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[0004]  Favorable TAAs are indispensable for the proliferation and survival of cancer cells.
The use of such TAAs as targets for immunotherapy may minimize the well-described
risk of immune escape of cancer cells attributable to deletion, mutation, or down-
regulation of TAAs as a consequence of therapeutically driven immune selection. Ac-
cordingly, the identification of new TAAs capable of inducing potent and specific anti-
tumor immune responses, warrants further development; accordingly, the clinical ap-
plication of peptide vaccination strategies for various types of cancer is ongoing (NPL
3, Harris CC, J Natl Cancer Inst 1996 Oct 16, 88(20): 1442-55; NPL 4, Butterfield LH
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1999 Nov 1, 59(21): 5554-9; NPL 6, van der Burg SH et al., J] Immunol 1996 May 1,
156(9): 3308-14; NPL 7, Tanaka F et al., Cancer Res 1997 Oct 15, 57(20): 4465-8;
NPL 8, Fujie T et al., Int J Cancer 1999 Jan 18, 80(2): 169-72; NPL 9, Kikuchi M et
al., Int J Cancer 1999 May 5, 81(3): 459-66; NPL 10, Oiso M et al., Int J Cancer 1999
May 5, 81(3): 387-94). To date, several clinical trials using these tumor-associated

antigen derived peptides have been reported. Unfortunately, many of the current cancer
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al ., | mmuwolR20Re9DO02 Cct, 188: 33-42; NPL 13, Rosenber @CBAPEN12/603740 Nat Med
2004 Sep, 10(9): 909-15). Accordingly, there remains a need for new TAAs as
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WO 2012/ 169200PCT/ JP2012/ 003740 Sunmmaryy of I nvention [0009] The present
invention is based, at least in part, on the discovery of novel peptides

t hat may wWeroe/ms208ui t abl e targets of inmunot herapy. Be®aUSB20IANES7HY €

general ly perceived by the i Mmune systemas "self" and therefore often have
no i nmmunogenicity, the discovery of appropriate targets is of extrenely

i nportance. Aymigifey 8PPifentbOB (for exanple, SEQ ID NG 49 encoded by
t he gene of GenBank “Accession No. NM 001031702 (SEQ ID NO  48)) has been

i dent i iPE¥]1as Ths-resgnl iavaionds baadet seastar A @xthedisgAye) of pevelaentidstit ar e
not limted fiut n&@%ﬂ»a%@hum ets deﬂrrrﬁﬁﬁB’[Herzﬁ)@' BedaMSOTRARGRY gchblG@:C) , RCC

and small cell |un ncer . |nvent|on f ocuses on
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particul arly ganivey, tBEMQ&BVerd)ftappmpmﬁﬁ:tta@eS i$ hﬁéxtlrmw}sempmtaaee S\sinioadall e

| mrunot her ap E(gxlfe paffiof L)?a%‘?@%i-eg%l(% ﬁ\f(f Q@ en%gc?ed etﬁg génel (ﬁ\@er}ltlila

directed, ea$ i catron o cific epl ope
peptides t hatAOQO%msI%O N BBi03il 792 (S5EQ HA D6 48DLiwes bp@mdﬁllt@flqd(ﬁsfyﬁma@dong

peptides deri;yegcbfi0M, B-wiish ﬂbﬁlﬁk’s’cﬁl?gre'ﬂ?)t Qﬁ%&% e ha éal @@Ac@i’v ndH€-
ri pheral bl ood nononucl ear ce obt ai ned from T%%onor wer e

stinul ated usMal cpll nggpest ( NSG&%@Q&H@ @&ﬁléc'ﬁbbmg&@gceaéwlv%h MESEMASB.
CTL |ines wej ﬁ:s&ﬁtﬁﬂveﬁﬁbﬁb(bdusdﬁﬁdl SEM%S%CH Jahﬁldﬁﬁétt@fg%f(bhﬁdér@ﬁﬁd)ﬂ”lﬁh t he

HLA- A2 t t tid Th
ka2 posit e, faract ool Louetl sed SN lond PRI BE bRy
epi tope pept |sd1$:ﬂ)1¢hmhummlyerapﬁdluc@1rgm ent and specific imune responses

agal “5 ﬁ |'s gxRLESS He fe?%ﬁﬁvenmﬁ%ed&e%? Sﬁe{s%' i %&E ﬂlg'l&e%ﬁc&tﬂﬁtofSENMB

is str |mTunogenic e epitopes théreo ecwetar etsf
caner/t urmr |sn¢mﬁ%@m@pap99the@@@1pwes§rtm aRjlity tojindrice C&#Sé@ﬁ:@%@ top3EM
present 'nVe@hioﬁQ b Rtidek Qi vl ﬂr&ﬁ'SEM&SI@eM, hdassddiat éutélfiieﬁa@l H‘e'lcﬁv aﬁéol gen and

'SBEL“SEp? [ dediPipia @3@@8{%&%@ 51& @Wﬁ%&gﬁ“ﬁﬁq ey a Zﬁﬁw“?{i@r WEEN be48)sed
to induce CTlstimdlawdt ustneOHLAXAYI200 bariditOcdndidacpeaptidésedeided Grom SEIM]A@@; for
are not U1 i m Lad PERRE g A Rk S Rl AR R Rl BBy ea "
pepti des ar epnsina@@pgatdé@ it ddedepepof deslidaropaptidese flbe adsivits hﬂcmapeptl des
and decapept 'dggl%nﬁﬁ\’é gt fﬁ@seﬁ%}) S?esaaﬁé f’[L%eﬁ%&‘%ﬁcté&Eﬁde%%e RNy SEQ 1D

NGs: 1 to aving an am no acid quence seél ected
f rom anong se@umpm‘@gt ansl spgcifio ympyae FAPHENAIRISE ?@H@X@Pﬁsm&aEWsﬁB ithgseand

thus are par tésapb afrthér ﬁfdﬁfa&rth@tcsEMQ@Bal Jiaén gy ﬁﬁrﬁﬂﬁ%geﬂié%ﬂltmlﬁﬂ & thereof
contenpl ates nodi.fi. edtﬁ?g&% des ving an amno acid sequence selected from

among SEQ | Daf§celechve Ay ﬁur{l TR USA®PY- t wo or nore amino acids are
substi tf0dEd, dedcetdiagly)inBentodjbcoot thd@adentdnvdnang t@psrovide isadated pgdidpethti des

et S Sl SIS SLEAL OB S R

provi des an i(8BQRADMOpEYt bedh peptiflessse expeated4o hag, Tk lndl@lbﬂdb’ and thud, nan aci ds

in length an@e%@éﬁ%’b'n’%&lﬂ%@ d1Meind i or é?bi@o%?%ﬁ‘é‘&cﬁm%{%ke%éﬁda Ju'Bj%@l fope group
consi sting of (1). an am no acid sequence sel ecte fromthe group

consi sti ng ofindSEm | iPNRINS TespORsey againgtangers gxamples olwhich jralugde. B aﬁ%n%tcu d(s)
are substit utigfedde k&ipBtgeal BREL BBCRIC, amtedmd SCDEI PReerdagepsdslaid mon-

gﬁgl fied peptalpgp 1deé Qr(ljcf dea(':gpe? esa rr]ﬁor Srr}:feaf%iy,l r?onléllf):gp%d%s gl}/(f c?écgf)(ép(f\ldgs Illg(/quhaoncyt €
amino acid sequence selected from among SEQ ID NOs: 1 to 7 and 9 to 47. Peptides
having an amino acid sequence selected from among SEQ ID NOs: 5, 7, 27 and 34
showed strong CTL inducibility and thus are particularly preferred.
[0012]  The present invention also contemplates modified peptides having an amino acid
sequence selected from among SEQ ID NOs: 5, 7, 27 and 34 in which one, two or
more amino acids are substituted, deleted, inserted or added, so long as the modified

peptides retain the requisite CTL inducibility of the original unmodified peptide. To



(ii) the amno acid sequence of (i), wyerein the am no acid sequence has
one or both of the follow ng characteristics: (a) the second amno acid
from t he woterziemes of said SEQ ID NO is sel ected from Ph&/Jgropocensi sting
of | eucine and nethionine; and (b) the Cterminal amno acid of said SEQ
ID NOis selected fromthe group consisting of valine and | eucine.

[ﬁ013] The pr eseehd, |t]TEV@fé§dn@[hVahﬁ@l sonidesmi aba&drmgneﬂe eftlepeapii dﬁsmpizlless .
than 15, 14, 1 amno S.in rising the aci
sequence sel SEogamp T SRR AT iR LR RSab15e FEhTfe
sequence sel ectupdohsietmg dfe gr oup consisting of SEQ ID NOs: 27 and 34, in
which 1, 2, g,e:%ﬁ , ed or
added, provi gggﬁ%ﬁjgﬂﬁcéﬁgqiﬂﬁ%&%%gg fﬁ%tﬁtg ??@ %%ﬁ%ggn% arﬁ(lbpéﬁingnd

i nduces a cytlotioxhich T, 1%%‘(%%@“&?@“5 @fﬁlsu‘?SUtﬂH@d alsletrsl, Hspidekeqedede of
(i'), wherei ﬁbrdd"@ed&ﬁ& E@u%g%&ﬁﬁaﬁ%ﬁwaﬁldﬁ)ﬂﬁmA Batden ahd tducdsal dyabiig

characteri StITC éyg ae second amno acid fromthe N-term nus of said
SEQ I D NO i s S8MeEeede-~dm t he group consisting of |eucine and met hi oni ne;
and (b) theiiGht emiicalid ssquaeceati(i), whersiaithe HEQollid icncs dheateast Hortoofi t he
group consi st n val i nd | eucine. As denonstrated herein, such

pepti des cantt e1%118wm Cha&%}eﬁ gcﬁq‘ APC to present a peptide of (i), (ii), (i’ )
or (ii") thet(@dhe smhe@amh@wlqo%@mlthi@g tameingoef st SEQUDLNQ inseldadrfoernded |

an APC. [ 0014]NpSQnsibif: &rlmaﬂdrﬁ{&ﬁfdn% gonptenpl ates nodi fied peptides

havi ng an am no aC| d sequence that one, or nobre am no acids
substi t uti on (Pidke Etteaninal aaiap apigpf éﬁ‘é/S@rQ HMQ isoalerted {1981 BFCHY ProBisting
sequence sel @@K/ﬂﬂqefdn@%@mg SEQ I D NGs: 5 7, 27 and 34, so long as the

nodi fi pti.des retain the ISIt i bi of th or| n

pept | ad00REP? HE Sutiin i etgRal S P RGeS B PR arest: e e s hdbr  de o
|l ess than 14,121&, 111yind heidein kOgtarbmprisiag ds amnnbanigtshqmn@saleumgfrbﬂneham no
aci d sequenc mau%l eégﬁglg:t% &omthe group consisting of: (i) an amno acid

sequence tha or several am no acid(s) are substituted, deleted,
inserted or add)e%cn dminp Reidzayuraceastlerteakbijomibegwup censedingob SEQHD ysup/

consi sting ofypg 54\/@“%9&12{ 126%3%&3 é&ﬁ%%%i(@oﬁg é‘&s%@cﬂ BBl m&rﬁaﬁ%r

wherein the peptjde binds an A antigen and induces cytotoxic. T
| ynphocyt es, a8y pravjdetiiae %ﬁvlﬁag modyfiedlepgptdrcingds an F1A dptigeppe HECe3 % no
acid sequenceyml@meyrﬁphdwteham the follow ng characteristics:

(ii") the amino acid sequence of (i'), wherein the amino acid sequence has one or both
of the following characteristics:

(a) the second amino acid from the N-terminus of said SEQ ID NO is selected from
the group consisting of leucine and methionine; and

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

As demonstrated herein, such peptides can be processed in an APC to present a
peptide of (i), (i1), (i') or (ii') thereon, when these peptides are contacted with, or in-
troduced in an APC.

[0014]  Also, the present invention contemplates modified peptides having an amino acid
sequence that one, two or more amino acids substitution, deletion, insertion and/or
addition in the amino acid sequence selected from among SEQ ID NOs: 5, 7, 27 and
34, so long as the modified peptides retain the requisite CTL inducibility of the
original peptide. To that end, the present invention provides an isolated peptide of less
than 14, 13, 12, 11, or 10 amino acids in length comprising the amino acid sequence
selected from the group consisting of:

(1) an amino acid sequence that 1, 2, or several amino acid(s) are substituted, deleted,

inserted or added in the amino acid sequence selected from the group consisting of



(a) the second amino acid fromthe N-teymnus of said SEQID NO is selected
fromthe group consisting of |eucine and nethionine; and (b) the
C-term naWoamziemei d of said SEQ ID NO is sel ected froRrCTlIe20de/oas340
consi sting of valine and | euci ne. [0015] Moreover, the present invention
al so provides an isolated peptide of less than 15, 14, 13, 12, or 11 am no
acids in | engBO I]Z(DND)‘SEShﬁ@ﬂ\hﬁeréﬂi’ﬂtﬂ@pé}ﬁﬂdéb&ﬁl@uﬁm setgeataad idduoes t he group
consi sting of (1 %l an, rr} §C|d sequence that 1, 2, or several am no
aci d(s) are SUBSPRT L{¥EPhsEItHY, inserted or added in the amino acid
sequence sel ¢o}thd aimmnadidheeqgemep! cormshatinrge ahinSBQd B©qNOse has7orena b of
wherein the A antigen and induces cytotoxic T

Fﬂ?e‘l@an nd&; 1@@3‘2&(:%%#& g y

| ynphocyt es, am no aci d sequence of wherein the am no

acid sequencéa)Hb% S%‘ﬁ@d aninecck BemitheNftermigyg ﬂ@a%%lﬁﬁglpéﬁl Qdt sedested frgryhe he
second am no pctoilglgtmgtme%ﬁeegﬂahﬁ&ﬁldmnesgﬁcﬁ SEQID NOis selected from
the group consistin euci ne, and the C-term. nal
am no acid 02‘% gff&? EEHF‘ mjapagid é)gls%‘g% ﬁ?é’@{sﬁgﬁﬁ%%”{%‘ﬁﬁ@?%&%@g
valine and | efiealire.andTOese. pepti des are processed in an APC to present a
peptid f(|) i her eon, wh hese I de r
ont act€ W ¢ osbldr ok g hydptign b ARG e PERBLRERNS HEB 131 B
further enco dﬁal;% es 11 swiitat awddspo llgngticteoprisdesthe o nemtd sksjuame sofected érom
peptides of the rgﬁﬁ:@&msuhg\ggntl on. These polynucl eotides can be used to

i nduce or prep a%e APCs having CTL inducibili ty Li ke t he above-descri bed
peptides of tHE PrEBBARCKHGGHIFOMAL Sk HPEE | QBN Re I ahare palsepuser. deleted,
subj ect for iindued addeliiRe LBERORSE Se@gﬁdemélecﬁéaﬁﬁﬁﬁ the drOplodn¥iRBRY of

adm ni stered epti.des of lnve n ar
resented on SR SEPLEE bt SAmuBTES teeplts it B BRRC PR aR) i lsee
respective peptotcmelyl'mplnc&&ws,ea,ndone obj ect of the present invention is to
rovi de agent r S or
Pol ynucl oot 1 ddd) Geoaraagt bRt OB ilelF uarkR5RLBL AR BERLORS 1
agents or co@f)ﬂle';lfpﬂ@\ﬁmg@hhfab@rlﬁtg‘éd for the treatnment and/or pr ophyl axis of

cancer and/or (@e REQUE AR ad f@m&ﬁ@@@%ﬁabh \'Sﬁsaﬁ@SEQrIﬁN@ it BaL&af from ,
especi al Iy cancers such as esopha eal cancer, NSCLC, RCC and SCLC. Thus, it

is yet anot héie FBjReenssing gkl eﬁFlé‘géﬂ‘iln}eH\}%fH{“?&ﬁ to provide pharnmaceutical

agents or conpbsihti@rReminar ahi® adcldestsaRIME@MNI/ND isyekpfeylfan thegfrogancer
and/ or the preveqtl Or?E of. a@gst erative recurrence thereof, such

phar maceut i c&PEF B VAFEA TS0 2012/ 169200PCT/ JP2012/ 003740 i ncl ude
one or nore péfesapsptides polpyrmesied ot adASCad prdsentpr mepade of @y émk (i0nor (inst ead
O or ) 0 B0k, biheh 12 BRITICS: AhnBOkY Q1] BOHHATR 50 L1RPEY ESON

i nvention, the pharnmaceutl agents or conpositions of the pr esent

i nvent i[OM 6hay Ihwr@ﬁ@ét iggergionfyshar ggeqrapas prsdsohed P@lb’n‘é‘%l%@ﬁﬁﬁlaf esodppdsent

any of the peptiedRpti®s dhie PeaseHventiie 'Ihésférpobhﬂ%éh&'é@%a%@hk&l% ifuce

pol ynucl eoti des of t rese n be used to.i APCs t hat
present on t REPERREAEC ¢EL ‘Efﬁ“%‘ll ﬁ]?q ﬂ’@ﬁegﬁﬁr@%@‘iﬁqdﬂ ®t he

present i nvelpteseﬂit m%moemtmlA&Estmyn belcﬂlaﬁﬁsmgd APCsubgett foréadifcirgmransiebj ect
with the pept] i nvention or introducing a polynucl eoti de
encoding a pées %Ses aéalﬁ%t% 1%regsent invention into APCs. Such APCs have the
abi | i t yOQI7] ndemgirmm_s@r@d@ta Bibget. thecpeptigey fgbeypiezent dwlehton dratpreerisént
target pepti dgs,onfLebf APES t@geaRdudict Us ehﬁ‘% Q&sfp%ct!i%‘[}égﬁé&er apy.
Accordi ngly, the present Invention enconpass t hods “f or 1 nduci ng
APCs havi ng Eﬁ‘lﬁreif%umembuqq of & pgsent ineenfing 1SAP(%0‘6%% ABPIIFPMPAEHOREN oS .

I n addition, 1ﬁdﬂ1&1eﬂfr3§@iﬂﬁorht@%ﬂ?bkﬁ[ﬂe§b§9olﬁﬂ@d¥%mi@§iﬁrl$)vidé@ bRIRIN S sed
naucl.pi Suc nts or

t f ,
28%82: L one it o Rk Grenb s P B hs il b B o

i nvention. treatment and/or prophylaxis of cancer and/or the prevention of a postoperative re-

currence thereof, especially cancers such as esophageal cancer, NSCLC, RCC and
SCLC. Thus, it is yet another object of the present invention to provide pharmaceutical
agents or compositions for the treatment and/or prophylaxis of cancer and/or the

prevention of a postoperative recurrence thereof, such pharmaceuticals formulated to



[0019] It is further object of the presgnt invention to provide nethods for

i nduci ng CTL, such nethods including the step of co-culturing CD8 positive
T cel | s WORIERPAGS200r exosones presenting the peptide of PCHEIPHN2Z8E&40
invention on its surface or the step of introducing a pol ynucl eotide
encodi ng both of T cell receptor (TCR) subunits or polynucl eotides encodi ng
each of TCR s$nudut dne dﬂﬁﬂﬁfr@béptidl@@oﬂ'ﬁﬂym&ﬂbdﬁﬂé@oﬂtﬁe pre@@ﬂm\ema{ Ihfieadpgplri de

of the present ven an H esented on.cel | rface. CTLs
bt ai ned by Ste STl BE @R Prd B I AT R G She BPRDERS on o
cancer, ex arrpblas:abeﬁgenksmmommomud@ ofit prasent noentiominae thelwle aesopirageal

cancer, NSCL% JR AP g %50&99%%%§6n§919} &etflfé E tﬁfég of) hetppt%e lfv&tbn.

|nvent| on 1s tO provi t hat e surtace a COI’Tp|

of an HPN&nt @@meah@sa)r pepnpeleotisies pﬁ@lemr%@mwmﬁ%ﬁwdw usgth &0 WeBetent
invention furdigtar ﬁygeﬂ@&q ihs Sh@i@d Ghlplex bain HEAQLﬁhgé?ﬁﬁfdl A8p1i8¢ of he

present invention. These d CTLs 0
|nnunotherapy“*F@G§TFPPn 5WH@Pm6B%%g§C6ﬂe? 1%WB§§HWeVﬁW§hWFon to
provi de net hodgtideast thenpie@anm mmmlommmneod@s@mpcﬂymg&ndmsé eﬁ?cadafgcaépe}itlﬂe af

subj ect in need ( h%[ efltIO ug) ng&g;&%ﬁh A%slfglvggle aIP)ehtzt fﬁ’ldﬁ 1n§@:‘z, f roeri ng

agents or co eOPS |ons I hC east one co mam)ng
t he SEMASB p@pgqnfeqmllvde@gome iceitrthell gicottalget a@}ttldeeom thegrrenfeee addinslofse in

pol ynucl eoti des..cRrRdhoHeth r@&t)rdn?gi? StHgBI%SéHt 1ﬂ\}&ﬁt1@ﬂ:) Qﬁo Ip%%%m}ierfgetfl&fsr eof

and CTLs that recognize cepf resen her eof on surface he

appl i cabi | it yoigpd *ﬂ%g presanting J,»nlpii% sat%,sn\ta%ﬂ ¥ %\}’Céfo gingdryeichf t he

di seases rel aidtgis! B Aditdhi e rpgeséﬁtqm&ﬁwaﬁo QM&fm@éﬁHsQﬁ& h@ts sFUSIN-AS
cancer, exanpl

es of_.which i n, limted to, cancer.s include
e D oA A R o PSRBT S 0, SAB0EES, | ! ude
[ 0022] Mor e speduding ahyt pﬁptlﬂbmorqroeﬁmnteondmeﬂtﬂnmpremnomvdm;orf ol | owi ngs: [1]

An [ sola @ PIPLIRGURRPL AP ALANRATLIR A0l ARMETS. luFRRLID N0 40

or an i ol ogi ca bi nds

an HLA anti gewc dthpd\mnéle@lr@yhmt@p( pﬁcwcmlwmﬁé?d% E@slw@‘[gglls 121] APReor sol at ed
peptide of [ l;](@som% @%s@ntﬁﬂﬁhybé)tﬁi@wf%brbs%nﬂﬁ%lﬁ%n dm3ls sh¥gcd Sohateg opept i de

of [1] or [2], wherein said de conprises an am no_acid sequence
sel ect ed fr omMFRRCHESRS! 36%%69%@@ ‘ﬁErO@lFlgéeé is) &&re@wrﬂcﬁ SHRRNIBAT [ 4] An
i sol at ed peppbHausiebait efcddignedchef FCRHALGMIASIIELEiAGhefCR can bfm)i t@a i sol at ed

(CrLs): and SRR b elne ot RRSRuTRGa G S B 0h Rtk s MEPOF Rlf o

pepti de consissifagegCadis phiminedibyoudrindthedgcrmrioel wk ISHE tieDtrdit addor (b) the

70 DBEy (b Y S RTE R BT 0. S T spLre =
cancer, NSCLC, RCC and S

[0020]  Yet another object of the present invention is to provide isolated APCs that present
on the surface a complex of an HLA antigen and a peptide of the present invention.

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

[0021]  Itis yet another object of the present invention to provide methods for inducing an
immune response against a cancer in a subject in need thereof, such methods including
the step of administering agents or compositions including at least one component
selected from among the SEMASB polypeptides or immunologically active fragments
thereof, polynucleotides encoding thereof, exosomes or the APCs presenting thereof
and CTLs that recognize cells presenting thereof on their surface.

The applicability of the present invention extends to any of a number of the diseases
relating to or arising from SEMASB over-expression, such as cancer, examples of
which include, but are not limited to, cancers include esophageal cancer, NSCLC, RCC
and SCLC.



(c) an isolated peptide that (i) conpri;ses an am no acid sequence in which
1, 2, or several amno acid(s) are substituted, deleted, inserted, and/or
added i n wheomnicpawoaci d sequence of the peptide of (a) ®CTEB3012/003730 bi nds
to an HLA antigen, and (iii) retains the CIL inducibility of the original
pepti de, and (d) the isolated peptide of (a), (b) or (c), wherein the
HLA ant[0@E | sMéleAp&dfically] thk plévent 1ﬁ@érﬂbﬁ@>r(ﬂ&&sifdﬂmﬁ)fng£ 4], wherein the

i sol at ed pepti has t fo char ac

the second amlupARARETE RiiaR SR Ploe s PrinS SN deBREATLTFORR 05 or

consi sti ng ofnlimuosinnlegaaly retveitogmest thewot Wherf(lb)salﬂrpept@lettandﬂ amaHiLAm no acid
|l ected f, o d | i 6] Th

20l at e pept e %?'ﬁlm‘i’?@%@? Z‘Llﬁ%@hﬁé G sard peptide is a

nonapept i de orl2 b@%ﬁ@@]ﬁteﬁd’épmﬂen W@&Haﬂ@dﬂpfélayhgm isbtlitd2encodi ng t he

peptide of an}{spm@e faa‘)la{ea]pep@de[@m ] or [['zﬁslw}férﬁ@ma% ﬁ&rbofnqmsbsﬂ&iﬂﬁhﬁg etk

wherein the co on conprises one ofr, one of [1]
to [6], or of€l PC eSS tha &8yR %Xség}ln%& ?Eﬁelg N§§]5Sk g%él?‘{%‘heutl cal
conposi tion, \/[hI]BAﬁllsﬂ)litdStEpe;mﬂﬁ@slbctted)froﬁﬁH@gt@@&oﬂshstir@afﬁ one active

i di ent tid f f
100 el AT T B TERAALSSL 1 g e
exosone( s) orphmss(ﬂ'frbﬁb%ﬁ whrr@ ¢oneprisepan idenwiolegivallyristivg frElglilellt@f [t6] on

their surfac e tide &)ﬂlls of%he TRiifo %ﬁeﬁc@"gf SE@CIWNDZ@()S) a cell

presenting t fe ptid any one of [1] [ 6] its surface; and (e)
conbi nati on tr{b %ﬁsol%ed/wpz@i?f iatehduly eqmnm@@fg/ammmd resupgeaelsatedor a

purpose sel egtopdthkredsip dRsiglifer SEOIONONG, 9f27 41d)34, he treatment of cancer,

(c) an isolated peptide that (i) comprises an amino acid sequence in which 1, 2, or
several amino acid(s) are substituted, deleted, inserted, and/or added in the amino acid
sequence of the peptide of (a) or (b), (i1) binds to an HL A antigen, and (iii) retains the
CTL inducibility of the original peptide, and

(d) the isolated peptide of (a), (b) or (c), wherein the HLA antigen is HLA-A2,

[5] The isolated peptide of [4], wherein the isolated peptide 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,

[6] The isolated peptide of any one of [1] to [5], wherein said peptide is a non-
apeptide or decapeptide,

[7] An isolated polynucleotide encoding the peptide of any one of [1] to [6],

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

[9] A pharmaceutical composition, wherein the composition comprises at least one
active ingredient selected from among,

(a) one or more peptide(s) of any one of [1] to [6];

(b) one or more polynucleotide(s) of [7];

(c) one or more exosome(s) or APC(s) presenting the peptide of any one of [1] to [6]
on their surface;

(d) one or more CTL(s) that recognize(s) a cell presenting the peptide of any one of
[1] to [6] on its surface; and

(e) combination thereof



(i) the prophylaxis of cancer, (iii) tghe prevention of a post-operative
recurrence thereof, and (iv) conbinations thereof, [10] The pharmaceuti cal
conposi t W 2012/169J0p0 wherei n said conposition is fornul aPed/JPaN2/003740

adm nistration to a subject whose HLA antigen is HLA-A2, [11] The
pharmaceutical conposition of [9] or [10], wherein said conposition is
formul ated f @srmidiged f@atpi@pise 6éle@adfem, the FRjupAon@ithgcff or i nduci ng an

anti gen- prese(\nttientgeagel ItOiAaPCé) having CTL inducibility, said method

conpri si ng a ‘&t LI § FEm t he group consisting of: (a) contacting an
APC wi t h t he (et ipdphglaxany camer,of [1] to [6] in vitro, ex vivo or in vivo,

and (b) intr J : eot.] i tide of any one of
(1] to [6] |rﬁ?@@ﬁ%&%ﬂgﬁg?ﬂ%@@%ﬁﬁeF‘{)&?H?‘% 3‘16‘%%‘3& BB T sai d ot hod
conpri si ng a (&) epmbispéensdbertolom t he group consisting of: (a) co-cul turing
a CD8 positi Y| THeghhrmitidehtian cARGoS A offDE SRS 9d b&&fméraﬁ@o@q&ﬁewl ex of
R N L NG S
conpl ex of afl HIAeghtingeeutdat cohpogidpt ofde] of [ 1)) whersn edid fdhpbdsitigtls; and

(c) introducicn cl eotide encoding both of T cell receptor (TCR
subunits or 6%'?@/@2&%%%3#%%%&%%%005icﬁlgceg’ach of TCR subunits into a CD8
|

positive T cel2]A weérdifar mHecilCR eetrgebipresenongcalbirdl@hapingd il IHindueihilitgen
and the peptiga Qh@N¥ iff ait%ﬂ sd &técﬁﬂroﬂ«l&ﬁ'&%’%&%g r%ﬁbti%g&%' | surface, [14]

|
An isol ated APC that present’s on I1ts _surface rr%l ex of an HLA antigen
and the pept i(@eonfachpgapABCayith dip peptides)f any pag offHd taMd i Fitog ¥ VIVRKr éth i s
i nduced by tReorehdod of [12], [16] An isolated CTL that targets the

pent e of iy altuet 1o LTkt T A T R R T L
agai nst canceyP@,n a subject in need thereof, said method conprising the
any one of 1 1 s AR G hIEPRICHT. B0 FOTRRRGLARETRG) Sk AupRnly ©F ©
pol ynucl eot i ¢geouprrensistig ethe peptide or the fragment, [19] An antibody or
i nmunol ogi caldeoaGiMBe bICAHBRiVeNEESPiRIRIATE hhifeRERIIAR Qffaany one of
[1] to L8], complex of an HLA antigen and the peptide of any one of [1] to [6];
(b) co-culturing a CD8 positive T cell with an exosome that presents on its surface a
complex of an HLA antigen and the peptide of any one of [1] to [6]; and
(c) introducing a polynucleotide encoding both of T cell receptor (TCR) subunits or
polynucleotides encoding each of TCR subunits into a CD8 positive T cell, wherein the
TCR can bind to a complex of an HLA antigen and the peptide of any one of [1] to [6]
presented on a cell surface,
[14] An isolated APC that presents on its surface a complex of an HLA antigen and the
peptide of any one of [1] to [6],
[15] The APC of [14], which is induced by the method of [12],
[16] An isolated CTL that targets the peptide of any one of [1] to [6],
[17] The CTL of [16], wherein said CTL is induced by the method of [13],
[18] A method of inducing an immune response against cancer in a subject in need
thereof, said method comprising the step of administering to the subject a composition
comprising a peptide of any one of [1] to [6], an immunologically active fragment
thereof, or a polynucleotide encoding the peptide or the fragment,
[19] An antibody or immunologically active fragment thereof against the peptide of
any one of [1] to [6],
[20] A vector comprising a nucleotide sequence encoding the peptide of any one of [1]
to [6],



[20] A vector conprising a nucleotide sequence encoding the peptide of any
one of [1] to [6], 9 WD 2012/169200PCT/JP2012/003740 [21] A host cell

t ransf or feO 20r2/t6p2nsf ect ed with an expressi on vector acecrdemng20@74@20], and
[22] A diagnhostic kit conprising the peptide of any one of [1] to [6], the
pol ynucl eotide of [7] or the antibody of [19]. [0023]1n another enbodi nent,
the isol at ed [P hoe coll thAdformEsd drerageeesd @athfah@Rpiebgog vaiR eondingttb NZOOf
(a) an isolated peptide that binds to an HLA antigen and i nduces cytotoxic
T 1 ynphocyt e§"{CTLs) and consists of the amino acid sequence of SEQ ID NO
49 or an i mmiddlAdiagaddtiy kitaompeisingalpaptide benmodne of [( b [Dhehd polyated

pepti de of (%eogaegpm&py\@lﬁég &ﬁgflﬁ%]s an am no acid sequence selected from

t he grou consi sting 7, 27 and 34, (c) an isolated
pept i déV¢Hdt da#p@tilgreﬂén@ﬁluaentn@ea&ﬁl%e%mﬁléﬁ@é[@ anayceesgleried fanh egraim
consi sting ofc()@ganl BfNCs: 5, 7, 27 and 34, in which 1, 2, or several am no

acid(s) are substit de nser or added, prOV|ded
nmodi fi ed pept |(€|)earb1?ﬁ6?gtp8pﬁh4? thﬂ“:ji’ tPéBmaml‘g@Pé‘P driduges ‘@‘f‘ltoi“ﬁg'ﬁbﬁrﬁl lity
of the origi pabcypepdTde) amhebnsists of tHedhmihbacidsedwnedoPSPQIIDNOSf 4 a)an (h) or

(c), wherei nngun%loHL(éu %m%efn bl [ 0024] I n anot her enbodi nent, [4]

and [5] of the Faventd on nay Qne followng [4'] and [51: [4] An
i sol ated pept |(b)athseﬂ0é¢t¢6bpbpﬁlld©nf ther (:i?r)owbwb@nmpssasmg apfino acid a§quance sol at ed

peptide that s@lle&@&ﬁ%ﬁnﬁ@ Huﬁc%ﬂél faﬁ?}b Hﬁ‘ﬂﬁs‘a% EYoh@%uc T | ynphocytes

(CTLs), and wh es an | gl cal act’ive fragment of the

peptide consi sft:) %@S‘é}ﬁ efllﬁéptéfjrﬁ the %&P@SW@ a gl ssgonrpsalgstedsigom the )t he
i sol ated peptoislp @ESIQ@C? ofVETED 8D INGRI507 1 2TanaB40Gi waikh Y, B iserdlraaghent

TV R R A T

amno acid s équﬂe ne en Hib Annitighn dnd Rtaing the €1dr mkiucabﬂuﬂpome o(ighabpeptide, and

the pept de’ of 0| 3} o pOpet lﬁ’ggf R U A
t he CTLO0OHducilp |an<i>th9r epbadiiaensy 14 iand [5]9é thei mgsenamdentlo(ndylax brefollowiingt [dd
peptide of (ghg[{P) or (c), wherein the HLA antigen is HLA-A2,

[4'] An isolated peptide selected from the group consisting of:

(a) an isolated peptide that binds to an HLA antigen and induces cytotoxic T lym-
phocytes (CTLs), and which comprises an immunologically active fragment of the
peptide consisting of the amino acid sequence of SEQ ID NO: 49,

(b) the isolated peptide of (a), wherein said immunologically active fragment
comprises an amino acid sequence selected from the group consisting of SEQ ID NOs:
5,7,27 and 34,

(c) an isolated peptide that (i) comprises an amino acid sequence in which 1, 2, or
several amino acid(s) are substituted, deleted, inserted, and/or added in the amino acid
sequence of the peptide of (a) or (b), (i1) binds to an HL A antigen, and (iii) retains the
CTL inducibility of the original peptide, and

(d) the isolated peptide of (a), (b) or (c), wherein the HLA antigen is HLA-A2,

[5'] The isolated peptide of [4], wherein said immunologically active fragment
consists of an amino acid sequence selected from the group consisting of SEQ ID NOs:
5,7, 27 and 34, further wherein the isolated peptide 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.



1151 The isol ated peptide of [4], whergyn said inmmunol ogically active
fragnment consists of an am no acid sequence selected fromthe group

consi sti nyoah1286@QOPD NOs: 5, 7, 27 and 34, further wher @CmJiria2/hesgsat ed
pepti de has one or both of the follow ng characteristics: (a) the second
amno acid fromthe Nterminus is selected fromthe group consisting of

| euci ngo@s] MR é&@hﬁtﬁfeatu?é%d)f th iBVerdtda v@ﬂttfé{:(%@ﬁioréifﬁll@%pﬁ%ﬂ WwienSgé ect ed
fromt he grog}conm stin

val i ne | euci ne.
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umder stooa t ANETBST At e RPafEARAREaERy e FECRPATER Rhbimdon uha (e
fol | owi ng demat Jteetdwtjeesaﬁtlhppregwtamwnabn exethpi dlfermede @Trb@timnmapé thegmebenot

restrictive of,,hg, present invention or other alternate enbodi ments of the

pr esent ent.i on articul ar the | n ntionis d scr bed
her ei n [Q@ﬁ réP@P%ﬁ&!](é)l ’t‘%l L? thg}ﬁYS‘FU‘B’f is dpee Fﬁll geré%%ﬂli‘ FIERce P ngher
appreci at ed tpadfid &ﬁb@tﬁmenuspt mdlihbé spprédlusdi that theeleadriptioe id ilvetrdtiverof @rd | S

not constructe nt| Var i.ous ific n
appl i cati ons n‘%f}ﬁé%%%r Stno ‘?ﬁlngéf%éte %S %%”%k' |n‘?e JVGTHIO th%g sthidt fl?’f%?‘ ane

departing frepplidadospingy bcantd thhee whopee skilletl e therwte mtithow, deasrtmgimm ted by
the appended sﬁllr@hﬁ@thelsb(ﬁ% e 1n9151§’[ﬁfn stdlé%&tﬂ%d B( %ﬁe%decpagﬁrf& Lﬁm@ﬁ&

advant ages of rese i nvention Wl fromthis_summary and
certain enboG’Fh%ﬁP@Ctée@%Wf’ée@nB@ISW aﬁv&aﬂweﬁp prf'éa%ﬁmyenézs}aa\flﬁﬁﬁ to those

E killed i nt t ]Icﬁﬁpz&él’%t frophl s ﬁmlﬁ@ﬁy%ndfceﬁ{uﬁ @%odl??ﬂﬁ]dets@nmd)eﬁﬂv ammlﬂt@@sl will
e apparen r e abav 1 on e.acconmpan es,
datar 11 gur e<e iy P ER G uhBNDN HiiGr afcubhiodielS ERRIR PHE by fshidal one or
W t h consi dewvahtagss vaill He@pmeﬁteﬁr@ncﬂmahonem @orj@atcedn hemehﬂaccBmpemylﬁgscri ption
of Draw ngs [00g ;’H °H§w%§ ng&%lf % pBthe?e%Eésot%soe%fra& ﬁleféﬁ%%%?o%e%\{e““ on

%
wi || becone appagﬂgri I'san on consideration’o he bri ef
descri ption owlthtqms1ﬁ¢rgu@1egf@aneiefm@c@enmrp@rdtedénsmn pt| on of the present

i nvention an%f]&?ﬂ%@@fﬁ“ %@&t s that follo [fig.1llFigure 1 is

conposed of a 'series o (a) to (e), depl cting the results of
| FN- garttR2EL | SRTPuass®ys aodl a}iﬂlLoatlorlrsaif theepresdnt dwcemomwtlhbqwepmlaopaenteo itheed

f
(rs Eg IS[E)Nﬁg? g{ 'ﬂ?d %én hﬁbn"\%n&dgﬁl&ﬁ@f?gf ﬁnlztbal%fs %&Nkﬁ%ﬁ%o‘? th@fl s %@E%Qﬁg NZ)O -

(b), in #5 strhie fl@anml@rw fShp/pssenAdpentionsand isgmeferyefiembodimengs) that{gllpw. #5
stinul ated Wil 1 BEMAGB- 16@&nﬂ&e33@a€§@@0¥ %M%raﬁl@ (&)dd (@h@é@ﬁ@im@Qh@fé%ults

| FN- gamma pro i on The sguare on
Lho sal b PRISY ot RRPET ki co W HS e e af ele Fhrentdea bera g vel
wer e expandedronoSESIAAR. iThh (Tls ih iwedisiunitrer € bstimakted veish $HIASH- AO2De7(Df

ti dat f t th
SEVRSE. A0z o SECTBEID] B bl A TR RLAMEL SEOLTERUp | s L) PR T
i ndi cates then #m@mm Vﬂtb&EMAS@nAQédDI‘@t(SE&I@N%QV] ) pud Beth mmtﬂatt:@e

appropri ate Rapt s sanfo-10-37095EQUBSNONS) ENIRARIR RMPHHE Lk Ahaagai nst
target cell sg‘ﬁotS{)u s?e 9v. t03la2qS Q Ialbs? )[(02%8 Og Z?LhéftgureaZ IS

conposed of &RAWE %C‘Hﬁpa}f%@l%rﬂa@p‘%ﬁmk A5SPESIVED) | 6éﬁb‘iaéft Plhﬁlet"}‘F‘él(? dhgfet s of
an | FN- gama piduhrSAindsay tighe stk ﬁbnﬂ@rieb@ﬂdm\galmrewgiimem@ Bst@blis&TL

llew; B_S :[A\Iogu llgf’lgghneflﬂl C(Oa ras§ Eall\s/pt‘ngﬁ:a case of negati E%ata specific ga&ma
production from the CTL stimulated with SEMAS5SB-A02-9-59 (SEQ ID NO: 8) (e) was

not shown. In the figures, "+" indicates the IFN-gamma production against target cells
pulsed with the appropriate peptide, and "-" indicates the IFN-gamma production
against target cells not pulsed with any peptides.

