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[ 0004] I dent i fumarsi on of new TAAs capabl e of inducing potent and specific
ant i -tl.l! gity esponses warrants further devel opnent and clinical
investigati ogr%q&—p%ptl de vaccination strategies for various types of cancer
i s ongoi ng ( NAhePresept gppkication claims the @ﬁ&b@fglﬂ fs ProysggapAppligitiogsNe ) :
144255, NPL 642681871 Sk 6h ebbhbir 21000, Ga\aie BASerd99BvHiuh ot in82pdlc
3134-42; NPL Vi ssers JL et al., Cancer Res 1999 Nov 1, 59(21): 5554-09;
NPL 6, van dé’?/f%fﬁlfe&“s 8- al ., J Immunol 1996 May 1, 156(9): 3308-14; NPL
7, Tanaka F fBac’rli rouslAqit Res 1997 COct 15, 57(20): 4465-8; NPL 8, Fujie T
et al ., Int Cancer 1999 Jan 18, 80(2):.169-72; NPL 9, Kikuchi Met al

Int J CQ0dr ﬂgw hogy demonsirateyl. thi 4 posiiiys Chlgs reep@izaVinbiops peptidenderivedancer
1999 May 5, 8dbBlumorSiésRibted al®igens (TAAs) on the major histocompatibility complex

(MHC) class I molecule, and then kill the tumor cells. Since the discovery of

melanoma antigen (MAGE) family as the first example of TAAs, many other TAAs
have been discovered through immunological approaches (NPL 1,Boon T, Int J Cancer
1993 May 8, 54(2): 177-80; NPL 2, Boon T & van der Bruggen P, J Exp Med 1996
Mar 1, 183(3): 725-9), and some of these TAAs are now in the process of clinical de-
velopment as immunotherapeutic targets.

[0004]  Identification of new TAAs capable of inducing potent and specific anti-tumor
immune responses warrants further development and clinical investigation of peptide
vaccination strategies for various types of cancer is ongoing (NPL 3, Harris CC, J Natl
Cancer Inst 1996 Oct 16, 88(20): 1442-55; NPL 4, Butterfield LH et al., Cancer Res
1999 Jul 1, 59(13): 3134-42; NPL 5, Vissers JL et al., Cancer Res 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 (TAA) derived
peptides have been reported. Unfortunately, many of the current cancer vaccine trials
have shown only a low objective response rate (NPL 11, Belli F et al., J Clin Oncol
2002 Oct 15, 20(20): 4169-80; NPL 12, Coulie PG et al., Immunol Rev 2002 Oct, 188:
33-42; NPL 13, Rosenberg SA et al., Nat Med 2004 Sep, 10(9): 909-15). Accordingly,

there remains a need for new TAAs as immunotherapeutic targets.
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(CTLs) specific to MYBL2. As discussed in detaﬂ below, peripheral blood
mononuclear cells (PBMCs) obtained from a healthy donor were stimulated using
HLA-A?2 binding candidate peptides derived from MYBL2. CTL lines with specific
cytotoxicity against HLA-A?2 positive target cells pulsed with each of candidate
peptides were then established. Thus, these results demonstrate that these peptides are
HLA-AZ2 restricted epitope peptides that can induce potent and specific immune
responses against cells expressing MYBL?2. Thus, these results demonstrate that
MYBL2 is strongly immunogenic and the epitopes thereof are effective targets for
tumor immunotherapy.
[0010]  Accordingly, it is an object of the present invention to provide isolated peptides
binding to HLA antigen, which is MYBL2 (SEQ ID NO: 6) or fragments thereof. The
present peptides are expected to have CTL inducibility and, thus, can be used to induce
CTL ex vivo or can be administered to a subject for inducing immune responses
against cancers, examples of which include, but are not limited to, testicular tumor,
pancreatic cancer, bladder cancer, non-small cell lung cancer, small cell lung cancer
and esophageal cancer. Preferably, the peptides are nonapeptides or decapeptides, and
more preferably, a nonapeptide or decapeptide having an amino acid sequence selected
from among SEQ ID NOs: 2-4, especially the amino acid sequence of SEQ ID NO: 3

shown herein to have particularly strong CTL inducibility.
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limited to, testicular tumor, pancreatic cancer, bladder cancer, non-small cell lung
cancer, small cell lung cancer and esophageal cancer. Therefore, it is another object of

the present invention to provide CTLs obtainable by the present methods.
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[5] The isolated oligopeptide of [1] to [4], wherein said oligopeptide is a nonapeptide
or decapeptide,

[6]An isolated polynucleotide encoding an oligopeptide of any one of [1] to[5],

[7]An agent for inducing CTL, wherein the agent comprises one or more of the
oligopeptide(s) set forth in any one of [1] to [5], or one or more of the polynucleotides
set forth in [6],

[8]A pharmaceutical agent for the treatment and/or prophylaxis of cancer, and/or the
prevention of a postoperative recurrence thereof, wherein the agent comprises one or
more of the oligopeptide(s) set forth in any one of [1] to [5], or one or more of the
polynucleotides set forth in [6],

[9]The pharmaceutical agent of [8], which is formulated for the administration to a
subject whose HLA antigen is HLA-A2,

[10]The pharmaceutical agent of [8] or [9], which is formulated for treating cancer,

[11]A method for inducing an antigen-presenting cell (APC) with CTL inducibility,

wherein the method comprises one of the following steps:



11101 The pharnmaceutical agent of [8] q [9], which is fornmulated for
treating cancer, [111A nethod for inducing an antigen-presenting cell (APC)
wi t h CTL wodotidsrdssty, wherein the nethod conpri ses onePoff/JPtaofHeiotow ng
steps: 6 WD 2011/067933PCT/JP2010/007028 (a) contacting an APC with an

ol i gopepti de of any one of [1] to [5] in vitro, ex vivo or in vivo; or (b)
i ntroduci ng @a)aohibtitd aoAPdeyiengOalifigpeptideadfigopapbi de wf5|amyitdnex Ofvolot] to
[5] into an APC, 11121A nethod for inducing CIL by any of the nethods
conprising at" '¥8s¢" one of the foll owing steps: (a) co-cul turing

CD8- posi ti ve (B) ioebdwing & polpRCdsotivh ientpdpreemeriigopeptidetad asyiphaci 1atcdipltex of
an HLA anti gg%@ an ol igopeptide of any one of [1] to [5]; (b)

co-cul turing -positive T cells with exosones, which presents on its
surface a comptéxmnethodipripdvciig ¢HleRy and obiheanqtyefseptpasingfat least waer g1 [ 1]
to [5]; and féiewihptlepguci ng a gene that conprises a pol ynucl eotide

encodlng aTcell rece uni .t pept.i de bindin

ol i gopept i de fcoa?lkﬁrtuﬂﬂgkg}g f% }tl‘%e(;[s ffgljs Wi ‘gség'l"ve@%lf Prese[ni%ﬁ’%ﬁg?‘ggfﬁﬁed APC
t Ihat pr e;s_e gt Sofﬂlplelxt(ﬂ aB Hﬁfaﬁﬁi@nmﬁﬂph ehg«sﬁfgam bﬂ.dpi\ngamblogeﬂ tamnsl; an

ol i gopepti de ety n

i nduced by t Tret tu‘é\ gﬁ{ ﬁ‘f U‘{eog% is V|“so )JOS %ewic_ﬁ@‘np% ?‘ 13 OHV?SSS%erfa%%%t i de
of any one ofomplextad ap FILA Pllt&ﬂihed ar IQthﬁPe[PmSG} of aglyiapk of $1litndlc et by t he

met hod of [ 12}.in@ffhc] 7 oM B8 pAles Wu@gotIM%dfng%pp@aﬁre@gﬁbmst

cancer in a sub ect c I Si n(g . admnisterin subj ect an
agent conpri $Th >a1ibua1tup@b@ébtﬂ einding ihin dpgopeptiqerqf apy Opspf [1d e [5] into a1

i mrunol ogi calckly, active fr agrrent t her eof , or a pol ynucl eoti de encodi ng the
A b S IRERAS St S B R
oligopeptide of any one of [1] to [5],
[14]The APC of [13], which is induced by the method of [11],
[15]An isolated CTL that targets a peptide of any one of [1] to [5],
[16]The CTL of [15], which is induced by the method of [12], and
[17]A method of inducing immune response against cancer in a subject comprising the
step of: administering to the subject an agent comprising an oligopeptide of any one of
[1] to [5], an immunologically active fragment thereof, or a polynucleotide encoding
the oligopeptide or immunologically active fragment.

[0015]  Itis to be understood that both the foregoing summary of the invention and the
following detailed description are of exemplified embodiments, and not restrictive of
the invention or other alternate embodiments of the invention.

In addition to the above, other objects and features of the invention will become
more fully apparent when the following detailed description is read in conjunction with
the accompanying figures and examples. However, it is to be understood that both the
foregoing summary of the invention and the following detailed description are of ex-
emplified embodiments, and not restrictive of the invention or other alternate em-
bodiments of the invention. In particular, while the invention is described herein with
reference to a number of specific embodiments, it will be appreciated that the de-
scription is illustrative of the invention and is not constructed as limiting of the
invention. Various modifications and applications may occur to those who are skilled
in the art, without departing from the spirit and the scope of the invention, as described
by the appended claims. Likewise, other objects, features, benefits and advantages of
the present invention will be apparent from this summary and certain embodiments

described below, and will be readily apparent to those skilled in the art. Such objects,



follow ng detailed description are of exenplified enbodi nents, and not
restrictive of the invention or other alternate enbodi nents of the

i nventi orwO201we2e3di ti on to the above, other objects an@#CTaatue/esozs the
invention will become nore fully apparent when the follow ng detailed
description is read in conjunction with the acconpanying figures and

exanpl es. Hovg\@ks, behefit$ aﬁd)ac%mté Qsexkzﬁlt&oﬂ) hikat rrh@the &lﬁ'&ﬁ%eﬁ&l’:&ﬂ@ﬂd’t‘ﬁn%ﬂ?ﬁr y
of the invention and the fol I Q%Fdet aile escng;l are of arélg}él ified

embodi ment s, UEAFCAGPAGYARE ?%aem Pedgp- Highes {TEIRQN fspces|te by
enbodi ment s dferéfiie@n) Avendd wirth cdngldawubn@ﬂtmrrefevdaicéﬁntm@oramdarmlmn is

descri bed hegrgl. j g .. g nunber of specific enbodinents, it
will be apprﬂl§¥p§gpﬁﬁ%Iqelfw§ngtaR§H%Spti onis illustrative of the invention
and i s [0016] conédricus hg@tcauind iapplidarignsadf thdiprebamy @nention witbbdcons appalfid oatid ons
and applicati ed t hout
departing fr(%%ﬂ?%nﬁ%al% Congld%%gl sggﬁg b?lfs?fl% }IHI nOfltﬂe 1“1?1?re9 IIcildeél\(é:llrl bed by

t he appended deladcdréescupﬂx@wfsrbe prestng rm\@b}l@m: gl it Ierafemeé §mbbé1rmeefnitSt whighd

advant ages ofi il present invention will be apparent fromthis sumary and
certain enbodinents described below, and will be readily apgar ent to those

skilled in tHhdagamig I9§camppiedaf ¢ serigs GiphotpIIPhes #9RTEED). Sppigang Big 7o
features, be libeiIFNSgaﬁlli’(dl Eldl\samme@swnldﬂtsethmé effucéd Aivh HbptiRbA¥RVdIN

" asonabl o i Moot MYEP e i R PR n B PR RRE it % of

the refer gncé@ NOcHr(poshatved ph@lneIPrN anmfprmuom pompared itBrtbendong®l. The
[ 0016] Var | ous, a3paei anfoARRL!SakicONRiChes 1 (R . Monh PYRRLLRMYALY Decome

appar ent to t t1sa upon consi aer atron o escri ptl on
of the figur é@rﬁwamﬂ\@ @esabliddhe €44 rlinst oepngpst ety picaknt off rpzatyd daia.and

its preferregoepladt MNLemWA Fhddcbh QW8 detbéted frbkhe CTL. dtnARERes@d of a

2t1 spor asoaydt Bhoenzsovaac She b aubiBh it v Eidialette I Y eormveL 2.
The CTLs in \pﬁdducﬁtbmb@ﬁns#&rgdt icatld @iled Wit the Wﬁbﬁﬂ@t@%ﬁﬁﬁ@dﬂd SEQdidatdNthe 3)
(a) showed p(ht:ﬁn t he nt rol. The

ctia d i
square on the afm%% p I%ﬁemé{g) nplgcltnﬂtrtaIr e?(he P gg?%@setdh‘g%h t'heP e(Pe from
cor r es poddil ngfigvlHig.\ieis @ la paapdiett picoing shealbsulsof tahéFM‘,‘EJarﬂmmELISlﬁnmm)nt rast, as

t ypi cal
WTecf oSG S SO P AR o

In the figur MYBL2-AQGPd4¢ 6SEQRR NONDgARerEes pitodpieanstpe Tk dipges- cel | s
pul sed W th thisRRPEORM@LEPERE méq)epawshow dtadllpﬁtg%nﬁbgroh&aﬂmadmm
production agai nst tar ﬁt cell pti des 0017]

P 51r o, - Somgaisa iR pSie deie Rty En i T 1BV B TROUSHIRE. £L1 sA
assay denonstpanhitng gttells piNsghwith ther pugtriacpeptid€hhd I'i'radisitesnbke alFfdd wi t h

MYBL2- AD2- 9- é}/ ﬁ)ﬁl%ldcl?oﬁ@galg%t ta ggt cell§ ﬁ(?é p&iseg%qﬁl ﬁlé/tp%hﬁd% hat the CTL line

est abl i shed at 1 oncw show EN- gama
pr oductlPdi8]agd gé}i“par%]d amn@rgrapheie@mﬁng dle IFNagarhima prqgiyr:@on ofythe Cﬁréu deiteess-t he

| FN- gamma pr Qﬂiﬁ%écﬁg}r ﬁﬂﬁin@%ﬁluﬁéﬁ %Pn hE Uﬁ IFPAHS 36Rukd WD ST PBRS QRPLAY £
pepti de, and icates uction against target cells not

pul sed with &SR Pudis The 6@&%5] de[nf“i’lljtfgtflﬂi“ﬁ thee,CT% clpnFieHablghapRY depi cti ng
t he | FN- gammtipR@us tidnhepegtiie skd pole@nENeshahiaipphiedtiby ad édthparaiDwilh Itnet i on

f the CTL | | at ed, .Wi,t h BL2- A02-9- 14 E
Feoul to° demp st i hp B e e e fey e TR GG At ARt SHaehe i ¢ ¢ he
pepti de showppbb@wﬂthlt]id\h;gmommtqapqmacan@h asdicoegthe SN waimat fredwoionr ol . 1 n
the fi t tt t |1

e figure, gamét'?&l‘ ﬁ§n8%l§eﬁ%ﬁ?{%eﬁ1&&“c i on agai ns arget cells

pul sed with oprl at e pept i ndi cates the | FN-gammm

pr oductP&iP] a@fag A2 t4bis gdine gadphsdepisting gpeséler Wlk-lictvily gpapest dedargptoglioihat

Efl g. lel Igl 4%( 2seMYIB1® zﬁquﬁlleg@ngﬁ lHoLgsZ REIE tidrféfé%g w%}f HILNM*@Q?I&?&%H het "
ar ge ce S expr e an - A* C NSt ect e W

HLA- A* 0201 oﬁh%ﬁﬁlﬁe&%OE WL\@Y&WW& PP Rsie a@éﬁ REPls- @9 %E]Eé’ NgseS he

control s. TheatliFhecchinndlEBLAM2shedd BRO IVKRD:23)ABGW S dpdificFEIQ. hdVNG:  3)

showed speci f} ¢ %gf%ﬁus il Ota& i U 1SRN S £ad IARSASH0S it BiaRQh ) MYBL2

and HLA- A* 0268 b1 ac



8 WO 2011/ 067933PCT/ JP2010/ 007028 On the other hand, no significant
specific CTL activity was detected agai nst target cells expressing either
HLA- A* 0200o(brivemggBe) or MYBL2 (circle). Description of PEFIJeziloeevnzs

[ 0020] Al t hough any methods and materials simlar or equivalent to those
described herein can be used in the practice or testing of enbodi nents of

the present igWv@RbitRRhadd)8o @fgﬁffﬁ:ﬁﬁ e&ﬁE @isacn@ﬁy Wa§ detcarBd a%@ﬁﬁ ltdréteBl €
now descri bed. However, E@é e %@ lﬁ ﬁél aI and nmet hods are

descri bed, | €XPESYRE GEhey, &t By ¢ N;r&é ﬁ‘flr vention is not limted
to the parti ms@lrlpulanmf]shﬂﬂnhmdmsenm ons mat eri al s, net hodol ogi es,

pr ot oc etc, des ri bed re| ese may vary in acc rda wth
Fout | nd0&ber (AHUREAR B EADRR SRl o Pt AL PUBE SAGLRCITEH t hat
t he term nol egybeised in mhetpmctﬁbes)o:msptg ofernisodimentt bétheirgestinodntidasthei bi ng

t he particul r 0 . onl i limt

t he scope of %{fﬁgf%dsﬁlggﬁflgldﬁ@@s gﬁd;%%e?lgﬁ%ﬁ ]I’l(f‘gggscpi%i]%od}’ e%ﬁe %gﬁ)ge {h%e
appended cl amment[r@@mqlsrh@ adedolvegdesasibedatis tpbbbndaastheththapthe @rasetr pat ent

appl i cation mBALLGNRGo: il %o &B%ﬁhfohfa@%fz@é“ sha§>e§ REGEAGIGR! In¥tetidROr por ated by
reference herein in its entirety. However, nothing herein is tq be

construed as mfthosalngies BivtqoRls o HieserRpdrherein as éh%fna&wm un@ecqréa%ﬁt\@aat e
such discl os tﬂdslmda)éxpdaﬁrhetﬁamfn i dphmlih\ﬁ@ﬁtm @also tolbe vkdsstoafl tig@d tegt , the

t f. t
Phe:mat er | al Snnigieh o b i RGoliias e PPt FBMERS PG bR ea
to be limti lwgcmpﬁrﬂlﬁ@]lts onDefanahIStnomlIrﬁendedT(blhrrmbhdscopa'bf tHegmésenandertione” as

used herei n cflﬁﬁﬁéd 8111]? %%}gn&&%&m se specifically indicated.

The terns él?'/ otein" are used interchangeably
her ei n [0@ ﬂef het cépsw qﬂwh pbligation pa@nwrrmmnamwawwmm appiy to

ani no aci d PRpCMELaSioh s é@@bl@lealwc&ﬁ)ofﬁ@é'deoﬂ@fdﬂ&l(ﬁ%bf&ﬂ ﬁﬁts%ﬁrét? I%VU@QH i ed
nat.ur.a occurrin such._ as an artifici

resi due, 0
cheni cal ni rrélf)ﬁ%ﬂ&ﬁersmdm% GG ?}3@3@&81@9 tht gy inveRjionds Ag e&&flef? s wel |
as to nat ur alahydmesuh disiowing by viae df pablyiression] 0023] The ter m "am no aci d"

s, used herel n, LeLenR bl AT LY SEULEL AN, UBHBLLC ATLARRG) 05, 20

wel | as am no aC|S§anaOSa sfm
to the natur atldhylom,dh@rnatemlglsamemdacamdsxampltmlalllh}stltauwomlyragd ani ingnded @s ar e
t hose encode@e@iymH;% genetic code, as well as those nodified after
translation in ce (e.g., hydroxyproline, gamma-carboxyglutamate, and

0- phospH&=4dr i ri&m&@—%ahrase "am no acid anal og" refers to conpounds that

have the sane MRSi¢de e mal andt e by iged(RfeirhRBA "£36R06nH AMNGs bBeByise

hydrogen, a carbox u an am no group, and an R group) as a naturally
occurring ant B%?lﬁ@xlﬁq%%ff?%ve a nodified R group or nodified backbones

(e.g., honoseriheeernzdipbbypeptite,’, "peptided and Eprosain "f aax nche, interthhih grablyehenah by |
refer to a polymer of amino acid residues. The terms apply to amino acid polymers in
which one or more amino acid residue is a modified residue, or a non-naturally
occurring residue, such as an artificial chemical mimetic of a corresponding naturally
occurring amino acid, as well as to naturally occurring amino acid polymers.

[0023]  The term "amino acid" as used herein refers to naturally occurring and synthetic
amino acids, as well as amino acid analogs and amino acid mimetics that similarly
function to the naturally occurring amino acids. Naturally occurring amino acids are
those encoded by the genetic code, as well as those modified after translation in cells
(e.g., hydroxyproline, gamma-carboxyglutamate, and O-phosphoserine). The phrase
"amino acid analog" refers to compounds that have the same basic chemical structure
(an alpha carbon bound to a hydrogen, a carboxy group, an amino group, and an R
group) as a naturally occurring amino acid but have a modified R group or modified

backbones (e.g., homoserine, norleucine, methionine, sulfoxide, methionine methyl



9 WO 2011/ 067933PCT/ JP2010/ 007028 sul fgniun). The phrase "am no acid
mmetic" refers to chem cal conpounds that have different structures but
simlar fwAePilgw93Bo general am no acids. Am no acids ne¢The2mebeEnrsed to
herein by their commonly known three letter synbols or the one-letter
synbol s recommended by the | UPAC-1UB Bi ochem cal Nonencl ature Conmm ssi on.

e tel’sﬁllfoni@[ﬁm phes ymﬁm Qt@idl Bﬁet}c" rétens t@@lﬁd €5l co undyuiateia®e

[ 0024] Th ) €'he phpgk o 'rd T I ingiesl" y hier

aci ds" are uzle,rf in[- erchg)n? %«lﬁ L andé 1un .eSS gt herwi se specifically
i ndi cated ar &"STHRYSYPFYIE SUEHES HSI(%{&Sl s ML VRYE2Y'S by their commonly
accepted si ngireinbatidemaydeesferred Khigereiehysheingennoniyridowoshmgesitter entibads used
I nt er changeah}. %ehﬁ%%&krts?mBglfs‘?écohﬁnéth& BQ%&‘&HUPM TQB%OE% isfeci fied

ingredients in the anounts, as well as any product that results,
directly or INanémrQCOHmﬁﬁl@bﬁbl nati on of the specified ingredients in

the tqugojdm jed r;ﬁfé'ﬁék'ﬂ{ss'gel%’c"p(ﬂ u'@'ﬁ:o'{lmen'n'd&@gtlddg" aﬁidaffélute[b 4Rds" raﬁaxsea%ug i c?l
agen an P rna sSition ar e en enc roaucts
i ncl udi ng théefg‘&“igﬁ‘f%ﬂ?{ h@?@oﬁﬂgn‘?@%%s Oﬂéﬁwlsﬁﬁvf‘il fé’ﬁlt‘y NGt ?féﬁ%f{"g%; %'R4EC make
up the carri amin@scidweterad taby t}mhadmahoﬁlha&cepeﬁuiﬂg& 1ede1r<mdb§;y or

i ndirectl Y f rﬁl %1%bl ngr}t" gn "C%glngmﬁ)ég‘t sec? {ntg ?192[ %g‘%t I Bgrem 1o r?t%{ {%)V\alp or

nor e of the|ngre|en rom ISSOCIalonO nore oO
i ngr edi ent's, pordutt mmudtn@éhe spepdisdafigredignts ioihs specifiet anaots, enwebfas ame or

more of the i ﬁgfu%fjﬂlg%%ltsp@l?&'f 'o?g{dfpecﬂ}pn fHﬁ?c&rﬁﬂﬁl%n Sfthd Eﬁecﬁfeﬁsﬁlnt

invention, the terns phar maceu?| cal € "phar maceut’i cal corrp05| tion"

refer to any ZHdic thatrRechipdamaunisn 5119& tﬁamwe&ﬂi%u@ﬁd BoRIPERME® othafRe present
i nvention ande@ud@h@gfeﬁaC@ut"pﬁaakﬂaye@fcamWo@it@ﬁf Gad inyenagd:ﬁmr@ as@é}i’rdidlﬁfs The
phr ase phar g &1?: ﬁ accgﬁt abl e C?r rier b | oI 0 accept abl e
carrier”, as!if éFnYe e “&(S)pﬁ% ARCEET 1%%?4159 SPB

accept abI e nm‘s erilab any:pmiosu that@esults ubstdy oeindireatbh fmheqormbmzitmm rcgmbut not

limted to, % x'aﬁ&{r : ae%’gresg% 11):? d-JyJ o or%Arg 8P{h’e 11?%8&11%'[@ N fro%? h%g&tlat%% Of

encapsul atin in ca
scaf f ol ded p@nsfph@prmzfdbhmgé@lerm&;m Em@(zt gatmpesowf rv@rlolilsan lnﬁermh@nwdyle to

anot her or gap, nfyfre BOME iPedéndd. D& BRAY1y [0 ADdoh&t bEhMpr&ehd ﬂ{@en'tlﬁﬂ rgei ent”
herein refers to a substance in an agent or . conposition that

bi ol ogi cal | y [GMSPRyInISEYRE agany’ et 'p @map%ﬁt{%%ﬂnéﬁqsywn. FFf%f tBﬁéY RERYEEL i cal

agenL or ponmbﬂawamlxmgtalnl\tﬂedu&g@&ﬁnlﬁ:mnd bﬁﬂlerpSesm iAvehtibs bad & epHalrad- showsI
an opj ective 0] . f ect or ex 1 N, S rnmaceuti ca
2gents or cospugely ohePRiittid fEtan R Do b aRER el Mncer
active ingredegnabls camiet'he "ahgtlsgioall cawppsble camsr r,rayudeddldreum nagank eggtar-one
ool ogical Ol RPNl %91)@@ Aflaé%leygfy RAARIE HFRal. (‘cs SsiR0 Qs bR Ehicle.

d|rectly or |rect action rra I NC e re uci ng or
i nhi biting carﬁ-‘é@mg:bw noy Hgyjed to @dmgﬂ Pigpobe filler, |diﬂﬁgltc%ﬁ<fd?é¢ntcs@|l\re§t &h BRGHP-

tissues, andsRtiANmateyiRi, GRldved ih @erflﬁ%br &ﬁﬁs@@ﬁm‘gfth@ﬁﬂijéé@sdaﬂ@[&@' S8y ShakS
|nduct|ons of CTLS re orgnlzm or Kil

CTLS I uzZio - KLLTTng, cancer grclaolt Beforeforg}llated

"active ingr &8 i 1986 “ref'e?r RGeS g%‘ B‘gﬂ ko 95 uBRAFER

"technical pmboduct”. 10 WO 2011/ 067933PCT/J P2010/ 007028

[0025]  The term "active ingredient" herein refers to a substance in an agent or composition

that is biologically or physiologically active. Particularly, in a pharmaceutical agent or
composition, "active ingredient" refers to a substance that shows an objective pharma-
cological effect. For example, in case of pharmaceutical agents or compositions for use
in the treatment or prevention of cancer, active ingredients in the agents or com-
positions may lead to at least one biological or physiologically action on cancer cells
and/or tissues directly or indirectly. Preferably, such action may include reducing or in-
hibiting cancer cell growth, damaging or killing cancer cells and/or tissues, and so on.
Typically, indirect effect of active ingredients is inductions of CTLs recognizing or
killing cancer cells. Before formulated, "active ingredient" is also referred to as "bulk”,

"drug substance" or "technical product".



