Description Title of Invention: RAB6KIFUICIF20A EPITOPE PEPTIDE AND VACCINES CONTAINING
THE SAME Technical Field [0001]Priority The present application claims the benefit of U.S.
Provisional Application No. 61/197,106, filed on October 22, 2008, the entire contents of which are
incorporated by reference herein. [0002]Technical Field The present invention relates to the field of
biological science, more specifically to the field of cancer therapy. In particular, the present invention
relates to novel oligopeptides and use theregf. Background Art [0003]It has been demonstrated that
CDS8 positive CTLs recognize epitope pepti B the tumor-associated antigens (TAASs)
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[0005]  Recently, HLA class I-binding peptide sequence can be expected using algorithms



[0006]Pancreatic cancer has a poor prognosis, with an overall 5-year survival rate of about 5% (1). A
surgical resection remains the only option for a long,term survival, but patients with resectable
pancreatic cancer are in the minority (9-22%) (NPL 50: Sener S F, et al. J Am Coll Surg 1999;189:1-7.,
NPL 21: Eloubeidi MA, et al. Am J Surg 2006:192:322-9., NPL 22: Goonetilleke K S,et al. Int | Surg
2007;5:147-51.). Even in these patients, however, the 5-year survival rate remains approximately 20%
in spite of surgery with a curative intent (NPL 23: Smeenk HG, et al. Langenbecks Arch Surg
2005:390:94-103 (b1l $4opieal el Jmgpupolegic d g thedis 3995508185, pp 18 185% dfffatitns present
with locally advancedoométastativy cdidéasey. sl thginNAbdiGrpsucuvalsarg €000VeL6,9 months (NPL
2h5: Lockhart A g,p_%_t ﬁdg@?@ﬁ@ﬁ%@ﬂ&l@g){t %@Q&M&Aﬁ&%ﬁ&kﬁ@&%e%&%@%@ﬁ%@f n_O\lfe'
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dynamics of the GBigt Apsitud 1iFaYEh B etartRradte AamRIRBBE Athall GTPase (NPL 26: Echard

A, et al. Science 1998/419:530:5NihRABEKIFL/ helbhgkdn thekkinesitbsiyperfaNily f:matar proteins,
which have criticaktungtions indraffiekingf reolesutesandeigapelas iRl 26 EahasdA; et al.
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Science 1998;27%580- - <Hirokawa N, et.al rr. Opin Cell Biol 1998:10.60-73., NPL 28:
Allan VJ, and SC%%%T@AS%%‘?@E%S &ag}lIq}g%ﬁ%%}ﬁ%ﬁ%%ﬁu)%%lé%énr%@epfl éiﬁil?gﬁ iﬂ?f et al. reported
that RAB6K1FL wHSE5oH. RERSHESS A AR R hricla BasBiisky(NPBL. 09 alrdniaesi kel Cancer
Res 2005;65:1054023 Mhe? fotndldvidEndestoeaingtitil roleiok R AB6KIHEL cinepanat editic
carcinogenesis. [@R@8]ddarough gene expression profile analysis using a genome-wide cDNA

microarra aini IE IF20A) was recently shown to be up-regulated in
several cayplgeegri sufF%lagIsf% z%%%%%?ﬁ%??gﬁl ?%30%@%)%%@%@%%%%%%%%%éa’n%Pearb{%%LC) (PTL
2: W02007/0136657 AhdhSPREHL FesrHOIbIS S e Whh EBROR MR PES [ETLS8 Wal2bis/102906), the
disclosures of whitgienie Widorperatbld bynefersreedee reinn Furthersonie BsitpfePpeptidesaf KIF20A
gene products wesealsalidentifiasdi (RTL Bo/02008/108557); @Eﬁﬂ&ﬁib&ﬁh?&tﬁﬂtphﬁqrwge [0009][PTL
1] W02006/08568#,{f:1 121 W E2QQ4/ L 366 [Ele 3] %’§’9%§Q8f%9§2§£§%631+ﬁ182(g. %?_Eé]]é 2857 Non

Patent Literature [0010 NPL 1] Boon T Int J Cancer 1993 May P .’éicl)lo\n T & van
der Bruggen P, SBS Mag e %“f\?l‘ﬁftl’lqlié?ﬁﬁr. TG B AP RBTARR D AGAY B HBeiPitspl996 Oct
16, 88(20): 1442-88geR [With Buttestiis dole téiNAlL, CadomeRel (099alUldne50(23)s 313142 [NPL 5]
Vissers met at., CRosedRes-1999NYov2L; 59624)5,%08¢-Lnn Surg 1995;221:721-31.). Up to 80% of
patients present with locally advanced or metastatic disease, and their median survival
ranges from 6 to 9 months (NPL 25: Lockhart A C, et al. Gastroenterology
20035;128:1642-54.). Hence, the development of novel therapeutic modalities is an
issue of great impostance, and immunotherapy may be a potential treatment for
pancreatic cancer.
[0007]  RABOKIFL (KIF20A} was first identified to play a role in the dynamics of the Golgi
apparatus through direct interaction with Rab6 small GTPase (NPL 26: Echard A, et al.
Science 1998:279:580-5.). RAB6KIFL belongs to the kinesin superfamily of motor
proteins, which have critical functions in trafficking of molecules and organelles (NPL
261 Echard A, et al. Science 1998;279:580-5., NPL 27: Hirokawa N, et al. Curr Opin
Cell Biol 1998;10:60-73., NPL 28: Allan VJ, and Schroer TA. Curr Opin Cell Biol
1999:11:476-82.). Recently, Taniuchi K et al. reported that RAB6KIFL was over-
expressed in pancreatic cancer tissues (NPL 29: Taniuchi K, et al. Cancer Res
2005:65:105-12.). They found evidence for a critical role of RAB6KIFL. in pancreatic
carcinogenesis,
[0008]  Through gene expression profile analysis using a genome-wide cDNA microarray
containing 23,040 genes, RAB6KIFL (KIF20A) was recently shown to be up-regulated
in several cancers such as bladder cancer (PTL 1: WO2006/085684), small cell ung
cancer (SCLC) (PTL 2: W02007/013665) and hormone-refractory prostate cancer
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[0013]When administered to a subject, the present oligopeptides are presented on the surface of
antigen-expressing cells and then induce CTLs targfting the respective peptides. Therefore, it is an
object of the present invention to provide antigen-presenting cells and exosomes that present any of
the present peptides, as well as methods for inducing antigen-presenting cells. [0014]An anti-tumor
immune response is induced by the administration of the present RAB6KIFL oligopeptides or
polynucleotides encoding the oligopeptides, as well as exosomes and antigen-presenting cells which
present the RABEKIEL§ligdpeptitiesdNebrefordA itGery &pan 6¥iEB mhjE%T thd pidsent invention to
provide pharmace¢ntitat @Egemisar phatmacedtisat eompesitianentaining the oligopeptides or

polynucleotides %ﬁ%{;@ Hﬁﬂv@ﬁéﬁ’&l as the exosomes and antigen-presenting cells as their

active ingredients. T rmaceutical agents or pharmaceutical compositions of the present invention
find use aVhEcinehqoBESItGHEster it Pesdurhet opjbedbrmveprebeny inventioh provide methods
for the treatment smudféhquepphiptaxisof (.45 lpreveition) tancargdtimor s)e dird/ergref/antion of

po;toperatiye rechiBRse thereok @ewﬁgngéi H%,f%E E@dg‘!"'-ﬁi-w’%%‘Q’F’]QE‘EES%EJQE inlqlucing y
anti-tumor immu BEH&'% including t e administer R oligopeptides,
polynucleotides Qr%%:(lo ing %@@L@Qg}peﬁﬂgﬁsﬁ”g)@% erﬁ%é}l o%rﬁ?ﬁlg%%tlg%ﬁ%roe%féﬁﬁting cells
presenting RABGRIEEHo1 SEpties brespragiried by cVa RT3 DIIRE preéhtinnvnton. In addition,
the CTLs of the presBOK il gnticralsdefintaise ag-ravtinesiagainsi cancer skoteanplesdef target
canCt;rs incllude, buiarepRakH HA&E@%}@}M@QQ@&&@&%@[&%B,@@%@9&1@%&@9&@%@5@@&@noma,l
esophageal canc - ancer bancreatic cancer,.prostate, cancer, rena
carcinoma and srﬁfgélggﬁ%&%ﬂ%?ﬁgz:}%%féf [%Bi%r]ﬁéét%? 5aﬁﬁedélres’tlglo%ia{ Iaﬁf) g‘&tﬁnﬁwsen}%ﬁregoing
summary of the prESSREATERENED tHES OB Y dentnte Pauilaidto R br esperpionet
embodiments, anebhivimegteiptives ok fiidnden tbniorephenaliesmate EMbodimentshaf thepiifantion. Brief
Description orl: Df&yﬁ%&f?&%ﬁﬂﬁé%&@&cﬁeﬁ@ﬂ?ﬁﬁI@kié‘@difﬁﬂfm&{d@_@ap@?@??M@@Eigﬂtééﬂl%)egom? .
apparent to the ski n . | ' the brief description of the figures and the detaile
description of the%pur%lsaeehgtblﬁn§1 egﬁgﬁ g”%ﬁ%?i%%@%&&”é%‘ﬁ%&fﬁ%én%ss wﬁ}%ﬁ%ﬁ?g\%/vl& fﬁgf ‘ |§.IiFigure 1

depicts markedly ERFHBRAGRY SHHgH Qs s rsahfished RABGRIEIPAR ik Y gseaBHeatit-dancer
tissues as based 4A @EBNA misroar tangeinalisisadieplctseadigeofi vppregutatedgghds Al pancreatic
cancer cells. Thhemmoe&m{a@vmm@%amr&ﬁﬁ&m& i;sb%mrjt%?am fﬁﬂmﬁi@rdﬂllal e
counterparts. The, sion: NA.I ncreatic cancer. cells was markedly enhance
in all of 6 pancreZte? g%%%ég%ﬁzﬁn%%%ﬁﬁ%g? lﬁge%ﬁ%\l}g%&:ﬁe%seibeﬁﬁg%iéeg}oﬁiﬁgé%i_ ene in
normal tissues basel Ghact R SHTFRPAFHR 218, ReXBERIEL tRparf drasHariiig &¥grEs€Ed only in
the testis and thyfmer Cugupietethpyexpression level of the RABGKIFL gene was also enhanced in
many lungoang bladdesaangera aswelijas Eﬁtﬂ;@@@ﬁ@n@ﬁﬂ@ﬁﬁ@@ﬁ?ﬁr@ﬂd@@l@@éﬁk@éJPz{\lﬁig“inQan'ay
analysis. [fig.2]Figure %ﬂﬁ%ﬁ?@t&e\%@ﬁ%ﬁ‘ﬁ%&g%ﬁﬁﬁQFHeH&@'s\éfé éﬁ:\(g?@se@em | ﬁé\no%gg:%al tissues,

cancer cell lines, I§§d.uc3a cer tlésiues. A depicts the expression o , NA was  investigated
in various normalYig&iss BY Ting BB R RS RORBEIRIK O RS Ty e S¥ed only in
testis. B depicts thesRErFGRIan atydigolthe RSB [dexiore ssioneth anslioud daheetaglllines. C
depicts the RT- 6he resulting modified oligopeptides retain the CTL inducibility of the original

peptides.

[0013]  When administered to a subject, the present oligopeptides are presented on the
surface of antigen-expressing cells and then induce CTLs targeting the respective
peptides. Therefore, it is an object of the present invention to provide antigen-
presenting cells and exosomes that present any of the present peptides, as well as
methods for inducing antigen-presenting cells.

j0014]  An anti-tumer immune response is induced by the administration of the present
RABGKIFL. oligopeptides or polynucleotides encoding the oligopeptides, as well as
exosomes and antigen-presenting cells which present the RAB6KIFL oligopeptides.
Therefore, it is yet another object of the present invention to provide pharmaceutical

agents or pharmaceutical composition containing the oligopeptides or polynucleotides



PCR analysis of the RAB6KIFL expression in pancreatic tumor tissues (T), and their normal
counterparts (N). The expression of the RAB6KIFL gene was detected in 5 of 8 pancreatic cancer
tissues. In contrast, little expression was detected in their normal counterparts. [fig.3]Figure 3 depicts
pancreatic cancer-specific overexpression of RAB6KIFL protein detected by Western blotting
analyses. A depicts that RABG6KIFL protein was not detected in eight normal tissues, whereas the
testis gave a faint bangd that had a similar mobility with that observed in PANCI cell lysate. B depicts
that, in two pancri%iit CEHREP pa AT RICSERIETSS Kb A s dererneneirelane SriSaeiss (Y but not in
adjacent normal tizstiest{Niha\phiaerecadtirl itonting whsralseedoronesdime nitdreggeinprotein
loading. [fig.41Figwvendslepicisdanmunahistochemical analyses of RAB6KIFL protein in pancreatic
cancer (A)nd)varousBaTRlfiauRRhié ARiRs ARG SRIRIAY AL BARSK I a8 ANy

observed at the c%toplasm and nuclei fca fc&r cellsin 6 02 cases, whereas very weak staining was

observed in aciner cells ana normar ductal Spiteiif e it ?ﬂ‘fﬁﬁé%ﬁ?é@eﬁ?%gt@@vﬁ@?%sues
Similar strong staﬁ’ﬁE@%@é@é?@é%ﬁ%ﬁ@%aﬁatﬂﬁf@ﬂ@ﬁﬁéﬁ[f@t%h@um (Titthe otdhoithg was

detected in tu moﬁdomdmgngm%hhs:ﬁﬂmgtm%%ﬁmmm ﬁf@tﬁ@ﬁbﬂhﬂiﬁzﬁgﬁmﬁg brain, lung,

liver, kidney, storachAsRIFNtSSLRS:ERIaN, tﬁem%aetetatm HREABKRIANG IR possible
faint staining was obsoelrl\éqed i test osmvets aln %}E% nin or The scale bars
represent 100 micrometers. [r% 2 5 de m%fs i 85’1% A h 2 Eﬁt&téf’d Mdlge CTL

epitopes of hu ma?f’Fé‘i(‘B‘@RﬂﬁEl Bﬁediﬁﬁﬁ WN@Q@HWWEJ)W&WdN@@p%@@TéMAbAE as¢MHD) Tgm
were immunized wittnGon 266 Sydgsaeic/BMifaCe gulsedhvathiihentwelve setshtRermixdme of three

kinds of peptldesmle%tﬁgtttgmeé@ooa@@a@@teeepmgﬂ@awe %h@ﬁ}{ R0 EH Q0 0y,21, CD4- spleen

cells isolated from immun aJ7_(&glmr:rélrceOwesre aj?t mlg ted wit ggﬁi sed with each peptide for 6 days.
The CTL-produced IFNgamma was deraated by oh ELIE] WP RABEKRISHPPRISSEQ ID NO:
3), RAB6KIFL-AXYEHotSE SHERo: ﬂl)damelmeetnﬂ:@mzriécé@ (SEQ ID NO: 5) peptides were

shown to ifidlide pdpiide reastivet@lbalMhesehassaysineseminas wite with-simlanresulig. B depicts

immunohistocherisabstainipdith amiG gram&ﬂ f@e@eﬂﬁ%&ﬁﬁ&ﬁg'%ﬁ%geﬁﬁél&z (HHD)

