immunological assay for the detection
and/or quantification of the TMEM?22 protein (SEQ ID NO: 92) or fragments thereof
polypeptides having an amino acid sequences selected from among SEQ ID NOs: 1 to
16, 18 to 32 and 34 to 90. Such assays may include one or more anti-TMEM?22 an-
tibodies capable of recognizing and binding a TMEM?22 protein or fragments thereof,
as appropriate. In the context of the present invention, anti-TMEM?22 antibodies
binding to TMEM22 polypeptide preferably recognize a polypeptide having an amino
acid sequences selected from among SEQ ID NOs: 1 to 16, 18 to 32 and 34 to 90. A
binding specificity of antibody can be confirmed with inhibition test. That is, when the
binding between an antibody to be analyzed and full-length of TMEM?22 polypeptide is
inhibited under presence of any fragment polypeptides having an amino acid sequence
selected from among SEQ ID NOs: 1 to 16, 18 to 32 and 34 to 90, it is shown that this
antibody specifically binds to the fragment. In the context of the present invention,
such immunological assays are performed within various immunological assay formats
well known in the art, including but not limited to, various types of radioim-
munoassays, immuno-chromatograph technique, enzyme-linked immunosorbent assays
(ELISA), enzyme-linked immunofluorescent assays (ELIFA), and the like.
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Related immunological but non-antibody assays of the invention may also include T
cell immunogenicity assays (inhibitory or stimulatory) as well as MHC binding assays.
In addition, immunological imaging methods capable of detecting cancers expressing
TMEM22 are also provided by the invention, including, but not limited to, ra-
dioscintigraphic imaging methods using labeled antibodies of the present invention.
Such assays can find clinical use in the detection, monitoring, and prognosis of
TMEM?22 expressing cancers, examples of which include, but are not limited to, AML,
bladder cancer, CCC, esophagus cancer, lymphoma, prostate cancer, RCC and SCLC.

The present invention also provides an antibody that binds to the peptide of the
invention. The antibody of the invention can be used in any form, such as monoclonal
or polyclonal antibodies, and include antiserum obtained by immunizing an animal
such as a rabbit with the peptide of the invention, all classes of polyclonal and
monoclonal antibodies, human antibodies and humanized antibodies produced by
genetic recombination.

A peptide of the invention used as an antigen to obtain an antibody may be derived
from any animal species, but preferably is derived from a mammal such as a human,
mouse, or rat, more preferably from a human. A human-derived peptide may be
obtained from the nucleotide or amino acid sequences disclosed herein.

According to the present invention, the peptide to be used as an immunization
antigen may be a complete protein or a partial peptide of the protein. A partial peptide
may include, for example, the amino (N)-terminal or carboxy (C)-terminal fragment of
a peptide of the present invention.

Herein, an antibody is defined as a protein that reacts with either the full length or a
fragment of a TMEM?22 peptide. In a preferred embodiment, an antibody of the present
invention can recognize fragment peptides of TMEM?22 having an amino acid
sequence selected from among SEQ ID NOs: 1 to 16, 18 to 32 and 34 to 90. Methods
for synthesizing oligopeptide are well known in the arts. After the synthesis, peptides
may be optionally purified prior to use as immunogen. In the present invention, the
oligopeptide (e.g., 9- or 10mer) may be conjugated or linked with carriers to enhance
the immunogenicity. Keyhole-limpet hemocyanin (KLH) is well known as the carrier.
Method for conjugating KLH and peptide are also well known in the arts.

Alternatively, a gene encoding a peptide of the invention or fragment thereof may be
inserted into a known expression vector, which is then used to transform a host cell as
described herein. The desired peptide or fragment thereof may be recovered from the
outside or inside of host cells by any standard method, and may subsequently be used
as an antigen. Alternatively, whole cells expressing the peptide or their lysates or a
chemically synthesized peptide may be used as the antigen.

Any mammalian animal may be immunized with the antigen, but preferably the com-
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recombinant antibody. The present invention also provides recombinant antibodies
prepared as described above.

[0173]  Furthermore, an antibody of the present invention may be a fragment of an antibody
or modified antibody, so long as it binds to one or more of the peptides of the
invention. For instance, the antibody fragment may be Fab, F(ab'),, Fv or single chain
Fv (scFv), in which Fv fragments from H and L chains are ligated by an appropriate
linker (Huston et al., Proc Natl Acad Sci USA 85: 5879-83 (1988)). More specifically,
an antibody fragment may be generated by treating an antibody with an enzyme, such

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

An antibody may be modified by conjugation with a variety of molecules, such as
polyethylene glycol (PEG). The present invention provides for such modified an-
tibodies. The modified antibody can be obtained by chemically modifying an antibody.
These modification methods are conventional in the field.

Alternatively, an antibody of the present invention may be obtained as a chimeric
antibody, between a variable region derived from nonhuman antibody and the constant
region derived from human antibody, or as a humanized antibody, including the com-
plementarity determining region (CDR) derived from nonhuman antibody, the frame
work region (FR) and the constant region derived from human antibody. Such an-
tibodies can be prepared according to known technology. Humanization can be
performed by substituting rodent CDRs or CDR sequences for the corresponding
sequences of a human antibody (see, e.g., Verhoeyen et al., Science 239:1534-1536
(1988)). Accordingly, such humanized antibodies are chimeric antibodies, wherein
substantially less than an intact human variable domain has been substituted by the
corresponding sequence from a non-human species.

Fully human antibodies including human variable regions in addition to human
framework and constant regions can also be used. Such antibodies can be produced
using various techniques known in the art. For example, in vitro methods involve use
of recombinant libraries of human antibody fragments displayed on bacteriophage
(e.g., Hoogenboom & Winter, J. Mol. Biol. 227:381 (1991). Similarly, human an-
tibodies can be made by introducing of human immunoglobulin loci into transgenic
animals, e.g., mice in which the endogenous immunoglobulin genes have been
partially or completely inactivated. This approach is described, e.g., in U.S. Patent
Nos. 6,150,584, 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,661,016.

Antibodies obtained as above may be purified to homogeneity. For example, the
separation and purification of the antibody can be performed according to the
separation and purification methods used for general proteins. For example, the
antibody may be separated and isolated by the appropriately selected and combined use
of column chromatographies, such as affinity chromatography, filter, ultrafiltration,
salting-out, dialysis, SDS polyacrylamide gel electrophoresis and isoelectric focusing
(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
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column can be used as the affinity column. Exemplary protein A columns to be used
include, for example, Hyper D, POROS and Sepharose F.F. (Pharmacia).