[ 0026] Unl ess ot herw se defined, the tegg "cancer” refers to the cancers
over expressi ng MYBL2 gene, exanples of which include, but are not limted
to testicwbasiwwnss, pancreatic cancer, bl adder cancer, PaeAPzTebDd702l | | ung
cancer, small cell lung cancer and esophageal cancer. Unless otherw se
defined, the terns "cytotoxic T |ynphocyte", "cytotoxic T cell"™ and "CTL"
are us¢aolent erliangetabivise efigdd) tRnemu NdaAs&" adfts noieeafecoVdré&drdsying

i ndi cated, r 0 _a sub-grou f.T | ocytes .that are capabpl e of
ecooni 31 ng ABRBLE R SR FRAESSEwRicp had BRI 8, iy GrEERRFRLRYY) ang
i nduci ng t he pdeatdticafansuctadder bancer, Unhessllethémg cecalefmalect]l ltngcincens

"HLA- A02" ref,eh s.doRaddd A& A2 type containing the subtypes such as
HLA- A*- 0201 or I—ﬁ_oki‘ég‘é%% '[0027] To the extent that the materials and

met hods of t hd/ipesssdirrwisavlehipgdo thefteimg wfotoxiq Tilymphreyteonicaiaiorde Tragll" and
"treatment” of TCaRfAIsed ttdRAERIN hb@iaRIRkss 6fhHeiwiae b fically iddicak@ds to
clinical beneftjt S%%E as, (retg,mjctl on i n_expressi in ﬁOf an. MYBL2 gﬁge or a
decrease in $figkl° vaPUnele! DapPhosytss that g ARAbIGPf 5FOLZ A ROSHESISi n ¢ he
subj ect. Were.phemtsreatlsywirtus-ifeappbélBy apt imghyih@ dtel dzathl of sucteddiiscaci ous™
means that it rﬁtgsaslro(iixrser\%se%r TN %hse tg%g]sc'%f%—%’&mrétgrrsmoﬁ% RLAPAS Y%@t S or
alleviates a ctinica syrrpFom Oof "cancer. Icacrougndss s “detér mi ned in
associ at i on wpnthinarg/thk newypasstéioss FbA-AF-Agdabsi HhAeA™ 028Gt i ng t he parti cul ar

rumor _(ypey [ ORAHE Uk S haGhO AWBR ARThdedhs Jf % §iglm ihlgisﬁt'ilonaf?ndjl?tﬁgy herein,

is used inreference to a com bination of reagents and other materials. It
i s cont enpl atheranexéphthe neatpgat” |of canegy 4 tieafne isdeepsdr elalgaciews pf it gk er |
and so Fn. |Tt(;ri:)1§nim!behéﬁt]§ﬂd€z€é, Irdal@&tidrhig elxBreBlion bl ﬁr} mBILAzs@é@Q%ﬂ@de@rgase in
particul ar conbi nati.on of reagents and/or . naterials. ) erein, 1n
Phe. cont oxt  SPeeb BB RS PRI R aee: M FasuessaRen 6 o1 of er s 1o
t hat t he subjteetmenr ispapli@hpropbylacticgbyiskificacioh€trecanz yigo itsbiyrds@s peessntsll A- A2
antigen gene, - . i i j f ot ubkect or
ot ont ae. e Ry infirOEyAP b BSTodS o RN ERRE L inflaf ol or el BHEE

met hods of t kouprass srdetdrpeadtip @ssoriaden withlany knpwn preghagldnr divgnasing die

"prevention” @pho MEQRMVLBX ktnor@fpecancer, such terns are interchangeably
used herein tao refer to any_actiVity that reduces the burden of nortality

or mor By e pthesyise depes, dstteian dhds peeshpireixis Ssehin rpleggiee tp com-
primary, sec @g@ﬁbu oﬁfeldgérgg aﬂmty%mﬁmm.ilolrs cbﬁbéﬁip‘iatﬁéd Mhkih@hthd et yhay 4
prevent|on an 0 axl s ,avol t he pgeve nment. a, dli ase, .secondary
PG tor t 1 ar y BBl Ry Bt o 5 G, PO R o S8R G RiF Bl oo

ai med at t he liprtdéntiparicalad cpnbiphtydracdi rsagehtstdnd/opmodgredsi on of a di sease and
t he emergence I the L VAT iAD .0f .ran

al ready est abllgslll'n%% Hg{eggg%%%g%gs?%r#ﬁ% U?%r:}%ttll&%hthgﬁg?%sédﬁ%é%g%mme

di sease- r el atefgrsde it theaubisaisor patierthemozygausly ¢sheiespryizewslaaesspsdplit i s

can include aniédierenanag A NORNBEAREK dxprdsher iaREBSoth&BEhj@l ofbhtRivt &4y t he
severity of H{S%par.tl cul ar disorder, e.g. reducing the proliferation and

met astasis o ABYEEN- 11 WD 2011/ 067933PCT/ JP2010/ 007028 [0030] I n the
cont ext{0@9]t heTqpthe seteht thambe atenialstdnd rigteatsog e @adhoinveiitamhiddaxilsy af
cancer the context of the "prevention" and "prophylaxis" of cancer, such terms are inter-
changeably used herein to refer to any activity that reduces the burden of mortality or
morbidity from disease. Prevention and prophylaxis can occur "at primary, secondary
and tertiary prevention levels." While primary prevention and prophylaxis avoid the
development of a disease, secondary and tertiary levels of prevention and prophylaxis
encompass activities aimed at the prevention and prophylaxis of the progression of a
disease and the emergence of symptoms as well as reducing the negative impact of an
already established disease by restoring function and reducing disease-related com-
plications. Alternatively, prevention and prophylaxis can include a wide range of pro-
phylactic therapies aimed at alleviating the severity of the particular disorder, e.g.

reducing the proliferation and metastasis of tumors.



and/ or the prevention of postoperativeqfecurrence thereof include any of
the foll owi ng steps, such as the surgical renoval of cancer cells, the

i nhi bi ti omoab1de®3gr omt h of cancerous cells, the invol uPCIAPENI/PEY2ESSI ON
of a tunmor, the induction of rem ssion and suppression of occurrence of
cancer, and the reduction or inhibition of netastasis. Effective treatnent

and/ or [06B®]pr dpliyd @xitext of the pRG et iBRGIIOASES tromfieal drddyorgnchHylgxiofasandédie
prognosi s of i decr eases l.evel s

ndi yi dual s..havi ng. cancer h f .tunor
ARSI Y B R P TR SR R e Sl
cancer. For etcanple) aybdaagicshregrovahgranereelis, dfe iskibpioond tlrogrewitt off es
effectively i iS¢l 200 % 0r re
reduction, otrcgu‘si?gt)‘ geﬁg{ee;ﬁgg@ﬁﬁo%ﬁf@ggék%%gfr %Mﬂlg.ﬁedllg%? ﬁz{é%uglgﬁ ! esb#)(ﬁll aélgF and
scientific térpRewapipsewETance gl eanceie ardbibe reigHPM G Wi instatizider st ood
by one of or giffRafiVe Sithbnt MdloRehedirbphyRahibCdintdt g cleRdes MdrRNtP&IdaRGPSoves
[0031]11l. Peptides . Ta Cge nls%r ate 't hat dpe ti d({}% deri V€§ from MYBL2
function as & RIRERYLYPIIR 6‘31‘3?2 8v'By “EFEs, eb‘g?ﬁeﬁ JeVds PLEEOF PRRESVBL2 ( SEQ
I D NO 6) wetle bload,ywnédllédatdetaembie sywhgbhe heddngpanyidige andd | [gerxappleppes
restricted b LA- A2 which ar nl n nt HLA al | el Date Y et
o T seue Xefiefont HOh6gRGEoPSTTRANY (SRESHE' G0, S AR ChiRy o
4307-12, 199%hylkuisandkideetV%207% . B0fnwumote r¢&R1i08IN3tapke diggsel) . Candi dat es of
FLA- A2 bi nding) geRiilessd %r;\fzimﬂrﬁfé MMMl <efherid fent héadqgréﬁﬁg«% e S%Ig@h '

binding affinities to - ol I owm n es are consj dere

, : g peptides .
candi dat e peplGaABE:as KMBIPNAMdgrsEwr fygme qf Drcfu@ryzyﬂhwﬁkezarmzwwhm (SEQ I D
NO 3) and MYRledtid®BeldBeso96 (SEQ ID NO 4). [0032] After in vitro

sti w{ﬂg{)@g of T-cells by dendritic cells (DCs) | oaded with these peptides,
CTLs ucéé@?%ﬁlg—ys est abl i shed using the follow ng peptide:

MYBL2- A02- 9- 14/b deBie@siride Nt paptidef A&334d TThars M EBLABlicsibeds GThistigeghow pot ent
specific CTL i 1.ar ged 1 i { des.
These. rosul t SAhpitk By SR RPbEY ke 6 ROl URAICE et Y NRRTEL HRLDERY) O
and that the dpepnindehethes theyiwaspentprepepderes a¢stinil by Hegy-Alovldeh by HLA- A2.

Since the MYBLgnQ@Needcou¥RUGNDA GRSBT(DDdle ¥ANGE! TiS&l! AntRRAs 17:98URA, 1996;
including, but not limted to, those of testicular tunmor, pancreafic

cancer, bl addendeAnetel., HBW%MSB 713, drgo:dahodt T esnff ImERinpl I¥g cancer
and esophageab1¥anceEo4).litindidated 0f HEPPACTHRIING Pepiided ddtdied@®ondO VNDEBIS2 wete
or ovi des. nondsaprApeet st e TR ARLUER B 2he A RERRERLBHED)  ane
decapept i des copagdaredimsbecanphidsepepfideésen am no aci d resi dues) correspondi ng
to CTL- 12 \yBL2-A02-9-597 (SEQ ID NO: 2)

MYBL2-A02-9-144 (SEQ ID NO: 3) and

MYBL2-A02-10-596 (SEQ ID NO: 4).

[0032]  After in vitro stimulation of T-cells by dendritic cells (DCs) loaded with these
peptides, CTLs were successfully established using the following peptide:

MYBL2-A02-9-144 (SEQ ID NO: 3).

[0033]  These established CTLs show potent specific CTL activity against target cells pulsed
with respective peptides. These results herein demonstrate that MYBL?2 is an antigen
recognized by CTL and that the peptides are epitope peptides of MYBL?2 restricted by
HLA-A2.

Since the MYBL2 gene is overexpressed in cancer cells and tissues, including, but
not limited to, those of testicular tumor, pancreatic cancer, bladder cancer, non-small
cell lung cancer, small cell lung cancer and esophageal cancer, but is not expressed in
most normal organs, it constitutes a good target for immunotherapy. Thus, the present
invention provides nonapeptides (peptides composed of nine amino acid residues) and

decapeptides (peptides composed of ten amino acid residues) corresponding to CTL-



WO 2011/ 067933PCT/ JP2010/ 007028 recognkzed epi topes of MyYBL2. Preferred
exanpl es of nonapepti des and decapeptides of the present invention include
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deri ved fr Omréfhfﬁhé’estth@hﬂder KA amiat.hJ hiluﬁumﬂtwgem& 1 d6l2(1|)f 168d7yaina vz utimk nown
prograns. Th t e t.he.pe orrposed
of the full %e% i 139 dﬁ%?@igﬁ@ogg?%‘he p@B (rageo%jghng bur?delg n#ﬁn%ﬁventl on,
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can be Tl ankegy phddinadfintd. o080 @%@@1%%@&%&9% SR sélQ&gra%ﬁlehQQiefﬁ&}” ting

peptide retains it rnduci’b e.amno acid resid to be flanked
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€ presen l.nvent] on .en | C | NCl ude e es
dori ved frome@Eatsgﬁa%@%mﬁ(ﬁﬁiﬁdh%%%m@% filige B A SRR Y s
are typi cal | xnbes praghans. dive pepdd: @rthapresait ds/enidit may be gg fdebade abopise® Of

am no acids, t%sf'dlﬁllér}/gﬂ% 8?1@[8}]&8? about 15 am no acids. [0036]In general, the
nodi fication of or nore amno acids in a peptide will not

i nf | ued@@3 he Fherpepiidas cbfther esepeipverieon, pridcilarly Sreenopapeptided 411d degepeptiddsance

the desired f{Huffetd@RnOhvEMRnOfdnHetBInkBd ¢ %tﬁ'aﬁdltlbﬁalfa%ﬁﬁ@ aﬂ@gésfldu%g S(Pﬁﬂ'g'ages
(i.e., peptides conposed. of an am no acid sequence.in one,

several am néhear@ﬁlaﬂ%gfmﬁ@@getﬁléws beénniesapiided he pméno a%%éﬂut:w&? ﬂaaéf%t ed,
added or i nses theghresast SPHPS 1REy b@c@ﬂp(ﬂéd of &l km@f)ﬁmﬁn@eicmequﬁn@&)s theaMd been

k h f th i Mar k
o or oc NadPlg B P TERGRunRE 4 hé bty Bk 3he A8 R eRE Epc'
Aci ds Res 1988mpdQBes B4Bidebd@bich Mhhrhadhepe\mﬁm HanaddtonaM YBE? end Natel Acad Sci
USA 1982, 79%;{d %gl)t tOTﬁan ide é%ngu&g%%ﬂggﬁeﬂg P),ptl&% Rgs}é’ttlﬁﬂlea%oﬁﬂc 46 Nino

present i nvent| ave an am no acid sequence

sel ected f ro#?@ﬁtﬂf@néf_s@th@ JOBE 2()2?1@1“0@@1%{5}581111}5/ ess, thoghahait 45 gAEN0 Gs- or even

nor e_anposs)acig %eﬁ’ér@l afddRshifit MDA 8fe, tHBloRhRAe @{ﬂﬂfocbfad% lilbﬁtpb title80il1 not
[0037]Those recogni ze

substituti onznﬁtl?nﬁelntr}]]ﬁ&{‘ff&%ébf Hrepeqitids @Bé 5@%06;?16”%‘:5‘%“ ; eé’egl %‘bﬁnlégg}ﬁ ‘g?élr%ficl d or

a smal | per ceémicgige odthearrigial pritels. In¥actWRoibizd HOE RS FRCTHep BAB LOMPOFRDE
an amino acid sequence in which one, two or several amino acid residues have been
modified (i.e., substituted, deleted, added or inserted) as compared to an original
reference sequence) have been known to retain the biological activity of the original
peptide (Mark et al., Proc Natl Acad Sci USA 1984, 81: 5662-6; Zoller and Smith,
Nucleic Acids Res 1982, 10: 6487-500; Dalbadie-McFarland et al., Proc Natl Acad Sci
USA 1982, 79: 6409-13). Thus, in one embodiment, the peptides of the present
invention may have both CTL inducibility and an amino acid sequence selected from
among SEQ ID NOs: 2-4, especially 3, wherein one, two or even more amino acids are
added, inserted, deleted and/or substituted.

[0037] Those skill in the art recognize that individual additions or substitutions to an amino

acid sequence which alters a single amino acid or a small percentage of amino acids



tend to result in the conservation of the properties of the original amno
acid side-chain. As such, they are often referred to as "conservative
subst i t utwonset/wrIdsconservati ve nodifications", wherei nPChgP2010/607a28 on of a
protein results in a nodified protein having a function anal ogous to the
original protein. Conservative substitution tables providing functionally
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see, e. , | tOI’l Pr ot el ns Such conservatlve
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peptides are B Rs Kol D endiap %@nﬁf@p‘fqn&@néﬁldﬁﬁémﬁr@s EnY > WavBraddisien.

However, pepthdRfodingdightpi@gerhcH dbheih k@ihodcRlsRAt diesicepted aftht haret@nand
can incl ude non-cons rvatlvgformdlfl ﬁl?tl ons, so long as the resulting

modi fi ed peptfdBUYelarHEIRH Cibility of the original peptide.
Fur t her nor e, lymdidinee@\)pEpicimstasi)shoul d not excl ude CTL i nduci bl e pepti des of

pol ymor phi c r | ogues, and alleles of MYBL2. To
retain the r\eé l/ﬁs@ﬂkéa%%ﬂf)? édlﬁ%&kgﬁmpgggne can nodify (insert, delete, add
and/ or subst i3 depjreimed Nal GlurantetQ) f or exanple, 1, 2 or several) or a small

percent age ofy @ﬁ%ﬁglqu? Q%,Slnléqul n, the term’ 'several " neans 5 or fewer
am no acids, ? exanpl e 3 or. fewer. Theypercent age of amno acids to
&

be modified iPsIHIAFEEAB) Iye%%(é? Mé@?nﬂ??o(ll\@ HretYably 15% or | ess, even
mor e pr ef er algh Phédilfalafind &S§Ty1@§1n&(YQT5%tOI[>}ﬁ@3W)NbI‘ eover, peptides of the

present invention can .pe inse substituted or added with am no acid
resi dues or gﬁnkﬁ%nea |)’ S%I}l%@s) %dy be del eted to achi eve a hi gher binding

affinity. WhénCystenei(@),tMethmomed M) (efe, e.gnlimoighton aypieinshi®8dyr.esent pepti des
shoul d iémgr e%%@ﬁ%&@%hb&ﬁ%ﬁé@ id@s &shso%nsa@ @ﬁa&rcﬁ%ev as a
h er era e t

conpl e an HLA anti IS pre sel ect peptides
that not onl Prospefiegention. However, peptldes of the present invention are not restricted thereto

and can include non-conservative modifications, so long as the resulting modified
peptide retains the CTL inducibility of the original peptide. Furthermore, modified
peptides should not exclude CTL inducible peptides of polymorphic variants, in-
terspecies homologues, and alleles of MYBL2.

To retain the requisite CTL inducibility one can modify (insert, delete, add and/or
substitute) a small number (for example, 1, 2 or several) or a small percentage of
amino acids. Herein, the term "several" means 5 or fewer amino acids, for example, 4,
3 or fewer. The percentage of amino acids to be modified is preferably 20% or less,
more preferably 15% or less, even more preferably 10% or less, or 1 to 5%.

[0039]  Moreover, peptides of the present invention can be inserted, substituted or added
with amino acid residues or amino acid residues may be deleted to achieve a higher
binding affinity. When used in the context of immunotherapy, the present peptides
should be presented on the surface of a cell or exosome, preferably as a complex with

an HLA antigen. Therefore, it is preferable to select peptides that not only induce



WO 2011/ 067933PCT/ JP2010/ 007028 CTLs buj al so possess high binding affinity
to the HLA antigen. To that end, the peptides can be nodified by
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yield a nodified peptide having inproved binding affinity. In addition to
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si de ef f ect s (4¥EMPAS HutdishBife ddi Soldby/d: bt br KallPERgne esslnplomunelgai nst
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anot her pr ot €2004) YheW7r314peconmes clear from the honol ogy sear ches that
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conpared to the dbjective ective peptide can

order to incredsé fhedN mcmr Qrgeramqsmftﬂye %S@hbelqlPAP&%Sr %‘é“r]ilsmo%lﬁﬁ?1 Beptideer ease
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sequence of an endogenous or exogenous protein having a different function, side

effects such as autoimmune disorders and/or allergic symptoms against specific
substances may be induced. Therefore, it is preferable to first perform homology
searches using available databases to avoid situations in which the sequence of the
peptide matches the amino acid sequence of another protein. When it becomes clear
from the homology searches that there exists not even a peptide with 1 or 2 amino acid
differences as compared to the objective peptide, the objective peptide can be modified
in order to increase its binding affinity with HLA antigens, and/or increase its CTL in-
ducibility without any danger of such side effects.

[0042]  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 bindkng affinity as an indicator, are
further exam ned for the presence of CTL inducibility. Herein, the phrase
"CTL i ndueDknivasy933i ndi cates the ability of the pepti dePCo/IPdUeE0IBTLS when
presented on antigen-presenting cells (APCs). Further, "CTL inducibility"
includes the ability of the peptide to induce CTL activation, CITL
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| FN- ganma pr tion. [0 Confirmatipn.of . CTL inducihbility. is. ..

hcomml | shod 1 FF R g ARt IR, SRRk e et ST i Bkt “adisar o

B- | ynphocyt eshe atalety oy ttegeptidandnderdr Ty wheaepresen(dd@s) dntigen-preserding cells
specifically L e | Per.d JO9E o

Bukocyt os, SRS § LN TP AR PRLLRAChE st BRI b Ffuce CTL

CD8- posi t i ve aeéyation, QR pflderafen Puemnelg GHelys s agsreclly. aad &cidcigase ¢ Eheased
by CTL agai ng¢Nthehap@ehctonl | s. As the reaction system transgenic animals

that h ee roduced xpress.a.human HLA antigen ( exanpl e, those
descri gé@“%?n g&ﬁ’%ﬁﬁ‘é‘ﬁ%ﬂ“ﬁ&ﬁﬂ‘%ﬁﬁ’&ﬁyﬁ; 3‘198%‘@%}6@%3’ ,m‘ilf&ég %8 éf;BW}i_qu s J,
D anond DJ, WNIHClantigasl(faz@ROmpPlegB-16thpB)cyteébhadiBphapas dne dasdritic dets (eRa)pl e,
the target cells can he i-0-1 abe ith "Cr. an c n ot oxi c
retivity. can oboeE RS AGRR oA PEL Fomblin retipBRR UG o B R 7 et

cel I's. Alter hatkiovgby an€afterisidudition| with/the paptisies avis@msedh B Sapesitive aels.

| FN-gamma pr qdyaed Andurif) Gesed-dhnfalbrolifteliRGd PAEREN6E CalL HBIS: ﬁl@%r?&ar ry
I the ITEN-g t he "med ng

i mmobi |i zed peptides, and visuallzing : ) amma on la us

anti - | FN- gams8llsrdrids sagionasysieBo pesgenic goumglndiaghavehgen PouesddRieRpise ¢ he
CTL i nd;l_cidbi Ihherrécp{LA bﬁ%géﬂ@fdr‘éﬁiﬁmﬁ?, %@;ﬁdés&ﬂ%ddb@éﬁwldhhmwﬁ, Hiismovae,ed t hat
nonapepti aes oOr ecap I aes S cle om a e amn se 1Ces
oo pat ed by Lepeie InaDet 6 Fow g BREREN O BBTIae K b uRg 0k dudrBHEE have
parti cul arl y 7hii-gR, &hlbeiwsddidiob ekdrhple ahe wegdt calds dungle rhdindatrededak ith NCrynd o an
HLA anti gen. u . P j i fi . r di ment s
of the presedih BusbyPRRicERnEn & QIRKREPh b Fo AR RIFLAHoRTAT 0
showed that tHeeeehoptliegedivaly. Gl ihdnedibiygrnfoe asessed dyonwgyring HN-gapmiades
derived frompanyal ﬁﬁfrei%ﬁ%a*@f@% BRNResRh QA IRCs thB iy OWRAsbilt 228

possi bility of unknown or undesired imune responses ari sing when used for
i munot her apyePtdser Bdgiializing gher IFdyg¢mipg og disamedia ppiag antid B804 i nd use
for elicitingndndomRiltantibedieancer patients agai nst MYBL2. Thus, the peptides

cequendB BT ot utr P bR SRt Pults B tedl R BF ubb ey PP AREE 1.

[ 0045] | n addiwas dmcoeerehthatmetiapemales ondeahpdptidepsedseat frgye pinode shedingiou ssidd
bove, the d [ i fapt i t :

fong as. ¢ hey SEienrR InRERE B SEOAT B e e I S bR BT o

preferably, &psoprabednty high Gldegindesibitypsawell puhigh binciaengsfiaity tasaipdbAnces

include: pepthes. Thidkise pSpities aRRleHPEREd SRR Ered 8HBbYimed sV Bifo pragitir al
and synt heti %wpegl. nmers, etc. The present peptides can additionally 16 WO

2011/ 067933P 10/ 007028 contain nodifications such as gl ycosyl ation,

si de chai n oxiHatheomre ahéfanlt phhepblopy haily dnshosedlthaigh@s pepridesddinbt kaiei ons
do not destr i ol qgi cal Fvity.of, th riginal peptide Such

todi i cat ond i TaChuPoLE i BEbd iRl (OF oL LB R PRI el o1

and del i very pfadetsi Bhiy lewett the possbility ofeunkhewpeptindisged (o046 Roporegsanpl e, to

increase the ahﬁn% 'th%n %E&pliok :irﬁﬂﬁuﬁ(f)th@raﬁfl'MﬁF&Megﬁso fer' this i&@ﬁé@ﬂ_tﬁ&e EC' id@gt to

i ntroduce D-am no acids, amno acid nmetics or unnatural am no ds; this
concept can ANEFSHETSHBIHNEFMPENRE GedigatiepsrgHBY N §BE2. Thits, dedsplidesy of a
pol ypepti de &athehfeRESAYEdionNpRfdAPRepalesiRYig dnQimihdsdidREfien@eRldcekas es

and various hi ol 0gl CakEo 1D NOs: 2-4, especially SEQ ID NO: 3,

[0045]  In addition to the modification of the present peptides discussed above, the described
peptides can be further linked to other substances, so long as they retain the CTL in-
ducibility of the original peptide and, more preferably, also retain the requisite HLA
binding. Exemplary substances include: peptides, lipids, sugar and sugar chains, acetyl

groups, natural and synthetic polymers, etc. The present peptides can additionally



medi a, such as human plasma and serum {gan be used to test stability (see,
e.g., Verhoef et al., Eur J Drug Metab Pharnmacokin 1986, 11:291-302).