Tgm immunized w, t&the@ﬁ%GKlFﬁj ﬁlge:%gt% %n§t| I ter two -times vaccination, these specimens
g.6A; eplg’t%n RSSO H BT BAR6KIFL-specific human CTL

were resected and aha ﬁ igure
from the PBMCs Brigf Wm%&w&%rs A deplcts that the RAB6KIFL peptide-reactive

CTLs wer@)@te@erateﬁltfmbgtetmttﬂ%ﬁmbﬁs tivahealihodoreisHfterieestimylations

ith autol Jole d 7 RABBKIFL-A2:0-12 (S IDNO 3
RABGK LFLoA2-0BUB A T Kby e Mo s s ke, the

cytotoxicity of the @"f‘ﬁ? %‘nﬂgf*?"? éh% RFSESALADY epfags d%@lé?eﬁt?f%tﬂééﬁlb\ﬂ%"ﬁep‘mde or
peptide- unpulsedfq@wetls was detected by standard a 51Cr release assay. These CTLs exhibited

cytotOXICImatpsqhqﬁ%ﬁ@él&&t&%ﬁcﬂ@r{t@@d@&@lﬁf@@elﬁ% SiBAR didpled andrRABRIIEL -A2-10-284

(right) peptide pulsed; 12, tnotia relevant HIV, pepti d peptide-unpulsed T2 ceIIs B
depicts that these CTLs lef J}E c;?%téc%r(%’ls@l%at %gﬁlgﬁfg T%rﬁfr(aﬁ{ ﬁf%yl i u%%gﬁ E)ancreatlc
cancer cell line PANEY ﬁﬂd%ﬂaﬁ%ﬁﬁ‘&?ﬂe&ﬂ}?ﬁf@%@@%f Biltsn dPESCRABS R P FHARIED(A*0201)-
human pancreatié:canearcegt iineoPK8isiy 6 C«dd] G depictsithameytatdricitypafthasefCTLs was

RABGKIFL-specifics Bttera. GTus Aillesh e URABOKIE k-2 RARGHKIEMARHLAIAZ % human liver

cancer cell line S F@QA I f t i KIFL gene, but notk I I/Mock. D
depicts the inhibit Oll}’l of Zggt%%%§q%¥l§n%ﬁ3ﬁ& S?‘a%ée atlveb R¥F§SI e Tar Oet ceﬁéﬁfﬁéﬁf\mere

incubated with arG-IFR2EfSSES m@m@@%@%@@a&a&ﬁﬂaﬂ%ﬁﬁﬁ% IR Y2 FEPR)
respectively for lekpessed@T istheretated fliomuha RBMGstnf rgaithjod dneid bytstimulation with
RABEKWL-A2-9- Rgmﬁﬂﬁﬂgaﬁ%&%&ﬂr&:&%v{mﬂﬁﬁl@n RAFHBEK IEAR-10:284,{lower) peptide

were added. IFngﬁg]gngcpcrag‘% neﬁ% Wd&blted ch W6/3 but not by H-DR-1.
Description of E |ments 0019]A any met s and ma%rla Sitnilar or equivalent to those

described hereln Hi%%ﬁlé% A5RIS [5]?8@{}651?15 ARG FrEhretieriararadd phusermavattion, the
preferred methodssdevicwseaerl Magarials crenoir des didade i weverssieforé RdspicE@nt materials

and methods arergiesietihediivisdgarel undaisteodshat ﬁbﬁl@i '8SeRtipYenBoR |§ﬂgg,gj§mlted to the
particular sizes, %ﬁﬁ@ﬁlﬁl‘f‘&%ﬁ'ﬂ%&{%}ﬂ %Ir&tgég%% olgle%l grﬁtgcoi!% gltc ﬁbed herein, as

these may vary in accordance with routine rimentation an optlm ation. |s aso to be
understood that tﬂ?i%sllﬁt?ﬁ Eﬁ‘ﬁf@‘&é%leﬁ BiSARUOT S AP BYEs Jf derisibig B particular
versions or embodiments onIy, and is not intended to limit the scope of the present invention which will
be limited only by the appended claims. [0020]The disclosure of each publication, patent or patent
application mentioned in this specification is specifically incorporated by reference herein in its entirety.
However, nothing herein is to be construed as an admission that the invention is not entitled to
antedate such disclosure by virtue of prior invention. [0021]In case of conflict, the present
specification, including definitions, will control. In addition, the materials, methods, and examples are
illustrative only and not intended to be limiting. 8 [0022]I. Definitions



The words "a", "an", and "the" as used herein mean "at least one" unless otherwise specifically
indicated. [0023]The terms "polypeptide”, "peptide" and "protein” are used interchangeably herein to
refer to a polymer of amino acid residues. The terms apply to amino acid polymers in 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. [0024]The term "oligopeptide" sometimes used in the present
specification is usedRapelerteipbpiaesf e srrsswsininveationahicmardoeaSidues trefewer,
typically 15 residuesmo#lfewerciplengt).and uspiaiyiaonsint afirtweaenabout8 anstabont bt gesidues,

often © or 10 resichiegOR2SITbRRR, AinR.AGd: AS MSRELIGISIAYSIEIaJP AP, aGguring and

synthetic amino acids, as well as amino acid analogs and amino acid mimetics that similarly function to
the naturally occuting ARND acids. Naturally occurring amino acids are those encoded by the genetic
code, as well as thése Figtifiddemtels panrshatiodnceetseily. onguraoxsasioling RABE6KIFL
gamma-carboxyghutaehateeend Gypesphosering) aTiiesphrasepreina: acid araIreriarvie
compounds that nﬁ)\f%gta@@@m%i@ﬁ%gmmgééﬁmw QARG GAANDANIGHA fvrogen a
ca-boxy group, an.amino group, a n roup) urally occurring.amino acid but have a
modified R group%?@1%3?%%]ﬁa‘gl%éﬁ%ts%g%‘f?%gﬁ?@g in& ARG REtHiGHin. M¥hifoxide,
methionine methyl&RMitIR CTheapeiisE Al asigminveticlefeded itrerramisateorhpbiinds that
have different strustuiresdiuse similanfumctiens\p generabaninolacidg JAOR26MmiRmagids may be
referred to herein Qytheic BlY fRawp three letter symbols or the one-letter symbols

recommended by the ILIPAC-JUB Biochemical Nomenclature Commission, [0027]The terms "gene”,
"polynucleotides",[%]ﬁifél#elgﬁﬁeé ?ﬁﬁs'ﬁ]ﬁc%fgﬁéscﬁ s[;%g%‘léaugg ¥ﬁ‘?st8?§f_3 Sgé%nﬁﬁ‘gf’é‘?rf%nless
otherwise specifidZiFipriE 4FBEeA R0 A SRAPEFV At aTHA SERcid slepiRsFretne bipithiagr dommonly
accepted single-l&tteB cKtEs w0281 }Unlessedthedwise aefinedntheitenns deareesiiseiars1o cancers
over-expressing (B RARRKIRL B6NG-fORMRIESAL RGSES Y RIRINARSING RARGKlfch nglude, but

are not limited to, bladder cancer, breast cancer, cholangiocellylar carcinoma, esophageal‘cancer,
non-small cell lung canter (NSC T By 4 AN S AR BSALY 1S At RN EIONe SNRE B ma and small

cell lung cancer (SESEESIB0DO RS BReNRfshedemivens nelisiimsteipiooxits Taipaiphicyte”, "cytotoxic
T cell" and "CTL" aneoudedrinteehargédbl herein RAGAiTIHssvathensisaspacHicatnindieated, refer to

a sub-group of T iympheeytestbat Ak sapabiaof tacaanizing, sopsselierlls (B8 dumar alls,
virus-infected cellg} and n}\du)(:slfir}glg}e%e%m .0of such gells. 9 llgnless otherwise defined, all

iIch ce | [0030] ) efine
technical and scientific terms used erei‘lnlﬁlél\gewtﬁ(’eosé%‘éec}ﬁéé?ﬁtﬁbg S L hHORREHEEBEd by one of
ordinary skill in th&SFEHHER SR ITBRBHedBIs g crenB 1A misspmas-
[fig.5]Figure 5 depicts identification of HLA-A2-restricted mouse CTL epitopes of
human RABOKIFL by using HLLA-A2.1 (HHD) Tgm. A depicts the HLA-A2.1 (HED)

Tgm were immunized with 5 x 105 syngeneic BM-DCs pulsed with the twelve sets of

the mixture of three kinds of peptides selected from 36 candidate peptides in vivo at
day 7 and 14. On day 21, CD4- spleen cells isolated from immunized mice were
stimulated with BM-DCs puised with each peptide for 6 days. The CTL-produced JFN-
gamma was detected by an ELISPOT assay. RAB6KIFL-A2-9-12 (SEQ ID NO: 3),
RABOKIFL-A2-9-809 (SEQ ID NO: 4), and RAB6KIFL-A2-10-284 (SEQ ID NO: 5)
peptides were shown to induce peptide-reactive CTLs, These assays were done twice
with similar results. B depicts immunohistochemical staining with anti-CD4 or anti-
CD8 mAb in tissue specimens of HLLA-A2 (HHD) Tgm immunized with the
RABOGKIFL-A2-9-809 peptide. After two-times vaccination, these specimens were
resected and analyzed.

[fig.6A-BJFigure 6 depicts induction of RAB6KIFL-specific human CTL from the
PBMCs of HLA-A2-positive healthy donors. A depicts that the RAB6KIFL peptide-
reactive CTLs were generated from the PBMCs of HLA-A2-positive healthy donors.
After three stimulations with autologous monocyte-derived DCs pulsed with the



To demonstrate that peptides derived from RABGKIFL function as an antigen recognized by cytotoxic
T lymphocytes (CTLs), peptides derived from RABG6KIFL (SEQ ED NO: 2) were analyzed to determine
whether they were antigen epitopes restricted by HLA-A2 (A"0201) which are commonly encountered
HLA alleles (Date Y et al., Tissue Antigens 47: 93-101, 1996; Kondo A et al., J Immunol 155: 4307-12,
1995; Kubo RT et al., J Immunol 152: 3913-24, 1994). Candidates of HLA-A2 binding peptides derived
from RABGKIFL were | heir bindin afflnltles to HLA-A2. After in vitro
stimulation of T&I@éﬁ%{hﬁg gﬁ@ﬁéc@ﬁ? %é&r&ﬁéﬁ%ée%?eB 35( SERUDMGE %L?@Elessfully
established using%‘h@%ﬁh@%é@tﬁﬁésﬁ@ﬂ&h&ﬂﬁcﬂmgtb@m@emmBﬁmIiLT-IQQagaIILBt(SEQ ID
NO: 3), RAB6KIFL2A218-G00ASEQ TRINGi&):nan guRAB e Ko 2eH0:284 (55 QelBuRiea)T2

[0032]These est A peeif [ tt . II o (I)e(ecd with
respective peptrc?ggs ﬁ{;%&@@é@g}fgﬁ% %&§n§a%%1%%d%%g%%a¢gﬁ%§tﬁ) lgr(?1 r (?e%gnlrze% by CTL

and that the peptléfetg e BPRABS kP TESI g M A2 (A*0201).
[0033]Since the W%g&éﬂs’%@é’r@)ﬁb?@ﬁ@é@l prisad Stcertisebuisslids iseleMaas BINdder cancer,

breast cancer, chelangiocel psanicateinasea Tesepbageabkanear mas-cmallselblung gancer (NSCLC),

pancreatic cancerogegr@a%%g%ﬁmalﬁe&'a ﬂ’i%gﬁ%% gﬁrﬂ% PEELLPCh (k15 @ 9000
target for i |mmun us, the present inv nion OVI es Qli es such as nonapeptldes
(peptides consisti %ﬁ@% ﬂ?? SHEY FEditings ﬁ’dzd SRR ﬁdéé%ﬁg% dHen amino
acid residues) coh@%ﬁé@@ﬂﬂﬁge@@@mcﬁé%hﬁfeﬁl%ltopes of RABGKIFL. Particularly preferred
examples of oligopgmitiesOtitpeprasentinventpofinehderthosePrpBdeI MavRg:ap. amino acid

sequence selectad fiom ARG BR INARL 3, At Rrl03diGenaraly aafinare piogtans now
available on the I tergg%‘gsuch as those described in Parker KC et al., JiImmuno 152(1):