[0028] [fig.2]Figure 2 is composed of a series of line graphs, (a) to (c), depicting the results of
an [FN-gamma ELISA assay demonstrating the IFN-gamma production of CTL lines

stimulated with (a) SEMAS5SB-A02-9-70 (SEQ ID NO: 5), (b) SEMAS5B-A02-10-69



WO 2012/ 169200PCT/ JP2012/ 003740 (SEQ I Iy NO 27) and (c) SEMA5B- A0O2-10-370
(SEQ ID NO 34). The quantity of |IFN-gama which CTL produced was neasured
by | FN- gaworoeisyaee- | | nked | mmunosor bent assay ( ELI SA) . PThaP20a%/003074)
denonstrate that CTL |ine established by stinulation with each peptide show
potent |FN-gama production as conpared with the control. In the figures,

“+" indi ctat eg sI;dtzqrglﬁeI 8 ( @rmMABFO&o?ﬁmsnersﬂz@mﬁocﬂgl "frtldoqua%a e o t[r the
appropriate I de es e uct1on ai ns
target cell sqﬁlﬁtgaauﬂwswﬁwmﬂr gp}rrscreeasurerleyr BN iR amssied i o of
t he nunber Oﬁnﬂr@@ﬁﬂd%sa@&ELﬁf(mhe kdstiey deamechssrhtie it &AL hltikﬁésk@hs}ﬁdal(l@g]

[fig. 31F|gure3 CONpOSec erie ine gra

bepreti gt natiekgaf SIBaShndliad s ppiallEn-EFaHER AR o A <&t i 1 ng
di I ution frothedwatrGFn therf@w@t iHuindicetds vhetIHN(@)nISEWBGMZ&g@HEOtatﬁEQHSD NO

5), (b) SEMA " SEQ I D
NG 54) . he trsey e nEibpk ol Rt l) SRl bR Pl’v‘ﬁugﬂcﬁﬂ (S50
stinul ation ABHRSIEHER G5EpRPTRISHOW PRSP IIENR Gurmia itiererche &Iloag?t mpar ed
with the contggiber éﬂeiﬂbﬂd@ﬂcﬁﬂg @TL hne)| dﬁd'sﬁﬁﬁlﬂﬁoﬂ&ﬁs | FN- gamma pr OdUCt Ion

agai nst (Sﬁllmiﬁ%gﬁid%ér{el a5 ag osea %sg’rleasl%?'ilg? Q)etgt(%)égepla?r}g the ILFRIdI cat es

t he IF ga Bimist taFget ce any pepti des.
R/'S rati o i ngroataggodivgion at ihe (GFL @lheemtﬂbeshe@lfbyrlgsmgdlelrltlelefrbm the Tl Lcl one)

and stimul at ?iﬁle§ﬁiﬂ11ﬁate£1%fﬁ()(11) éﬁmsﬁlﬁbﬂ@tﬂ) {keqnﬁwo (@) aph depi cting
specific CTL acti Vi %&lQ?e?al nst tar ess SEMASB

et
D A b6 A e Py BT ot e 1M S B S E e D PR p ot
SEMASB gene way, erhl@rresmg aanaﬁstﬁmhmhe CTIwa)&I Lgsthblrseeaesy athimhes withteAch

oS PonaT Bepls TPT Pt TP uenen IR DRERon ey Biddhe (kIR B o the

ot her hand, rigusd, §Al IIndE:ate‘s tied&ti- garmnéliﬁtodacmon/agamvagedeﬂBqIMdazg&n thetap-

t t I I h whi t
LT 0L Do R B LA OR s b ApThhy S PR, v €
materi al s si pilsed W@tih gy pepiades it/ Stretie h@y@tqsélsﬁtﬁarlbeﬂth@aue‘m@r ehigspradasesdlsi n

the practice @TLtcﬁ{ebglgiQfmlﬁ%pgglﬁents of the present invention, the
preferred rret hods, devi.ces, mat erial s are_now descri bed. However,

bef or e [POR9] pldgdHtgHadds p Line g%?ﬁa depictipgepestic Gibls agtipiygaingt @igstfells fat
under st ood t kabdgdnbedg etassrSEMASBund e ARelyl.iCOsB télatttavlefeaeﬂ wlannﬁmpt

e o, Beghb Tt B TSR0 BPIaLA P Lty IR PAERD

mat eri al s, mesthbldkbed giibSENIAGBes®l-$0-681(SEQJBSEOI b’@cthhwc@spcmfazsCTlhe@:e’ltyay
vary in accor r §%}@1‘ r

Furt her nor e, gﬁﬁg%e(?ﬁn? ér%{ Qﬁhéfggtgg% bf[o sc%]alﬁrigggl %% lﬁéﬁ {rpdﬂ 1gse of
descri bi ng t k¥ thapthes hangk ng élrg§lft9ﬁ%t svecibghddi %?@mtx Wap dgtectadh ggginst rﬁegetl gllended
to limt thee§%§1‘é£&$ng)éltlfehﬂ[m ASON1 (WHRNE #@t&@@mm WRité Likdiéed only by

t he appended cl ai s 12 WD_2012/169200P P2012/ 003 40 [0032] The

di scl osure oﬂ)wmtp%m fdamhadimentsnt or patent application nentioned in

this spggifi C%l‘tlﬁﬁgh %.n}ﬁﬁf%ﬂ‘lotik &R Inﬁteh&l%%{n?@a[ri‘)tr%Qul%(leﬁt%%&Q@l@soﬁ%é@h&einﬂ its
entirety. However ot herein iIs be construed as an adm ssion that

t he inventi o2} §e Hﬁ?td i Hhe Hfﬁ‘ébcetoéteéH@%afa%@b%d&@ﬁntﬂpgﬁlFﬁW@ igyeniopt e or
prior inventipgferred M8h68S d@hb@r M@ﬁla@ﬁmsrae@lmoxahbscheedl Heaveaddfozeinent i fi c

or i nary  ski PIPH THET 64 SRR HeARa b b ook DAL e G r%éﬁ%ﬂ@eg e ot

of confli ct stity@iops esantrepdostfativa bnkymndinocingehidad) tqjlm‘ ]umltinrgohshowld klso be

onl'y' S'nd ot Aidkerbloenat (1R, AR i Bebion TEh T e A AR SXAL Sppbd R 31T Ve
"a", "an", amfEnsoRs maerialsagpthedodogiesppiptocolst eqce%ﬁﬂ‘@ﬂﬁiélef@maéé@%%rw}Se

speci fi cal | Y i E@oﬁﬁﬁh@éjwuh raﬁ’tﬁlete@ﬁéfﬁneﬂt%naén@ﬂ)r ﬂﬁiuzaﬁblﬁ 'ﬁdr@r@rméf%etﬂe'tgr—
relation with a subst ucl eotj de, etc.)

i de, antlb
i ndi cates t h&RINPIAGY ¥ élrfc% Siprichsouribs arfpwerq?&sscrf?) £ Ppidiguler ygfaions
subst ance t hat embydieleas dty, iane isute thtémieti he limad the sdops obi thegresthtiayeraion
i sol ated or ur|f d,.peptid ers t peptide that are substantially
free of cell (& %@ gﬁ%%ﬁonﬁgﬁ'aga n%dﬁcgfg e, lipid, or other
contam nating proteins fromthe cell or tissue source fromwhich the
peptide is derived, or substantially free of chem cal precursors or other
chem cal s when chem cally synthesized. The term "substantially free of
cellular material” includes preparations of a peptide in which the peptide
is separated fromcellular conponents of the cells fromwhich it is
i sol ated or reconbinantly produced. Thus, a peptide that is substantially
free of cellular material |ncludes preparatlons of polypeptlde havrng Iess

I T NN 7 NN 7 A NN 7 o, o o o s o, =




refer to a polynmer of amino acid residygs. The ternms apply to am no acid
polymers in 13 WD 2012/ 169200PCT/ JP2012/ 003740 whi ch one or nbre am no
aci d resiwoe()16p@y be nodified residue(s), or non-nat uPQTly2002/06e8740 ng
resi due(s), such as artificial chem cal mnetic(s) of corresponding
naturally occurring amno acid(s), as well as to naturally occurring am no
acid poby3mrs T}{eQﬂs'i:ﬁsﬂihﬁ)ﬂea&prutﬁich@@p @@ﬁehd& pa&iﬁf@ﬁﬂli&&ﬁoﬂﬁl@ﬂhdﬂéd tihehipr es ent
specification s us rese i.nvention whic

2Fe 20 1 osi anRiTaGHRR ik el i b PR S Rl B R ETER ol RGO she £ o
typically cormpdls@jh@émbetamnabcedtas 8nadnh1saimouhatllie mesitgnas potatided ® or 10

residues %pkﬂ&%%ﬁdﬂﬁ&ﬂé (isggg Eﬁsf%pmﬁﬁ) nonapept i des” and

"decapepti des resp ectlve rm"amno aci d' as used herein
refers to nat dﬂrdrsswﬂ@féwprdﬁ Al teshpichleand scighiiioteams gsed heseinbpye the sERs no

acid ana'095nﬁﬁﬂm@@h@&nﬁﬁh@iﬁdﬁ&édﬁbﬁ6&&@§k&hb§%kﬂhh@ﬁ§&tRﬁwﬁ@hhﬁe
naturally occurrin aci d

am n ) be eit, L- s or
D-ani no aci dé’resﬁﬁtngeélIUPS} gloagr I fgge é?ﬁf?l%ﬁﬁtc ﬂ’&é%%ﬁe%t PRY atlﬂ% %'t;‘ﬂ
geneti ¢ code niésns\lill cagrdlhiasddiniod] the ethtafade methoalnsdndtekampliesn atballhﬂra(tlee g.,

hydroxyprolin X mat e, and O- phosphoserine). The phrase
'am no acid angﬁg%mn?uﬁgFggg%g%gﬁgoﬁnds t hat have the sanme basic chem cal

st ruct UP@Y an laDphwitiosy bon bound to a hydrogen, a carboxy group, an am no

group, and an Rcg{HHP)a"a8HA a[?l%t"ﬂ{ea'aé Ys QWi hiadn 1188t &% dnlll off@NRsoNe or
nor e nDdrfred R group(s) or’ nodified backbones (e.g., honoserine,

norIeucrne %ﬁWﬁ@hC§ﬁ1foxrde met hi oni ne nmet hyl sul foniun). The phrase
?m n? aci dbmtmtte@ns "ﬁsﬂlzﬁécﬁ'ta{n@ "9ﬁr?ﬂ1@cpaﬂseccmrmmuaﬂwlﬂlmashbhalv@ (eliof, et |
structures ut .Sl nctltl ons ner no acil no aci ds
oy ber of er paibad: pbageertie) RS oA é@sr%gf@r }rg 01 or

t he one-| et t ésassyrebobstamcechamerycdce H@ymtlluéed 1hil?1@£nzittﬂal Bhochdhugah 1solated or
Nonencl at ur e ggﬁf@(} é S8 refers k %p&éﬁc{@thatgﬁggubstapﬂgl gﬂ?ﬁ&@&hhﬂ?ma@%‘l} qfdycl eic

acid" are us an eab rein and specitically
i ndi cated ar es salrhi)hwerty ltmd,tmetlmwmalamaaeg pesttainy wamithe gl Qﬂiesme wyrason| y

accepted S'n@ﬁﬁhkﬁk%%ﬁeﬁﬁ%ﬁ§mck@ﬁ%&kl@ﬁb&ﬁﬁﬁﬁyﬁ%@%ﬁ&wnﬁ&ﬂpmﬁ%ﬁk@@&&h&ﬁ are
used interchangeably herein to refer to a prodyct that includes the

speci fi ed i ngPeRicanidenshemicady awthgsizgd ahsuigg, S“é’étaWé‘F”rY faee %fr?ﬁubl%duct t hat
results, dir egidrialOincludel p@pﬁrh&onsfdfQ@epﬁt[ﬁlhﬁﬂhtlﬂﬂle@fepﬁdbas s@redtéd 86m

TSt R R LSRR D LB LR s on
fpharnaceutrd&hsennp0é¢ﬂmbmSybﬂmewﬂmﬁendédﬂmhnemn@mﬁas$xespnmdummnihbt
I ncl udes thep@@&)\l\%ﬁ 'H&gf %s‘%%a{ d%bguﬁ aﬂ)‘?/ el tor's% bg/ddrfweoéﬁ ) &Rl make up

the carrier ny pr o results |nd|rectly
fr om conbi naerWAZous @Fﬂi?@)&%]ﬁ‘i’ herspd tad@reé@a% 3 dr@ntﬂmaﬁylgtmtem )-ibhen B t he

i ngredi ents, p@ﬁtlcfeﬁ@ cdhibsRatiabidancad, i1 @lsQ bréf&ﬁ@ly@ﬁbsttzﬁlﬁlall? Gite€ @f @dﬂhﬁe or
from ot her types of react ons or inter S gﬁ one or

i ngr edi ent s. KOLBR-dVHGH {oc qdﬁs PIrEYRBATE tPeBtf1 4 WEh sildve H%edﬂ%geﬁi Fhﬁﬂ ag‘?lﬁe
terns " phar maoeytl 0%abr 8geittie wiame phﬂnrer]npedlﬁ prepdramrrWImnsrhé pemiderief er to

gg{ 2/p g_ g g g 81(:) P%cﬁlﬁ%‘a}g%ﬁ%%yﬁhesm §GY pFef&ablgl%qusgéjn%allg fre% g chemlcéﬁo

precursors or other chemicals, which includes preparations of peptide with chemical
precursors or other chemicals involved in the synthesis of the peptide less than about
30%, 20%, 10%, 5% (by dry weight) of the volume of the peptide preparation. That a
particular peptide preparation contains an isolated or purified peptide can be shown,
for example, by the appearance of a single band following sodium dodecyl sulfate
(SDS)-polyacrylamide gel electrophoresis of the protein preparation and Coomassie
Brilliant Blue staining or the like of the gel. In a preferred embodiment, peptides and
polynucleotides of the present invention are isolated or purified.

[0034]  The terms "polypeptide”, "peptide" and "protein" are used interchangeably herein to

refer to a polymer of amino acid residues. The terms apply to amino acid polymers in



present invention and a pharmaceutical ky or physiologically acceptable
carrier. [0039] The phrase "pharnmaceutically acceptable carrier"” or

"physi ol oypcaldpomacept abl e carrier”, as used herein, mMPEAMIP2012/003740
pharmaceutically or physiologically acceptable material, comnposition,
substance or vehicle, including but not limted to, a liquid or solid
filler, diluewich @@dr@h@atamimw@f&sld@é(seﬁﬁgrbsui@mﬂldaigresiaﬁag)i at non-naktti@lly
pharnaceutlcal a ents g ositgP qg tthP § nventl n find 1
particul ar us&"ds"vact “ﬁ@ 3y HHT RS Mg (?3 USRS R AR TP0RY he
phr ase vaCC|0neiTr1(1gh1$1morzeiCH$)|; edweld aa® ralmrﬁlilymwmgmmmoaquﬂym@m ) r ef ers
to an orp ol [
|nnun|ty upon ﬁ%ocu:at|oh&?ﬁ%oggﬁrﬁgﬁlkgfga%g?%%&ﬁ E?ﬁ?&gﬁﬁﬁ%ggﬁﬁ’%g ent"
her ei n ref er 40 peptisles phibe grrsentiinveayon yirh ase 2@ saspliss o1 EiverKxpically 1

bi ol ogi cal |y r@fidiRbWs tedle@ @ Iéﬁgﬂhma@g ﬂyyseaufaéﬁlp@seh A batwebMabdie 8 @AM bt 10
phar maceuti c oSl t tive.ingredient" ref

al ent. or. co ion the ter rs to
a substance F??éﬁf %§ U %01 IopFadiss Jghf‘p WRUPTHE & Bﬁ?fﬁ%?lheé?“?e tnonli“%f‘rpﬂéﬁsar?ﬁﬁ
case of phar r'rd@epéptmai" agpattivelyr conpositions for use |n the t r eat ment or

prevent % qgr% "' %acﬁ" LGy 8?1' i 1$ef rg] o rrlla r%ﬁ? 8& rrm %?heh' ons nay
| ead t Iea one b oglca or p yS|o ogi ca ancer cells

and/ or ti ssuesinf aadst hglwoﬂ a$ prdinogeetd analags e.flfé ambiwam%muhetmtthaﬁ siopgaylyi ncl ude

reduci ng or 'ﬁHﬁBth% " n%?d?ﬂ%?{ ok ng%ﬂ% de@'m&b%gld%a}kbé J:ﬂtH%Q LCARaET cells
and/or tissues, and So on pi cal , Indirect effect active |ngred|ents

i s i nducti ondcigs O@L%nm@@@&m1‘24%‘@“&59C%TFP$ h‘@lr@aﬁ‘f@éraf%@PFf‘senCB@‘fdolﬂét Bei ng
formul ated, tBReticaGUe, k8 WG @Rths8 Miodifidyaftdr &@nsbﬁlanﬁ%élﬂsE@ & thy@soxyprillite,
"drug substance or tec ni cal pr gﬂ }g h%%:o 41}{ Er'? ot herw.se %em ned,
the term " caSeBma-qatiaye “Eadn%tﬁé‘é RRosphaRERC), bj F%gan%ﬁm‘% PR

exanpl es of mﬂkmhonmmbmd@bﬂhmhaaﬂmeﬂmhebamn¢hmhmzlmnxﬁmmhage@hacahomr
NSCLC, RCC ap e Aot

| ynphocyt e”, gu‘?ﬁg% X dr&é}ln §i§a[r86;§f’%r‘%%%ﬂ%%gllr1§ use dﬂll%n glg 8 %{‘%ﬁﬁyel n
and unl ess opherrvmgemgpemd budiavg onavelipeteaapditied Breroup(a Ombldgfmmp of T

| ymphocyt es tphathoféLeGRRMReHe, h@ﬁ&ﬂ:fﬁez hl@gné}ﬁﬁ'e 26 bxiG€ IhShibRnG methyl
tunmor/ cancer cells, virtus-infected cells) i nduci ng 't he death of such

cel | s. [0042]6@6%%@ RS earaeplaﬁedmm% ff‘éﬁl‘mt@ Fhesniagl Corrsveu%éaatﬁewe. n,
repr esent ati ‘deﬂfateﬂteﬁﬁ&tardscbut fimilsthiny &S, to @¥asHill @snehcivhi ch lncl ude, but are

not HLA- 020 A*0203 LA- A* HLA- A* 0205,
oA QOBET itsonl s e bl S ﬁ&f&fn&yéﬁiiwﬁmhk R lenaionte

HLA- A*0218, Hb@bd&@?ﬂ@(mHﬂﬂkmﬁgmbﬁsananHMﬁwﬁdbzﬂ&ILHUGA$$BdhedEnuuﬂermnse
defi ned, theb&ﬁ&ﬁkhﬁhéc ﬁﬁ&g herein, is used in reference to a com

blnatlon of reagents an naterlals It is contenplated herein that
the kit may i ﬁ@edﬁ@smgélﬂ%arﬁoéxﬂuc@ﬁﬂ%e apglr Regleic apid” a6 wad interchangadily | nt ended

that the ter 'Pibrekﬂ ind BRleld dthérQGsetsPedfibaltingidhd a&%’i@ilw toRe @hideRABNt S
and/ or naterl %ed here , in the cogﬁext %¥ a subj ect or patlent
0

the phrase "§ BV@%F’ B?COTgl FEIVPA BYSISOBEF £9820121003740 pati ent' s)
HLA ant[0@38h i sThdltédnA2'agemt aids" compbkiabtn't ore usadbijpetcthaggeaphit heeein thcefazygous| y

or het er ozyg %}"(fsciu¥t t@lgfs 1%8 %Kcie FﬁiA_ %ecﬂﬁae;atl'rﬁgrgdlegﬁ% & th%%g%ﬁg%o&n Jag WellI as any

hi st oconpat i
expressed in pc@iulcsth@tf restﬂe @mﬂe‘@tf inghirep@y, ifeom cembiantiol gf thmpegéwd in-

gredients in the specified amounts. Such terms, when used in relation to the modifier
"pharmaceutical” (as in "pharmaceutical agent" and "pharmaceutical composition") are
intended to encompass a product that includes the active ingredient(s), and any inert in-
gredient(s) that make up the carrier, as well as any product that results, directly or in-
directly, from combination, complexation or aggregation of any two or more of the in-
gredients, or from dissociation of one or more of the ingredients, or from other types of
reactions or interactions of one or more of the ingredients. Accordingly, in the context
of the present invention, the terms "pharmaceutical agent" and "pharmaceutical com-

position" refer to any product made by admixing a molecule or compound of the



[0044] To the extent that the nethods agg conpositions of the present
invention find utility in the context of the "treatnment” of cancer, a

treat mentwpoteemdd "ef ficacious"” if it |leads to clinicaCThemat/na37guch as
decrease in size, preval ence, or netastatic potential of the cancer in the
subj ect, survival time, suppression of postoperative recurrence and so on.
When tCI he tr eptaveitinvehtiapphd e?hm}pmic_any beghyisiologiedlfyi a@aéﬁtzflﬂééa}rﬂaans that it
retar prevents cancers fr.om form or _prevents.ar .al.leviat a

i1 caPPRyRnetR e ARG PLLREGU s Sl B S ePhR TR b BERe 2 s on
wi th any knowarrieet housefldheregin, aggaos h pgaroraceutgatly ngphyselgacdliyasteptattleinor t ype.
[ 0045] To the t L d, .C oL : :

i nvention fi r?%EE ‘%th%? 1971 %I%IB?%"SE%%%S%V@% lef ﬁlgﬁﬂ Eﬂf[el%}gﬁ? t| %%Lt&d;ﬁ)dgil ?lgp yl axi s"
of cancer, sgelid filerndilegng expipians ralvgetslepcapseldtingmateniat.o refer to any
activity that TRpHaERacehECcHESR OrAonIPRLkiBh] bYth® pred®itBhintivn fih@puicsgase.
Prevention and groph%aél can occ "at rPr.l mar.éﬁ ﬁeconday ang tertiary
prevention | #VersYacciigs. 1 thsGopigxl ofihe PR SR eRHO-SROPMTCaX PR dPO t he
devel opnent oéfeaedliccBane imseaoguair gongrditioal tieferytol advagbst w@fa corpveinibn dat and
prophy! axi s &nCATRASSiAT It §i-ATE Al 05 pBE SYELIAN AN RLRAPNY! axi's of
the progression of a disease ah e emerge%cg of syrrp?om; as well as
reduci 1g04e nlégdeiny eaciing agredidnt aerainrefgohyto asubdiiics he dn dieng aseorhgositest or i ng
function and equsbngidis 6ARRLIAbALS a%ﬁ(fé).!ljaftﬁ:tulaﬁ)];r,sin b L&iPALEVRlaYma-
prevention and prophylaxis cdn include a wide range of prophylactic

t her api es ai K8¢1cat agehf eigomposiiophide &aerrtiye iperedisat gaters ©4 S&}éstalil@dhﬁer ,

e. g. reduci nghéheaPsiedtive phbin®itoRigitalBi@s s kfarfple! Mieof fhafdfkhiical he
context of the rﬁresent i nvent.i on .tt?e treat ment and/ or grogh% axi s of
cancer and/ oPZEHROPFARATIOGH FBASHILDE FERTNL & BB REE R PEDY el ude
any activity grdiladntd mahks agents, drapbmppsiniphemay hi cnatrigasevmnbislogiutdr abydidie
surgi cal 1 empyal Rl AARGELakEl Ll ahBSr QLOLILAY oPindiRE UL ART sganCer ous
cells, the involution or regression 'of‘ a tunor, “the InduCtion of’remn ssion
and suppr essiaeferofay dsinde gedisingfordalibiging canper celhpiowitih-dagragisigioskilliagd t he
reduction or chnhi Biilsi80/09tisdRE, 38038 b, TGS URRIES R Afach@SiheRBRIALL Ve
recurrence of cancer, and prolongation ‘of survival tine. E ecgl ve
treatnent andPOFiPRely Hprgrosnidiger Hlingsaness o lba Setorepripa fermplaet Bevpr oves
t he prognosi Sa@fveiim@edibsitalay dd\Hengfeei@d ¢elis "bUECT GREEsSulish@cd "ayetedhitalt unor
markers in the (pl od, and alleviates detectabl e synptons acconpanyi ng
cancer. For é)ﬁ%r% e, reduction or inprovenent of synptonms constitutes

ef f ect i[V@dly t riédessmgheawdit defindile thertemin ydaagérs réfers lta the ca08és Q0H6exBRSINE nor e
reduction, or ' TaN" e ty; the t

i nvention, t ﬁgﬁ{ilg%%lgéﬁ? ?%g@ V' [)fr)\gﬁléirl g&tl%&f R}ﬁ%ﬁiﬁ%;tgl][ ofteliil tiﬁh%ngﬁa}%?Irc%%m S

t her eof that N &gt rn¢aldr reactive to a designated 16 WO

2012/ 169200PCT/IPRQURIAR3 TN, BeQbiin ey RERNIE UayPRIGRS, "Albi@nt iThedy asan

i ncl ude hunan %gt,l bodi gs?{g i mat.i Zﬁd an%ll bo?h es, chimeric anptibodies,

bi speci fic anfilbodicesed HilffarngetPly Aeeputidaiiless pthepiiss srecttivally dicatidher
proteins or et ol adblGoupoldl mpHoodys thaageeapsle bkt byeizing son-seif @iisi body
herein is us i h § st. sen ecificall vers i nt

monoct onal - agt Ep i aEaRiROEE BF MG ANSIREER phfREh e SRR AN b e
(e.qg. WBO&Rdci fUdesnmthaywihe dsfinddo theeteirnf Fidbhiad 21, eastedthseein nepresentative yodiees

and anti body § {h%gﬁﬁggési §Qaﬂ&?l@§oﬁ§hi€l@ﬁ%l%bﬂ)@ia}e tdQgindesi b gL RL &+ @9 cal
activity. An "antib " 1 ndi cat

es all classes (e g. I'gA " 1gD. | E, ' 1gG and
'gM . [ 0048] HEAPEORIEELAA REYF{ HEA HF0RAHE AeSEMO%; Hbdntr B0uddbAT bed i n
delt ai | ?eljoz/vmzo‘qﬂmf@r(mg, EIDAQ?*()'ﬁE!\/ﬁﬁﬁ_—R@@Zlg)dﬂiﬁ\)—é*]gﬂ'@ S%EWNAS 82%8, y
pol ypepti de " " S p s derive rom unction
as an anti geﬁ%&éﬁ?%ﬁ%f@%ga@%ﬁg‘gébﬂgrl ved from SEMA5B (SEQ | D NO.
49) were04nal zdesstothetlwise dafinel, veatine kit s psekehareianis vgehinepietope s a com-
restricted by. HLA- i C te Y et
T seue. NHFTORAEryDuAgaRl GhaRR SERISHAERRE thy L s bR
4307-12, 199%acl ICRRIEY, diip, makempchisi om $is ngoin@nded thagdg yerny Gad o

Candi dat es Ofjint#lef1d\2 pRitRRdiaP GoRERb SISt @%&&%aﬁ&m&ﬁm@ were identified
based on their binding affinities to HLA-A2. The foll ow ng candi date

pepti des were Asjessel iheiely in the context of a subject or patient, the phrase "Subject's (or



SEMASB- A2- 9-330 (SEQ ID NO 1) SEMASB- A2-9-450 (SEQ ID NO. 2),

SEMAGB- A2-9-69 (SEQ I D NO 3), SEMASB- A2-9-1045 (SEQ ID NO 4),

SEMASB- A2WO-20/1688Q | D NO 5), SEMASB- A2-9-287 (SEQ | D ROT/J83012/003740
SEMASB- A2- 9- 1049 (SEQ ID NO 7), SEMASB- A2-9-447 (SEQ ID NO. 9),

SEMA5B- A2-9-592 (SEQ I D NGO 10), SEMA5B-A2-9-281 (SEQ ID NO 11),
SENVASB- A2- 9- patidnBEQHLE dNGeerlid)HL SENAGBreA2odhh4ite (uBlX d)ﬂ:})aﬁ\i@lt Yl)’iﬂozygously
SEMASB- A2-9- 24 | D B-.A2- 9- 35

SEMAEB. A2 0- 51 B EERF RDIRG: I AGKTABE Bip 7is % N TRy

SEMASB- A2- 9- §48bi{iSEQmAkNCashd)mol SEllEEd Al -/0-AG8N 1§EQsle®p1N®ed1@):¢Hs of Tha\D

2012/ 169200P ]éJ%‘P%Q%%@[\}}&é%% gk_l\{ﬁgggﬁ 9- 218 (SEQ ID NO 20), SEMASB- A2-9-

43 (SEQ ID (SEQ I D NO. 22), SEMA5B-A2-9- 31 (SEQ
| D NO: [034] s@w@sﬂmn@hatabm(egﬁgs Rl fEIPBIons SEMRTRESARL ingentipnSindSEO D NO

25), SENA5B‘ AR thbQon 4 Bof(tREQrd n ! og@ncerSE%eﬁgrsmemﬁ@ " drRERI AR Nq 27),
SEMA5SB- A2- 10- aéggoigl( SE?PI D _NO 28) SEMA5B- A2- 10- 58 (% I D. NO ?

SEMASB- A2- 10/€ gnafiesuehio, de@EWSIB Sgs. prgvalopse GepsTpyntigapotenfipd of

SEMASB- A2- 10the68in¢SEQtHeBubect, 3@)vjvaSEMASEBpARsiOn oBRB tdpBEQVE BdN@en@3nd so
SEMASB- A2- 10- 10+ | D

SEVRSE. A2- 10°" 28 TEAEE TR i iblie BB A ef Tt S SRR s

SEMASB- A2- 1001 B8 VEISEQuicBsN@M 38)inSEMAS Bintporidleviags a(cBEQa] {HnNOym3Y) |

SEMASB- A2- 10+, 43¢ E(fggéel(;dgn&g'ls é&érmu%\{%%%d%?dh%g Wl%%y(kﬁanln%tm fof ]til-*
SEMASB- A2-10- 479 (SEQ A2-10- 2437 (SEQ ID NGO 43),

SEMASB- A2- 1oag11<@elg(<SEtsaPEg m@Paztk?}ﬂargEWBp%z 10- 60 (SEQ I D NO 45)
SEMASB{A@4510- RSthe R thi thOmeffo)ls aﬁwc&@%ﬁﬁn%f ﬂtféprés%ﬁt i oh BinQitilifhy ) -

[ 0050] Mor eover, after in, vitro sti nul(f,tl oql dendritic cells
(DCs) pul sed} 1186?88‘83“ i P RIRY BePtG FEY Y%*f‘ll_ss Qié?%eéﬁﬁ‘é‘b%%f‘rrsym er

est abl i shed bhagkabiylusdd Irgeih he rddéistowny heteaylthafredueres thelbuaiennd npeftitydas ;
SEMASB- A2- 9-

Sevnse. Ao 10 arensh Bt o il Rad SR eyt Y alefly spegnangy

[ 0051] These esd mﬁuwmé@emrslegﬁ@mé’ﬂhlmr@mrym@nﬁmar@rmroal@xlwra ayoid i nst

target cells dQ%léﬁrﬁeﬂMo‘deEs%%e%cbf{@ar?ﬁm !eQi%ﬁ'y 1eVBRSE pf&%h‘tﬁ&rﬁaﬂ& 3l e
that SEMASB is an antigen recggnl zed Ls” and that the peptides tested

are epitope ﬁ@mmﬁ?éga@fwt@m pighe Prfgelmnmﬁ@f%%@ﬁé%ﬁf@é@?le@gﬁﬁo

?t rict gd by Hlséas%%ndﬁliﬁl&nerg&&:e[ﬁf@ﬁﬁﬁﬁomsm‘g@%ﬂlla@l’ﬂecﬁfcﬁigl dtdeﬁegmnagﬁpatdt gesn 4
epti des CO 0o acld ues e tl epti des
Composed of _oBRg st PRe B8 ok FRLAOF T RS SRRREUHEER (B
SEMA5B. Al t erphaettmnelzﬁdternzktevepr @wnntlonw@rnroldwlmwndesludesmmdeadngm@ﬁ paes

whi ch bind t hq%';@t bLBROSiANL, aﬂ?\'f‘ %&9&%@;&@5%@9@&@ S)

wherei n the pepti I's corrpose y active rag ent - of
SEMASB( SEQ | I¥ ngéﬂ)‘)Pfoﬂ}fﬂfétl@p%@ifﬂ?téséfllsll%/Ofmﬁloésone enbodi ments, the present

i nvent ifgmuapr oMh @lﬁé%dh%&ft bﬂ&% ké%@ﬂltqﬂtéi‘ﬁoﬁWh@ffhﬁﬁleﬁﬁétﬂ/&%éﬁﬁ%ﬁqss@ @ftgd from
anong EQIDI\QS en® d 34. . referreﬂ (r)w&qd%l nts che epti des
of the preselt Pﬁ%ﬁ){‘? Gh %‘?’%p Bipieffé@ e(?H‘HS%‘? gf g“?EW%ﬁE 4 §¥Guence
sel ected fr omeaam,goﬁ&@nblb NﬂB)Wlﬁg evients? uchng tl%sur@@ﬂ&&h@%iexf ahilcyr cdlof t war e
programs nowgy %hlb%lon of tflep éro@%ﬁgp ca%ber%us (Eerfﬁ tlh 1&/ olftton o Lrjggresas'ison of a tumor,

the induction of remission and suppression of occurrence of cancer, the tumor re-

gression, and the reduction or inhibition of metastasis, the suppression of post

operative recurrence of cancer, and prolongation of survival time. Effective treatment

and/or the prophylaxis of cancer decreases mortality and improves the prognosis of in-

dividuals having cancer, decreases the levels of tumor markers in the blood, and al-

leviates detectable symptoms accompanying cancer. For example, reduction or im-

provement of symptoms constitutes effectively treating and/or the prophylaxis include

10%, 20%, 30% or more reduction, or stable disease.

[0047]  In the context of the present invention, the term "antibody" refers to im-

munoglobulins and fragments thereof that are specifically reactive to a designated



t hose described in Parker KC et al., J4y4nmmunol 1994 Jan 1, 152(1): 163-75
and Nielsen Met al., Protein Sci 2003; 12: 1007-17 can be used to

cal cul at ewbhre12biepadong af fi niti es between vari ous pepti deSTARZD1BDIZ7&Nt | gens
insilico. Binding affinity with HLA anti gens can be neasured as descri bed,
for exanple, in Parker KC et al., J Immunol 1994 Jan 1, 152(1): 163-75,
Kuzushi ma K @totéﬂn or pBﬂ)tQIédh&@@ﬂ.An%(lﬁ()dy deB7de18ds hdxﬂéﬁrﬁzﬁﬁlbwﬂdegtpr@hatiz&ll\/ﬁn—

Bi oi nformati S et Ti ssue

oo a7 aa oomadEN B fikpda. Hbesib Rt BlpaliaStangls %f?t”':‘f’%d?a%?
Ni el sen M et faded t¢PhhEr BNEIROD Tadiglabe7.9Bd anhbaly faf@n@lwrﬁarthmre [ap e.
Lafuente EM g}ltﬂ?dd heg‘fﬁ fsetmsd FME gfcgﬁggt's&?sle aP@ g%&ﬁlcaﬁgggvefr;ﬁﬁac% Pé%ﬁzﬁ

Met hods f or eter ning bindin are
Jour nal of |#ﬁﬁbﬂﬂ1%gp@laﬂonétana igs) gpifi- sne@élc agipodigg fe. &r%ﬁpp@l&@@ntmb%%nce

(2000, 9: 183&miB4fIm atllo&t&hO 'irﬁact anebRAiesskid dntibBdy ﬂﬁ%rﬁéﬂts Q%f\%l\ %@ tlf@i(:{‘ "
a ave

software pro to sel e fragnents. derjved

hi gh bi ndi nggﬁﬁlgs ﬁli‘et‘gﬁSW:‘fﬁ H_gl?aiﬁ‘ftivété(nén ﬂ?‘:@(?ﬁ?ﬂl H]&P%?tesla éﬁ’ﬁ?eéé%ﬁt vention
enconpasses pgpfligickGanpeded of any fragments derived from SEMASB, which
woul d &80&2“3 nt% 1gldto bind with HLA antigens by such known prograns.