When t he wWopnides93sf t he present intention include a cy®Ce&inmesidese, the
peptides tend to formdinmers via a disulfide bond between SH groups of the
cyctein residues. Therefore, dinmers of the peptide of the present invention
are al sg i Bclcuﬁleﬁh ﬂmdiﬁbﬁiqaep%dh?@%éyﬁ‘osyla@%m@ﬁsﬁhﬁinidﬁmﬂb%mq/ok QQ@ZﬂHc\;blr eovgr,
as noted above,..among t he nodifi.ed.pepti at. are substitute elete
or ndded by Rt o bl SafE PSS e L0 SR Y BhpeCane o
hi gher acti viotiginabpeptidpafuetl n@lieatighnelay peper dkktiaahfunetigor(egnedgétorg or
selected. Th : i | On: f : riovi des the nethod of
screenin fo?u%ﬁl%g’e tgcdteli]};]‘g&E%%P}e%ﬁ%%ﬁ?%@gs&hig?pﬁg%arre or higher activity
as comﬁa&éd t ¢ B EXYNPIA to ingreasp [thesinvarq sfebilet Hadohepgpiidis s kneWeinsthe g8 of :

a: substit ut idthrodéediapdn®hcidd dinib alid he@sticst@naiuAP aRGichci®sigie of a
pepti de of the presen

i nventiqn, b: determ.ning,the activity of the
pept i de, andcon@Ptgaéa%al?erﬁgpom (D H5tATERShE .‘m@ﬂg%gh%ﬁta gk %(ﬁmﬂﬂfisf as
Eﬁng'r e(cji_ to thlfb@psSgydalag a nlﬁﬁtberEfwhyd‘seF@ngtgndeypépndla&saasayﬁ(ﬁhsn?glogl?ﬁzll ude

I narng acti vi . r | 1 DI (0] C CLIVITY.
terein thg Bk sioh o puisTi dnf QHRLRIC b u @ S} QAL BE AL LY
"MYBL2 pept i detlef eosl., EMvBD2upMejgbdptarmiaqokjn' 19460 04:89111302).Pr epar at i on of

MYBL2 pept i _deSWthh@leﬁB@ ided ©F (1fRfpridaRe inRYEDE LRILC AN yRRIEEIRAL S5k MSkings vel |
known t echni ques. For exanple, ‘the peptides can bg pr etpar ed synthetically,

usi ng r econbi§ere fempdimeshrigaskiypliide kandhetrgenfheioups of thegrcteiasesides. of t he
i nvention camhbef&¥NiRRE ek pépilidy bl thal prasedl indéntioangeilsdrlchiaedid @es
conposed of tm'cgf{s gq{ge gsggtj des. The peptides can then be isolated i.e.,
purified or PERTES SIS HE Nt GVHE O ubst antially free of other naturally

occur r i[6gt M os tMaebVerpasaiceedsboancniongghe nfodifiedgepiides tiat asnyubedthed, ddieed cal

subst ances. e. pept i ; 2} t i
e e PR R %5, s RN DL AR A
phosphor yl at iaetivipr awiodwdrediie brigwel paptides andedeoreantd for r saipeted. The present

2011/ 067933P¢ e 89 ¥R A02R0 provides the method of screening for or selecting modified

peptides having same or higher activity as compared to original. An illustrative method
may include the steps of:
a: substituting, deleting or adding at least one amino acid residue of a peptide of the
present invention,
b: determining the activity of the peptide, and
c: selecting the peptide having same or higher activity as compared to the original.
Herein, the activity to be assayed may include HLA binding activity, APC or CTL
inducibility and cytotoxic activity.
Herein, the peptides of the present invention can also be described as "MYBL2
peptide(s)" or "MYBL2 polypeptide(s)".
[0048] I1I. Preparation of MYBL.2 peptides
The peptides of the invention can be prepared using well known techniques. For
example, the peptides can be prepared synthetically, using recombinant DNA
technology or chemical synthesis. The peptides of the invention can be synthesized in-
dividually or as longer polypeptides composed of two or more peptides. The peptides
can then be isolated i.e., purified or isolated so as to be substantially free of other
naturally occurring host cell proteins and fragments thereof, or any other chemical
substances.
[0049]  The peptides of the present invention may contain modifications, such as glyco-

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



destroy the biological activity of theqspriginal peptides. Qher
illustrative nodifications include incorporation of D-am no acids or other
am no aciworneiss that can be used, for exanple, to i RCTARYB0DITE28Er um
half |ife of the peptides. A peptide of the present invention can be

obt ai ned t hrough chem cal synthesis based on the selected am no acid

sequence. Exaspl®she biotspicse a&timyedf tﬂ&ﬁ@ﬁglﬂzﬁ p&p{ﬂiﬂd@ eother Rk hatle hbdticamns be
adapted to the nt hesi s

Synthesi s | AR IERUAREG Uaund YyuBbeo ) amindursf spbRiics bolgdiB k8
Academ c Pr e§er expiapleY oy ncred e s¢rimi l)alﬂ?efptofde mBpnddsesi s (i n Japanese),

Maruzen Co. n
Japanese), ﬁ%%de éowe p?g%gﬁﬁw%n@ % ggﬁgl%d%r? ﬁ’%ﬁ%ﬂeﬂég{l’ﬁﬁt@%% l§a(S é%cond
vol ume) (in s>a whasied agino aqid segiepes. &ca@yb@ wEspryentiphal pritids synthests  (vi)
\F/;ﬁggl 6228'[8 d@ﬁ'@hocﬂs\ﬂhdt)caﬁﬁé @d%&e@to&lé;)@hfﬁegﬂs ehQudR, ﬁlt,aréi’g(gtgirﬂlﬁeg 0‘[322-8 2, "Solid
ase Pepti enic Pres
[ 0050] Al t er nz]t) ‘5}§¥Wsﬁ%eéﬁﬁlelﬁ8p¥1?w3@ Eleé\rl(\é ge obt ai ned adapti ng any
EHO\S\MBQE{IEU a;u)eﬂhe ﬂbt;me;r Vog 20akhdedsic Pogss, m@dﬁ’mtrlng%gptchdtes (e. ﬁ/Et hI\/gr rison
: ac er| r rtiss, ods in
a@g’g {ynt}}eél)s (Téléganei@l % 19§§ .

Enzynol ogy ( or exanple, first, a
sui t abl e vect(iop Basichard Expeamsot «yerm)Itlé@)Smthesem@mdamge&ehé\/I@mF@nﬁ) v&§epti de

in an expresgib&elPnBnt 8f ﬁhaanQéMﬁ§£1§ R0 R vatuh &g ?%pgﬁé/se)se\ﬁlﬂeﬂc eptide

corresponding to a pronoter sequence I's prepared and transforne nto a
sui t abl e hostYbBesis). HHekawsd 98BI | is then cultured to produce the peptide
of interest. (JihavpePtTIky; e@n al so be produced invitro adapting an in vitro

oo ies o ool AL E! Seta RN Rk U5, S aPh SRRt SYEBtD: P

of the presemtcadenuieftresnNewheslk, 1980) L(Iﬂblﬁbl ynucl eotides derived fromt he

) s D e Bl R R PR A PR IR RORA SRR b

t her eof . Her ementlgneleﬁwﬂage Pf@fbﬁmmﬁatlii@ﬁe(b)g Adeiised Jhastasiolagyel 9églidnce”

refers to Se@uﬁﬁqeéla\f‘ﬂ@ﬂlﬁ '89@@[&15'5 %Qﬂlb@&aﬁl E}fzyﬁl%ﬁ)%}t(éd’sl Wu étf&?FMgaahoﬁm no
aci d sequences., o the degenera geneti c code, e nunb

of functionaPPy 6@&1@@{ FEANP ﬁdeﬁte?éméaﬁm%ﬁ@aﬂpﬂéw RYIXABRIeRtdR GCAC mg e

i nstance, thebpodansepEdAin @L&pr@a@e fene (é@Udathtﬁaaﬁmfel ﬁe@ﬁa@ﬂy sLuatded
al ani ne. Thus codon,

The codon canPBEParyBF Sof PR sHOTRE FardulRanl vl BRRL L SEapR G
wi t hout al t ecelhgl lteﬁwsemﬂodddnpolty«pém peuceShe peptidel fiigergst The peitaleicoms ar e
vari ati ons. | Buery PRkl el BuBh Qo gRAL SREEVER, Al O AR 0del  pept | de al so
descri he@S1d ver_Lé@QQJ&SL@@EI ent variation of the nucleic acid. One of
ordi nary ski | ITHefprédR8t idléntithlalsolR6ABEY Z o1y Mleotias Whick&ncodes any of the afore-

mentioned peptides of the present invention. These include polynucleotides derived

from the natural occurring MYBL2 gene (GenBank Accession No. NM_002466 (SEQ

ID NO: 5)) as well as those having a conservatively modified nucleotide sequence

thereof. Herein, the phrase "conservatively modified nucleotide sequence" refers to

sequences which encode identical or essentially identical amino acid sequences. Due to

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

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 can be altered to any of the corresponding codons described

without altering the encoded polypeptide. Such nucleic acid variations are "silent

variations," which are one species of conservatively modified variations. Every nucleic

acid sequence herein which encodes a peptide also describes every possible silent

variation of the nucleic acid. One of ordinary skill in the art will recognize that each



WO 2011/ 067933PCT/ JP2010/ 007028 codon kg a nucleic acid (except AUG which
is ordinarily the only codon for nethionine, and TGG which is ordinarily
t he onl y woaoen/dem33t r ypt ophan) can be nodified to yiel draTiemao/Honz |y

i dentical nol ecule. Accordingly, each silent variation of a nucleic acid
that encodes a peptide is inplicitly described in each disclosed sequence.
The pol ynucl eodéri@ aofuctdicadid aseait AU ewhich s @Iﬂfhahfy 0o l’(’m@&fbdoﬁ)for% RNA

d derivati th
Sand o andtning GG BRI S Rk S LEBES TSP iR Tl AT e
present invent yiehl cmcernedgedmikalimolecyiepidcdeingy, dabiesipmesamttionmient i on
Wi th or wt h%HEleic’htcﬁf t}‘&ﬂé g&&@ﬁﬁu&é’fsqmﬁﬁaﬂgﬁg&%w Ip&tcmﬁglosgc%e@ﬁwl €,

t he |nterven|n ce can e a C

enzyne recogri fc|p@1yn§@q%d¢def)th%pre@qmélwénwné@tqoauooziﬁd QfﬁgNAr B atl@d

peptides. Fu rdenm%meeeoftm ONRkYRHEHIORb P8R baftGlscieasRYT atldinklicnRak

sequences to i.n encodi ng the peptide of t he present
i nvention. ﬁég[f Ig%ﬁgnucleotlde can be a reconbi nant

pol ynugbesi dérHehﬁ»ﬂynunlebudha@f the grebatt divenseguangesdd eoliptest ptides dsﬂthe
expr essi on C)fprets iR e% 10? il or$ft olﬁF i) f(:;"n)ﬁ? ! enslshlo%@l %gﬁ nceé Bl be?we WI th

mar ker genes suc n general, suc I nan T yRUCH 80t | eE%an be
prepared by @h@nnhnwpmﬁaWﬁmng@ﬁnm©m¥®EEWEmEKﬁe9Hﬁh¢nm@hwegﬂv@n@unnaI

reconbi nant %ﬁ%fmk%aﬂ:gggnéf@d ﬂe%ueﬁc@i oﬁﬁﬁ@ iyﬁucl@&d r@&ﬁé@ﬁqsﬁ'&@i u&gﬂ@&“ﬁu‘?ases

Bot h reconbin hem cal synt s "techni ques can roduce
t he pol ynucl d6¥mges ﬂ}?fPOtlY{élC]ﬁPB%‘Fﬁn mﬁv@wnm@dﬂmﬁl @ﬁ&?ﬁ%w the %cilpgmm eoti de

can be p& O\?\z@&ﬁlehye ér#%ﬁ@ﬁlglélwﬁpdpﬂﬂ@0ﬁﬂ1€®@&é@tﬂﬁlf@h}fn@nmt&ﬁmp%th@Pp(ﬁﬁrﬂl be
expresse e ransfected | np tent .ce Al ternative

ol ymuc eot § GBOHECRU B onPbe e THRReRN B ey B i |«

sui t abl e hostsqufisddor the gxpreﬁmmbxf@hﬁ(pqmdabr can\itEl anoaxipeadssiCGh eadtog(planid)bwitiat or y

Manual , Col d . %ggé_s'aarn% LS g&%:tr §[uch %ﬁ‘?‘m\@ﬂ%ﬁt 88‘1%&%&0'[{%'65 %{Iﬂ?e u%r%&lrgd a

polynucleotl
described in bBélmealgleulsLM&Oﬁ Wmeﬂrotmieq thedvgl convengonal ra@mbzmmmmqu%t t hes

et al., ENBOus.lmé%ﬂexa}nplg%‘lﬁner%@%ﬁ(]lynd&%@l%%ﬁs The present invention

further prOV|des intracel l'ul'ar vesicles called exosomes, which present
conpl exes f or reih Bf‘é?PWé’E}‘i‘nE %1 chepGad sunthesis tachniques san borred APiadaceie gens on
their surfac @olyﬁuas@tm of & Pa&sept i@paitRa, Férsxa@pR)p plynusestdletdas beret hods

detailed in Ja plicatio ons

15 510807 and 9096 BoOyTon B BPELbEMe SENEE ey ReelPEt Rt ¢ om

pati ent s who tandgegebjntet competeaHepiteraata/edy, agprodwantepode cdihe aaxdsedes of
this inventi i I fo l.ar to the
pepti des of 9ﬁng%?%€§ﬁ%?g&g(?88@ﬁ?%ﬁ]ﬁ%ﬁgaﬂéPoiigﬁzn%fggﬁgnégg%ggned in the
conmpl exes nudMolgatiarCloniag: dlabpatay M@@ﬁ CekLbpringgHapank shonrtoryn Hewr Y ork,
prevention. 5989)925@t€fﬂaﬁvely g ﬁdl%uﬂ:@d@ﬁﬂ@@zﬁl W'tlﬁ:%iz@d‘umﬁ%%%oﬁ@@ﬁisbcm arly,

A0201 and al E",SC m'ﬁflclgsz gg deslcﬁbgc{ in éa%g?}geasyi‘d&tlggrrlﬁg eretra ci?lon 18932 ﬁg 222% 311;
Matthes et al., EMBO J 1984, 3: 801-5.
[0053] V. Exosomes
The present invention further provides intracellular vesicles called exosomes, which
present complexes formed between the peptides of this invention and HLA antigens on
their surface. Exosomes can be prepared, for example, using the methods detailed in
Japanese Patent Application Kohyo Publications Nos. Hei 11-510507 and
W099/03499, and can be prepared using APCs obtained from patients who are subject
to treatment and/or prevention. The exosomes of this invention can be inoculated as
vaccines, in a fashion similar to the peptides of this invention.
[0054]  The type of HLA antigens contained in the complexes must match that of the subject
requiring treatment and/or prevention. For example, in the Japanese population, HLA-
A2 (particularly, A*0201 and also A*0206) is prevalent and therefore would be ap-



WO 2011/ 067933PCT/ JP2010/ 007028 propri age for treatnment of a Japanese
patient. The use of the A2 type that is highly expressed anong the Japanese
and Caucaspanit/s793avor abl e for obtai ning effective resulPCIIPINpI@a2d y, in
the clinic, the type of HLA antigen of the patient requiring treatnent is

i nvestigated in advance, which enables the appropriate sel ection of

pepti des havipigpriategior tremelest ¢ffa pais@ gatait. i Thetuye bOthe e @pé tHaclslkaghlant i gen,

h CTL d t Fur,t d
20 obtaly SLexbBEETationk e B LRFCARESRE RGBSR T e O 5T
substi t ut i onresufiselrypicaty andioclimddhe iype oDHLA amRigenpf the\petieit reguiimig aci ds can

be performed 1%91%?65111 %Qn&é@ﬁg%ﬁa Hload%ﬁﬁéé %&H%&ﬁeé’ﬁlehﬁﬁrogﬁﬁdé @kl onocﬁcur ring

MYBL2 parti aI 3}@
exosonme of tﬂ?éP @@Ymg ﬁlrghéqulwf bltl ggﬁfpllﬁydeéhermﬂ@ar@ngéﬁu@hb@%g Cihy one

of | |SEQ( JA\[P)CSN)@ndL%rb‘ﬂhty%%Fhﬂﬁ éﬁ ILr)ése'ﬁtatiﬁ)h thrHﬁ@fnoﬂeO%héfl to obfatd B 1@&3}%@ i ng
ce S

he sent_.i.nvent provides .i sol ated AP
present corrplb851]el§1 }FE hERieuy 41@2\ %er‘I‘P%@létﬁs ”éﬁt&ufl‘ﬁ% “Eﬁ?ﬂfqndaé‘éigs @E@IHP’%
invention onof i 52,3ukéace amieaddBand@rpetfermat based ofi (eranpasd heidtsesqushce aif e

subject to trea can be adm ni stered as vacci nes
by t hensel ve%heoﬁra%ah\tlgc%ﬁn ?l(r}ﬁél ;%aﬁ*ﬁ tﬁﬁag?g%rugs i ncl udi ng the peptides of

thi s inventi dWhenessomotired\? type BAsantigdih for ARGstoapme pbthelpresenteidveanios, the
particul ar i | ahgeldhans
cells, macr or?ggn&fs hg%h%%@c@gng@ngﬂ agﬁ)ln\g)g)t?gg Clgllﬁ)ﬁsii é%h&;% knov%ng to
present[O(Bﬁr%t ei-¥s g8 hailr cell surface so as to be recognized
bydl ynphocyt eSl“heSpréL@ﬁt 1@%ﬂtii‘an®lsqu5ﬁ&&ﬁ'&@ﬁﬂe& apﬁ@@g% és@ﬂt dongp1Slek dhrgrat CTL

i nducing action a s the SRS

vent Fon [ GO8KERYI R ishe BT e PARIES 5 BB (H]tl%i a6 s e

obt ai ned by ibadadvafr@apaficrasnvpe larepslmbjeat tolitea e nmand/oy preseraiod, drderan be ad-
contacting ( itro,
ox vivo of | Mt Gdkeihell) el Ao e P AR kT ofhet INETHIARA Nl 0,
t he subj ectspempt%ofﬂ“a&mm@mn@xqsﬁ@%@@ﬂﬂés of this invention are induced

in the body ofTHehepEulk 86 imit&Etef ﬁﬁ@ulﬁﬁﬁn@@ﬁ&ll@fan& Hcfude REMidQR1gaN be
obtained by callecting the APCs fromthe sub after adm ni sterlng t he

peptides of th®): Fﬁ’(}%ﬁ‘ﬁ]ﬁl%ﬁe]ﬂ% MagEOPSaEseBcel waf%ﬁﬁaiaf%? ellsy whichpesskow i s

[ Rventu o_ndcarﬂo p@?]@btpmtaﬁ@bebys S0ipeACh mlgu/éE’ESmﬁwelse@t asibd feOBRhzeBNy] BEH- Wi t h

the peptide of thisdin t.he sent on ¢

dni i ot er ed PAPBAES SPOF BRCB AT PRGN gt By R R s T 0 °°

pepti des, exesones\Rirs, DCsdindfuse hs eiARfenifitbhmpresendinyebfi@ct for i nduci ng

i mmune on t le, i vo
g?@%ﬁ For %Qﬁhﬂé th& %’1‘%@ of ik rEs%n?iﬁbeﬁf&n caﬁ% @ bSr 1nctl&$?%el§c\§

adm ni ion can 1 nclude steps t1ng om a
subj ect, b: &om ainhegl bk@dwcws gdethen confpating(fanyating) deena Mdthcthe

adm ni st eri ngeptiRs OPHEs Bivestd®nn Rith) eR vHRCANA vEMDINaEh the peptides of this

invention are administered to the subjects, APCs that present the peptides of this

_.2;' b g--\u_l

invention are induced in the body of the subject. Therefore, the APCs of this invention
can be obtained by collecting the APCs from the subject after administering the
peptides of this invention to the subject. Alternatively, the APCs of this invention can
be obtained by contacting APCs collected from a subject with the peptide of this
invention.

The APCs of the present invention can be administered alone or in combination with
other drugs including the peptides, exosomes or CTLs of this invention to a subject for
inducing immune response against cancer in the subject. For example, the ex vivo ad-
ministration can include steps of:

a: collecting APCs from a first subject,

b: contacting the APCs of step a, with the peptide and

c: administering the APCs of step b to a second subject.



20 WO 2011/ 067933PCT/ JP2010/ 007028 [ 00%¢] The first subject and the second
subj ect can be the sane individual, or may be different individuals. The
APCs obt avoaedilng7s8ep b can be adm ni stered as a vacci n@Crar2a10/6&02ang
and/ or preventing cancer including testicular tunor, pancreatic cancer,

bl adder cancer, non-small cell lung cancer, small cell |lung cancer and
esophage@i7] carixherﬁrst subjeet gdahedcohdvighiddt 0in Bd $ie s@m@tﬂdﬂﬁauza csmht;otcb or

process for n h ceutli onpos ti i
Pherein the MoRoR Mo R RPET R s By nRR TR ot BT R g B et i de
of the i nventforreapng indopprareraing whneaiicudagcepicaibir éuroar, pa@reatic cancer,

[ 0058] Accor dippg, Erocag&fra;?(;ﬁlle— %193 fllilﬁ Bé&%f@ﬁaﬁll%ﬁﬁpht\%l ncett,rgg:dl_l_ In%%b% ye a high

| evel of CTL |n ucl Brm o clbility",
the high | evéRn9es relative to the Ievel of that by APC contacting with no

Ipept : def 0rC_I_Eepﬁﬁgqﬁ&eﬁ\f{ﬁhﬁhtféﬁ@R@tprbﬂgékcﬁmkﬂh@d @friarocgslécfbr rﬁglﬁﬁﬁaﬁﬂﬁ 8 éf\aﬁ![ gh
evel o i nduci pi | i can i ch _includes the
step of t rané‘taé?F?tiCﬁBC tttﬂ’i‘dEt?‘Eéi% ggﬁ “céj‘%f‘rﬁ%/lﬂghet Het Bgﬁt\l\ﬁ] S g St9h
invention toadMBdng ar forhuntiag theglebtidsoft the invehiadwitk atphamedeahalie. acThe
introduced genes, can he in the formof DNAs or RNAs. Exanples of nethods

for introductiion |nc?ude W thout particular limtations, various nethods
conventl {8l | yAqverding toeh dspedt bf Shefpresent, insentionahe AR ofage adirgh level of CTL

el ect ropor at i @it ﬁg ﬁlathg telﬂﬁ{‘d? hH%Hh@Je?gf@ﬁ"ﬂQﬁducM?" %H@ﬁfg%'l&%%is%elah@e fAN ?e

performed as descrl Cancer ol 16

5607-13; J Efi vedd 9@6 Yﬁé’ﬁ copfasting with i) RegHeOUREPAHHRSSWhiITh SMI04iNdyee of
I nternati 0na|thd:@’bLl$tﬁ:h|/ﬁPCd\l%vu?goi)ﬁ)igﬁ@&%Béf CBy 1ﬂduafb$1tt§>rcan B@pichereg®ia i nto

APCs, the gen es.t SCri transl atio n the, cel
and thent ho OB WEA B s T g Srib pRbsadne tHf bR pepie
pr esent at i on opétihimayntiam tprAd¥éenn vixepid wesas the @@ od thentopbdbloosiecTHe in-

| ymphocytes (GHkak geneftfiHe ih AAUGRE AHAL 1L 180X %ﬁattgﬁespotﬁtatﬁo%% 81 ul-he

pl‘ esent | nventl on ren € I nune response cancer cells in
vivo and t hugrodagtidnenely “aﬂloutamrtlﬂé@r limltzetlomas\ﬁn@ns Qe ﬁ%t@OTIVQHtti(H@H]Z)eptI des

per se. Thus peffhenddrig IR0 Fiel dIVRRALs ¢ go@cﬁé’n Fé[éé&bﬂ&ﬁud)rﬁ %@Eﬁ&uﬁrﬁtﬁysﬁﬁ‘ﬁé are
specifically |nduced or actiyate

present peptid Such
CTLs can be &lithidMpreypeciicalliynit ?ﬁrslteew%mt%s Prepiipedep Hangsr Rq%el%? eent
|( n;/_ent : otn_ to Sawng Bﬁtﬁlun@lq|9DECIGFl)ﬂg6(ﬁTl—$‘ JIE:pMedh e9$6/hRecA65-T; PLBlishe@nt act : ng
Sstinmulatin Su eriv ri ra
bi oo mononot e Epd R InGRpsd e foteR &%, abVF i "By HonBehiRlet
i nvention angetdigto AEGIS,ahe peneQiidsrgoey tr{iByriptomt detslatpnCDBL pokiit theeeldainds or
peripheral b'ﬂ%% P&?F‘d’t‘ﬂt A@g%@é‘stééae%na ro% &dfs AWl D a DRSS orFRAROIES

presenting a conp ex o ntigen an e present peptide on Its
surface and PHSANGPSHIYRsi ng CTLs; or (4) |ntrodu0|ng a gene including a

pol ynughet)i devigncqdior@ Rlynfiekites or (TCR) subuni t bi ndi ng to t he
pepti de of th venti gn ?forenentloned APCs % X0SOomnes
can 21 WO 20 719@1&&9%—@@1@?@@ P d@gtldes of the present invention strengthens the

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

Such CTLs can be obtained by (1) administering the peptide(s) of the present
invention to a subject, collecting CTLs from the subject; or (2) contacting (stimulating)
subject-derived APCs, and CD8-positive cells, or peripheral blood mononuclear
leukocytes in vitro with the peptide(s) of the present invention and then isolating
CTLs; or (3) contacting CD8-positive cells or peripheral blood mononuclear
leukocytes in vitro with APCs or exosomes presenting a complex of an HLA antigen
and the present peptide on its surface and then isolating CTLs; or (4) introducing a
gene including a polynucleotide encoding a T cell receptor (TCR) subunit binding to

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



be prepared by nethods descri bed abovesand the nmethod of (4) is detailed
bellowin section "VIII. T cell receptor (TCR)". [0060] The CTLs of this
i nvent i orwoanlis7eeri ved from patients who are subj ect POTUPZAO/NEN28 and/ or
prevention, and can be adm ni stered by thensel ves or in conbination with
ot her drugs including the peptides of this invention or exosones for the
purpose of regpkdhididyahédcdsdesditedabbad fieth€hethoadf ($piedetiledbdlipwagai nst

target cells prese e pept| .of this invention, for exanple, the
sane pepti deggcﬂilsogd%j& Fﬁ@fﬁ??ﬁ”@ﬁt e target cells can be cells that

endogen@dlly ebher@Blss *iNBk 2nveatioih casbedanived frosl pasienorwhoedre sulijérato aeament
transfect ed {}l/t}rg AT IME%L HEN D e aﬁ }gnlgt%}eldsby tﬂ@[ﬁs e%%?ﬂ‘; C(ﬂn‘tﬂﬁﬁ (ﬁnd\gltlﬁ)r)t F:Ih' S

i nvention on t |T surface Fat | O can a
serve as tar §8i% ipfludipg Fhﬁarte@ad@nf ﬂélﬁ W@RUOI[ @%‘P}QWFSI for thecpélmow éteptor (TCR)

The present Ir&;\(ﬂaﬂirﬂ Qififedts SPhd b hElLS TR QQ@B&Sﬁ&dlgrhgﬁﬁﬁlttt@fg@t&ﬂl %Eﬁiﬂ‘g aci ds
encodi ng pol §es that are c abI e of formeF%Ba subu el

receptor (T GQH ey itt di%VeBF% wami) UGRERSE Uﬂ%[ t he
ability to fMrg&tmca‘.diﬁtceﬂ@ﬂ‘faeéncmgemﬁslyoe)dpyest MYBI:E,I dush agoann&tcellwmr cells

of &l pha Cangeayale ARG De DRSNS, A G IEHAT beppdne R AR Yo R one
or nore pept imiestiof on Hiescell yyidadei dy te siimbletiprl by thefieptidg mza@@mmm%rgatﬁd
Morgan et al amaueel 1, 3288 (2003)). For exanple, the PCR nethod is
preferred toogﬁétlldaze theat'%% The PCR priners for the analysis can be, for
exanpl éOO@]-RM—éé&B—T@i%@E&;caggcattcgcttcat 3') as 5 side primers
(SEQ ][ D NO _T_)Th%ﬁﬂes%nfﬁﬂﬁerﬁoﬂ%!ls@%f@wﬁ& aé&@ﬁhﬂﬁ%ﬁ?ﬁﬁ@ﬁ@ﬂ@@@@ﬂs énchding
specific to a.chain Cre rs

(5°Ct caganat PEDPFENES thargupipdh b obe Ght D eEhdrohper (1B (sEQ 1D

NO.  9) or 3- Tidaida-oChsipg itheesame( The TCRagbutictiggadteabtlity af firt-TCRs tipeci fic to
TCR beta chai, r ot
limted theré nf(e?sl*{?%g%gtp t(\glit%glg ngl m&l%r Cg S%‘ptrgssglgt gheﬁ?sﬁﬁ upﬂ%a&l ng the
MYBL2 pept i dé&noivn methqgls imtheditt, {he ralﬁlmmdsmfamh@ ﬁl‘lﬂjbﬁéft ehaiif ra%ﬂ@rii Killing

of target celg sk es ﬁf&tGT‘!Q 1ﬂdﬁl€ed\@6§ﬁ %n@&p&bﬂaepe'pﬂdéé' of thid Ii‘&%hﬂoﬂ/ Edn' 1R
[0062] The nuclei¢ acids encoding t TCR subunits can_be incorporated into

sui t abl e vectgngitied (YO200 4033 rad M%‘@?‘%F%al Theswngbd? brig 88 &) Foknown in

the art. Theerafple] t(he @GRd@embdﬁshﬁefeﬁ@ﬂw snatpmttm mCRgThélBﬂRqﬁﬁﬁdﬂ for tean be
transferred into .a

advant ageousi IS TREN B S afPlt Sot Aeges ortpreessrareCeiiaad o 3F at 1 ovi ng
rapi d nodi fi patmeon(SHQ B p&l:i7eand 3-TRaC Pricerd ©'-(copctptrvsecagécgangitghdl) manmal )

to,rapidly anfkensldycRLAMER.TRLLGISEORD) Lo: bruine, erelant cancer cell

killing properties receptor cap

specifically® é@%g@mtﬁqtﬁ@}ctégaéo}ﬁpﬂpé%fléﬁo ACBsta duinf | repaohrSELLHY NQivent i on
and HLA nol egufl@betﬂC@ﬁi‘ﬁne%s 5 CRidcceppahlitbcRaly )Vsbéddflc Z&2T®R beta chain C2
curiace of ¢ REE CY IO NG RUAT § e bBit b oo L850 d ' AP £y e
confirmed by TaIRs dandwnl tamiehodss dispiudyingy taé 84YBH2 pepthiedsith high udiity f oxd elxanpl e,
tetramer analt %ﬁﬁfy 1%3('11”% e'il‘cwn 11?%§Ef§?%$ BRP S;%rese%tlﬁg thekl\ﬁYlBT‘ #)hge i d‘R{?‘n at a