163-75, can be uséd RIS R BinaTh § SRt gﬁé&’?%%h@%gﬂ fedRdifp MMR‘:&ntlgens in
silico. Binding affifitigRisth it mtabiigarns ednpEmpas st idsAteksribath forrérathplerdat Palker KC et
al., Jimmunol 19PAJaR Iyeld (&b 6B wifl antl MURUShimaKsbt@al 6/Blond;2001 .98(6);ALBR2- 81 The

methods for deteiung prd ?Qﬁ?’é (SRS RE éﬁs%‘é*é#%@therﬁ?e@ﬁt vention
encompasses p%ﬁgﬁ% %%f;ﬁﬁ%% B h%%”i;dié%i?ﬁ%eé‘%o b %&Wﬂ?‘fhﬁﬂ %B@né‘bﬁ &%h known
programs. [0035  ARekdHept peaserntise sistiordded BNtamkew wittr additional
amino acid residukesttmiongasitieqiepildei retain e 2 HuindusibiitipESuch peptides with CTL

inducibility are, fqﬁg@ﬂ}g{ﬁ,ﬂpgg%ﬁ@gﬁﬂu@samino acids, often less than about 20 amino acids,

usually less than ab 5 amino acids. The amjno acid sequence flanking the peptides consisting of

the amind Atid seq‘ﬁ %‘éggéf@’cfﬁ%f}wghfﬂqéﬁﬁ‘ﬁﬂ‘o?@%qmé@t Pdhieredesrabshiitedtand can be
composed of anyckinbeafegriintdapitsise dofaytas ioOoebodotamp aif the CFint nokeoiliiitytef the original

peptide. Thus, thg:pfasentisventaeatse, pravidesprplidashavieared Hinsicipilibrowhigh comprises
fhe amino acid SHENCh SRS RAIIR GouR Atk IDINGS .4 808 B {doioUngeneral

modification of one, two, or several amino acids in a protein wil fiuence the finction of the
protein, or in som8EAHEE Svsh Whisth Se e SUEEaE Rt BRPeT- BRI ’5‘&5?5‘??45 ‘In fact, modified
peptides (i.e., peptidbedebraisegudiofdn amidtsadiddsegesneetheswhieh omg jnvwocordeeverdatlamino acid

residues have beenmodified fiensubsitiptnialetadiadsied and/erdesestadhasicorpared to an

original referenc Y al, activit of th original peptide
(Mark et al., Pro?ﬁﬁa?# ga%c?é‘!sj% @&f&%@&%\rﬁg %géﬂl (ﬁgﬁ;ﬁ%@g ftﬁ ﬁfy ucleic icr sf—ée§1982 10:

6487-500; DalbadfeSTReaimsnty ety 3‘%&%&“‘%&?& Sdipiskesepe ‘?5&’84159“1“3)“1‘?ﬂ%mrn one
embodiment, the ‘Gligbpeibtitielsnafahenlydseht isprmdon daaipdhave both CTL inducibility and an amino

acid seq L[@nee]selaotedlimmuthejgmﬂmaﬁi&ﬁ@lhl;)pht@ﬁospéf@fﬂd@waﬁbﬂim@ﬂﬁn{é’m@ﬂhﬁeveral amino
acids are added, 49@%@&&%@4&&@&%rleupp%r&eéﬁ%y@&@ ToREAMENI I g Ahrgeogpize that

individual additions o Li]bstrtutlon%to an
nothing herein is to be construed as an admission that the invention is not entitled to

antedate such disclosure by virtue of prior invention.

[0021]  In case of conflict, the present specification, including definitions, will control. In
addition, the materials, methods, and examples are illustrative only and not intended to
be limiting,



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 amino acid side-chain. As such, they are
conventionally referred to as "conservative substitutions" or "conservative modifications", wherein the
alteration of a protein results in a modified protein having properties and functions analogous to the
original protein. Conservative substitution tables providing functionally similar amino acids are well
known in the art. Examples amino acid side chain characteristics that are desirable to conserve
include, fép%mplé%%@ﬁ%blc amino acids (A, I, L, M, F, P, W, Y, V), hydrophilic amino acids (R,
D, N, C, E, Q, G, HIke Bofly, ‘and sideaohdihs”ravisey thvecfolfowimpfuectional gnbupsibershisracteristics
in common: an alwaaﬂiégh@en@m&@({G A, V, L, I, P); a hydroxyl group containing side-chain (S, T, Y); a
sulfur ato tain » xylig acid and amide contai chaln (D, N, E,
Q); a basg?) con alnlﬁg%s%ﬂeﬁ% alw %ﬂﬁé %g‘%rc? gnxé;&o rgct{l%néoar‘}tea?ﬁf:n gf Eh ﬂ%g 2 eﬁeV E(\)/V) 11 In

addition, the folloWifg t@l@ﬁf’{j’ﬂ?ﬁﬁ‘b‘%{é‘%ﬁoﬁﬁﬁqa{ﬁ‘?lﬁﬁh d hfcfﬁ%ﬁﬁi’%’é‘h@@éﬁ%é‘ﬁ‘%%é’é
conservative substititiorrs: forome anotherid)#sidnine {M)oGiycines (G}, 2) A&[aammlaadld (D), (ilutamic

acid (E); 3) Aspargiag:(iNy, ealutRming ()4 ATginiore(Rlalyshne 1&*@)” DIISRIBLRING: (katicine (L),

Methionine (M), V. ) lal K(AMINYs s han W): 7) Serine (5),
Threcl)nlrl1e é@?y }? (c?ég& %% taérigne %‘:SWM%%%Q%EJ Xgﬁg&é Dall r{%n %gns% 1984) '[0038]Such

conservath &eb’@pff&ggpﬁl}él%qsé%ﬁgﬁér‘é‘&‘%d”(f@ep@ﬁffﬁ’éﬁ?f“’tﬁ%‘%?éééHfffH\P%Fﬁ &h
However, peptlde@@ﬁﬂﬁ@eﬁ@ﬁéﬁpm&@ﬁﬂbﬁaﬁi@mwhr@sﬁ%ﬁ’éhrm@twafﬂjvcanypmh]delﬁon conservative

modifications, so lesiguas she:peplide etaing the.gy kansucibiliwetihealiginal peplide. Furthermore,

modified peptides, gg}g‘&gg nes.excluge CI1 inducible peptides of polymorphic variants, interspecies
homolog ﬁ@aﬂd alleles’of RAB6KIFL_[0039]To retain the requisite CTL inducibility one can modify
t

(add or s e) & S amBE ARG @%&?ﬁ Rergnygpredo Sr YR ERERnS SRE RGeS amino acids.
Herein, the term "saveratidheansd or faivergininvlagiosfeminanepleniduetidether siftikupercentage of

amino acids to befimodiied cambe-200bailess fanexanmlevibiiobiess:iierexamnplrid 9% or 1 to 5%.
[0040]When usedaaeg@&seamtf%4@&4&5@&%8@61%@3By%&?&9&% {@gﬁata%” ﬁu%hc%ﬂ'd be

presented on the rface of a cé|| or'exosome, preferably as a complex with antigen

Therefore, tis prefe Fathd 8@’@@&?}66%8@% ﬂ?‘é{?%ﬁ&ﬁmﬁ Eithgsphoserine). 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
sulfonium). The phrase "amino acid mimetic" refers to chemical compounds that have
different structures but simifar functions to general amino acids,

[0026]  Amino acids may be referred to herein by their commonly known three letter
symbols or the one-letter symbols recommended by the IUPAC-IUB Biochemical
Nomenclature Commission,

{0027]  The terms "gene", "polynuclectides”, "nucleotides” and "nucleic acids” are used in-
terchangeably herein unless otherwise specifically indicated and are similarly to the
amino acids referred to by their commonly accepted single-letter codes.

[0028]  Unless otherwise defined, the terms "cancer” refers to cancers over-expressing the
RABGKIFL gene. Examples of cancers over-expressing RAB6KIFL include, but are
not limited to, bladder cancer, breast cancer, cholangiocellular carcinoma, esophageal
cancer, non-small cell lung cancer (NSCIL.C), pancreatic cancer, prostate cancer, renal
carcinoma and small cell lung cancer (SCLC).

[0029]  Unless otherwise defined, the term "cytotoxic T lymphocyte”, "cytotoxic T cell” and
"CTL" are used interchangeably herein and, unless otherwise specifically indicated,
refer to a sub-group of T lymphocytes that are capable of recognizing non-self cells

(e.g., tumor cells, virus-infected cells) and inducing the death of such cells.



but also that possess high binding affinity to the HLA antigen. To that end, the peptides can be
modified by substitution, insertion, deletion, and/or gddition of the amino acid residues to yield a
modified peptide having improved binding affinity. In addition to peptides that are naturally displayed,
since the regularity of the sequences of peptides displayed by binding to HLA antigens is already
known (J hnmunol 1994, 152: 3913; Immunogenetics 1995, 41: 178; J li munol 1994, 155: 4307),

modificati ased aqn such regularity can pe introduced into the immunogenic peptides of the
inventionf@o%r xargjb%gf’spoe ‘f’fdve%ep%fg@gs?ﬁgt .E}H a}?%?ﬁ&“&ﬁéﬁ‘?ﬁiﬁﬁ?ﬂ%‘%ﬁﬁﬁﬁﬁvﬁ%%ﬁ second
amino acid from tREARNISAhINYRAIE fifdedtoitdietrdrid ordmathidhine, thadrpeptides tivose amino
acid at C-terminusigmstashitlidggs with valine or leucine. Thus, peptides having the amino acid

sequencey®f$EQHDpNPS:3: 4 or 5 wherein the second amino acid from the N-terminus is substituted
reseh

with leucine or methionine and/or wherei tggﬁc-terminus IS substituted with valine or leucine, are

encompassed by tHé b SKA8RP TSR BB I dendiv il aisfe 12 terminal
amino acids but dREZTAE HoitRIA pdiermiuicYER ddogritiptides peptitieos R ARdisiidies have

demonstrated thas@qif Mcidsubkstiutionsdnadpeptide car feregialivomaeties hanthe original, for
oxample CAP | 153254, 312, el (§05,7 .05 B0 A LD el G gl Gancer e

57, 4570-4577, 1997, T. K. Hoffmann et al."J Immunal, (2002) Feb 1:168(3): . 0. Dionne et
al. Cancer Irrunuﬁofai'm%?ﬁlﬁlenéﬂ%g?“@%% ‘5%].11%550%(5‘518 é.%?’biﬁﬁﬂ@“é‘i‘gl.Iﬁéﬁé%?“llr%munology,
Immunotherapy (2864 k850307 c8 2k) I [oonaivhESpre8éathvEMorCalsbdatrsteplates A hindidgition of
amino acids to theepadeianepadiiseh FetbtaIF Fos@tampe.ciem MR AIFSAVEIah aMiRgacids can also
be added to the NandlorrieTibyR ol 0 RicanLARPLHRSITHEMOTed PERURS figing high HLA

antigen binding affinity and retained CTL inducihility are also included in the present invention.
[0042]However, v{/ﬁgg t%%g 5%&?8%%‘?8@388 413 RS R SSTHUN St ahishstisine i detfuence of an
endogenous or eXSqrarEdes ppatadipdyifglarditareriidenction, side effects such as autoimmune
disorders and/or allk@icKnpiQres 2g8RGBRECI{ig)substances may be induced. Therefore, it is
preferable to first pRERHR RPMOIANYRLAIEHTS YR 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 homa(ﬂogy searches that no peptide exists with as few as 1 or 2 amino acid differences
as compared to th&ohekiive- peptitiddiHSTBjHtiNe: Septide can be modified in order to increase its
binding affitigiwithhisAcaniijsins antiohineiease: isGiit drducdolity witheutamy danganefisuch side
effects. [0045]AhAUab:peRiidss haxoarhidbhindies Alioiv fadhe FkA aaeane Asdesfiibed above
are expected to %C%%I ly féfe e@&e} tgt%hggﬂldldat(ta Epeptld S, which are t?g ected according'to the
presence of high BINGING affity &S an hicator Are {Ithar SRAMRHEE 16F 18 Hrodintid-ofecTL
inducibility. Hereitiriis! SrrHser &3 (A0 bility” indicates the ability of the peptide to induce cytotoxic
lymphocyté336T TLSwhér BreéBe Rt grraritigea- preasriing eals chutharsiGTuindyeihifityr includes
the abilty of the peptdeyendhag.C hoARIYAURN ThoRioMEralin, RaAIE.C Tl alBRIgroet cels,
and to increase QTL %FN'Q?I@BE roduction. [0044]Confirmation of CTL inducibility i1s accomplished
ting €

by inducing antigén-presen ’ggﬁcifﬁqaél%[ﬁarrﬁ%en’ RIERE S G TRot Saimpree B4 siHocytes,
macrophages, arf§ HBHEFEECENS{BCs)] 1ot Arsrbtageciic amnpog danvediorhomsentperipheral
blood mononucleartetikogytesiand aitepsteulation nithpheipeptidesdembingswith &B@=positive cells,
and then measurifg {hediaNedansaradueesand Rlarsed MGk A0RINSLING Jargrterlls) As the
reaction system, frans g}gdglan(l)rea _E%g}) hz%vg been qroggiceg gﬁxpl@ss a hliJman H[_é antigen (for
example, those describe mgéen chanmead FPAGRERRS PR G0 e FORGERIEPESHEE Primus .1,
Diamond DJ, 13%¥APhRIMISPROTE ey, he peysers myantie insduda Hiete peBlédksiavink ot Induction of
CTL response byasiminicivhs @pitopesvReaidérimbiAdy SRQUDRO4ransgenE mice: dependence on

HLA clasgotigestrictedeF{), (BERRRASEI ARG URER TSR MR Rrdif faigst CallScanhgygdio-labeled
with 51Cr and such, and ¢y etoalc]aﬁgr\ﬂt gﬂb&fﬁg' ulg&e@ frﬁé'% %dloa tlv%relea ed from the target
cells. Alternatively, CTL inducibility can be assessed by m dstit g I’Iﬁ@g’gﬁﬁ %EB@ZQE'&@S Bhd
released by CTL%W%&@%@WQ@HW@%IE%AP@@W@@#& Brdolsilized peptides,
and visualizing thefinhjbitigdnHloAeuiptne raetianeainged ati-dEdNram) ma sxonpielandaanrtibadias.
discovered that thg3o Sees hostne fi g Sy o e e e A iy

iscovered tha es having hi inding.affini .an HLA antigen_did not necessarily have
high CTL inducibi %?/.glggv%\%?? %ﬂ#@ggé %éep iges! ennlfllnilgcia %ﬁﬁt%éss%%%é%%gigﬁ&w&“ﬁr
decapeptides setEtEd b pRptlRERLYRh A diRo 8éid 8bdden Esatsinisieaerbs08E 6 ID NOs: 3, 4
and 5, were found to exhibit particularly high CTL inducibility as well as high binding affinity to an HLA
antigen. Thus, these peptides are exemplified as preferred embodiments of the present invention.
[0046]In addition to the above-described modifications, the peptides of the present



invention can also be linked to other substances, so long as the resulting linked peptide retains the
requisite CTL inducibility of the original peptide. Examples of suitable substances include, but are not
limited to: peptides, lipids, sugar and sugar chains, 1e%]cetyl groups, natural and synthetic polymers, etc.
The peptides can contain modifications such as glycosylation, side chain oxidation, or phosphorylation,
etc. provided the modifications do not destroy the biological activity of the original peptide. These kinds
of modifications can be performed to confer additional functions (e.g., targeting function, and delivery
function) or to stabitZeltHé pBIYppriEsSRO ISR RARTII 2 tee frRaRiins h& MBIt abilith of a
polypeptide, it is knouaeimthelact imdntris iteARDaipinoaoidsh &mine peigk-migmetics or unnatural amino
acids; thigeengept cafalse adaniesin beRcgrent PRRRRIKES ol el linla Relypeptide can

be assayed in a number oé\{ggpéstorfnstancg?,E{%%tll ases andg&nou biological media, such as