Furt he i des may include the peptide conposed of the full

| engt h of SEMARBLidsGG5IB] pasenpapeiasdeséritadan deted dntow meehe rderredotarasi cul arl y
t he nonapept i "OgSyak gt & i nvention, may be flanked
wi th additi onglﬁmﬁiﬂ}é&g%?@?%ﬂm uegfsgoﬂmyﬁéﬁéagthe pept i des retain their
CTL i nduci bi | ﬂiq/demwétr@tamat@w%ﬂes derdyed; fem, ﬂ%ﬂa&ﬂan RE3} YIS may be

conposed of agygkizBdbPTRRI ;wpua@d diaiwé@ flofNYEMA SBGEQED NG: 4DyRaielanhijgedTL

inducibility of the original pe Thus, the prese

oncompasses. (e e hudRheR SR St Phiis’ EuRICDR AT PR for ra
anti gens, i ncpantantyud¢rmpumeretliHies aldes dxde Yreonal. SEMANBAntigeoh4 hépt ilde 9% e,

for exanpl e, t i 20 am no
aci ds, usual II&O%?gAQ%E ?ﬂﬁﬁhn@qféH%anfég?%sﬂbfqggggﬁ ne?rfh[n?)‘f)%ﬁt

known t hat m38ﬂ$ 2¢at99%hs of one, two, several or nore amino acids |n 19 O

2012/ 146680 PCHHRARZ PHIXA2iRERE heifiadoanlealiRlh ULREESH Rerd uaiglican of the

peptide, or in some cases. even enhance desired function of the original
peptide. | n P& OMBET PIEEepRITIERY I(HFAéAz Thedpilereias capqiddie aersidea et no
aci d tsequencedeﬁ\iﬁﬁbdil ed by substituting, ![nsertl ng, de: eti Pg and/ or addi n)g
one, two or s r a r u o an original reference sequence
have been knowggpe¥%9%3®ﬁgggﬁlgé ifﬂ activity of the original peptide
(Mark et al., YPMASRaAZ-OASAISBOIIDUSA: 2984, 81: 5662-6; Zoller and Smith,

Nucl ei ¢ Aci ds A 503 (g b Dal badi e- McFarl and et al., Proc Natl
Acad Sci USA 15@2 EQX ( fﬁgﬁs) i n one enbodi nent of the present

i nvention, theMdAFBA2 ﬁakﬂ“ﬁé AUDINQu#hbi ity of the present invention rmay
gEQc?gp(lzlségd ngEMRgBtAgig ME@H}IN@H@ no aC|t d sequence slel ected fro(rjn anong
one, two or several amno acids are
added, del et edSE%YIﬁsérfgg 2%%&)815& Jﬁﬁ%@t Phuted. I'n another enbodi ment, the
pept i des of thEMAéBem 9+1r®49rQSEQrIDrN§b Pe peptides conprising an am no aci d
sequence in am no acid(s) are substituted,
del eted, i ns\ggté\g tg\rlﬂgégﬁ phe ’am no aci d sequence sel ected from
anong SEQ I D I\‘]@VIASB 1322 9257926(SEQSUD NEx d)(\)) ded the nodified peptide retains

the CTL induciginihbB-Q5 othxg ggggm . pept i de. 1100551Those of skill in the
art will recognize that i ndI(VI ual nodi fl cations (i.e., additions,

insertions, delYPSBAEANIPEQMING: U2l ons) to an am no acid sequence that
alter a si ngI SENABB- /a;ggd54gr(ngsmmNb pgy, centage of the overall am no acid

sequence tend rvation of the properties of the
origi nal am nolegéf*gﬁs/L%g jé‘h@%@ ﬁ)OAEI% d% they are conventionally referred
to as "conser \&ﬁMAéBSAIb@HSt(BE@]D’ N6r. ISponser vative nodification", wherein
the alteration {%§{3%?b%1’3 (Eﬁgs%btﬁ a protein with simlar functions.

u

Conservative su OVI rng functionally simlar am no acids
are wel | knO\A/rSEMAﬁﬁeA%r9t155E§EQﬂDe1§OOﬂ7)pr operties of amino acid side chains

are hydrophoblgmgggoAgglgj;g ((5 b Nb: 1M F, P, W Y, V), hydrophilic amino
acids (R D, and si de chains having the

fol | owi ng funcgcﬁl\éﬁél3 @%8@%@@@ %gpaé?£r| stics in common: an aliphatic
side-chain (G A V, L, I, P); a hydroxyl group containing side-chain (S
T, Y); a sulfur atom cont ai ning side-chain (C, M; a carboxylic acid and
am de containing side-chain (D, N, E, Q; a base containing side-chain (R
K, H; and an aromatic group containing side-chain (H F, Y, W. In
addition, the follow ng eight groups each contain am no acids that are
conservatl ve substl tut| ons for one anot her 1) Al anine (A) d yci ne (G) 2)

. o, = T N o, e



5) Isoleucine (1), Leucine (L), Methiogyne (M, Valine (V); 6)
Phenyl al anine (F), Tyrosine (Y), Tryptophan (W; 7) Serine (S), Threonine
(T); and weQoiaN62M2/ 169200PCT/ JP2012/ 003740 8) Cyst ei n@CTAP20123/B431400Ni ne
(M (see, e.g., Creighton, Proteins 1984). [0056] Such conservatively
nodi fied peptides are al so considered to be peptides of the present
invention. HoBMWAFB-Ahe PeSEQRI®NG:26),pr esent i nvention is not restricted
thereto and \ bl - ative nodifications, so |long as the
resul ting m%égﬁ&ﬁ j&g&ﬁggﬁﬁgd?h requisite CTL inducibility of the
ori gi nal unmb#EMALE-/ PPt 14ke(SERUM NEX:.28).e, the nodified peptides should not
exclude CTL i LRl & _pept | b, from pol ynor phi c variants,

TR RAS AR

i nt er speci es ogues, a es of SEMA5B. [0057] Amino acid residues

may be i nser SEMAZBEEI-P1 HESEQHR? BQsd4and/ or added to the peptides of the

present i nverENASBIA2-3)LLONSEL XO:apj,no acid residues may be del eted

Qe
therefromto i eve i gher._bi ndj ffinity. To retain the requisite CTL
i nduci bi I i ty,S%ﬁég%'rAéﬁé&a 41% Sﬁ@dﬁﬂ\lg’gza’nserts, del etes, add/or
substit ut es) SEMASB-A2va0 6NGHERID NpR7gxanpl e, 1, 2 or several) or a snall
per cent age OfoEinMQ-%F@-Sl'%g‘ﬁﬁgqgrwgﬁ erm "several" nmeans 5 or fewer

am no aci ds, ex r. The percentage of amno acids to
be nodified SEEMHEB-AD10-H8SIEID XO28), | ess, preferably 15% or |ess, nore

preferably 1Q¥npAsBESS 0.ey8NSER® REEKEy ably 1 to 5% [0058] Wien used in
t he context of cancer i1 munot her}ig]y%3t e peptides of the present invention

may be pr esenEMHA R A 047 SEEXL édl | or exosone as a conplex with an
_HLS\ ant icg_ﬁn. SENEASROLE 10448 (isgq)njef\@“;gg},e toffs_el ect pept ihdeSHL:[Ahat not on[l_y

i nduce S 0 S£SS nding affinity to the antigen. To

t hat end, thg%@%%gﬁg?@aﬁ%5§gh£® ]gbegg)oy substitution, insertion, deletion
and/ or addi t iS&tMASBiAR 1870 SEQ IiD NesBdyes to yield a nodified peptide

havi ng i npro LAl Ngn.addol R . ition to peptides that are

natural ly di \s',é%ﬁ%gse]g%g?%g%gt(ﬁgqlggﬁpafggﬂy of the sequences of peptides

di spl ayed by S%Méﬁlﬁgﬂ-éoﬂ&(sﬁﬁﬂ%gﬁ)s 3has al ready been known (J | nmunol

1994, 152: 3QEIAbBIAMOgenatkes HPRD. 34L: 178; J Immunol 1994, 155: 4307),
nodi fications_based on such regul arité%may be introduced into the

i mrunogeni ¢ é@M‘i“@%@A?ﬁﬂoTﬁe( H2RO:BAkent i on. [ 0059] For exanpl e, peptides
exhi bi ting hiSgIMAEB-A2 101 48di (8gQalf NO: 89),t end to have the second am no acid
fromthe Nt 1 ti 1 Leguci ne or nethionine. Likew se,
peptides in m&gﬁ@gﬁt@#&ﬁQI\ﬁ%ﬁbﬂé acid is substituted with valine or

| euci ne can EMALB-A22V0r MBI (PEQSIEINOTHUS, peptides having an amno acid
sequence sel 63@@%51?1%_ @n@;@%_s%geésd RoNgs ) 5, 7, 27 and 34 in which the

second am no aci romthe m nus of the amino acid sequence of the SEQ

ID NO is subSEMaPRBaAIu Q243 SERNIE ¥P: A% hi oni ne, and/or in which the
C-term nus ofSEMIESBANG)-aRI6ASEEAUERCE 409f, the SEQ ID NO is substituted with

val i ne or | eygci re ntenpl ated by _the present invention. |n another
enbodi nment #ﬁfg?ﬁ%?&éﬂf@%@ iilI(gﬁélé?rpasses pepti des having an am no acid
sequence in MEMASBIYR-$@c2R1d SEQ IMoNaciHd) fnmdom t he N-term nus of the am no

id S NCs: 5, 7, 2 d 34 i
231) sgguenc%ﬁ}\gﬁ_tAg@_lé_r%(gmﬂb%}f EQID 5 7, 27 and 34 is

[0050]  Moreover, after in vitro stimulation of T-cells by dendritic cells (DCs) pulsed
(loaded) with these peptides, CTLs were successfully established by stimulating the
DCs with each of the following peptides;
SEMAS5B-A2-9-70 (SEQ ID NO: 5),
SEMASB-A2-9-1049 (SEQ ID NO: 7),
SEMASB-A2-10- 69 (SEQ ID NO: 27) and
SEMASB-A2-10- 370 (SEQ ID NO: 34).
[0051]  These established CTLs showed potent specific CTL activity against target cells
pulsed with respective peptides. These results demonstrate that SEMASB is an antigen
recognized by CTLs and that the peptides tested are epitope peptides of SEMASB re-



WO 2012/ 169200PCT/ JP2012/ 003740 stitutgg with | eucine or nethionine, and/or
the CGtermnus of the am no acid sequence of the SEQ ID NOis substituted
wi t h val iwe 20r2/168200i ne. I n preferred enbodi nents, the pepTiyazng2/o0d374the
present invention is conposed of an am no acid sequence in which the second
amno acid fromthe N-term nus of the am no acid sequence selected from
anong the SEQricRdINGSHLA,AZ, 27 and 34 is substituted with |eucine or

net hi oni ne, an e C-tern nus d se e. of the SEQ ID

d/ or th g .of the ] NO_aci uen

NO i's subst i tulted PRy A RESLEOVEe portPelsa e i B U hr TS A
present i nventidoesiguesyadedechprptidepipeptedss kampogd OF ten amind acidbediduey) ofwher ei n
t he pepti des v : e 3 Estlng
(59 "to (58) AL %3??*3&%@1%@%@%@%&%%%- AN AED PR RORE G o
Ser Leu Thr Eslatedpentidey whick@ynd tedil:Aspderas aad induseeytpoxiqd lymphgpytes X11 Leu
-Il_-hr :SEU é' a V@TLQI-)Y{VhEPéﬁ"] the p t&ie}'i@ @('Sﬂlg@s(léﬂgfl hid enin@nSiERCAIR zﬁ.\ég-[ve gréEanle.ﬁ%)fkél 134

eu Pro Ser . and (. -correspondi’ng to i -
Leu [ X11 Tyr 's%ﬁ{@%qslﬁgﬁ% @ﬁrMﬁ@ﬁPf%kgfgﬂy’ 1 WW?%‘@%HB?‘&F thPTTANS
(55)-(58), [ Xhkntisn pewilenpemidesichidimg aeamapdcid$@yjudnse vebdtekfrom dngungi ne.
[ 0061] Furt her, e i.nyentd on_al i d L sol t
r epr esent ed é?%@?énifg?ﬂ%%{% Ilzral p(£5r§%%§§8%%ﬁ§9%3§5@%%gOE%% rigsgﬂt one,
two, or severlenton aw pepiidss camposaddddnamieg adié sequendsoietectstl fign emrign 6EQand
C-term nus thgnesf.5 A iLesp@d4 vely, the present invention further provides
I sol at ed @ﬁ:ptides represented by the general formula (55)-(58) from which
one, tWe0WH s&verllyatfifrapiogranssianasilable. Werstrapie i &F (HemebsUdotSh of
N-term nus amghsedbRriBedUSPAkaneot: all, 00HAuR8bsdg4t b 10N (TRY 6B 5iaRl Naelwged

ot oy 2t e SCRm ARl 6] 5 DAL Sslo S RORLRRG: Sl ent L
denonst r at ed betvaten aapept pegiedes anl HHpA aotigens th silibs tHihdihg effmityewitthdlLa equal to
or better fungklQQ  APE0MERA ePls del&ith! B Blmpik Ah PANATRICSet s P rhmufin

1994 Jan 1, 152(1): 163-75, Kuzushima K et al., Blood 2001, 98(6): 1872-81, Larsen

MYV et al. BMC Bioinformatics. 2007 Oct 31; 8: 424, Buus S et al. Tissue Antigens.,

62:378-84, 2003, Nielsen M et al., Protein Sci 2003; 12: 1007-17, and Nielsen M et al.

PLoS ONE 2007; 2: €796, which are summarized in, e.g., Lafuente EM et al., Current

Pharmaceutical Design, 2009, 15, 3209-3220. Methods for determining binding

affinity are described, for example, in the Journal of Immunological Methods (1995,

185: 181-190) and Protein Science (2000, 9: 1838-1846). Therefore, one of skill in the

art can use such software programs to select those fragments derived from SEMASB,

that have high binding affinity with HLA antigens. Accordingly, the present invention

encompasses peptides composed of any fragments derived from SEMAS5B, which

would be determined to bind with HLA antigens by such known programs. Fur-

thermore, such peptides may include the peptide composed of the full length of

SEMASB.

[0053]  The peptides of the present invention, particularly the nonapeptides and decapeptides
of the present invention, may be flanked with additional amino acid residues so long as
the peptides retain their CTL inducibility. The particular additional amino acid residues
may be composed of any kind of amino acids so long as they do not impair the CTL in-
ducibility of the original peptide. Thus, the present invention encompasses peptides
having CTL inducibility and a binding affinity for HLA antigens, in particular peptides
derived from SEMASB. Such peptides are, for example, less than about 40 amino
acids, often less than about 20 amino acids, usually less than about 15 amino acids.

[0054] Generally, it is known that modifications of one, two, several or more amino acids in



, - - (264-272), Her-2/neu (369-377) 0rggpl00 (209-217) (Zarenba et al.
Cancer Res. 57, 4570-4577, 1997, T. K Hoffmann et al. J Inmunol. (2002)
Feb 1;168¢0n201Be%047., S. 0. Dionne et al. Cancer | mun@CTiJRm20M37€r .
(2003) 52: 199-206 and S. 0. Dionne et al. Cancer | nmunol ogy, | munot herapy
(2004) 53, 307-314). [0063] The present invention also contenplates the

addi ti on of Ql])%ptldél\db 0ot isfudcathedthdionag illdSpaptiyle, dr $0sdite adeedch@nhdige N

oo o L g o A8 e A SR e PR R
i nduci bi l'i tycamposdsd an polintdadd seyueie mpodSehby Bubsstatmﬁmg,_nnsermyg Vi€leting and/
2012/ 169200PGTHIEAOSR BT HHQAE ol ealagona%gcﬁresfﬁ@s B3 E Ml fb\f&@ﬁée?%qr%n%fﬁ des an

i sol at ed peptl ss t
that binds ahaypeeaknpyano reias temiojosisabagsivity @theﬁw@équgéylaﬂﬁ@t aém no

acid Sequenf@r(fceﬂ{@t?%@gd §&1QUTSA hQSQVSQU%&Zt)@SZ(ﬁIek Bl Siith, I(Ihc)lelé-'?\&dﬁdmé% 1882 ’\?m "
sequence sel ect mt he grou Si St i in whic
one, two or igvé&grg(gﬂh‘?&ag% Mﬁgﬁrfaélagt ?ﬂndﬁ ‘g‘f @aﬂ%&ﬁ%g%‘f}% 1’9?%’ m no acid
sequence of GH)9-18ndhes,lin bheeabbdimencofths pasemn devehdsn, mlprecpndbbﬁ\hng)CTLhe

foll ha X d f
o out g SRS R by SRR ATMRRL O R RTANE NATGT s

the Cterni natldaﬁqmceml@bt@‘ fregmiacn BEQHWMIINEQss 5 of, 2i7sindgdi iivedch ondagwe af i ne
or |eucine. k%@ﬁ]aﬂﬁﬁo Q&&ssé‘rl@taddiéliV 8akieaNndl2a aHHBY'sﬁﬁﬁuﬁéH P RiEdkRept i de

of less than 15, 14, 13 11 amno acids in length that binds an HLA
antigen, has @@qnhdhfcpqﬂﬂrlﬁwf th%latfs‘%}ts%\femg%maﬁ bg Pepisies SPAPEEHY &k Ao

sel ected fromidheq@hesh CRIOR bﬁé ltﬂ'@ &fseverall dmiho abidalyaRud&ittied SMHQAL E

selected fromthe n i one ,
Poo or Sever et AhOP A GRATh Bl MlaBheTSFleR Phéciqa S et Kty
sequence of (i 7)27 ade¥deprovided thmnnnmf]ad ipeptslequeains ehdi@$Landucirilityatfheof t he
fol |l owi ng ch%Bgﬁléﬁ;%)%tdécs (a) the second amno acid fromthe N-term nus

of said SEQ I is nodified to be | eucine or nethionine;, and (b)
t he C 1939l nalThens ploskald indthe frtsye]l de QR ZE haumdigidesl magdifgsdions 6¢-.taddibenssal i ne

or leucine. jnsertions, deletions and/or substitutions) to an amino acid sequence that alter a single

amino acid or a small percentage of the overall amino acid sequence tend to result in
the conservation of the properties of the original amino acid side-chain. As such, they
are conventionally referred to as "conservative substitution" or "conservative modi-
fication", wherein the alteration of a protein results in a protein with similar functions.
Conservative substitution tables providing functionally similar amino acids are well
known in the art. Examples of properties of amino acid side chains are hydrophobic
amino acids (A, I, L, M, F, P, W, Y, V), hydrophilic amino acids (R, D, N, C, E, Q, G,
H, K, S, T), and side chains having the following functional groups or characteristics in
common: an aliphatic side-chain (G, A, V, L, I, P); a hydroxyl group containing side-
chain (S, T, Y); a sulfur atom containing side-chain (C, M); a carboxylic acid and
amide containing side-chain (D, N, E, Q); a base containing side-chain (R, K, H); and
an aromatic group containing side-chain (H, F, Y, W). In addition, the following eight
groups each contain amino acids that are conservative substitutions for one another:

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

2) Aspartic acid (D), Glutamic acid (E);

3) Asparagine (N), Glutamine (Q);

4) Arginine (R), Lysine (K);

5) Isoleucine (I), Leucine (L), Methionine (M), Valine (V);

6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W);

7) Serine (S), Threonine (T); and



These peptides may be processed in an APC to present a peptide of (i),
(ii), (i), and (ii') thereon, when these peptides are contacted with, or

i nt roducewoi2a12al9APC. [ 0065] However, when the peptide sequgrd2/Hes74dent i cal
to a portion of the am no acid sequence of an endogenous or exogenous
protein having a different function, side effects such as autoi mune

di sorders or SadyaéﬁleC‘ﬁthbﬁﬁleE(gﬁl(g@tegpﬁmght@nsﬂbﬁeﬁ@n@@s) may be induced.

Ther ef erf arche usin il abl e dat bases to
avoi d i{)(?s&é gsr]rlgﬁ & 1?4 @%é%f%eﬁi CB%%% %y?&éetpceﬁﬁg S UG no

acid sequencerasf:ntanmnhen Ipowe err rthe Wmldem tmqu“cﬂeasm&én;mn i nofrresthietethonol ogy
searches thad; Srﬁ%ﬁi&g%&u&pﬁon ogﬁeﬁ %ﬂﬁcéﬁ’lotng' sb 18ﬁ%§tﬁé‘}é‘sﬁlbe gl ds

difference to t tive rmﬂectlve nodi fi ed
in order to mﬂsiﬂfefaisl@pnﬂ% r%@lnwhﬁgecamierﬁly ueiRiliy af ﬁlﬁt@f@éﬁéun@ﬂ@ﬁé@
I[ 88 g g?zl et Ih t's pedddel Fdlgmr&bkd he rﬂbdhﬂ@&l e;ﬁ{jdﬁés @lﬂﬁfﬁﬁf ﬁot%%cl%&&b{l’%‘ 1ﬂ@u&$lEeCt S.

ou pt.i des, havin i ndi ng affini e ens as
descri bed ab%%tpfg?ﬁ gderd ‘BfBéPOg’cSn‘thlﬁ VRIS ?@B?ql?ﬁé%f‘%‘ﬁ%g%ér?&b&& of
pepti des, whiSEIMASR. sel ect ed accor di ng to t he pr esence of hi gh bi ndi ng
affinit an, i ndi re f rthe e.aof CTL
i nduci tgé‘? %}né)|a(ré1%r% lduéas Iga H mtgflr uéﬁug%r de%i te& | ca d%m()g% WO
2012/ 169200 P@Wtﬂ@z ©ﬂ_ﬂ¥eqm®¢n01nv¢téloamr,l almma@fvela é}mmt)lad@ regdieyduyebeade®@red when

presented ongqne %'t@%l&fe%slﬁ?ﬁér 'Bglcfﬁ% A.ffl(ﬁ%? c“1)0 reFaHﬁ %Héef&%ulslgéTL ﬂ%@fbﬁit&/' ty”

includes the ability o de to 1 nduce activa

proliferatiofne Blfeé‘?%l?léé np%ﬁp g5 (Hpsegty dglefes cadd/ey Sﬁpst@fES> ofha pralf ﬁ%mé%ré@r

| FNgamma pr odugihplent,@yorGEteral) QQ@ZﬂlQ(DﬁéﬂcéﬁtEgd Shn@ifio &dills.iHgeiai dak Itdrfny is
acconpl i shed ,,bé@ﬁ@@dum n AF%Cs carr uman MHC ant. efns (&B rTB ,
B- I ynphocyt e e Ribr BEHEGEY. CRHGHERdr T ile PIRS (A0) 1o ie B percehtize
speci fi cal | y oDamimberacidserd bé mewdifindnmay e foipdxemple, B0Gowt lmsnpmiwlbéﬁﬂS% or

| eukocyt es, pepti des, m xing
t he APCs vvlth %ﬁ&te seffglta\lt/)gyiloapt toéfﬁgre&&%ﬁ%ylgcﬁg%t hen nmeasuring the
| FN- garti@degaiWhen tlswd i ﬁleg@nteéteq)ﬂ @nmfomu@@dthamyrféﬁ pepields bl thepresentAs t he

reaction system,ibg ﬁﬁ?%'ﬁb&é&eﬁ"t% 8@'&% shﬁ@ée &%V&ll%%&oﬁn%% Jﬂe@%ﬂﬁ ars a
human HLA antlgen (for_exampl e, thaose describ Kri shnan

R Longnat e JL/nagféees, TIEWOEG 1tpp Pmﬁ%ra‘ale t@?f‘é%ﬁept}ﬂ?s thauﬁm%%wévcez%bs Aug,
gl( 8): 764- l?%m Red pés@@lss@;ﬁgh ihéisg ﬁggﬁdz&o t%éll?%%l%tlgm %tthﬁl’éndfth@éptfdés psémse

y a mnina e.in * tr nm ce; pendent
o WHE (HLA) PE AR SPGB AR iF e, PERE IRl o TG Y SRy et vl y.
t he target ce¢SIlduesrayy1bkel a mddidied peptetd haivinlg ith@rovad dirslingghgffianyg loyntlidition it

activity of gﬁc{eg?ﬁ'at Qﬁ rﬁ]ﬁirgll& Qlts@g (Icfbglrﬁbé ﬂl@'r %’gﬁ%g ok Yhe! S%!Ill ngggd?'—fflg gﬁaéshe

target cells ernative e exam n nmeasu
produced and dFS@laéfa@éﬂbb‘)dlf@‘ﬁQﬁIrfh av%@nﬁhé%@m@éy geernclaomg ¢ mmuggl 3P4, 152

i mobi | tzedI BOP3; Ilﬂﬁﬁamogaskm $9ﬂ§§ uz*t 1'17% g M@riunbi g)gtéu 035: 290D, ﬁliatdif{&]gumdl a
using anti - amma nonocl onal anti bodi e L‘H a result of_ exam ning
the CTL i ndugﬁiﬁglqr’twdﬁegﬂcﬁ’@%%% ﬁé%troé]élc‘lcfglé‘ff{t?‘ BogFIC Pqpt%Of&ﬁ%cover ed
t hat nonapeptrdest ianghtidecapept i des sel ected from anmong those peptl des

havi ng o se n b nd 34
ehowed BRI RS e R SRR Sl T SR Py g Sy en il P i 1y
to an HLA antséqped amTltrcu@:ld fiogstbe pefsrndas swsgttésdawﬁh lefuicag (msne;ﬂnemac red

enbodi ments @fixd1&, @E}?ﬁﬁmn {Vﬁiéﬁf%ﬂé ©Nerntif A AV LAY WBEGuteI AR QG BPAl ySi S
results denonstraté such peptides do not share significant honol ogy

with pepti dedeigéieicpaalsp oA arsblo g TRifo RAPIHISIARYIBE AR APHILATEL $IUTHES | ower s
t he possi bi | isél¢cted frankany SEQ UDAGSY: I5ed, 1IN ih &3 RENSE Sedn@ Antigestid or

Tt her P TR N1 38 LURTSLURBIRCE] s LR B ER T
pepti des of tdeirereesenhionineemilioin whichfthe @bbyminpegqi thel esiitveacidigqaencamit no
acid s equenc?hesﬁi(ﬁ ‘ib%’o flg QiBktituted with valine or leucine are contemplated by the present
invention. In another embodiment, the present invention encompasses peptides having
an amino acid sequence in which the second amino acid from the N-terminus of the

amino acid sequence selected from among of the SEQ ID NOs: 5,7, 27 and 34 is sub-



among SEQ ID NGs: 5, 7, 27 and 34 are epconpassed by the present invention.
[0070]In addition to nodification of the peptides of the present invention,
as di scuswoadoeioy®) the peptides of the present inventi @aTaRy01D@O}74nked t O
ot her peptides, so long as the resulting |linked peptide retains the
requisite CTL inducibility of the original peptide and, nore preferably,

al SO/ retain &ﬁ)ﬁrtd’derqiﬂlﬁ Rlutide HLﬂqe]l?il(bldhé]gEclﬂfﬂeﬂﬁ(ﬁ—terﬁnﬁi' IRk e anﬁﬂo \zﬁi@d gequence

2012/ 169200PCT/,JR 740 of suit. "ot her." i e. the
cept | des of ChtRTat ERee hadhiiighd bt idngH ifine SR BrUE R PG e

fr om ot her TAeglide¥loé thegpesedeinoéntionas prregend of mventnookidcenudiee fin wkiet tho an

“other” peptigde,di,hf r?(; %{clfd %ni tﬂQ il\%%ﬁlh nis ¥ﬂleaanhh6”§ 4 seq}%@cé élgfgé%lrdsfﬁgﬁt ween

t he peptides are , for ex g tarian
et al., J Tr aﬁ@n%@ HQID Néoeé) 7, Hpemd NNRW‘(SRM with lesatw mgthigping| and/ j

| mmunol . 200Q; thl:@{erm -of $ImiAb alid(syquek@ofthe @EQSIm Re8bstipded WK 1- 1476,
K. S. Kawanur aI | mmunol . 2002, 168: 5709-5715). [0071] For exanpl e,
pepti des der iV¢k ‘Pr B?ﬁ“r‘fbn SEMA5SB t unor - associ at ed anti gens al so can be used

to incre@x’ i mMmuneembsdiorat thd @eddnAinvb@ss providel e peptaes hhving OTL #n-

wel | - known | r&u&%ﬁr&g rvglhe el%tt € y(?ep??es ha%ugélﬁerglr}{)ﬁxrﬂagélgctgg Fr%m tﬂ? igro%ne turor

associ at ed gene 'cor € SCOpe of rou

experi ment at |Conﬁli‘rtmlgtlﬁr6§§)0® (Bhab badlowsski || in the art to deternine whether a
particul ar suhgect,g Bﬁc‘ﬁﬁ %gg ifhiieAak. t unor - associ at ed genes, and then to
i ncl ude HLA clt{a%C } és% g gl ass |1 _binding peptides derived fromthe

expr essi on pré«f@c{?@ bfo &?u@ﬁe@uﬂﬁuéﬁWSB conposi tions or vaccines of the
present i nventencol®PérdibxanPE@IDATOHLA class | and HLA class || binding
peptides are S ar kill in the art (for exanple, see
Coulie, Stem @P’Vﬁg ige‘ég%ﬁ?%;la%%S [%% can be used in connection with

t he present i nyéncowespondiag ko REQrfDrN@QEs t hose di scl osed herein. One of

ordi nary skill r [, I j des including one or nore
SEMA5B pepti d Lehgxgﬁ]gﬁtgia%or%%ﬁ ﬁ?i ﬁL@Q(];XE@ 5B peptides, or nucleic

aci ds encodi nd>8ueprrgpbypapte 88Q IDNOn-convent i onal ol ecul ar bi ol ogy

procedures [QQ&%kTT?y@@Wﬁal%@Hr%@Ash'PKQ‘P peptides are referred to

herein as "pol yt opes” two or nore potentially imunogenic
or i mune resdaﬁ%f‘eg%lﬁraﬂriﬂrerl %@51)@%91 lded It IRBTine anmpgngicn ad’ Phget KEmneith

various arramngements (e.g., concatenat ed, overl apping). The pol yt ope (or
nucl ei id di t he t.ope c ordance with
nucl el SoffiS FU505L DR S DRAHOREh A0y e, AT R B eRpl gy e

ef fecti venes gemf&altfbenrda I(§3)ep8) dafinet ahereata wiyich enhiawoi orgewerdl aminpraodekieng an
| mune r espo’&ﬁ& d 4t QA RSP 'tgﬁ'gnrlﬁaaﬂdlﬁetejrrﬂhﬁg%etngﬂegﬂ%ameﬁf(fﬂé y or via

t he use of flanking sequences to m pol yt opes use ol yt opes
as vacci nes iPECSaRSIINvaHenAuTher prRyides isolaebpensidgs reprsetied by @legﬁpefa forpela

Natl. Acad. $63)- @@ffr%(\ﬂﬁéh 684 b & 84 vehP 2Rinodct PREu&t ardleletellat &R or

Bi ot echnol . %5&11% 1280- 1283 1997, Thom%on et al., J Inmmunol.
157( 2) : 822- 8 P8t Afgermngjs,pngd {C-tgrminug thegeot. \uq  171(1): 299- 306, 1990).
Pol yt oQe(%zc}ontsaibmmgonsana}obSmnuGtxed&oamdycaombimﬂhhai rasnmf adii hopds acde be

prepar ed and %glﬁgl?s off p@%e.}]érﬁﬁﬁg&ﬁ %ec 115}8? gl' @Lgﬁ%%ﬂlgnosﬁte of %3) s. ggvérrraaqcr gaSI ng

an i mrune re ponse resen
further |inkethdies h@rm@ﬂm@ubgtteémhﬁée Jpepiadd \mlgalamora@eysubemtatmnqmey hferqmqgalt e

CTL i nduci bi i} bypertel hR i Hal %a%éf"fﬂé' i, fé#&i&mé)@é I@@ﬁ[Pl ?5‘ b5t aneRs oiel ude,
but are not limted to; peptld [ipi ds, 'sugar_and s (ﬁarﬁ

369-377) OF gpl 0(209 217) (Zaremba et al. Cancer Res 57, 4570- 45 7 1997

Hoffmann et al. J Immunol. (2002) Feb 1;168(3):1338-47., S. O. Dionne et al. Cancer

Immunol immunother. (2003) 52: 199-206 and S. O. Dionne et al. Cancer Im-

munology, Immunotherapy (2004) 53, 307-314).

[0063]  The present invention also contemplates the addition of one, two or several amino
acids may also be added to the N and/or C-terminus of the peptides of the present
invention. Such modified peptides exhibiting high HLA antigen binding affinity and

retaining CTL inducibility are also included in the present invention.



25 WD 2012/ 169200PCT/ JP2012/ 003740 acebyl groups, natural and synthetic
polynmers, etc. The peptides nmay contain nodifications such as

gl ycosyl avpaeni2/spade chai n oxi dation, or phosphoryl ati onPC3IPROZG03a$ t he
nodi fications do not destroy the biological activity of the peptides as
descri bed herein. These kinds of nodifications may be performed to confer
addi ti gnial f%ﬁéidhﬂ?e,(‘[ﬂe gne(sjeritaﬁ@ﬁﬁd)lﬂgoﬁddlﬂ@hﬂ Bolatendpded ofMessythiningtiizon), or
to stabilize e pepti.de.. [0076] For, ex e,..toin se the.in vivo
Stabi Tty of 1 oftmuBE RS el it 7 HIRA SudeR, BT 7 Bkl Do
aci ds, am no campdsevithetmoe aord wowatcasakctedhirnm the gawip cohdigingadtept nay al so
be adopted f : I kil d; I may
e assayed i " AmIRLESEHBR HRERLUAE 1t dod AR oESEQG PRSI

bi ol ogi cal mdVAIChgue HWasOrsaYRIH qmlagﬁﬁd@haregé@fﬁﬁ?d,@aﬁ be used to test

stability (seg)th€ahino eI Q@ENRLof ), wheebiin tHe NS aVRE RBudtha hARSHRKIMolDS0,
11:291-302). n the peptides of the present invention include a cysteine

resi due, the' PYEE GhatAgefi89or m di mers via a disul fi de bond between SH
groups of theaahsteebnéamasi aikSom TheNetoniaus o skt SEQIDING ipepit inthelsficall tot he

present inventiqn. ar I included in the peptides of the present
i nventi on. [%‘}‘%c erogélseélii,gnlgg’ ar??t ed above, anong the nodified peptides that

are subst it utedhe feteoniod] aming eridad saidhE&Q AR dyys madified wobovalewer al
am no acid resj.ghdes, those having same or higher activity as conpared to
original peptides can be screened for or selected. The present invention,

[ ) ) C P
t her ef P04 al shegresgndiazention ahetmoddestansiselatsd ipapfidedy less thas) led fnlg b i ed
pepti des havi1mgnﬁmi@srinhé%mhaa5ﬁqhyhﬂ VL ASartReR 6 ¢ T Oin@hdiBilifaled For
exanpl e, the nmethod may .i nc .ade st eps of:d a; m)dif%/i nﬁ ‘1(1i H’F
subst i t ut i ng CORBIEPiARGMINR AT TG SeEtRdE™ the FRWREOBREMEA M no aci d
resi due of a pepin aewinofacidhrequemes stitctéedfremtthogroup considiap et SEQ MyNOke27
activity of i di.f i . .. gel ecting the peptide
novi ng Sane SREAPEPUAR AT Chid S BPAERLIUBIE molineB ki |70, |0
Her ei n, the adti)vegminapcidsequedec MHO).byheedin gheaaming iacid sageenaPBisgme@rpoth

i nduci bi I'i ty of BlegbhBb @Rl hatab@rigtgdi vity of the peptide is CTL inducibility.
[0078]111. Preparation of SEMASB Peptides:. The peptides of the present

i nvention may (BEhpsesoRH aprinfsacigpm the Nnmmln%emﬁ%g@.l%@ ipRhiprdifigdhe
pepti des nay tdBe RlhERALEtheSitiiRetangal | y, by reconbi nant DNA technol ogy or

aynt heai zed | AT OEGSrTyRoR a0 Rifiyar SRy FRA e 5 et s be dinseormor o
pepti des. Théeysepti des may be isolated, i.e., purified or isolated

substanti al | ; | : ~PFat gi and
fragments t hg‘r‘:ﬁeh(rggfﬁp %lgggn@tdgtg %B?ﬁgﬁéﬂdc%ﬁ Rgggé? ge@n%letrsa % %%%% (Jf)ﬁgggg'%?% 3es of
the present i(hYE8taoBnWhe thesrertidesne contacied WiHB, ordiigpduged i1 3ncdPC.

[0065]  However, when the peptide sequence is identical to a portion of the amino acid
sequence of an endogenous or exogenous protein having a different function, side
effects such as autoimmune disorders or allergic symptoms against specific substances
may be induced. Therefore, one can perform homology searches using available
databases to avoid situations in which the sequence of the peptide matches the amino
acid sequence of another protein. When it becomes clear from the homology searches
that there exists not even a peptide with 1 or 2 amino acids difference to the objective
peptide, the objective peptide may be modified in order to increase its binding affinity
with HLA antigens, and/or increase its CTL inducibility without any danger of such
side effects.

[0066]  Although peptides having high binding affinity to the HL.A antigens as described
above are expected to be highly effective, the candidate peptides, which are selected
according to the presence of high binding affinity as an indicator, are further examined

for the presence of CTL inducibility. Herein, the phrase "CTL inducibility" indicates



syl ation, side chain oxidation, or phogphorylation, provided such

nodi fi cations do not 26 WD 2012/ 169200PCT/ JP2012/ 003740 destroy the

bi ol ogi caWoaetywproy of the original peptides. Qher ill #€THBRLI1YQ03740

nodi fications include incorporation of D-am no acids or other amno acid
m netics that may be used, for exanple, to increase the serumhalf-life of
t he peptidesthd zﬂﬁl&@]oﬁa@epﬁided@ iffuct RECTIL @ emprekeit@nd ﬁﬂaﬂ@n@@es@ﬂiﬂ@ degtd

th h ch .th

exanpl o, confORtaNaepept AR EgENe U REtRatre A PRy BBRREdE o 1 ne
synt hesi s i n¢ivetder, CTL(pr))hEqutqndmem hyessiof fargettcellsley €mt.eandNewncYeask, IFN66;
(ii) The Pr o% 51%6?%@& logi\%/écﬂgem c Press, New York, 1976; (iii) Peptide

Synt hesi s & ruzen ., 1975; (iv) Basics and Experinent of
Pept i ddOy/t hé“sqn@ﬂm%ory@fpﬁﬂesl&umbp\lwm&wowhsheﬂ%snducn(g/ﬁ@@%rsambwmlbf
Phar maceut i CMEC(a%ﬁgé}ﬁQfdek ke, Bilm Sﬁherogﬂ)iges %dﬁ@@dﬁti&%llﬂ’lﬁ@??s' s),

H r okawa, 1991, 9 288; Vi i rifiel

Pepti des Vol °f Hore %F?f{‘fvﬁhﬁgé dﬁ@b‘fc’r H%aﬁé@?‘gherali’@é%‘ﬁ‘{”&ow 25 New York,

1980, 100- 11&ukpO& hAd hieermsaiiuaion,of WRSSF)EIFH thde&t péptidleg rpikapehé AiPQgevith on

may be obt ai i . K nt| h for

or oduci ng. pegt Heg s TR pEEC 98 e BRI IR BE g SRS b e,

d ar k- Curt i ssarget@als producadndaelsased bEAZNmoAs e reedion systemt traisgm@_@@@lalﬂm

347-62) . For gexagpl l?eenf kécﬁﬁ:edﬁ‘) fds@RhEmyf FiL K allﬁ?%eg?fdr @Qargplgoth&&uc' eoti de
L

encodi ng the objective pep Ide 1nh an expressib orm (e downst r eam of

a regul at or y 98¥¢ibe %@@W?@éﬁ@ﬂdllﬁ@m@ - bpRgrped. A ey Li Brigpehar ed and
transforned iDiiMomd DY H@RII&Nest 2008 Aug, BUE): W@CV@fl&laEmﬁAhMés Bebikss are al so

provi ded by sent inv ion. The host cell is then.cultured to
o U T AN R N e S
adopting an IAF0RO1/DR It rangdmat ndee: dgehaent onOQBL] (H.A)RMsy huebteioteldgH)  The
resent inve V e e-
rent i oned poptTARey St i RaPRUURRCED helaiet Bk RCRCISIBIOCRY ilie Y fleS
present i nvent§hoandreytoionis] asrtiélt:p@f Ghle maptbe @élﬁ?/u}d@ﬂlffﬁé@ redieaetivineroteasest al
occurring SEWhggﬂ%et(Jeﬁg AXRHRNRYy, (EEREK ARERS yorﬁeawﬁrmé\‘l\ﬁ@ aAL702 (SEQ

ID NO 48)) or those awgegi a conservatively m)dl fi'ed nucl eotl e sequences
t hereof . Her éf9iuceandyilegesd by ohkinhe Pxﬁéweﬁéa@%sl Y Aty aBrdEcdequence”

refers to segupiiessandhiiciliging Gdeinhidaivn 8¢ oftheagsdnubiag biyti-lEAepaiead am no
aci d sequences, degeneracy of the genetic code, a large nunber

L
of functi onaInR}1 88?‘“& P“Auciei c aci ds encode any given protein. For
i nst andeQ68] he AvdeEnslt AAaBUG AT L anbic BOUyY alf thegreptdes asles@ibed ebaei d

al ani ne.  Thugy, atsc6VéEY RPRSdab QS0 & EaRBp APl Qfectetl FRAGHhESRY @ codon,
peptides having the amino acid sequence indicated by SEQ ID NOs: 5, 7, 27 and 34
showed particularly high CTL inducibility as well as high binding affinity to an HLA
antigen. Thus, these peptides are exemplified as preferred embodiments of the present
invention.