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

For example, measurement of absorbance, enzyme-linked immunosorbent assay
(ELISA), enzyme immunoassay (EIA), radioimmunoassay (RIA) and/or immunofluo-
rescence may be used to measure the antigen binding activity of the antibody of the
invention. In ELISA, the antibody of the present invention is immobilized on a plate, a
peptide of the invention is applied to the plate, and then a sample containing a desired
antibody, such as culture supernatant of antibody producing cells or purified an-
tibodies, is applied. Then, a secondary antibody that recognizes the primary antibody
and is labeled with an enzyme, such as alkaline phosphatase, is applied, and the plate is
incubated. Next, after washing, an enzyme substrate, such as p-nitrophenyl phosphate,
is added to the plate, and the absorbance is measured to evaluate the antigen binding
activity of the sample. A fragment of the peptide, such as a C-terminal or N-terminal
fragment, may be used as the antigen to evaluate the binding activity of the antibody.
BIAcore (Pharmacia) may be used to evaluate the activity of the antibody according to
the present invention.

The above methods allow for the detection or measurement of 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 can find use in a
variety of experiments in which the peptide is used.

XII. Vectors and host cells

The present invention also provides a vector and host cell into which a nucleotide
encoding the peptide of the present invention is introduced. A vector of the present
invention can find use to keep a nucleotide, especially a DNA, of the present invention
in host cell, to express the peptide of the present invention, or to administer the nu-
cleotide of the present invention for gene therapy.

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

For example, an expression vector to be expressed in E. coli should have the above
characteristics to be amplified in E. coli. When E. coli, such as JM109, DHS alpha,
HB101 or XL1 Blue, are used as a host cell, the vector should have a promoter, for
example, lacZ promoter (Ward et al., Nature 341: 544-6 (1989); FASEB J 6: 2422-7
(1992)), araB promoter (Better et al., Science 240: 1041-3 (1988)), T7 promoter or the
like, that can efficiently express the desired gene in E. coli. In that respect, pGEX-5X-1
(Pharmacia), "QIAexpress system" (Qiagen), pEGFP and pET (in this case, the host is
preferably BL21 which expresses T7 RNA polymerase), for example, can be used
instead of the above vectors. Additionally, the vector may also contain a signal
sequence for peptide secretion. An exemplary signal sequence that directs the peptide
to be secreted to the periplasm of the E. coli is the pelB signal sequence (Leietal., J
Bacteriol 169: 4379 (1987)). Means for introducing of the vectors into the target host
cells include, for example, the calcium chloride method, and the electroporation
method.

In addition to E. coli, for example, expression vectors derived from mammals (for
example, pcDNA3 (Invitrogen) and pEGF-BOS (Nucleic Acids Res 18(17): 5322
(1990)), pEF, pCDMS), expression vectors derived from insect cells (for example,
"Bac-to-BAC baculovirus expression system" (GIBCO BRL), pBacPAKS), expression
vectors derived from plants (e.g., pMH1, pMH2), expression vectors derived from
animal viruses (e.g., pHSV, pMV, pAdexLcw), expression vectors derived from
retroviruses (e.g., pZIpneo), expression vector derived from yeast (e.g., "Pichia Ex-
pression Kit" (Invitrogen), pNV11, SP-Q01) and expression vectors derived from
Bacillus subtilis (e.g., pPL608, pKTHS50) can be used for producing the polypeptide of
the present invention.

In order to express the vector in animal cells, such as CHO, COS or NIH3T3 cells,
the vector should have a promoter necessary for expression in such cells, for example,
the SV40 promoter (Mulligan et al., Nature 277: 108 (1979)), the MMLV-LTR
promoter, the EF1 alpha promoter (Mizushima et al., Nucleic Acids Res 18: 5322
(1990)), the CMV promoter and the like, and preferably a marker gene for selecting
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,
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pMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSV and pOP13.
The following examples are presented to illustrate the present invention and to assist
one of ordinary skill in making and using the same. The examples are not intended in
any way to otherwise limit the scope of the invention.
Examples

Materials and Methods

Cell lines

TISI, HLA-A*2402-positive B-lymphoblastoid cell line, was purchased from the
IHWG Cell and Gene Bank (Seattle, WA). T2, HLA-A*0201-positive B-
lymphoblastoid cell line, and COS7, African green monkey kidney cell line, was
purchased from ATCC.

Candidate selection of peptides derived from TMEM22

9-mer and 10-mer peptides derived from TMEM?22 that bind to HLA-A*2402
molecule were predicted using binding prediction software "BIMAS"
(www-bimas.cit.nih.gov/molbio/hla_bind) (Parker et al.(J Immunol 1994, 152(1):
163-75), Kuzushima et al.(Blood 2001, 98(6): 1872-81) ) and "NetMHC 3.0"
(www.cbs.dtu.dk/services/NetMHC/) (Buus et al. (Tissue Antigens., 62:378-84, 2003),
Nielsen et al. (Protein Sci., 12:1007-17, 2003, Bioinformatics, 20(9):1388-97, 2004)).
Additionally, 9-mer and 10-mer peptides derived from TMEM?22 that bind to HLA-
A*0201 molecule were predicted using "NetMHC3.0". These peptides were syn-
thesized by Bio Synthesis Inc. (Lewisville, Texas) according to a standard solid phase
synthesis method and purified by reversed phase high performance liquid chro-
matography (HPLC). The purity (>90%) and the identity of the peptides were de-
termined by analytical HPLC and mass spectrometry analysis, respectively. Peptides
were dissolved in dimethyl sulfoxide (DMSO) at 20 mg/ml and stored at -80 degrees
C.