ELI SPOT assa for°m ng can’ be €ontifne
T cell expregsdlrngtrhe TCR on the cell surface recognizes a cell by the TCR,

and thagodie Si@nRklelSacdidsanemihg 8 Tk Eﬁ’&ﬁlhtk Hér%é Mco%ﬁﬁté&ﬂfd Juigbieon that
t he above-nentioned conpl ex can give a t%ﬁ gl@vﬂ%t ot oxi c actl vity when the

conpl ex exi stV&ctBft- ¢-Be rfravdp| vestys. é@@sw g iadhot: Toy nckeitown
met hod. A pratis 6?@16%&tbfscbdnfh@ﬂlﬂgjﬂﬁm lﬁs@fuu@mmleeranifbﬁediﬁﬁ@ﬁ mideat fopn of

cytotoxic aCtIVItb% an I—tILAp itive t]ta gﬁ suc asvﬁfrom um
rel ease assay 6%? On{ hBIE U PN PAERY IBYC(S‘\}PH 215 ch are
prepared by theasi&dfwmposntmn tillowing rapid modification of a patient's own T cells (or those
of another mammal) to rapidly and easily produce modified T cells having excellent
cancer cell killing properties.
The specific TCR is a receptor capable of specifically recognizing a complex of a

peptide of the present invention and HL.A molecule, giving a T cell specific activity



the nucleic acids encoding the TCR subysits pol ypeptides that bind to the
MYBL2 peptide of, e.g., SEQ ID NOs: 2-4, especially 3, in the context of
HLA- A02. wbeotvmmsduced CTLs are capabl e of homing to c&azaP20ebi7e28 n vi vo,
and can be expanded by well known in vitro culturing nethods (e.g.,

Kawakam et al., J Inmmunol., 142, 3452-3461 (1989)). The CTLs of the

i nvention caragiaﬁstuﬁeearge@célpwmlameimmamgemuﬁammﬁéirtciennAup@:ﬁﬂlﬂ recogiiti@at i ng

or the preven QN of cancer in 2 d of 0 rotectlon
Cv02006! 091591 B SRRES pisl PR Rty dydibindhehdfn ity pflnBi® & e
MYBL2 expr es siatimods sSndypdec fdrlewﬂnplp elremat gdlyse wancldba mele¢uehambpdapeide bt ul ar
tunor, pancr el i,GefRIACEI Fﬁﬁ’ﬂs@@ﬁ%{ss 'E&%rfoﬂﬂﬂl %ﬁ'@tglﬁ%'fr‘]aésh‘&‘% anger, small

cel | Iung cancer and eso as c tissue, the

pepti des of theflpedsbafta ﬁ@lﬁ@ﬁpﬁr@fﬁln@ﬁhqﬂiﬁm@éh@zmﬂ tetice Freogniney swedbypBot i des
can be used f@R, e tHat @RtsIERL 1s@fhﬂé@ftteﬁ%tréc@§ul@ﬂ?mié| X fifmAonGBNGES a@éve—
tunor, and/or for evention of perative recurrence thﬁreof t he
present i nvemMSnGRNGSEMRIEECAR %ﬁf‘ag ﬁé&ﬁ&ﬁ%‘a‘lw YGOHY “61‘3“218)‘}1%%9 £X Yt 8P
treating and/IOcrellfsorfactdmajaal@@ by taxied om‘b}caalamﬁvn method N prefamet! ethbar
revention of 0 ecurrence t 1. agen r ifion
Pncl udi ng as %cﬁg%tts:’tf%e e \giget%? dot mcl)lﬂ%uoélror} g)go% g%l{]f%gt yﬁg%?lgt&esH]ng%fgglglVé
present i nvemargeireellouchos ylnumlileotrcrld@s asmagodi ng the peptides. Alternatively,

the pr 668 Pefkd QFr'é?I%?é?lt B eRofeH §§lgs @'TLE %%&Lgré B afell b?%ﬁn%uchgﬁl with

f or egoi ng €X0SO0NES 0 . SucC e as pharnmaceuti cal

agents or cofforiclsiopdds ?T}?O%élﬂﬁ B‘HR Stlh‘éméfPS}Y@ﬁﬁtﬁﬂqséb?ééH@ﬁBéh%M@L% ar get
any OL thte p?@%md&t& &k., SF@ IIEIN@@u Q%s@@dlfial@g} §q?h@ dbnestt aﬁHL}[AeAQEItTh‘ée -
ingredient o nt pha C cal_agents or conp05| i n
oot her - enbodienuietd CRES b BIE PhOURER n SR BLoolR o F R Be TRk en D £ B
active in- ghbgdiedintnosel iecitedcdlruoing anoingts (€.a) Kawakgphi del.of [hinengdr, éd2nt

n'an expr esarir 2 WO EFhECPRERADSRHAM, BuARRLOS RS A AREHLRET 0f "
t he present Icﬂméﬂi‘dﬂ@mu@ﬁlllm geathy onhQpreI¢ENYE 3921@15! UF&ZM@IIOIGI@Q@ 0% urfac e

and (d) a cyti- & ploe@idn @TObO®/@I1@3eNt 1 nvention in manufacturing a

pharnaceutlcal COHDOSItIOﬂ or agent for treatlng cancer or tunor.
[0064] IX. Pharmaceutical agents or compositions

Since MYBLZ2 expression is specifically elevated in cancers including testicular
tumor, pancreatic cancer, bladder cancer, non-small cell lung cancer, small cell lung
cancer and esophageal cancer, as compared with normal tissue, the peptides of the
present invention or polynucleotides encoding such peptides can be used for the
treatment and/or for the prophylaxis of cancer or tumor, and/or for prevention of post-
operative recurrence thereof. Thus, the present invention provides a pharmaceutical
agent or composition for treating and/or for the prophylaxis of cancer or tumor, and/or
for prevention of postoperative recurrence thereof, such agent or composition
including as an active ingredient one or more of the peptides of the present invention,
or polynucleotides encoding the peptides. Alternatively, the present peptides can be
expressed on the surface of any of the foregoing exosomes or cells, such as APCs for
the use as pharmaceutical agents or compositions. In addition, the aforementioned
CTLs which target any of the peptides of the invention can also be used as the active
ingredient of the present pharmaceutical agents or compositions.

[0065]  In another embodiment, the present invention also provides the use of an active in-
gredient selected from among:

(a) a peptide of the present invention;

(b) a nucleic acid encoding such a peptide as disclosed herein in an expressible form;

(c) an APC or an exosome presenting a peptide of the present invention on its



[ 0066] Al ternatively, the present invenbion further provides an active

I ngredi ent selected fromanong: (a) a peptide of the present invention; (b)
a nucl ei cwaerd/ensedi ng such a peptide as di scl osed her @Cm/JP216/007028
expressible form (c) an APC or an exosome presenting a peptide of the
present invention on its surface; and (d) a cytotoxic T cell of the present
I nvention foruMise; il treati ng cancer of tunor. [0067] Alternatively, the

present invention furt p net hod or process for nmanu- facturing
a phar maceut|%)aa}cyé%t%%hf?eu?ﬁ%?prgée@%fnvicg?oqreat| ng cancer or tunor, wherein

t he met hod oiin maocf@stgnnglaIpbdth:llrte:ahctcafppasftloﬁmrragératfolrtgeaanghatmaolemmocal |y
or phyﬁm 6‘?9' C&ikér%(at%&egfeea&%s%n AV f}ﬂ‘f*tﬁé} A0 i A& a%?b(?ﬂ{g Eelé&éae‘?t ed

froma present vent | on; elc acid
encodi ng suc 0&“@@9@& de as di scI osed herel nin an expressi bI e form (c) an

APC or an exos@y®pdpiidseniietesdnigpédtda; of the present invention on its
surface; and ( ; nuc(iglg: 912[:1 )élnc(::od-lrn Cseulc aOfe "[[1!116? as C{ISC?OSCE hlerrg:}/nelrr]ltgnoer)]( faé%m %tfl)r\gla
i ngredi ents. g pep p
(c) an APC or an exosome presenting a peptide of the present invention on its
surface; and
(d) a cytotoxic T cell of the present invention
for use in treating cancer of tumor.

[0067]  Alternatively, the present invention further provides a method or process for manu-
facturing a pharmaceutical composition or agent for treating cancer or tumor, wherein
the method or process includes the step of formulating a pharmaceutically or physio-
logically acceptable carrier with an active ingredient selected from among:

(a) a peptide of the present invention;

(b) a nucleic acid encoding such a peptide as disclosed herein in an expressible form;

(c) an APC or an exosome presenting a peptide of the present invention on its
surface; and

(d) a cytotoxic T cell of the present invention

as active ingredients.

[0068]  In another embodiment, the present invention also provides a method or process for
manufacturing a pharmaceutical composition or agent for treating cancer or tumor,
wherein the method or process includes the steps of admixing an active ingredient with
a pharmaceutically or physiologically acceptable carrier, wherein the active ingredient
is selected from among:

(a) a peptide of the present invention;

(b) a nucleic acid encoding such a peptide as disclosed herein in an expressible form;

(c) an APC or an exosome presenting a peptide of the present invention on its
surface; and

(d) a cytotoxic T cell of the present invention.

[0069]  Alternatively, the pharmaceutical composition or agent or the present invention may
be used for either or both the prophylaxis of cancer or tumor and prevention of post-
operative recurrence thereof.

The present pharmaceutical agents or compositions find use as a vaccine. In the
context of the present invention, the phrase "vaccine" (also referred to as an "im-
munogenic composition") refers to a substance that has the function to induce anti-

tumor immunity upon inoculation into animals.



[0068] I n anot her enbodi ment, the presepj invention also provides a method
or process for manufacturing a pharnmaceutical conposition or agent for
treati ng waneswoerm3dt unor, wherein the method or processPCROPAA®8070I8 St eps
of adm xing an active ingredient with a pharmaceutically or physiologically
acceptable carrier, wherein the active ingredient is selected from anong:

(a) a pepti dqhefphhﬂn&cammﬁeaigentsmteatnpcmoﬁsmf the ﬂ'd@érﬁirﬁfeﬁ@(brdc&ﬂﬁﬁﬂbmg) such a
peptide as disclo

B oe o codivt 7S RS hutds M WEABL SRy Pyt o FobePR i indle an
(d) a cyt ot oxliegeof igelljeass ot preiepts eisdinding hweat amhany] @G Ihahmel inaluiding| yt t he

phar maceut i C% EPcPEdeEﬂo‘aE'e ﬁ!ﬁt %ﬂﬁés‘i%grrahﬁﬁ daf, %%g%mﬂ“gS&tb% cdTHY, nBReUsed

for either £ cancer ‘or-tu reventlon of
post oper at i v@lm@enrhab%b apchehigyppnzee, FHBCHuds @ gempIsEiycaportanf angpd e e or
conp05|t|onsdgm@gugﬁgkﬁﬁnﬁ_va00|ne In the context of the present
inventi&?7 the(ngﬁse XaCC|ne ‘galso referred. to as . an "inmmunoge
composil?¥ ) 4 Qe foghg PEgHY dnyreHOR- pgPt élaYlF?g 3 GAERS %Iﬂd PP @ny
anti tunor i mouebf SEQ[:IDI’NOEt(mﬂI,l @Bpeaddllyi 3]ﬂ1@v@b\¢emﬁb6nd todd NMA-A2 restricted

2011/ 067933P?}|%-{t6] Ptzp%lgdes orc 1§d1;[ qgs tl?lhfle gaflr 12(%#}6 :,g(é%}lt Qr%es%teaﬁg rlmﬁl%rrg?esggn Qans of

t he present n h can be used t event cance
tunors, and/ dinersfaeethe prsedfphposcopeahagonts Qre:@mppsh@@s vhieh ewfuderang wbj ect s

or patients ipgh g[%tﬂﬁs HWt@%@nﬁ@X&@%&ﬁfené@mEQ s Nedi 79, eQU&aWB a{ré mted

to, nouse, rat, nea sheep prg, tl e,

horse, monkeypartisHiBey ﬁmt%jrﬂ‘g’ r i %ﬁlﬁaﬁfﬁ@@wnﬁar&tﬂmé@}ﬁ Ahp§e Hgécﬂwfé?laséil% A2,

i nportant animmelsa@é appl#e lﬁﬁﬁlﬁdrﬁ@&%c@l@g@iét& and @&i@ds@s@&@ fehidtgint Rde R E;|zn'uesent
| se uen

t t
e espoci AP gasing Sl BiisrepBioa fy e porutlepfintof WpMsd et | des
or candi dat es Gdnatrs oamnmorstcke potehty ha@hspecedtical agansie comppadtie®. of the
Therefore, %?esQﬂéﬁg%HuﬁH QPJ&H?? ﬁHEeh%ﬁh [ RARAL Ci&l KhdsS O%H&Sek 6@@% Mﬁ% h“c' Ude

any of these E am no acl d sequences
especi al | y 3M¥Be2paimyplyad éﬁ Lyisiyereapres ), tlmvéuchnlgnfﬂi @tana)ﬂ@ (mtlt?‘dals‘@b}%ct s

whose HLA antyh@esdeahbel lﬁgddeirbﬁqc%ﬁrﬁ%n%ﬁﬁh'cgﬁ W ARG NBEALL108he &GRAL S and
conposi ti ons whi ch include pol ynucl'eotides encodi ng any of these pepti des

(i.e., the pdhYRINPhaLR ¢sCIof this invention).

The present pharmaceutical agents or compositions can contain in addition to the
aforementioned active ingredients, other peptides which have the ability to induce
CTLs against cancerous cells, other polynucleotides encoding the other peptides, other
cells that present the other peptides, or such. Herein, the other peptides that have the
ability to induce CTLs against cancerous cells are exemplified by cancer specific
antigens (e.g., identified TAAs), but are not limited thereto.

[0071]  If needed, the pharmaceutical agents or compositions of the present invention can op-
tionally include other therapeutic substances as an active ingredient, so long as the
substance does not inhibit the antitumoral effect of the active ingredient, e.g., any of
the present peptides. For example, formulations can include anti-inflammatory agents,
pain killers, chemotherapeutics, and the like. In addition to including other therapeutic
substances in the medicament itself, the medicaments of the present invention can also
be administered sequentially or concurrently with the one or more other pharmacologic
agents. The amounts of medicament and pharmacologic agent depend, for example, on
what type of pharmacologic agent(s) is/are used, the disease being treated, and the
scheduling and routes of administration.

It should be understood that in addition to the ingredients particularly mentioned
herein, the pharmaceutical agents or compositions of this invention can include other

agents conventional in the art having regard to the type of formulation in question.



Cancers or tunors to be treated by theopharmaceutical agents or
conpositions of the present invention are not |imted and include all kinds
of cancerwOapitfosnBss wherein MYBL2 is involved (e.g., i®CoJeraypressed),

i ncluding, for exanple, testicular tunor, pancreatic cancer, bl adder
cancer, non-small cell lung cancer, small cell |ung cancer and esophageal
cancer .[007Dhe Hﬁ@ﬁé@inb@&lﬁfeﬁ’a@f&hé peatntagention,alie p@smmphirma@tmalmgemgtoai nin

addition to the af rementi o ctive n, r edi r t.i des mh ch
hove the abi FPEyoTEoRTanes TRFaTh s YWhRRLERhEe whl B ffpe s

pol ynucl eot i desfukivc odatnyg thépatbologreapaptlitohes of i higseasedb bs tiehtad, qg.esmntr. t he
ot her pept i deﬁie aﬂf lesb'ﬁgandfgé’u?ﬂe'&an ﬁ&ﬁcﬁta%ﬁltaﬂ%ﬁ)%f ?ﬁsofttgggregé}f h&llﬂ?ac@méa% ty

to i nduce CTLS agal Nnst cancerous ce S are exe cer specl
antigens (e. §gents eleGRrpFasB@nTHNE) lalmlltstaﬁablerv@ptameﬁﬁ inglyde h@ﬁﬂéft gialy, @edf 101

needed, the W@ﬂ%nﬂﬁﬂﬂhhﬁﬁﬁs&ﬂﬁﬂﬂ@nﬁ&iﬁ@ﬁ@pﬁﬁ&bﬂﬂﬁnﬁénﬂb%u&{ﬁ@ﬁﬂ%(hnventlOn
can op- tlonaglr leﬁ ot her ther ﬂﬂ@lc sub&;ances as an act.ive

i ngredi ent 65@ edabef AR the fpofaire s indigafe th geelites ysqd IHSAfIRRSY al

ef fect of therevehiioteofi sigroedic@atonditigns,of @wydicdasd. e pates ent alpeptlicdesdi- For

exanple, for 2 i.ncl u i-inflanmatory agents, pain killers,
chenntherapeu |%%sgﬂa'&?ﬁmnvmﬁ ggfn %ddltlon to including other therapeutlc

subst ances i n Ihhddifred i@ hrenntainesddstribedaboredi loamehtlmgof phahmagendead ngent
i nvention cap @3B0t} &ft%eﬁﬁ&&‘@dﬁt%ﬁohéﬂ pr n‘ﬁ%ﬁ%ﬁ@&*séc)bnw th the

one or nore other harnaco gélc a I canent and

phar macol ogi @%@@ﬁf AsPEdph af@ﬁceég%@ceﬁhblﬁﬁﬁt‘efﬁ%éafbﬁu“ﬂiﬁfalﬁﬁlﬁé%P@@f c
agent (s) i s/ afiferiisLbsirhble fl@nsga@rﬁm@ﬁhmna ﬁﬁ;%fs&ﬂdp(ﬁﬂﬂlﬂchﬁhlﬁg?&ﬁéhﬂdffé& and
routes of administr t|on It should nder st ﬁg?hﬂln addition to the
i ngredients E&P?I}tw WeFy el DEHEEHa BP a8¢ Hléerg% t tHUSO G Ent s or
conposi ti ons dfhetphasndcevignl hgmtcarconmpobitides @nh#rdesigeinbs peeemtehini opuak or n t he
art having r

2011/ 067933pé%%é%f%%%%%%ﬁ%%%f;ﬁ“%ﬁfefné%bﬁfﬁt SRER 5P ok mnt e

i nvention, t ketiyriagedienpHae padecan tulexagplat wclyde wtﬁiogplastmfsnlcmhl@ea

included in %h&&Pﬁﬁﬁ;@ﬁeﬁﬁﬂﬂ%%ﬁ%yﬁﬁré@%ké%dh%e%E&ﬁﬁﬁﬁﬁé&byﬁﬁhﬁkh6h§ﬁﬂ%ﬁﬂU'
for treating the pathological conditions of the disease’to be treated,
e.g., cancer MHEAYj cl e of manufacture can include a container of any of
the pr¢e@md) phayPReeuUtdutiadl @R8N bE c@hpGANMe Sbithidng the pBptalel abele.acHul bl e
cont ai ners |ngvyd§ bottles, vials, and test tubes. The containers can be
formed from & ety of materials, such as glass or plastic. The |abel on
t he cont ai ner Blegepuddsnditloainyentien agdrtadingnisterd duertly acaphargpacutipalexgentt i on
of one or nory 0 ate

di rections for &gﬁgﬁ%gkpg#?%ﬁ%gﬁgqg%$g%ﬁﬁ ﬁn&ﬁggpﬁgﬁgﬂﬂm%hgﬂggﬁgg?ner
descri bed ab&teshods. Jgjthe Jafer ¢age.rig addigam ke aptides of ﬁg%mfvelmone%ﬁe@i £kon of

the present bﬁMﬁﬂJhﬁ@s&ﬂﬂhﬂﬂﬁé@@ﬁh&N hdetttbedrubNEnuanusRCang pfophihb@l ner
housi ng a phar. .t can f rther |nc ude ot her

EECEUtIC t bIe di l_.uent . $
materials desYNQB RATFC ! %/l“ jagPles i SY Qaf%?féﬁﬁp%‘?f {zed Matary BRg ot her
buffers, dil @ﬁgﬁcsﬂ sillnlellﬁf(ﬁphmbﬁfﬁ&;ulﬁlyef fluigesd sastd Fpahdagee, ithes @hdrsnawi t h

| nstructi Ons 1ca f%aats or (:01%8851E0ns ca %E)nt%% asa}’gg%tsgrgortz\%ﬁﬁzr%? Ssugt 8513 can, if

desired, be presen i'spenser Hecontain one
or nore unit pd@@lag‘evefsowr@cmmaadrsucﬂg Tﬁlhehamapmélqah@eetimm)mpfmeorpalfkhlean

for exanple,lﬁﬁﬁhgggmnﬁh%kdgﬁwﬂhaﬁkb ﬁ&%s such as a blister pack. The
pack or dlspenser devi ce can acco a by instructions for

adni ni 40974 onl he[mev@qS(Oi}hlpﬁaﬁwu Regrepagehitsst IMbipAHionSPIPETRs! ASWE &F ni ng
t he pepti des nae bhthepeptids of e [FeRHt ®Réntion, to induce CTLs in vivo. The peptide

combination can take the form of a cocktail or can be conjugated to each other using
standard techniques. For example, the peptides can be chemically linked or expressed
as a single fusion polypeptide sequence. The peptides in the combination can be the
same or different. By administering the peptides of this invention, the peptides are
presented at a high density by the HLA antigens on APCs, then CTLs that specifically
react toward the complex formed between the displayed peptide and the HLA antigen



The peptides of this invention can be agglm nistered directly as a

phar maceuti cal agent or conposition, or if necessary, may be fornul ated by
convent i om@l2ofigsmsBat i on nethods. In the |atter case, | RCAAH2D/007028 t he
peptides of this invention, carriers, excipients, and such that are
ordinarily used for drugs can be included as appropriate w thout particular
limtations. ai_:@qaﬂiikleGSAﬁémswdeIy o (ergs ]3@@ asd Ridvied Gdnmvaib@cts 4aldysénol ogi cal

I h f f d h F
ohar macent | oanPAGerHY §F pefist ol feoreeRuf MRS Roht ABCLERLFgsdnl oy of
stabilizers, tluspéded d@ribis upreasem vatheuas]l sslfadea&"hasntﬁsl’(ésrme seredminidtered to
pharmaceut | C‘"ﬂI &%ge@{ssc S%%L uli Ih%% %Etstii'l'dsas L PG L QR SRRNAE (i fds il

anti cancer purpos pep t| &5 of This Inve on can be prepared
as a combi natBer-Beeyseen hqlwm%nh%n@ew the peptides of the present

i nvent ifgoz5]t 0 THIGMEAnLebbGcal Rgdhitd/&- coﬁﬁﬁsﬁ@ﬂsff fofl éheCRITRh AR h@Br pRAeARQt he
formof a cockt ail or can be.c ugat eg PF0 each ot her usi n% sta dard
techni ques. EBRCCERLIMEIOL, WhinRi Eiﬁjteladﬁgu SR B IRHRIGOR & iy acH Pk gredient AR essed

as a singl e fassiimriudEodnyqiptandensanuoeifeet velh endpeptdliaes immuhhe. Alsrhathatyi,on
can be the s n B rin aof . this.

vent i on, ¢ R paperrelel PRty SRR B 05 T BRRL VA SRt ¥l gens
on APCs, t hergre@TeLrEs orrpimigisecddfiyctalhylatiemgto gmwallesj Arh@dmmmpréws foa nmed

bet ween the ?Bﬁ)@lﬂa%ﬂﬁﬁéé@ tl%rlqlrﬁthé E%fgnw aﬂﬁf‘the%@ot(‘—ﬁ@ when administered
2011/ 067933PCT/ P2010/ 007028 are_ i nduce Al t'ernat i APCs (e.g., DCs)

are removed fPSSHACE (MjsEesessisely) Wik Hhesrrpiein havare W@I}?@g@@é@?t@e@ 4VRBLS
pres e{lt [ nve@bm@ﬂlpta@edqmr@,h m%aﬁﬁfé&hm&tes&ftﬁ%s@mheqm&a@&% {dm Mﬁ:ﬁ’bblﬁ??e\ﬂz ht hi s
i nventi on on rtra are re- mnl s (0] e
suby oct ot o 1 C: 2B T rRE e e e e hE B PPl enoss
towards the tahlmnumskgdmxaxteedluﬁndmmmj toxim émoirdlaitodn dasadple{fedd@aidkhe

phar maceut | C%@@%Qiﬁ gﬁﬁal‘f)@?ﬁ%hhc%‘ﬁ@%{nég@ﬁ § 1S@bVRALix, @ﬁFF& ey i on

of cancer or nc 'S 1 nventl on as e active
i ngredi ent, el séen, ﬂh@ﬁ@@eb@mr%lm@tdmtﬂd tRerotan to effectively induce

cel lular i mTU'FuTrr}ﬁerrr?érE qmﬁérhé’ %r)hulétf&%s @?%ﬂi’ﬁ%ﬁﬂﬁdl%ns%%ﬁ& thE @ﬂf&i@@ss' tions
can be adm n| stered with other active in- dients or adm ni s?

ered
formul ation PRERY Gr SWJP@%OYH%?FSQ&IER}%%G&%%@ @Wlaéwewp‘mﬁh adigigt is @ﬁﬁ%ﬁvmces
t he i mune re@g@qﬁpn@eg@aylsé cbhienjenoy asdd. when adm ni stered toget her (or

h I
cont emaPedn AERO R RS 0B hERal FREAR Heiion fEl e e PEERD
M cr obi ol Rewmay9db, be7adn2ﬁi3tewi)m tiexEmmp| of aqﬂlalsnaceaﬂmaﬂyadqetpwdvm st Riclargde

al um num pho i I S [l.a
o ToEorshar e U Bt ML B P S AL

(CFA) | SCOVgEganc b lthq@G()f@ﬁlWéimIdsﬁiaBﬁWHhﬁa iagasic 5@@1 Af Eseﬁot
limted ther %Eﬁem t@ﬁﬁrﬁ@”ﬁﬁﬁ&ao&dt&@ﬁ?H&eﬁ@bmbﬁt 11§ to mbml@fhaft RAAHkRL | ons
in which the ?Oﬁ bound to few m rorreters gcge d

formul ati ons? (‘3’ egl‘feinfﬁsdmfi?r%m?& Segempeupd hﬁx{? ?szfI ently

used. [0076] Irasacaﬁmmthrm@ghﬁd heiEnbr infsed ueh ps Bg@nthlony erid,| }gzrdrotirdmlqmml des of
the present ézllc%] ntlr@% lagldsglf(%%Sh(gg X c?ci %&ﬁhﬁ%sulponﬁc acmi feﬁ}aﬂgsulf%}n[c acndh A ude

pharnaceutuca? y acce erabl e exa € sa
salts with amoladancallﬂifom@acad ,sabeitlicsicid and the e ﬁxam@mspé pwifertedzaltomghec base,

salts with a@al@s,rxgﬁ‘ﬁ‘h&al?cﬁh ﬁle@ﬂckaﬁ%ﬁtﬁ Ath&dh, s VAR SPRaGnidbha. sS Wiaesh
herein, the phrase Cghar maceuti cal Iy acceptabl e sal t refer$ to those salts

that retain Pﬁ@nbi wioyIcrlts Bitheptipyemtsacidnd properties of the conpound and
whi ch ap@77bt ahRede EMbb&ﬂCehtsO the\Whhfind B Ot Q@ AEeh (BEH B pokitiBRASESthE Pﬁ‘)@erﬂs

hyd hi d, h d, | f d t h h

aci . met hand QA R OTT ek SR BR R BBt G berldbir Fg W 6,
sal i cylic aciidknafidd am%ehtsIQapatEaaﬁphmmgc@TImlaf\ew mnsatmraﬂ alnngénsdEors alts with
an al kal i ne%?%fn}él%g}gah%ftw Jcﬂl I[%Fll ésa(l,an bed t&&le\é"t(r) ﬁlgae%m%ngaﬂa glpﬂgaﬁnnosgjohﬁs Wi th

an organlc acl an 1 norgani c
of a lysine residue and then linked to a peptide of the present invention. The lipidated

peptide can then be administered either directly in a micelle or particle, incorporated

into a liposome, or emulsified in an adjuvant. As another example of lipid priming of



[0077] I n sone enbodi nents, the pharnmaceuti cal agents or conpositions of the
present invention may further include a conponent which prinmes CTLs. Lipids
have beerwpaentdef93@d as agents capabl e of prim ng CTLs iPATMPUI0/0EFa2ENSE
viral antigens. For exanple, palmtic acid residues can be attached to the
epsilon -and al pha-am no groups of a lysine residue and then linked to a
pepti de of tIGTIpfegs@Rés, Envanhp@motembasubha& dﬁpzﬂdutpgzlpti de can then be

d t d th di t t d t
T aone. oSSy RTL et B (P S9) RaPhe B Bl e RBROF ARG o 2
of 27 WO _ZOMM)ﬁd%&P@mdmpdmﬂem €F L Dees pounls e&tuiE 19893421 Splody. ot ei ns,
such a%q_(?ffg\lﬁalﬁetrﬂé{ a)éfﬁﬁﬁﬁé cﬁqtc%'n@élorﬁeirn}’xjade?ﬁ{al @ﬁbc(u?ﬁlgb:@ \gi%l%sused to
QA

prime en cova attac ed to an appropriate .
Deres et al . njpgitony ar %B@nd@mws@lmywtrﬁmwm?é aﬁ@t%@ﬂ@nt Vllﬁl@f}f‘afil on

can be oral, thmfg%fk@rsﬁfeg The WBGEANRPH Tan bObERNERAY siblesdrhi@Riadn sUch, and

system ¢ admnistrati oca adm stratlontothe ci.nity of the
targeted si %QOS&FL@’ ﬁiﬂi‘? %%P%HSF foa %Qosﬁé%fﬁﬁﬁw&dwféi“%?‘@ngon can be

adm ni strati adJuWedbpmpﬁdemcamﬂmgpb eheadisdand B)ttfeattdatﬁﬂlSagerff&hdpﬂEanweﬁg‘}ﬂ

pepti des of th| can_b adj ust. r el ngtothe
di sease to be etﬂ?()éfa e mlmgtrat or” %Ihcgsuﬁg’ta}ngnggrdarpa%gﬁﬁ Obﬂ‘}gn%c}%g%

admi ni st r at i emamplado. émgﬁto 14ndgi mderabaadimlnst@edodceny atfow HRgOtonfgyw rhaths.
exanpl e, 0. 1 (ff skfliedth M arfd o530 h%e 1t SLERBE RREE in a few days to few
nonths. One skilled in R ropriately select a suitable dose.