[0069]  Furthermore, homology analysis results demonstrated that such peptides do not share
significant homology with peptides derived from any other known human gene
products. This lowers the possibility of unknown or undesired immune responses when
used for immunotherapy. Therefore, also from this aspect, these peptides are useful for
eliciting immunity against SEMASB in cancer patients. Thus, the peptides of the
present invention, preferably, peptides having an amino acid sequence selected from
among SEQ ID NOs: 5, 7, 27 and 34 are encompassed by the present invention.

[0070]  In addition to modification of the peptides of the present invention, as discussed
above, the peptides of the present invention may be linked to other peptides, so long as
the resulting linked peptide retains the requisite CTL inducibility of the original
peptide and, more preferably, also retain the requisite HLA binding thereof. Examples



the codon may be altered to any of theosgorrespondi ng codons descri bed

w thout altering the encoded pol ypeptide. Such nucleic acid variations,
referred Wo 20re/tebaoart as "silent variations,"” represenPColedpess’as of
conservatively nodified variant. Every 27 WD 2012/ 169200PCT/ JP2012/ 003740
nucl ei ¢ aci d sequence described herein as encoding a peptide al so descri bes
every possi blog s@'talbﬁﬂtothbar j)é}itlﬂesrllnﬁfudé he peptides of de ipdase@lﬁv@ﬂhoﬁ i tHe CTL t he

Wi ch s or di MG PERAc S B 5aBhoRe T ARt B ALE SF e PR o s
ordinarily t e liokéd/tocmdothef opeptidy ptrcmlyan)lndlmjttlbelarmldme'r élaletlmkyusetieden
functional l'y élﬂeg[gerbhh re %&%Hlvﬁ ‘in ﬁfécaﬁ){ %r%&hﬂflgleeﬁ%h( ﬁi %’FI 2 qlgl SC?I

peptl de-enco eot1 de sequence roﬁr ese osure of

the silent vdratYeh30¥sseb).ardd. NE&te(lR-th Mﬁmmpﬂq:rwﬁau ool 3000k e
present i nvenksorBogEs18EoCRIDASAG: &, CINVResRMA 14a0d 49@ K VR KRS DEr £0F . As

is well kno int ecule IS SU|tany conposed of bases such
as the natur @p9m8gggéiﬂﬁ§ %&Eﬁﬁjﬁi T, C and G and T is replaced by Uin
an RNA[0@x¢ ofFos Iexiﬂlplerpetphéemetnvw hbrmﬁmamMAéH thaioracsoengidunapéns abocur ri ng
bases be i nClcglggg seﬁ tg?ndeagg e?]’t)ons VV\B%]I_p I(: gg?ol%cil/-{)]ﬁclgs%lly 'legl \%gﬁ | de of

t he present | nven 1on nmay en CO resent 1nvention
with or wt h@uownmélﬁ\aetrthmaamrndlsa@n@xsl@qumnmetban ﬁnﬂtuemmbelateﬂrg@ne

i ntervening ay-HRAG dt 1%%1{1‘1%?&1% s cﬁerNthféee ge&h&?%@&?fo? bh&of Gdfhary ﬁd‘ﬁy”e
recogni ti on sequence) of the polynucleotid he transl ated peptid

Furt her nor e, 11t A 3gP R iﬁ‘ém@@t"i’ltféheéﬁ P@H@ubr é@ré%tt eXprgEsE RGHUMRY) thmer- @r‘de any
addi tional seggle gsnetsoaﬂdhﬁermdhaga@HmAea@s@ IQH@/@E'HTEQ\ &1@@ IDBﬁHh@Q)epﬁdéshe

pr esent i nvegitl on. . For exagﬁgs %‘ﬁl F cl eoti ent invention
may be a recSRYHRET B GRECHEBE! ﬁ%ﬁu? NGYEs i Sltences
required f0rthﬂmﬂxﬂﬂﬁﬂabﬂmthﬂMhm,peptlde or may be an expreSS|on vect or

(plasm ﬁée ”EX’XE{ f@ﬁ%%la?ﬁéangi l?he 43 413% pe ﬁfﬂ%?aﬁe @B't eqf o

polynu oti des repare mani nuc eotl

t hr ough conv@?ﬂlh@iﬁéklﬂrlééw ffamxatfreximmﬁe@hm&ermgCelﬂ%B ?aﬁﬁ?ﬂ é99§1)o|:1131dmr ases

and endonucl %%ﬁéuseh(iﬁ’@éﬂrﬁ%&l Wﬁﬁ%@p@@m iRBgiNa N 1ARImAvet fagbs t echni ques
may be used to roduce, t he ynucl eqt i des of the present invention. For

exanpl e, t he 956I%5¢ et pB%OE?deH‘éY pridéuHe ar%\a@@fqpaw rAlyPepHdesigeludiog by

insertion of ohbier polySENIASH pepeideeandnge oh encr@df the nsGEMASB @bptides, grept i de
of the present |nveq%|on iate vect expressed

Shen cr et el eBlodiftt B hoRBRPRRL, Rl R lang bR oRE <Pl oo

of the presemptodedwenti on may be anplified using PCR techni ques or

replic jhn i '

G oni nd ORI it b8 Seb Sgﬁﬁéadshfﬁ%oﬁdpt o re SSRERE W0 HerEn B poly MRk Shropps
1989). Al t er RAEYET §iore prenig]] y HOENEREINEOTIMNTHE rgweg@rﬁtlm%vmtneﬁﬁd%ébatbe

synt hesi zed ugh B8jdiR& t6 thcqr iRRaASGustLGH rﬁéiﬁ§(e Q%oﬂ@ﬁéﬁdt&ﬁ@véﬂh ycpge SL &
lyer RP, Tetra edron 19 hes et al 984, 3:

801- 5. [0085 VtgRed Qe aClaﬁBC%ﬁ%@ﬁﬁ)o IYiRRe F‘i‘rb‘FF dmipistere geghee
intracelIuIanmuesmmhﬂ&nﬁﬁMheﬂmﬁxm&oaﬂsegmhb@humﬂgsenﬁtnﬁﬂﬁkameﬁak@fﬁmd

lsjﬁ;[’ }Aggg the ggﬁr‘% eelﬁ Sﬁ)]%lufalag% élﬁ% Tﬁ% and )ri;[r(l)\qulr?gggn 1{%@1%] ﬁ%%ns on their
2012/ 169@1310 PCWM%D&@S@‘@G ba@m@t ﬂogctherorbteaﬂ}' edvnamhcl@spaqﬁ élgeklﬁgsetmsnces to

Appl i cation 'ﬁ%i/g Cg!b?!sé GAd ’t}fErh%e BpnPolg@Pes]-Qs V%@Qlﬁgs 15%%@1 lé%%/%/lg"ﬁ@a%t (s8dd gray be

prepared usin bt ai ned to treat’ ment

] ect
and/ or pr everdtPBoN i BQEsﬁﬁ@s %ﬂ»§ﬁéj%$ggéﬁ955ﬁ%§%¥1dﬁ9ﬁéyﬂﬁﬁxﬁﬁbculated
as vacci nes, Naife [Bastedhnbop 150R2)eR0-1085 1907 ITRnBoaseal, Jilavambi.on. [ 0086] The

Lype of HLA 4t 9805 dRelogieflhiL L1 (SQTRICS PR 1495, S8 Fbch My @fest @

subj ect
containing various numbers and combinations of epitopes can be prepared and tested

for recognition by CTLs and for efficacy in increasing an immune response.
[0075]  The peptides of the present invention may be further linked to other substances, so
long as they retain the requisite CTL inducibility. Illustrative examples of such "other"

substances include, but are not limited to, peptides, lipids, sugar and sugar chains,



requiring treatnment and/or prevention. ofor exanple, for Japanese, HLA-AZ2,
particularly HLA-A*0201 and HLA- A*0206 are often appropriate. The use of
HLA- A2 t Wuo 201ezit69308 hi ghly expressed anong the JapaneseP@RAPLAOE34EN | S
favorabl e for obtaining effective results, and subtypes such as HLA- A*0201
and HLA- A*0206 find use. Typically, in the clinic, the type of HLA antigen
of the pati era&ety@uhlrsi ﬁgutarle@d mﬂteub@olym&ﬁtehgarhege;btmeadmm@@t,anm/ﬁio@h

enabl es a r rlate tlon ept i.des ing high.l evels of . bind
Tty o RS R R T on R B o P i, S g 28

pr esent at i on mddifi¢aiensdr Bot deptrayr dhe bidlogiod taiivitypefphe gramdshm/dersgfﬂmdghtrdm.ndl ng
arfinn LY and ke LRAUSH RAifilaons WS el Bfla BELL Aty AANBAGR LT 1. 2

or several am no acids mm am no aci ence of

the natural | 9arémfﬂnﬁg>nsemvwr@n@non@@ptq debilizeobe pplypeitideusi ng t he

HLA- A2 [byrg OfFdrefurdpib] BeRcré Rk thdig veVPSMByQt atdody ﬁ@eeﬁktls kRY@MNtd @8 artt he
pepti des hav one

i ng an am.no .aci d sequence of an 0 7,
and 34 have ;5%8%‘5%6?%’ ARINY pigs. a ﬁﬂ“%%mélﬁ‘% |9¥élﬁf1%tumf ﬁ@%%ﬁ@és of the
present i nvembn@pt mayeasaﬂ:)e@d@mécef(ﬁsha);ﬁreidnepcpigpéptﬂes dﬁletstmbﬂpy efgnt | nventr on
and an HLA- A2 Oﬁnép e as a IH nﬁﬁl%e Tty\gaysa# reﬁ(lﬁnﬁ)ce € ?dage VaI'IOLlS
antigen cont alme |ns %83MEl Ude are ot A tS
HLA- A*0201 af@wlwmm@m (Sucl{ @WmaVIPIaSMangénmm gsehe vy (GEdsk stalQIAP}Gsée The
present i ”Ve@tﬁ O&V‘erﬁ&éf%t er %d@ﬁugm% Pl&’arﬁ‘ﬁ&ﬁqﬁ hege B esgniogonpl exes formed
wi th HLA anti gens and present invention'on their
surface. The A Wﬁyeﬂédea@if rh%aesrerlbw%mémlgd%%éﬁr@ ghidpedhe pptideeat ment

and/ or prevemdidas ,fo@{lduﬂ&ywaa cﬁsiﬂmu son@rRtvas SIREMUPESt Y cYNERS fdsiRss.or 1 n

conbi nati on th ot h r udi t he pepti de osore CTLs of
The prosent At oimerutde b metfe BN S G T Aot ar ki na
of cells andpepmiesdéthéqmehrenrtm@emmhls (DCs), Langerhans cells, macrophages
B cell d

B ool LI, ASblURLR dyfelle LGN EhRION AR RS S akel aEERLS
DCs are repr ésseredaind/er 3pas by aue, igo oheeveral @ﬁlg@sftﬂmldruﬁﬁ@msﬁ adog e gr

anong APCs, @%he@ﬁ&w%&“a& @&hﬁar%@ ko @nl@nﬁ Peptidds C’éﬁ'%e REB&RA 0! SPRREI@NThe
[ 0090] For exarrpl e, th he present i nvent |on may he obt ai ned by

i nduci ng DCs Pquﬁlrﬁlb%ﬁ‘rnruﬁﬂeth?ﬂe Oér cﬁlﬁ? Rigviges e sediny ¢ ﬁ@%e@aﬁf%r&r.srr@ctmg

(stiml ati ngnddifesa ;vuphhestl’menrgeaatnedﬂmghfer adiRiPraesenparcdueHidinds.iForvi tro, ex

Vivo or in vivo. letﬁr erh e%;ig:ﬁ.ﬁ o{e the present Invention are

adnmi ni st er ed FHR°s B]Hé(t, af B?% ent the peptides of the present

i nvention are a: rrdxlcfgnhgl(netmstbtodyg akeleting, issdrjuecor adllivey) ef leas oné hmindRCsl of

the 29 WD 2 esent invention may be obtained
S AR P Rt ey !

by collectin ] ect ter adm ni stering the peptides of
the present i rfvéptermiingghe petivatyts)f dled peppife modgiedviapigp(apadAPCs of t he
present inventd: Qé]ed’(ﬁ]g tRephidahiaty an&@ﬁﬁlgﬁérlaeﬁvAP&fﬁco@gJak&lCtbQﬂb bi@anaa
subject with the pepti de of the present invention 1] The APCs of the

pr esent mver?f’?tﬁjr? may be admi nistered to a subject for i nduci ng i nmune
response agai rddreinathe activity maeins i &¢HClyindihe aadlity@ad PA or COnbaduatbilin. Wi t h
ot her drugs i th X Ls of the present

i nvention. Fcf))?geﬁgﬁfp%e acfwgfgftthgﬁv%m% ?négrtgﬁ?%tl?lgg may include steps of: a:
col | ectP6i$] APCH. Prepanas ! g $i: contacting the APCs of step a,

with the peptigg ﬁhﬁé@%ﬁ{@@@&h RS A8 bePdpSied A0 WeRt@biAGedhify APCS of

step b to a second sub
For example, the peptides may be prepared synthetically, by recombinant DNA

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

[0079]  The peptides of the present invention may contain modifications, such as glyco-

sylation, side chain oxidation, or phosphorylation, provided such modifications do not



[0092] The first subject and the secondsgubject may be the sane individual,
or may be different individuals. The APCs obtained by step b nay be

adm ni st eveaomgiemovacci ne for treating and/ or preventi ngCTAREL/N03EKANP| es
of which include, but are not limted to, esophageal cancer, NSCLC, RCC and
SCLC. The present invention also provides a nethod or process for

manuf act uri ngearq@haé Bm%.lktail aalvigTpiesotdind pEplﬁdds NOthei NYsARGS, m(\ﬁzﬁﬁdiz&iolﬁs t he
met hod i ncl ude at i n the

Mvent i on i ot ule e hERuth oMM g ot ShE sy Pl MEBEEIERaP b hi% o an
aspect of théoprxespid, td mueatd tha sertimehaliP@e Otﬁfthetpeetlmsesent i nvention have CTL
i nduci y. ]ﬁ&%

i nduci gb(:)é(){]y AE?I; tﬂig of B o%/anﬁ{nvhﬁ}ﬁhn%ﬁ&gcﬁﬁ_& gclci:]{ b &@%h%g ﬂ%ess’es' bg]@ e APCs
contact ed wi ©OR thioselrsiad; 9@@@0 aedému&p% Fﬁé%Qﬂ@)l@'FIQHYWQéﬂmCPH@%/SYWS%e

pr Fpar e? b%’ a@qéﬁlﬁid@@ﬂht\fﬂuyod% a!dﬂﬁﬂeél‘f'ﬁf&hé bﬁul&ésﬁﬂn@lﬁdé ransfer {l ng ? APCs

pol ynucl eoti de_enco i.de o r invention to in
vitro as wel |l (Q?]CPHg gg}tﬁe&é? E‘E%??lﬁ?f@d&ﬁwg%ﬁ | ntroduced gene may be in
t he form of DNA) Dhe Rmeelnmm e&adﬁmlmdss@ﬁsexfzafork no7éduct i on i ncl ude,

wi t hout part| Hegeg en%; r@ﬂlapg Q}ljj ar}g}enc@o @;}gventl onal l'y performed in

this field, |on roporation,” of cal cium phosphate
met hod may be (u@@dtswwbmceEsmﬁmmmt o&PetBtldelStyntlnagAs be ngnf:w nddruaen desdP8%ed in

Cancer Res 193@%&5@61 i of Pha]rrﬂaga}tﬂgll (8% vdifithe) GRY a{)aillg’se) Jy Xy &% hide2 96,

184: 465-72 ' sh Japanese Translation of International Publication
No. 2000- 509381t hesgsy), It{tralﬁaé’faerw?hg the gene into APCs, the gene undergoes
transcri pt| on (Vit)r\)a()gb/@mgm,an@nd such in the cell, and then the obtained

t . d
P esentat | on guehaagny & B GeEHiTR A RrrigBn T phes SR H6RePEBs SPRBHTR e
APCs of the mroed@ntcﬂremeNEWOrfbrb,rlé)SAPﬂm tat present conpl exes of an HLA- A2
ti f i cal
A T T T e e T
not |inmted KoowpizenoncEROMeait BEthody 9P pBduciag pvmﬂdes (e.g., Morrison I, J Bac-
2012/ 169200PCH 102012003 400 0BV ChrisOt OLRKL MTNbYRIAGYEBRA G 1 A

CTL i nduced %ﬁalnst an @?eﬁ des of . resent |nvent|on
strengt hens t'hees %h%dﬁ% ’rle)%p%‘t?s h BeigeRMRg @a%tcae%ulteetewgd% YPOShPOLRYs may

be used as V@l‘e@hﬂ@énc@tifﬂghﬁé ottjecttdaq)ep@cw mdeexprbsisle oI (0f. e@Mstiem@iital on
provi des isol a

eq in uc%(a or_acti va%ed by any of
t he pepti des r%%“at%ré SB%‘“’&S%?"‘FW%%‘FP%R’& FSERIETLEPIRY B8 Sbt ai ned by

(1) adm ni st érnsfgrindibinyepsuidblediosofellt &mhp\reetmmnd hseerlisare aleo proyub'}iéyt (2)
contacting (%ﬁé O%Péie%t [} &1“'%? fibst2en ts"tﬁgh éﬁ&?ec%%rﬁ% [ﬂﬁiéeg'tﬁgoﬁ-m % or

peri pher al nDnonuc ear ocy es In vitro ept |de of t he
present i nvethhP daptieanaygpe a‘tptngceéue vHEsadapiiag am geyife tapslaéen el bl ood

MoNONUGHED qukpgmh@@e(ttme yitro with the APCs or exosorres pr esentl ng a
conpl ex of "an HLA antigen and th ti on their rfac

i ntroduci ng a PSIRIMGRIBYEIUE PER %Hﬁ)gy ysteRtides t tc?@?‘? Crogd f%”i‘JCR)
subunits or minymnm lmptlddse@f teaipieskint ghveatdn. dﬁle]SGRnaclbwrdets of th@hmmnh the TCR
can bind a C%H%PF sur 1nc?ucp otghn%g\]ﬁ%édéshc%ngec? ?rgm th ﬁ b cu(rﬁlng_ls repar ation

antlgen on a ce or exosones
of CTLs may lgenqatfelpenamld;ﬁetﬂ?ienkré@mdgn mwﬂwowméwm Ps 48P of he

met hod of (4)dss hgﬁﬁgﬁ'cgﬁs‘ér\pa%lv l’h(ghlﬁ&f:ﬂl!l&&)tldylsé uenaes(;ﬁ'észofRﬁEﬁB{ Qe (TCR)™
[ 0096] The CTLs of resent vention nmay be derived from patients who
are subj ect {hrase ' conservatlvely modified nucleotide sequence ' refers to sequences which

encode identical or essentially identical amino acid sequences. Due to the degeneracy
of the genetic code, a large number of functionally identical nucleic acids encode any
given protein. For instance, the codons GCA, GCC, GCG, and GCU all encode the
amino acid alanine. Thus, at every position where an alanine is specified by a codon,
the codon may be altered to any of the corresponding codons described without
altering the encoded polypeptide. Such nucleic acid variations, referred to in the art as

"silent variations," represent one species of conservatively modified variant. Every



treatment and/or prevention, and may beg;adm nistered by thenselves or in
conbi nation with other drugs including the peptides, APCs or exosones of
t he presewbd 20rvieprobon for the purpose of regul ating ef f @TgP20Ive03ast ai ned
CTLs act specifically against target cells presenting the peptides of the
present invention, for exanple, the sane peptides used for induction. The
target cell s no@lgicheidcRbbénck haicrleaaﬂbgemmsehyoc&mgoa pSsidSMAaRBscrivdc Bverg cancer
cells, or cells.tha cells that

resent . pegPral erd i DL BT R kil OBFo R P S i A GCe ©o
stimul ati on bscoghige geptidieoday ird serlgenid (ageptah gt shath isotdineail e the©hly
attack. [009¢Lg} &9 ﬁﬁt}ﬁ{ﬁhﬂ@"a‘ﬁﬁ% \k}ﬁ@h quém%lyttﬂ?lg@X%%&{ for E}érgfg)&)lé&l{g are

CTLs that recogni ze ce resenting exes ant i t he
peptide of t meyheaseditied meﬁlrlradﬁnctmaklh cabenl aalecyte. seordmely. epeh phr ase

‘recogni ze adgRldsed p@tiRESnE QiR MEl&Fide sERRREExpREert-Ax ﬁ@plﬁﬂtdlﬁﬁﬁuﬁ%f thde
peptide of th resent inventio e cell surface viaits TCR and

showi ng speci® ﬁ? Véﬂ}’t‘t&né%?st?mé‘ﬁepltg?rtevl ggal nst the cell. Herein, "specific
cyt ot oxic acmh\ilpblynucleétﬁre'a)ftth)e prleanit ngremyctromey(bec@ﬁp@s\tdbymgarmzt\ alle cel |
presenting adggv h%%eolf_"‘ 31 We$1 no%/% %%ﬁgp&?lg&lw L nglg ?glgosed

i nvention but no er ceI prcal exanﬁles of

cont ai ned i no$bedes smhrﬂselxe narimlaijeCCLbung bases Aofl, Ci aridt@danddl iskeplagrdd®dl imnd
HLA- A*0206. BQWA Mhid of S-Ellpﬁll the %%Hg&rogﬁlyg@at non-ARGra 2%&5}}1@; BY&ALEON al so
provi des a corrposr tion includling polynucl eotide encodi ng both TCR

subuni ts or pIyieddr @B PEELOtSEoHIRY- each of TCR subunits, 31 V\D

2012/ 160640 PW&W&@Q@J&&‘ tHé pfeeérn itRatdiCRag Acddetultiple c’pep@da@ |0‘Pl‘heOf

HLA- A2 antigen and t %pm L resent.invention on 1 Uflf ace,
and_ ot hods- BreEuiAYETRE Gl SiSeh e SR Thino L SRE 5B PRSpIE e or m
TCRs t hat conitervesipg@ifincadiy séqneidceardy proaglaianddavagmite (egl, leazyexe repogssomg
SEMA5B. By u ncodi ng
cach of af phacint B SRMTRIIAGEo| fe WIBIAL] pedR BB EhE A8 EEC

pepti des of rleetige esbapraspyantanan oxuy lméudmtadﬂit@@al(wmw @312@2@511%@

Morgan et al sequltn&é@ﬂé@@llng tﬂé&geptléggﬁth@% gﬂt)mvé:rﬁ()n%r@ﬂﬁﬁplet fig et hod is
preferred to analyzet rinmers fo eana3/5|s can be, for

exanpl e, 5' - RIEgH{qREGe @eselgtler%e%g&w@tacrseqm@a%m@%yngg eghidegthafdnlpdeser s

( SEQ ]Ic D NtO ?@C%m@@ s8qudRaesGefiiidiEios t}{&xpfe@ﬁg@bgmacpeptc@gﬁmaga@t e )
specific (0]

(B7%1 caganat OEorDRraeeE RisTigy LERlR ek s re iy, B donarih 60 regPBeRG | b
NGO 52) or 3yoRietlest(ies mayﬁ:erpseﬁaﬁédbmﬂla@wumﬂggmaif potynticlegtides irpuglpeon{ i ¢
to TCR bet t

0 eta 99&55@,&%& Binhk tééﬁ%ldégs H%yf%ﬁ rpggr F'aH@&?donHHEas@Q

limted there rivative s presenting the

pept i dé0Q¥41t hBph easembinant ek ghemicgl ﬁrntmsgsﬁe%{wweﬁ wamerdlsebtq wadleyharedi at e

efficient kil blyﬁiﬁcl@éude@bﬂ&fe ;ﬁ@éehﬁn%rﬁﬁ)ﬂnl%ﬂ&aﬁl R: ﬂﬁ ﬁﬁcléf)udié"ﬁ tAE esent
invention in vivo.and in vitro. gg;ﬁThe ﬁmé uc otr odi nq@ bot h of
§ g gb"’hp

the TCR subuRtENGRYIEPY MY bsdE? Sbart e 8“ Ui ts may
be incor por a’rceding rséqneﬁw éfaht peptiele tod (e, presegt mvét&tolhomoraal appepiiatesvecibhese
vectors are l. | h S

el uding. ¢ o SRORY SO tED ual SRR LR SR S d Ry KR B
positive T cebly)luclﬁ@:rdee)fahqnlblesenamTVenfecbri mfly bmalapbﬁ@d ening P(B\E\Iemnmaglewlsl y, the
present invent lféﬁ!teﬁﬁﬁ)é‘lhfiﬁ% }ﬁ‘)@tsqgéce &g] P§BﬁfJok%9Hp%bﬂebﬁQr @ﬂohﬁl‘gl Rg rapid

nodi fication a patient's own or those of another “mamal )

to
rapidly and E?IlaSP%M?@H%]e ﬁ@oﬁﬁqr@d{arb%relraber%%m Ngwesarky 198- Aclaeﬁleaéwekyerr
Ki l'ling propeid pgnuclddti@Obilihe psdresi ihventibbhadri sethedingl wai thesolaf pHbe

present invention is a.recepfor ca abl f.s i C 0

Compl 6x of ¢ HETBRHET e BYr PHE I GORHE Sngdit T “%ﬁfaﬁrﬁ% W g g a T
cel | speci fi Maties vi dly EMBOISI084 3804t cel | presenting a conplex of the
peptid th invention and HLA antigen when the TCR is presented
on theef(s)%)grsf] SLHESGHE, cell. A specific recognition of the above conpl ex
may be confir r?fé@ mgseamvwwun’mrrpwsdesawdaqg}l@lraewsecdemlh@@@spmer; wehech f or

exanpl e, HLA [@élsﬁt'd&ﬁ{ le%@fd}hfég b@%eﬂ%espéﬁﬁﬂ&%f%ﬁ%n@%ﬁﬁom RERt i des of
t he present |nvent| on and ELI SPOT assay, By perform ng .t he ELI SPOT assay,

it can be colPiigshs@niheis susfage. cFéqOFOI@%Spm@éEr RGPERE ?waérmhiéueagr esur f ace
recogni zes a cell by the TCR, and that the signal is transmtted
intracellularly. The confirmation that the above-nentioned conpl ex can give
a Tcell cytotoxic activity when the conplex exists on the T cell surface
may al so be carried out by a known nethod. A preferred nethod includes, for
exanpl e, the determ nation of cytotoxic activity against an HLA positive
target cell, such as chrom umrel ease assay.



32 WO 2012/ 169200PCT/ JP2012/ 003740 [019d] Al so, the present invention

provi des CTLs which are prepared by transduction with the nucleic acids
encodi ng wWheolRORI®obunits that bind to the SEMASB pepti @#€TaP20120@$740 SEQ | D
NGs: 5, 7, 27 and 34 in the context of HLA-A2. The transduced CTLs are
capabl e of hom ng to cancer cells in vivo, and nmay be expanded by wel |
known cul t ur infighdistdendsd irfﬂaphﬁd’s@Pét@ntQAppli‘&@M@kHﬂhy(ﬁPutﬂicanonk NenmHwsiol ., 142,

rmunogen ¢ darRrt ok Ry Creobrina o R e bREE b ARE VRt TRy bl ne

preventi on ofwhoane eubjéat tcatrq:mmemmndiqn preventi@f. Thhexegomes of hegreent 1oment10n

(W02006/ 0312 [

expre55| on i y'%’pbee(}? I ca t%:cf%/ %@%gﬁdﬁ@grﬁc ,Bgisgéfqﬁégres‘%h\%\%cﬁ esophageal
cancer ,[00&§tL ea@fdﬂs@@@ﬂg% Apsanded ipitherconynengs nmss@a@h thayof Bepsubigels or
pol ynucl eoti Q&ﬁuﬁﬁ ﬁréla@m@ﬁtea%@f@ir pldV¥ i, ®Br éE?aYnﬁl’@ fé&sﬁgaﬁe@é H[]‘DAE AT esrment  and/

hyl f t t
thereof . Thudcuae FredeneOT it Rof "Gl il MRenii: due e dbAvi or
conposi ti on figentihtas B@hfyoarxptdseedtarrﬁ@tgrrbmapaﬁeﬂemhd maomsyalnas('fas/ofnfolecf@ncer
and/ or prevent] g, ol ROSLARETANLYG & ST BNREA A0 USH HAANGET208 HED

agent or corrposﬂ%m%n inc i'ng onée pepti
pol ynucl eot i des TobicaHe, ipthesdimtc, ithrevigpe POHLAsanéigemof the pationg resirergt treatment
Al ternativel y mk&%g%@‘iﬁ Qd?x%n&’é WG R8RS %&ﬁ‘f@c@%&l@&dﬁﬁ% pe ﬁnd@é RAER é %%hon

the surface of any the forégoing exosones or_cel as_ AP

use as phar né@@lﬂqfé’&}dl%&g@fﬁmst}’&?th@of’r%]&lilatqr@ﬁ%mg (CH Leiadneibidify by pgigen pre—

af o { e (rjre nti ?n@aﬁg&s Pﬁhﬁérrrﬁ)@@ n;i il %ﬁﬂfﬁ @ﬁﬁdes @lﬁ(ﬁﬁlﬂghighlg:nﬁdlgt@ Hﬁirﬁtz aall E Ee
pepti des o rese ntion.an al so. be. used as e
ori ve.  nor edt b spERHeBe g 05@@5?@9%& Dol BFE] HREOSF I Ry
present invemt |pelrfornﬁddmsezﬂ ogthy antiheaqid esginhcd afvknbitonllpoomirdeg SG¥M B or
conposi tions |2L1q!(‘;11 E%Ju'a at | east one active ingredient selected from anong:
(a) one or es of the present invention; (b) one or nore

pol ynudP&oi i dé&’h@h@mﬁ hg HutitZatypept Hié ansigei e torsexdsprae ef ﬂleupmesamt

expressi bl e §@feflion, the G@sﬁ’a[ LRGSR se §HPEOBES tdre
i nvention; and © loréit %ep(ﬁ m)VrHEeg) : all_ Ct hse& resent yP(iln\?ent |Ejgjn 0103] The

phar maceut i car 25@% Ashfere R?&}Pﬁl%.uflil%yﬂén %ﬁmft %b%l@%tmt F AYRIEDA ‘thrPBBSE%te as
a vaccine. | nn\fehﬁom')pﬁ&@%bo@ble&é\ﬁoﬂlﬁ@p@ﬁdeIoﬂt/}%rﬁrbsiéﬁt inv&Ridphihase Hivaew ne"

(also referred.to as,a ni, ¢ co fers to osition
Uhat has ¢ he P oER s gy DOECH ExFRRBL St el v Mdet o dubR B!

i mruni ty uporomplsed atiude huhtue remlimeted to IHLZE{M@QOMddiLAtAf@m%sent
|nvent|9(5\8 ro"\l’ld%%u?élﬁf)f@?&tfﬁg lsgggeg)ts or conpositions for inducing an

i nmmune res ect. 1J0104] The pharnaceuti cal
agents or conpdSi¢ehkinggntionalsernsaemes lﬁﬁ@@ﬁﬁ &b thafrpresent comeplexss formed

with HLA antigens and the peptides of the present invention on their surface. The

APCs may be derived from patients who are subject to treatment and/or prevention,
and may be administered as vaccines by themselves or in combination with other drugs
including the peptides, exosomes, or CTLs of the present invention.

[0089] The APCs are not limited to a particular kind of cells and include dendritic cells
(DCs), Langerhans cells, macrophages, B cells, and activated T cells, which are known
to present proteinaceous antigens on their cell surface so as to be recognized by lym-
phocytes. Since DCs are representative APCs having the strongest CTL inducing
activity among APCs, DCs are suitable for the APCs of the present invention.

[0090]  For example, the APCs of the present invention may be obtained by inducing DCs
from peripheral blood monocytes and then contacting (stimulating) them with the
peptides of the present invention in vitro, ex vivo or in vivo. When the peptides of the
present invention are administered to a subject, APCs that present the peptides of the

present invention are induced in the body of the subject. Therefore, the APCs of the



treat and/or prevent cancers, and/or pegvention of postoperative recurrence
thereof in subjects or patients including human and any ot her nmammal

i ncl udi ngyotzat2/rez00l i mted 33 WO 2012/ 169200PCT1JP2012PC03PA02/0@740m0USE,
rat, guinea-pig, rabbit, cat, dog, sheep, goat, pig, cattle, horse, nonkey,
baboon, and chi npanzee, particularly a commercially inportant aninmal or a

donest i cat ed pagiieiEhvention sQiyBeabRotidmNidlectdpethp APOIER SN tHeGabjeagd el sador
conpositions _a

f.the present invention can be formul.ated, for th
can i strar; SRl RiRED e HhEE bR SR B LRI b e pBCher
enbodi nent, héegresennvemioamhayore citaoedbprordasing tPUsmlledtedfroamct $ubgect n-
gredient in thg tﬁ@Béﬂtﬂféto‘f'ﬁ?eﬁEse }Blg,gﬁtf@l(;euti cal agent or conposition
e or

fornmulated for t treatment” an ~prevention of cancer, and/or the
preventP&H ] of Theptes ¢fgbe arepend inveation Bar be pfaiagered & subiedt frdndyrigedi ent

sel ected fr onmaRB&sponse@bainstRAREdr G tHRfsubRer B BeBHIvdsbt et dARination With &
pol ynucl eot i dﬁ}ee codin Cﬁucgﬂga ge&)tl de as dis ,l:os%d herein.in an
expressi bl e £ mgse%ﬁ% R Ke@Eepy eénexé&%‘?‘asn%r(g Tesdrhs Rggsent o ToF t he
present i nvewrkamplepthe ek siveuidhdaietratimdnay {nduda seps of:oxi ¢ T cel | of the

present inventi g&lechglg@gﬁdf}%n%gt\é L:ch:t the present invention further
provi des an actrve m%re i'ent Tor useih treating and/or preventing cancer

or tunor, and/toropaeingrihé AFCa opetsp aowih dtei peptideciithe presenttimeenéor, agdi d acti ve

i ngredi ent seleghathidi& P BEADPYs of S{eg)o 8 aggggnidcggbjg& the present invention;
(b) a polynucl eot]de encodi hg such pepti de as disclosed herein_in an

expr essPH2d f ohgfirst subjectand Apesespnd bdses stswrde pheewsi indiyidiah opmaydeof t he
present i nveiff@entQndilidsals UTHAGPCs 8tdlined b ktep bGiAy0bONInginibtes@l ds Hfactine
present invention,. [0107]Al ternatively, t present. inyentjon furthe
b1 ovi des. ' mOPHBHUBE B LREKTHBR HiE expaoRaPT R R BHAVTRLEE PEHimIed
conmposi tion oo, eag@npedl oander, NICING, ROA/a0d S €vent i ng cancer or tunor, and/or
prevent 19 PR BRI R ERIES hOSLIRLpSIE Bybn Jph e
physi ol ogi calmagefecabprrapsiséicangpr indpcing APCGanwaereintke meghraddnelndesdbd step eld f r om
anong: admixing or formulating the peptide of the invention with a pharmaceutically ac-

ceptable carrier.

[0093]  According to an aspect of the present invention, the APCs of the present invention
have CTL inducibility. In the context of the APCs, the phrase "having CTL in-
ducibility" refers to showing higher CTL inducibility than those of APCs contacted
with no peptides. Such APCs having CTL inducibility may be prepared by a method
which includes the step of transferring a polynucleotide encoding the peptide of the
present invention to APCs in vitro as well as the method mentioned above. The in-
troduced gene may be in the form of DNA or RNA. Examples of methods for in-
troduction include, without particular limitations, various methods conventionally
performed in this field, such as lipofection, electroporation, or calcium phosphate
method may be used. More specifically, it may be performed as described in Cancer
Res 1996, 56: 5672-7; J Immunol 1998, 161: 5607-13; J Exp Med 1996, 184: 465-72;
Published Japanese Translation of International Publication No. 2000-509281. By
transferring the gene into APCs, the gene undergoes transcription, translation, and such
in the cell, and then the obtained protein is processed by MHC Class I or Class II, and
proceeds through a presentation pathway to present partial peptides.

In some embodiments, the APCs of the present invention are APCs that present
complexes of an HLA-A2 antigen and the peptide of the present invention on their
surface. Typical examples of the HLA-A2 antigen contained in such complexes

include, but are not limited to, HLA-A*0201 and HLA-A*0206.



(a) a peptide of the present inventiongg (b) a polynucleotide encoding
such a peptide as disclosed herein in an expressible form (c) an APC or
an exosorEoppegwModlng a peptide of the present inventi oRCOAPRKIZ0GU4(f ace;
and (d) a cytotoxic T cell of the present invention. [0108]In anot her
enbodi ment, the present invention also provides a nethod or process for
manuf agoegd]ng MILIOVOIRREDNT yedhoSaN0gikj:on or agent for treating and/or
preventing can ar .tunor,. and/ o revent i a _post:-operative recurrence
Pher cof . aher ot o 1 ao bl Sind s Pl uB SR oS BB R 53R e Rk BebER 1t ocess
i ncl udes t he imtmips ropomdiagemy @ncacellym ving pstihentmayibe isal phacomes
ceutical | ¥ OLirpiiys HeQRpaal Yndce ﬁl%%t?sgbﬁn%}{tfoh%‘iovi&%qg(ﬁht@d e sdfliape
ingredient is selecte rom anong: a) a peptide of the present invention;
(b) a pol ynuépdfiGalis irdiced Phertiyaien by ape pt hgeenddadiof gheoyewnhigventipni n an
expresgp® f @udh CTIE)mANbLSNmiREd BN (18409 TRelRi £HE lib%ptﬁtﬂa(s_? b eRigre@nef the
present invention on its.surface; and fdf a g t.ot oxj G @%%?hl @L b@e
present i nverYeBHON [ BBjach GhEinfasHng il Subprd-dspiy b A¥EHPSon al so
provi des a mpbéidde Taelld, oeptiipigrabtbodanopneyieantiewigcgen aevitrorwitiuher , and/ or
preventing a St -Qperatiyve rren reof ; r.ej Nt met h.