In vitro CTL Induction

Monocyte-derived dendritic cells (DCs) were used as antigen-presenting cells
(APCs) to induce cytotoxic T lymphocyte (CTL) responses against peptides presented
on human leukocyte antigen (HLA). DCs were generated in vitro as described
elsewhere (Nakahara S et al., Cancer Res 2003 Jul 15, 63(14): 4112-8). Specifically,
peripheral blood mononuclear cells (PBMCs) isolated from a normal volunteer
(HLA-A*2402 positive or HLA-A*0201 positive) by Ficoll-Plaque (Pharmacia)
solution were separated by adherence to a plastic tissue culture dish (Becton
Dickinson) so as to enrich them as the monocyte fraction. The monocyte-enriched
population was cultured in the presence of 1000 U/ml of granulocyte-macrophage
colony-stimulating factor (GM-CSF) (R&D System) and 1000 U/ml of interleukin
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(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 microgram/ml of each of the synthesized peptides in the presence of 3
microgram/ml of beta 2-microglobulin for 3 hrs at 37 degrees C in AIM-V Medium.

The generated cells appeared to express DC-associated molecules, such as CD80,
CD83, CD86 and HLA class II, on their cell surfaces (data not shown). These peptide-
pulsed DCs were then inactivated by X-irradiation (20 Gy) and mixed at a 1:20 ratio
with autologous CD8+ T cells, obtained by positive selection with CD8 Positive
Isolation Kit (Dynal). These cultures were set up in 48-well plates (Corning); each well
contained 1.5 x 10* peptide-pulsed DCs, 3 x 10° CD&8+ T cells and 10 ng/ml of IL-7
(R&D System) in 0.5 ml of AIM-V/2% AS medium. Three days later, these cultures
were supplemented with IL-2 (CHIRON) to a final concentration of 20 IU/ml. On days
7 and 14, the T cells were further stimulated with the autologous peptide-pulsed DCs.

The DCs were prepared each time by the same way described above. CTL was tested
against peptide-pulsed TISI cells (A24) or T2 cells (A2) 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., BrJ 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/
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 microlitter/well of AIM-V Medium containing
5% AS. 50 microlitter/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
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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).
[0193] Specific CTL activity
To examine specific CTL activity, interferon (IFN)-gamma enzyme-linked im-
munospot (ELISPOT) assay and IFN-gamma enzyme-linked immunosorbent assay
(ELISA) were performed. Specifically, peptide-pulsed TISI (A24) or T2 (A2) (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.
[0194] Establishment of the cells forcibly expressing either or both of the target gene and
HLA-A24/HLA-AQ2
The cDNA encoding an open reading frame of target gene, HLA-A*2402 or HLA-
A*0201 was amplified by PCR. The PCR-amplified products were cloned into the ex-
pression vector. The plasmids were transfected into COS7, which is the target genes
and HLA-A24/A2-negative cell line, using lipofectamine 2000 (Invitrogen) according
to the manufacturer'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.
[0195] Results 1
Enhanced TMEM?22 expression in cancers
The global gene expression profile data obtained from various cancers using cDNA-
microarray revealed that TMEM22 (GenBank Accession No. NM_025246,
NM_001097599, NM_001097600; for example, SEQ ID No: 91) expression was
elevated. TMEM?22 expression was validly elevated in 1 out of 6 AML, 1 out of 29
bladder cancers, 1 out of 1 CCC, 6 out of 41 esophagus cancers, 1 out of 1 lymphoma,
4 out of 6 prostate cancers, 9 out of 13 RCC and 13 out of 21 SCLCs (Table 1).
[0196]
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[Table 1]
Ratio of cases observed up-regulation of TMEM?22 in cancerous tissue as compared with

normal corresponding tissue

Cancers Ratio
AML 1/6
Bladder Cancer 1729
cccC 1/1
Esophagus Cancer 6/41
Lymphoma /1
Prostate Cancer 4/6
RCC 9/13
SCLC 13/21

[0197]  Results 2

Prediction of HILA-A24 binding peptides derived from TMEM?22
Tables 2a and 2b show the HLA-A24 binding 9mer and 10mer peptides of TMEM22

in the order of high binding affinity. Peptides from SEQ ID NOs: 1 to 9 and 17 to 27
were predicted by BIMAS. Peptides from SEQ ID NOs: 10 to 16 and 28 to 31 were
predicted by NetMHC 3.0. A total of 31 peptides with potential HLA-A24 binding
ability were selected and examined to determine the epitope peptides.

[0198]
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[Table 2a]
HLA-A24 binding 9mer peptides derived from TMEM?22
SEQ ID NO | Start Position | amino acid sequence score
1 390 GYKLYWRNL 200
2 274 VYRSIKEKI 77
3 372 IYDVFGGVI 50
4 331 AFLGVYYAL 42
5 385 VFVLAGYKL 33
6 204 VFSAILAFL 28
7 368 IFPSIYDVF 21
8 67 AFFGTMDTL 20
9 37 GYEEINEGY 12.6
SEQ ID NO | Start Position | amino acid sequence | Kd (nM)
10 297 IWGISTMFI 49
11 137 IFIRSVFQV 95
12 98 [FQSRKMWI 169
13 197 MWRATTTVF 184
14 283 SMWTALFTF 209
15 142 VFQVLSVLV 371
16 375 VFGGVIIMI 444

[0199]
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[Table 2b]
HLA-A24 binding 10mer peptides derived from TMEM22
SEQ ID NO | Start Position | amino acid sequence score
17 8 KYPVKKRVKI 165
18 137 IFIRSVFQVL 60.48
19 140 RSVFqVLSVL 16.8
20 153 YYQEaPFGPS 10.8
21 170 FYGVcNVISI 50
22 204 VESAILAFLL 24
23 257 GYTMtVMAGL 280
24 319 SYLIaICVCS 10.5
25 355 IVVAMVLQLL 10.08
26 372 IYDVIGGVII 50
27 402 DYQEILDSPI 108
SEQ ID NO | Start Position | amino acid sequence | Kd (nM)
28 282 ISMWTALFTF 83
29 297 IWGISTMFIL 149
30 104 MWIVLFGSAL 323
31 177 ISITCAYTSF 426

[0200]

Start position indicates the number of amino acid residue from the N-terminus of TMEM22.
Binding score is derived from “BIMAS”.
Dissociation constant [Kd (nM)] is derived from “NetMHC3.0”,