[ 0079] (897%har(FaRksimpecatical gepnts Obﬁorémﬁﬁwﬁ CPBREIERREUs R dporsyhueq st i des
as the acti vengragéﬁdl ent The phar rraceutl cal agents or conpositi ons of t he
present invent on,can al so . contain nucl af::}nds encodi ng t he ﬁe
di scl osed her eiffy AMAMBFCRAGH BRI OpRORy loﬁlfe?et T PrESHE IhirRHSRCan
expressi bl e hoclaic avklaracdduag tht ipeptdes visubisedhdrei@, in wh expressitilo throe #erait aha
ity 1§ o oA BBl KR R At RUIRRORELS hFT
pol ynucl eot i @ell,ovﬂluhﬂeép@gftedummmé@ BOé}gwpactlQntﬂlyt @ﬁmﬁn@twe@@murytyf bran

expressi on ofxEMElRA SRR B8 nudlBR RRI KONGIE8t uﬁ%g)nu%au&%fqm&d@ped SO
to achieve stable insertion into the genone of the tar (see, e.g.,

Thomas KR & @ples RrUuprOryShymentggeressaiy. fos grpressiqnag the yn@éﬁﬂﬂ&? i B8 of
honol ogous r goBibilBakderd) ca@bs egtippadaotiohshieveSesble Brs€rtion Vb fitie é&inoﬁlle .of the

o 804, 566, 51448 P Eee Eaghiasys KR EPandi Mk SR 985128 e of

DNA- based dels¢nmion (ifélommdﬂgoga; sgomhulatide cdspeticedc O Seef agi, Woltadl.,
(bupi vacai ne, 3%%9&)’ @&247361%55 H’?%?e&@%s OV 5, 5%9%6”‘5 §od 3dp. d

conpl exes, articl late -edi at éd delivery

(see, e.qg. @z7§9 Ip&t 80,8t 55790 BMW(?%%P%EX%BW GEBNGYbesRd i nvent i on

can al so be %éﬁ%@? %é%ﬁn&ksgﬂéé frluder nﬂ@@t]ﬂ)\mfaé’iﬁﬁtéar(ﬁupl%%' ﬁélyﬁlfsrsexpr ession
vectors include. atte ébgl%w ral hosts,. such as vaccini OH\A{ pox. This

f
approach i nv&FRES IR a‘if'r Ve EX PSR CRQpleges; and pyrtt 1%\78?,41%? &“&xpress
nucl eoti de sequéncesestiraimeeitaatiéelivey (Peptigdd. SLbﬂénth‘tt SePaEsypn into a

host B(Z%d. ECOIKH% 8{1&68 O??h lpll\féltl\(/)ll’ergﬁgg)é Br %%é%?se& IB% VlI'a I' Oagt%{lﬁ \aeg%% I de and

therebJ ICItS I'mrune re crnia vect useful in
i muni zat i on Emampbr@ of sxmwmhe@cmmdludﬂ attenugted VUthOSE'atsmhtas Neccidiapp2, 848.

Anot her vect %wlp%x B @ﬁ@é&h‘ 1ﬁ‘vc§%snfﬁ& {1& c@&%&lﬁl)a vu%gxé %’ eal aPJ&e%t(ﬁrtS eﬂ%&r | bed

in Stover et al., Natur wi de va |et%/ ot her vectors
Oa

useful for tREFIGPIF Seaueges ﬁhatﬁrxca@q @ﬁ PSPtldehHBﬁF radgetion igto a hesbribe agrd
adeno- associ abeBindht WS cMeCkiAlsexpretles e 1&@11111@@151@ Esptlcﬁahﬂmﬂheﬁeby elidiBhin
vectors, detoxified ant hr@x tOXI n vect 1e ? E)Sparent
Se e, e. g 1 ﬁlapléln&resgpnse accinia vectors an me’th S usefu mn 1mmlimzat10n Protocols are
described in, e.g., U.S. Patent No. 4,722,848. Another vector is BCG (Bacille Calmette
Guerin). BCG vectors are described in Stover et al., Nature 1991, 351: 456-60. A wide

variety of other vectors useful for therapeutic administration or immunization e.g.,

3.11’1

adeno and adeno-associated virus vectors, retroviral vectors, Salmonella typhi vectors,

detoxified anthrax toxin vectors, and the like, will be apparent. See, e.g., Shata et al.,



28 WD 2011/ 067933PCT/ JP2010/ 007028 Ml offd Today 2000, 6: 66-71; Shedl ock
et al., J Leukoc Biol 2000, 68: 793-806; Hipp et al., In Vivo 2000, 14:
571-85. [WOtjiel93sery of a pol ynucl eotide into a subj eeCTORI1EO7628 her
direct, in which case the subject is directly exposed to a

pol ynucl eoti de-carrying vector, or indirect, in which case, cells are first
t ransf or rTEfI M(Blh\/lédl’@omlhmo,cdi:%ﬂ I(jSh@cﬂlod':l{léteaﬂ.eJSLelthc\BhiberDOOIGBEI‘V9BH§E)6§€| I's
are transpl a i nt e j ect ese two approaches are known,

respecti vel yﬁ%% ﬁaﬁ"%&bvoa%maegﬁ\?m%%ggene therapi es. For general reviews
of t he [0@t1HodDaivegeria pdiprnateppfids o Coltlgsyicah betitlalr dired innvluah cdBhdreracy

1993, 12: 48 ; Ann
Rev Phar macol§ @g‘%m&:éﬁ? d%]g%:?% §g% g%gﬁggag%/gﬂ% Hgﬁlg ‘%(zzfozﬁgelg@éeg%%g@%ch
926-32; MNbr gamseacellicet Beshtranshprmmreovity @ememnmelgetlde&f NP3t ip Ftro, thearille i n

Bi ot e‘Chn0| Ogﬁéellsgaggiraﬂékﬂﬁl)ted 13155&18%153360'['\’?1533@%0 GRSTORIBLY a e @V Rspdagvayt of
reconbi nant DNA tech whi ch can al so be used for the present i nventi on
are descri bed® nnwgagn gﬂBeanee‘theléﬂples Current Protocols in Ml ecul ar

Bi ol ogy, John Rt lgeyerdl rSoaws of\fie mARRis ofgenddht@gersece Gonddpikt angf, €linkad

Bxpressi on. ALabOALgLY Manuahe. 1, 9RKIAN LGSR0y W) LORR-o[ 20821 The et hod

of adm ni stration e “or i’nt rader ngl taneous, favenous
i nj ection, orAnsuRdy, Pmma@}gbembl%nﬁhlﬁﬁf%s Monlig, Soicade 169@&1 MBOR@BRon to

the vicinity h@&réﬁﬁ‘& Aﬁ&egﬁ)tneﬁinﬁ'ﬁe%%lgéﬁéﬂﬂﬁ%z Tl@? ﬁ@mrﬂ:'néé fr@lﬁfo%hﬁ&l@ ye

perfornmed by sifigle adm ni $tration or boosted mul i adm ni st rat’ ons.

The dose of tIH®3.0d(Pnl1-ebdi M@thq#St:%n@amlamWéneéberaré@fp isForaRinpat PNAnsf or med
with the pol yauabiegy nde-hensatong dsaefop e proest BivehtinSaré ¥LAbEDM clan be

adj ust ed appr r tely accor d}lbs e frea t he
e tont . vy gbubder S ERAL R ok Mdle S ERRbetciont MG S Bina g, Ryt
0.001 ng to Q0OKriwger, Gene Eraanfel end Bxpressipnt & [dbongoryavignuad b tdudk tadiPdess, st er ed
once every a gys to once every few nonths. One skilled in the art can
appropriately sel'ect the suitable dose. [0083] X. Methods using the

pept i dd8082dx oslwerethggpolsadapivis T cangergeptiadrsgab nubangavss idpveeids of t he

present i nveptitQbnCauRR, H#R8YsttRlc ddﬂﬁHﬁtr%rﬁP%cﬂB@mﬁmﬁﬂoﬂ_ *ft?th%&?c%ﬁ’f';ﬁ& and
APCs of the presenf I nventionh can be al so used f i nduci ng

pept i des, polBmigtackdsiteedndsaioss biferd mipgraitscan s psefoue@d Y Hinglg rﬁslinﬁau on
W th any ot heJtraGonpObmEsedSy holfigleasiniihie o OTHdsosd of ﬂetpolymmt:llabﬁdd iehd CTL

composi ti on Wi gt M Bhiled L BE S o bR TR MIGE GRS Fan 1 n
addi ti on t hetlgs oyveht@seni hecldygiedgppivpripept dcdesliznic tm)diiymsc kel irehaed, egﬁn be
al so be used g rﬁaﬂ%%@%hﬁ%@h&ﬁoﬂdﬁﬁﬁ@eﬁﬁm ﬁ@%cﬂ%ﬁ%hﬁ%anﬁf@%l

Met hod of inducing antigén-presentin e prese I nvertion

provi des net fodd0bng; ivaaxamigje.APCaaiptiA mg.grd €4TLb‘1 atiRisEred eRcegIRIG fiee

peptides or pg M@Qﬁllc@@&drg@év RfonttRi Oné DMB&L inQRe art 28 MPropriately select the
2011/ 067933Psu1ta 5’2810/ 007028
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[0083] X. Methods using the peptides, exosomes. APCs and CTLs

The peptides and polynucleotides of the present invention can be used for inducing

APCs and CTLs. The exosomes and APCs of the present invention can be also used for
inducing CTLs. The peptides, polynucleotides, exosomes and APCs can be used in
combination with any other compounds so long as the compounds do not inhibit their
CTL inducibility. Thus, any of the aforementioned pharmaceutical agents or com-
positions of the present invention can be used for inducing CTLs, and in addition
thereto, those including the peptides and polynucleotides can be also be used for
inducing APCs as discussed explained below.

[0084] (1) Method of inducing antigen-presenting cells (APCs)

The present invention provides methods of inducing APCs with high CTL in-

ducibility using the peptides or polynucleotides of this invention.



The met hods of the present invention ipglude the step of contacting APCs
with the peptides of this invention in vitro, ex vivo or in vivo. For
exanpl e, wheomdshsd contacting APCs with the peptides erCriJpwigasvorsncl ude
the steps of: a: collecting APCs froma subject:, and b: contacting the
APCs of step a with the peptide. [0085] The APCs are not limted to a

particul ar kihd nm‘th(ﬁieIoEﬂleqﬁdsehnmlvetdﬁ)n%audd_mageph)ansm@aiﬂg%memﬂ{bages B
cells, and activate

esent prote ceous
ot geneon” PRI ST Bt ThSL RSB P et FRESETHle. PTRbAS T co
can be pref ecaihytingsdBCdwehttle pepsidet exovige san @Flude Aatwedpbiofsi ty anong the
APCs. Any pegt&ﬂﬁéuagAp&gﬁghgngﬂﬁgﬁngﬁpt|on can be used as the peptide of
Y

step b by t hensel ves™ or on with other peptides of this
invention. A e@tepsinRvlg HPCe pEstpeptvitieBe peptidie present invention may be

adm ni gpeyxd tﬂe%ﬁ@sbzir@(ﬁbt ﬁ@lt@@i&@}%’tléﬂﬁ REPLT GBS aidl R IAPERCY, Na, FefRans

Cbnsequently PCs wi i nduci n. be induced in the body of
t he subj ect. SR a%ﬁseg é?Fr]ST F‘ﬂ%ﬁ’c”[ﬁ’ﬁ 'Jla‘Ff‘i% W@ﬁ]@ BIFPfIPESO RTGERNBY - of

admi ni st eri ngelhmO@geqattllgelmoronheﬁ lels surface Rd hoto bareao@mﬂmtlymphmy@hscBCAPCs in
Vi vVo. s al I% Be eral%iy cf c(i)ﬁle g(r)n étgltsfr(t’é tp@’i" IX Trlljcﬁl ﬁ)?ltitl des opgnlgogbeg é{n

peptldes of tHh en in an expre orm ‘40t hat t he
pepti des of ﬁ)hptsdes N7 mtprmﬁn@n@eréwprces bedsealrad th@)mmldt: eﬂ stap b thy AREDsselves wi vo,

to consequenty yohBiellGs &Eﬁ%th‘é&%%u*aw@ftﬁghnbéh%ﬁ' bility in the body of the
subj ect. Thus, the present i1nvention also contenplates a method of

admi ni st eri ng Al Frén%wr% theirestislete test Presans IMVAYEM NBNDE lmainsBPer2 Yhischduce
APCs in ViVoio B_(B}Qacmﬂ{@}%ptld@\ﬂft@&?d@hlevaﬁr@bnsie@udiﬁ@lfyl Aedsm 11 QTEE/L i on

"1 X Pharrrac ut ent or c |t| armaceu ent s
cont ai g pARSIRY eBr PRy if AP S il & wyEbis Bt £t 11’—"8?‘? b e,
t he present icomemplanss mmethudeﬁadnmhrsmdmglt}n@petﬁmdem thisuoveadbn dea afbjtdaits
L vent on s magull ARG ih O 8RRt ffhafithislP ST RILdd ik el BXRID, ©
and b: intr O@GEﬁldﬁfQ Oétlpmnyﬁmqnetetausubleetné@a|en1greasﬂpieg@ﬂméo grat th‘?IP!}PH(ﬁﬁﬁeﬁtl on.

Step b can b%lpﬁ{vfeﬁtrléﬁaﬂe %§Ii)1‘é§'s%§ 'éh@@@nt%?éﬁ’@uh 'AI@’SQB 'V% tovéonsequentl induce
Antigen-presenting cel i_nduci ng e present

i nvention al $9 (bt Blélsl G?Et w&aeﬁ@ iy theaethaf téfrE%bJ% Hyist wg Pff‘éﬁlﬂtl des,

pol ynucl eot i d@ntiof alex %ﬂﬁiﬁpla&rs aANRéBoDbf ddniifisieivg e glynucltoeidgy SRivt
i i d es rre

i nvention al sgQ nduci n S usin ol ynucl eoti de
encodi nga- paroBuR ISRt MBS AR DR kbt 4 TR B for (T
subuni t recogafizédupose goseptiex"Iof. Phiwengoepidatigenofortcheppsiseen®) ifend-i on and
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Furthermore, the present invention includes introducing the polynucleotide of this

invention into an APC to induce APCs with CTL inducibility. For example, the
method may include the steps of:

a: collecting APCs from a subject:, and

b: introducing a polynucleotide encoding a peptide of this invention.

Step b can be performed as described above in section "VI. Antigen-presenting
cells".

[0087] (2) Method of inducing CTLs

The present invention also provides methods for inducing CTLs using the peptides,
polynucleotides, or exosomes or APCs of this invention.

The present invention also provides methods for inducing CTLs using a polynu-
cleotide encoding a polypeptide that is capable of forming a T cell receptor (TCR)
subunit recognizing a complex of the peptides of the present invention and HLA
antigens. Preferably, the methods for inducing CTLs include at least one step selected

from among:



30 WO 2011/ 067933PCT/ JP2010/ 007028 a) sgontacting a CD8-positive T cel

with an antigen-presenting cell and/or an exosone that presents on its
surface awoanplmwz93ef an HLA antigen and a peptide of theCprezad/o¢7eent i on
and b) introducing a polynucl eotide encodi ng a pol ypeptide that is capable
of formng a TCR subunit recognizing a conplex of a peptide of the present

i nvention and) amtidtibgarCDYPositind O call GhB fpastipénpres@lting cWhemnd/biheh g@pbmees,

t he pol ynucl eoti des,. AP r _exosomes of .esent. i nventi are

i b st or od (0 PGS PRES surldke & PR SodbOS aRbAE BP0 wePe Bietcr . ana
t he strengt himfentibig andnmune response targeting the cancer cells is enhanced.
Thus, the pr | I C : i i : s the
e e L R S
exosomes of {li¢iRssybape peqosnizing agcosutigreetia peptida gfite pespeat invention and an HLA

[ 0088] Al t er nahii¥l iMio LTDS pegifiveeelpl so i nduced by their ex vivo use. In such
case, after e induction of Ls, the fvated CILs uld be.returned to
t he subj ect. R{Zléf‘rn tﬁszaﬁqﬂdé?’ tge H&gﬁ%@eﬁ’@% BSSIPOMAR AHOF BIFSEY 1T YFaliee CTLs
can incl ude sateeqBniafstera) toaciubect, OTl.s ARGRdticedrin sheShddiyed the dapjecoahddiei ng t he
APCs of step ' t he tide: and ¢ -cul tuni.n h PCs of, step b

i ch oo poor frnath bEiek BSmRERYL RS Eefle BELEl HILGOiRe L TRoBdSoSP Pre
cel I's in abowvesssntépvantionnlsalcsuiehelarsepacddd bhichringlsdesrthé sigp af ybmigistdrme

[ ncludes a polo/guiehacticd AuckBlides! MEGHEA DM AR ARRG! bedpRRpve | n
section "VI. Antigen-presenting cells", though the present invention is not
linited ther & Bd4ICEREonpasses any APC that effectively presents on its

[s g B g g]c ?0@8&} 0 gpftl]:@fnﬂfvegfl CES‘LAC@IEE)& ges irﬁmdecab;ﬁ@a@iriedaim uste.hin%ublmm@,tdf%ﬂ the
nst ea .Suc the e )TeS t presents on.its surface a
Comt ex of - ai RiShAr e SE i rtaE S drulgPe rERE i Bty chat e iso
used. Nanel ya ndtkodofehe ptesemevention teaindacedO it eenl iatlede stepaithod wher ei n
exosones pres%gtci)l@&ﬁg?&ﬁéﬁs&ﬁg%gaﬁconpl ex of an HLA antigen and the

peptide of this invention are co- ured with CD8-positive cells. Such
exosomes may e cprtagiagete B Csiot sieprhwdd tirepaptidietdabove in section " V.

Exosomes”. Furd) beLiRiSh d AR rRE pibNPHe EHsbYosidiklceduci ng a gene that .
i ncl udes a polﬂg%gcl eot i de encodi ng.the .subunit binding to the peptide

he T
of this invent (it © berse-Gyéared; With te [GL28-Paifeye qetla Hshove SR ccan 2lse be
perforned as pegasdd lyachnateavey 4 ferabitifludevlal Jolynlicetide ste@BRh@htOT GR) " .

APCs as described above in section "VI. Antigen-presenting cells", though the present

invention is not limited thereto and encompasses any APC that effectively presents on
its surface a complex of an HLA antigen and a peptide of this invention.

[0089] Instead of such APCs, the exosomes that presents on its surface a complex of an
HLA antigen and the peptide of this invention can be also used. Namely, the present
invention also contemplates a method wherein exosomes presenting on its surface a
complex of an HLA antigen and the peptide of this invention are co-cultured with
CD8-positive cells. Such exosomes may be prepared by the methods described above
in section "V. Exosomes".

Furthermore, CTL can be induced by introducing a gene that includes a polynu-
cleotide encoding the TCR subunit binding to the peptide of this invention into
CD8-positive cells. Such transduction can be performed as described above in section
"VIII. T cell receptor (TCR)".

In addition, the present invention provides a method or process for manufacturing a
pharmaceutical agent or composition inducing CTLs, wherein the method includes the
step of admixing or formulating the peptide of the present invention with a pharma-
ceutically acceptable carrier.

[0090]  (3) Method of inducing immune response



In addition, the present invention proygjdes a nethod or process for

manuf acturing a pharmaceutical agent or conposition inducing CTLs, wherein
t he net howloizatluedss t he step of adm xing or formnul ati ngPCREPapdI7dz8 of t he
present invention with a pharnaceutically acceptable carrier. 1100901(3)
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and (2) of "X Methods using the peptides, exgsones supr a.
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bl adder cancer Ssmall cell Iung cancer and

| u anc
esophageal céi‘ﬁ%‘grtnhe PR essﬁ’é‘fsé’g’tes #%Cs[%&%% llpr‘i% present invention
enconpad8@dy nefhegussehioinyenionffacharprogdes mdfthmdsﬁoemﬂumag aafgemiine sypaisance or
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the step of a nuc
present invesell bmg\manwrasngﬂﬂaneﬂé@%%n@m 4nyl ea@ld@wél@a@eean pisepject. To that

Al ternativel ¥ngtheprBd i ot ch@bn ERSHPLAGs HETHIAE (EreSRRRR B, pHAMALMGEdIe Step
of fornul ating and adm ni steri ng a _vaccine of the present invention, such

vacci ne i ncl @8FHgUbStapce)or sABPEFTiaR fr IRdy|cingamulst P Ro8Se fVheren fhedagthied
i nvention, ormagzrinummmelsfegkﬁahﬂnmﬂg:bﬂ ﬁoﬁnﬁlraaggrepépttdaefr@@fynucle(nme ¢¥nke Or nore

polynucleotld encodi.n tide Qr the i al tive
P ragment of  eae gy B walhGy SRLHEREBTRIAGETE e pIRHRRLER, R i on
or (d) one farindwrieg ingohzt ©epat | n@g m\@ﬂ‘esthnswp gf tehuktiof ahé edlpmw@nttg a

i nventi on. [Qggwﬁt}"@g egﬁgtng;&ﬁ&{ aﬁ'&%ﬁ?&ludlﬂ ention, a cancer

over expr essi ng treated ese active i ngred| ents. Exanpl es
of such cancer(® enecirueRse ew@qpeaneétl%tof |thfmr@%e@t tnyenticas of guingpuRlpgieally
pancreatic caagwfraggll@l@l%ge&ancer non-smal | cell lung cancer, small cell

| ung cancer an rior to the, adni ni strati on

eso hageal cer, Accordingly,
of the vaccind g) HE rFrQBB’&P? EQlides SRELIE ‘?‘gﬁé“‘?&d%eﬂﬁ‘flﬁgﬂ e IRERNYe
i ngredi ents, lodicdlly dptied faghém of ca)confi rm whet her the expression |evel of

WBLZ in the ? (S:neer r%ﬁ(ﬁe%o?atec{ t‘?ﬁy 8? th%‘%re%gn rrrllxge%hglq S enhanced conpar ed

Wi th normal ne ‘enbodi ment, the present
i nvention pr ov(d)d@@qm@tmmlat%anttgﬁe@msngn@m@epf (lmxpefrspet)apmm@nng MYBL2,

whi ch f[@éd%?d TRYhd ki 6f B %re%&?cﬁﬁvé?lftibn, a cancer overexpressing MYBL2 can be
treated with these active ingredients. Examples of such cancers include, but are not
limited to, testicular tumor, pancreatic cancer, bladder cancer, non-small cell lung
cancer, small cell lung cancer and esophageal cancer. Accordingly, prior to the admin-
istration of the vaccines or pharmaceutical compositions including the active in-
gredients, it is preferable to confirm whether the expression level of MYBL2 in the
cancer cells or tissues to be treated is enhanced compared with normal cells of the
same organ. Thus, in one embodiment, the present invention provides a method for

treating cancer (over)expressing MYBL?2, which method may include the steps of:



32 WO 2011/ 067933PCT/ JP2010/ 007028 i) gfletermi ning the expression | evel of
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to be tresbed11/067933 conparing the expression | evel of MPBILIAPN10/HO7MZY mal
control; and iii) admnistrating at |east one conponent selected from
anong (a) to (d) described above to a subject with cancer overexpressing

MYBL2 conpar ememhhmng HeBdx peRsibii Mvel émgiﬂLﬂxl iheanad eyl of tistlees) pheseiat
i nvention al S acci ne rrraceutl cal com position that

S
i ncl udes at eé‘g vbﬁ%cef\éwd%pﬁﬁgﬁcelété)l &:t{)eél fromanong (a) to (d) described
above, for uslécompamg tilwsxpra$snm]glet/ei OQMﬁBLémithhwmmmc(manbandover expressi ng

MYBL2. In ot s for
i dentifying 21?); {éfg?at% e tf%%’?gg* w Mg‘ﬂ%ﬁa"’w@ ﬁﬁoﬁ/@ 0’?@2 lg&ﬁ
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be treated by rése I's pre &rab manmmal s
i ncl ude, but bartleauthvvlﬂn the f\@ﬂBprolefp@tldemiﬂmpremhmhm prehegteodsnouse,

rat, dog, CaﬁnclLtftﬁﬁg fhe s?é}%f%@f@rm[n@r%gﬁ"] Aﬁ)cf El%h nél/ei 6r MYBIRY ﬁ%ﬁﬂ_fecf ANRRET on,

t he expression | evel I n cance or tissues obtained froma
subj ect is dé@@ﬁﬁpﬂbwr tw(%x\fﬂheég@uaannqr@%pf é}szrlewé capyefiihaompal cprrol

}: ranscri plt i OffeveYCthe én@%ﬂﬂhtepﬂﬁdﬂﬁtsubﬁ&!ﬁia? cmg@hmtdwd& ﬂg@@a@wﬂmﬂiehe art.
or exa e uan 1 ed _usjln rone
hybr i di 78t | oﬁ&ﬂEPﬁgNé’PEBU%{N T R Erat MR- s SHeihy O vRa Rt o6 ey be

carried out @resantdhvgntion aa:rdeamt&ylm]itwe dseil béloan array is preferable for

detecting the &g@g@cﬁ %# &f‘tr&ﬁé/c%% &fe e B Anedbf ﬁ&rgflénfaatlbl ﬁ%maﬁw%&%ﬂpﬁ&? "

prepare such pr sequence | nfor
exanpl e, the mwl@ﬂncm@wutrmﬁyn@élmi@édwsgth@nm obediumah phigwés seauge, rathe
probes may bgoga&glh%gevxﬁl{drw@v suitabl e | abel, such as dyes, fluorescent

subst ances and | sotopes, and the expression IeveI of t he gene may be
det oct 40 " HACPRIBRGT s PErertitavehiBi- s S RBdre! of YOGH} Ayeancer cells or

subj ect - der i igshes 8btaired fions s Bllﬁ)Jé'CQﬁlS hegertsied. Tae eimessdﬁltlevm:m@m odte®hinddrBL2

Cranglatton B SacersrphErs TRl ks s h T b e AR R B B bt are
not limted E@:;lmpl@dﬂlhmRNésmééYBha nfdyhedplansfiighusasg fpobesdyy h.wmrtlmatlemd urine.
Preferably, te, éQCNo%EM@%Pgﬁh io rT}Hé &e?ét%oﬁ%%léﬂ AR On @ c‘ﬁﬁJ e

popul ation incl u an epit , hore pre y a cancero
epi t hel i al c@marréy WPt He i IScPéqufaB]é’rfPK/‘éQ!eq{méﬁlilﬁt?W@OQ&%‘@&E ed to be

cancerous. FuyBep, Thdse @Elﬂ@&%ﬁﬂhﬁ artlcAf pfephie SUBY pRBePUiliAinEhe sEQRhEN -

cami 0. A Lr 4 w&%ﬁ?&‘@#ﬁﬂ%f&e&%ﬁ%@esﬁﬂ% fiﬁf?ﬂ%@manﬁﬁ %aéﬁﬁeﬁ%. g

primers by anphdckisant tterprbBsathy B3abeled with a suitable label, such as dyes, fluorescent
substances and isotopes, and the expression level of the gene may be detected as the
intensity of the hybridized labels.