Porpr 1 ses t nee sk IR W L BEMI(E"ES bRl B oY AN LS O PR

i ngredi ent séladtraehdnndrrdawngytes i wjroavifethe iARE safr exbrns @sesantingavent i on;
(b) a polynu ggglﬁ%e&dﬁ aR BAOCL AR UGH 1R REALE d8aR% ISE ASesiniengdifg hn an

expressible

polynucleotide encoding both of T cell receptor (TCR) subunits or polynucleotides
encoding each of TCR subunits, wherein the TCR can bind a complex of the peptide of
the present invention and HLA-A2 antigen on a cell surface. Such APCs or exosomes
to be used in preparation of CTLs may be prepared by the methods described above.
Details of the method of (4) is described below in section "VIII. T Cell Receptor
(TCR)".

[0096]  The CTLs of the present invention may be derived from patients who are subject to
treatment and/or prevention, and may be administered by themselves or in combination
with other drugs including the peptides, APCs or exosomes of the present invention for
the purpose of regulating effects. The obtained CTLs act specifically against target
cells presenting the peptides of the present invention, for example, the same peptides
used for induction. The target cells may be cells that endogenously express SEMASB,
such as cancer cells, or cells that are transfected with the SEMASB gene; and cells that
present a peptide of the present invention on the cell surface due to stimulation by the
peptide may also serve as targets of activated CTL attack.

[0097]  In some embodiments, the CTLs of the present invention are CTLs that recognize
cells presenting complexes of HLA-A2 antigen and the peptide of the present
invention. In the context of the CTL, the phrase "recognize a cell" refers to binding a
complex of HLA-A?2 antigen and the peptide of the present invention on the cell
surface via its TCR and showing specific cytotoxic activity against the cell. Herein,
"specific cytotoxic activity" refers to showing cytotoxic activity against the cell
presenting a complex of HLA-A2 antigen and the peptide of the present invention but
not other cells. Typical examples of the HLA-A?2 antigen contained in such complex
include, but are not limited to, HLA-A*0201 and HLA-A*0206.

[0098] VIIL. T Cell Receptor (TCR):

The present invention also provides a composition including polynucleotide

encoding both of TCR subunits or polynucleotides encoding each of TCR subunits,



(c) an APC or an exosone presenting a geptide of the present invention on
its surface; and (d) a cytotoxic T cell of the present invention.

[ 0110] Accowoanregiep2wot he present invention, peptides havi RGTAR2EDI3G40aCi d
sequence selected fromanong SEQ ID NGs: 5, 7, 27 and 34 have been found to
be HLA-A2 restricted epitope peptides and the candi dates that may induce
pot ent and spéeidih alelmnaq blﬁ&mms&npgaloﬂmﬁcmca@ﬁgﬁxzﬂfd&ﬁsbé}giddloﬁ-tli& and

SEMASB | bj ect I t t
ahi ch i ncl udd SRy BIeVHBLE ‘GRporie: SR RECRE e BEranE Sl AERERIES o
NGCs: 5, 7, 2haemnthie3liliay & foantli(RH that opntuispedidigrio flhelladgainitstmait dedln exo

subj ects whosg euti cal
agejnts or co?pom ?lsgﬁ&éA\%}ﬁrB%ﬁ E%Fh g{%owﬁpﬁeﬁﬁg#ggo?%es erlIS ?Jﬁﬁgg of these
pepti des (i .&ncodingeashiof alpbh-eandibgtas Cbafmft plethp TER0ft the ﬁ{rf&nﬂdw Wlth the

[0111] Cancer @eﬁﬁueb%f tHegRéRA AVedtdA RNBE MRAAHE) ORD200B08 32 Brand MRQaH &d ons  of

the present inv on a and inclu any ncer i n which
SEMASB i s i n\?gi ﬁg%mk‘%‘ﬂ {761 Sgé%{?g&)éi%‘&%@@f hég)gjrﬁﬂnéglo S RifeiRdiNe ude,
but not lim Taﬁaiyieathemmng@&]R pla‘lrlﬂaerf(,)r thlS@u(BymHIﬁi ) EbrS&hufiple THER primers

phar maceut i c 0 S t he n cant ain,
in addition t g(%% Ccag CraEetﬁ%C?tt |tone ltde&ramlleﬁs Q'S%’(S‘? NO SWE &é%{;’kaﬁﬁ “That
have the abi I(§' ttyagctggﬂmgwcmsgtéghﬂpﬂslfw@ﬁﬂ@&@p@ delnl € regwm@rEQ 1D NO

pol ynucl eot i deg sengedingihde (méhgaaa@ et p@&ﬁg% TeRihAlcnafasent the

ot her peptides, or suc such havi n

ability to i Adfien @Q&Déﬁélﬁ%’éﬂ edistots PE@F’FSS(Sl ﬁéalgﬁ‘éétgg%‘fatéﬁ‘éﬁ gét linmted

t2 812??23% 0; R Jfgdz%lg@%rbg%gaﬁaa%re 1dndSEQ|Ib KO: TA8)3 s,1d8§nﬁ>@fs ‘{)ut not t
ar har. rra utic ents

or compost t1 SHEEGAGHE: phedd AR B R0 bt el e e dsp SR ithe

t herapeutic @rdasmtanmmmﬁlrhlghmwmy iand opdometlty, mesitate offgicas killer sfitbiptance

does not i nhi F}h%%%&%uﬁ‘gﬁﬂe H‘%gﬁﬁé‘&gtﬁé é&%ént%veﬂlﬂﬁ ﬂfx’%M! Gnd JOVifg1 ent of the

present inven exosone, APC, CTL of

the prdQe | ﬁRl@mOﬂmcleF@de féwadmngéothf@rthm &Ri syhwniteny ‘pohenglgetides encoding

anti-inflamgiary tﬁé’@@Ras'ﬁ%ﬁtsﬁﬁhﬁb&n'cb@BﬁatecﬁB%ﬁtQ@l&%B&Hﬁs' €§ raffihpe |ike.
In addition to other therapeutic _substances in the medi canent itself, the

medi cament s  OFCPRe TPTseJEHPIS 4% ¥EH #BﬂwmthswétoTB%P%m%?%kdePéalesVéa@é%t ially
ot e N e gt e e eaid
Composi t1on GapaRa o T aph Zofta PR nE X Rk B0 R B R S RS 8l ance o)
or conposi ti ofit-shelf esrepessten, allomenglispebisedibieatmy dfragatient,s condT clés (or

schedul i ng apgh £ QHL &R tnﬁaﬁimmégaggﬁé{ ] eisﬁ}g)ﬁt]dﬂbgﬁl%d fedSiddils nhfinghe art

wll readily recognize fon to elngrelents par- ticularly
ment i oned herssallent sacysiesll lbisg propatticagent s or conposi tions of the present

l theRt I[QH%(IIEY THGheERC quktei atﬁﬁﬁﬂhte ep tﬁéhﬁ‘&ﬁ’@ﬁx@&n?[nv@@tﬁmpﬁ latrbfé@ﬁ)r%%ﬁb%éﬂ onal
in the ar avin ar 0 the e ion in guestion

fillers, bi nc?lB‘?Céf9 351113’ %mgpglnge%(%qr@ﬁllg?mbgtfhe BFItIGeE O [ﬂ%f‘llfﬁielnhqwﬁ‘ém&h%‘& nt of
the present ianvgmt piving 4 ”ﬂeelﬂ) smﬁm acphﬁy agmmnhltmgét cagqmtssntmfg a:mmplsx bf ons
may be packaged. ] 1dgri£h% seﬁ)t 1Pﬂ%%gn ﬁcti F—IlrL?—\ arﬁ n’vvh&I i féR%p e nte (%1

materials uséful oyl ¢aleedn ons o i'sease to
be treated, ¢hapufacanicibe T CEHeAapcqlﬁt eecogmttalmgf thetehoee mgplmmla}abe a

cont ai ner of cBRYmRfd ¥ %@%%etﬂmrwafek&%@%emwe RR%R%BR' Hl‘l% W' th
a | abel . Swtabl e co tal ners include bottles, vials test tubes.

contai ners nmalrlti@er Bripug analysis asipgHled polteulesead paptides of i pases 1&%@“813’

pl asti Ct The ah@Eﬂ%PI?T hhay. cwg;lp@;fd}ﬁﬁngsim@ lELQ?PO@'a@?BIQt thebagsiftrmed that a T f
coO 0OSI |on|s use or I N r venti on. o (0] | ONS O
PP, enon. SR et TOR Al e Dt Rl T doPi ST iy s TRTE B S b5 "5

SO on. signal is transmitted intracellularly. The confirmation that the above-mentioned

complex can give a T cell cytotoxic activity when the complex exists on the T cell
surface may also be carried out by a known method. A preferred method includes, for
example, the determination of cytotoxic activity against an HLA positive target cell,

such as chromium release assay.



[0115] I n addition to the container desgsi bed above, a kit including a

phar maceuti cal agent or conposition of the present invention nmay optionally
further iwolzat#6go8econd cont ai ner housi ng a phar maceut iPCaIPII20GEH abl e
diluent. It may further include other materials desirable froma conmerci al
and user standpoint, including other buffers, diluents, filters, needles,
syringgel01and Aise,kagprebdns aiviestion prdvides CTUE tih@hsaré prepued by tiddddikeliod héth

h tical it's . it i f

ool req. be. fRaba o s BTRe v TERSyBIb Py BREE e SENASH ARG 6 ome or
more unit dos&E§eID diOys5.corl andBAgn theeoaeki ofdli.Agk2di ent. The pack can, for
exanpl e, incl ugg t%%&%e@bi@s%?ééa?a@g'okhorﬁ I%hto%énc%r Pél%s%‘%{ f%%ma Be. pack or

dlspenser devi ce can ructi ons or admnistration.
[0117] (1) Ph&?‘%@e@lb}’wﬂk@@%@sﬂtﬂﬁl%@e@@ﬁ%@l‘ﬁﬁﬂ@eghga]ﬂe]ﬁ%mld?éﬁlaIs the active

i ngredi ent: TheéuasR!idesqaf 346’19(198? $ e GT%ESHhOPreSehit ii@n@sTinAY 86 o
directly as ?%rphar ma- 36 WO 2012/ 69 OPCT/ P2012/ 003740 ceutl e@ﬁgagent or

conposi ti on, "M {1} IHERRESRICFOMPR 10%1§F BlemFB hitt E‘o"fﬁbe EeHrent 4
formul ation mpedveadisn ofl cantdreén hphtien icasd, of itheragdirtpromction (WO2@P03 1des). of t he

pr esent 01& entjiop, carrierse,exclpients, and such that are ordinarily used
for erE %g—rn'grl-ud“eﬁ—a’swﬁ'pro'pﬁate W thout particular limtations.
Exanpl es of smﬁampeo%EMAéBsexareemem evspetifiedlweleerted iplegaien| egginples of athiahe,
phosphat e bUfeﬁ,(gj’h &a‘}'kéﬂé@ﬁ I\fslGL@' @ afH 8L LCEEEHPSEIRi® nol A8 (RER, pRCeuti cal

agents or conposli |ons of present |nvent|o can contain as necessary
stabilizers, penf&ﬁéﬁgpelmeudw@ee%@e iPjesent iBYRNFige fmaythe Userlifos thenreafpent and

phar maceut i cak papaitagisf c@rﬁ:@f) Q8dl /ot pnsemfontdieponbpeeme lleBiviedck mr&ﬂnrm us ed
for antlcancglaﬁﬁgr Wgi)ses 0118] The }E)f’& Lﬁ%l()f t he resent fnve dog) can
prepared in AL SRR KPP Ageeor e @Poi}gﬁ? YR Bhe
present i nvertld mma,tmem antvbu peoplylaxis of vanwer ankier p:remmdeef g aostygerativearecockt ai |

or can be CO%H shch &6 lﬁfcp%ﬁgﬁzﬁ é&s%“&ﬁ hﬁléh)ql %&’ﬁﬂ%Fegf exanpl e,

t he pepti des ca em ca Xpressed USi on
pol ypept i de eepfub’ﬁc@ mhamcmvdena\féhecmese@t ms’enmnaﬂs anACAE lagred(ee} Albera | i nker

(e.9., Lysingafildig E%ﬁe péf)tld@g OfKﬁ%fEéélﬁ iffenfibn mhy be @H}a‘ﬂ%@éed O%Qﬁ)e?surﬂagg of any

5709- 5715) The pep ides in the conbination can the sane or different.
By admi ni st ef ft§ 1P Weoeeﬁepweéew cle syshes dHC ﬁfﬁoeﬁﬂseﬁs Pli%’elaff‘élﬂﬁl €&ty e
present ed i noht@hpsketisist b damltidaethelaﬁ)raﬂﬁelhtgﬁlea CanLsAlcean tdeepnike b selt hat

specifically react towar rmed bet we nth 1spl.a ed eptlde
and the. LA BePau S5 BNen s PO B b B e ARG B0 LA Ry

renoved fromaodebisetts the dctt\hemglsthlemﬂfah@plhdmylad;dmecqdqut:mtd esccm‘poShe)np loesent

I nvention togahfald éﬁ&ts %c&hﬁ-%ﬁg ea@éégﬁﬁ 1nR/Q1‘?t %}Hlﬁé’n%é?ﬁs &€ esent

invention on their ce ur ace can re-ad nistered to the
subj ect to i REtEenarElyding of fpastmgjagidye lnawéleafsseéw@sfmm AMPPET essi veness

t owar ds t he tqu(gneaﬁm&@Eﬁ;ﬁegaaglglupeésb%c@ﬁmhe i ncr eased. [0119] The

phar maceuti cal ents or c r’r’gol ons for th trea& éé %i ﬁ revention
of cancer, thap ri?c‘?rdﬂ%regﬁs’ flee ﬁeﬁ}dﬂl?fe%lc £ Pepdepseleiised AYSIINGA &S the
active i ngreqbr@mﬂe foan; al so i ncl ude an adj uvant so that cellular immunity

wi Il be est ablrg hed(ﬁ?nore A%;és or%xgso ?[h% resggé 1%Vent10 hc?r maceutical agent
or conpositio resent inven admimi st ered with ot her

active ingredi(@horss errn@fal@Ttie Qidlmmwemdntb}p formul ation into granules. An

adj Uva%l(fﬁferﬁlegﬁaﬁﬂéﬁeﬁm %B?:@s ord @1'&81% Q' th€ BRRARIitVeARod ARG u§Nances the
i mrune ‘response against the tein dm ni Stered toget her

successi vel y)VawH@Eh In e copisEEPiihe BLERey Hi"i?ﬁﬂ%lﬂéf‘gliﬂtraﬂe Aa¢GiIRG 1(glso xﬁﬁﬁela%ﬂ Qvant
that can be apph iffuhéhitd@snjobiRise) e@@md ab@ﬁnpdmtdﬂ&hwﬂaeﬂetfumuﬁa%l n

M bi ol R 1994, dj t | |
ohosphat e, Sﬁlamoefanﬁﬂﬁg}%ﬁﬁ&%f%é)w i Pty iRt Sp el S A s,
| nconpl et e Frleothd! woalj the prdseiftliffgntioCpnplidets phimeasnatical aghnuvarbmpCiiApns

| SCOMBL i X, ifeRici eg%ﬁm&ﬁﬁ’é/ 1%5@8&%71#&1%&99&#&& su j%:tct are not |imted

t hereto. Furthernor I posone I oNns ranufar fornulations in which
t he pepbli¢ i srhe pharmaceutlcal agents or compositions of t e present invention can be used to

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

subjects or patients including human and any other mammal including, but not limited



37 WO 2012/ 169200PCT/ JP2012/ 003740 boung to few m croneters di aneter beads,
and formulations in which a lipid is bound to the peptide nay be

conveni erwDyo1rgwe00[ 0120] I n anot her enbodi ment of the pPETAR201IR/NM3EHL | ON,
the peptides of the present invention nmay al so be adm nistered in the form
of a pharmaceutically acceptable salt. Preferable exanples of the salts

i ncl ude Eal tso,wﬁclﬁdae,aat_, @iﬁiﬁaé—bimit, Cﬁ,ftingShMé%f'goat, e, aht_ﬂe,slair@,e(sj minkéy,an |
organi ¢ base, salts th an amine, .salts with.an.organi c aci acetic acid,
Cotmc. act a. vyt a ichoeR Mo R il SRAM Gnfifl o 3RECH &
tartaric aci apest¢dted mimel. dp sorpd erobabimdnts othalphomacéwicabeereior campokitions

nmet hanesul f oni i ’ i j g i I

(hydrochl ori ?f glgﬁgésqrplﬁggelﬁ%rn fbg)l g%?ﬁﬁ%%f%ﬁ‘}%%d%ﬂgfg?gﬁ&@glaﬁ Srﬂﬁ Ep\glclz?sg and so
on). As used%éﬂ%entlﬁ@%@hﬁase "phar maceutical ly acceptable salt" refers

to thogei®Rl t 9Intahether @hsdinéhethBipedset if@dntih hR6 HrkeNasEe aRMBIRNAPEYd IS Of

t he conpound and that are obtai Eﬁdaﬁmacll on wWith inorgani.c o %{g)anl C
aci ds or bas&&diqmh IR MANTKICHITe Al Quiticglpgepipr CRBIPEHIPR K &é Tor
conposi ti ons tlaf trddadepradsen prevaméit ofeandencindde tiee mevgnoioa of a \pbstadpepitiveas- CTL.
Li pi ds have n identifie subst.anc I f priming CIL in vivo
agai nst vi rallggﬁﬁl%clegg?r{gsqf{ f—%&agigﬁ%ré@%e%aﬁ%%cfe?g%g%?%18?%3i dues can be attached
to the epsil orfa) apeptidk phthegmisaot igreuios; of a |ysine residue and then |inked
to a peptide qf § BayRiasiak ANl {iRRa pEBfud dsRIiALES nBERt hdf SpRsGBEN e
adm nistered either directly in a mcelle or particle, 1 ncorporated into a
| i posone, or f@iil sified in an adj uvant. As another exanple of lipid primng
Of_ CTL responsepan APCephh ek@s@ﬁﬁrﬂéﬁhﬁ@g aﬁﬂﬁﬂe@’éthe resent invention on its _
tripal mtoyl S-Ig#gercgl cysteinyl -seryl-serine (P3CSS) can be used to prine
CTL when coval"effi™t §¥"Gttached to an appropriate peptide (see, e.g., Deres et
al ., Nature 19892 cBd@xicSbdellyf the Pk tbxanpbes of suitabl e net hods of

adm ni i Oy - - iy Limted. - e

it addy R © A 1R e inDBlcRERR Hoies Al haidth Reype in, g

i nt ravenous itispidrg dnsipr paevestighcangAdord Yo, mind/ o g eitiigrapdsbapaativeo il

adm ni strati @Ot RelhGedt @idUctiVe Aorddiéht SAEAET ﬁénﬁa{nﬁﬁ% The adm nistration
can be perfornmed by single adm nistration or boosted by nultiple

admi ni strati orld) 2 REREdgEedreseRENBERONdes of the present invention can be
adj ust ed appr qpy 4 pblghyclagidekdidiing Quch AgepiiGeasisd@dedBeteirEiata@dxpgablef t he
patient, wei Qrt . method of admi nistration, and such, and is ordinarily
0.001 ng to ,6‘60 ng, for exanple, 0.01 ng to 100 ng, for exanple, 0.1 ny
to 10 ng, and (caam ABCaden rkesberegueseniig & pepdide evttdgyssenbinfeviomomtitss. One
skilled in tgﬁ,fgget am@N appropriately select a suitable dose. [0123](2)

Phar maceut i cal cohpositions containing pol ynucl eotides as active

i ngredi ent:  (Fhecyp@xisat eelt picthe PEgREHIRVESHOBOMOSi ti ons of the present

i nventiforogan AkgRatives), Hidehreidal i@k éntmi fASh&PEOHIRG hbBoPBPpiodesFdr danel osed
herein in an _expressible form Herein, the Bg ase '!m@gcrex ressible fornt

means that t AETHHISmpRABatsIHEal CRRRASTIRR PHRRSERLP! UNRi&AndAr | PreYGRTing grncer
expressed i noyiwnrasnddonotyepepg b gesttdpatativa chonasn@ntherebl Mbkereimthgmdtyod bm an

exenplified I.men he. .n i cid ence of th | ynu: 38 WO
S015) 160200 P eyt hOSisP Y kil rREHIRAGFR of pliv ottty o y

el enent s necesgably chmier extpragssiivningfediehesqhesitadfeh@otonde. The

pol ynucl eot i de(s) ,GRie BEHRGHERREAVSRIChO achieve stable insertion into the
genome of the target cell (see, e.g., Thomas KR & CaBecghj MR, Cel]l 1987,
51: 503-12 for(bh2 pelypysligntids sneadingish agsnude asclivabosaaneisih iBgasspieasiblect or s.
See al so, e.gorm;WIff et al., Science 1990, 247: 1465-8; U. S. Patent Nos.
5, 580, 859; 5,589, 468, 5, 804, 566; 5,739, 118;.5, 736,524: 5,679, 647; and
98/ 04720) . é%ﬁa?ﬁ@ Ob R BRROBE LT HENS %B?Ii}ldﬁé% ﬁ}?oqras@ilbw%n@&ét&- naked
DNA", facili tetf&e; gdupi vacai ne, pol yners, peptide-nedi ated) delivery,
cationic |ipi I - jated ("gene gun") or

pr essur e- nedi ggg%%éﬁ?%%&{lgfe@?E)}ee.sgll.t?m%.ﬂg.b&Pat ent No. 5,922, 687).

[ 0124] THE§eptin deethofembndiperiséaprésantdnydnian elin padddesisenetpd esprecesbyovi r al
or bacterial YeelRISinEXMIRhA&SuEal BXRPEIEHLN MBRTLIPF GediG! MR BldveRuat ed
viral hosts, such as vaccinia or fowp Thi s approach i nvol ves the use of

OX.
vacci ni a vi r GaCepo[lumosangd/ay PEFVSRLRSH2 BRYGORSIL NG F BB e g dhaterfu WREEH PRt
encode the peptide. Upon introduction into a host, the reconbi nant vaccinia
virus expresses the i nmunogeni c peptide, and thereby elicits an i mune
response. Vaccinia vectors and net hods useful in imunization protocols are
described in, e.g., US. Patent No. 4,722,6848. Another vector is BCG
(Bacille Calnmette Guerin). BCG vectors are described in Stover et al.,

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

. o -, =

T



patient is directly exposed to a polynygl eotide-carrying vector, or
indirect, in which case, cells are first transforned with the

pol ynucl es0i2de/wh200nt erest in vitro, then the cells arePCTaRypl/osre€d i nto
the patient. These two approaches are known, respectively, as in vivo and
ex Vvivo gene therapies. [0126] For general reviews of the nethods of gene

t her apy, hS ee nfedhalisgri pebeesd indludes ﬁb:sfﬁp@ a{] adﬂﬁ&[ﬂ@%ﬁcﬂi%%greﬂ?ént ‘l(%8t81-a5 @Earlm‘é&il and
Wi, Biotherapy 1991, 3. 87-95: Tol st ev.. Ann Rev .Phar.nacol Toxlicol 1993,
33 573 96:  RUHTRRART Pasl A e s an Ese Mty B R AT ASTA b Ann Rev
Bi ochem 1993 selé@ed ot @iddhg: Trends i n Bi ot echnol ogy 1993, 11(5): 155-215).
Met hods co I i reconbi nant DNA technol ogy that are
appl i cabl e%&%@@g%"gfeﬂgg pl}ér%{gllgg{l?%lﬁgg’re descri bed by Ausubel et al., in
Current Prot 6@ Bolymicigsitide ancoding; 9l gpeptidst digclasgd Bergipris an Rypressilgs:  and by
Krieger, in @Gnme Transfer and Expression, A Laboratory Manual, Stockton

2

Press, NY, 1990. 27] Like adm nistration of peptides, adm nistration of
pol ynucl eot i & EC BEHEIF OB Byt BPePUlR Of @@@r%ﬁvzmgmeapaﬁ@au@c&

i nt ravenous, ahaétramuscul ar, intraosseous, and/or 39 WO

2012/ 169200PCT/ JP2012 3 eritoneal jnjection, or such, e.g., systemc
adm ni strati gcry%?y% tg)é{g?log n?qr%ﬁ%Prf:ga nltgnr?’e{l%of{'he vicinity of the targeted
sites flOH¥Y ude.andther cabrdiinenty it ipoysentanvdngiopelsp promdesiaymethodfa treating and

dni ni . Lti N . ‘
agm ni strati gf. ﬁ?@velﬂﬁﬁg Eﬁﬁtep%rl tiHo ,'aﬂhﬁ)r @fgﬂsﬁﬁ% 2'{5 ﬁ’(%s:g—eﬁéfam]gl%cﬂ?éﬁﬁ Q{Cﬁéeﬁ’e

pol ynucl eotide in the suitable carrier or ce anstornmed wt

pol ynucl eot i ddeesie S8 mehedheopries Hesteproftadminpiadahio 3 Hbiast Ridpast ape #dive
adj ust ed apphgpedigiteblcag ¢@ndimgnd:0 the di sease to be treated, age of the
patient, wei ggt rrett.lagd 8{5; adm ni st rtati on, and such, and is ordinarily
0.001 ng to 1080 RPHIF 8F NEPEMSPENVHSY: ng to 100 ng, for exanple, 0.1 ng to
10 ng, and canbpepagmaeaide cachdimreaichugeptide dselisadiadyd htieimincaa eepesyibleew
nont hs. One il.led in the art can appropriately select the suitable dose.
[0128] X. Methods using the Peptides, Exosones, APCs and CTLs: The
pepti des and peol yndBCesan dessople p¢renipres peittide of Ewtireenciareis®nyydts f or
preparing or giipguchng APCs and CTLs. The exosones and APCs of the present
i nvention can he al so used for inducing CILs. The peptides,
pol ynucl eot i dé¥) @ eX89sirek celhef ApRSseATs8t¥&ed i n combi nation with any
ot her ¢onEYUNdsccAlih@vghéprebdie idadditibn, Poplides dEPRL AL Sntto MOd séqubhd deleCiEd
inducibility. Thus, a the atorenmentjone har eut ,cal ent.s or
conpositions O t ventToh ca i S In
"t ons Tf ERe oo EQIR PR Eat T DR PEE R B RO B LR g He el
addi ti on t heegttepe fepodes andchaidindglateh ¢hap eptyiiddse pottnpaidypeacifieanindies can be
al o used f ornucl g ARGeas,RXRhElAdAPEhYEN 389 { Lo et fipdsnl
| nduci ng Ant fegsi)ng%r ése%ﬂgnger%epﬁ %E(E,z) - lfﬁ\egl re%lgént %&enﬁtﬁg‘n‘ pr (’)\}lledes
met hods of | RAYEIREIPLRZWSIH CAMGRSIETS Winghichideiany ofidiergypeniidepept itifes or
pol ynucl eot i dgSndicid BRuBk@S 8RSEQNYERDE 007, 27 hifd BRhRQARI@farfyn@ited f5F @
invention include the step.of cgnt yl%ng.APCs ”MEE epti des of %he
present i nveAtMYHSTAOPLe PYpIeasWhPse afiiecp; 1§ bl Ay %Eﬁ‘i’i&‘eﬁ‘l’ e NetHod
contacti ng Alsewidahagene qrepmpddsonf whibk ilelkgolynuoletidds@nc@ingy aoofcan
i nclude steps, of: . a; | | i APCs. fr ject. . and b: contacting the
apCs of st op G prfidef 8,36 beldndcigighy Sk aphedlenioB 0t o0t 6%k
parti cuPhbrl]ki fchnoérs tebd weaiedby thelphdendoestical agegés dranmpositions of the present
invention are not limited and include any cancer in which SEMASB is involved (e.g.,
is over-expressed), examples of which include, but not limited to, esophageal cancer,
NSCLC, RCC and SCLC.

The pharmaceutical agents or compositions of the present invention may contain, in
addition to the aforementioned active ingredients, other peptides that have the ability to
induce CTLs against cancerous cells, other polynucleotides encoding the other
peptides, other cells that present the other peptides, or such. Examples of such "other"
peptides having the ability to induce CTLs against cancerous cells include, but are not

limited to, cancer specific antigens (e.g., identified TAAs).



cell's, macrophages, B cells, and activagted T cells, which are known to
present pro- teinaceous antigens on their cell surface so as to be
recogni zewokzg1dymebocyt es. Preferably, DCs can be used #Cmoexnikess7siave t he
strongest CTL inducibility among APCs. Any peptides of the present
i nvention can be used by thenselves or in conbination with other peptides
of the[pregentif hesbemtj @it sHaraddeutitdd ugerhs 6r @ﬁ'}ﬂidsdﬁ)nﬁl ef ihe eeskhitdnvehlida natyher
t han SEMASB. tides pof th esgnt
vent o ar QPGS BRCoRb REra B s PSR L ASPER} BBty DIARERTRE! he
peptides in vubs@a,ncaddesamgéqbleﬁlblaytltmeﬂ@ﬁéstwﬁthdnad'uvghngiﬂ'dlemtmﬂmlm Ilmestemt y are
i nduced int tﬁﬂ;@

E'lfv gggﬁ/ aﬁn thg'g% }g(ﬁ%%uc-ﬂ?)lﬁﬁe eg; ng? C)lfL I)ihtﬁ B

i nvention in t hé pr esent 1 nventl on to a
40 WO 2012/ 169200@CTDy meegwlen@ub]l@tmcwée AR B ppRter Y fupsfagsep pain

i nduci bi ity iierd, Qﬁerﬁ@tﬂyraﬁéutfcg%nﬁuﬁd Bled. In KRR HtherWhERpdufi substances in
pol ynucl eot i des i nvention_are adnm.nistered tai%ogb subject in

an expr essi bI¥ 1§ lﬁ?m‘?lﬁétsggﬁg‘? gedicgnenty af e PLESART NKRALRR Mgy CeiPr essed
and cont act eaninistehedAReG8eritially ov concanenyowite thesoriel of mdré othéPlsarimiat dlogicgh  CTL

I nduci bi | ty sgbs?a 'Cstj C%%l Ios tlorrlls? "[918%}41 %Ltsg)%%le%iycghl%ﬁ{ and, Hﬁqllé?maﬁ()ﬁ]orﬁlc eottag(c:]ees of

the present inventron ma SO i nclu nistering
t he present iongempspuon @Pan(ttfblj eemple on rvdlaté’PAI@CQhwtathBﬁE SHMWE@D bity in

the body of %Bﬁpééi{%ﬁ{%t 1s/apg\%e@ hﬁ@ﬁﬁeas@)ﬁgir %%&b@heaﬁdqué@cﬂeéulﬂﬁsﬁlﬁl 1B&ds gpove

in section "I X _Pharneceutical Conposit har maceut 1 cal
conposi t i ons AEBHHHIACRG pol ynucl eot | des as the actl ve ingredient"”

[ 0132] Fort31er MhoSe oft H&l1 iethb ad vafl réd&ﬁ‘ly@é@%ﬁfl& thaAME AEi@on w@mellﬁg‘rbmﬁs par-

i ntroduci ng the ol cleoti rese ihvention.into APC
| nduce. APCowtERES eGSRy e phelmaBRTRETeehKE SraPr s PPt st eps
of: a: coll emtenngn ﬁd@@snoim@mtber&ghyt&csubstarmador mpasitions uenvegtianal in the art

pol ynucl eot i ¢ vﬁ ggdr EQ@g@ﬁﬁ%érglgltlﬁon 1H@P&E1§§?Q%éf1ﬁ “Slhc‘? S, dﬁh%gf,lb a0 be

performed as I on esen
[0133] Al ter n&tplw gic.k he present invention provides a net hod for preparing

an ant ijgef &Mprlﬁ%ﬁ@'&hlﬂgdlﬁfeh{ o A Ees i ienB8BE Ghd pieddnt ¥hdRALERR aGben@GL T Vi Ty
agai nst SEMASB, wherein the nethod can. include one of the .foll ow ng steps:

(a) contacti SEMAASIAPES M Be Rackagad; n @rtislesih nagp sy ergaxf’éﬂ‘il‘is SANRRING t r 0, ex

vivo or in Vlnmerla&mﬁkeful(ﬁhr)trdaﬁhg qmmhwogacﬂ@blydiu@ﬂs&ﬂttw@s@@@aﬁu)mngea@edoept| de
of the present invent

ot ovi deb. ot Rea-corey Rl hg" Hodbcortf i i i 0B PRS0 el ne
met hods i ncl plemnidgeutsabgess| @ctmgositiomn witea gpbely ﬁundﬂs c@ttamgrs aficlude bottles,
vials, and test tubes. The containers may be formed from a variety of materials, such as
glass or plastic. The label on the container should indicate the agent or composition is
used for treating or prevention of one or more conditions of the disease. The label may
also indicate directions for administration and so on.

[0115]  In addition to the container described above, a kit including a pharmaceutical agent
or composition of the present invention may optionally further include a second
container housing a pharmaceutically-acceptable diluent. It may further include other
materials desirable from a commercial and user standpoint, including other buffers,
diluents, filters, needles, syringes, and package inserts with instructions for use.

[0116]  The pharmaceutical agents or compositions of the present invention can, if desired,
be packaged in a pack or dispenser device which can contain one or more unit dosage
forms containing the active ingredient. The pack can, for example, include metal or
plastic foil, such as a blister pack. The pack or dispenser device can be accompanied
by instructions for administration.

[0117] (1) Pharmaceutical compositions containing the peptides as the active ingredient:

The peptides of the present invention can be administered directly as a pharma-



(a) contacting an APC with the peptidegpf the present invention, and (b)
i ntroduci ng the pol ynucl eoti de encodi ng the peptide of the present

i nventi orwOrbr/mmoAPC. [ 0134] The net hods of the present PCRMJeLR/0037¢0an be
carried out in vitro, ex vivo or in vivo. Preferably, the nmethods of the
present invention can be carried out in vitro or ex vivo. APCs used for

i nducti on of cARal Jfgev{t ogcoadjositiod Usi ibhédebsang @it By eeband ey bﬁ%‘ﬁveeﬁplﬁzessi ng
HLA- A2 antig n.b ared nmet hods - kno |n t he
arts from perfsHEER Bratu- AbRS Tult SBR Bl BENePORR AT Rih Fig

subj ect whosenvtdhAomrtirgen eKcspielhtA,a&ﬂlsuﬂmdlaAB@S)rdmaiuﬂgededagortdh%smm hed of t he
present inventi %d%@gpﬁ%g\éﬁg%vﬁhlaﬁ{ p %ghm@atfaﬂg@;eﬁw?é‘s diREctPGRLdg:e0f ¢ he

present | nvention an ant I r sur

APCs i nduced stsyilizgtewptet. rphmmelpgxcwes nesaélﬁ%phawé%ﬁe acfﬁlttilieeﬂ%@l Ahsushe Fag t o a
subj ect in okgmote tﬂemﬁﬁaceﬂﬁca\f\%éﬁﬁ&l HRRRRRBET bdhe 9?6%&9913\7(341@0!1 UXHJ ne

responses agai nst cancer in the subje t he subj ect refer e sane
one from wholfPAPEASAeEesgay; Sailizat SPSIOWShBreé‘E{B Bt Wﬁﬂ? tB%tSé‘n (%‘(]efrg‘?‘lt one
fromthe APdeﬁliﬁQi’CeL‘EtQ:al aregtsas colpositibpsaithdpiesdnio énveaien cbdlnﬁaetqsacefom d&h t he
APC donor. [tlganc% Ogamot her enbodi ment, the present invention provide
agents or conposi or use in inducing an APC having CTL inducibility,
and sudfl ]eSQentElemePtldmmﬁ:ﬂlet prevest invehtisdecao e porparadria cpmpinaties vdrich includes

pol ynucl eot i des oPfnotd6r &Eﬁé&rgf th@%r%ggn't ﬁﬂfentl(grf‘ t@ﬂl@h&eCTE'ﬂpg%m?ﬁg epttllags

pr esent invention I‘OVI he us Pep pr esent” i'nventi on
or the pol ynger b‘%)tfi eockkélgyicay be H@qu @é«aﬂhOtﬂlﬁeuwm@@meehlaﬂueén%rgent

or conposi ti @ﬁarflpl"enﬂils pegelich ofin beeheeiitdlyARESd or Mprese@bd ¥ghyle fidien present
i nvention furt{;y ovi des 8@ gtl de of t he present. h?ven |on or the
pol ypepti de &Re® SFWE“&%&P? YBYe QTSRS ARG APt R (8- cTL
i nduci bi l'i tyLyEmé:&ﬁ](eﬁrZK MeKhwalsuafet hhdldmmlgq(ﬂfll(mz 16Bn87@-83ENL Thenpepritiéson
al so provi dezne%tcgﬁl%ﬁaftﬁﬁ cﬁrpgéjﬁ}&ggmg{’ﬁlffé%nl? %e); %quB%Pér %Efﬁe pepHglies of the

pol ynucl eot i exosomnes or nven present
i nvention al @tﬁsemtovvmgn,ntb@ heiiisles aie Hrmu@dmlghxgh@snuef bygthe Hi gt Wtw@neem de

encodi ng bot hpfs, %@B@L@%ﬂét%ﬁe&ﬁca@&'r%&'%v@ﬁ& R PISORAB] 6&6RePfhe TCR
subunits, wherein the recogni ze (bind to) a conpl ex of theggeptlde

of the pr esemspi%%ﬁ%ﬁt@ﬁ aaﬁ @%ﬂLﬁ@Aﬂ&?ﬁ ’i‘rﬁ shluspe LURIRIVElY- O8CS (&gr P
Preferably, whe teathodsd from a sﬁlﬁjé@! z[i@l tﬁHﬂ_aumyted fﬂﬁ} Ithwgepaaesl &tahd pl@E@lt step

I d f
ot | gen. pr eotherngT it ATRS RS n vt foRe bt b Bistet it talih are 4
conpl ex of amhdﬂLokllasmtfag%thawdAECp@plthede adfrnmlbteregrteﬁwtsubmemnnme @ng in b)
i ntroduci ng ?woﬁlb e@l"%h@% éﬁeg I ¢ %gals?gei.%%g E)\&%&dﬂ%ﬂﬁﬁ@%é& il endothehum

pol ynucl eot i des e @g subunits 1 nto positive T
cel 1, wherei §2# ReiFERs®an recogni ze (bind to) a conpl ex of a peptide of the

pr esentyoi 1r9]ent1r}farphaﬂﬂa@ﬂuddwg@1m (br%fhﬂaglﬁﬁm @hequaan&ﬁlahd/@p pfea&ion of

L?égg%ﬁ?gvggg@% I qr?cﬁudet am% 0‘% nelf)%ldgso(gtj tﬂe present 1nven'8(l;n gsxtgg g(r:rt?vse Pnf— the

gredient, can also include an adjuvant so that cellular immunity will be established ef-
fectively. Alternatively, the pharmaceutical agent or composition of the present
invention can be administered with other active ingredients or can be administered by
formulation into granules. An adjuvant refers to any compound, substance or com-
position that enhances the immune response against the protein when administered
together (or successively) with the protein having immunological activity. An adjuvant
that can be applied includes those described in the literature (Clin Microbiol Rev 1994,
7:277-89). Exemplary adjuvants include aluminum phosphate, aluminum hydroxide,
alum, cholera toxin, salmonella toxin, Incomplete Freund's adjuvant (IFA), Complete
Freund's adjuvant (CFA), ISCOMatrix, GM-CSF, CpG, O/W emulsion, and such, but
are not limited thereto.