CTL induction with the predicted peptides from TMEM?22 restricted with HLA-

A*2402 and establishment for CTL lines stimulated with TMEM?22 derived peptides
CTLs for those peptides derived from TMEM22 were generated according to the

protocols as described in "Materials and Methods". Peptide specific CTL activity was
determined by IFN-gamma ELISPOT assay (Figs. la-n). The following well numbers
demonstrated potent IFN-gamma production as compared to the control wells: well
number #4 stimulated with TMEM22-A24-9-390 (SEQ ID NO: 1) (a), #7 with
TMEM?22-A24-9-274 (SEQ ID NO: 2) (b), #3 and #5 with TMEM22-A24-9-372 (SEQ
ID NO: 3) (¢), #8 with TMEM?22-A24-9-331 (SEQ ID NO: 4) (d), #4, #6 and #7 with
TMEM?22-A24-9-385 (SEQ ID NO: 5) (e), #3, #4 and #5 with TMEM22-A24-9-204
(SEQ ID NO: 6) (f), #3, #6 and #8 with TMEM?22-A24-9-297 (SEQ ID NO: 10) (g),
#3 with TMEM?22-A24-9-98 (SEQ ID NO: 12) (h), #2 and #4 with
TMEM?22-A24-9-375 (SEQ ID NO: 16) (i), #5 with TMEM?22-A24-10-137 (SEQ ID
NO: 18) (j), #1 with TMEM22-A24-10-140 (SEQ ID NO: 19) (k), #2, #3 and #4 with
TMEM?22-A24-10-204 (SEQ ID NO: 22) (1), #1, #6, and #8 with
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TMEM?22-A24-10-282 (SEQ ID NO: 28) (m) and #7 with TMEM?22-A24-10-177
(SEQ ID NO: 31) (n). On the other hand, no potent IFN-gamma production could be
detected by stimulation with other peptides shown in Table 2, despite those peptides
had possible binding activity with HLA-A*2402. For example, as is typical of negative
data, specific IFN-gamma production was not observed from the CTL stimulated with
TMEM?22 -A24-10-8 (SEQ ID NO: 17) (Fig. 1 (0)). The results indicate that 14
peptides derived from TMEM?22 were screened as the peptides that could induce potent
CTLs.

Establishment of CTL lines and clones against TMEM22 specific peptides

The cells that showed peptide specific CTL activity detected by IFN-gamma
ELISPOT assay in the well number #4 with TMEM22-A24-9-390 (SEQ ID NO: 1), #7
with TMEM?22-A24-9-274 (SEQ ID NO: 2), #5 with TMEM22-A24-9-372 (SEQ ID
NO: 3), #8 with TMEM22-A24-9-331 (SEQ ID NO: 4), #6 with TMEM?22-A24-9-385
(SEQ ID NO: 5), #3 with TMEM22-A24-9-204 (SEQ ID NO: 6), #8 with
TMEM?22-A24-9-297 (SEQ ID NO: 10), #4 with TMEM?22-A24-9-375 (SEQ ID NO:
16), #5 with TMEM?22-A24-10-137 (SEQ ID NO: 18), #3 with TMEM22-A24-10-204
(SEQ ID NO: 22), #8 with TMEM22-A24-10-282 (SEQ ID NO: 28) and #7 with
TMEM?22-A24-10-177 (SEQ ID NO: 31) were expanded and CTL lines were es-
tablished by limiting dilution as described in the "Materials and Methods" section
above. CTL activity of those CTL lines was determined by IFN-gamma ELISA assay
(Figs 2a-1). All CTL lines demonstrated potent IFN-gamma production against the
target cells pulsed with corresponding peptide as compared to target cells without
peptide pulse. Furthermore, CTL clones were established by limiting dilution from
CTL lines, and IFN-gamma production from CTL clones against target cells pulsed
peptide were determined by IFN-gamma ELISA assay. Potent IFN-gamma productions
were determined from CTL clones stimulated with TMEM22-A24-9-331 (SEQ ID NO:
4), TMEM22-A24-9-204 (SEQ ID NO: 6), TMEM22-A24-9-297 (SEQ ID NO: 10)
and TMEM?22-A24-10-204 (SEQ ID NO: 22) in Figs. 3a-d.

Specific CTL activity against target cells expressing TMEM?22 and HLA-A*2402

The established CTL lines raised against these peptides were examined for their
ability to recognize target cells that express TMEM22 and HLA-A*2402 gene.
Specific CTL activity against COS7 cells which transfected with both the full length of
TMEM?22 and HLA-A*2402 gene (a specific model for the target cells that express
TMEM?22 and HLA-A*2402 gene) was tested using the CTL lines raised by corre-
sponding peptide. COS7 cells transfected with either full length of TMEMZ22 gene or
HLA-A* 2402 were prepared as controls. In Fig. 4, the CTLs stimulated with
TMEM?22-A24-9-385 (SEQ ID NO: 5) showed potent CTL activity against COS7 cells
expressing both TMEM?22 and HLA-A*2402. On the other hand, no significant
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specific CTL activity was detected against the controls. Thus, these data clearly
demonstrated that peptide of TMEM?22-A24-9-385 (SEQ ID NO: 5) was endogenously
processed and presented on the target cells with HLA-A*2402 molecule and were
recognized by the CTLs. These results indicate that this peptide derived from
TMEMZ22 may be suitable as a cancer vaccine for patients with TMEM22 expressing
tumors.