[0095]  Any subject-derived cell or tissue can be used for the determination of MYBL2 ex-

pression so long as it includes the objective transcription or translation product of
MYBL2. Examples of suitable samples include, but are not limited to, bodily tissues
and fluids, such as blood, sputum and urine. Preferably, the subject-derived cell or
tissue sample contains a cell population including an epithelial cell, more preferably a
cancerous epithelial cell or an epithelial cell derived from tissue suspected to be
cancerous. Further, if necessary, the cell may be purified from the obtained bodily
tissues and fluids, and then used as the subjected-derived sample. A transcription

product of MYBL2 may also be quantified using primers by amplification-based
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to prepare such ggbl bOdlﬁq and equi val ents thereof. As anot her nethod to
Rt é

detect the e diicke of MYBL2 gene based on its 34 WD
2011/ 060@33 PCTA1dr2Aibery0 theQ2as tatiam plodtic tanayplseodhsatted foh enel didgnsis by thefpradeai ni ng

may be measurad uﬁ,@?ﬁ‘@ﬁﬂ%%ﬁ?ﬁ@%@%@%ﬁﬁ@’ ro?enﬂ%étglﬁ (9”1’})' body. ggai nst

t he MYBL2 pr dtein asureme aini ng | hdi cat es
i ncreased pr ésamiess) l\/@\ﬂmds b6 defteempiring gierquaniky odthet preteguasethe frams]ativingh

e)e( ﬁrees Z ion | ?Y&iucplfrlcwggﬁréﬂﬁﬂl;@ﬁs g[arggtg?&%@% e %g %ﬁél')&f} spEUBLaIRf reodn®i LT
J &9 the protein. The antibody may be monoclona? or polyclonal. Furthermore, any

fragment or modification (e.g., chimeric antibody, scFv, Fab, F(ab")2, Fv, etc.) of the
antibody may be used for the detection, so long as the fragment or modified antibody
retains the binding ability to the MYBL?2 protein. Methods to prepare these kinds of
antibodies for the detection of proteins are well known in the art, and any method may
be employed in the present invention to prepare such antibodies and equivalents
thereof.

As another method to detect the expression level of MYBL?2 gene based on its



determned to be increased if the | eveksincreases fromthe control |evel
(e.g., the level in normal cells) of the target gene by, for exanple, 10%
25% or 580200r067938r eases to nore than 1.1 fold, nore tiRan/JR2B0H@O0B nore
than 2.0 fold, nore than 5.0 fold, nore than 10.0 fold, or nore. The
control level may be determned at the sane tinme as the cancer cells by
usi ng a sanpheasitidr geiwshy italsiteot edinaipdmsy bé edafui@via isithjredistsubj ect s

whose di sease, state(s cancer.ous, or non-can i.s/a known, .| n

e on oo Fheh R E Rl R ISR &l RS LARAEY B i NEmsR i mis e ¢

has t he cancenretrenbetrongesdtiethgradicides nsedseaprerencrdlevean thregprotead arek, aathe vel y,

t he control 's@ﬁﬂ@'tigiéaﬂi H%X Es%d‘fe@&q)f@[' nggg]t‘é stical nmethod based on the
y’ar%al [ ?[y ter

results obtained ' i ng previous erm ned expression |evel (s) of
MYBL2 ¢eoiBli n Twrepbeession éwls%m faeE2aRg 0% 8- Hiedd A Bd-2sxeae.d8 calsr kalbwan be
Furthernore, deREnHRAS B inkRYId i€ 1R 18R] dRFdaN&Kéih MB @néldl RPASE. gQfthepslessi on
patterns from revqlloafgy thested cel bs. Mor eo er%%%g}rdl 58 to an aspect of
the present i)Y 67 Phiedydgrieacsr 8y foeGEAmRle: 122 % 8h eV on OLINGieaIes &9 cal
sanpl e may benwedparledfdd natk thapl le5 éddtmale thave) $olddaberthamed féldomoraul ti pl e
reference sar{rlpln fotld i0§ 0rrgf erred to use a control |evel determned froma
ref erence sanple doerl\ied roma tissue type simlar to that of the

subj ect - der i vékhelponirolge v Imayaepletermiisd ed thersame ttinjesaspghe ¢ anceeat s by using ehe
standard val e BRRIRIASHEAR Lty SbRa HonM Bl GRISIELD vAoRAAULAL | On wi th

a known di sease sta standard val ue may - al nedn?ﬂg any et hod
known in the SEfa(S) (FyIceOka RPNAN-CHICRIONT)S/3re kpodm. ly addptiog, porngil celisseptained 3

S. D {my be lﬂﬁﬂd?@ﬁfiﬂl&@roﬁlﬁ t s@f ¥ab Pt}ﬁ@@@&%&@ﬁﬁ&@t@gﬁwc} 1@5¥ E&Itasq@r esent
I nvention, a contr eve et er e ro a |1 O I.cal .Ssa e 1a S
known to be. AdRCEEeRERISAlETpEtlY Hheqnyohlevel My podgiciayt by & papiical ° o,
t he ot her hamathad basérboic thetrellts obtaglediby adelyeingipnadodstyodatamismiceapoassion

bi ol ogi cal s Iving Af t u
i 1 orence oaBkSr oty I Eheh] GhhQ @5p QunPATGRORAEONNAL BBl |
normal i zed t &Furthermsxprthseindiol leagledande degred wpmpydatabase efeixgeessien gatterns

housekeepi ng rGENERYiOMIGI& QKRS MbRBVECYRLRIIAF & &ﬁnﬂp&t BPthetResdhi h®&ntion,
dependi ng on the cancefous or non-cancerous state of the cell. Exenplary

control genedhs GiPreseen 1gyst oM Bt 2ane dn ¢ Biplegical sapaledpay be coyIRrEsr @l dehyde 3

phosphat e delydiigigeoass levad déehnisedibmpholigientefrenck 0AQPEYVIER pidterred to

expression | evel oft BIS]Z ene | increfased as 0 aredd to the ntormal

control |evel® bF18" i ?%?%&?f@%?&ﬁf’ Spece RS SRy 0B 4R Opevel , the

subj ect may Isenitiragtheseltthastlijedaleoeed bioldgerat saagiledvioredger\NDis preferred to use

2011/ 067933P¢]/ slfr?dgﬁuoéagﬁ’g&%ﬁe Iﬂﬁeé& dnIEVHLs bf‘M@f'ﬁL'?Qa glisQ ﬁ%ﬁXﬁ&e@nﬁa”ﬁt hod
yl ng et he "Ras P

of (i) diagnosing or i1denti r a subjec cancer to be
treated, andkepwpidispassetaie (lihggtaadardpjpbemaydre ¢iped by pwamaad kngyp #hthget hod

i ncl udes t he st piSex@inple, @rarfd@lof MBaRLND § 02 oL¥RAESSIZMDI AMGbe @fediBh I N
cancer cells or .tissue(s) obtained froma subject who is suspected to have

the cancer t&@dadMalifed: b) conparing the expression level of MYBL2 with
a nor mad099gnt rinlhd @nelxy of thy pehisagingdnnign t hensiobjegelt deasmivaedi frign tbdlegicder to

be treated, is£ IQRh TAPL eo%\?r{ t%g)el nev—eclan e]cro I\é{isBlr‘leelirésdé ne ra,e'ggxenqal%ﬁ t%&qg\%ﬁ'e nt 0
t he normal control a[eveﬁ; an 8}1 se eet ng or | deRt yi'ng Iﬁ_e supj ect” for
cancer tr eat tenetherand hié theidopeelt level isdlideigmosestiran alvaviaigustthelogimalcemple ithe

E)][ eated, in ${RQRerfoll-to hOFOLCLES AstioY Rhv¥l. BHfdlere ToIWIRH alsBGb1ARPresd1En ST €PS
' level and a control level can be normalized to the expression level of control nucleic

acids, e.g., housekeeping genes, whose expression levels are known not to differ
depending on the cancerous or non-cancerous state of the cell. Exemplary control
genes include, but are not limited to, beta-actin, glyceraldehyde 3 phosphate dehy-
drogenase, and ribosomal protein P1.

[0100]  When the expression level of MYBL2 gene is increased as compared to the normal
control level, or is similar/equivalent to the cancerous control level, the subject may be

diagnosed with cancer to be treated.



a) determning the expression |evel of 3MYBL2 in cancer cells or tissue(s)
obt ai ned froma subject who is suspected to have the cancer to be treated,
b) conparwogottes7sipr essi on | evel of MYBL2 with a cancePCUgP2ande7028 | evel ;
c) diagnosing the subject as having the cancer to be treated, if the
expression level of MYBL2 is simlar or equivalent to the cancerous control
| evel ; and Thd)preehtdatdntign alsoipd@nddsfarhagod bﬁ(lﬁdibfgmtngf@ﬁdmmﬁg whegai ment ,

if the subject j nosed Vi.n tob ated, in step c).
[0202) The o Seuhie S SRR 53R oB Bl TORERCia Bhied FiteiRtrra "suby ber
suffering frornoancerhithatthod indbedes theattee ofi th the MYBL2 pol ypeptide of the
present invent ?Q&mlﬂﬁ' ‘%ﬂe s'%‘ioﬁ%x%?of’ﬁ/ﬁfjéﬂ% lnncagﬁe?%%ﬁ%]&gtlsgﬂé%)o(gbtﬂﬁ toring

the efficacy of a can nothera e cancer I ncl udes,
but is not Illfﬁﬁtééllﬂﬂ?ﬁt“thé’slﬁ F@@P‘é?dmr?ﬁﬁtherf@ﬁ@@fé‘ab?éfe@a%cer bl adder cancer,

non-snal | cely) Cd)rﬁﬁeﬂnfgatﬁé:@ipres%m| 1lbvét @k MYBNY vﬁﬁ%ﬁfrm@%n@%?lébélgem cancer.
More parti cul the kit

, r ef er abl |nclude one rea ent. for
det ecti ng thé??@)? psd S%‘Tlg‘itﬁéﬁw%% Cgene” t‘h tfgad?ff éﬁ‘ﬁ‘e GENMFREY &ﬁé’ér
cell, which M‘ageahs maxeatrel Sebmptued td themoihel @haupleodl; arld) a reagent for
det ec.t : _ng C«%:iectln’g Or 1 %‘ 1?% Hl% P]élc%t fgr ca{%%gretnetat f gr{t 1? tees%B tdl{]aegn?s %LZ

protein; eag en oica ac |V|ty The
MYBL2 prot e| s h{l‘OﬂQBieEﬂamlt@be tyeatthéalgetnp §)-suitable for detecting nRNA of

t he Wgé?oﬁe”%l'té}ﬁit%férsE‘&&'a%&h@&i&%cfeb% Speokfically bind to or identify

t he MYBL such onucl eoti des which have a_conpl enentary
sequence to a abéﬁ@rr@ﬁlr@rth% ﬁ@rWBElzieYﬁﬂaNAM\ﬂ%%@ Anaefscels op ﬁsa%iﬁmtrt@a@ql des

are exenpl i f ifeh BYutédt RoSs mgecaé&mV& ARt caé @ t6 e Gbdtbd; to the MYBL2 nmRNA.
These ki nds ofb ol i onuc[theotl des rr@x 1@?“@2?@2 based on s, wel |l known
inthe art. If >ﬁ8 gdhe PREFPERGENh TS 7 ‘faﬂ?&erﬁ/}%fsi(? e]may be

i mobi |i zed on:) diagobding ﬁBTSHbJECt avbhreoy ¢re, canterao bb anatodaf theagpretssidolevel of

detecting theg, EE%S OTRYA JBIIIP% qﬂg%gn efbu%@ﬁntﬁ‘dltl%ve%lj\?%éod'lm t he ot her

hand, exanp Ies ol reagen L2 protein 36 WO
2011/ 067933 PC'FI’) wzqmlcaoméymgn thevdbjeainfor bwpletgeattmemthef thavpibecpisshiagnasedThe

anti body may apﬁaﬂpgn%lcgﬁégr t®be gga[ty(plnpg@f) ¢, Furthernore, any fragment or

nodi fication (T chi merj c anti body, Vv,
[0102] hepresent invention also providés a klt for'determining a subject suffering from

cancer that can be treated with the MYBL2 polypeptide of the present invention, which
may also be useful in assessing and/or monitoring the efficacy of a cancer im-
munotherapy. Preferably, the cancer includes, but is not limited to, testicular tumor,
pancreatic cancer, bladder cancer, non-small cell lung cancer, small cell lung cancer
and esophageal cancer. More particularly, the kit preferably includes at least one
reagent for detecting the expression of the MYBL?2 gene in a subject-derived cancer
cell, which reagent may be selected from the group of:

(a) a reagent for detecting mRNA of the MYBL?2 gene;

(b) a reagent for detecting the MYBL?2 protein; and

(c) a reagent for detecting the biological activity of the MYBL?2 protein.

[0103]  Examples of reagents suitable for detecting mRNA of the MYBL?2 gene include
nucleic acids that specifically bind to or identify the MYBL2 mRNA, such as oligonu-
cleotides which have a complementary sequence to a portion of the MYBL2 mRNA.
These kinds of oligonucleotides are exemplified by primers and probes that are specific
to the MYBL2 mRNA. These kinds of oligonucleotides may be prepared based on
methods well known in the art. If needed, the reagent for detecting the MYBL2 mRNA
may be immobilized on a solid matrix. Moreover, more than one reagent for detecting
the MYBL2 mRNA may be included in the kit.

[0104]  On the other hand, examples of reagents suitable for detecting the MYBL?2 protein



Fab, F(ab')2, Fv, etc.) of the antibodysmay be used as the reagent, so |ong
as the fragnent or nodified antibody retains the binding ability to the
MYBL2 prowvei2n11/d¢e43Bods to prepare these ki nds of anti bo@#CegPriwe/oa7azs
detection of proteins are well known in the art, and any nethod may be
enployed in the present invention to prepare such antibodi es and

equi val ent s ﬁtﬁt@tﬁ&(ﬁnﬁblﬂléi foahe™ERBL2R bﬁ)tﬁﬂtT}MMbB@yymb? bk ﬁbﬁbﬂdné[lﬁdrh si gnal
generating nol ﬁcg)l eﬁ dlrect E{ % I (rect | ahel i Elig%f
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anti bodi es t &abHdrb')2, &vget.s ohithe anebddyknaybe usedtab thearsgengnd langyasitdbel s and

met hods ma i %gﬁ% t han one
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may cont ai n MtBOQSHanrQPn@ theset atf@nemdm fontg dﬁ@a@@h@fsprowms ags AP e,
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cancer, nmy Sserve ]%S usef control

t.he
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shape re typically i bar o pannl the wi dth of
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D e T R M DS SRS b B AR BB
of the presentiponribeaddigm ofra tt*teamp&gﬁenmﬁtbhehfe@ﬁes dlSPEXHﬂgpll @@Cm"olet hgnagdarti al

peptide of t ?od@éiéat edgdﬁn@ﬁat&é‘ﬁd%ﬁé@@ﬁ thk M0 &MYB“Lb%!ﬁN gérx&%an Hes
consisting o preferably 15, and nore prefera cont i guous

ani no aci ds |S?fnP]ﬁeT1éF‘rr‘ilf‘n‘EFUé.’8|SHC%@aXIBhE@flﬂurqdﬁé apy sigably %efteqt phegs epd are
i nventi on. Cam@amyqame%aﬁé atgmmefﬂdbvspdﬁﬁlﬁgthmld&nomm [ in a sanple
(e.g., blood, a(su@eF usi ne%é Vprot ein P ﬁ@I &% >é§$ tll de), of the
present inventi ke e FB‘FOI’p‘P&}S 5“[0 € BrROPEIVR CORTe M & ent
i nventi on aniMpBpRistedardrsemak. dbs positied-oaboveample &ff thg preséntinveatibo chaly de

b i f
Cancer een DarRg ML ARl RLNNG ANG I LBe0RE AR LIEAR, N, BrBNDY ©
descri bed abdergls. Kifernatinglect purtiedud ¥ 8¢ Lauoteth depo ﬂ@@tldﬁgmﬁy beraddedder, if

cells or tisgugshefdd s eﬁﬁiléhseMtYBl%efbﬂn ﬁ{ét;io@ﬁ’g'ls“s‘ﬁnﬁlg% ﬂ%M&"]‘ﬁﬁ%Md%ﬁ@' on
products (MYBL2) of the gene and the quanti tf;()f the anti-MYBL2 antibody is

det er ni ned t 6*BBIenB8e PIRAFNIRENHAR. PYFified M YUBLE May el eeARATEPTRB: Kh§ i n
normal control. [0107]In anot her enbodi ment, a diagnostic kit of the
present invention may include the peptide of the present invention and an
HLA nol ecul e binding thereto. The nethod for detecting antigen specific
CTLs using antigenic peptides and HLA nol ecul es has al ready been
established (for exanple, Altman JD et al., Science. 1996, 274(5284):
94-6). Thus, the conplex of t he peptlde of the present |nvent|on and the

b N o, 1 . a a = o



Particularly, according to the known ngfhod (see, for exanple, Altman JD et
al ., Science. 1996, 274(5284): 94-6), the oligonernultinmer conplex, such as
t et ramer ,wof20tie793adi ol abel ed HLA nol ecul e and t he pept iPd&/JBL010/bE0IH esent

i nvention can be prepared. Wth using the conpl ex, the diagnosis can be
done, for exanple, by quantifying the antigen-peptide specific CILs in the
peri pheral biNVBLDY&RhOCHE @osides toteb] farppte id) €orsitbinglet meuspes tiredut offbe
suffering fromcancer. [0108] The present invention further provides a

met hod or di 3§W6stic agents for eval uating i nmunol ogi cal response of a

subj ectlOH36] usilngnpembpdimeepithcopesnamvdasoriuisbe frevidésn dibgnwptie kenidadingnt of
t he inventi on, - A- e i I i . as
reagents for qé)\gé);%@a(%%ia 5 hg“? tpf)drt‘glgi ctr?ﬁggg%ﬁ?%ﬂbﬁfﬁg%?g@p%gg%ﬁgp gg{%saﬁ&bljﬁ% t&dThe
i mrune r espoiieePressnpmventon itteerpgmerdhgse’f. by contacting an i mmunogen with
im 38 IO 203,06TQIIRCTIHRAGLHQRATARSp IO 6OMBSHSBA! if @rkidni1Ndet T O OF in
vivo. In pref e{re .enbodi.nents, fthe |m"nfm%§o etent cells Lor eval.uati ng an
i mrunol ogi calPPESHHITS SONYHINE|08 aklepd & Rigicy ﬁggﬁéﬂi%WSPé?fefﬁ Do cPEETPNer al
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rown i 0 tne oo peaspedly BRLAH] RN | TTURRRP L, FBha BN PhEAn e
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epi Lope(s) Mhe BEHIH Y Brbalf ibRAIOFHAPMpriallige RERLLAR.S ARAENT need nof be

used as the i mmunogen. fy syst ens are used for such an_anal ysis
i ncl ude r el at ilViagyosHegeodifeceiice=nan de vene presfegnigingthe diffesineg heiwgen the

stai ni ng for amonht GaatilMY®L2 AEBHOKiNESatEARGhd CrRE @AY JRtiBRSASSAYS, Of
ELI SPOT assa

ys. In referred enbodi nent, i noconpetent cells ta be
contact ea i rossien Fuber SEh e R b e A EedHET HGer 8 4k firding
dendritic celof the qubjteQjontiin extéwdles aggeqtthdepration peoducagdht BLD@Ethe genenmay
be used int Al t i 1 S 4 i
mononucl ear oo RFuglyich O R VB AARBAY & R ARRARS bRl PlHSHR: S B¢
exposure to aatbamblevekdomparad igéhat ok nenmal epiidgen. The HLA tetraneric
mul ti mgp |7 CoNRlaRNthBBMRRIIMSRDa Hﬁgﬁés’ﬁ@"ﬁtlo\ﬁﬁ@ Oﬁb's'iaht HSefitn! rﬁ@A}‘in%RﬁG ifd ¢ CTLs
(see, e.g., Qgg et faI ., Science 279: 2103.21 16, 1998; and I:tHrlran eht dafl ,
Sci ence 174: PoRtdset thapigyens Hiyepdrednd i k-Adnglpalz bingipedhergige The method for
anlt: gen-As pecidEie@tn{g“frd,ntige@ylbe@iﬁcqtrlrwusangaﬁ@eﬁicqfep@wsiaﬁheﬂa& nilleatts nonucl ear
cells. reagent tetr r {1 nerreagent uc S. tetr r .a
pept i e of ¢ AECHHssb EURARRCH Mot Blllnd ZORSRLT 8P SRieh G 43T 288 om,
peptide t haél BitndEhusothaordplxrmdtecpapéide of the fpodsaetdnyentivheng fhedéing enadéculte
corre- spondi = 3 I,
trinol ecul ar C(@‘g%‘%@ﬁs%ﬁeﬁg@égﬁg?‘gﬁﬁgﬁ Sg@fﬁ&tg g%%@ﬁlakﬂe gﬁf?ct ggpﬁ’ég%gb}ghai n
i s biotinyl aceeblig earlisy dete¢tipny ragigeRseanioy s1ojastigioh saicel Hugther. ftisan be ot ei n.

Then, strept auiptliyed ifsr Besaektion df B@o'&&ﬂﬁ%ﬂféa@l@ Wittt pRirhRb&ticERIRIGEH of the
trinol ecular co I.g‘g{)fnd strept awdl n

) means (gif | uor escent | £ bel ed
st rept avi di n the; prpti AEFCSEY N RIUGHE a2 %C%VFé’Pt‘He At g ?éi)s&éﬁnﬁ%o Fls. The
cell's can t heratnent eféeut of thegphafmceesiaipl e, by flow cytonetry. Such an
anal ysi s may tiﬁ yc%?zgg/]; Q%O%iggpootﬁg ;1(80\9r HPeEhOO%gt? et h)cr eﬁgﬁl I%S ?[ina%bl e% al.
edure SO or t P

identified by the pr an a e use ' erapeuti c purposes.
[ 0110] The pr &siente.ilRRATHOR84): §4-Gr by pHesmemadidmescontpley ahdatsgeiramaernel

recal |l responges foified$iI9A mIR&UILMHA (RE Blptiad of Hel PeschMiSSitionk3R be 503- 513,
1997 and Penna et alL,. Exp. ] ]
prepared. With using the complex, the diagnosis can be done, for example, by

quantifying the antigen-peptide specific CTLs in the peripheral blood lymphocytes
derived from the subject suspected to be suffering from cancer.