10 aci S 80 e )}e(%aé%s’ i B@P]@?& S}E‘ﬁp%ﬁﬁ@ Metab

human plasma ar'?‘loff}serumZ can be tised'fo'ted (
Pharmacokin 19861t £omndyghiliyous] furkerriae s ptieeabofite prasentidvefitonesmalabe linked to
other peptides viaspacdérsmintinkats \Exdinestbiotherpepiides incllddenhbuthate fat limited to, CTL

inducible peptides deryechiinmnptend e ARSI A MR RERHdes AL e dlaSaRt
invention may be Ilnked)%/g% RIS |£1ker The pe gggeg I‘lipked via spacers or linkers may be the

same or different 8ach Other: Spacers or inkers als it StiCARy TiRRE B L prEIE bl
peptides, more praferABRIPStinRS Ravfng o Brnebedcdy igighiiits ariicabediiedst being
cleaved by enzynidssuichrassehdipepiidasss) proteasesaiidgtioteasomesdramplesiotlinkers or

spacers include, RUkIRAekITHIER i AAY EReMeIRALIPHAM i ord T TASEMEE 2007 35:26) AAA,
NKRK (R. P. M. %utmuller et al., J Immunol. 2000, 165: 7308-73%}5) or, one to several lysine redsidues

(S. Ota et al., Can'Res. 62, 1471-1476, K. S. Kawamura et al., J Iminunol. 2002, 168: 5709-5715). The
peptides SPRe! preSeATIRVATRBH R paREctibse PeptRIakamRedi¢isioth e PEaplides! viet spacers or
linkers. [0049]Herefiudive fedtidesoofdthdresent imiantior caradserhakieserihedags(RAB6KIFL

peptide(s)”, "RABRKA: BOHPBRBAR(DRin RABRK L SHaPpaRiide s ID0ROIH.FrsRasatipp;of
RABGKIFL pepiides, 0o RepUdes oL e piesent vention can be repared.ysing el known
techniques. For example, the peptides can be prepared synt SHIRY g YSEEHBISAEBNA
technology or chéPﬁ@ge%ﬂ‘le%’ig?“F%dpéﬁlﬁEf@s St pi&ydntaRve v ERATB eyRthesizeld
individually or as fefegerpetypeptidéseomposadhof twetdin there@epiides:tivhe @aptidegiean then be
isolated i.e.c,j ?urif%@eigpj@@g@g,qg(;@}bﬁ;m%eﬁg{lygmLgfgqﬂg%?%%%gﬁgr%ﬁg%{ﬁ%,host ceIIt
proteins and fragments.thereof, or er cal substances. 1]A peptide of the presen
invention can be ﬁcﬁﬁ(g%ﬁce%(f &O%esh1gﬁ%’rﬁ%a%%?ﬁ%ﬁéé%%ﬁ?i%%ﬁﬁé&eFé‘é’tle?g) 5%1 &6@%&%@&%0&

ro
Examples of con%dﬁé?pﬁé%tﬁgg%);ﬁ?h&}%=ﬁbﬂﬁ%8?ﬁ?ﬁ%‘€%ﬁv6@é@£ﬁ£§‘ﬁt@eﬂf§ SyitFBSsIY include, but
are not limited to:in{EpPeptide Byathesis; Thterdsignte, MeéwnYorkclR66sdij)ehbe seikateintpMol. 2,

Academic Press, thiewoigi SI8F6D NOs: 3, 4 and 5 wherein one, two or several amino acids are
added, inserted, deleted, and/or substituted.

[0037]  Those of 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 amino acid side-
chain. As such, they are conventionally referred to as "conservative substitutions” or
"conservative modifications”, wherein the alteration of a protein results in a modified
protein having properties and functions analogous to the original protein, Conservative
substitution tables providing functionally similar amino acids are well known in the
art. Examples amino acid side chain characteristics that are desirable to conserve
include, for example, hydrophobic amino acids (A, [, L, M, F,P, W, Y, V), hydrophilic
amino acids (R, D, N, C, E, Q, G, H, K, §, T), and side chains having the following
functional groups or characteristics in common: an aliphatic side-chain (G, A, V, L, 1,
P); a hydroxyl group containing side-chain (S, T, Y); a sulfur atom containing side-
chain (C, M); a carboxylic acid and amide containing side-chain (D, N, E, Q); a base
containing side-chain (R, K, H); and an aromatic containing side-chain (F, F, Y, W).



(i) Peptide Synthesis (in Japanese), Maruzen Co., 1975; (iv) Basics and Experiment of Peptide
Synthesis On Japanese), Maruzen Co., 1985; (v) Bevelopment of Pharmaceuticals (second volume)
(in Japanese), Vol. 14 (peptide synthesis), Hirokawa, 1991; (vi) W099/67288; and (vii) Barany G. &
Merrifield R.B., Peptides Vol. 2, "Solid Phase Peptide Synthesis", Academic Press, New York, 1980,
100-118. [0052]Alternatively, the present peptides can be obtained adapting any known genetic en-
gineering methods for producing peptides (e.q., Morrison J, J Bacteriology 1977, 132; 349-51;
Clark-Curtiss & CUr é%&lmét o sl??l 17aTl) %Iég)}} If%3%%8%%‘3@1&%?%T?%ﬂ?-%ﬂff.pl‘—egrlﬂxample,
first, a suitable veBfot hyBORSE aliye i sERbtMe emermgthse objective peptide in an expressible form
(e.g., downstrean )oklamagulatoBysaguEhce corresponding to a promoter sequence) is prepared and
transformed into g)sggggplg hastesllcThahesteelkis then cultured to produce the peptide of interest.
The peptide can grigs aelﬁg}%dé{‘éeglint a\{N_iélroe% pting an in vitro translation system. [0053]JV.
Polynucleotides The Brefsent invention alsoprovides a polynucleotide which encodes any of the afore-
15 mentioned peftide8 BNt prekdne ifvention. These include polynucleotides derived from the
natural occurring RABBK I/ KIFR28AiIge fie) (@enBaike ARDe ik o) NM_005733 (SEQ ID NO: 1)) as
well as those havinga: _Q@g;ﬂ@@ﬁglymg{gi@g)w%%ﬁgnswence thereof. Herein, the phrase

"conservatively cgfie gg;l;% t_ide.setaéjenc ' refers to sequences which encode identical or
. . . erine (S}, Threonine é
essentially identical amino aci ences.

_ sequent “Bue to the degeneracy of the genetic code, a large
number of functiohdHySIaBAHE Bi8eidd) dpro 8 ahyeaiiEm groteins E8%4hstance, the codons GCA,

GCC, GCiB#id GEidhalbesecade¢herandifiedgeiptiakanire] hessalcerery Rasijotewbiege an alanine is
specified by a cogdnehmeadRm qanReAltarseia anmobihe faresrandingsadans desarbgd without

altering the encodaﬁgi é)a?llly&?ﬁide. Such nu%leic acégfvar.latlons are "s:ﬁnt variations," which are one

species of consefvatively Modified vanations. Eve SR HEHERRMRICR Ehtodes a

[ ly variations. EVery Rt %’cﬁ@%@&
peptide also descRABEARENEHI bR sibsinalipsrtidsriERcheantie medidiednapticonehorigramarglsdil will
recognize that eaChilcodoniitegprpicleic:apidytoxgent AddEtsyhiehsisoidinatibidhe:onlydcaias for
methionine, and TOG, wyiehis ordinarily the only codon for tryptophan) can be modified to yield a

functionally.identical molecule. Accordingly, each silent variation of cleic acid that encodes a
peptide islﬂélfr%pl Cit|ﬁ8§§%?%§‘§ INEach ggggns%eué:%é& ence® Po%%ﬁﬁ?%%gchﬁﬁﬁh%%%ﬁh%S&%ﬂe present
invention can be BHRHSHSEY SRR, RRUA SMerdenvanied preresRes o5 A sqitibesgmposed of
bases such as A&nC sanrtals pandsT isrrkpjatmmxyaldiﬂa,dm-laﬂﬁep[@,%&ﬂ{@pm;p@{ea_tidgeof the
present invention,¢amaaGRAR MWKiRleReRIEES.RLIE BrESSNIJPMERIAR, W4¥ oF withayt intervening

amino acid sequ%ggglslmllé%v&e n. Egﬁr‘ example, the intervening amino acid sequence can provide a

. (<] . . .
cleavage site (e.qg. eeryme recognition sequence) of the polynucleotide or the translated peptides.

Fur- [0040 When used in the context of immunotherapy, peptides of the present invention
should be presented on the surface of a cell or exosome, preferably as a complex with
an HLLA antigen. Therefore, t is preferable to select peptides that not onty induce CTLs
but also that possess high binding affinity to the HL.A antigen. To that end, the
peptides can be modified by substitution, insertion, deletion, and/or addition of the
amino acid residues to yield a modified peptide having improved binding affinity. In
addition to peptides that are naturally displayed, since the regularity of the sequences
of peptides displayed by binding to HLA antigens is already known (J Immunol 1994,
152: 3913; Immunogenetics 1995, 41: 178; ] hmmunol 1994, 155: 4307), modifications
based on such regularity can be introduced into the immunogenic peptides of the
invention. For example, peptides possessing high HLA-A2 (A*0201) binding affinity
have their second amino acid from the N-terminus substituted with leucine or me-
thionine, and peptides whose amino acid at C-terrinus is substituted with valine or
lencine. Thus, peptides having the amino acid sequences of SEQ ID NOs: 3,4 or 5
wherein the second amino acid from the N-terminus is substituted with leucine or me-
thionine and/or wherein the C-terminus is substituted with valine or leucine, are en-

compassed by the present invention. Substitutions can be introduced not only at the



thermore, the polynucleotide can include any additional sequences to the coding sequence encoding
the peptide of the present invention. For example, tqlg polynu- cleotide can be a recombinant
polynucleotide that includes regulatory sequences required for the expression of the peptide or can be
an expression vector (plasmid) with marker genes and such. In general, such recombinant
polynucleotides can be prepared by the manipulation of polynucleotides through conventional
recombinant techniques _using, for example, polymerases and endonucleases. [0056]Both recombinant
and chemical syntfle&RatEENARERALS Sath e as & Ry PRI e ol ik reerigrigasf ehpepissent
invention. For exdrmpie atpdbahicie dtidersantie throsintedhby ingedivivinto anpappropriaie vector,
which can be expsagsed wheRdransiacies a1 arsPRPRIRnECEH Alemnatively, a/pglynucleqtide can be
amplified using Pcaéﬁchnig S or ex trg]s%%gcin ;\uitaf;eﬁ#gg_tg ﬁ%&g %%r%%‘r_,éoo et al., Molecular
Cloning: A Labordtory M&AGaf, A Bpririg Harbor Laboratory, New o Wﬂ/&lféﬁr\'a&ively, a
polynucleotide calP PR BOhtfESZFhidin§iRe 5ol phadddekmesl dsageachimadnn Beaucage SL &
lyer RP, TetrahedromdB82(UB32323:39-2NMatthe e abni=MBO §h884,:3n 80y [00b7]Vectors
containing the polynyeirglige @bthes aresentinyention and host cells harboring the vectors are also

included ir present invention. [0058]V. Exosomes _The present invention further provides
intracellul rH\%lg iclez%gaquae 2&‘6’%8‘57%82,avl&ﬁi‘é%“%r%’?eaﬁ‘%sc%?n%qg%’é’ oftr%%ﬁobaé:t{\%vse@nﬂfﬁé paptidids of this
invention and HLASHBRFENEtn Rk diiic anE 1B8oEY eahinsrapdiean rovxanigre By tsing the
methods detailed haddfarie serfatent Applicatiopdtodyo Pulllicatitis! Nasiddehdd#y PO ARAd

W099/03499, anchga:heipsenasethising AisaRtingdirom;Ratienisohaie s piestia.freatment

and/or preventioni. wﬁigﬁ(osomes of this invention can be inoculated as vaccines, in a fashion similar
to the peptides of ﬂﬂs invention. [0059]The type of HLA antigens comprised in the complexes must
match tha®0fthe sllsBEYFEqthiRd - asRRseIHENG? isridvatitno TRertien ¢ffthr muiw 875 that is highly
expressed among¢hiesJepaieserdpetCan casiandsdayprable favioptaiiifigeaff@otivenesdlts, and
sHuLthpes suchfaﬁeﬁé&ge&ﬁ%%@éimm&&ﬁyﬁ&;ﬁﬁ@%% ing %§§;p1dﬁé0@%méﬂs&%igﬂnic, the type of
antigen of t r ng freatment is investigated vance, which énables appropriate
selection of peptidﬁég%f\%%gﬁhg%ﬁélleg\%?omﬁr fr?g}“eé iﬁ'i%ﬁ%‘fﬁ%%% ic “_getr%élo% %\H}fﬁ%‘ inducibility by
antigen presentati6i RUEH IR e eaP e AP PepaEersHBWRNg HRfspimansg aftiaty and CTL
inducibility, substitafitie ondcititrs efmin@and ssyerskahinotheigsocan Féhpeifdroaddased on the
?/:n ion zooigzid SequeRGE r?{eth&magsaé%a%%y FHRGh RABEH Bk Rattial Q@f%_téfgsh [QQGPl‘ﬁﬁ% RugingHLA-A2
* antigen. ‘ [} e present invention,a . peptide having the s nce
selected peptide g%%%% %%é%{p%e%tgrl%rp gﬁ%ﬁ%tvﬁggp 86%]]?/?&3&‘2%\5%%6 ?e%é% ﬁa iélé)ﬁ% If: If’lts) The
present invention AR5 [SrBVAE b RIfst A BlE W n 31 BrEleh tripiedslaoniEaseéifelh FILA antigens
and the peptides éf¢iidiinvaition o denggrfalcarcihalaestthat are obtained by contacting the
peptides ebohE inventiongipéptioucing thepaliciegtides RNeeding the pertidesefithis invention in
an expressible fogGan,be.derivattR/mpAYRRIRMIC At siiiak! [ fisaimant and/ion preyention, and

can be administered as vaccines by theniselves, or in’combination ‘with other drugs inc uélng the
peptides of this ifVeftighe é?(glféﬁi?gg{]ﬁ@ﬂfﬁ%%ﬁé’%%@“ﬁ%@?ﬁﬁ@ﬁﬁ@s Ard O FTsRea
particular kind of &lbepgserdededBndrticibdliy. Herein, the phrase "CTL inducibility" indicates
the ability of the peptide to induce cytotoxic lymphocytes (CTLs) when presented on
antigen-presenting cells. Further, "CTL inducibility” includes the ability of the peptide
to induce CTL activation, CTL proliferation, promote CTL lysis of target cells, and to
increase CTL IFN-gamma production.