Homology analysis of antigen peptides

The CTLs stimulated with TMEM?22-A24-9-390 (SEQ ID NO: 1),
TMEM?22-A24-9-274 (SEQ ID NO: 2), TMEM22-A24-9-372 (SEQ ID NO: 3),
TMEM?22-A24-9-331 (SEQ ID NO: 4), TMEM22-A24-9-385 (SEQ ID NO: 5),
TMEM?22-A24-9-204 (SEQ ID NO: 6), TMEM22-A24-9-297 (SEQ ID NO: 10),
TMEM?22-A24-9-98 (SEQ ID NO: 12), TMEM22-A24-9-375 (SEQ ID NO: 16),
TMEM?22-A24-10-137 (SEQ ID NO: 18), TMEM?22-A24-10-140 (SEQ ID NO: 19),
TMEM?22-A24-10-204 (SEQ ID NO: 22), TMEM?22-A24-10-282 (SEQ ID NO: 28)
and TMEM?22-A24-10-177 (SEQ ID NO: 31) showed significant and specific CTL
activity. This result may be due to the fact that the sequences of TMEM22-A24-9-390
(SEQ ID NO: 1), TMEM22-A24-9-274 (SEQ ID NO: 2),TMEM?22-A24-9-372 (SEQ
ID NO: 3), TMEM22-A24-9-331 (SEQ ID NO: 4), TMEM22-A24-9-385 (SEQ ID
NO: 5), TMEM22-A24-9-204 (SEQ ID NO: 6), TMEM22-A24-9-297 (SEQ ID NO:
10), TMEM22-A24-9-98 (SEQ ID NO: 12), TMEM22-A24-9-375 (SEQ ID NO: 16),
TMEM?22-A24-10-137 (SEQ ID NO: 18), TMEM?22-A24-10-140 (SEQ ID NO: 19),
TMEM?22-A24-10-204 (SEQ ID NO: 22), TMEM?22-A24-10-282 (SEQ ID NO: 28)
and TMEM?22-A24-10-177 (SEQ ID NO: 31) are homologous to peptides derived from
other molecules that are known to sensitize the human immune system. To exclude this
possibility, homology analyses were performed for these peptide sequences using as
queries the BLAST algorithm (http://www.ncbi.nlm.nih.gov/blast/blast.cgi) which
revealed no sequence with significant homology. The results of homology analyses
indicate that the sequences of TMEM22-A24-9-390 (SEQ ID NO: 1),
TMEM?22-A24-9-274 (SEQ ID NO: 2), TMEM22-A24-9-372 (SEQ ID NO: 3),
TMEM?22-A24-9-331 (SEQ ID NO: 4), TMEM22-A24-9-385 (SEQ ID NO: 5),
TMEM?22-A24-9-204 (SEQ ID NO: 6), TMEM22-A24-9-297 (SEQ ID NO: 10),
TMEM?22-A24-9-98 (SEQ ID NO: 12), TMEM22-A24-9-375 (SEQ ID NO: 16),
TMEM?22-A24-10-137 (SEQ ID NO: 18), TMEM?22-A24-10-140 (SEQ ID NO: 19),
TMEM?22-A24-10-204 (SEQ ID NO: 22), TMEM?22-A24-10-282 (SEQ ID NO: 28)
and TMEM?22-A24-10-177 (SEQ ID NO: 31) are unique and thus, there is little pos-
sibility, to our best knowledge, that these molecules raise unintended immunologic
response to some unrelated molecule.

In conclusion, novel HLA-A24 epitope peptides derived from TMEM?22 were
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identified. Furthermore, the results herein demonstrate that epitope peptide of
TMEMZ22 may be suitable for use in cancer immunotherapy.
[0204] Results 3
Prediction of HLLA-A02 binding peptides derived from TMEM?22
Tables 3a and 3b show the HLA-AO2 binding 9mer and 10mer peptides of TMEM22
in the order of high binding affinity. A total of 59 peptides with potential HLA-A02
binding ability were selected and examined to determine the epitope peptides.
[0205]
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gene (a specti+erpdel—+torthetarget—celHsthat—express—FVEMZZand

HLA- A*Q@Db]gene) was tested by using the CTL lines and cl ones raised by
correspondi ng peptide. CO67 cells transfected with either full |ength of
TMEM22 or HLA- A* 0201 were prepared as the controls. In Fig 8, the CTL
clone stinmulated with TMEM22- A02-10-195 (SEQ ID NO 74) showed potent CTL
activity against COb7 cells expressing both TMEM22 and HLA- A* 0201. On the
ot her hand, no sig- nificant specific CIL activity was detected agai nst the
controls. Thus, these data clearly denonstrated that peptides of

TMEM22- A02-10- 195 (SEQ I D NO 74) was endogenously processed and presented
on the target cells with HLA-A*0201 nol ecul e and were recogni zed by the
CTLs. These results indicate that these peptides derived from TMEM22 nay
applicable to cancer vaccines for patients with TMEM22 expressing tunors.

[ 0210] Honol ogy anal ysi s of antigen peptides The CTLs stinmulated with
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.nlm ni h. govi bl asti bl ast. cgi)

whi ch reveal ed no sequence with significant honol ogy. The results of
honol ogy woaby#ss23sndi cate that the foll ow ng sequences PETPUN)/FR28

TMVEMR2- AD2- 9- 338 (SEQ I D NO 35),
TMVEMR2- A02- 9- 367 (SEQ I D NO 41),
TVEMR2- AO2- 19717 34ISEQ | D NG 61),

TMEMR2- AD2- 9- 381 (SEQ I D NGO 38),
TMEMR2- A02- 9-218 (SEQ I D NO 48),
TMEMR2- A02- 10- 304 (SEQ ID NGO 62),

TVEMR2- A02- 104464 oN'? . - - EQ ID NO 67
TNENR2- A02- 101305 8T iRe Yoin et dkpudi SR o IMBIEES | D g 241
TMEMR2- A02- 10- SBQ IDSHQ I[D N@rt P@itignd [TVEMRINOARGIL se@ueds6 ( SEQHAINND: 83).
Thus, the possibiljty that thesg nol ecul es MQYC@M%%@” unl nt enged
i mmrunol ogi ¢ respenrse—to1sorp—dhrelated—nplecul l-r—coneludi on,
novel HLA- A*201 @pi t opg peptiWds deri ved frBIrIpQER/ERIIZZ vvere i dertified and
demonstrated|{to bg,applifcabl e §,gr cancler I k2py. I ndustrjal
App| icabili t‘l [02?%] The nr esent nvention nr oV m newW—FA/ \S- part: cularl y
t hose derivedg froﬁ’ﬂTIVEIVEZ t hat320nduce [pot entYLéhtﬂ?\éCfﬁérm ficlanti-lbunmor |i mune
responses an{l havesapplifcabili{y to a |wm de ﬁlslgx}\gjmgancer typgg. Sudh TAAs
war r ant furt har rln\vlnl obHent —as pnnf : rl vaceclhe anNal not seases asscc| at ed
with TMEM22, [e. g. 66cancer, rmr?éSpartl clul arI&LDI&ﬂﬂPAIb‘{’adder candér, C(C,
esophagus capcer, ¢hynphdma, prgstate cancer, RQS] SCLC| [0212] Wi Tle t he
i nventi on | S hnr eihn dDCCl“I hnrl :%%n rlnf al . anrl \Al: rnf erence to cpnhl ‘FI cC em
bodi ments thereof 88it iq to be2%nder stjood t FAWGIHMFlor egoilng ddscriptlion is
exenpl ary ang expkgnatorly in nghure and Is kphepgded ;o 1lllustrape the
i nvention ang—ts hfﬂferred erbodients—Throdgh—routine—experiAentati on,
one skilled in théOart Wil reddily recognlliMWlﬁéFGS//é\rl ous chardes and
nodi fi cation$ can;pe made thergyn vvithout deppf&v Vfromthe SRErit gnd
Scope Of the | M-eRi--on- Thllc i hn Fet-eals ql;\nlll.n E@ Hv-epti-on | S
i ntended to be defi2ned rot by i89e abovie des@MTE@IpSMIV but by t héf ol | dwi ng
claims and their ggui vallents. %69 WO dI?ll/ O;AggﬁﬁgAQPZOHIOWZ)gB d gi ns
[Aaim1llAn selated—peptide—that—bin toHA—aRrHger—and—has—eytetgxic T
| ynphocyte (CTL) i’hduci ti lity,l%herein the IJ&pWRAdTddNnsi stjs of l¥he arfi no
acid sequence of SEQ ID|NG 92,@r an | mmno Qgicall y actiye fragment
t hereof . [d ai-m2iFhe—igelat ed2 peptider—of \,h‘.g‘... 1 —whereti—theHEA—-aRt i gen
is HLA-A24 oy HLAA2. [ @ ai m 3bPhe i sol at edArbéMWéfBSbf claimil1l@ 2,
wher ei n sai d| pept |7?e orpri ses,,@n am no aci d;seyenge sel ected, 4 om tlhe
group consi sHrg—oe+—SEQHDNos—1te—16—18to6—32 anrd34—te90—fCcaim
41The i sol at ¢d pepi de df claiil to 3, V\heYIeWC%‘é@EApeptl de cb¥sistg of an