[0108]  The present invention further provides a method or diagnostic agents for evaluating
immunological response of a subject by using peptide epitopes as described herein. In
one embodiment of the invention, HLA-A-2 restricted peptides as described herein are
used as reagents for evaluating or predicting an immune response of a subject. The

immune response to be evaluated is induced by contacting an immunogen with im-



Med. 174: 1565-1570, 1991) conprising pggptides of the present invention.
For exanple, patient PBMC sanples fromindividuals with cancer to be
treated aweandleyyad for the presence of antigen-speci fiPCTAPLUL0/065028)
specific peptides. A blood sanple containing nononucl ear cells can be

eval uated by cultivating the PBMCs and stimulating the cells with a peptide
of | It he i n?/entrm@l@corﬂf)ét;[a{t oan? 'ﬁlp&ﬁgﬁbg inatieo.dy Iplteifméfd anbqizmemd, thé Hengxpanded
ce popul ati on can nal yze or_exanpl.e or CTL actiwvit 39 WO
2011/ 067933PEMBEEULG b G762 80 HUmTHRLSSEY rH8onesBeisecisedd angisfE (o
eval uat e t he riphéiatbloyd.gferigheraldd poblynPBMSge ORI la), redi péripherad blyet! inmmonuclear
vacci nated w mm X { I it of
t he net hods Iélzér i bed ag@gg&#ﬁéu%g? gﬁ%s}ﬂﬁgﬂ%‘ﬁh{l ;%&chngég@p%}lsdgﬂée\%?{ ope
reagent s thaknewe dyicass Insome cathedinesiits, pey pgsngthaf Bgy pesel énthejpsoduepn of
patient are sglieetpecifioCTIREhAN&OYRIZE and BRAIHTAENRYBN &litope@f mblhi®evacci ne
may be i ndi cat@(egf bé tg}ee gesea&e of gﬁpl toge-s emEl C Ls i1.n the PBMC
sanpl e. The [SBIRIEESS B THE nVEREPYLT | bRees N9 be used 2 SN FIRUNASER-bodi es,
usi ng techni quesy wetelnskiare used fhesuali tin a8 esis Bichide CARRENTrePEDTERRICS] I

| MVUNOLOGY, W e . _and .Ant i.bodi L r I nual. Harl ow
and Lane. ol deaehSiREsbl e fotu i pHEe s8R h e Mol e 0
as reagents tdeadcagnyser GLIMOT tevays dne erefeButémbatimbordiremuneopnipatsitide
those that 1 ecROBI%EoRuPER YTl ResER MG i@l EbAiTPlarthuaing®.
anti bodies that bind to a pepti de- M—ngcorrpI ex. [%llg]Alte natively, "the

i nvention al $en@itvGeles a nunmber of uses, some of which are descri bed

herei n.[0f®] | Tk aRGEple! fEPtiRERTARE priebdhe MvieRtlorPh@y bél @Sedan f@EARSE nfdfimer

di agnosi ng or_ detecting a di sorspg% ggggct eri z?d bg sre’r€<ﬁressi on of.a MYBL2

i mmunogeni ¢ PBIYPeRTIEEC HHESRERBERO AL MASPIEI LB Sioh P exepredsi on of a
MYBL2 HLA bi radiigap-ypepific d& Lsdbllewm@reppesurofo atuMéBLA] ditdebiondn mympegtende and
an HLA cl ass I I i ol-oqi cal l.e..The:. SSl . pepti de
or conpl ex o#‘hgg}?fﬁ?grﬁaﬁlﬁ&@ PO SR TR Tned RURERL FRELPR Bliglh
detected by apdlyd GFLodseh o bPagrny., Saicnere?7x dH0I-AE0GE[P3:ded dvltmergilabx. | n
an pref erred sefrhad1 71801962 1 996) dhd dePAhih B &le thQuehdYeoRBP RN QpeGRIRIEX 1S an
anti body that recognjzes and Specifically bind to the peptide._ The

expressi on ofPCRAREIN %Hmleo@fd@ﬂ@awa%%lﬁﬁ mongpraeageelly. frpgenbPloeymecan

al so be test eghltimestavdasudh RCRuanpt iifih€abémite @ @ic0ia 0driiod $haytb\MéBbAtdaradsMer s.
An exanpl e off 15)um)_r Sfax.gfrxgﬁ%gon is presented herein and further disclosure
of exenplary fegoate] PF&H \Hri mers for MYBL2 anplification can be found in
W2003/ 27322. A 04l Pha oerdaltd yn Hi emdleagleosteifaddedinttbel presencelof hecomteact i ng a

bi ol ogi cal s | 50l ] : KAl or the
MYBL2 HLA bi b @%@%ﬁ*ﬁ%ﬁ% I6111 ettg{g&?ggﬁ%{o&@%@@%g&g& %@Eﬁ%&ﬁﬁ%’ bi ndi ng
peptide in tlkemples| bighe spmplgrpiasboxaktegaiyl picthe heavychaiitia brotinptatedas psite

pl gci ntght he lﬁilaQIv@_gbf@ﬁo@@é@{g&e%ﬂdﬁ?&%fth&ﬁ@féﬁn.mh@?i,i s{t‘iie})i%éyfd% isfh@d@eg@rt{le and
under e appropriate conditions of, e,g.,.concentration, tenperature,

time, ionic §P?‘§{ﬁ’§ttﬂ?°%tegﬁmﬁ‘i/\?q%s§$%‘?‘? Ml ALEOMRIEK ﬂ@i%ﬁ%gﬁw?dﬁ‘é Ba}’gent
and MYBL2 HLmndanndf figorpeepiitiydbélbdbtrepteridingbhe mitranter chebduelogsam asiept e. 1 n
general, the _condifi fo nfacting t. en it .ol ogi cal, sanpl e
o e Condi t1 oA bR Pnd (s SANRE bEREAhEL JORDamifd v BiGh R 3y SR0P
speci fi ¢ i nt enasalygnnbgtbesesd for dplgecticer aragnpsts: moppsas.&elle idgntified py teei n

and its receB}&'éd&%%ﬁ‘Bﬁobé‘ﬂse%%}Hféﬂaéeét‘i@pdrbése@.r otein antigen cognate, a
nucleic acid and its conpl enmentary sequence cognate) in a biol ogical

sanpl e [0B& I Reypress ANy 8ie8 AsorProvesy iergenisrig exalype dnpuge reeel rePpnsh
bet ween a noleew.g., BefonileSal ¢ JONR. Gnddse 10053031 DS 1097 dhdenRabedlt, Txp.

5,108, 921, i Mel qﬁf:ol SIGng 596, 1%'91) comprising peptides of the present invention. For
example, patient PBMC samples from individuals with cancer to be treated are
analyzed for the presence of antigen-specific CTLs using specific peptides. A blood
sample containing mononuclear cells can be evaluated by cultivating the PBMCs and
stimulating the cells with a peptide of the invention. After an appropriate cultivation

period, the expanded cell population can be analyzed, for example, for CTL activity.



40 WO 2011/067933PCT/ JP2010/ 007028 [013g] The di agnostic nethod of the
present invention can be perforned in either or both of in vivo and in
vitro. Acwordimgres3 bi ol ogi cal sanple can be | ocated i nPCiIrdB2036/0607028/itro in
the present invention. For exanple, the biological sanple can be a tissue
in vivo and the agent specific for the MYBL2 i nmunogeni c pol ypepti de can be
used to det eqmetphﬁtlda:&mﬂﬁeﬂ@fuss&l@hreﬁ@érﬁ@weﬁfﬁluhfé thdeffichSsoren vadliner nati vel y,

sample. ¢ onod PIopey et el BepEeteF R LR Rul el Pt * ' 0
enbodi nent, wkieghiookogndel cithang the oethode descobéd alpont Hierpatignsia bibl e {ypadhr e
preferably a ??@tﬁig%%ﬁéﬁ%@t%{% ?ﬂesch&% él%?&&ﬂc FPPuts $ Eé% Gh tﬁa‘? be

di agnosed or t er nat agnosi s can one
met hod whi ch Paligb e sglackegtioniiamnalysis. |Td7&t1m@wn@geraﬁtx Qfhe EprsHtermeyy e cel | s by

st ai ni ng Wi t hnd:&alﬂ&f I%Sth@l Besleﬁé%&if'eﬁﬂoﬂﬂ-ﬁseﬂ%ct@mrlhQh&pBMCeéﬁ@fﬁ)léfOr exanpl e,
Al t man, . D__et al i% Sci ence 2 et al 1993,

Pr oc. Natl E@a@eptgteis ANGELIOR FRYPE alsgt%irv‘%fonlaalff‘o%mlibﬂ@%d@m&}f@fnqu%
| ynphoki nes, waificknontnen fiier onesgad rrm CUR RIENE PRIFEYS ODS IEIJIMSPIUN@E@@WS al so

haves been p a t | hoki ne
st ai ni ng and&%ﬁygg%f: dg\i‘gy 2}? ccia {éépdl%safr\ Ltagg%p g/l alnélgﬁs Ida ﬁg Pg‘arﬁ%@d

sensi tive t hapringHarlmohabetaioon Blesasl989)s whidirmiy b¢<use§1r1raarea@ent@to dikgnos¢ 998,

| mmunity 8: 17 %1081161[ é’a%@ép St?&lh ﬁlttlbaéhes mll? %Yoluc% th@éRhatl}%gm]zgg P S@é@e inlphnbar,

P. R et al. Pent amer s

2004- 209295A)Contaét>afraar%élr% n((éecgﬂe 19\@]@270@1;826@439@&% %P?%p%?%m(’]éxg

Nat ur e [oEdi| Ci NQltfnathidlly; 82 4in (B0 hlso Ry iddsShudebed S akes, somRlofiwtataaee, in
sone enbodi nent s. %B sent inv t|on rovi des a .net hod f&r dj.agnosi ng or
oval uating aRcThERBrEET Eat Nsalg, HeersrnEnge o8 Arovdes Hinsiar & HtEgas  one
of MYBLZ2 pepfor detsctofg ztcheorpiereﬂmrak:teirmmam exmesstdne)fracéﬂﬁmm imphundgerge t he st eps
of : (a) c g er the
condi tion su?)gé%&eﬁ& TR& %%l%%&e eC| %QIS)I%PS (§1}1 aﬁﬁlé@ HEA (b)
detecting or bd@n@mmdmg)ruaw@mﬂdmﬁ aIMV@LdeILAmn@I&pm@e@e@I ap gﬂs”t elpss(la) ;

and (c) coxdishdt in%lél%glcbmwﬂn@é %ls%ﬁf)reés@&@&ﬂ”‘asﬁep@lﬁe E)Pé‘orﬁl!d@k 6f3f>ep\€de h the
CTL i nduction | evel present jnventiaon, the_ imuno en i s at

| east one of P&l Wﬂﬂ%ﬁl? g ‘%“e‘ilf‘é%‘mé%ledf rgleresiagry astyingniitpa

sequences of poikrlfbt tﬂ%eptﬂietdi) CémpllﬁpIri ﬁﬁ&ef&ﬁ\éd eglbsm{ena,mmmlﬁg pﬂtr&emiences
and pepti des havin sequ n_nodified

aene e o or ope e P PO Ra e e R U SRR hERSE ARG L ons
sui t abl e of ipaplutst The exfredsmmd dJEBLE peaibidlegiGllsample, swehlas kownor binpsyhearar t .

For exanpl e, ,|ATRRQE! ”@%ﬁﬂfar&ﬁéﬂ{%{ﬁﬁﬁc&% Zd#biggélgﬁ]gﬁlg h@%i@ el Ahe

presence of 1 mmunogen( to 1 nduce I nmunog order to
i nduce i mmn@@@ﬁplwé&m@r@xmgon sriyyessntechiesein piegl fuatbeigdisclomye %@X&H@é@dﬂ o the

cell cul turecof@fio®XMaRPraerd fOT%/IYBLQraﬁfp‘ﬁ'ﬁ@ﬂkﬁl &hiveb@id 1ﬂ§Wb@9@372$32f20r t he

eval uatt hg| nmﬁiﬁ%r%é?i%ﬂ R i B P4 T s PR oD B PIoE AP BOHEss
from a subject with an agent specific for the MYBL2 HLA binding peptlde to detect
the presence of the MYBL2 HLA binding peptide in the biological sample. As used
herein, "contacting” means placing the biological sample in sufficient proximity to the
agent and under the appropriate conditions of, e.g., concentration, temperature, time,
ionic strength, to allow the specific interaction between the agent and MYBL2 HLA
binding peptide that are present in the biological sample. In general, the conditions for
contacting the agent with the biological sample are conditions known by those of
ordinary skill in the art to facilitate a specific interaction between a molecule and its
cognate (e.g., a protein and its receptor cognate, an antibody and its protein antigen
cognate, a nucleic acid and its complementary sequence cognate) in a biological
sample. Exemplary conditions for facilitating a specific interaction between a molecule
and its cognate are described in U.S. Patent No. 5,108,921, issued to Low et al.



of a subject to be treated with peptidgycancer therapy may be perforned
before, during and/or after the treatnent. In general, during a protocol of
cancer t h&oapy/oresaunogeni ¢ pepti des are adm ni stered r epearadd/Yonz8 a
subject to be treated. For exanple, imunogenic peptides may be

adm ni stered every week for 3-10 weeks. Accordingly, the inmunol ogi cal
respongel | t Mehestidpnestic ©amold ef &Maplrasahtadvamomam bepatordiediingithdier baﬂhczﬁr
therapy protocol . Alternativel @hs ? aI Uﬁ\tiont @r nonitori. grg

i munol ogi cal™ ¥ §88BALLVHE: {*ﬁ%"r DaEepio aéf)%}“ yABRPC IRECEShp 8T BhY'6P t he
t her apy pr ot acgle.présesoindéntignt bortelemplee herttiologivarshimpte, cae bk aroedt innavcardon of

i nmunogen sp PRAY

subject to bg&le%gaﬁt Sgg&g%% | a n%g%‘é)‘nhﬁmg%e%ﬁ’%%&@ﬁp Itlagr esp ongag@ Hetg&%he

i munogen(s) PitiFeds Have lm@l@ﬁulaﬁm the §saieedyltergpiitedh |ﬂaf: l@@lﬂng@l sanfple Cféx/%ﬂ uating
t he i mmunol ogbg&ted &S&Qﬂ@@lmol(é\@ ld%ﬁ)odfs%lpféxaﬁ%r%o@ycmsué agttiet) p | evel

when t he i mmunocopnpet e g rec cted W th no tlg or .contr ol
pept i de(s) h&¢5HsY P e% %‘E 6?1ﬂ%1Fa1tsﬁ51ﬁl E’Wﬁ CBB Bitides. (e.g.
random am no saapld, seguseaeelbly hmraplpbefﬁteﬂm@dumnsbodlsrmnécted fremi awubjeot @diecal

response of tdhengselajo?grteatle eval uated in a sequence specific manner, by
conmpari son W {F"aN i rmuno ‘ogi cal response between each i nmunogen

adm ni $0kdd tAltarhasivelybjheatiagniosis gar b¢ derleaby a enegrodlieinh alloivxdingce qubnsone
ki nds of WB[H%CQ@(H%(BQ%& érissp%giﬂCHF §élﬁrb§%ta¥1ﬁn%%thsfqm)ﬁgem laBE‘I}HanIEﬂ' cal

response mght vary case, % conpari son

nairn
of the |m"run(§TI“5@1in§%‘F C?@Elswéirﬁéﬁmﬁ@n%a@ﬁ, bébet de 190 picictes 214 hi ch t he
subj ect showAlighel. hesRPNBB3CRdDRatl. et $dieds A[9D1 1F33K).. Stﬁﬂiﬂg@@ﬂhﬁﬁa— The

resent invent ovi des a es that nd to e of
P oot | nverehi Shpiotf.4 M pnfe sinah ot AR ek ORI st | de of
t he present ihaveﬁieemproarntd:dvﬁéttamﬂ\/hhinnﬁr §taming, iﬂtrabelhﬂaw]@mph(ylgme Saining

non-peptide qgfg Eﬁl?sﬁt??%&'&g b me;ﬁu[%&ft% tagtrlra)aitoﬁd/%t e seftf) M’{?ﬁh\%{?org gﬁ the

peptide of the inve
agai nst the wemqr@basa&YSt(h@raln\Kéﬁhn@ﬁ( @aml f1OR8 IHS@JHIW Sselﬁ%elpalmna,g‘hcﬁsr,tal ¢ and

prognostic assey g, Ei?;?%édﬁ%%d@uﬁ@ﬂoﬁqg'&ﬁl @9@‘ C%'Bl’ol%ugfﬁB Wlie'nl%‘fﬂa'rﬁs
can find use in the treatment, di agnosi s gnom s of other

cancers, to (& Sor2A9-ZREIY ) dexradnereeny e‘é’&@iz@? %Qﬁ?@%t%ﬁsl(‘ﬁg@ancer

patient. Mor ecavlﬁémdd[ﬁiﬁea@@3ntﬂ3ar(t®02$)<mayassedeagﬁdl bodies (e.g., single chain
ant i bodi es) arPe ra eut i cal sef hl nrérgatlen Ocance S |n ﬁh%fo %1
expressi on of Wﬁ}f IPH‘\’/‘BT’\/%‘O 8% 8hpl e BF %HV Pr%?vd 8 2 BEHOGHE Aot
limted to bragw‘nng:(arﬁye}fuatu@annrmauncdegczdnesmmemfawhjecmelster@bzn[bttvageal
cancer, gastr, RRES

neur obI ast omahgggncr eazt P%ﬁlﬁa%]g@glgbf%ﬁgﬁ%gg%ﬁgggﬁmﬁﬁ%ﬁ@?%%e K Sof)r ovi des
various i nmundPbrgingsringas Hymppegentvd thigreerqcompaisay esils qodaiting ‘F(liléhtl%ln of the

MYBL2 pr ot ei Ruitpdf ikdiNGon @Y CarL § é%@@@tlﬁalhfﬂﬂfn%génl ncl udi ng pol ypepti des

havi ng an am ci d. sequyence, sele ted fro

2011/ 06 7933PCHP hI3tFHEE S8 Heio8n R lnguctt@nieVeg]ﬂ@ﬁ%Dgg%a\?g‘%?gﬁn é@%\/\s & one or
mor e ant i - MYBL(R) ainiel dviod itlesinoapaiibgcdfresponegiitzd upjeandithitidCTD isduv&h 2
protein or fr nts thereof, as appropriate. In the context of the present
i nvention, ant1-MYBL2 anti bodi es binding to MYBL2 pol ypepti de preferably
recognil@el3d pdhylpepresedeinvantiong therimaminogeraisiad lesgique ot &) seVI¥FBLEdeptiden anong
SEQ I D NGs:  Z261bQed frofs at?h&%' L) aI%lB‘ﬁ)CdCﬁd b¥ncRE 0?@]’5@)@9@09%0% éﬂﬂfeb rmed with
inhibition test. That Is, "when the g bet ween, an anti b

anal yzed and ﬁﬁpgswwgmﬁoaﬁldm%%ﬁ% iderehayale infrhiph tucd aaﬁa%aﬂér esence
of any fragnmesjueR&dsiHaepbédiatodiavd Wﬁlhdn2®[’fhﬁb@e @aind SRONBNGEHGEL L @d from
anong SEQ I D i 2to 4% it .@lsl}o%t[ at .this anti bogel/| éiﬁm fi Cﬁ1| | y binds
to the fragmef ™y GRETOBHPURPIeH RHIETIGR 85 RINPURORIB SPT e e

i mrunol ogi caknaws ay thearte Fperxaorpie dnmuhddompesmit oelts maimbm@ilmgadcmlwmamer
formats well l. t L pes
of radioi m’run}hj’nalgrs a?g‘poﬁt 1%%%0‘% ?ﬁ) gl!}%qﬁl% HQ& ebfﬁ'ctegﬁf} IRo ?’c%lir Eooéﬁuéey

i mrunosor bentimggwgyen S(pE@flsA)TLSew@ulmngkfé@Orsmhbﬁr dddled é@ﬁﬂé igell qelsdgs
(ELIFA),and fohexde 1110320 Babel eh el 9iGahe oHL. MaRRAL | body assays

of the | nvent| on also conprise T cel . )
[0116]  In some embodiments, the step of monitoring or evaluating immunological response




i mmunogeni city assays (inhibitory or sijnulatory) as well as mgjor

hi st oconpati bility conplex (MHC) binding assays. In addition, inmunol ogical
i magi ng Edhlodwecwpabl e of detecting cancers expressi ngPRYBEA1&n&028 SO
provi ded by the invention, including but not limted to radioscintigraphic

i magi ng net hods using | abel ed anti bodi es of the present invention. Such
assays are cloraisaisiedtyo bs atatkd vithtpaptidieda@cdr thdrapyn@ay be beti@meart@d e, lctglmgiz of
MYBL2 expressing. cancer ex are not limte

Voo brenct - canigs SRETR e RoRLERe AL MEPE RS e Bundln | cancer
gastri c cancemynogest pemidds ifenderbiypedoapred]y toenph@etio begrratddl Beit oma,
pancreatic c t bijpds to
Phe ponti de_ of ThS: R e e e SOk uga ™

any form su@ﬁrdaglmh@un@mlowalgewmedrféfl e gibigchedll kesevaliiépd aypeidesed

antiserum Obfdahﬂgﬁeb:)ind:e'fﬂﬁﬂéﬂéﬁ PretoRHl. M‘deﬂﬁhv&ylcthe &8 p af baRitfon\Wr fbniBEng
peptide of the.inventio al'l” c| asses Oftggr%g%d onal. and gnocl ona

anti bodi es, REBRUENCESHIPHRONSHE HTFAFS 183 e OB W&?é’cﬁﬂlfytlhafé‘ﬂ%u c
r econbi nati omprothéil20] A peptide of the invention used as an antigen to
obtai n an antAc%81%¥n to%h Sreger lm\(f%gtl(]; ! %nhé%@gd 1n'a|u(r:"@on (ﬁ‘pgl%%u%%%vbsy tea%c%’leL bl'y
is derived froma I as a e, e referasly
froma human Comphllqdﬁ\ntmqmmbln}déptes (ﬂ@t ﬂWUbECbtbttmeNeldatﬁd@nﬂtabeomdclheot i de
or amno aci g, 3 ‘Hg%sgbﬁ@édoé% Bﬁﬁﬂd%en(s) @ﬁﬁﬁ%qvggeeh%d%s@feﬁs%lmable

i nventi on, t he pe be used as an”i mruni zati on antigen nma
conpl ete pr otcevtfplﬁforévalaatﬂngaqhe papunglegisal feprRonse By ineludg, B%SPE(?Y&P epebtiide nay
conprise, foin®xasPlefel Whe BEiMMuAdIniREN: Blls 208 coirddaamyith &) pélﬁ[d@ sl

f t of tid f th t. t d
erined as acPRODEER TRy DEBTE AR e R Aiss i MATER PP B o
2011/ 067933P€Hfidd)ﬁﬁz&ﬂﬁb@61’d&2&udma)gnent of a MYBL2 peptide. In a preferred
nbodi t

bopt i des of ANBPRTHRSr b, B3ROl AXETI AL BEARRIFER f EAER gar, |
NOs: 2 to 4. S%leh@ﬂj@efﬂélﬁ n@gm@lhéx|09mpgr1@m|vgldp@tpttﬁltd@ﬂ(é@@%&é%lpomdawmm t he

arts. After the siflpgeh §dm9§§%é&@ﬁ§th€%ﬁb3@& Hﬂia&t‘i’&ﬂ’ir' é’veﬂ%ﬂe‘h'aerﬁlxlﬂfrb ef to use
as inmmunogen. In the Fresent I nvention, ol 1 gopept i de ..9 or 10 ner)

my be conj u§ame dings of MhyBh2 Wﬁtweégr%dﬁémétefe& t@r‘ililf‘asﬁ’@éecf H‘@H}“ﬁﬁ]ﬁ)ﬂb@%m city.
Keyhol e-1i rrp%sﬁbmgamﬂy GK;Ldﬂﬂlrig&)nWﬁé beiilewWTn @lsat the, Bﬁécﬁmpdnsoﬁ/ef tedini-or
conj ugati ng

012 A t or ndft By ERbeire OB e BBbp e s pina® B itiscssheay higgr
fragment may résponsesenbeddantitied.a knovvn expressi on vector, which is then used
to tramg{p;r m %(Ih%%hb&ﬁl;é as descri bed herein. The desi red peptide or its

f ragnment omthe outside or inside of host cells by any
standard net héﬂle pamnmyerwam\ué%tanyb%em@étbla@ topthe pAptidge theapreganhat i vel v,

whol ﬁ cell 3 eXRhASS IMeretBe arﬁﬁi&ﬂe@@ &ﬁfl&lﬂ? ibind thSRd F&HtiAE o thehREleh@inldhtion
synthesi ze peg 11(71 otnt?f\lld P or Wlﬁ%mcfle Wea{kl}% tg rrllE)}l %eptlde of the present invention. Alter-

natively, antibodies bind the peptide of the invention as well as the homologs thereof.

Antibodies against the peptide of the invention can find use in cancer diagnostic and
prognostic assays, and imaging methodologies. Similarly, such antibodies can find use
in the treatment, diagnosis, and/or prognosis of other cancers, to the extent MYBL?2 is
also expressed or overexpressed in cancer patient. Moreover, intracellularly expressed
antibodies (e.g., single chain antibodies) are therapeutically useful in treating cancers
in which the expression of MYBL2 is involved, examples of which include, but are not
limited to breast cancer, cervical cancer, colorectal cancer, esophageal cancer, gastric
cancer, gastric diffuse-type cancer, lymphoma, neuroblastoma, pancreatic cancer.

[0118]  The present invention also provides various immunological assay for the detection
and/or quantification of the MYBL2 protein (SEQ ID NO: 6) or fragments thereof

including polypeptides having an amino acid sequence selected from among SEQ ID



Any mamual i an ani mal may be i mmuni zed wth the antigen, but preferably the
conpatibility with parental cells used for cell fusion is taken into
account. wO29aereB, ani mals of Rodentia, Lagonorpha or PPTiJREKI®B07428 used.
Animals of the fam |y Rodentia include, for exanple, nouse, rat and
hanster. Aninmals of the fam |y Lagonorpha include, for exanple, rabbit.

,(An: gal S fn; thI?(sPIZitU&I eudhadgi;dyyeaﬂ asthpi@e, ont OF mammi-MYBmeEﬁmie@fcaﬁmea@fr hi ni
ol d wor monkey) . such ,as scicul ari s sus .nmonkey, .sacye
baboon and cAaigikvReed FEES0T REPRL ARG oF hnbme U AR R ERr AR Y gens
are known i ncohextaftthe prasena peenti@neati-MYIBEE tnobodies BubogiteaMadIs? | nj ecti on
of antigens i e @r&[}#@regbrgﬁre@%; r%&gﬁe&hﬁw%@ahg Rirff a TR R MOT

specifically, in an appropriate

amount of pheglpeiad gromm@rge%ﬁ@ élperés 2rpg) A hipding epesyiciyiof galibasy cappe. | f
deSlt r eg ghe g@ﬂﬁﬂnﬁb@iﬂv@ﬂﬁﬁﬁﬁﬁé@ﬂést@b{mb@ v&He&ﬁQHlst Mm&lgig%etv@e@ﬁ laf l@ghl%d@vtt@%@unlt of
a standard a e ad] uva made i nto. emul si on
and then adni® lﬂiﬂ g fP IW&M Mﬁ%ﬁﬁre@tﬁw@r gﬂhﬁﬂare@ ungler presepes} PR d by
several adni rﬁtagmehr;aﬂymadafhaamgr apeimind xed smdehccas’elea:mmrf&phlaﬁtoﬁg BEQBMNL of
Freund's inc l %ttg 4a([ills s\fl Wi r%ﬁatil?l antﬂ%o% 216C1 aﬁlg blndsat8 Qheof? n?en? Iﬁq}l [ier

al so be used i mTUnr zatr 0 i za n as above Serumis
exam ned by aostteatrrtfahqummnhwenmn almchr mnmewkgwah asshps arparormaid Widsir ed

anti bodi es. VEHJ)IYSQM‘JOI a'l QQQ%I ﬁ%nﬁﬁ%aﬂ{nd\ﬂﬁngﬁ@ﬁﬂt qﬁ@lu%tbhﬁncﬁrlﬁﬁ%t

i nvention nay e prepare ectrn fromt ni zed
exam ned for @ K&iqus émsaeér@rm@@mnpwahmm%a@ -sBromptgragh Sehnigye. £HHdYB§-

separating seinke fnﬁrﬁﬁ]ﬂckbﬂ)eﬁﬂ B9/ sHELEY), QWA lihRABImABidTRAresEk Y&k pnal

ant i bodi es um contai ning the pol yclonal antibodies, as well
as the fracf?%hi% ?‘éﬂetﬁ‘leﬁ& the pol ycl onal antibodies that may be isol at ed

from t Hel ¥ér urReldtedrinmagha@bgitalrbuGnar-alitodn akmypoétﬁlamednfwmaﬂsmccﬁmpmd'bcrell 44

WD 2011/ 067 9% Elg-II;/ %fng grozls? S,Z Ql%ﬁlb% }P (l;lr stﬁﬁﬁzﬁ?ﬂyﬁ 3% Wg ':‘ntrb? hﬁ)s%)c} In‘g)%u&{h}j

present i nven IOﬂ e, an a cou
pepti de of tkemplead¥Hi )Mv@ngra@ﬂays elnrdddlum Hemyng giGjtli gpging @etﬁlpés:@apehleusr ng

protein A or oPEiQtE@drf% L&l H}Eﬁ?ess[l%]}a%ﬂz a[?é %@éb&v‘@&%' tHé‘ﬁJveﬁ't'fGﬂ AR S

i mune cells are collected fromthe mamml i npuni zed he anti en and
checked for ©HENGtAERIESdRdigssrtigmPhifdglgig %ﬁb@%d&r@slarfﬂeq %lbeérea
descri bed ab@v&entdnckntiog. Suchjaealyearetcdinie@lly uafsl i0the dditiofNOEi tatBilg| §ndJSEd

for cell fusion ar.e obt ai ned from referred
Do ental cor POBNE o MLEL R At e iy s AR R s E T e el B POES o oo
nyel oma cel | dinofedrimrhredsi eanser, aerdicabrancgr eflercatal ganaye Eaphagsal d:amctragasmgc an

acquired pr O@gﬁée}[ églfag)t[rictd s%%qgec - gé} grﬁnsahﬁﬁﬁdn&ﬁe 18stO¥a q{gﬂ&%atlc Ca-EEcer above

|nnunocyte an oma ce accor dl ng t o ‘known net hod S, for
exanpl e, the ﬁféremﬁ%se@r INNgNUON oV iges 2l antibesk haebingifoNhe Bensida of Mstipsagon.