[0044]  Confirmation of CTL inducibility is accomplished by inducing antigen-presenting
cells carrying human MHC antigens (for example, B-lymphocytes, macrophages, and
dendzitic cells (DCs)), or more specifically DCs derived from human peripheral blood
monomnuclear leukocytes, and after stimulation with the peptides, mixing with
CD8-positive cells, and then measuring the IFN-gamma produced and reieased by CTL
against the target cells. As the reaction system, transgenic animals that have been
produced to express a human HILA antigen (for example, those described in
BenMohamed L., Krishnan R, Longmate J, Auge C, Low L, Primus J, Diamond DJ,



(DCs), Langerhans cells, macrophages, B cells, and activated T cells, which are known to present
proteinaceous antigens on their cell surface so as tg;be recognized by lymphocytes. Since DC is a
representative APC having the strongest CTL inducing action 17 among APCs, DCs find use as the
APCs of the present invention. [0063]For example, an APC can be obtained by inducing DCs from
peripheral blood monocytes and then contacting (stimulating) them with the peptides of this invention
in vitro, ex vivo orin vivo. Wh eptides IS,inyentign, are administered to the subjects, APCs
that present the plgmtll1 es of %ﬁ@%&%ﬁqﬁﬁ%%é%@\aﬁe éé%c)}eosf & 5(ssu jlé%t(.)uf' IédB%tf‘ége "inducing
APC" includes cothactingF{RamE Riting)aiwal sritpiepanti e Eef thitORVERTI{rareefopiites
encoding the pepficesdiitirisiriieAtidmidipresent COHD lexesieimadteetwecfoHi-Ampiigaas and the
peptides of this inyeniiemepAalbssisaoeAltematvelhaalier intedusing theReRtidgs,of this invention

to the APCs to allow the ARCs to present the peptides, the APCs can be administered to the subject
as a vaccine. Forcﬁgr%%l%?ﬂtﬁg 13)%?\%%\3 I‘ﬁﬁl%?l%%%nééﬁ fﬁic.‘?ﬁ%jceeﬁﬁé &pg %‘ﬁggf éﬁé&ﬁhg APCs from
a first subject: b: EBARIEBNEAIVRR A0 b¥ Brateing il papdecesind relermdiBrrinl the
peptide-loaded ARPC srscarsedond subjeetenTihe diist Subjactianddhe iseaobidisubjepic¢andae the same
individual, or mayvm@iﬁﬁgecﬂ& individuRlsRItRraatively, acearding ta e, RRESRAT IBVERTQR. use of the
peptides of this i Y@@n&igﬂn or manufacturing a pharmaceutical composition inducing antigen-presenting
cells is provided. In addition, the present invention provides a method or process for manufacturing a
pharmacéttidal compasrigh P6FTatring Bnlideniprecbitingldnaariidse decisthdwisciudes the
step of admixing srichwelaiagthe heptispidhespieskinhihireitipartidtty acphaibacetitiealiydacceptable
carrier. Alternatively.#h@ RiasenVBNeHioTPIRNIdes RyMEEHRA LT BTRCESS Ipf AnaifRsIMIna

pharmaceutical composition for tre%a i nclu

SS&d, nonapeptl ets%g g:gcgrﬁ&es seﬂai&g #adder c{a C%r" breast cancer, :
cholangiocellular carcinoma, eésophagea can r, non-sma el ig giggnéglrnww %Cé%creatic
cancer, prostate cSHESFSFdAGICASRERYOMRSE AR Riaf- deantlivgreanEamnde eybivparéssleis method
includes the stepiogadhixinduoibitrymsl sitidigpteghephidie oiftthe ipresertiinvantigenwitiug these
pharma‘?eUtiC?“|yWi%%ﬁﬁfiﬁ%§@%ﬁé@&%ﬁ?@&¥ﬂ%§%@% _ammﬁéﬁﬁ&ﬂebpepnges of the
present invantion for inducin tigen-presenting cells. The S obtaine step b can be
administe é8d4§cf the? %ﬁ%gjgé%na%?egggf?é.e&(ﬁlgér?fg{ﬂloe%gﬁﬁ?%%e%gﬁte Pn%ﬁt‘?oﬁ%#’&%?&%‘s the peptides for
treating cancers iRCERIAR Bixalge Pe ket B irhst BhnBrcersIsice dnursr e Epa hisksd nsgtighageal
cancer, non-smalfetshd thgreanser (VB Glda)ippanycrtatiodaet pepristdiesogieess keitablearcinoma and
small cell Iung_camg&@@g%ﬂ?@?gi&%??gjﬂﬁ,%gq @%gﬁﬁ%’fm%%?haflm@g%i%ﬁ%%g’eﬁp%'SI" of thr(]e
present invention igh level ucibility. In the term of “high level of nducibility”, the
high level is relatia\ilfgegt \tggﬁa%%m%@%l?%ﬁﬁ%w&lgg}%Bﬁﬁéﬁﬁg%ﬁﬁ%} B%%%ﬁ?ec%nr %Oé]ptfﬁae%(\’/v lich can not
induce the CTL. SGERCAPEE R BRI Ievdr shET O HEbint Phas b drepared- By Hsdthod which
includes the step ¢ tradsfieatings gones deéSrogrbaihiniyppoly actcteptidescthapantpeleithepegptides of this
invention to APCgityisfanddigdattadusedgenas sanbednithedensef RIAS:QENAsExgmples of
methods for introgyction igﬁ(ﬁu&?w%;%%t%%rti&%@g i dtgéi%rés A ar%o%%emethods conventionally
performed in this field, such as lipofection, eiecu-opora_lon,‘a% y@aﬁ:lqm phosphate method can be
used. MoFEY%HecifiE iy A RRlA bR PEREIHIRY RS e sEhdy ff carleermtde 19oknaER SBt%E.% J Immunol
1998, 161: 5607-%8IEgcNieanioo 6¢iU84ndiB5-%2] Pibtished Japanssefnanstatiorhof International
Publication No. 266Q-5092841sBytansiesinethagensiNppREs. the g@&ﬁtg%@lﬁigﬁ%ﬁeffmcription,
transtation, and sugfii0 e, €81l 218 ieD JAe ARIAINPANIBIEI I3, Progessad I NI Saass | or Class
H, and proceeds through a’presentation pathway to present ﬁje tides. [?5 fﬂ’ln a pretérred
embodiment, the RBEs GFIHS BPEERIATIRAISH TSN fecd ke SebBiRpe-¢F@n HLA antigen
and a oligopeptid&abmpristhgban hRrivpMeisbddguenosael@dted fréfl dititing SEQ ID NO: 3, 4 and 5.
Pfefer?b|W(bh‘|$]Ap@ﬁrm%tb@l@ﬁéﬁﬁtﬂﬁsiBﬁﬁ’%&t@@séﬁfﬁﬁféhﬁnﬁ{]%@rﬁigﬁﬂqé@ Ptk EikAA2 (A*02d01) on
its surface. Alternati IgeRept 0 om with an HLA antigen m e igopeptide
comprising an ar%%%%l%%%ggﬁgﬁ%%% g?:tgé?:jo%rqgl %Srﬁ%%s mgg&e]%uﬁ e?%?gll}%%x é?’v_%hﬁlekrein one, two
or several amino SR K ERMSHRE diLaneladidtey ‘%Hﬁlﬁéﬁt’éfab’eﬁ’,"?d?fé&%}iﬁﬁﬁflﬂ*‘r’é @econd amino
acid from the N-térntersinaydsésutstitbedthiveithvle spineropmiekisionite, rrptfos théd@-términal amino

acid may be subsjpaiigd withralingpodaueingnd M GETVMnCaiome Toeals (Gl hlers are not
specifically limited, but are preferably peptides, more preferably peptides having one

or more cleavage sites which are capable of being cieaved by enzymes such as



A cytotoxic T cell induced against any of the peptides of the present invention strengthens the immune
response targeting tumor-associated endothelia in yivo and thus can be used as vaccines, in a fashion
similar to the peptides per se. Thus, the present invention also provides isolated cytotoxic T cells that
are specifically induced or activated by any of the present peptides. [0067]Such cytotoxic T cells can
be obtained by (1) administering to a subject, and then collecting cytotoxic T cells from the subject, or
(2) contacting (stimulating) subject-derived APCs, and CD8-positive cells, or peripheral blood
mononuclear leulSEHESSH NG AR PGS biFEnsresehtkeeTRiow s Redschatint cytotoxic
T cells. [0068]Theret/totoxicid: éeVls, Whidhihdive earslind Otad Byestitodilafiont from APBRIHAR present
the peptides otj this M\/s'ﬁg&ﬁ}k_ﬁ%@ e ﬂﬁﬁ%@ﬁrﬁt%@?ﬁ@?@%ﬁﬂ@ %Hbi&ﬁ%&%&%%ﬁ%@ﬂ}ea?dé?’r )
prevention, and ¢ .admainistere themselv r lon with other drugs including the
peptides of this in%gf%%%scgs 'exgs%r#é’?or %163 %?%%@é %%@gé%lgﬁ% %?fg'%i%. 8 gg‘f’%ﬁigaﬁtytotoxic T
cells act specificafi§agHifist tAret tetd fi deritip e pupae D BerHE irRRaINS BIORSr example, the
same peptides useptidedhidbiet omothetie piber viosphahe ayiotexic T cells can recognize (i.e., binding
to) a compiexdprmerBeiwReh-pidbL oRMIgRR: AN Hhe Reptide.efthe Rresent inventingroma 19 target

cell surface with ';Bl% cilg thoq_ L?{r/g%ﬁ ) jé\g?)%ceulga death of the target
H

N r-and then att
cell. The target c {grgé)e cei%%r%aoe égg express , of cells that are wansfected
with the R |E L gereRdhitb Selis uaaty RElBeptide of this invention on the cell surface due to
stimulation by the pejstictetidas afsbegursenainargets whactivatedCTingttadk inothe pkféqres!
embodiment, the rigakagils, aarpsbilsbs Ad antigesh-ia particulan FLAM (A aRALRNIIS surface.

[00GSIVIN. T cell reerpiple (- Berm L DRSS O 2150 pIOVIdES 2 composition. composed of a
nucleic acid sequence ericading polypeptides that réa_capa leo %ormlng a supuni o?aylncell receptor

(TCR), and methdtfs BEd LIy i Sames 1e o CRIARNISH TP BRI MR RS LTy RePéHR: TER that
confer specificity tsrridsslisradindetisnivedols pxpiedsingRABGKIEL Lo By usisigntidl Kfiieenfmethods in
the art, the nucleigipeid aeguencewdfidORaRNp A Retaighaineat m@r&l}@l&%@@%d in the CTL
induced with one gr.more S%thgge%of this invention can be isolated and used to construct suitable
vectors that can mediate high efficiency gene transfer into primary human lymphocytes

(W02007 5355 N @SR PERTEISRE. I IHIRR At BF 2P iasnesh o) shergicakeniBre thase! vectors
are retroviral vectorshpienttd gaous BgithedneerstidnprpicideScanvofitivad pelftdernpoition allowing
rapid modificationmefimpatientsmayndumelisd aithasgof anather soammab iaepidly and easily

produce modified T; V4 el r i ir erties. [0070]Also, the present
invention providesoé?zl'%ll#&r%éﬂ_g ﬁé&‘}&eﬁ 'Eaktfg %%%’rgggd?éggnf%vgfh the nucleic acids encoding the TCR
LThae BRI HokR

subunits polypepti B Jeptiab e gY SEGTPNOSs: 3, 4 and 5 in the context of
HLA-A2 (A*0201). THeReafde SredaT (s depasaprabléanideoiiing!f®y Eancer cells in vivo, and can be
expanded by well kirovBaed turingxmethedsdnPaiii{e ghilcawakanmiatsah, MArmRyNg)., 43, 3452-3461
(1989)). The T cells.af{be.ipvention: ' ic composition. yseful in
treating or the prev%éﬁt%%%g@é‘g‘%i%%?gﬁg%fﬁégg%?&%%@% %gtigh%%g%&8?§%221).
[007DC. Pharmacelteatadeie a&acg% ositions The terms "prevention” and "prophylaxis" are
interchangeably used NerSIedaetettd any activity that reduces the burden of mortality or morbidity
from disease. Prevéntji@duand Qraphdaxiz Lok BCoeptiabprimary; SSeORBaR rRpddeRiaridrevention
levels.” While primaryreventionancviiepriviaxisauqigl the development of a disease, secondary and
tertiary Iefs(l) f,%f pr%?e%igtpvglnd ]%ro%yla{xis e comg Ss activities aimed at the prevention and
prophylaxis 6f the progressiorn of at tise Ade AR 1ide S PERAL A PRID SO XL S rBucing the
negative impact ofBfF AN BgihedidprisHel diseeeiidsy festofityrispitlionBaattrieliyring disERse-related
complications. Altethatly Elwip@uentianGandsprvpiiyidxis caninelsde @widedange odgyophylactic
therapies aimed a42@2), For example, first, a suitable vector harboring a polynucleotide encoding the

o
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objective peptide in an expressible form (e.g., downstream of a regulatory sequence
corresponding to a promoter sequence) is prepared and transformed into a suitable host
cell. The host cell is then cultured to produce the peptide of interest. The peptide can
also be produced in vitro adopting an in vitro translation system.