79 133 SLELIFIRSV 197

80 359 MVLQILVLHI 210

81 380 TIIMISVFVLA 218

82 224 ATVVCSILGV 219

83 356 VVAMVLQLLV 220

84 379 VIIMiSVFVL 226

85 291 FGWTgTIWGI 233

86 301 STMFILQEPI 246

87 378 GVIImISVFV 257

88 302 TMFIIQEPII 257

89 287 ALFTIGWTGT 391

90 130 KVPSIELIFI 559

[0207]

Start position indicates the number of amino acid residue from the N-terminus of TMEM22,
Dissociation constant [Kd (nM)] is derived from “NetMHC3.0™.

CTL induction with the predicted peptides from TMEM?22 restricted with HLA-



am no acid sequence selected fromthe ggoup consisting of SEQID NGs: 1 to
16, 18 to 32 and 34 to 90, wherein 1, 2, or several amno acid(s) are

i nsert ed,woubsiti7s2sbed, del eted or added. [C aim 51The i gorarzdo/pep2d de of
claim4, wherein, in the context of HLA-A24, the peptide has one or both of
the follow ng characteristics: (a) the second amno acid fromthe

N-term nus i ;\isROected fromthe group of phenyl al ani ne, tyrosine,

t hi oni h id | ect ed
{7 om Che. ar g 01 pheRyrad s et RYEN LTt denB e AR ving " ©
met hi oni ne. [pGta¢als Slderibesloh dMatkrplpnidddetbddsC] Bﬂprmﬁdspemifm@"fh_acmmyt\ha

The second aceined8s 1B BmPRLIHRT Loty (Fie 7S %??%%ﬁéﬂlkrﬁﬁé“ @
consi sti ng oﬁem@aﬁr%@mtﬁﬁwfﬁwa}q@w@mna@ﬁympwd@thércﬁmﬁ@lwa wellacid is

sel ect ed fromutiber #1 FUR TOPRSNSIA (199888 YSEEO NS mdsﬂmr)cwmh[ G aim 71The

or “docapept | dOTEYEraFUEh IR SEQinATHE Ohabreet N ol D tseEhERe of
any of clai miNQ: 410 (&), #3 GlitaiTMENAA- f?@kﬁ&lﬂ@EQﬂD@fb@ﬂ@)@L#SMﬂf ein the agent
COMpr ses onBEMI Sy EPLE AR NI eyl SRR A o o8 BT\
treat ment and@r62p(ioptlyvik TME)M%&%Q‘ZeIO l@hthES? IDINQ groe@nté ththof a

post oper at i V@MEMZQVW?O B@?Eﬁ% JDWV@') it Q?MWEWA??% 198%se6 11er e

peptide(s) of any one ynucl eoti de(s) of

claims8. [C a{%%}iiﬁl‘i@ W%FW@%WH%};%HSE& 11 INg3: %410 #aneiftei n sai d agent
i s forml at ed MEOIRWAED13-£09 4236 ACNJ:P20 10/ HA 4239t DMEME2-Aadl 1039 @EIPN to

a subj ect V\h?ﬁ%&%ﬁﬂt bg %?e étﬁer'illlﬁ'rbfd AI\1204SpCC1f1C IC%”L activity was determined by

stimulation with other peptides shown in Tables 3a and 3b, despite those peptides had

possible binding activity with HLA-A*0201. As is typical of negative data, specific
IFN-gamma production was not observed from the CTL stimulated with
TMEM?22-A02-9-305 (SEQ ID NO: 33) (m). Thus, the results indicate that 12 peptides
derived from TMEM?22 were screened as the peptides that could induce potent CTLs.
[0208] Establishment of CTL lines and clones against TMEM?2?2 derived peptide
The cells that showed peptide specific CTL activity detected by IFN-gamma
ELISPOT assay in the well number #4 with TMEM22-A02-9-338 (SEQ ID NO: 35)
(a), #2 with TMEM?22-A02-9-381 (SEQ ID NO: 38) (b), #3 with TMEM?22-A02-9-218
(SEQ ID NO: 48) (c), #5 with TMEM22-A02-10-217 (SEQ ID NO: 61) (d),#8 with
TMEM?22-A02-10-304 (SEQ ID NO: 62) (e), # with TMEM22-A02-10-167 (SEQ ID
NO: 65) (1), #6 with TMEM?22-A02-10-363 (SEQ ID NO: 67) (g), #5 with
TMEM?22-A02-10-103 (SEQ ID NO: 70) (h), #5 with TMEM?22-A02-10-195 (SEQ ID
NO: 74) (1) and #6 with TMEM?22-A02-10-356 (SEQ ID NO: 83) (j) were expanded
and CTL lines were established by limiting dilution as described in "Materials and
Methods" section above. CTL activity of these CTL lines was determined by IFN-
gamma ELISA assay (Figs 6a-j). The CTL lines demonstrated potent IFN-gamma
production against the target cells pulsed with the corresponding peptide as compared
to target cells without peptide pulse. Furthermore, the CTL clones were established by
limiting dilution from the CTL lines as described in "Materials and Methods", and
IFN-gamma production from the CTL clones against target cells pulsed peptide was
determined by IFN-gamma ELISA assay. Potent IFN-gamma productions were de-
termined from the CTL clones stimulated with TMEM22-A02-9-381 (SEQ ID NO: 38)
(a), TMEM22-A02-9-218 (SEQ ID NO: 48) (b), TMEM22-A02-10-217 (SEQ ID NO:



[Claim121A nethod for inducing an antiggen-presenting cell (APC) with CTL

I n- ducibility, wherein the nethod conprises one of the follow ng steps:

(a) cont awOi2og/@Em3APC with a peptide of any one of clai RETAP20/FO7228 vitro,
ex vivo or in vivo;, and (b) introducing a polynucl eotide encoding a

pepti de of any one of clainms 1 to 7 into an APC. [O aim 131A nethod for

I nduci ng CTL 6by(oa,n};/1\/IEM22hAOMOIBD)d$SEQrIDrNSE 62) (@), TNBSM220062-00- 16N eSEQ@IIDow ng

e surtack aQdmid SERE ARG shERND: Kl MBI CREER ) 5
1 to 7; (b) (8BQIDINQr7hdgCOBPMRLiAW]10F122 (I WD NO: Mo sloramd, whi ch
presents on ITt]\?LE W1@3§§@G¥Dq¢o%)z‘g&@%tj aG§ N and a peptide of any

one of cl ains nt roduci ene’t hat corrprl ses a
pol ynudP¥¥ i dedpseidis pipsttargataes expreings IMER A {201 bi ndi ng
to ? Fegt Xg‘é %he@t@ﬁébﬁﬂl%d"{@TL@ﬂn@és{ﬁﬁd %lotnf@s 17al§eﬂtagalﬁst-5a f)é tldE Ql_eié éﬂaﬁf}ﬂeﬂ for q

i sol ate resents on its surface a ntigen and a
peptide of amlf %Pl]ét%‘? IEPERIAE et Gelis th PSBIGHY %&E@Hg} g;& & @ﬂl 9}% i ch

I s induced byptdific CHLhetvdf agdiadt QA ce[ll@lwilllcm tizﬁllﬁﬁtedmﬂﬁ]ib(ﬁhi tHeTull tidrath of
targets a pe f €. | ali [C 171The f cI aim
16 S o o SR e BT AR 020 SR TSt e e M IR e s

i nduci ng i nnﬂﬁéEmépodea@d‘Da@t LoBN s tqswdéoysmmém CEbdmea; giichglones ralsed

admi ni steri “%y%%rr&&b%nélﬂglpﬁ deaﬁcﬁlﬁec@hs GRREdS WEh @u}&‘%%ﬂ f&‘ﬁg@ifofWEmQ of
claine 1 to 7, an I nmun i cal active fragnent thereof,

pol ynucl eot i @& Herebditrg! tyree Bf@p%fﬁ@és the copols rladite At the Féﬂleﬁlmel@m%@t or
conpri sing amuﬂmmz:lzeAe@qoqr@@qsgqquogM)k@o%@E? £t @BL S€fivifyodeathst N any

one of clai d ai ra or. transfect.ed with
an expressi o Ql/%%‘fe&s é&@?ﬂlﬁ%ﬁm@ﬁg?ﬁ?iﬁﬁ & Eﬁ eOt]i“%]Ia ‘?é](ﬂ’ Yepti de
of any one ohiftdaat speciBict(@I'T7 ackdviitg lwas @H&C&ﬂ&gﬂhsttt]ﬁ@controls. Thus, these data

clearly demonstrated that peptides of TMEM22-A02-10-195 (SEQ ID NO: 74) was en-

dogenously processed and presented on the target cells with HLA-A*0201 molecule

and were recognized by the CTLs. These results indicate that these peptides derived
from TMEM22 may applicable to cancer vaccines for patients with TMEM22 ex-
pressing tumors.

[0210] Homology analysis of antigen peptides

The CTLs stimulated with TMEM22-A02-9-338 (SEQ ID NO: 35),

TMEM?22-A02-9-381 (SEQ ID NO: 38), TMEM22-A02-9-367 (SEQ ID NO: 41),
TMEM?22-A02-9-218 (SEQ ID NO: 48), TMEM22-A02-10-217 (SEQ ID NO: 61),
TMEM?22-A02-10-304 (SEQ ID NO: 62), TMEM?22-A02-10-167 (SEQ ID NO: 65),
TMEM?22-A02-10-363 (SEQ ID NO: 67), TMEM22-A02-10-103 (SEQ ID NO: 70),
TMEM?22-A02-10-195 (SEQ ID NO: 74), TMEM22-A02-10-229 (SEQ ID NO: 77)
and TMEM?22-A02-10-356 (SEQ ID NO: 83) showed significant and specific CTL
activity. This result may be due to the fact that the sequence of TMEM22-A02-9-338
(SEQ ID NO: 35), TMEM22-A02-9-381 (SEQ ID NO: 38), TMEM22-A02-9-367
(SEQ ID NO: 41), TMEM22-A02-9-218 (SEQ ID NO: 48), TMEM22-A02-10-217
(SEQ ID NO: 61), TMEM22-A02-10-304 (SEQ ID NO: 62), TMEM22-A02-10-167
(SEQ ID NO: 65), TMEM22-A02-10-363 (SEQ ID NO: 67), TMEM22-A02-10-103
(SEQ ID NO: 70), TMEM22-A02-10-195 (SEQ ID NO: 74), TMEM22-A02-10-229
(SEQ ID NO: 77) and TMEM22-A02-10-356 (SEQ ID NO: 83) are homologous to
peptide derived from other molecules that are known to sensitize the human immune
system. To exclude this possibility, homology analyses were performed for this peptide

sequence using as queries the BLAST algorithm



am no acid sequence selected fromthe ggoup of: SEQID NGs: 1, 2, 3, 4, 5,
6, 10, 12, 16, 18, 19, 22, 28, 31, 35, 38, 41, 48, 61, 62, 65, 67, 70, 74,
77 and 83WO 2011/074236 PCT/JP2010/007228