Enzynol 73: a‘hé@nﬁﬂoq@:@f)the invention can be used in any form, such as monoclonal or
polyclonal antibodies, and includes antiserum obtained by immunizing an animal such
as a rabbit with the peptide of the invention, all classes of polyclonal and monoclonal
antibodies, human antibodies and humanized antibodies produced by genetic recom-
bination.

[0120] A peptide of the invention used as an antigen to obtain an antibody may be derived
from any animal species, but preferably is derived from a mammal such as a human,
mouse, or rat, more preferably from a human. A human-derived peptide may be
obtained from the nucleotide or amino acid sequences disclosed herein.

According to the present invention, the peptide to be used as an immunization
antigen may be a complete protein or a partial peptide of the protein. A partial peptide
may comprise, for example, the amino (N)-terminal or carboxy (C)-terminal fragment
of a peptide of the present invention.

Herein, an antibody is defined as a protein that reacts with either the full length or a



[0124] Resul ting hybri domas obtained by, the cell fusion may be sel ected by
cultivating themin a standard sel ection nedium such as HAT nedi um
(hypoxantWwpreel/@amisgopt eri n and t hym di ne cont ai ni ng nmedPGEPP20IHe07024 |
culture is typically continued in the HAT medium for several days to
several weeks, the tine being sufficient to allow all the other cells, with
the excepti Olﬁragfnehhﬁf OYIBIeXpdpyibE. lldarmeféﬂed\eﬁlb&ﬁﬂleﬁehlh sﬂubotlg ofltiR. pra'sieﬁn t he

tandard | t ti d

cer T r oduct iy ehfat st dieREb b e A SRR A S B0 E Sk ot hod,
in whi ch a noedettadrimomaamoersl SEQ IDivni2zed. Me[d‘mdarﬁor&rynihgsmng@hgwe@pdq: RIgg

hybri d h

yoridons, 'x!\{?ﬁa Bgvﬁlip gfeya{r%SAﬁHPﬁ&e%nﬁégﬂs 1@&9 %zge Bﬁ!uﬁﬁlly 'pFlHﬁe 011%8

i mmuni zed wit pepti de ex ress s in
vitro. Then, Uphes mrmwmgzedn|t@qm%ﬁeytre§ntmretm@9pwqdﬁ (rerhac tfﬁmﬁ)e@ﬁy el oma

celI's that a%@njﬁgﬂé‘@bﬁhﬂ&dhﬂﬂﬁédrﬂér&%é’nlﬁhé’d e ﬁlﬁmuﬁegém@@ Keefole ‘hﬁhp)ét eld a
hybri doma pr duci n @& i red human a i bod able to m% Cﬁ t he
pepti de can EmBBYa%Fh e’% -nﬁgv@a@ 4Hed f 8%%0@%9@8% Picati on
No. (JP-A) Slpept&BralaﬁBEi)Vell[kﬁia)%]lﬂ'ﬁe 0] )8 al ned hybri domas are subsequent |y
tr anle[é?lF]‘d Iiﬁ atw%lé/dgdgrrlg d] %l()dl%g\é é)nigtl Otatlele e ann(grl ?}k Sbe?

extract The O al n noc Oona S Cah Dbe purl
exanpl e, ammorsetied S0 & Ahewpexpepiaatecon, waichisahe wed to tramf@mea hoscsceld) Iam m,

DEAE ion exchangd®es R RIRrRguaRRY pQ%tlcPc'brq{sfff gh{eﬁt &9& HErPecBQer\é\@ ko thpe peptide

of the present 1nvention IS coup present 1 nvention

can be used RBBIdsAyNdsofdipss qqlléét/.aa)ﬁstawr@ete&m emilefay ﬁ%eq}@afly geved t he

present invent u@Bntided! ABESOH ATy, avHoAIEHIH kprebRifig ﬂl@@@{)ﬁd&or&ﬁ@ir BRitage sts of
the peptide t he pre ent invention. ternatlve an i mune cell, such

0
as an i muni fﬁ%}nw%w hesed peRitls dPhGPaRE Ao Hicedt 1% be i mortal i zed by an
oncogene and u%gdmﬁmrnapmepmmahglayrbamhmnaled avithi thoantesen, bt praf@ably the com-

2011/ 067933'3%(1&1? 2 QrZQ&?c %@J&MQ&F%@{B%HS AL qughgc%u{ﬁpgﬁ%% Al ned can

be al so reco sin engl neerin ues (see,
for exanpl e, aB@male namcLalgamomm or AR u@dl\bnmlmfdhe ﬁmmnlmodu es,

published in thaemmha%de *fblneaﬁ{aé)ynd\@@ w dnamaagt%k '&ﬂﬁ{afs di TR £d?80) ) . For

exanpl e, a DNA encodi ng_an anti e cloned froman inmuné cel|, such
as a hybri dord2YPopRa ifeks: @é&xﬁlﬁlﬁh‘@éé&t gl ithigPrnate danilpoagludefeer t ed

into an appr epifirmpltea meﬁke:yrof @aglrhint (orbweed monkey)Ras acdbda fcRuRpas € a
reconbi nant anti bod}ﬁé‘sy 8%C§§C£]i’a§[’ent Cg vention al so provides reconbi nant

ant i bodi es prﬂéf‘ﬁﬁ% & 88“3% mp ]E)Zfﬁ%] Furt hernore, an anti body of
t he prd8ER i MMethodsolior mamubiging afn[ra@mtﬂl apfigens aankindyodin the art. Intraperitoneal

injection or subcutaneous injection of antigens is a standard method for the immu-
nization of mammals. More specifically, antigens may be diluted and suspended in an
appropriate amount of phosphate buffered saline (PBS), physiological saline, etc. If
desired, the antigen suspension may be mixed with an appropriate amount of a
standard adjuvant, such as Freund's complete adjuvant, made into emulsion and then
administered to mammalian animals. Preferably, it is followed by several adminis-
trations of antigen mixed with an appropriately amount of Freund's incomplete
adjuvant every 4 to 21 days. An appropriate carrier may also be used for immunization.
After immunization as above, serum is examined by a standard method for an increase
in the amount of desired antibodies.

Polyclonal antibodies against the peptides of the present invention may be prepared
by collecting blood from the immunized mammal examined for the increase of desired
antibodies in the serum, and by separating serum from the blood by any conventional
method. Polyclonal antibodies may include serum containing the polyclonal an-
tibodies, as well as the fraction containing the polyclonal antibodies that may be

isolated from the serum. Immunoglobulin G or M can be prepared from a fraction



or nodified anti body, so long as it bipgs to one or nore of the peptides of
the invention. For instance, the antibody fragnment may be Fab, F(ab')2, Fv
or singl evohaiwwes3(scFv), in which Fv fragnents from HramdP1eheEos are
| i gated by an appropriate |inker (Huston et al., Proc Natl Acad Sci USA 85:
5879-83 (1988)). Mdire specifically, an antibody fragnent nmay be generated

by treating mlmb@ﬂ%smtmhape@mme [FEeht RSepamaisihgd forR@P@ple, an
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cell (see, fdrlséﬂatrmilsmgpromnAlorprolelhrﬁrudomn152 2968-76 (1994); Better
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the conplenentarity determ hr% derived f nonhuman
ant i body, thénerlrooﬁsfeforreramlegth%ﬁw Yof Hhi t%lﬁét eor@efl%@ncr %ﬁseﬁl Msthedsd from
hunman anti bo@ylzyrﬁup'}?, a6 (1bRpgi es can be prepared according to known
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and constant regions can al so be used. Such anti bodi'es can_ be produce
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ﬁ 661, 016t [ Ql?:a'ﬁ%}eﬁd’ébhlh@@f ﬁﬁﬁﬁﬂkﬁ@y ﬂﬁf@dlﬁé s@@pyﬂj 4 3% ft(b?legﬂrf h}er%%l@?iaQ)rodutcmbg q
onogeneity. For. e ar urification o e anti body
e Y oty aabn dogbody PRER eBlsuP Rrdn BRephs rit S Acdet hods. uend
for general pUateainised ]ﬁmhsbecamphr&,se Phtenasppllvadyn Nay(JbeA s$paiiat Bg8and

i sol at t r

o onat O o e R ERY Bifokad G SEREADG EATIIEH S etbaRlt ity ot |
sal ti ng-out, adn(alsyen@ thegs)stq@@rwer@rayreérﬁlweotgehecernemmi@phentetmdsesanmbe

i soel ectric f,QRHSA hgn? 'aﬁﬁnofurh%’r@e{té‘ RpitYBOY &l profefh ARE bR David
Lane, Cold Srrng r or L boratory (1988)), but are not limted thereto. A

protein A colcOi#ta kA neixahange shighmpieearPyeor 38 sty qolamiy i Whichyhec ol umm.

Exenpl ary pr @Egﬁd& (ﬂ tﬁ@blegeihs ifventaéh i s;e@!plbcm Cﬂm%ubé@rofampﬂeh@u itWpgsn &n PORCS
and Sephar ose

Ph onma W t.
et on of SamHad NG Bldtcaipn MENBREIP T PRk aRan e PerF B P aphy
hydr ophobi ¢ &bt dsassogeadiiate fgehgdnidtd aat anvaponisevedrtbepqphids of dlerpograhiogr aphy,
adsor ption crﬁr‘%gﬁ&ggraphy and the like (Strategies for Protein

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.



Purification and Characterization: A Laporatory Course Manual. Ed Daniel R
Marshak et al., Cold Spring Harbor Laboratory Press (1996)). The

chr omat ogwapbilgep3dcedur es can be carried out by |iqui dPORABEN10/007028
chromat ogr aphy, such as HPLC and FPLC. [0132] For exanpl e, neasurenent of
absor bance, enzyme-linked inmunosorbent assay (ELISA), enzyne i mmunoassay
(ETA), [omr?i]oi mumsﬁbayrgiuauﬁ); tlﬁﬂdfoﬁzﬁnddmmﬁehlsu(ﬁé@)ﬁﬁﬁlmﬂf y@iﬁ@pahﬂ wged to
nmeasure the antigen bindin tivit t he a of the.i.nventio
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anti body thaﬂmrr@@@@ﬁi pach @sr?ehs&ridﬁmawranﬂmwaye@hanp@cmm%m&i they an
enzyme, such aﬁﬁb(ﬁiykﬁﬂséﬂﬂﬂ inROsPpRERte VettoRPRlIifodu@dintdBod bals@oipsepare a

i ncubat ed. Next fter shipng, an enz bstrate, suc r ophenyl
phosphat e, i §ecé’Hﬁ°é1?P“f aniited ﬁget@?seahﬁlVgﬁé)“a?gsé’oRYBélﬁﬁsere ﬂ@a tlﬂ%élg ‘5185
eval uat e thepaaphregea@ dbﬂ;dﬂlﬂ)k:cﬂlgb(aetl vity of the sanple. A fragnent of the

tid h h
ot oot 8oy df iRk iR BbafSe b bl WenlhERRRL s et PR30y "
(Phar maci a) wapnoddiedsetibody, e«vmmgatset hlh@ taone oF tnybrédbf thérpepindes boidly accor di ng
to the pres enﬁvehﬂéﬁ? rﬁo& @d@,tancé'r %h%t%%ﬁé%%%gﬁﬁgr bIFAP Hr90 7828 STEQ e Bhaye

nmet hods al | ow for tect’ion or a peptide of

i nvention, }:Vé%‘ﬁdéllﬁg"hé‘fh Rhtragseerss Hpm i angd F\«F@ﬁltnﬁ 8r¢ 11&9&'51 WARAPEI P ESumed t o
contain a pephkélaHktohReal, IPrEONLOACca@ B USABGE FTH- m(lr%@p%fkgsptea@cmmmne

conmplex forned b anti body.and t he tide. Be u
GO X O T e oK 52 B e BERL LI . Begause e Tethed ofy
speci fi cal | y aslpt@in oiopeprimadiltemaavgiept geae entdiengnthe iamnbmimfrdgmeusmhm be icona

variety of eé@%&&"?ﬁ&eﬁe& !hté{"gﬁ 8&&5@%%8{0& 98a %ép&é's,%&?mi agpgﬁc];?ﬁ' 1ho¥?<§etlf)r s and

host cells el |
i nto which a(mcﬂ%exmﬁeéﬁ@mlnblmﬁ@nplebﬁ a%&a% t 1984 Bettenand; Iri%\nm onis

i ntroduced. Mé&ﬁ&&s@nz?&ol ies. Mﬁ@@%”{tl%g)vﬁlﬂélttﬁﬁh hid S{&@IfaUMeTtIR)dK%Eyrﬁol 178
nucl eoti de, ecia present 1nvention in hos ell, to

of
express the 682 1aé1%?5> tw@lwﬁé\é@ﬁhpdﬁ ﬁwmqldal - H (14800 RPB%%’T‘“’%%@I
nucl eoti de ofMéthedsrEesent 12 N\6eRI9 Q084)0Bigane Whksapiendf Blddihbien 182-7col i i s
a host cell %wb he vector is anplified and produced in a |l arge anount in
E. coli (e.qg. J1 09, DH5 al pha, HB10l1 or XL1Blue), the vector should have
"on" to be arrp‘kn fntebody mal.beguddifiethbly eonjegakien wgdreevdriety efgheletulesy seahaasst or ned
E. coli (e.g c

oly@thggééﬁg Igﬁﬁ:%l ?ﬂ% ¢nd fé&rﬁ?dﬁ:ﬁﬂ&ﬂgﬂld@f ﬁfr%ﬂdﬁfﬂ%?ﬂ%ﬁ an- For

anpicillin, etra nyci chl ora ni col or t

exanpl e, ML3libedicedlhganqdified aniibody ez %Ohi@ae by chepmrabomogiBying 3 aliltphody

PCR-Script, dgthese rﬁ@gﬁlflbﬁldﬁ%ﬁ&hodlsrhr@d&hfeh%hal B%MffEld pDl RECT and pT7 can al so
be use 9\1*?3{ supcl onj n and xtrag cDNA as.well as the ectglgs descri bed

above. a Y Ve s a0 &Py O %Sé’ni RECPIOFBPROOPPIRIAR By bumeric
i nvention, aangxuplyeb&iveen ¥ eaiiabie fegiodseeoedfrbm nomatimbn afthbdp hhdrheexasphte, an
expression v X Li sh
char act eri st I?éé%lgl% dérgveg?ro%il Hlfltg%? glgtlboay or a% ? huwn&g%gnt%aﬁdﬁ (Eongprﬁ?nétﬁﬁ I\(}IfBb
DH5 al pha, HBl@lenmrltY(d@_temlmmg rggien lﬁ@@B) derieedHioen nosliyman dngiboéy tteg fratheul d
have a promoigyi refg% gﬂé%h Ehe Jo%%nt%%@ﬁh@ﬁve(d%rﬁ h‘ﬁhaﬁ'anmbd}@t Y& 3l S44-6
(1989); FASEB J 7 (1992) pronmoter (Better et al., Science
240: 1041-3 (ﬂbg@ls; yan bpwrﬁpaé%@@prcmg torfgopinigch np}%ﬁ/ dumapizaticn @adey expr ess
tthAdeSI red eﬂt@mhm gsu@@tﬁmnng fodeAAtDRESPEDR, seqﬁﬁie@ér Ihe( SIRRE poRClira) ,

express syste in s. case,
oreforably BEFRCS A R AR Ak PRI L
used i nst ead (H88) hacatndinglw eutholnsnandabdiantibothiéd are chlh&:mannbmdlmwhaﬂeﬂo
contain a si t I i
sequence t hat TariEpL RF Bah 86 iRER AR IEARAL UBRuinil BRATBRRIY ST
coli is the s@nﬁmn@nalsecwqweﬁﬁ@@ a(noarhugangpecie) Bact eri ol 169: 4379
(1987) )o13dganFullI9hubidh LREMSHAL A pris e MEGhALSabIRtQibi&n hatiash WRshatel | s

i nclude, for exanple, the calciumchloride nethod,” and the el ectroporation
met hod. framework and constant regions can also be used. Such’antibodies can be produced

the E.



[0136] I n addition to E. coli, for exanpfe, expression vectors derived from
mammal s (for exanple, pcDNA3 (Invitrogen) and pEG--BOS (Nucl eic Acids Res
18(17): 580201148790 2011/ 067933PCT/ JP2010/ 007028 (1990) PCTHERN10/pCINB) ,
expression vectors derived frominsect cells (for exanple, "Bac-to-BAC
bacul ovi rus expression systeni (Ad BCO BRL), pBacPAK8), expression vectors
derived fromuping rvhﬁo&sete@lmq@Mdﬁowm MR ,arteR@f@aﬁl&)mmaﬁd eethodenverd uke om

LS Ryl oy B oM PSR M PR L B g o
"Pi chi a Expr éb®gembokint & Wlnm 1.\dgleBjql. NA81, (19PL)E03)mikunly, bu«patresmbodlevect ors
derived from.Bagl ln!aHéb? ﬁpltddl,l&lﬁ%()?hlgman Hﬁ’rhﬁﬁ’%lotﬂfﬁﬂ %t%{_}f%enor ‘i’mﬁl@r

produci ng the po ypept resent ention. er to
express the @eetigice ithwhish g er@@gw*soussm@ﬁn Pie pMHBIgalkepr s, the

vect Olr sh ?E' @oﬂ\i}%lé@elﬁnﬁ&@@écﬁ Th&%@ﬁfa@ﬁ ¥% de@&n&ﬁpé £S& 0. wtfggm(asl ‘96?1'95%0%84{ ﬁr
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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.

[0132]  For example, measurement of absorbance, enzyme-linked immunosorbent assay
(ELISA), enzyme immunoassay (EIA), radioimmunoassay (RIA) and/or immunofluo-
rescence may be used to measure the antigen binding activity of the antibody of the
invention. In ELISA, the antibody of the present invention is immobilized on a plate, a
peptide of the invention is applied to the plate, and then a sample containing a desired
antibody, such as culture supernatant of antibody producing cells or purified an-
tibodies, is applied. Then, a secondary antibody that recognizes the primary antibody
and is labeled with an enzyme, such as alkaline phosphatase, is applied, and the plate is
incubated. Next, after washing, an enzyme substrate, such as p-nitrophenyl phosphate,
is added to the plate, and the absorbance is measured to evaluate the antigen binding
activity of the sample. A fragment of the peptide, such as a C-terminal or N-terminal
fragment, may be used as the antigen to evaluate the binding activity of the antibody.
BIAcore (Pharmacia) may be used to evaluate the activity of the antibody according to

the present invention.
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[0136]  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
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Examples
[0138]  Materials and Methods
Cell lines
T2 (HLA-A2), human B-lymphoblastoid cell line, and COS7, African green monkey
kidney cell line, were purchased from ATCC.
Candidate selection of peptides derived from MYBL2
9-mer and 10-mer peptides derived from MYBL2 that bind to HLA-A*(0201
molecule were predicted using "NetMHC 3.0" binding prediction server
(http://www.cbs.dtu.dk/services/NetMHC/) (Buus et al. (Tissue Antigens., 62:378-84,
2003), Nielsen et al. (Protein Sci., 12:1007-17, 2003, Bioinformatics, 20(9):1388-97,
2004)). These peptides were synthesized by Biosynthesis (Lewisville, Texas)
according to a standard solid phase synthesis method and purified by reversed phase
high performance liquid chromatography (HPLC). The purity (>90%) and the identity
of the peptides were determined by analytical HPLC and mass spectrometry analysis,
respectively. Peptides were dissolved in dimethylsulfoxide (DMSO) at 20 mg/ml and
stored at -80 degrees C.
[0139]  Imvitro CTL Induction

Monocyte-derived dendritic cells (DCs) were used as antigen-presenting cells




Kd (nM SEQ I D NO 355 VLPPRQPSA 213 1 397 LMMSTLPKS 285 2 144 RI | CEAHKV 493
3 51
WO 2011/067933 PCT/JP2010/007028

(APCs) to induce cytotoxic T lymphocyte (CTL) responses against peptides presented
on human leukocyte antigen (HLA). DCs were generated in vitro as described
elsewhere (Nakahara S et al., Cancer Res 2003 Jul 15, 63(14): 4112-8). Specifically,
peripheral blood mononuclear cells (PBMCs) isolated from a normal volunteer
(HLA-A*0201 positive) by Ficoll-Plaque (Pharmacia) solution were separated by
adherence to a plastic tissue culture dish (Becton Dickinson) so as to enrich them as
the monocyte fraction. The monocyte-enriched population was cultured in the presence
of 1000 U/ml of granulocyte-macrophage colony-stimulating factor (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 microgram/ml of each of the synthesized
peptides in the presence of 3 microgram/ml of beta 2-microglobulin for 3 hrs at 37
degrees C in AIM-V Medium. The generated cells appeared to express DC-associated
molecules, such as CD80, CD83, CD86 and HLA class II, on their cell surfaces (data
not shown). These peptide-pulsed DCs were then inactivated by X-irradiated (20 Gy)
and mixed at a 1:20 ratio with autologous CD8+ T cells, obtained by positive selection
with CDS8 Positive Isolation Kit (Dynal). These cultures were set up in 48-well plates
(Corning); each well contained 1.5 x 10* peptide-pulsed DCs, 3 x 10° CD8+ T cells
and 10 ng/ml of IL-7 (R&D System) in 0.5 ml of AIM-V/2% AS medium. Three days
later, these cultures were supplemented with IL-2 (CHIRON) to a final concentration
of 20 IU/ml. On days 7 and 14, the T cells were further stimulated with the autologous
peptide-pulsed DCs. The DCs were prepared each time by the same way described
above. CTL was tested against peptide-pulsed 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., BrJ Cancer 2001 Apr 20, 84(8): 1052-7; Uchida N et al., Clin Cancer Res 2004
Dec 15, 10(24): 8577-86; Suda T et al., Cancer Sci 2006 May, 97(5): 411-9; Watanabe
T et al., Cancer Sci 2005 Aug, 96(8): 498-506).
[0140] 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
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predi cted peplaydo3(shromINBLEnaLRST & 4t Sanost Sbi HI0A-AWY; 08B1: 498-506).

[0141] 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 104 cells/
well of 2 kinds of human B-lymphoblastoid cell lines, 30 ng/ml of anti-CD3 antibody,
and 125 U/ml of IL-2 in a total of 150 microliter/well of AIM-V Medium containing
5% AS. 50 microliter/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).
[0142] Specific CTL activity
To examine specific CTL activity, interferon (IFN)-gamma enzyme-linked im-
munospot (ELISPOT) assay and IFN-gamma enzyme-linked immunosorbent assay
(ELISA) were performed. Specifically, peptide-pulsed T2 (1 x 10%/well) was prepared
as stimulator cells. Cultured cells in 48 wells were used as responder cells. IFN-gamma
ELISPOT assay and IFN-gamma ELISA assay were performed under manufacture
procedure.
[0143] 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 the target genes and HLA-A*0201-null
cell line, using lipofectamine 2000 (Invitrogen) according to the manufacturer's rec-
ommended 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 assay.
[0144] Results
Prediction of HLLA-A02 binding peptides derived from MYBL.2
Tables 1a and 1b show the HLA-AO2 binding 9mer and 10mer peptides of MYBL2
in the order of high binding affinity. A total of 4 peptides with potential HLA-A02
binding ability were selected and examined to determine the epitope peptides.

[0145] [Table la]
HLA-A02 binding 9mer peptides derived from MYBL.2

Start Position | Amino acid sequence Kd (nM) | SEQ ID NO
355 VLPPRQPSA 213 1
597 LMMSTLPKS 285 2
144 RIICEAHKV 493 3
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[0150] Homology analysis of antigen peptides
The CTLs stimulated with MYBL2-A02-9-144 (SEQ ID NO: 3) showed significant
and specific CTL activity. This result may be due to the fact that the sequence of
MYBL2-A02-9-144 (SEQ ID NO: 3) is homologous to peptide derived from other

molecules that are known to sensitize the human immune system. To exclude this pos-

sibility, homology analyses were performed for this peptide sequence using as queries
the BLAST algorithm (http://www.ncbi.nlm.nih.gov/blast/blast.cgi) which revealed no
sequence with significant homology. The results of homology analyses indicate that
the sequence of MYBL2-A02-9-144 (SEQ ID NO: 3) is unique and thus, there is little
possibility, to our best knowledge, that this molecules raise unintended immunologic
response to some unrelated molecule.

In conclusion, MYBL2-A02-9-144 (SEQ ID NO: 3) was identified as a novel HLA-
A*0201 epitope peptide derived from MYBL2. The results herein demonstrate that
MYBL2-A02-9-144 (SEQ ID NO: 3) may be suitable for use in cancer im-
munotherapy.

Industrial Applicability

[0151]  The present invention describes new TAAs, particularly those derived from MYBL?2
that induce potent and specific anti-tumor immune responses and have applicability to
a wide array of cancer types. Such TAAs warrant further development as peptide
vaccines against diseases associated with MYBLZ2, e.g., cancer, more particularly,
testicular tumor, pancreatic cancer, bladder cancer, non-small cell lung cancer, small
cell lung cancer and esophageal cancer.

While the invention is herein described in detail and with reference to specific em-

bodiments thereof, it is to be understood that the foregoing description is exemplary
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(b) the C-terminal amino acid is selected from among valine and
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[Claim 4] The isolated oligopeptide of claims 1 to 3, wherein the HL A antigen is
HLA-A2.

[Claim 5] The isolated oligopeptide of claims 1 to 4, wherein said oligopeptide is

a nonapeptide or decapeptide.

[Claim 6] An isolated polynucleotide encoding an oligopeptide of any one of
claims 1 to 5.

[Claim 7] An agent for inducing CTL, wherein the agent comprises one or more
of the oligopeptide(s) set forth in any one of claims 1 to 5, or one or
more of the polynucleotides set forth in claim 6.

[Claim 8] A pharmaceutical agent for the treatment and/or prophylaxis of cancer,
and/or the prevention of a postoperative recurrence thereof, wherein the
agent comprises one or more of the oligopeptide(s) set forth in any one
of claims 1 to 5, or one or more of the polynucleotides set forth in
claim 6.

[Claim 9] The pharmaceutical agent of claim 8, which is formulated for the ad-
ministration to a subject whose HLA antigen is HLA-A2.

[Claim 10] The pharmaceutical agent of claim 8 or 9, which is formulated for
treating cancer.

[Claim 11] A method for inducing an antigen-presenting cell (APC) with CTL in-
ducibility, wherein the method comprises one of the following steps:

(a) contacting an APC with an oligopeptide of any one of claims 1 to 5
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in vitro, ex vivo or in vivo; or

(b) introducing a polynucleotide encoding an oligopeptide of any one
of claims 1 to 5 into an APC.

A method for inducing CTL by any of the methods comprising at least
one of the following steps:

(a) co-culturing CD8-positive T cells with APCs, which presents on its
surface a complex of an HLA antigen and an oligopeptide of any one of
claims 1 to 5;

(b) co-culturing CD8-positive T cells with exosomes, which presents
on its surface a complex of an HLA antigen and an oligopeptide of any
one of claims 1 to 5; and

(c) introducing a gene that comprises a polynucleotide encoding a T
cell receptor (TCR) subunit polypeptide binding to an oligopeptide of
any one of claims 1 to S intoa T cell.

An isolated APC that presents on its surface a complex of an HLA
antigen and an oligopeptide of any one of claims 1 to 5.

The APC of claim 13, which is induced by the method of claim 11.

An isolated CTL that targets a peptide of any one of claims 1 to 5.

The CTL of claims 15, which is induced by the method of claim 12.

A method of inducing immune response against cancer in a subject
comprising the step of: administering to the subject an agent
comprising an oligopeptide of any one of claims 1 to 5, an immuno-
logically active fragment thereof, or a polynucleotide encoding the

oligopeptide or immunologically active fragment.