Furthermore, liposome formulations, granular formulations in which the peptide is



are admnistered to a subject, CTLs argyinduced in the body of the subject,
and the strength of the i mmune response targeting cancer cells expressing
SEMASB | swonhmice®d Thus, the nmet hods of the present i neemiJPaN2/063H40 ncl ude
the step of admin- istering the peptides, the pol ynucl eotides, the APCs or
exosones of the present invention to a subject. [0138] Alternatively, CILs

can be al so iboahuCedeBymitsdhgerts igimesr BeadlQ an@ dmaldtiens innehich agiptdhk Souiidre
activated CTLs retgrned to usfe?1ubj ect. For exanple, the method can

i ncl ude stepi g?ﬁwggflgﬁ¥ et Thg™A om a subject; b: contacting the APCs
of stepOB0Iw tlh ahbibepaphadimemdfol tﬁe@rpxeasmmtntmmvdmpepndesarﬁme pi2sewOinvention

2012/ 169200P q;fg%?g? |
p05|t|ve T cg%é%ﬁg)01 %hég: Eg&QﬁE%xﬁﬂgmﬂﬂ?%%ﬁggﬁ&?,ﬂﬁnﬁﬁé%%BP%%%??geg T
cells in abo@éa@P]éi)OEthééﬁtsdp%lﬁd%%ﬂ‘]ﬁW\éﬁh@ﬂe@ik%ym?‘iahﬁélfsewﬁh ﬁ@l@éalpiﬂt? Hif@ 8ot i de

of the prese@&zhﬂMﬁ@é%@RsWﬁh@néBﬁ& @ﬂmdﬁﬁ?&i&%@n@ﬁ&ﬂ?m&ﬁcﬁéﬁiﬁﬁﬂmf&%d
Ant i gen- Presentln esent. 1 nventi on |$ not limt

Cel | t houg
t hereto, andPtH %ﬁ@ﬂn@%@@cén?la F‘>‘c%,Cl -utCiRf peidt ayagagd edigispcidn ma ‘é|r
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[ 0140] One ma)fnq_'g%{ug Qa}d élé/dlf(gchlclldr%zcﬁac %ﬁ? In%grlé hg éi,h}grrd? 1%1%0 a01d s{ll?ltlﬁcugglc? T

conpl ex of an n an resent riventi on |n§%ead
of the afor esoent. lAsnEdd reie, thﬁa?ﬂireds? "phma@ues@m aqcmﬁebit: saih rekers foribdsgde t he

step of co- C‘é&l&é&hhﬂ@taﬁ%ﬁé ‘Bﬂﬁégl@a[l REENVeNEhs Ad '[pI'og)eﬁié"s LRAR c%n@%m?c'l gid ﬁ’iﬁt an HLA

antlgen and the eptl resent | nven Such exosones can
prepared by @W@%ﬂ%@sre@@ww ENOAEFNGOT] GZYHE Rihor BpsesEx osomes ™ . APCs or

exos orrtq@mq teﬁ Th@6me e?ms&mwmsoﬂle?]ibﬁm]g&?%&e a@nef @call y)s,lﬁB’EasOme 9?@@@1@ m%‘st t hat
presen on eir .sur a Co ex .o e I. i nventi on
Bnd HLA- A2 artieguRt eBis el he e e ﬁm&B@o It e e e noa
pol ynucl eot i debseamcedeapgblb of bnmﬁngTMsmbwmalgsmstmmd)hm[gmt gt exkesplencodi ng
each of TCR r bind to
ool ex of PRBILEG R b ROZhA Mne Epon G AR BB T )
presented on ljesl@elmldwmfdatben h@eaﬁHOtarp&p@@mftth@preé%m ienper. flde hipeiages!

descri bed abougidentaf @dn tRUdmYhisteredeifiet dird?86 &R E HicdllEGRbparticldd At lpbagedret hods

of the present invention can be carried out’in vitro, e€x vivo or in vivo.
1nt0 a liposome, or emulsified in an adjuvant. As another example of lipid priming of

CTL responses, E. coli lipoproteins, such as tripalmitoyl-
S-glycerylcysteinyl-seryl-serine (P3CSS) can be used to prime CTL when covalently
attached to an appropriate peptide (see, e.g., Deres et al., Nature 1989, 342: 561-4).

[0122]  Examples of suitable methods of administration include, but are not necessarily
limited to, oral, intradermal, subcutaneous, intramuscular, intraosseous, peritoneal, and
intravenous injection, or such, and systemic administration or local administration to
the vicinity of the targeted sites. The administration can be performed by single admin-
istration or boosted by multiple administrations. The dose of the peptides of the present
invention can be adjusted appropriately according to the disease to be treated, age of
the patient, weight, method of administration, and such, and is ordinarily 0.001 mg to
1,000 mg, for example, 0.01 mg to 100 mg, for example, 0.1 mg to 10 mg, and can be
administered once in a few days to few months. One skilled in the art can appropriately
select a suitable dose.

[0123]  (2) Pharmaceutical compositions containing polynucleotides as active ingredient:

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

nucleic acids encoding the peptide(s) disclosed herein in an expressible form. Herein,
the phrase "in an expressible form" means that the polynucleotide, when introduced
into a cell, will be expressed in vivo as a polypeptide that induces anti-tumor

immunity. In an exemplified embodiment, the nucleic acid sequence of the polynu-



Preferably, the nethods of the presentggnvention can be carried out in
vitro or ex vivo. CD8 positive T cells used for induction of CTLs can be
pr epar ed W9 20&2/1692000wn et hods in the art from PBMCs obrardezhit/remoe
subject. In preferred enbodi nents, a donor for CD8 positive T cells can be
a subj ect whose HLA antigen is HLA-A2. The CTLs induced by the nethods of
the present icoaod bOinteen inetuded ke‘gutalfra’y elaientsagogRhZdocelprssiphes et i ng a

I f th tide t d t
urFace. vher O T d bebry e FEhe B Ao re R B BRPupE 'S
adni ni st er ed ito tze subjrect thertaxged@aﬂ ©ee, endudenmaniih & Caspdn MR, @g}him
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type \tM th the 0udecRos, '739{ E?S -5, 713992469899, 64‘[ %é%bryszﬁmam @Ram iagroprmfznt |
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agent or con%ﬁ%‘igt‘fegﬁerﬁ’ drehnplggies Htf? §ak%4%1§§| rga ]ﬁ@t‘?de{%ﬁ% a%rmeplp gea¥ss;

i ncl udes t he psp@fe-atdiadd) ddlivgryocatfomidnipia comglekee ape pirtide-raédiitbe ('pess ent

i nvention wth I tabI a

20151 160200PEN TR TSI BE TR A BRMEH. |$Uod|§rr%n?n N 5A9?2r2\§§7ah i nventi on
provi déV b agelie peptidsmpds presnt ingentiondwoiatsg bEPKprepdedrhyi eral picbagteasiat  or
conposi tion Q&st' E?ﬁnﬂ@@op&p%&%n Qg&stqﬁélﬁae atffat@d ﬁqﬂrﬁ%sts such as

pol ynucl eoti de(s), or one or nore or exosones o pr esent
i nvention. [ O3ARipRr MP%rTW%Bh@voquﬁéhepW@ﬁﬂﬁcqnﬁaéfﬁw SrE-FPANCEES t he

use of the pepiptess nlaelleym&deqaéﬂceﬁshapéncé&’&mrpepm P Atrddetigh @&eahost,
invention in_the ma.{; ctur.e. of an agent or. co osi.tion. fOquEJL ,@8 for
i nduci ng a CHC CCAPPRFNARFGBIZY TP fEP E%—stﬁe %‘i‘}l‘bﬂeﬁtﬁﬁ t PURS ¢ he
peptide, pol ynuaheat idponser VAlRGioreexosodeetfods iueefphasmntunnzmmemprmcoﬂmr use

|0t nducing el iR £ 30 dBLNRAR0 O A NGHEINGHPIUNG. RBRRONS e
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response agaiGagnets @@%ImésB@@I\@F@dS arp deErheBin Saverab il Mitswaldas. 3ﬁ51y i ncl ude
cancer, exambégggfx wié Qghé CQ of Hﬂ@p V&%ﬂrs ﬁie@ulri@i‘ thefafbhiRhdnRnisESQRNRI8Rhu-

cancer, NSCLC, Fk hods .of the present_ invention nmay

i ncl ude the $i7@HoBfe- %d"rﬁeﬂ? %19‘%?4%‘@ aé%%?t“(ds‘)mﬁrVeﬁtBFﬁp8°§1i°tVir6]n\(e§)0r%&%%%‘Pf}ﬁuﬁg any
01;] t he Eegtl ;ﬂﬁmﬁ Qéctbrheddﬂdiﬂﬁ&[lﬁnthﬂ’a‘x%mh 98ctors, al faure, e;mllbdappzﬁe@to&mg gi.hem
The net hod of,, t he. pr 0 e adm i stration
of exosones (§rh ARS gﬁeﬂ%{ﬁ?%g %@oﬁ%ﬁ ﬁfﬂogﬁgt@fi‘iﬁ e%lgg‘ﬂqd& %§

i nventi on. F693@66a1iﬁp9 et gednt\ieo 2O@im1df 571-86. Phar maceut i cal Conposi tions",

parti ciy)psd BB ARAEHIRNGe TS YacrPLart fiE:iBAITRS SHLIRE] AGRN S and

conposli tl O I nventi on as vaccl nes t1on
ex0Sones and PAP@B ig %ﬁcﬂ& atpased &nb polyBerieasidercnryneasent. omidises IF whichnduci ng

i \Tlmni {es poRgse, é’éll%ta%eﬁfsf trb)@‘ﬂoﬂn'{b\égdc’?ﬂﬁﬂhls pY @éleétﬁti%ddftlgte’fes@ih Vit¥o, I\t/lge}hﬁtﬁ@ﬁes
ntigen-Presentin an : ods usi ng

t he Peptidesf ]B%%rﬁ%sé’?an,&gdé‘wa‘&? %ﬂ‘{“é Theé%B’é% pprogrh %%%’FEP?%H’ TESRSEHYSHent s,

t he subj ect s at iredvedndyx tflh’egﬁﬁéﬁllefhpﬁ:fs the present invention can be subjects

whose %ﬁbﬁnt IPQ)? §el%e%al|_r"€\%e\'€/‘% of{ gme 0 s ®f % LEe t%nltagl nvg E"&to;lci)sgle?ettﬁ PhiRicafes @

met hod roces or cormposi tion
i nduci ng i nmrhermassdoAs.el2: M&ﬁ@i rWuhedMéu IBJdthmPY |1H%1 l}d§7{95eT<sls@ph€Ut

adm xing of TOhRE\APHaAGa 1 RBRIIRD! 3POIHUL h\ﬁﬁﬁézﬁlleSQitanéehﬁE@r?@(ﬁ@% 32;
invention with a pharmaceutically acceptab car
Morgan & Anderson, Ann Rev Biochem 1993 62: 191-217; Trends in Biotechnology
1993, 11(5): 155-215). Methods commonly known in the art of recombinant DNA
technology that are applicable to the present invention are described by Ausubel et al.,
in Current Protocols in Molecular Biology, John Wiley & Sons, NY, 1993; and by
Krieger, in Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY,
1990.
[0127]  Like administration of peptides, administration of polynucleotides may be performed

by oral, intradermal, subcutaneous, intravenous, intramuscular, intraosseous, and/or



Alternatively, the method of the presen§ invention may include the step of
adm ni strating a vaccine or a pharnaceutical conposition of the present
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in an expressible form (c) an APC or an exosone presenting a peptide of
the present ipal@ntildmjection, bSsushfd. ACistedfic adifthistatiG br Ricalt denipis @8 to the

e e
t hese acti ve ailmgrigditiontos bodstahipl msltiple slncihistamasr Thaxddsa dé thelpolyrackondg

limted to, %%E?}tﬂ%ﬁé %%QQIC&J’ celly§9m%rnﬁ%iﬁpfie§ﬁyggf1@8§&r é?l'caéﬂl% theP! lor to

the admi nistrati e vaccl nes or pharnace Al compositions including
the active i RgPédss ohths presentigvgitionspabe edivted sprrpPidialbliereradingtie thexdiseassi on
| ?Yﬁ' of SFW&F’? trQat%cﬂ%%& 6t ihe pafiedt \S&g%?] n{eﬂlo_ﬁ%ftaﬂﬁﬂ{iﬁﬁhﬁg_ﬁ, zﬁﬁ{b@ﬂlﬁﬁﬂd@@@pﬁr ?d
Wi normal cell. e s or gan. s, i.n one odi_nment , presen
i nvention pr 39}31‘3@%8'90];\‘3}%8@65%@& ?‘E&f‘iﬁﬁélec%ﬁg&g t@d@@%@%%&%ﬂ?ﬁéé&&%
whi ch et hod 10ayg,iang kadiee idiginBtee@bonk everyi ) fedatags m tice@veldexpimneiss Ona
| evel of SEMALR in lLl.s. or ti ) bt ai ned. from a subject with the
cancer to be® lﬁggfne%;g art Claﬁ)a]p érgﬁ%%{fglgﬁéle? %tégé&lga?%esiqsg'n | evel of SEMASB with
nor mal [@b¥r olX. Meiliods sing) the deptidest Exnspmgs. APCseamdtCHre conponent sel ect ed
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llevel of thegeng, it adtaCd RakpliRaPeRiwect may have cancer which may be
treated with the SEMA5SB f)ol ypepti de of the present jinvention. The nethod of

i dent i i91490 a (SLMjethods phindacing edtigen-EgreinedselsnePhebsent i nvention are
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Exanpl es of suiheahttbodsafhegreiant inveetjorbntlude henelp dficontaeithg SPChuuthltye
tissues and gpéfé‘t'ic%g IOF ﬁ%ﬁﬁeéﬁt Rl ardn 11'? RHEL B 3RD dihid Do féreefx%lﬁwgﬂl the ntugﬁ?d

subj ect - deri : tissue sanple céntains a cell population including
an epit hel i alcogtasting ABCewWhh dheepepifigs ¢f the present invention ex vivo can include steps

of:

a: collecting APCs from a subject:, and

b: contacting the APCs of step a with the peptide.

[0130]  The APCs are not limited to a particular kind of cells and include DCs, Langerhans
cells, macrophages, B cells, and activated T cells, which are known to present pro-
teinaceous antigens on their cell surface so as to be recognized by lymphocytes.
Preferably, DCs can be used since they have the strongest CTL inducibility among
APCs. Any peptides of the present invention can be used by themselves or in com-
bination with other peptides of the present invention or CTL inducible peptide derived
from TAAs other than SEMASB.

[0131]  On the other hand, when the peptides of the present invention are administered to a
subject, the APCs are contacted with the peptides in vivo, and consequently, the APCs
with high CTL inducibility are induced in the body of the subject. Thus, the method of

the present invention includes administering the peptides of the present invention to a



cancerous epithelial cell or an epithelyal cell derived fromtissue
suspected to be cancerous. Further, if necessary, the cell may be purified
from t he wbtaizeeRobodi |y ti ssues and fluids, and then uPE€u/JIRINILDE740

subj ect ed-derived sanple. A subject to be treated by the present nethod is
preferably a mammal . Exenpl ary manmmal s i ncl ude, but are not limted to,

e. g., human, sagsetho iRicPAPTRIEh @Dusrﬁlucibaﬁty 116l 6@, bod atof tHéQ;[lBﬁct snﬁlﬂa@@w
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transcriptio n I 0 n the art.
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net hods (e. g duciRifitpdry exappls, tb?m%&}ogq%ayn legites&fed based on the avail abl e

seqguence inforarra(t,n&ﬂn%f/xpdgqr@egjgubje@pgﬁdf| cally, a probe or priner used for
t he present thod h I‘Idléy under strin ent goggratel;g strln ent, or |ow

stringent con ﬂf}tEﬂ%‘ NG aPRLY IRl enspiRg g1 Repti th BFSFH, m‘f%él Phr ase
"stringent (hyepdcazabd pajormedids deésoribéd a'b@fveurssetcﬁomb‘t?iﬁﬂnﬂtgaumadﬁmMi ch a
probe or pri @EISW Il hybridize to its target sequence, but not to other
sequences. Stringent conditions are sequence-dependent and will be

di f f er édt33ndeXltadngtivelye tie pteseauimkeniivnasovidpsecinpthed hgipreptiringan oamntigend onger

sequences i s ,pRs@tted g PaY) gJTﬁ‘Jh {pREAPRLIAL i8S (NN GRAY bEXinSSTUEREBS -
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5 degrees C MOWEN arﬂet%l%cacnﬁ@?lﬁé?%ﬁe@tthﬁgo [o8%ing SteB%) for a specific
sequence at a (deddnetng enAPCsWite B geficRnd thtpredehe inkehtich herd, @Xpevadiine
(under a defined ionic strength, pH and nucleic acid concentration) at

whi ch 50% of ‘{fe ]b obes conpl enentary to their target sequence hybridize to
t he target sedbemtedatinggupolyntrleatie eSiabieg & heptidarod dte meguemeedicariato an
general ly pr t at excess, at Tm 50%of the probes are occupied at

equi librium a%/pl cal lf/ stringent conditions will be those in which the
sal t concent r dtliespativelyl, thegreseaningension progdey mehpdinfor Byucing sp AdG havarput
0.01 to 1.0 MHEORUHALIRY wiRkei® ttahethodstifidludd thl@"slteé sBlebRd $roth MeGrdilie
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i ncl udi ng a SEMASB nat occurrin t. hes uences.
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ol i gonucl eoti de probe or priner can beygel ected from 15-25. Assay
procedures, devices, or reagents for the detection of gene by using such

ol i gonuclwototetepaoobe or prinmer are well known (e.g. ol iPgoAB2I1200374¢E
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or |inker sequences. Further, probes or priners can be nodified with

det ect abl e | alglunekespbidenbgaindt cgardint the bebjeaphe ketect AN preferely welsymeione

hybri di zati on_based d ction.pr dures,, a polynuc] eoti.de havi few
nundr eds (e, dron AT o0t ABs R ERIHY & R P pER R Bt Fadet S000)
bases in | ength denvrad dmghe thesedjecohasghpsapeHL A tgpe witbthehaPQ dohott t | ng assay
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agai nst the S i . . j , raon i ni ng

i ndi cates i nc%&eﬁggﬁég‘%@@g% gﬁJé?{‘”%%sr_‘Pﬁgb%r@?gfdﬁ?@ , Lastu'%{nﬁea g%ﬁéﬁlti me,

hi gh expr essichetiflesriodig oM eneunits Pheolyrprledsies Andodingl caoh oRTERr get
gene, €.g., %ﬁ'&rﬁﬁ“@ﬁeﬁeiﬂ%ﬂ@TCR&aﬁ?&&%ﬁuG%ih& t@%&o%l&%ﬁﬁé@é}ﬁi@e%@t&e

increased if the level increases fromthe control level (e, g., the level in
normal cel | sPrasentipyention gad ag Elkeh ayypizep greseniedhan eell sugtare. Foferably. sy or

i ncreases t o niddticlstfbiinddeidg CTLL mayon@udd@neatt ndf sdpheldtiderdhamorg0 f ol d,
nore than 5.0 fal he context of

d[ tm)reC]égan éOﬁ) f@l d, or ﬁ“g)re' 11 .1551]@n ﬁq/
the present irfySRYPERE HCRGREFHYC SV G HEHERPFORELH A8V 851 kal 47 wo
2012/ 169200PETH»PROL 2/ 087 @ngtarspitece haimplex khawdLAanbgemanl peptide olithei s
referred to g§esé‘ci‘r‘19&¥ti’6ﬁl afentrol level". On the other hand, if the control
level is determned froma cancerous biological sanple, it is referred to
as a "cancer ol i¥EMueBE apolarucleotil encpding ®oReeiielh subiiEfpr Bolgnisieislenn
| evt6| ?nd al CARSIRS the @Y&] oﬂﬂ%b@oﬂﬁﬂéﬂﬁbh@% f)(%iti\fé&rh @éil?w&féi@ﬂle!mlbarpfl
control nucleic acids, (e.qg., usekeepi. nes, 0Se .express evel s
are known not®P8NEf {iad t‘ag‘ﬁgﬂ}fﬁ)‘ﬁ‘g‘) &Pegﬂggﬁgﬁﬁﬂeéﬁg l%YenHB‘ﬁ?’&‘g%*élﬁng state
of the cell. amgmpiradeyitedontar@ll sggfaes i ncl ude, but are not limted to,
bet a- aG} | gl r al e de r n ri onal _.protein
P [ o1ab e AR BsPERES, e RIDRRIENREE TN, RRER B Bl e pkAgR IR Bl
cancer cel | s arssidmgnisteserhiol aspbjech £ds ausinguesd|ih dist oy o thestubjeed ahd tm a

subj ect (s) Wﬂé?gtﬁb%@%ﬁ%?gﬁi*gg?‘%m QiSO ERMGAIMASBIiS/ ar e

known. I n addition, nornal I ned from non-cancerous regions of an
organ that h&8haneed dhwedhe msthods pf bspasentdyversiop saringids heep %%ﬁ@mm-.

Al ternativel ysterifpethe pagidel, theyalynigoraes, died 8PTk Beekddymas it de bikémal et hod
based on the.result obtbai ned by anal yzi ng previously determ ned expression
| evel (s) of SERER E’eah%l V% “sanpl es from subj ects whose di sease states are
known. [6L38]herAmomestivelye Cddnicaobe hlsy élducahbybesigethemesk fivanrmd aftet iabaseg of
expression p r . i i to an
aspect of ¢ he UpeigsFt P ECELL CHdreh R e, Yo B ERRERMA °
bi ol ogi cal saighide stepy dbe conpared to nultiple control |evels, determ ned

from nul tipl e & giRicBRE APERTRINES subljécti S preferred to use a control |evel
determ ned froma reference sanplé derived froma tissue type simlar to

that of the sdbFedectigrhyedCpicbrsgrcHith &smsplde piihepirsent intenfien;snds erred to
use the standard val ue of the expression |evels of SEMASB gene in a

popul ation with a known di sease state. The standard val ue may be obtai ned
by any nethod known in the art. For exanple, a range of nean +/- 2 S.D. or
mean +/- 3 S.D. may be used as the standard value. [0157]In the context of
the present invention, a control |evel determned froma biol ogical sanple
that is known to be non-cancerous is referred to as a "normal control

" . - b1 . N T o o



WO 2012/ 169200PCT/ JP2012/ 003740 suspechged to have cancer to be treated,
and/or (ii) selecting a subject for cancer treatnent, which nethod may

i ncl ude two 268t21p9%200f: a) determ ning the expression | ePel/JpLo1SHNAEB i n
cells or tissue(s) obtained froma subject who is suspected to have the
cancer to be treated; b) conparing the expression |evel of SEMASB with a
nor mal contr et cd- emainngtﬂéAa'Cagﬂgsp Bgth‘@DSLpbjnaeé Tasllhavi ng the cancer to be

o et Tkl & eI R0 Bl PR e R ARG o S Bl "

i f the subj eptepagddiyagmeeetngs pdlgviaieptidhef dwrpresent mvebmoumetatﬁelhﬁs asn step c).

01591 Al €T Ll u SR TR D9 AR RELeHH, EDR SHBR, 6

)
determ ning the expression | evel es?t obt ai ned
from a subj eemvem@n jsgi06 {igvied thegete.cand glyes Qnﬁ@méaﬁﬁése%n}’t%l’(ﬁsethﬁ? %féﬂcwe Y b)
conmpari ng t her&XprdshéiP furkRY alcofiplREYRABIVA bt @nGal @geptide SRS [)f-'élseﬂteve|
c) diagnosi ng{\l/t he subject as having the cancer to be treated, if the
expression | &VEPUH- SEMASB is sinmilar or equivalent to the cancerous
control[0l4&el Ol&l’lday opt)onaﬂy adlizengxobdrressitib eedenfsa@in isancace zictcﬁﬁ;tlmenf anif the
subj ect is diag VI n h ang t st
[ 0160] The pr%&ngﬁt’? ven npegﬁdé Ftrhg 1C gntlnge&ﬂtegnﬁrg‘set ?kea?? ISQ agn05| ng
or det erni ni ifG. é@b}eb’cthe\m@ﬂenslnwnuoy Ogusrp@meéhe step béccsuﬂfvémgwgowmﬂm or at
risk for a C%H&%@ﬁtlﬁg‘@ﬁtscﬁ?fap@a Eérﬁﬁlte?@f!‘ﬁ HIEAt Qﬁl W@iegﬁgﬂc@ﬁ&{thg re@éntt he

present invention, which may al so nd use I n dassessin nitoring
the effi cacynb\fenagtmﬁue%smwiows 6@%@@3%@?1 by teuRefhpdy depyribeprabpes Wigegtion he
cancer incl ustEx(tjy&ndss not limted to, esophageal cancer, NSCLC, RCC and

SCLC. More par ul arI t he ef.era i ncl ast one
Cengent 1 or " deecy prigotdretsapy b RbRUSE OF kYL SRt APCS B bxNofhes

subj ect - der i vied poseit,onvheic furfaeagenmptesyofbiee eptide bethe forasamttiveengivoapd of :

(a) a reagentHLé%% tegting an mRNA of the SEMASB gene; (b) a reagent for
detectin g rotein or the inmmnol ogically fragnent thereof; and
(c) a r[@gftiént Hugthegrearect Tlhgcanthe ipdusied §iy datrodaye inig\a pojynaitleptide SERABB b@ﬂb‘?fel n.
[0161] Exanphgg beuﬁﬁﬁgleﬁﬂlysnu%wohégl &cf)@iﬁg 2150 (qelt@@ El!l‘tﬁl'ﬂlt@ fnt%%osﬁt%

SEMA5B gene may i nclude nucl eic. acids that specifical %‘6 ind to or identify
the SEMASB  Wheiigip ﬂ%fsTGR.C@% Rlndite seraeiextah die peplide ot e pETseneERYStipn
sequence |t0f an@alg HIMaafgeh @&s&ﬁ&@fﬂﬁa@RNAArdeBeS&thamdfﬁlcﬁf)n ohi g@p&h S?I{/%gg | (rjﬂgilA
are exenplifi i,Ners_an L, ic to the )
These ki nds 8?%%%8%4&%@6? P gg‘?n@? gﬁ&% z%f (ﬁgigfgd on net hods wel |l known
in thelar42] | fTheeedbals dflte: pre&glemvelﬁtmn dwtbechirreg duhe SENVASB/inGRNAINMEYO.be
i mobi |'i zed %g%/&@ﬂ H%ﬁﬁﬁfléds)%f P 1%&\{1‘?{ VS ﬁ@&n cahfb%’&aﬁ{é% JuBRBGERH of % vivo.

e may e

detecting th ncl u
CD8 positive T cells used for induction of CTLs can be prepared by well-known

methods in the art from PBMCs obtained from a subject. In preferred embodiments, a
donor for CDS8 positive T cells can be a subject whose HLA antigen is HLA-A2. The
CTLs induced by the methods of the present invention can be CTLs that can recognize
cells presenting a complex of the peptide of the present invention and an HLA antigen
on its surface. When CTLs induced by the method of the present invention are ad-
ministered to a subject in order to induce immune responses against cancer in the
subject, the subject is preferably the same one from whom CD8 positive T cells are
derived. However, the subject may be a different one from the CDS8 positive T cell
donor so long as the subject has the same HLA type with the CD8 positive T cell
donor.

[0143]  In addition, the present invention provides a method or process for manufacturing a
pharmaceutical agent or composition for inducing CTLs, wherein the method or
process includes the step of admixing or formulating the peptide of the present

invention with a pharmaceutically acceptable carrier.



11016210On the other hand, exanples of pgagents suitable for the detection
of the SEMASB 49 WO 2012/ 169200PCT/ JP2012/ 003740 protein or the

i mmunol ogvoabiyeproagnent thereof may i nclude anti bodi esPCoH/IPa2/BBVALB
protein or the inmunologically fragment thereof. The anti body nay be
nonocl onal or polyclonal. Furthernore, any fragnment or nodification (e.qg.,
chimeric ant ilhagthersetbodidmat, thEplaaba:ﬂthvelﬁﬁon pio@qcbe arnfagtelhte)raahapbﬁdyn fay be

used as the re ent o.long. as the tains

the bindi ng MERETRCTS WS eRsis oo Do PRt o BRLSPRIMe - Egmen:
t her eof . Met looesr tnorq)pca}zleEOtlﬂe(s)a ok bmader mbreahtChadixesomhesroftthepmetnect i on of
proteins are;welli known in the art, and any nethod may be enployed in the
present invention to prepare such anti bodi es and equi val ents t her eof .

Furt hel®bld, tpanethes %@Wﬂﬁ@r}t e prespil| IBYEniion Rreyidpsdie wermd tha papgderol ecul es

via direct |iakag@ediideddr APCidr@&bsonRRsH thd el @€ HveAtish: inlAbBlafufatidrdGitdpods
for |abeling antlbodles and.detecting. the bi ng of the antibodies to

their target SESHET GEPPOSIEmHlafeddoRinducing g Clly ™| apel s and net hods may be
enpl oyed for tAleerpitdsBnthel prwsent mwntmlidtfnehntq;mwnmthe pds;amleppstﬂyrrm:@edé dror
det ec.t' ng th%P%Eor osgmgpfillle pr sgnt 1gve {1 nlf(gedellrpmtdlq 1nga TL[ 0163] The kit may
contai n nore‘than one o for enent roned’ reagen kit can further
i ncl udéOE4ol i(@) mthorixoahﬂumea@@muné&espﬂnﬁ@l ng a probe agal nst a SEMASB
gene or anti bc}\qb‘re@%' ﬁ'n% ré&erﬁﬁ%@oﬁ R;\h&ié:'srméhﬁ@f AR gaﬁcmﬁl?dn@%sgpﬁge

culturlng cells, positive and g ve control reagent and a secondary

anti body for aé@fl@@ﬂﬁeﬁifs aelasaq ﬁ% yauiakle élssemgey pRtderancerogXagplitpl e,
ti ssue sanpl e whkihdhalade, bupie slubmeq&@td/veidpwgeap@mer N@CL@M@E hings€rom

cancer, m rol reagent k t of.the present

Cvent | on oy TS RHBPS R RS MG R bl Yo R pRIeERE Gl a
and user st andpanpdsitiomig)l codiandgndarif efithe pelitidaeof the prdskiitengntine edIpebnu-

oYL NS, anURRGAGR AR 1o Sihd il AR P M Sh gl
cont ai ner wi e adnhigistrhtionspf; etxamreescmﬁEﬁSrmﬁ@nﬁ@g/ammﬂ thelgepitgies pethe pydsants, and

test tubes. ThenGeN tF%k B@tﬁﬁs TBY the @teﬁpdfr@}é P2 G uYitd1 i WnYpRtioi®L, %ﬁﬂu%hl%rly such
as glass or pIastlc 0164]I'n an enbodi nent of the present i nvention,  when

the reagent |1%€Ié?rb‘ileéﬁ‘ébl%éher}’ss? of the PapResBUtRRAREe{ I d corpaRitionyyf Be
11 mobi | i zed cpresantsmdn@ioﬁaﬁ taocines.Uahdasion, heessdnet an@¢PCﬁ a0t B¢ | east one
etection site. on.re on o t he 0 stri m
el oden ol SRR 1ORRe pLeSd Hé%%cr%ls?%Wér‘%ra’ngmgg%%r%ﬁnée dediodegily A T
test strip rrviytadllmdeldbmtammEW dsxasomesie . iAntigemiifesentpedidlisvaPColit amd S.
Al ternativel n5Si r t.e omthe
&19’1&1’ @4 X8 M&ﬁol : er%%hé? fed %sé‘mést Aﬁbs%‘ﬁﬁ@ﬁ dsuE

t est Stl’lp t|ona%€ée tect|0n SIt contal n cilfferent
anounts of i miBpreferrediembrdiapets.gbe abjeqts tgeatedgbihihg mqth am priesent Hevepfionst

detection si tggng@ghﬂ &}ssspﬁogarmygtaﬁugéﬁ 1§m§aegment sites. Upon the addition of

a test t he nunber of |te | a | a det ectabl e signal provides
a quant@f‘gT [ vé”ierPcH?SE%IPESﬁmSP RPY ‘%Pn{) %%%RW&?@%‘& ng & R'Ae
sanpl e. The deiceatidabagest blea)mmltbe 1minggurrmd1elrasp@nse, sihieteirbthy meh@tiapl e

2 tost st rp kB G ob Mg Sie Ry B0k of By BRI BRGLAL "
present i nvemveohommythfaphahesceieillydeceptgbbsiariisre cont r ol sarrpl e or SEMA5B

standard sanpl g JfifeRO ﬁietdlé&ﬁo&emlé gkesélﬁqme%u% n{aklf}n&ﬁ@étﬁg Ete}g Py elbdien may
be prepared by coll ecting SEVA Itive sanples and then assaying their

SEMASB | evel $SUrafing @ Vaging ayPhaﬁmp‘rfr“PF?iléHmBEMA@B%ﬁhSPé?SﬁmdPV%PS) H#El eot i de
may be addedc¢bmamel | s that do not express SEMASB to formthe positive
sanpl e or the EI\/AS Qﬁ dard sar’rp e. In the context of the present

i nvention, pur® ?% ey WAV 8Bt onbi nant protein. The SEMASB | evel
of the positiubg) zn:rmﬂeslobcﬂapqﬂymalmtldémncedmgphm a paptide ab disclobeel leutin @d &n
value. In on ?p mﬁ t the present invention further provides a

di agnostic kit inc ing, a protein or a partial protein thereof

speci fical ly rlecaghPeed abymsneleamﬁebmg/a péptidaef greepgesent infemioniavritsor t he

fragment t hersglqgce’ -
(d) a CTL of the present invention.



[0166] Exanpl es of partial peptides of f{he present invention include

pol ypepti des conposed of at |east 8, preferably 15, and nore preferably 20

cont i guousOanizwI@ei ds in the am no acid sequence of a pCcoUe2N2/06374he

present invention. Cancer can be di agnosed by detecting an antibody in a

sanple (e.g., blood, tissue) using a protein or a peptide (pol ypeptide) of

the prespm i Mdet dodrext Eflﬂhelﬁfﬁdsgﬂdn‘ff@ﬂtloﬂrﬁmwrﬂg/ef h@r@gsﬁigﬂEMmSBtdaﬁ bpr esent
are.as. de

i agnos ng- cLRReh Yo Drd v EoRRORhbe R BRCEEr b8 Lk BEAEE! B St
t er mi ni ng t héindieflfterespplegbd toamen, N$ELANMRUOtand SCAEL. |A=CSEfdlﬁ:@y agmtor botiy @and
that in the Gapres f;q{egdltﬂgv et ] pAaal &y AASELIBR, AAYE, DR ANDect | s

suspect ed to om ca cer, | ssues ubj ect

contai n ant i lesiiess, dgap Qrablhéo eprmswhesher shoerpsessiop SEhsBY EMA hia tb%ne and

the quantity cefls diRs@ttb b§%5@1saéﬁhh&@d)é0m§a@§t\xﬁﬂlrﬂdﬂﬁgl dclis BE tHIREMe Ram. t he
cut off value_in.level o ar eqh to that in. nornal control ][ﬁ0168 I n anot her

enbodi nent, dPYF-dgRBSEPROKMENLf etH%‘éseBP’é‘%‘H’conmﬁ%ﬂ‘%ﬁ Rethay forating cinger
peptide of tlevepeepemting SERIMNIR) wWhidtomathodiidhyrintledwidhe stepsndi:ng t hereto. The

met hod for det |n n nt i geni i and HLA
nol ecul es has gﬁr ea mngté%e?]e é)s%sglg)ﬁllgvﬁeagl%orlx %?xlg elﬁel,:)r %%Pe n&ﬁﬁheécfgg .a,

Sci ence. 1996ubJQC7t4’(182®4)San694t(ﬂ)etréﬁlfﬂsﬂs the conpl ex of the peptide of the
present 1 nventi el (1€ i Tl REU! & SERRADS vifIPAd:Ah dhubanget ection

met hod to detect tunor antigen specific CILs, thereby enab earlier

det ection, redl}¥EHEBUANRY Hr %9%%@@6%861@5%&% Fﬂ@@%@tﬁps (la?wc@ be

enpl oyed for dehigibs@hRseion sObjesUbeEdnSerapR-bERBlsth M ENM AR cptpardmBGEnt | cal s

i ncl udi ng the Peéﬂtl de of the present invention as an active ingredient, or
the assessmeRf" Bt ALk reat ment effect of the pharmaceutical s.