[0211]

[0212]

(www.ncbi.nlm.nih.gov/blast/blast.cgi) which revealed no sequence with significant
homology. The results of homology analyses indicate that the following sequences are
unique: TMEM22-A02-9-338 (SEQ ID NO: 35), TMEM22-A02-9-381 (SEQ ID NO:
38), TMEM22-A02-9-367 (SEQ ID NO: 41), TMEM22-A02-9-218 (SEQ ID NO: 48),
TMEM?22-A02-10-217 (SEQ ID NO: 61), TMEM?22-A02-10-304 (SEQ ID NO: 62),
TMEM?22-A02-10-167 (SEQ ID NO: 65), TMEM?22-A02-10-363 (SEQ ID NO: 67),
TMEM?22-A02-10-103 (SEQ ID NO: 70), TMEM22-A02-10-195 (SEQ ID NO: 74),
TMEM?22-A02-10-229 (SEQ ID NO: 77) and TMEM?22-A02-10-356 (SEQ ID NO:
83). Thus, the possibility that these molecules can raise an unintended immunologic
response to some unrelated molecule is remote.

In conclusion, novel HLA-A*0201 epitope peptides derived from TMEM?22 were
identified and demonstrated to be applicable for cancer immunotherapy.

Industrial Applicability

The present invention provides new TAAs, particularly those derived from TMEM?22
that induce potent and specific anti-tumor immune responses and have applicability to
a wide array of cancer types. Such TAAs warrant further development as peptide
vaccines against diseases associated with TMEMZ22, e.g., cancer, more particularly,
AML, bladder cancer, CCC, esophagus cancer, lymphoma, prostate cancer, RCC and
SCLC.

While the invention is herein described in detail and with reference to specific em-
bodiments thereof, it is to be understood that the foregoing description is exemplary
and explanatory in nature and is intended to illustrate the 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 invention. Thus, the metes and bounds of the
invention is intended to be defined not by the above description, but by the following

claims and their equivalents.
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[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]

[Claim 6]

[Claim 7]
[Claim 8]

[Claim 9]

[Claim 10]

[Claim 11]
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Claims

An isolated peptide that binds to HLA antigen and has cytotoxic T
lymphocyte (CTL) inducibility, wherein the peptide consists of the
amino acid sequence of SEQ ID NO: 92 or an immunologically active
fragment thereof.

The isolated peptide of claim 1, wherein the HLA antigen is HLA-A24
or HLA-A2.

The isolated peptide of claim 1 or 2, wherein said peptide comprises an
amino acid sequence selected from the group consisting of SEQ ID
NOs: 1to 16, 18 to 32 and 34 to 90.

The isolated peptide of claim 1 to 3, wherein said peptide consists of an
amino acid sequence selected from the group consisting of SEQ ID
NOs: 1 to 16, 18 to 32 and 34 to 90, wherein 1, 2, or several amino
acid(s) are inserted, substituted, deleted or added.

The isolated peptide of claim 4, wherein, in the context of HLA-A24,
the peptide has one or both of the following characteristics:

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

(b) the C-terminal amino acid is selected from the group of pheny-
lalanine, leucine, isoleucine, tryptophan and methionine.

The isolated peptide of claim 4, wherein, in the context of HLA-A2,
has one or both of the following characteristics:

(a) the second amino acid from the N-terminus is selected from the
group consisting of leucine and methionine; and

(b) the C-terminal amino acid is selected from the group consisting of
valine and leucine.

The isolated peptide of claim 1 to 6, wherein said peptide is a non-
apeptide or decapeptide.

An isolated polynucleotide encoding a peptide of any of claims 1 to 7.
An agent for inducing CTL, wherein the agent comprises one or more
peptide(s) of any one of claims 1 to 7, or one or more polynucleotide(s)
of claim 8.

A pharmaceutical agent for the treatment and/or prophylaxis of cancer,
and/or the prevention of a postoperative recurrence thereof, wherein the
agent comprises one or more peptide(s) of any one of claims 1 to 7, or
one or more polynucleotide(s) of claim 8.

The pharmaceutical agent of claim 10, wherein said agent is formulated
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[Claim 12]

[Claim 13]

[Claim 14]

[Claim 15
[Claim 16
[Claim 17
[Claim 18

[Claim 19]

[Claim 20]

[Claim 21]
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for the administration to a subject whose HLA antigen is HLA-A24 or
HLA-A2.

A method for inducing an antigen-presenting cell (APC) with CTL in-
ducibility, wherein the method comprises one of the following steps:
(a) contacting an APC with a peptide of any one of claims 1 to 7 in
vitro, eX vivo or in vivo; and

(b) introducing a polynucleotide encoding a peptide of any one of
claims 1 to 7 into an APC.

A method for inducing CTL by any of the methods comprising at least
one of the following steps:

(a) co-culturing CD8-positive T cells with APCs, which presents on its
surface a complex of an HLA antigen and a peptide of any one of
claims 1 to 7;

(b) co-culturing CD8-positive T cells with exosomes, which presents
on its surface a complex of an HLA antigen and a peptide of any one of
claims 1 to 7; and

(c) introducing a gene that comprises a polynucleotide encoding a T
cell receptor (TCR) subunit polypeptide binding to a peptide of any one
of claims 1 to 7 into a T cell.

An isolated APC that presents on its surface a complex of an HLA
antigen and a peptide of any one of claims 1 to 7.

The APC of claim 14, which is induced by the method of claim 12.

An isolated CTL that targets a peptide of any one of claims 1 to 7.

The CTL of claim 16, which is induced by the method of claim 13.

A method of inducing immune response against cancer in a subject
comprising administering to the subject an agent comprising a peptide
of any one of claims 1 to 7, an immunologically active fragment
thereof, or a polynucleotide encoding the peptide or the fragment.

A vector comprising a nucleotide sequence encoding the peptide as set
forth in any one of claims 1 to 7.

A host cell transformed or transfected with an expression vector
according to claim 19.

The isolated peptide of any one of claims 3 to 7 which consists of the
amino acid sequence selected from the group of: SEQ ID NOs: 1, 2, 3,
4,5,6,10,12, 16, 18, 19, 22, 28, 31, 35, 38, 41, 48, 61, 62, 65, 67, 70,
74, 77 and 83.