f0053] IV. Polvnucleotides

The present invention also provides a polynucieotide which encodes any of the afore-




alleviating the severity of the particular disorder, e.g. reducing the proliferation and metastasis of
tumors. [0072]The treatment and/or prophylaxis of cancer and/or the prevention of postoperative re-
currence thereof include any of the following steps, such as the surgical removal of cancer cells, the
inhibition of the growth of cancerous cells, the involution or re- gression of a tumor, the induction of
remission and suppression of occurrence of cancer, the tumor regression, and the reduction or
inhibition of metastastis. E fectiyéelg/ é}tfe tingﬁand/or the %Prc%ghylaxi‘s of cancer decreases mortality and
improves the prognosi 6t MAVIdt AT HaliRy LRl ot craaseB g 80Lausiqptides drEMedrs in the
blood, and allevidfes detacibibosyhipteis\BEEI Mg Bty cxanedFimBraek ampleioedisction or
improvement of syivipttis3 8 @Rt Ure s effeptivele reatingcandiar thesptarayiaxisHnalude 30%, 20%,

30% or more redugian. kiahle diseaoer AT H1Sinse RABOKIE CDSRaIeN S heieaulated i
several cancers as comcpgalrelgB with normal tls,?%%,t r%{]é?ﬂgg%des of this invention or po(fynucleotldes

encoding such pepRAES cAl BE [EE 157t TSR E POy iseRtior!cpi@er, and/or
prevention of posteietsigacsciitecbabesenirarhes hagpessertdnveatiormprovides fupharma-
ceutical agent or domppsitonicdonueaiingianeiosdonpreneat pgeicaieers and/onpreusniing the

postoperative recyiranes-teseds, Waeh-NAHIRS.0P%0LMALLf 06 RPUASS of thisnyention, or
polynucleotides engodln‘? atﬂ% eaPtldes. esd?gfactlve ingredient. Alternatively, the prege%t peptides can
€

S8 hyPEF 835G eRESERBCET Rpfle Y RPBE ¥ e use as

be expressed on the surface o ' ‘ ‘
pharmaceutical atpS¥ansr CoRicksitioherhvaduibion etirs dfe rermedndomdrpeytisioioch etlsiwhich target
any of the peptidesiof thierpresest inkantinmdamsalsabr useshasptheastivenirgrasient of the present

pharmaceutical aggaiaenGAmRARIONATINg £ONIEKELATAE AEsENLIELICR. (NS plliges, Largeting a

peptide" refers tod'eco nizing (i.e. g}‘?’ %Ll[g%go a complex formed between a HLA antigen and a peptide
ellr

\ , ) ‘ :
on a target cell siiface with e’ T°¢ {EHIAH08 tHRe Attty the R gErebna Wdledlthe death of
the target cell. [OOFERRIENGHERENsBRIHEh tutiei preiskint iapetiép. albisiprovidestietisendf an active
in- gredient selectedofidon mmidinging hadoBplide ot e prasantimentiorobon Fonusieispasid encoding
such a peptide as disdlarpaaarel gl xIgRAIDIR A (GLARAD .8 g Aesenl fpygntion. and (0

a cytotoxic T cells of the present inventjo in manufacturing. a pharmaceutical composition or agent
for treating cancevr%l[l%%fﬁtié’i%c ?f\(/:ew,d tfﬁétﬁﬂggg}ﬁi RS AL DY SSRfELSH%ERE ingredient

selected disclosed sequence,

[0054]  The polynucleotide of the present invention can be composed of DNA, RNA, and
derivatives thereof. A DNA is suitably composed of bases such as A, T, C, and G, and
T is replaced by U in an RNA.

[0055]  The polynucleotide of the present invention can encode multiple peptides of the
present invention with or without intervening amino acid sequences in between. For
example, the intervening amino acid sequence can provide a cleavage site {e.g.,
enzyme recognition sequence) of the polynucleotide or the translated peptides. Fur-
thermore, the polynucleotide can include any additional sequences to the coding
sequence encoding the peptide of the present invention. For example, the polynu-
cleotide can be a recombinant polynucleotide that includes regulatory sequences
required for the expression of the peptide or can be an expression vector (plasmid) with
marker genes and such. In general, such recombinant polynucleotides can be prepared
by the manipulation of polynucleotides through conventional recombinant techniques
using, for example, polymerases and endonucleases.

[0056]  Both recombinant and chemical synthesis techniques can be used to produce the
polynucleotides of the present invention. For example, a polynucleotide can be
produced by insertion into an appropriate vector, which can be expressed when
transfected into a competent cell. Alternatively, a polynucleotide can be amplified
using PCR techniques or expression in suitable hosts (see, e.g., Sambrook et al.,
Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, New York,



from among: (a) a peptide of the present invention, (b) a nucleic acid encoding such a peptide as
disclosed herein in an expressible form, 21 (c) an Q\EC of the present invention, and (d) a cytotoxic T
cells of the present invention for use in treating cancer. [0076]Alternatively, the present invention
further provides a method or process for manu- facturing a pharmaceutical composition or agent for
treating cancer, wherein the method or process includes the step of formulating a pharmaceutically or
physiologically acceptable carrier with an active ingredient selected from among: (a) a peptide of the
present invention {5 h Aliefaidi s eRevaiiestien @ pbpiidehssienddmasdnendiv thasp expressible
form, (c) an APC eftimgpeesenicivibation Bama:4dd 8lcytdiexiRT, Tellshofittve 9958t INASARDN as active
ingredients. [007 AltR:apothel ampediment thegpiesent invention also provides a method or process for

manufactygiag 2 pharmaceutical composiion.ar.agentfor ieating canser, wherein. fe method or
process iricludes the s%ep of admi ng én active ingredientiwith & pharma-ceu |Caﬁy Sr physiologically

acceptable carriePaReRsNh eSOy & fYPe die iRy B deia SFBMATHAY: () a peptide of the present
invention,[(®f &l nucdleiEasighencoding such a peptide as disclosed herein in an expressible form,

The present invention further provides intracellular vesicles called exosomes, which
present complexes formed between the peptides of this invention and HLLA antigens on
their surface. Exosomes can be prepared, for example by using the methods detailed in
lapanese 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.

[0059]  The type of HLLA antigens comprised in the complexes must match that of the subject
requiring treatment and/or prevention. The use of HLA-A2 type that is highly
expressed among the Japanese and Caucasian is favorable for obtaining effective
results, and subtypes such as HLLA-A2 (A*0201) and HLA-A2 (A*0206) find use.
Typically, in the clinic, the type of HLA antigen of the patient requiring treatment is
investigated in advance, which enables appropriate selection of peptides having high
levels of binding affinity to this antigen, or having CTL inducibility by antigen pre-
sentation. Furthermore, in order to obtain peptides showing high binding affinity and
CTL inducibility, substitution or addition of 1, 2, or several amino acids can be
performed based on the amino acid sequence of the naturally occurring RAB6KIFL
partial peptide.

[0060]  When using HLA-A2 (A*0201) antigen for the exosome of the present invention, a
peptide having the sequence selected peptide of SEQ ID NQO: 3, 4 and 5 finds use,

[0061] VI Antigen-presenting cells (APCs)

The present invention also provides isolated APCs that present complexes formed
between HI.A antigens and the peptides of this invention on its surface. The APCs that
are obtained by contacting the peptides of this invention, or introducing the polynu-
cleotides encoding the peptides of this invention in an expressible form can be derived
from patients who are subject to treatment and/or prevention, and can be administered
as vaccines by themselves or in combination with other drugs including the peptides of
this invention, exosommes, or cytotoxic T cells.

[0062]  The APCs are not limited to a particular kind of cells and include dendritic cells
{DCs), Langerhans cells, macrophages, B cells, and activated T cells, which are known
to present proteinaceous antigens on their cell surface so as to be recognized by lym-

phocytes. Since DC is a representative APC having the strongest CTL inducing action



(c) an APC of the present invention, and (d) a cytotoxic T cells of the present invention.
[0078]Alternatively, the pharmaceutical composition-pr agent of the present invention may be used for
either or both the prophylaxis of cancer and prevention of postoperative recurrence thereof. [0079]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 immunogenic composition) refers to a

substance that has the ];%Bg'io (éog%]uce an itumc;ésinm unity upon inoculation into animals. [0080]The
pharmaceutical ajents 'cé‘n% SHh LSS AN EHrE SR iR RIS EHN Bé¥ised to treat and/or prevent
cancers, &3l prérestenBepostdierate rbitiprsheitderies PCsUbjectsplpatientsdncluding human
and any other masmmadyins|meingehedmatdipitethiaa ey se:mali guiteRMiges abhils Galedea. iaheep,
goat, pig, cattle, Refse -MANKRY ARACRHARGEIMAADZ sPaRAIRWAY 2. Commercialy important
animal or a domestjcated I.}[_gOBl A cordln_%égo the present invention, o |gofge§tlc?es aving an
amino acid sequéil ée%t&ﬁé%] %8 gl lr%e’é’é?jl RO YRR SR AV pRb i f8eRate BabeiLA-A2
(A'020 1)-restrictédtepitopecmeptide f1dtane AP fndinct potenntagithg petifidaimpunetespbrise. Therefore,
the present pharmaseiticslagentsmioapmpeasitensvhichiingluaeegdrnyahthese ligopepudes with
e amino acid segenees o SEQRNOR 3.4 S IR RARISHAN BUIRR.10 e ST taton o

subjects whose HLA, antigen is HLA-A2 (A*0201). The same applies to pharmaceutica ageorrllts or
compositions whitH 'i%%ﬁf% epglyﬁlﬁéfévéié@ggﬁg QiR DR SRR iy BP BRI G0 8 Cancers to be
treated by the phatddedtieal Bigehts biocyriprisitio pepsfienetipr eddri daventidmaiswued liotted and
include all kinds efibarcers wheheinfRABBIKHH, Bdeyalveddnchidingforxanrle drladdensancer,

breast cancer, cho@r&g'@éﬁgﬁlgrp@rﬁg}Q@ﬁmﬁggﬁageal cancer, non-small cell lung cancer (NSCLC),
pancreatic cancer,fga_rostate._canc&r] renglgcarginoma andtgmall cell lung cancer (SCLC). In particular,

the pharmaceutica aﬁ%ﬁrﬁ. gtg}gag gi‘ﬁ_ OF H178 BradBrPRRERiSH4EFE preferably applied to
pancreatic cancer. {OOBBTRHE! Pre8sritepHderraced it agentswondsmpmsitions can contain in addition
to the aforementionied &ctivetijgraaientsscotherspepiitas which Hiaveitas Abiioiaindwee CTLs against

cancerous cels, iferAPlyIHEEaNdRS SnSAANG 105 e AR e PEL SR gt present the other

peptides, or such. Herein, the ather peptides that have the ability to induce CTLS against cancerous
cells are exemplifish ?Scéagrl%%grl%%lﬁﬂ‘ é?ﬁﬁé%wza(%?&}}ﬁ&ém?ﬁ@&%}&}&%s CBEIPFEIABITIHHGEE thereto.
[0084]If needed, té gsHaprpsesntcallaieriey sledotnpoditionstst phsaptesentiomentiodesan op-

method or process for manufacturing a pharmaceutical composition for inducing

antigen-presenting cells, wherein the method includes the step of admixing or for-

mulating the peptide of the present invention with a pharmaceutically acceptable

carrier, Alternatively, the present invention provides a method or process for manu-

facturing a pharmaceutical composition for treating cancers including biadder cancer,

breast cancer, cholangiocellular carcinoma, esophageal cancer, non-small cell lung

cancer (NSCLC), pancreatic cancer, prostate cancer, renal carcinoma and small cell

Iung cancer (SCLC), wherein the method includes the step of admixing or formulating

the peptide of the present invention with a pharmaceutically acceptable carrier.

Further, the present invention also provides the peptides of the present invention for

inducing antigen-presenting celis. The APCs obtained by step b can be administered to

the subject as a vaccine. Altemnatively, the present invention provides the peptides for

treating cancers including bladder cancer, breast cancer, cholangiocellular carcinoma,

esophageal cancer, non-small cell lang cancer (NSCLC), pancreatic cancer, prostate

cancer, renal carcinoma and small cell lung cancer (SCLOC).

[0064]  According to an aspect of the present invention, the APCs of the present invention
have a high level of CTL inducibility. In the term of "high level of CTL inducibility",
the high level is relative to the level of that by APC contacting with no peptide or
peptides which can not induce the CTL. Such APCs having a high level of CTL in-
ducibility can be prepared by 2 method which includes the step of transferring genes



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 or compositions, 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 or compositions. The amounts of
medicament and FREAREEORSHIBUSHSHEST BBhepetiche repentoforieiepion on ARGty pwof
pharmacologic agém(sjrodwetpeasitionsts)iistarddisest, therdiseasekemgaitipiated maddhersgcheduling

and routes of admipistiateR iIRARR] I shewd e ndersiopd ibatinAdditian o ing ngredients
particularly mentlog%quleaemtggeﬁ& armace tlc)a%leﬁgent?ﬁor com;osmons of this invention can include

other agents or cAMpositions conventionalin the art Haviig YA Yo #E tHaust iftiaGon in
question. [0086]IFBHCeAIBAYiHEH MPtRensredsenbinemibn partormed entipiraitnd deltitedraRysnts or
compositions can I886nfiudéTiT drliclesef sy factuyetand kits gomadningenerias- useful for
treating the patholagical.aongiliens el ibaliseasaim e HaBEG: &b CRUCSH0T RBAIIC!E

f
manufacture can include.a container of %%of he present pharmaceutical aﬁ;ents or corfpositions with
a label. Suitable cONtaINErs inclode botes, vials, AR HESTIRBEST 4 RE EORtRErs #4H tE foMtd from a
variety of materiaf8, Bti€Rllad g G o8tpnpadipronie fnperemen bRt fdesHon§ldiBatedhe agent
or compositions aperuseld fontigating:enpravepiibw Of oeeempegtidenditions of the disease. The label
can also ingligafe directipas fon adminisiation.ans s L. A8 RREdiian fo. the sontaingr. described

above, a kit inclucy&% a %Q%%m?ﬁ?,&’%ﬁgl 319%1& or Lompos fions of the present invention can optionally
further include a second contaner RoUSIng & pharyaceuticaly AR LT RIEN. REsAFurther
include other maté&fiafed ESrapRIS AR dbrRe feidran d - Jsefesthhyd BsimtPlreRidhsgstiser buffers,
diluents, filters, neediesysysing &8, ard patkagenpaeitsiaiHinstaction foy vses RORSET hater-
pharmaceutical C(ﬁmﬁ@@;i&q@g@ﬁﬁdg gggg[%g@@gp@gg%mgg HL%%B@&W& gﬁgﬁ)\%?dgvhich can
contain one or marg Wl dosage i conaning e ae ;g%'gl%f%d'gﬁggﬁi@ﬁkﬁ“ for example,
include metal or pﬁag{?c_ fol ) such as a blister pack. he pack or is% devic ’caﬁngesaccompanied
by instructions for' QiR tiBA fosSIRLy PRA ke aRitEsEgEris iBicsshsekittda dontsididg the
peptides as the attiveximpeetiestcolith erpeptidesiafithis itventidncan pecatninstereddirectly as a
pharmaceutical ageutrEompasiiensRrd necessanminahhns.besplornulated Ry comvemtignal
formulation meth%gsf.}_lln the latter case in addition to the peptides of this invention, carriers, excipients,