[ 0169] Par4s] cul Altdryativatyc drediresgnt iavétionlkatsovpmovidéshothecme®r phamaexaiepl eomAl t man

JD et al., Sci as
Cetraner . of PPRLOH tht BERueSHAGRERR coriiuRpeselclfralichd BBh ROTH| 1 atiEl 20,

i nvention caﬁb@‘ee, frrape mesmiwstrtingsiorpgsubjest kaymns @XICGITQ’YGF expuging SEMaaBbe
done, for exafBingr w Qiﬁsqm@?lfés&i’t' 1ﬂ%nrt16§ el ?ﬁﬂ/ldes AInddd for identifying a

2012/ 169200PCT/JP201 peptid Sjﬁem Ls in the peri'pheral bl ood
| ynphocyt es dBRIFSRI bE Fenee Hathdlihp BMA M RY¥RaPEde PhthE PISEREIBYSHIGNS YU6H cancer .
[ 0170] The pr esgindd mamamgltmstépmfc db@émﬁmag A eﬁpl’@ﬁﬁ(hpldﬁela)lﬂ SEN A8B @S kusjie@gent s

for eval uati . ol o onse. o o usin tide epitopes
ne deser i bed RSl ofie b AR L RNy R B o Bhe AP BRI el F e
pepti des as destooliliped ohteeene mdicates thes 6 sabjepEagseha\g daocer exha¢tuany hg or
predicting ap.iMyynR gﬂ@ﬁg ] 0 be

eval uat ed ma@re%e i nglugggﬁ oﬁ&é{@?@% Og?]ﬁel ﬁ{%ﬁ%%ggnm%% Eﬁ?ﬁl’%ﬁ?}%ggmet ent
cells in vit rl@f:nafymg]aw%:t @ e BeatechanCendidbe PERRS InvaRjorsyB slesaiibed irpmore
conposi tions gefdathe®y result in the production of antigen specific CILs

reagent0-Hhe. upt gt dapecel pEJ e &t Rbl-3oBEt dEEtmagions S aoeh.
Assay syste n@rets kiah sat@gus edinéladesstie bbjam\&rtednym;molnmﬁ: trad€atioal @bdwe bf/ recent

techni cal \é%)éﬂ?%? anasplfgs b3 1t£belé sa%nrrelaé 1ncﬁ1t QI%LP%F;B?EI t@& t(?%%fﬂ 19sufter red

| ynphoki nes an eron rel'ease as

enbodi nent s, an@ﬁuldrwnb@@hlpedeﬂpvumean%um@r Pesferhlolsit tihngulaﬂctfde;muﬂbmlg@rcal
response, milﬁs&ﬁ s%ﬁ'gf‘e ‘ﬁg‘uﬁsraoé@l HuBﬁ’ Eﬂcﬂﬂﬁﬁf& ghfﬂ@ﬂal c@ﬁ%@ﬂ%‘iﬁ&kra@i

| ynphocyte (PBL) perl pher a nonon r cel : ds for
col I ecting orancsausepitelislies! @&ﬁﬁf@&é@%é@%ﬁ%ﬂ\@éﬁ%ﬂ a?%lempﬁctﬁ%&w in the

arts. In an @hﬁ&mﬁtﬁnﬂfeef@ﬁéc@@hagnMdm&ﬂiy bd hgifiedmTue aRelifdt baiglyl s to be

contacted with e [reag t i ent ng cells such as
dendritic cel® esﬁﬁég‘il]df—” zﬁﬁwﬁﬁi% ?E&Sﬁ?@&‘é@ggﬁ iesgnt i nventi on may
be used in tetk sugect s be meangl bg daysesent rasthed & meﬁerabt;eaaiarrimhabciﬁkemqﬂmucl ear
cells for th f f

tunor cell %%%Ig%gg&%?uadr% P%T%én%&gﬁl?@e?ﬁb %A@_&I?r gﬁ%rh?&g{ac %ex%ﬁ‘glge’ttg% used
to directly dpsualihpesearid qpen speC|f|c CTLs (see, e.g., Qgg et al., Science
279: 2108504106y ccbRASS 1oARE Ft%lséﬂf%\/eﬁﬁo@lthe §ﬁir@s@§)ﬁ 1dvetof SEBREAB ink386)r and

determ ne the frequency of the antigen-specific CTL popul atlon in a sanple
of peri pher alistied SBtAHSH SN suhiect srayde dgtarginedbhe ¢xpigsaion Ieisl iy B Pepti de
of the invention may be generated as descri bed below. [0172] A peptide that
binds to an HLA nolecule is refolded in the presence of the corre-



spondi ng HLA heavy chain and beta 2-m ge£oglobulin to generate a

trinmol ecular conplex. In the conplex, carboxyl term nal of the heavy chain
i s biotinwbabedieatooa site that was previously engi neer e@CIraPwi12/h@s74r ot ei n.
Then, streptavidin is added to the conplex to formtetramer conposed of the
trinmol ecul ar conpl ex and streptavidin. By neans of fluorescently | abeled

st lrfapt avi di R,terhh@:dtzfjﬂt}[e&@fscﬁlﬁﬁ)fnflﬁudlsiedcfti@pﬁii&i:t}lc’lleﬁﬂl,tﬂsg%ﬂn&ﬁédﬁ Eﬂo@vnﬁiﬁhﬂle‘s. The
cells can then he iden or e ow.cytonmetry. Such an

Snal yst o may HertisadTRls: RN E BByl A e b 8-
identified b%nﬂheugumbédd$e:gaNommsmhbbmﬁgaﬂmﬁdﬁthExageumybepmrbdseEon
[0173] The pr ] ne.
Focal | 1 esponotl {hatab! B ROY! PRy ARaFR] prek R RIIRERA I 615
1997 and Pen@épsepnéﬁvei OfSIEM@ASB. 's"howgkzlt?ﬂzm IB9pbeRC e Th PogEy 46livee. 174

1565- 1570, 19@ldeq hélﬁlehl@fbﬂﬂat%ﬂiﬂs%&AS’]é F&%x%ﬁ&eﬂk DN BE SEMA@&a?%@W' €,
pati ent PBMC sa s obtaiped from.i ndividuals w$$?%w ance be treated

can be anal y2'& S& © PipReh LLEhtsAYo fhedH PRy dPysHsele a§ulﬁ%tilﬁg‘b§]pé‘t‘ihfl c
peptides. A hkdps, ﬂaasrptcencgmmancrus ngd mmpes;mlnéahe e@ldssion dsvebef v gbnaheyl by

cultivating th s wth a peptide of the
i nvention. A FgFtegB{ﬁsppred%tr P% Oﬁﬁff Eﬁ) | 82&%“ od, the expanded cell

popul atlP bl ] carfusbeanat ythe tanscoptiexpoghd, Of»‘SEM/&jE (gt BEQt. NPo4Dahahee
pepti des rray ﬁﬁlﬁﬁlé&%ﬂéﬁ%ﬁﬂmﬁs b¥ ?Hﬁ@atltoﬁ b%yéi d@éo%oﬁ B‘f‘etlﬁidfs & %TnI}TOlf’Cf{I

vacci ne. obtained froma patient vaccinated wth an I ggen may be
anal yzed u3| rgch PBWC@%Q%W%PWB?F%B?Seépntﬂllf‘eﬂﬁﬂtﬂﬂéé%quéé%f‘clﬁf%@éﬂ% The
patient is Higfnd. yped and peptide epitope reagents that recognize the

all el e specifi ul es resent in atient a elected for the
Snalyei o The STRHCGar s R armion o beE ARyt mEbPAay LaFed WS ne
presence of epingememspeaiely aritfidns, driow heinRBMCosdinpheto tHé]de}e@bf S8EMAAFB.t he

n the art (Seasagndin 3EnRe "B AR ERoa bR R Rk T
and Anti bodi egde wlablma atabewr pamgawill kighridige tany tugpleseq@ice tGpndtig ofkerbor

Laboratory P"s@cﬁl%ncébgﬁgﬂlgeﬂ%bﬁ&ltlﬁﬁsyarg 'sé‘tﬁleﬂ&edég)%ndiéﬁgﬁcmvﬁl bOJifi-AGDAs&r det ect
or nonitor cancer. Such anti bodi es may | ncl e those that recognl Ze a

peptide in t NEICERHCHLEMYANCEs. SREA! mY@emzem ofdonges §6q4s8eRsdS OPKEEI nd to a

pepti de- VHC ¢@inpl empefa@er§]hEhehcm&ptse@eﬁc@ndemmmmettem@Sraafre bhespingsent
i nvention have descrlbed

hor et For - LRARRE BRElepl P BCURR TowtFrC o B Bnbls Wit R finpEphit
di agnosi ng orTuet@ctspagfia sdjwsoraddr dehaedivner stzegthayd ki Tes o tif tan-SEMASB

I munogeni c of a
SEVASE LA b he  BEn LR ioE LB iRl KAT LI R SeohEl, O
and an HLA cPa%sofitherprobessanplamantpiydp deictarees sagypece hyhedigg i bsdaiget of a
peptide or coaRlefX AfeqhiRiBlilAeSRRE tHdlidyoel RGGedced Rl Qe HBIIE BRsOR aﬂ&&@ﬁsﬂhﬂ?ed Of
detected by afsélﬁ% &/pﬁfe th a bindin artnﬁrb for the ept | de or nF
an pref err ed (SRHUd e Proben AR A HEP L HHER . THBIcHBE S riRecRreopthis
be an anti body tlﬁcee@gwhz:hsheami cs)pemnfanclaisl lyssbhznda‘tioot t.beVi peditimden, t‘yrjsneally
expressi on of C t can
al so be testeaé’gy stan1 ar %QQ%H |P;&1§5 alt(g)naIt ?8?% ?aﬁlglr{ﬁete%@%%el
primers. An & 0 grses xdpr rnbésor prigsen mugledtidas r

An exkaylab l@f30td¢ X ehsm bg teed. HetodiOmugledtidas) wnd

di scl osure of r i r 1 can
e found 1 Moo00%) g0 e BN RuRA TR Bpielt SRR AT g 1

ref erence hebeiahicyeywil) tearditign|of destahilizing shstnres. mshis dermamids- ve
contactipre]a A plodgios Ehneampthe pheseitah@shtibh wnyplcemba elﬂistamlalky parifegent

H OB 054G Sob WIS 2t

hhe S
SEMASB HLA b| arHy P
“contacting” theeapbrigibaaindgr dthegdnt cdmijiaalto selnt eboun 2600,f1000.6100, HomB¥oGI ty to

the agent an%OH %%r 2(%(%%56%600?(5 '0?5? &o%lggzluhk/g (55O b tran Iﬁlcleoﬁg@&%ﬁ&{c% JrQn:

t enper at ur e,
nuclelc acid including a SEMASB, or an anti-sense strand nucleotide sequence of a

nucleic acid including a SEMASB, or of a naturally occurring mutant of these

sequences. In particular, for example, in a preferred embodiment, an oligonucleotide



WO 2012/ 169200PCT/ JP2012/ 003740 ionic grength, to allow the specific
interaction between the agent and SEMASB HLA bi ndi ng peptide that are
present iworhe/tpwbogi cal sanple. In general, the condi PCHAB20fRN03CeNt act i ng
the agent with the biological sanple are conditions known by those of
ordinary skill in the art to facilitate a specific interaction between a
mol ecul e and hatqag coniatiengiiecsh be BePuoh pnﬁleaﬂﬁl ahip$if¥ifg eRetg@hes; aghaddectal

b o ol MR BB B 85 ORI S sBEnE ki PEtedf wheh “igonr i ons

for facilitatleegdapspeoi piimer mﬁaespacrtfllccrzebm@élm 1a- Bf@b eclahgh dhe ditesmepgnat e
are descri bed V\%ﬂg@ fidm =t 1246 'ﬂhclgpudgg’ &Q&s?lzfnuc'le% a{ @asltﬁg/ﬁ%!] ?tlhdes ithe

contents of h are 1 ncor erence

di agnosti c mitaiod Bicledhidess uab@éﬁt% |nﬁ9]éﬁfthlft§natd%t %mﬂé@qt@ﬁwui the perbepand or
both of in viy ﬁﬁqe?sl"ﬁiay Ehnt\gﬁ id Qze ﬁ\ﬁﬁqg g Hﬂdlé/oudbé Cl'OOEB &ﬁheo‘ﬁﬁé@ Iis- ZOaﬁcfélétldléé,C alt ed
invivo or invjtro in ent inven X ogi ca
sanpl e can bgoalzstq‘@%@d‘?sr?n\g%ofoalﬁﬁlepﬂgesa fegﬁ:g(’eirrf% grlr_g s ller’iléﬁglégwg\

i munogeni c pﬁg(yrp}elﬁondepﬂ)bﬂ obpnmseehntbk sdm:edtfrdnlnesmsmmy @rakdsugch

mol ecul es i n dxgv I{)1$ 1%:% ents otr nc%:ttec\(lgn bt g%r}e 3 d.lS 1 OS%IFE ailgon%n}%:oglde %‘robg 81{ i ssue

coll ected or |so n Vi unor
extract). | npanpante el brdwn (grebbgondleetidoicreatay erﬂﬁilb)m bl hgiecmbaysanpl e can

be a cell- CO[@}@deE‘ bPBriRBRRLE alsﬂ%&u&%ftg%&f Rl sé]u\% ﬁlrﬁféptlff‘bﬁés A9 phiteRS
cells collec a subj I agnosed or treated.

[0178] Al t er n&f# beemg? i teﬁéVIH] diercle labalpriséfingbnligangyo he ﬁﬁ%@ AGTRHIVEIN: dns
g : rect quan- h&léﬁdlilﬁ%idn%s&f cllstamlbg%oc%a@@s fal golyhueRblige Pywisd afdw H@ldﬁéds[l -
uor escei n-| abel e Ineric. Cc exes et a
1996, Sci enedt mboutéhé\ W s o e Ry E 3 b&zf J410-2p By seiienzi G e
USA 90: 1033@)so bStuaed]fomg ptatre (euat, maahéﬂnlbﬂ(atmg yIYPNOKEIDE A, mnehrray analysis).
interf ga
Vi £ dy P Ss TRk B8 e S0P oo SRR B B8R BABOREBRURIANCALT,
appear to be llatentl@aﬁor Qmmldﬁdhmu@tléﬁeﬂfsﬁiEM‘ﬁéBtmat@l H@)Mﬂ@b ohtie assays

Mur al i - K | | .
(199r7a 5 rEIX[S) Iﬂﬁﬁloldélcaﬁg fﬁémentltﬁglﬁofa ﬂrnWHQ Hé%rrﬁmeé- Methb@é f()?ﬁétenﬁmn% th&! -

413). Pent amdPantfty ofjthe prajeings Al ez@@zbmy Pf@é‘&& 11“8]#@? gn@@n@assawtbﬁsotb%m

[a 8?73 } /rA epta gﬁﬁé a{ gntbody Maetciﬂi@uygéhogm@ﬁlg&he ﬁﬁ)iejﬁ?ﬂle(aaaead;b mApYe ﬁdo‘ﬁ@clgﬁalus ed.
ccordain oaql nts he i nvention [LOVi| des a

ot hou for aiot Palieiuft, EOTRerRORY S TRt Ren o FeBERERE Y shbsaR B S

subj ect adni nélst, éabdri(ab’).l Bastc. prfshofntttody SE%BISp@mrlﬂmte@et@iﬁ_onm lpngsent

i nvention, t%ﬂ%ntmof ol guﬁ&ﬁ BhER h@f)rndl (a% ht%f@&g(‘s‘%am%ﬁ@rdt&ﬁvnogen

wth i m"runocorrpet ent ce S un con 1t1on UI t or 1n tion of

CTL speci fi c Stgh apfbodipnaggenbe peptigys efehe preseny infenten apcdhihafragmien tearedn
| evel |0f t he agallsd pdyuged b!y{'ﬁhesﬂlﬁ%n( ﬂ])vfntﬁﬁh?Mettlgl&iX t& E)@ﬂgaﬁés_gghrfdb%lfl a\rll\b

i mmunol ogi cal. n e subject wi e I nducti on

2012/ 169200PEPITERH1 3 %&%@n ey feing %ﬁe\(ﬂ?ﬁ Kpopppdn g‘;ﬁﬁfbﬁfl gry {nﬁamf}%et?ﬁ
i nvention, tkepiloyed mlogﬁrpraasenmheérmroabd) yrepaelsudesntibodlee asd eqriealafts (hajeod.
SEMAS Bésa%lt I deA Saenlo I{Ordot(r)n dgtrrgtsqee gx Qessmn%el 0? SEZK/IAﬁ% g@heq)aged gn g (b)

peptid Vi Nng suc m no acl am no
sequences ha\w@nﬁetm prodidt] thel indgrtskty Df stzmmg Imy be mﬂmeda‘aadrrsnmmmsmjt ion(s).

In the meant 'cH@rmcﬁPaHﬁl}Isis%ﬁl i dnABb ndé’ Qaids "L SENMAS BT tpg?}t?iﬁ‘éﬂ%@& #ARG fic CTL

are well known in the art. For exa I mrunoconp el s"may be
cultured in wqaﬁlae@ﬁ@e?trmétwl@gétff%@t%*rlnstrﬁﬁ%ﬁﬁ@gf‘éﬁle@ﬂewé of HgwEteinAtdn¥gen
speci fi c CTLthd anfrtiee, hﬁgh éx@%&@@nﬂéﬂ@um@m@n&l c CTLS any stinulating

actors, o1 bepgtles 8,106 e gl &, BRISRRTE e hiduls BRELsnEdl
determined to be increased if the level increases from the control level (e.g., the level
in normal cells) of the target gene by, for example, 10%, 25%, or 50%:; or increases to
more than 1.1 fold, more than 1.5 fold, more than 2.0 fold, more than 5.0 fold, more
than 10.0 fold, or more.

[0155] In the context of the present invention, a control level determined from a biological



[0181] I n sone enbodi nents, the step of 4fonitoring or eval uating

i munol ogi cal response of a subject to be treated with peptide cancer
t her apy a9 2be/pvea0bor ned before, during and/or after theCTHeaeI3r40 | N
general , during a protocol of cancer therapy, inmunogenic peptides are
adm nistered repeatedly to a subject to be treated. For exanple,

i mmunogeni c p@fnpledm 1mwxdaeto&xérﬁom@h&rre@ ieYeeyed@ak af 'abrndal LOntvsla&s]". On

A di ngl bj b d
moni tor ed st ger T irel 7Y g Bt o v ey Gy S eRE bR, o
eval uati on orns mbaiedde iang «;ﬂncqamnwmitmglec/all Dé&pmws@emenlaeamampretsmem apy
may at the cenpl gid 29 ol Ieg H%re%}’mﬁ)ﬁ HRS e eng&ﬁ&l ﬁ%@?&t‘@o@@tﬂ&ci

pr esent |nvent| on, ance ucti1 on O I Tmunogen specl conpar ed
with a cont r @Fidsrs. clm%@ke@mg SERRS, Whﬁﬁ%ﬂorqs@%éevelﬁa@mmw et telddfpios ed

l (rjmyn_ol ?9' Cgh&% rfd??g‘lﬁﬂﬁ@@ar%&r({ug%]{ h@i{rumlgﬁﬁ% §t)atet<ff€%ﬁe &lﬁﬁﬁx&ﬁyﬁr}b&lﬁﬁol

adm ni stere ui e controls for evaluatin cal ,response
may i ncl ude, &g ! ‘aﬁﬁllelet arﬁn@ﬂﬁm}t?é@cp? BRI Ce&ﬁi@]i‘ngug Lﬂ%&?ﬁ@cmet ent
cells are codigehsd, mdﬂibommpbpbtede]?l or control pepti de(s) haV| ng am no
acid s ce oth t-h n ept.i d acid
sequenigwl ns%leﬁ:rog elrlrggn%1 yb&SPE neetaEEeheisﬁ’rmgwrt]ﬁ oa%lﬂé% anrcersceoﬁslsél Bf the
subj ect is evahplatse)@rqvmualys@iig@n@@ncsﬁemdffrm:n aralnhjeqt(S) womhmm go(swi t h an
| mmunol 0gi CakchEsRAnS e RELHEEDu G0k KTBURORRIALR Ml erar dutuildignsHbl ect

In particular, even when a mxture of some kinds of SEMASB peptides is
admi ni st er ed PBCRRETQUIHFEERS Of) AT fég‘i hag (they @apRsrie ke Hegrd r%rby‘ Ugeshbendi ng on

the peptides nofrﬂaltcbﬁtfrolc A&@mabyelfi QH@ bt Tevef mh{iBe UEEMAIALOBY 6 SlatisR@PONSE

bet ween each tide e subj ect show hi. her response
oo e Gacl Rl Si% S elrEHis b Pt B, bR S e B e S Bl
provi des ant ildetkes SHMASBigede trosanipdesgept sageas whoe cpxeascesnatea; a¢dmbivan.
Preferred antd i A i . e

i nventi on an?uﬂﬁ%n%% H‘%&ﬂnél] f?elvlsplcalglb@%ﬁh%& ﬁ]&% c;?lttd[bqge ﬁex%ﬁ@slgﬁ Ea%f‘]ﬁ% he
present i nverﬁltqnbnfeVNuﬁlwmd aedp WO@QWYbMpéhngotw gspeat I@éﬂpmsea@nmnttohe
invention as tH@éﬂpré%&oh@@veh@F@M&%B&%&E@&& blo‘i’é'g éhogdhes rt%tmﬁai’b%i {gept i de
of the invention can find use in . 12/7169200 CT/ P2012/ 003740 cancer
di agnostic af¥lpplegryEdlievels s‘%tﬁsmns%aomn%htlﬁ& HESHSE éfilraal%ét isgreteired foy,
such anti bodiuesa cairdl ldvd] dg@niifed fémtareRidRBEample AgNGS ﬁomartfiémertypé ognosi 3
é)resse

f h
'n a cancer  avrisit MR SHECCoRAYET el il Phalk AR Bk MiEI0
single chain tlmﬁtmbbcd egle ofethe exmessicmgevdls cbEMASBngEna sea papttlatatmtwmlgacancer S

in which the

but ar e ot FEory eacs Rk JHENGAR Rl R BATR Y, %’ﬂ&%’a‘%ﬁg\%%ﬁme
present i nveﬁﬁlﬁweéﬁ@@iep?éﬂﬂgﬁ Megp +ousS- P?ﬁtlﬁ’@%g{ Sat-Dagwspe ugpd asibe

det ection and{s@aa@uanikl fi cation of SEMASB protein (SEQ ID NG 49) or

fragme her eof i ncl udj ti de conposed of am no acid seqgyences
et act AT H om B peEent B mess g o R Bl Ve s A e P St e
one or nore aarhp}e%&(ﬁvﬁ oliedioascaaegpail ie raférréoagni’ nbngalanﬁtrdﬂlldm:ﬂ h@na

SEMASB pr ot el n, [ pPI i t

AR X S e A L
recogni ze a p&)ﬂeiqy@étto dea cmp@seﬁcmmélnvnb latffeders:e@a@m@es sgpcxetksfipom
among SEQ | DiNGF,nPa CJH’[I‘O?FCV@I%H‘?[)% noﬁngﬁﬁg't@gle%?ﬁfe'sglbﬁlegf& Sfcopfibi RefYc can be
confirnmed W|th|nh|b|t|ontest Th bi ndi ng between an

anti body to Beldarfat-yBogekesBing genes, WheterexpresSEMRYRIS et Syt netdo fiternhi bi t ed

under presenge @fdmtgrm the agieRius PEhyReRceARS shavifMBe el Emmplaagcdxﬂu@equence
sel ected from ano

bi nds to thegF?“édeHi? Bt R WBRE - oP e eutliy Ty aRrne e

i mrunol ogi caldre@saasgsamlr gbgembbproeth Ri.t hi n var| ous i nmunol ogi cal assay
formats wel | i ypes
o oo SR Aok FSRAASH Bt b i

i munosor bentorsddgiel.(AELY Smylar/eqizyalent [to ﬁlk@anqemwmﬁlrgld%@ ﬂﬁutas@alw be

(ELIFA), and g@ifgoddikeih {AL85b Belakgd. i mmunol ogi cal but non-antibody assays
of the inventigon may al so include T cell |nnuno enicity assays (i nhibitory

or sti mdl3 or yhhepsesql invetiopasofaieip medayg of (iy diagpeing WhethsmmiAlrbgi cal
i mgi ng net hods capabl e of detecting cancers expressing



SEMASB are al so provided by the inventjgn, including, but not limted to,
radi osci ntigraphic i magi ng net hods using | abel ed anti bodi es of the present
i nventi orwoSottieamsays can clinically find use in the deCegrraapo3740
nonitoring, and prognosis of SEMAS5B expressing cancers, exanples of which
i nclude, but are not limted to, esophageal cancer, NSCLC, RCC and SCLC.
[0186] The presgRrtted fykiteicancedlebe pead, dﬁ@/oa(ii)isbledﬁ@sa $ubgpdct furrdscet 0 a
peptide of the inv ntlgP @ ant |b§7é %> [ nvention can be used in any
form such adt W@hg mgihod ShaydPeies PSSPy 8Hi es, and include anti serum
obt ai ned by |ahﬂumrmnmg thenexgpmésymin levet hf SEl\/bt\ﬁihbltneﬂswiti&sue(h)aoma’ped ttemaf t he
i nvention, ant i bodi es, human

ant i bodi es an bl %ﬁgﬁfgeﬁigﬂgéﬁp%gggﬁ%roguce %kgggtetlc recombi nation. 56
WO 2012/ 169200 parpaprohe pauestie Ipeel 87 PAMAH: Wé% agforppkconiipbltelon used as an

antigen to 0Q§ahgmﬁﬂgﬂﬁékﬁﬁéyaﬁﬁ¥wﬁgﬂQQﬁh&§@)Bé@&h&ﬂﬂ%ﬁ@bﬂ@%yﬁ@ﬁ@bﬁ%ﬁ but
preferably I%@ﬁiégﬁ froma mammal %1 %Duse or rat, nore
preferably f Gﬁﬂﬁmaﬁ‘ﬁﬁﬁﬁwpﬂﬁgu% ?‘ﬂ@HEQW 2t ai ned from t he
nucl eoti de o) adtedimgaltd chibjeeq tigramer die&ﬁieﬁﬁ eftthb eutgedn is diagesed ak ngyirtgothe he

present invenf 'O“UDEJﬁaﬁcgﬁ &g é be used as an i mMmuni zation antigen may be

a conplete p el 0 or peptide of the protein. A partial peptide

may i ndOLché ff‘dtereamfﬁbfl euchtaheefami rr@}’(lm)ludeethqﬁﬁﬁaft ofor carboxy (C)-term nal
fragment of a gy @%hﬁiﬁlr%f thé Q?pr@srsﬁﬁﬁg\tfel 'O?EEMA%‘ in &e@l@%@li@éﬁe%mﬁ@d &Rk pody

is defined as a protel react ngth or a
fragnment of émgéwﬁﬁg”ﬁéﬁﬁﬁﬁéd“1%@@t%?%mﬁﬂﬁ@@e@ﬁ@6€1nent antibody of the

present i nventy)e@Bmpan dgm@@gﬂezs@oﬁlreagrmmgmemmdm% @BC@Mt@ﬁl&V&g an am no
acid sequenceéﬁﬁlecte from.anon

f
Syht hesi o1 ng. o dgpees i SRRt PR kR B wriel R SrPthuo iRl o
pepti des may SEMAPB iiosiallhiyorqrguiviaieadtopthe oancemus sentad levehandgen. |1 n t he

present inventd, %ec&@reché)%ﬁtﬁ@c‘?ﬁé}tdaﬂ@er(u%a&em I @' l%:]%f% hlﬁgﬁ%e{?ﬁs ﬁ&ﬁ%@@t ed

or linked wth’ca t he i mMmuinog en
hemocyani n ( KeMer fosbeetdtedk rowep @) the carrier. N@thod for conjugating KLH

and peppiglg a rﬁe?r@s@nﬁ’ﬁ%nd&ﬂ%% prévitide ﬁﬁétﬁ)su& Q& @(%] A FR5RB Tk MEkninthedeNe

encodi ng a pept.ide of the invention or ﬁ? her eof may be inserted
into a known SBRBFLEYL) i QT (PeslitRsrledip g AU .f%mtg &ma&%@%owa%@%ﬁhﬁﬁ G@dsst cel |

as descri bed tﬂé@tl'e&IW’ith tEé\SEN/B@jB p@llyp@pidb@et}Qrprésreaglmieéﬁtloﬁqherhﬁﬁfmmsdnﬁnd
recovered fromthe o st andard net hod,

Lo ®0 ubs S YR i eh o MR B AR of alifuiy ) SHATIE (el T
expressi ng t heinpdptipyePeferaligi the Lywat wsludes, huchent balted te ymphegaateedlcple ptide

may be used ‘}?Sér@l?é@'agg CLEO?vﬁQl Rﬁﬁ}fulgﬁg??%k??{y a Im Yclfe | %@'oﬁ@d

with the antigen, but pre erab e conp renta cell's used
for cell fusiementsor éfré@fﬁmgﬁb%e%%wmof thenSEdéBagene ginp ﬁfﬁﬂ@ct@r@nmfa@h&,l a,

Lagonor pha o&mﬁgﬁﬂg%émiﬁymngagaydg@nuﬁggﬁm@Qﬁnals of the famly Rodentia

i nclude, for exa rat a mal s of the famly
Lagornor pha i ndMa agﬁﬁggéﬁﬁﬁﬁp%anPgﬂﬁgpgﬁﬁﬁ#ﬂﬂﬁghé?n?he Primate fam |y
i ncl ude, for dkpamHagentdomintdcayig dfe SENASBprotein @l the immbigbloginkieyfra as

Macaca faSC|gHIg;| rhesus nonkey, sacred baboon and chi npanzees.

[0191]thhods(¥or |nnun|2|ng animals with antigens are known in the art.
| nt r aperi t onedf) areagent for detecting the biological activity of the SEMASB protein.

[0161]  Examples of reagents suitable for the detection of mRNA of the SEMASB gene may
include nucleic acids that specifically bind to or identify the SEMASB mRNA, such as
oligonucleotides that have a complementary sequence to a portion of the SEMASB
mRNA. These kinds of oligonucleotides are exemplified by primers and probes that
are specific to the SEMASB mRNA. These kinds of oligonucleotides may be prepared
based on methods well known in the art. If needed, the reagent for detecting the
SEMASB mRNA may be immobilized on a solid matrix. Moreover, more than one
reagent for detecting the SEMASB mRNA may be included in the kit.

[0162]  On the other hand, examples of reagents suitable for the detection of the SEMASB



i njection or subcutaneous injection of 4@antigens is a standard nethod for

i mmuni zation of mammals. More specifically, antigens may be diluted and
suspendedwDroegdepr opri at e anount of phosphat e buf f er e®#CTAP2MZ0(EPBS) ,
physi ol ogi cal saline, etc. If desired, the antigen suspension may be m xed
wi th an appropriate anbunt of a standard adjuvant, such as Freund's

conpl et e adj py@sih,or Mmmmﬁdmmwmgmeaﬂmetebeﬁm@dﬁﬁlﬁﬂeﬁnﬁb@d&eg@ thanmal i an

ani nal s. Pref is.fal b vera ons pf antigen
o ed with s EARST skl P e R PR htifl gy B8 2N O
2012/ 169200 P@Tj@%ﬁalmr@)@&mahdfpuhmore\aay yragment & nelbfisatioAte.gpphiopricat e
carrier my algh4es ﬁaﬁ %‘éaﬂ 32’ let% i e nfro & 1 ﬂé@dais'tﬂé‘reﬁgelﬁ%ve

serum may be exam'ne r -an rea nt of

desired anti b asghe {r@grgg]tpé rrgﬂgllfeﬂﬁlaannhmx Istrdisetge hglémgsatbﬂttﬁéo pepttiMasgBof t he

present i nveptitei ok iRfniHoRNaEAE tRignfeat hefbt. Methb®0d phéare hb iRt zed
manmmal exam ned for th i hcrease of desired gntl bodies in the seE %n and by
g FRPGIAY

separating s@PUPREGIA t éieEFB%OftR?OEHV LSRG KEPWR L thiatthiy anggp
anti bodi es i me |eU1ﬂ>ﬁ)yfeéﬁrumeqmﬂteﬂﬂ invergioh he prephi¢cucnaltivadics hodle@svalags wel | - as

the fract] on eonlathignbic RO WRLRNGLy BOLABRGLSR SR b faplatad fdom the

serum | mruno can prepare 1 ON
recogni zes orviaydlrdcvehlrﬂ@;gt ioden delmﬁdalpﬁhegewﬂlmqwdmbﬁbmndsma’qlg)dsff@rlaeam@pI e, an

affinity col %Hi"b&ﬁéépin@(@lei’&ﬂﬁ% 10®iRERE bidGe Qlfmﬂo'a?es RS 91%?1“[5 gle@‘é?é“%vbl‘?ﬁnox%‘ﬂl

further purifyin ractlon using protein or G col um

[0193] To preﬁlﬁregr@ﬁ%@ lshels aa%mt%&eéﬁg@y heﬁmnweéém eafeéelefdwe@&%d fromthe

mammal i MmuniM&dowdr! MoteltBarfdte ig@fenang dekRecikede SBIMA BB phdisiheasest ihevedd of
desired anti boﬂ@eﬁs in the serumas descri bed above, and are subjected to

cell fusion.! "mmune cell's used for cell fusion may preferably be
obt ai n¢d163] omBpelkéenay Ckrh@n npre fhanoad op tieaufibramentined réagetns. Thﬁsledcam th the

above inmmunog {ﬁl%rh&ff&déda ohfj%atﬁ%%ﬁ)}e%%eﬂgﬂ b‘ﬂ%ngﬁ' !rc?erJ ﬁ?t?%?é WA

d
nore preferab acquire rop e s%ei ectlon

of fused cel log alni}bOdmg@nst aﬂﬁé\/léé&mptldmnmm@ aadndomtyleb C@Iéurm €Hn be

fused accor di;pgi{@akdvewa éd?%? & %@m@é&) dhi& Hﬁécgpi% r feMdesiei n et
al. (Galfre (El)ndtlp astel ntlv@ rea nztilm) g T? ! )).. [0194] Resul ting

hybri domas o@fl%‘?%iéf&%\}l%%EMéﬁB WélﬁerF%gﬁarB@es%ﬂswaé@ #yOizineq frale ng them
in a standar dub‘ge&teaﬁmgﬁt JAREHr Wirku ey fasin b%&ﬂ&@uylm«elwm@eﬁ‘amdm@ﬁeagems .
amnopter|n ng. t m dl ne .cont.al ni n tu styp|ca Yy
cont L hued 1n ) Fis ST rRsAiR P Sy et Thoq SRS BReln® eutb 4dn' P

bei ng suf fi cicemimer@aladnd omerastdndpbiat, andteding bififers, dauehts ; fhlgereoeefes, @ynmg‘eSt he

desired hybri, g@mk(a Qﬂls&’éks([%% Gelitied) ta EOCS'IS‘OMTQ&R%&H‘%% m&{gﬂﬁ& ?hte'ké‘g

dilution may be per orne 'screen nd clone’a uci ng
the desired &prgemsdayd syahros) beyvegpdendiip @ironigineh @ithisdokelntivble, conwnwm BRY a

non- human aniifahdel SotflddNViRisZ AR tatttibeaNTIRNddn@ier§ Afay PE EHRTATELR Y R HEO R
human Iyrrphoé’ﬁ[es such as .t hose infected by EB virus may be inmmuni zed W th

a peptide SIS, SUC SN §T BBFYS or their Iysates in vitro. Then, the
i muni Zethd) ynﬂhaﬁy}f@Sdl&’ieﬁit f)ﬂﬁleqbreaemthn‘immam -volleni thedeag’yr&hs)ﬂﬁrdbelaganithhﬁ are

capabl e of djv
roduci ng a gromsen At by RO eb R0l SIS BB AR can
be obt ai ned (Swtpexaﬁwm@@ldaﬁtmnﬁglhedtldra$3@n§henl@asmem;@pI:letcetidnangiﬂo of gigo

63-17688) . ﬁ%&%]s I!?f;) rﬁ%t Akned a Eﬁ’ ﬁlhgmﬁesaéé‘ch%l?t%ﬁﬁﬁ?%héie& &S Qfo%@} ed into
t he abdom nal cavit of a nous the ascites are extracted. The obtai ned

monocl onal af@st HERINY Aghcapgain 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 SEMASB 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.



58 WO 2012/ 169200PCT/ JP2012/ 003740 purkfied by, for exanple, anmmoni um
sulfate precipitation, a protein A or protein G colum, DEAE ion exchange
chr omat ogwapbiz/we20an affinity columm to which the pepti #€TOP2a1/e0334esent
invention is coupled. The anti body of the present invention can be used not
only for purification and detection of the peptide of the present

I nvent ifone5] butThelkstofake preseindivdatien nay fiagen lrﬁ:hﬁiead]ﬂ)sﬂlﬁb agmmlsmprefort he

d f Al h
muni zed | yREABRYE SR aaapisg s PR e e T hEPa SR S "
oncogene and bapegpafedrbyprodipetigritEMaABglooniakt samplebaut then a§saL@F [ddnSICMavda
antibodi es t s oRjak 'élﬁ?elgaa[‘ptpﬁleﬁlS%/IA?E%%&E%@B&@EEB@& a}”ﬁé E&ieg‘?@e“ ¢

englneerlng t echnl ques exa orre

Ther apeuti ¢ Wblﬂ\%@ﬁ%momﬁpﬁeﬁﬁoiﬁlﬂé\%ﬁ@ﬁpﬁnﬁ HePopitive Remplaiof &9 S@MééBm by

Mac Mbl | a:" PUEiaP&&lﬂ@@mHEQrﬂtﬂi@@@ﬂtext JE@Me Iﬁé@ﬂpirﬁentg)anﬁlﬁ&PWMMBaﬁaﬁﬂé thdy
may be cloned froman i mu ch a ri doma or an ni ze

| ynphocyt e ptod ll??éltPWéellégﬁ] bﬁ%\{msgﬂg\é‘#?gﬁlel i5ve RO syPPiEdt- d%Y ect or,  and
i ntroduced i kamplesmoeahiusthe@upsfépaluie. a reconbi nant anti body. The pr esent

| nvention &l sq, PROUST LR D RAR] SO RAU RS AL ERAT £4. 88 ARATIGR R0V

[ 0198] Furtherm)re an an resent i'nvention
of an anti bodyreeinmyairfarted pm’i@nbhm«;of sscx:lﬁcﬂilg raepginizeld byl dlee arrblbod:eowlenor e of

t he pepti des ppgseﬁtqgvén%gg“@rﬁagﬁgh{hgl%ggnce t he anti body fragnent may be
Fab, F(abi)?2; Fv or single charn Fv (scFv), in which Fv fragnents fromH

and L dAHs diremplega @artis)peptidanel Bp presens inyerkian 1I{°Hl§1§tP8WPéPUC}§’|S comppse Nat |
Ac adbSCI USAO?&dle@S 3 ?p&f’etribl‘;a 88)and thdre @r&&@BllnyOC@hhguOL@ ArARs ada@m the agment
nmay De generate reatl ng an an in or
pepsi n. ALt cAITAR A JEanesata TEMEBHR I PirerhAr Dbl CRPaianee Ay Bed by

const ruct ed, derstng @danthbdy ana exgre &sg.oblovdeisoue) anidg emmtemsmd peptidn
appropriate | [ 968- 76
(2508]" ' Ber t SO LpRLE (R EEprel @ ASARRL The el s GBS g2 Ob
and Skerra, mshlddBV@ﬁﬁyﬁm paptgies 492s §¢8ribedggive. Lanoyi, Met hods Enzynol

121: 6 e S cer n [
Bird aﬁgn\gﬁl (kél?f% %I'rﬂe(ﬁgg% IS@@%Iﬁbc%r%o&h 9: 1326%&%153;;{?@&&3% @Iﬁfgrél%ﬁ%(béggg) may

be rmodified BYTERAE hsAiiTeRnes batween de pEoynigH aﬁBT andpdy apg that in the
pol yet hyl ene cgﬁy@ehdlﬁgE@)trolfm@ppraeﬁemnbe AVEV, Taa sw&\lhsiitﬁlSpefcw’d seh nodi fied

ti bodies. Th d t. b bt he. f
o a1 body. e R h i dhl S FRDer 08 BT Samsr RO, pbif e "
[ 0200] Al t er nakpresdign praduantSEdyBobf thheepr skthe qiantignof e anay> EMADBL ai ned
as a chineri %nﬁﬁﬁdgqg’gé&em*ﬁﬁ&d‘%% ﬁ%%élefu\&/r?t?le ?u{ S8VA0e fefe béﬁ%@w@&x%ﬁ‘t&%?ﬂﬁan

anti body and t onstant region rom human antib or as
humani zed anfPBBRh¢ONile| udi ng t he conpl ementarity deternining region (CDR)

CZiS?LIZ}/ i gO fg8m NRRRGHBErYdiROHYa diaBostit RIS @% PM€ent invention may include the

920 PCT/ JP2012/ 003740 wor k regi and t he const
derived fromPh iﬁﬁ PSRy Invepiign %Hﬁl angk d’i1 %Clﬂ%lhmg]élgﬁ?%@aﬁﬁe %Ggrd}? 'ng to
known tec hnoldegymg-hlmen gpdcifanC Thhudieg paigeoicpedtideyg andbHLA tna)ﬂecu@s hadent CDRs
or CDR sequern rt in ue (see
e.g., Ver hoeyg%méltbegﬂl N %}S@%IB%&”@FSP% i%fg?@%gf%f%g?%nc%écor glg? “such
humani zed antitfodlles, desovilexefite paptidd otithe presaianedntios @b@t@dﬂh&lmqled@ss
than an intagt, Jﬂé"%ﬂleﬁ% HRRRcHOM RIS dp@@cQuﬁHp%d;EHgéé&f%’CTﬂ§ thereby

correspondi ng seq froma non-human speci es human
anti bodi es i KerRldESgrlist AetRCtRRy F%B!Ténqeé‘@ﬁ@ﬁ@eit%taé@dﬁf Pinb:ﬁr tFgrtefmiisan 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.