CHIC, . . . .
and such that are or mar?ly used for drugs can be included as appropriate without particular
Iimitationg.O%mpIMg#%@&éﬁ%rilized water, physiological saline, phosphate buffer,
culture fluid and suéheyuvierhvstbindhepharmaceutiofirgentisdes obippsitionsicamioantain as
necessary, stabilizeengGusparRsiantRrRSSMalives. siiasiants ey chadiheRhaynacsuytical agents
or compositions of Vs {YeNon,ca e LSedFLANICARGEY PRases; JA0ROLLNe pepfides of this
invention can be prepared as a combination, ,composecfn 0 fwo or more ofppep?j'qlesu%‘f fe invention, to
induce CTL m vivBroTHe PEpine esmpinutishicdaitdice tiessrhrel e creapeiiterll péngstitigated to
each other using stantigrgddctaiyobteRoeserapsplalethe peptides can be chemically linked or
exgrffssemgﬁ Sinslﬁ_ﬁ@i}%@fbﬂelyp@nga%ﬁ@?@tﬁ_ﬁg@dwwa&ﬂ%&@mﬁ@%&&m@jQ&Eiamﬁéhbeh_thﬁ same
or different. By a in . this invention, the tides are presented at a hig
density by the Hlijd,@ggh%ﬁ? n[éq ﬁ%%%%%ﬁﬁ%@i%é‘%cs’pf’é’cﬁgﬁc%‘?%%%l‘g‘“ (tsg\llb%r&%ﬁ‘lé c%%?ﬁ%’x formed
between the disp%%}%V&(géﬁgdeaﬁﬂE%HQERVSﬁﬁ&%rf’é?@ffﬁt’ﬁ}@éBﬁ’ﬂﬁ&ﬂ%ﬁ&&?@b@%‘&ﬁ Btesent any
of the peptides of'itig Willeigmrhithelr tbelbreaefddevans @rainddbyderowngBBCS ¢elly., DCs) from
the subjegtioshichmaeecstinoulateddny, theipepiideseeh thisirvantionnElieisinrucedsimtie subjects by
read-ministering fiese ARG (Rl G5 IRE SHRIGELS ANt 25 fesul fogiessiveliess jowards the

cancer cells, such as bladder cancer, breast cancer, cholangiocellular carcinoma, esob%ageal cancer,
non-small cell lunGEER B AP ST EE BigHc A @t B aemimsiered by themselves or in combination

with other drugs including the peptides of this invention or exosomes for the purpose
of regulating effects. The obtained cytotoxic T cells act specifically against target cells
presenting the peptides of this invention, or for example, the same peptides used for
induction. In the other word, the cytotoxic T cells can recognize (i.e., binding to) a

complex formed between a HLA antigen and the peptide of the present invention on a



prostate cancer, renal carcinoma and small cell lung cancer (SCLC) can be increased. [0091]The
pharmaceutical agents or compositions for the treatment and/or prevention of cancer, which include a
peptide of this invention as the active ingredient, can also include an adjuvant known to effectively
establish cellular immunity. Alternatively, they can be administered with other active ingredients, and
they can be administered by formulation into granules. An adjuvant refers to a compound that
enhances the immune response against the protein when administered together (or successively) with
the protein havingZ#htioIBEEa SEs T call FarpleEctit ptaberk diefarise krdcatipdeceidecribed in
the literature (Cliniaibrfbls! Reet1e84T7e 788 ]sExarmnpled ofhsuiablgeadjsantsréielude, but are not

limited to, aluminen péERhakes Ak min® hydraxide altime Rigeratexiansalmanaladgxin, and such,
but are not limited, t 0 ermore, lipgsome formulations, granular formulations in which
the peptide is boS)r%%%g?f%a%a%%%?n%{grﬁgg%ﬁ%@ﬁﬁ%ges,s g?%p?or%%?a%lol%% ?ﬁ%rﬁ%h 8 %?8“% bound to
the peptide may B&COMEHHR/UEES Sotsedfisdbrhle Wit dmifunescTae h aahediasuichP agents or
compositions of ttrsgdenehiiearmmdil frthpitighd aotiomboriéhavAdldh potoesnGE kudfipids have been
identified pe@@ents/oir. cobapasitiprs caprble of priming CTL in vivo against viral antigens. For
example, palmitic agi ' : tached to the epsilon -and alpha-aminp .groups of a lysine
residue and then Iiarﬁlqk{(%j %c?%lﬂp%%’p%%{go%%%E%Sﬁoﬁ%igodn?Q%B?féﬁ%fggl B‘é&g ide Hég_lrllcfﬁlgna administered
either directly in 2TAIEER B PARTCRSTRERTHE e iR crerhlsodoionen ae amteiedf nkepBdjuvant. As
another example ist¢ipRt priningiot OFthodsponses|iE seok. | iPopltiBinkmuck hsta have the
tripalmitoyl-S-glyeemnigysteintysey haerngR 365 R)15a0 PeusaddaLime: i whsncoyalently
aftached to an ap@ﬁ%mp ﬂ%‘l %%’k%‘(gﬁh%rt%gcgtig lﬂieNa%‘Eu{}?e :1'L19c: %ic%f(l:lzci ‘%566%3%42)'6[8'% é The
method of administration can be oral, intradermal, subcutaneous, intravenous irjection, or such, and

systemic administREDAGORIRAPARMNILE AR T8RIsEs Ao P & Thelidhet e ins. of OB ministration
can be performed¢sfidhigitthid miritieniom de bovsteh by wseltiplecasiministiaticns:cide taseof the

peptides of this iwemﬁmmﬁ&ﬁdl@sg@ﬁ’eaﬁa@&fim@b&i@&&ffmﬁ%qm%}{éj ase to be treated, age of
the patient, weig Iniskrati nd_.such, and is prdinayi mg.to 1000 .mg, for
QW%B?@QZ%@ i §}I ng)%g}{g\ﬁ;r} alll., I? IiTBnuno%nldfd? 83r5¥70 7 n)l% T exzamé)%

example, 0.001 mg to 1000 mg, for exa g to 10 mg, and tan be administere e in a few
days to few monthS DS SRIfSH TN dY SirapistomaneaySe1di 5 smiap erergdes 1009%](2)
Pharmaceutical dgentgloreopisbsitiostmgtaipidgpdtiiraitieotidgsiastheantiveclngredient The
pharmaceutical agriisier eampasitionsilthminvantioneaalsigratatnyalain aeids gncoding the
peptides disclose{gdﬁ%;qj&iiQiﬁ&%ef%{&gé%#%[e form. Herein, the phrase 25 an expressible form" means
that the zﬂégmeo%e, hen introduced into a cell, will be expressed in vivo as a polypeptide that
induces anti-tumor it |R}?fﬁl’éﬂa§%?ﬂﬁlﬂﬁ8}ﬂl%%ggaﬁﬁ‘@ﬁﬁhtﬁ@ AlfRRd A adiife Bithe
polynucleotide oftistersktdrisidd esoabugatorf CResbnts redgpspiydohexpirelssicre R ABS RIHYNucleotide.
The polynucleotigefsiear; bssenuipNed: 0 4aachipv@stahiednserion ite Ahggename of the target cell

(see, e.g., Thom ' ; -12 for.a de- scription of homologous
recombination ¢ %ﬁ%‘%&%@%%%e%ﬁgb%%\%g%%g aétl? . %lggncgégf g%v%f'? : fﬂ%%%e;xa%‘%gatent Nos.
5,580,859; 5,580 465¢ 5:80% 56 ;ugf*?%@}%%%}’?%ﬁr@éﬁ‘%,g?‘ﬁ?é(&?}‘&hﬂlwmml?ﬂ(ﬁﬂamples of
DNA-based delivé#yeidthdict§idis. ihbtibleelhaiabeDnAttifacititabe dblpiVarameinpolymensic
peptide-mediatediodgiiatys astianis tipidisooinie@syandpariclesPediaact (gene.gyn”) or
pressure-mediatqgeg(%lf;v&r}gﬁ&%%.W&%@@?ﬁﬁo. 5,922,687). [0096]The peptides of the present
inventiongﬂ/{? j\lso, 5 pressed by viral or»bﬁacteriq?,vectors. Examples of expression vectors include
attenuateld Virdl hols LARAsEUlcd Agenis of compositans approach involves the use of vaccinia virus,
e.g., as a vector toldRpress rielentide’ sadernby idt enc oderthengepitilesddgereintroddiotion into a
host, the recombingnicvaitgittia vicigexpeassasitberiimmynogenismeniidenaadierehy gligis an
immune respons rall . ] useful inJ nization protocols are . described in,
e.g., U.S. Patentgni@f%%%kfg%?%:éé%%?%%%h%?%%% r%ﬁ%ﬁ%ﬂ%%(gg% (eéltggfﬁ(leeggﬁmette Guerin).
BCG vectors are NesiBEY TR RESGAHRT A1< RISRMEFEFAY o e ASaeipetbifet ti5at6-of other vectors
useful for therapéetinaamirmdigation sritimlpizetivioreayd puehplanteadenpasssooiatedauiras vectors,

retroviral 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 complications. Alternatively,

prevention and prophylaxis can include a wide range of prophylactic therapies aimed at



vectors, Salmonella typhi vectors, detoxified anthrax toxin vectors, and the like, will be apparent. See,
e.g., Shata et al., Mol Med Today 2000, 6: 66-71; Shedlock et al., J Leukoc Biol 2000, 68: 793-806;
Hipp et al., In Vivo 2000, 14: 571-85. [0097]Deliver>?%f a polynucleotide into a subject can be either
direct, in which case the subject is directly exposed to a polynucleotide-carrying vector, or indirect, in
which case, cells are first transformed with the polynucleotide of interest in vitro, then the cells are
transplanted into the subject. Theses two approaches are known, respectively, as in vivo and ex vivo
gene therapies. [GH98RtHE Jents el e naivetisbiege seltsiia by, medfgetgspiatiet al.,
Clinical Pharmacynt89@sit2if 488e05; Wu and Wu, Biotherapy 1991, 3: 87-95; Tolstoshev, Ann Rev
PharmacqiFeicol AR 37396 Muligani-ense 3%, 200,826:3%: Maygan & Andejson. Ann
Rev Biochem 199C3,1T665{::€1§%;gg§7: lrends in Biotec nolo§>slt1993, EJ)%)(S - 155-215). Methods commonly
known in the art of Focombinant DNA teehnalogy wWineh ealt sy B i toe e S thvention are
described in eds. BUtisEl et the idhifiéen eirwatieth MereerarBrliaghe Jormwinleyr &Sons, NY, 1993;
and Krieger, Genegrdganmsfgraanch&xpresslonioh habkoratosy MaruphStoektonRessca2& NY, 1990.
[0099] The method:atadminisiialingcaidie ALmiNTadeIRa, SHBSHIANG NS, IR RRGUS iection, or
such, and systemjc administration or local administration to the vi%inié%/,of the ta;ggtgd sites’finds use.
The administration can-bé performed. gsmg?e SOSnISHERSR B B3B8 88 by RIGHTSIE Gdministrations.
The dose of the pIR&EEIeSfidRdiHithalshrubRcaare ferewies thanetoknes dmih teepsiyntsieotide
encoding the peptides.ahthidlémiaeridnece beanjusted.appipariately:aceomingstarfie, disease to be
treated, age of the.patip/opeightvansihiod sfadioiRistialianeapdestband s L1dinaiy-0,091 mg to

1000 mg, for example, 0.00 1 for example, 0.1 mg to 10 mg, and can be administered
once every a few’ )%X%%lgﬁ}gg]eglv@?}y 5\% ’%%ﬁtﬁrs} ne %Cgf edhin’ hséag}rff égga%eppropriately select the

suitable dB¥E 3jo108eeMSRBHL <R tREPpiittasakishinae/ oA Caensac TUBPFRé Wabtides of the
present inventionremdgiclymacteoidesiencbdindgrsusticpeptidémoaiedieiziseddomnincdutingphRes and

CTLs. The eXOS03&%@8&&%@&@&3&%&&%’ﬁﬂidﬂﬂ%@ﬂ@ﬁr&ﬁ? iRlsocHsed laRApEing Golls: The
peptides, polynucéggtté'des exosomes and APfCﬁ?::an be used in combination, with any other
" tin

compounds so loRg a4 the Compounds 4o na Lllb’i%[%ﬁgﬁ? CILNGIEBiRty ¥ fit8, 2y Bt the
aforementioned piAH{LASERCHT SRIRPRE BRI Serine FBUPther Prevaning v ptitssicarriss used for
inducing CTLs, apctiradditionpiserpiostthossinchieiti the, petti és-mdds paky nusleetidasecan be also
be used for inducjRgiRGs asdiscussadpelanwmlQioidel -MathadRf ndugingantigensprgsenting cells
(APCs) The presgnenign EOYIdSs MEIneds ol adueing AEGS using the pepides of s ivenion
or polynucleotide$ encoding the pe ti&es.pﬁehe ifdaction of APCE Can be peer:fo?‘rm‘?éa As"deStribed
above in section W INRETES DrRSERY Els SUPRIS IAVERIOR Bfse Do kG A RHERIb AR REUCing
APCs having a higiipestiof. &Tediidauibilityfareiendivctid mabivkic i belks vdéch atsgementidnied under the
item of "VI. AntigeappRsentingreells isuitolQLA2IRIsieiahi:the toathods falindieiag APCs include

s BRI IO, amonde. & SOUAGIAGOR S e eP R LN SRR venton

and b: introducirg}%] t}k)lhe olypeptide present invention in an expressi S Intd APCs.

e phrase "targeting a peptide” refers to recognizing (i.e., binding to) a complex
formed between a HLA antigen and a peptide on a target cell surface with the T cell
receptor, and then attacking the target cell to induce the death of the target cell,