[0169] 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 radio-
labeled 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-



framework and constant regions can al sg;be used. Such antibodi es can be
produced using various techniques known in the art. For exanple, in vitro
nmet hods iwoabeese of reconbinant |ibraries of human amCirezy2/Hesagmrent s
di spl ayed on bacteri ophage (e.g., Hoogenboom & Wnter, J. M. Biol.
227:381 (1991). Simlarly, human anti bodi es can be nmade by introducing of
human i mMmunogkpids delel@GTDSﬁﬁ thet jeBipB@EINBICo@RINTFAbSy te€d@ived MoetheRubfitch t he
endogenous |m’runotg tl 2 %Inn s _have been partially or conpletely

i nacti vat ed. “THs ggop SULIFNg TR & Bed, e.g., in U S Patent Nos.

6, 150, 58470] 5 Siie, BEEnt lﬁvﬁnﬁ)ng@lﬁher@@ﬁ@sﬁiﬁﬁhodﬁ D 5liapP65ticn 2688 fdixFaluating
5,661, 016.

honogenei ty. Q]l?E'or exglcgfggﬁlﬁgggﬂfbfc e ﬁmﬁgﬁ%/ﬁldg%ﬁtﬁ%g? F(E)i%sfco? bl Eée}elgn%n I body
can be perforhe amh@@mear olfhe mentéors éﬂaﬁ‘ 44 r@ﬁrlatﬁé ppRitdes jag é@slcahedrﬂ@ﬁtrﬁ@d%ams ed

for general peet&i a&sfeag%ﬁfs f@f(@mﬁla@ing bhﬁreﬁf&lhggﬁil/mﬂﬁﬁe RepSRRF akele@Nthe
i sol ated by theapro |at§ aﬁ ected, and co ed use of colum
fFY W%Ff

chr onat ogr ap hringgm §3E S§§O PAY BRddyGe Wnt?quing &P IMpUpPEEn With 4t on,
sal ti ng-out, idimnysimspetDSelpohyaes yit ianivte Lgedrtaih aﬁbdid)piem’seﬁly&uhﬂdnces or

i soelectric fo (Ant i hodi L t ory Davi d
Lane, - Col o sSoTHE aPaR 2R EPin O pAORER S el Gerin ¢ T IeBET )
protein A colaudrhmdrtd ther ppilnedape(siimay barnipéoygd ed tl@sreilgmt dihtipaptide col um.
Exenpl ary pr %a%’eﬁ‘ts 'ﬁlagcﬂels'&m& tb Qe Ql‘[§edja°setﬂe irﬂﬁlhh’&&n Ag)sr 8%&@[{%& ﬁrat Hyﬁ%d Bm PORCS

and Sepharose har maci a) ngn tograp wth the
excepti on of SB§l¥ 4nrﬁrtayfswﬁe¢1u%f'e%elaﬂr%w r@%lﬁ&c 1C$1&‘?Y‘é19%fﬁ§1ﬁ§éu¢@rﬁséﬁ%$aaphy
hydr ophobi c @{Mrﬁﬁ@f(ﬁgﬁt@d@@ﬂulaﬂl@bpﬁlbklhéﬁiﬂdqmerﬂeﬁ)ﬁ%ﬁﬁsem @rlmgsaoqgr aphy,

adsor pti on chromat o d the | Strateqgi es f n Purification
T Char o0t SRS O AR AR Bt S B e B SRl i ot
al., Cold Spmiunglddarabasphabonay be wlﬁaﬁﬁo@hﬁ%kbenﬂlﬁwalmmemre@mm)d

d HPLC
D e B RsTREE S4hsn b ML RIS Rl ARSIty o5
i mrunosor be nicobepsiag of Bolagny su(énﬂywqcmﬁ@ats@ay ale o) knwpdhmmba@s ay

(RI'A) and/or alt%b!ﬂé%éfﬂﬁ‘é@&ﬁﬁ%&eﬁ@%eﬁ%ﬂﬁ%@o&ﬁet@iﬁ%ﬂi ® Beh@ndRicug@mh bi ndi ng
activity of the antibody of the invention. In ELISA the antlbody of the

present i nveREPHE I%gqnm?ﬁbﬁdﬁ%&fwe%nmga%ssachp@pqqne%tl%?e Bhe invention is
appl i edotm]t haﬁopbmrﬁpleapk@uaém the §Iagamlt ﬁw@ﬁNrﬁﬂnQy Bgu@ddﬁwfaﬁckr s@thiviO

2012/ 169200PCT/ JP2012/ 0037 Ii t()i eu tltgure su e nahant of
antibody. pr oV hE Bert Beep Bdcaitond i Rl P BEFRS! 1BhER:
secondary anEPMCﬂ”hafothan@mm@srenhetlpnomﬂwnagdzn dnmm;/irrmmdlogsn Thbdlled Wi t h
an enzyne, Sltle&fhn‘?e? ac'ol%% éxﬂﬁami%s%ﬁ% éﬁ@crtrg'sg 1%894 élﬁ%e @%&hﬁ%Tﬂé gsteé‘ d

i ncubat ed. Next, ter was stra as p-ni trophenyl

Dhosphate. | Ommial SencATH 08 2 106d PRombABmbmacs. SaeTreddtr 84 9%60

eval uat e the 190¢) ﬁ@@ef&rﬂﬁieﬁﬂe Beduenty ¥t OF ahfi@nspepiie CT. f)d;@lﬂlﬁi%ﬂtm akahpR
nal or, Nterm nal fragnment as the

tid h
gﬁlto i |ge(ra] S”Sv&?%a& g :’?E)Og]f%ﬂoﬁac SUGEUS-ty SRR E g“‘&‘?ﬂﬁ“ﬁ%‘&;? PeBP%‘c%tﬁg
(Pharnaci a) rimentien umgde tzenewad uadectibel ddwyvi ty of the antibody according
e e B ERenta MRS b SROBTDERARAYE IPRAASEE AL AL o e RteEtec”
t he i nventi onporsling Hhﬁﬂ}eevasm;me@ﬂ basa 2onicaigiobulbia tcpgfptelraiea@ﬁmt)heulamventl on,
and detecti ngo&@le&‘?ﬁﬁﬁé tHd lteQecakBHI?P%rrﬁHﬁP&teﬂﬁeB Waﬁ%s Bf&%n?l'ﬁ%eﬁ%@%ﬂ@nd
t he peptide cause t he Retho detection_or sur enent the peptide
accor di ng t o ¥ &3 REMIRYSBrEngHseeh dripfheRiofejn. J@F@cﬂttreaﬁavmwﬁéedawﬁ%t i de,

t he net hod C@meldadomﬂeﬂa@eﬁ/@fnhﬁisyd of the xRaslebE AL Sonple W Clreph@idae By de 1S

used. [0206] >r(1%elans of ﬁ&o(%(ras%er?’[?y laBglecti streptalwldm 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.

[0173]  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.



The present invention also provides a ygctor and host cell into which a
nucl eoti de encoding the peptide of the present invention is introduced. A
vect or ofwoherprwexent i nvention can find use to keep a BROTIIRAKIR/0E740
especially a DNA, of the present invention in host cell, to express the
pepti de of the present invention, or to adm nister the nucleotide of the
present i nvemi¢dn74:0r568€5e01 1991 iy ludind3plilsest the prenit invent@or) @6t exe@iple,and

IWi06. Dt aPpRa PG S AR BARTESIon e b aF ERR Iehrireefiildap §;,0
anpl i fied inaRlyowlfor thegresenesr Kentigengetdic @Hmng@emﬁampt@iﬂmﬂ bleodcol i
(e.g., a drugs Hliz c%hﬁﬁfh‘?g &%F&q&f‘é Sélﬁ%a{%e @Vzﬂﬁé{&} ﬁt&é’lu@«%on%@é PR ¢snand

tetracycllne ora enlco or t exanp
ML3- seri es vé@m&a@ng ﬁf@@eﬁéw@§ Rﬁ@a%@fsthe pBRBtoN. AR @b gppropeiate s@mg&n pt,

?t c., can be plelﬁé‘&' CEhé &g[paﬂ&}[dtdeﬁrpo kb dan Hlié::%lrﬁl-:y@éd qaﬂe;ﬁi%l&m efs Q%tli\gtyuz ed

or su and extractin S we ors scri ped "above.
When a%iﬁﬁ ihS RTREAFSIRApR g‘?f‘c‘ésefl ﬁ%re&%‘ftt%f%“é*“a{en £ @é@h?fe% WFEWET on, an
expressi on vEBMCs olaamfed ﬁdnuxpatleﬁomoemaﬁenl\eth ANin@XNIcEss ey beaatigred 0 be
expressed in E_ ¢ r jified
in E coli. W]mﬁ %r exa esltllj1 8 f;ﬂslé 5‘%&@@9&%{}&{ é%r?tvg T—]igllba%%m 19;£1A E[I%Ee’ are
used as a hosghd peptlde ephepe\ﬂ@@gqmts Shigatapnivavhe @llqkr speotfmrmolearieseasept o, the acZ
promoter (\War ngtléhtt afd selec%ﬁtler fhe %ﬂélgsé%e@m%%%émcff@%ﬁe Jac@me%ﬂ b/ (1992)),

araB pronote nce 240: (1988)), T7 pronoter or

the like, t hal‘tlffl‘éaéfﬁi ¥ @P@r@ﬁéqewf@ieﬁ%s@e@@é (=i ip dlgp $a|mPé“~‘ IPEPtides t hat
respect, pGEXf E¥-idvedndoahiBGlR)be usel ALMPKELSHibSYRE aillng((E2hAURRY weDRGGWnamd pET

pol yrer asey , (st 065 301 IBSBOFEAR DS OIS BY VR RO R rBiE Rt Vi e

i nstead of thed Atmnbedwseﬁt[mbsrat(ﬁxyl M4nuah Haklysw antiiame,dfcdd Speyg B]Iaﬂ:m)rcont ain a

si gnal seque t
directs the p%eélg(t)ga1 ry??eg%el‘éggdr%&%&cfn%ﬁ?ﬁﬂ erl eggssﬁ?oagﬁﬁg %ﬁi %'ntg
pel B si gnal serpsariveh enighodess rady, mcl&ld@ﬁ@s@thabtecmgze 4Bepside 1198T¢)CPntCszfrﬁ$1 for

introduci ng @ff A hR1defd PE SaktHoBiek '&%t%ﬁaﬁ%ta pBpsde-0Rlc Sothpiek ude, for exanple,
t he cal CI um chloride nméthod, and the el ectroporation nethod. [0208]1n

addi ti ddl e E.Thegeptidgsgpnd é‘szlélﬁﬁ%l%onsesa&sl?ee%rg?e@hWé&tm%avaéﬁu@&r o Sl Gl s
(for exanpl eus@cEMSof Whikh Tafdl&@ﬁ)beﬁﬂﬁrdi)ﬁ%r B@&n()é\lub‘é ﬂe@erﬁﬁiv@ﬁtuﬁﬁproﬂzﬁi(eslj) :

5322 (1990)), | |

Cro Lol L adhod REAMEoy SEBY SIRHER a i B SR R SRR by °

Expr 6651 b e%wﬁ%“é?é%“ﬁ%%?ﬁg‘“ perii gggigge@?ﬁe@mf@@ﬁﬁ Lew,

X ! v ey LR or \a{'c Mé 1A in XLCW,
neo

expreSS|on vectors derived troviruse ] ressi on

vect or deri véaptidemdypadiicA clasyl molepplenp g ba&w@%w@meﬂhe emwmr@é@e n),

pgl\L/é 38 SF’;< o H§ t@d&d)r%gﬁfpﬁa%%df%f@ H&Cérﬁmﬂ%[dsyﬁﬂlofercﬁfé‘caﬁl?b gét@ﬁ?ﬁtu%bf Jiét@ctéaet g.
p p can be us or ci.n e 0 e presen
i nvention. ?@@S]aVWgo‘Yl&b?g >P§1Pt Ofm-? aiderr Oﬁ%i‘%ﬁ h’hfm piEfgred eieh as
CHO, COS or NbiHdkdt,aedihding ‘piﬁenewé@‘ttbé pqhmlalod ceapley naayfeamoinebodyecesgatey f or

expr essi on in ex V40 ( | et al.
P BB SR RSB y My
(M zushi ma etample, sudhab aitemadiopsyRes: 2!18) be‘c‘i@ﬂ@d bi@@@d@rd PCHi’eaIﬁIMﬁO@tlommt er and

the like, andpr&fienahd SEMAW% Ige)ilﬁ ekgh 1%%%%&%16&9( fek 805 (s PrBRAfeS nefed
exanple, a d g resi stance gene sel ected bg)/ drug ( 8 onycin,

418
Exanpl es of RAGHHheELelPsuGOf fXantiay coRdifiant @d. RN fqr%zﬁMééB APLiTieRte | )e)

pPVAM - pDR2, I@BIKbBﬁ‘énd&BW@MB/ZJ]@BS}{e adtflePOBiwhich QZLALbIp6RIA  fererdcBe
pr esent |nve tion is described in nore detail with reference to the

Exanpl es. P&, while the following materials, nethods and exanpl es may
serve t[ﬁl’é(f}m sﬁrebrné;l}oftheodmigrra)anq/mwoﬂt mvnlvmbntragtu@dbmmgngl sanplaisolated
embodi ment s gf, &Q?ubﬁéc‘?%ﬁ{ﬂt a%}éfm%aﬂc é}ﬂﬁé SER SO RLY &H{iﬁ?{&%&gi%'de edstrate

aspects of the present I nventl on an 'n no way e scope of

t he present ithariasanenof the SEMA DB HdrAlbimding peRiidd inj the bw@ga@aﬂ sagnple. A%wdl y

recogni ze, mptRAds Gk IRt Rlch ﬁaﬁh@ﬂe%ﬁol@élcﬁ%ﬁmﬁﬁl 1ﬁ RbficRnt Pﬂﬁﬁnﬁf &Fthi bed
herein can be used in th practice or testlng resent invention.

Exanpl es [OZ%TI}\?&P‘%PP‘%\W dheppramstaffocraditions pf |erg~.>e<‘§ncenrr2 1014 (AMPSIBBILE: t%l tive
B- | ynphobl astoid cell |ine, and COS7, African green nonkey ki dney cell
line, were purchased from ATCC. 11021216andi date sel ection of peptides
derived from SEMASB



62 WO 2012/ 169200PCT/ JP2012/ 003740 9-nmgg and 10-ner peptides derived from
SEMASB t hat bind to HLA- A*0201 nol ecul e was predicted using binding

predi cti oNO0fMea0e " Net MHC3. 0" (http://ww. cbs. dt u. dk/ $eTuPEH0e0VHC/ )
(Buus et al. (Tissue Antigens., 62:378-84, 2003), N elsen et al. (Protein
Sci., 12:1007-17, 2003, Bioinformatics, 20(9):1388-97, 2004)). These

pepti des wer gofiy Nidi@si, Zeallday th3i spsyifit hesh&idnlehSan thé 8gent exdSEMaCIOHUANG t o

dard L has. hesi ; d ified b .ph hi gh
SRR R N i T T

identity of thetageptthdesemweith thiebietagicaéshniple arealopditioad kidPlrChaidserals s

spectronetry 131 ink td,\; { I i :

di et hyl sul f(()))%lﬂ l?ﬂ%r: §§1218 t%ﬁ@;g%@@ﬁgﬁiﬂggz &r%‘@?ﬁ&%ﬁ%ﬁé@éﬁl %SIE]dnltSvi tro
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munologically responded to the immunogen(s) that has/ 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 SEMASB peptides.
(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 SEMASB peptides is administered to
the subject, immunological response might vary depending on the peptides. In that
case, by comparison of the immunological response between each peptide, peptides to
which the subject show higher response can be identified.

[0183]  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
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to the extent SEMASB is also expressed or over-expressed in a cancer patient.
Moreover, intracellularly expressed antibodies (e.g., single chain antibodies) may ther-
apeutically find use in treating cancers in which the expression of SEMASB is
involved, examples of which include, but are not limited to, esophageal cancer,
NSCLC, RCC and SCLC.

[0184]  The present invention also provides various immunological assay for the detection
and/or quantification of SEMASB protein (SEQ ID NO: 49) or fragments thereof
including a polypeptide composed of amino acid sequences selected from among SEQ
ID NOs: 5,7, 27 and 34. Such assays may include one or more anti-SEMASB an-
tibodies capable of recognizing and binding a SEMASB protein or fragments thereof,
as appropriate. In the present invention, anti-SEMASB antibodies binding to SEMASB
polypeptide preferably recognize a polypeptide composed of amino acid sequences
selected from among SEQ ID NOs: 5, 7, 27 and 34. 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 SEMASB polypeptide is inhibited under presence of any
fragment polypeptides having an amino acid sequence selected from among SEQ ID
NOs: 5, 7, 27 and 34, the antibody specifically binds to the fragment. In the context of
the present invention, such immunological assays are performed within various im-
munological assay formats well known in the art, including but not limited to, various
types of radio-immunoassays, immuno-chromatograph technique, enzyme-linked im-
munosorbent assays (ELISA), enzyme-linked immunofluorescent assays (ELIFA), and
the like.

[0185]  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
SEMADSB 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 clinically find use in the detection, monitoring, and prognosis of
SEMASB expressing cancers, examples of which include, but are not limited to,
esophageal cancer, NSCLC, RCC and SCLC.

[0186]  The present invention also provides antibodies that binds to a peptide of the
invention. An 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.
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[0187]

[0188]

[0189]

[0190]

[0191]

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 SEMASB peptide. In a preferred embodiment, antibody of the present
invention can recognize fragment peptides of SEMASB having an amino acid
sequence selected from among SEQ ID NOs: 5, 7, 27 and 34. 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 con-
jugating 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-
patibility with parental cells used for cell fusion is taken into account. In general,
animals of Rodentia, Lagomorpha or Primate family may be used. Animals of the
family Rodentia include, for example, mouse, rat and hamster. Animals of the family
Lagomorpha include, for example, rabbit. Animals of the Primate family include, for
example, a monkey of Catarrhini (old world monkey) such as Macaca fascicularis,
rhesus monkey, sacred baboon and chimpanzees.

Methods for immunizing animals with antigens are known in the art. Intraperitoneal
injection or subcutaneous injection of antigens is a standard method for immunization
of mammals. More specifically, antigens may be diluted and suspended in an ap-
propriate amount of phosphate buffered saline (PBS), physiological saline, etc. If
desired, the antigen suspension may be mixed with an appropriate amount of a
standard adjuvant, such as Freund's complete adjuvant, made into emulsion and then
administered to mammalian animals. Preferably, it is followed by several adminis-

trations of antigen mixed with an appropriately amount of Freund's incomplete
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adjuvant every 4 to 21 days. An appropriate carrier may also be used for immunization.
After immunization as above, serum may be examined by a standard method for an
increase in the amount of desired antibodies.

[0192]  Polyclonal antibodies against the peptides of the present invention may be prepared
by collecting blood from the immunized mammal examined for the increase of desired
antibodies in the serum, and by separating serum from the blood by any conventional
method. Polyclonal antibodies include serum containing the polyclonal antibodies, as
well as the fraction containing the polyclonal antibodies may be isolated from the
serum. Immunoglobulin G or M can be prepared from a fraction which recognizes only
the peptide of the present invention using, for example, an affinity column coupled
with the peptide of the present invention, and further purifying this fraction using
protein A or protein G column.

[0193]  To prepare monoclonal antibodies, immune cells are collected from the mammal
immunized with the antigen and checked for the increased level of desired antibodies
in the serum as described above, and are subjected to cell fusion. The immune cells
used for cell fusion may preferably be obtained from spleen. Other preferred parental
cells to be fused with the above immunocyte include, for example, myeloma cells of
mammalians, and more preferably myeloma cells having an acquired property for the
selection of fused cells by drugs.

The above immunocyte and myeloma cells can be fused according to known
methods, for example, the method of Milstein et al. (Galfre and Milstein, Methods
Enzymol 73: 3-46 (1981)).

[0194]  Resulting hybridomas obtained by the cell fusion may be selected by cultivating
them in a standard selection medium, such as HAT medium (hypoxanthine,
aminopterin and thymidine containing medium). The cell culture is typically continued
in the HAT medium for several days to several weeks, the time being sufficient to
allow all the other cells, with the exception of the desired hybridoma (non-fused cells),
to die. Then, the standard limiting dilution may be performed to screen and clone a
hybridoma cell producing the desired antibody.

[0195] In addition to the above method, in which a non-human animal is immunized with an
antigen for preparing hybridoma, human lymphocytes such as those infected by EB
virus may be immunized with a peptide, peptide expressing cells or their lysates in
vitro. Then, the immunized lymphocytes are fused with human-derived myeloma cells
that are capable of indefinitely dividing, such as U266, to yield a hybridoma producing
a desired human antibody that is able to bind to the peptide can be obtained
(Unexamined Published Japanese Patent Application No. Sho 63-17688).

[0196]  The obtained hybridomas are subsequently transplanted into the abdominal cavity of

a mouse and the ascites are extracted. The obtained monoclonal antibodies can be



592 SLWIQNI TA 41 10 281 W.NEPNFVA 86 13552 RTAEGPI MW 87 12 543 GLRDGVLRV 90
13 24 QQLRCGAWTV 91
WO 2012/169200 PCT/JP2012/003740

purified by, for example, ammonium sulfate precipitation, a protein A or protein G
column, DEAE ion exchange chromatography or an affinity column to which the
peptide of the present invention is coupled. The antibody of the present invention can
be used not only for purification and detection of the peptide of the present invention,
but also as a candidate for agonists and antagonists of the peptide of the present
invention.

Alternatively, an immune cell, such as an immunized lymphocyte, producing an-
tibodies may be immortalized by an oncogene and used for preparing monoclonal an-
tibodies.

[0197]  Monoclonal antibodies thus obtained can be also recombinantly prepared using
genetic engineering techniques (see, for example, Borrebaeck and Larrick, Therapeutic
Monoclonal Antibodies, published in the United Kingdom by MacMillan Publishers
LTD (1990)). For example, a DNA encoding an antibody may be cloned from an
immune cell, such as a hybridoma or an immunized lymphocyte producing the
antibody, inserted into an appropriate vector, and introduced into host cells to prepare a
recombinant antibody. The present invention also provides recombinant antibodies
prepared as described above.

[0198]  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-
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)).

[0199]  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.

[0200]  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



14 35 WLLSLVRG. 99 15 313 TVYSRVARV 99546 155 SLLQATEWA 103 17 648
GLDCLGPAI 113 18 68 SLLLPSLTL
WO 2012/169200 PCT/JP2012/003740

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.

[0201]  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.

[0202]  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
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).

[0203]  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.

[0204]  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
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[0205]

[0206]

[0207]

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 the peptide of the
invention, by exposing the antibody of the invention to a sample assumed to contain
the 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"
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, DHS5 alpha, HB101 or XL.1 Blue, are used as a host cell, the vector
should have a promoter, for example, lacZ promoter (Ward et al., Nature 341: 544-6
(1989); FASEB J 6: 2422-7 (1992)), araB promoter (Better et al., Science 240: 1041-3
(1988)), T7 promoter or the like, that can efficiently express the desired gene in E. coli.
In that respect, pGEX-5X-1 (Pharmacia), "QIAexpress system" (Qiagen), pPEGFP and
pET (in this case, the host is preferably BL21 which expresses T7 RNA polymerase),
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[0208]

[0209]

[0210]

[0211]

[0212]

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 (Lei et al., J Bacteriol 169: 4379 (1987)). Means for introducing of the
vectors into the target host cells include, for example, the calcium chloride method,

and the electroporation method.
In addition to E. coli, for example, expression vectors derived from mammals (for

example, pcDNA3 (Invitrogen) and pEGF-BOS (Nucleic Acids Res 18(17): 5322
(1990)), pEF, pCDMS), expression vectors derived from insect cells (for example,
"Bac-to-BAC baculovirus expression system" (GIBCO BRL), pBacPAKS), expression
vectors derived from plants (e.g., pMH1, pMH2), expression vectors derived from
animal viruses (e.g., pHSV, pMV, pAdexLcw), expression vectors derived from
retroviruses (e.g., pZIpneo), expression vector derived from yeast (e.g., "Pichia Ex-
pression Kit" (Invitrogen), pNV11, SP-Q01) and expression vectors derived from
Bacillus subtilis (e.g., pPL608, pKTHS50) can be used for producing the polypeptide of
the present invention.

In order to express the vector in animal cells, such as CHO, COS or NIH3T3 cells,
the vector should carry 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,
pMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSV and pOP13.

Hereinafter, the present invention is described in more detail with reference to the
Examples. However, while the following materials, methods and examples may serve
to assist one of ordinary skill in making and using certain embodiments of the present
invention, there are only intended to illustrate aspects of the present invention and thus
in no way to limit the scope of the present invention. As one of ordinary skill in the art
will readily recognize, methods and materials similar or equivalent to those described
herein can be used in the practice or testing of the present invention.

Examples

Materials and Methods

Cell lines

T2, HLA-A*0201-positive B-lymphoblastoid cell line, and COS7, African green

monkey kidney cell line, were purchased from ATCC.

Candidate selection of peptides derived from SEMASB
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[0213]

9-mer and 10-mer peptides derived from SEMASB that bind to HLA-A*(0201
molecule was predicted using binding prediction software "NetMHC3.0"
(http://www.cbs.dtu.dk/services/NetMHC/) (Buus et al. (Tissue Antigens., 62:378-84,
2003), Nielsen et al. (Protein Sci., 12:1007-17, 2003, Bioinformatics, 20(9):1388-97,
2004)). These peptides were synthesized by Biosynthesis (Lewisville, Texas)
according to a standard solid phase synthesis method and purified by reversed phase
high performance liquid chromatography (HPLC). The purity (>90%) and the identity
of the peptides were determined by analytical HPLC and mass spectrometry analysis,
respectively. Peptides were dissolved in dimethylsulfoxide at 20 mg/ml and stored at -
80 degree C.

In vitro CTL Induction

Monocyte-derived dendritic cells (DCs) were used as antigen-presenting cells to
induce cytotoxic T lymphocyte (CTL) responses against peptides presented on human
leukocyte antigen (HLA). DCs were generated in vitro as described elsewhere
(Nakahara S et al., Cancer Res 2003 Jul 15, 63(14): 4112-8). Specifically, peripheral
blood mononuclear cells isolated from a normal volunteer (HLA-A*0201 positive) by
Ficoll-Paque plus (Pharmacia) solution were separated by adherence to a plastic tissue
culture dish (Becton Dickinson) so as to enrich them as the monocyte fraction. The
monocyte-enriched population was cultured in the presence of 1000 U/ml of
granulocyte-macrophage colony-stimulating factor (R&D System) and 1000 U/ml of
interleukin (IL)-4 (R&D System) in AIM-V Medium (Invitrogen) containing 2% heat-
inactivated autologous serum (AS). After 7 days of culture, the cytokine-induced DCs
were pulsed with 20 micro g/ml of each of the synthesized peptides in the presence of
3 micro g/ml of beta 2-microglobulin for 3 hr at 37 degree 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 ray-irradiated (20 Gy) and mixed at a 1:20 ratio with
autologous CD8+ T cells, obtained by positive selection with CD8 Positive Isolation
Kit (Dynal). These cultures were set up in 48-well plates (Corning); each well
contained 1.5 x 10* peptide-pulsed DCs, 3 x 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 day
7 and 14, the T cells were further stimulated with the autologous peptide-pulsed DCs.
The DCs were prepared each time by the same way described above. CTLs were tested
against peptide-pulsed T2 cells after the 3rd round of peptide stimulation on day 21
(Tanaka H et al., Br J Cancer 2001 Jan 5, 84(1): 94-9; Umano Y et al., Br J Cancer
2001 Apr 20, 84(8): 1052-7; Uchida N et al., Clin Cancer Res 2004 Dec 15, 10(24):
8577-86; Suda T et al., Cancer Sci 2006 May, 97(5): 411-9; Watanabe T et al., Cancer
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[0214]

[0215]

[0216]

[0217]

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, 30ng/ml of anti-CD3 antibody,
and 125 U/ml of IL-2 in a total of 150 micro l/well of AIM-VMedium containing
5%AS. 50 micro 1 /well of IL-2 were added to the medium 10 days later so to reach a
final concentration of 125 U/ml IL-2. CTL activity was tested on the 14th day, and
CTL clones were expanded using the same method as described above (Uchida N et
al., Clin Cancer Res 2004 Dec 15, 10(24): 8577-86; Suda T et al., Cancer Sci 2006
May, 97(5): 411-9; Watanabe T et al., Cancer Sci 2005 Aug, 96(8): 498-506).

Specific CTL activity

To examine specific CTL activity, interferon(IFN)-gamma enzyme-linked im-
munospot (ELISPOT) assay and IFN-gamma enzyme-linked immunosorbent assay
(ELISA )were performed. Peptide-pulsed T2 (1 x 10%/well) was prepared as stimulator
cells. Cultured cells in 48-well plate, CTL lines and CTL clones were used as
responder cells. IFN-gamma ELISPOT assay and IFN-gamma ELISA assay were
performed under manufacture procedure.

Establishment of the cells forcibly expressing either or both of the target gene and
HLA-AQ2

The cDNA encoding an open reading frame of target genes or HLA-A*0201 was
amplified by PCR. The PCR-amplified product was cloned into expression vector. The
plasmids were transfected into COS7, which is HLA-A*0201-null cell line, using lipo-
fectamine 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 stimulator cells (5 X 10*cells/ well) for CTL activity
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assay.
[0218] RESULTS
Enhanced SEMASB expression in cancers
The wide gene expression profile data obtained from various cancers using ¢cDNA-
microarray revealed that SEMASB (GenBank Accession No. NM_001031702; SEQ ID
No: 48) expression was elevated. SEMASB expression was validly elevated in 1 out of
2 Esophageal Cancers, 1 out of 1 NSCLC, 14 out of 17 RCC and 4 out of 4 SCLC, as
compared with corresponding normal tissue (Table 1).
[0219] [Table 1]

Ratio of cases observed up-regulation of SEMAS5B in cancerous tissue as compared with

normal corresponding tissue.

Cancer/Tumor Ratio
Esophageal Cancer 172
NSCLC 11
RCC 14/17
SCLC 4/4

[0220] Prediction of HI.LA-AO2 binding peptides derived from SEMASB
Tables 2a and 2b show the HLA-A02 binding 9mer and 10mer peptides of SEMASB

in the order of high binding affinity. A total of 47 peptides with potential HLA-A02
binding ability were selected and examined to determine the epitope peptides.
[0221]
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[Table 2a]
HLA-A02 binding 9mer peptides derived from SEMASB
Start Position | Amino acid sequence Kd (nM) SEQ ID NO
330 FLLEDTWTT 8 1
450 LMSEAVQPV 9 2
69 LLLPSLTLL 13 3
1045 FLGSGLLTL 14 4
70 LLPSLTLLV 17 5
287 FVAAYDIGL 17 6
1049 GLLTLAVYL 18 7
59 MVLAGPLAV 19 8
447 RLFLMSEAV 28 9
592 SLWTQNITA 41 10
281 WLNEPNFVA 86 11
52 RTAEGPIMV 87 12
543 GLRDGVLRV 90 13
24 QQLRCGWTV 91 14
35 WLLSLVRGL 99 15
313 TVYSRVARV 99 16
155 SLLQATEWA 103 17
648 GLDCLGPAI 113 18
68 SLLLPSLTL 154 19
218 RTIEKINGV 165 20
43 LLPCLPPGA 204 21
148 RLSLANVSL 233 22
31 TVGGWLLSL 311 23
590 NMSLWTQNI 373 24

[0222]



VLAGPLAVSL 788 45 281 W.NEPNFVAA 1908 4§ 592 SLWIQNI TAC 7017 47 Start
position indicates the nunber of amno acid residue fromthe N-term nus of
SEMASB. Bvadimgegiossoci ati on constant [Kd (nM] are der ip¢gdPiaiang3740

"Net MEI C3. 0". 1102231CTL induction with the predicted peptides from SEMASB
restricted with HLA- A*0201 CTLs for those peptides derived from SEMASB
wer e gener at ¢tlatdegpy ding to the protocols as described in "Materials and

Met hods". Pept.i de- sgeci fic CTL activity was_detected %:ul FN-gamma ELI SPOT
assay (Fi gur e HEA-AY2 bindipgilqmer peptidesderived fvar $EMASII| ated with

SENASB- A02-9- 16| VAni) oS o] ] 9B GEYRGEL A02- 9- 1049
(SEQ I D NO 7y—(h);#5stim e h—SEMASB-A02-10-69(SEQ | D NO 27) (c)
and #5 stimillated 3t h SEVAERVARAVARVS S0 (SEQ1D NO 34)2\5( d) deronstrat ed
potent | FN-gamma p4oduct i onYasResigpsved to theg contriol waslls.| On 67
69 LLLPSLTLLV 13 27
1045 FLGSGLLTLA 31 28
58 IMVLAGPLAV 38 29
533 ILHSARALFV 47 30
42 GLLPCLPPGA 49 31
68 SLLLPSLTLL 67 32
508 SLHGCYLEEL 75 33
370 LIYGVFTTNV 103 34
539 ALFVGLRDGV 113 35
38 SLVRGLLPCL. 144 36
441 SLQDAQRLFL 158 37
35 WLLSLVRGLL 191 38
484 TLYHVLYIGT 353 39
137 QLIVGARNYL 416 40
148 RLSLANVSLL 446 41
479 VQAKDTLYHV 525 42
243 SQGELYAATV 531 43
106 VAFEDLQPWV 614 44
60 VLAGPLAVSL 788 45
281 WLNEPNFVAA 1908 46
592 SLWTQNITAC 7017 47

Start position indicates the number of amino acid residue from the N-terminus of SEMASB.
Binding dissociation constant [Kd (nM)] are derived from “NetMHC3.0”.

[0223] CTL induction with the predicted peptides from SEMASB restricted with HLA-

A*0201
CTLs for those peptides derived from SEMASB were generated according to the

protocols as described in "Materials and Methods". Peptide-specific CTL activity was
detected by IFN-gamma ELISPOT assay (Figure 1). It showed that the well number#1
stimulated with SEMAS5SB-A02-9-70 (SEQ ID NO: 5) (a), #7 stimulated with
SEMASB-A02-9-1049 (SEQ ID NO: 7) (b), #5 stimulated with SEMAS5B-A02-10-69
(SEQ ID NO: 27) (c) and #5 stimulated with SEMAS5B-A02-10-370 (SEQ ID NO: 34)

(d) demonstrated potent IFN-gamma production as compared to the control wells. On
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[0228]  While the present invention is herein described in detail and with reference to

specific embodiments thereof, it is to be understood that the foregoing description is

exemplary and explanatory in nature and is intended to illustrate the present invention

and its preferred embodiments. Through routine experimentation, one skilled in the art

will readily recognize that various changes and modifications can be made therein

without departing from the spirit and scope of the present invention, the metes and

bounds of which are defined by the appended claims.



(a) the second amno acid fromthe N-tggmnus is selected fromthe group
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conbi nation thereof fornulate purpose sél ected oup
consi sting of: amino acid sequence selected from the group consisting of S QID
NOs: 5,7, 27 and 34.
[Claim 4] An isolated peptide selected from the group consisting of:

(a) an isolated peptide that binds to an HLA antigen and induces
cytotoxic T lymphocytes (CTLs), and which comprises an immuno-
logically active fragment of the peptide consisting of the amino acid
sequence of SEQ ID NO: 49,
(b) the isolated peptide of (a), which comprises an amino acid sequence
selected from the group consisting of SEQ ID NOs: 5,7, 27 and 34,
(c) an isolated peptide that (i) comprises an amino acid sequence in
which 1, 2, or several amino acid(s) are substituted, deleted, inserted,
and/or added in the amino acid sequence of the peptide of (a) or (b), (ii)
binds to an HL A antigen, and (iii) retains the CTL inducibility of the
original peptide, and
(d) the isolated peptide of (a), (b) or (c), wherein the HLA antigen is
HLA-A2.

[Claim 5] The isolated peptide of claim 4, wherein the isolated peptide has one or
both of the following characteristics:
(a) the second amino acid from the N-terminus is selected from the
group consisting of leucine and methionine ; and
(b) the C-terminal amino acid is selected from the group consisting of
valine and leucine.

[Claim 6] The isolated peptide of any one of claims 1 to 5, wherein said peptide is

a nonapeptide or decapeptide.

[Claim 7] An isolated polynucleotide encoding the peptide of any one of claims 1
to 6.
[Claim 8] A composition for inducing CTL, wherein the composition comprises

one or more peptide(s) of any one of claims 1 to 6, or one or more
polynucleotide(s) of claim 7.

[Claim 9] A pharmaceutical composition, wherein the composition comprises at
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presented on a cell surface. ) )
(1i1) the prevention of a post-operative recurrence thereof, and

(iv) combinations thereof.

[Claim 10] The pharmaceutical composition of claim 9, wherein said composition
is formulated for administration to a subject whose HLA antigen is
HLA-A2.

[Claim 11] The pharmaceutical composition of claim 9 or 10, wherein said com-
position is formulated for the treatment of cancer.

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

(a) contacting an APC with the peptide of any one of claims 1 to 6 in
vitro, ex vivo or in vivo, and

(b) introducing a polynucleotide encoding the peptide of any one of
claims 1 to 6 into an APC.

[Claim 13] A method for inducing a CTL, said method comprising a step selected
from the group consisting of:

(a) co-culturing a CD8 positive T cell with an APC that presents on its
surface a complex of an HLA antigen and the peptide of any one of
claims 1 to 6;

(b) co-culturing a CD8 positive T cell with an exosome that presents on
its surface a complex of an HLA antigen and the peptide of any one of
claims 1 to 6; and

(c) introducing a polynucleotide encoding both of T cell receptor
(TCR) subunits or polynucleotides encoding each of TCR subunits into
a CD8 positive T cell, wherein the TCR can bind to a complex of an
HLA antigen and the peptide of any one of claims 1 to 6 presented on a

cell surface.
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claim 19. subject a composition comprising a peptide of any one of claims 1 to 6,

an immunologically active fragment thereof, or a polynucleotide

encoding the peptide or the fragment.

[Claim 19] An antibody or immunologically active fragment thereof against the
peptide of any one of claims 1 to 6.

[Claim 20] A vector comprising a nucleotide sequence encoding the peptide of any
one of claims 1 to 6.

[Claim 21] A host cell transformed or transfected with an expression vector
according to claim 20.

[Claim 22] A diagnostic kit comprising the peptide of any one of claims 1 to 6, the

polynucleotide of claim 7 or the antibody of claim 19.