[0074]  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 of the present invention, and
(d) a cytotoxic T cells of the present invention
in manufacturing a pharmaceutical composition or agent for treating cancer.
[0075]  Alternatively, the present invention further provides 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,



[0103]Such methods for inducing APCs are preferably performed in vitro or ex vivo. When the
methods performed in vitro or ex vivo, APCs to be ipduced may be obtained from a subject to be
treated or others whose HLA antigens are the same as the subject. In preferred embodiment, the
APCs induced by the present methods carry HLA-A2 antigen, in particular HLA-A2 (A*0201) on its
surface. [0104](2) Method of inducing CTLs 27 Furthermore, the present invention provides methods
for inducing CTLsC sﬁggg&%%tides of this invention, polynucleotides encoding the peptides, or
exosomes or AP(Q presenting h res(gB iﬁ%@f’f@%@] he present invention also provides methods for
inducing CTLs usﬁ%ﬁ@?&j’?ﬁi‘i—%@@ﬁi@é@ﬁ@%ﬁi@ ayolpeptide that is capable of forming a T cell

receptor (TC_R) stitaunit iecagtigigngdes., binding to) a complex of the peptides o_f the present invention
and HLA aifigens amarGel sy Tace- Ealaibldh e melhadsifa Induang & PheJackige g teast one

step selected frorpaca}:m%:%gé a: con actln%a CD8-positive T %e!l with an antigen-presenting cell and/or
an exosome that Presents on te suftace S BHMBIEY Of 45 AT SratihARerS BEBHYRBE the present

invention, and b RHSHAERIGCEpSHIdErebadEeRAE Bl pslypbplitiedhiatddscapabieiof forming a
TCR subunit recdgpizitiy accemplexafiar peptisieaofithaniesrnt irentionoang.amtLA antigen into a
CD8 positive T cell, [0106I\MbeR the,ReptidsAfihis invention are administered to a subject, CTL is
induced in the bod{/b tdt e ubjiec&, anddthe strength of the immung response targgting the
tumor-associated endothelia s enRARCEns MEBHRIVER ThdSod e aid bl RpesEfife®@hcoding the
peptides can be usédFbAERN &% Wiveraserbisaaticomanbd, in which subject-derived APCs, and
CD8-positive cells,(dr peyiphaialbielidahbapnielaattenkacytes are contacted (stimulated) with the
peptides of this inventiondngiegiiRd after inducing CTL, the activated CTL cells are returned to the

subject. F mple th% met o%.can m&lude steps of: ,(33: %)Ilectln APCs from subject, b: contacting

with the APCs of s 8& HWith the peptiae; © REREMY e 8 BPLidy B MRBEDPropsssifer and
co-culturing for indaRHY EITLS 2 PRI ECUBiRE HRGROBESTOCaient mittrticp cenltenevbEstaphe,
10107]Alternativehgtastorgingen the preshatigventioniise of thevpantides nfthisdnyentian for

manufacturing a B@I&ﬁ&%&%ﬁ%i@%@i& ipndpyaingfid 245 B1puided I BorHan, e present

@nven_tion provideseﬁec%%t 8rdn or ]?prorgess or manufacturing a phgr_maceutlca gent or comppsition
inducing CTLs, wherein the method comprises the step of admixing or formulating the peptide of the
present invention \Mﬁ"ﬁé’?ﬁﬁiﬁﬁnﬁ’éé}@ﬂi@éw Heeaptable carrier. Further, the present invention also
provides the peptide)cf thelqiresehtinvdintioncios ingiding GiFtissd0 1oRIRhe L Rrlwalshaying
cytotoxic activity oiqineiy siteR gheanhgadrinisiered to
(d) a cytotoxic T cells of the present invention.
[0078]  Alternatively, the pharmaceutical composition or agent of the present invention may
be used for either or both the prophylaxis of cancer and prevention of postoperative re-
currence thereof,
[0079]  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.
[0080]  The pharmaceutical agents or compositions of the present invention can be used to
treat and/or prevent cancers, and/or prevention of postoperative recurrence thereof in
subjects or patients including human and any other mammal including, but not limited
to, mouse, rat, guinea-pig, rabbit, cat, dog, sheep, goat, pig, cattle, horse, monkey,
baboon, and chimpanzee, particularly a commercially important animal or a do-
mesticated animal.
[0081]  According to the present invention, oligopeptides having an amino acid sequence
selected from among SEQ ID NOs: 3, 4 and 5 have been found to be HLA-A2
(A*0201}-restricted epitope peptides, that can induce potent and specific immune

response. Therefore, the present pharmaceutical agents or compositions which include



the subject as a vaccine. The APCs to be mixed with the CD8+ T cells in above step c can also be
prepared by transferring genes coding for the preseé%t peptides into the APCs as detailed above in
section "VI. Antigen-presenting cells"; but are not limited 28 thereto and any APC or exosome which
effectively presents the present peptides to the T cells can be used for the present method.
[0109]Although methods and materials similar or equivalent to those described herein can be used in
the practice or testing of the present invention, suitable methods and materials are described. All
publications, pateftapighestioheonsattissVithdhsrainersiereesrremiored Hersisatetinedierated by
reference in their pratiretyriinsgase fof ¢endlictinthespresentbjedifidatieriinchdiper definitions, will control
In addition, the matedials, Methogs. Adiexappies Allluslative Aniy.andinotdnended.igde limiting.
[0110] The followinig %g{y(ﬁllggsaehe, i<Ie]searrwlte t&égg%}lraéeet@dgresent invention and to assist one of
ordinary skill in ma %g and usmg‘f e s%\mg.of'he exan%p?eg &ré not intended in any way to otherwise
limit the s€85e bf tHeIFGENRS. ORI A pPrRS NSt Aare B AT WBRSSHIvRDN Aovnewatray analysis
A profiling of the gevme@xpressiomibirsal eBNAchieraiays af alysiswes:cang AB@esdrized previously
(Nakamura T, et gh/EINE0IRNBRAOER3:238R- 40T hetissuscaarenlies: fiom Hansiantis cancers and

adjacent noncancerqus normal pancreatic tissues were obtained fro al specimens, and all
patients providedCtﬁg}}r}(\ivr’?%gﬁo%}%o%%fec Iécéerll’s%(m—t%nﬁaﬁ%?%% AR Qggi %ﬁlg%.eﬁf, e Felative
expression ratio WA BRI BAHRFGRE IR ciHd wigfessio R ABBRAILCHIR A in cancer
cells by that in nophreiineceirterpartnindEigsnis, ihasrefaltiveresqpréssiaticatic pfeferhbl 4jgsisds was
calculated by divigingibearlugedihe expression of RABGKIFL inRNA in each normal tissue by the
value of t ression. of 6KIFL mMRNA in control RNA .that was a mixture of equal amount of
A s o B e e A B R TS Torm
H-2Db-1- beta 2 ARG IRKDG LA Pt ke ASRTtACA Whishabehetheabilily R mdUEqalpha 1, alpha
2)-H-2Db (alpha ¥ tFansmerstoramereyioplismier HelDluokonskhairatingtiuch hengeprakea geinerated in
the Department S&RédRatramsdsidBite colpmeite GelulpireAniviale JostiteRasieumrance

(Pascolo'S, et al. | fxp A 49971852043 51, Fiat o, Eur fmmunol 1999,29.3112-21) and

. ] CSPEL
kindly provided by Dr."F.A. Lemonnier.”The mice were maintaine Snter for Animal Resources

and DevelopmentBf&&iiarkolgefiarity shdthey RardHEIdReEeR- accordance with the animal care
guidelined®RKLmM atineredefhiversinioklsi@eizinesanehidbAtiorp réssigresdinartvamian panopeatic
E:znézzeé 1C)ell line PANGyNHmaR 691@%2@&}9&&@?%@%%@@%3,a@fﬂ%@n'gr{éﬁffﬁf iéaqaﬂ@&dt}%']—AhAz

* -positive ) s m.F Cell Bank.(Tsukuba, Japan). uman
pancreaticl:o cance?%%h%%%%%%%éﬁﬁ éﬁg[ht EI%% 3t/1{|o_rncl)c\)/llﬂl eeg%‘g?t‘ﬁe‘_ﬁ 83# %g%?ggg’eer? "rgfn r%?iomedical
Research Institutd"SPESVEIBERHER, RS 2RME camtrtiBheRL TR ASty pE R OT4 3881 S The human
liver cancer cell lifecSrpispinakindifiprovigenbyrirediyegaditekiirmediriversitinéidiume,
Japan). The expressipthabjtuAcAdwasexamisekusinglomaytameterivithean antic-l:A2
monoclonal antibadl MRl B4 & CAREHANRAR, NGy HARIBERH /AL AIEELIQ SEiRE! he

HLA-A2-positive blpod donors and target cell lines for the cytotoxicity assays. These cells were
maintained in vitrStﬁ? Wi%oj}@gb(fﬁ N BRI Sl E R R msstsRe Y 1 BswCo2
atmosphere at 37¢REgIRES L0 & PanRYsiobfodasivies: cardetumahts suesf pharmacologic
agent(s) or compositions(s) is/are used, the disease being treated, and the scheduling
and routes of administration.

[0085] 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 or compositions conventional in the art having regard to the type of formulation
in question.

[0086]  In one embodiment of the present invention, the present pharmaceutical agents or
compositions can be included in articles of manufacture and kits containing materials
useful for treating the pathological conditions of the disease to be treated, e.g, cancer.
The article of manufacture can include a container of any of the present pharmaceutical
agents or compositions with a label. Suitable containers include bottles, vials, and test

tubes. The containers can be formed from a variety of materials, such as glass or



The clinical research using PBMCs from the donors was approved by the Insti- tutional Review Board
of Kumamoto University, Kumamoto, Japan. The b%od samples and the cancer and adjacent
non-cancerous tissues were obtained during routine diagnostic procedures after obtaining formal
written informed consents by the patients in Kumamoto University Hospital. Blood samples were also
obtained from healthy donors after receiving their written informed consent. All samples were

anonymous, numbered %Elfrﬂ%%ezm and stored at -80 defrees C until use. All patients and healthy
donors were of JAPEHES Q61 8RS TBPRE IS alG DR GBIR SORPRISIRS DBt hinalysis

Reverse transcrigd HREOR (RIPORmnbysi sohasrmalibivdcaihbedissseandthbelinebavas done.to
evaluate the expression ofFRABRKH baatimRMAlemel sHla, primer sequences were as follows:
RABGKI-kggense g GIAGHARCAGRGAEEAGT &Efe?:'a(ﬁﬁ%c'ﬂd%%g%%“n?'a@é‘iﬂﬁc%{‘%geeg ]

AGATGGAGAAGCGAATGFIT -3 (SEQ ID NO: 7) and beta-actin, sense
CATCCACGAAAETRBROPHERRETSP ESEG Y RIS S A ARF AL Aughgr include a second
TCTCCTTAGAGAGRRNGTOGBGA BB YSRQ B NG o) ahirdlised. REACR henttidns: cunsisting of
initial denaturatiomadk04idegiess Gdar Honitbias Andd3235amplificationsyelemat arannealing
temperature of 5%98&&??@1&3ﬁf&%&l@&@ﬂﬂé@é!&ﬂ&%_@%@é?g&ié}t?iﬁ%/i\nk f%’n”st%%%’ the expression of

RABGKIFE}' A \izgs izon#ﬁared inItlssues, and cell line 116]Western blot ana y%% and

immunoh emiChF BRAHANEH COMRIEIHOBIStthd ARt fnE REHRISEHB A REE DR HRET ST RABGKIFL
protein were pmféaties] uideay s previorsiofN ek e d femalcBicohegtiBiepys iRes Cormnun
2001;281:936-44 g¥ophitaRe Yot @h, Cinccansel RasR0adi:l 064344 &, kemiestaradplotting

analyses of hum ' . - man n ] lot (Biochain, Hayward,
CA) was used. T?é?imﬂgbgﬁﬁggg%@%ggﬁgggn, ant?lgl%\%ll gg@?&ﬁfﬁ?ﬁ% gnﬁbc% fflghd

monoclonal anti-Bég Hﬂnantibody, were purchased from Bethyl Laboratories, Inc. (Montgomery, TX,
USA) and &lgPha (Steirieincabenh ass)) srespantioglomeniaohigitchentidas stairingtoGD4 or CD8 in
tissue specimenseggiditinA-A2.1 (HHD) Tgm immunized with the 30 RAB6KIFL-A2-10-284 peptide was
done as described peyiouslk (Yate oSl & b 2006LT2TT680) 103 FsatMial gene fransier A
lentiviral vector-mediated gene tragsfer was perfarmed as described previously(Imai ffi etal Clin

Cancer Res 2008 TABASTIOE TAhAPSCETARNASKA &5 eep B HRRRRsIcoabe sl {om sty 17
micro-g of CSII-CRehmIA ik GonERsRiR seditiondovheneplidetarstiiviposhiivh, etraied, el 1998; 72:
8150-7) carrying RABEK lrld chah Awaine ok0i maickovged MY s\ aVbEnRBYR eV 2P PGAG-HIVgp were
ransfected into e o pERRAAMLIAAL B SUHES Aplyslng HnoIaRAmIpa 209R, eagent

(Invitrogen Corporation, Carlsbad, CA, USA). After 6Q_hr of trans e mediurm Was recovered
and the viral parti%%e%_l%ze aglﬁee-lF%i%%ﬁ%%%ﬂﬁ%eﬂ?ﬁ?ﬁ%ﬁﬂ&%@d}&@o@?ﬂ%qm%% FRfEPas
suspended in 50 PRI SHRPMOIRIDIHBGICH eaideiiDapmerssbant. viekilsuspensionsivas added to 5 x
104 SKHepl cellsppesrweilés, aviik-hotiomiSa-wellplplertheexpiegsivnihesansiaceadRABEKIFL
gene was confirmgLby . Weslerndlelk analysis, 3 8ldnslaction. of RABEKJIFL-reactivemousema
endlim- Z@BS ot A séa%. t].lHumfa X RA$6KIFL-degivedé?e%£des( urity > 95%), carrying binding motifs
for HLAAS Ao 201 PR T R Rr P s XS i (RO <ot ety
(Biolnformatics aftP¥8leméteanbiyeisr sasmsntcGedites flinforinatibie PeptidrotonpintiopBethesda,
MD) and 36 peptidks iwefersysithesizes! (@raarisacoRpptide Ceatpasiyer@AnkSMAdrt A-A2-restricted

HIV peptide (SLYMEYATL) ESRR.RHNChLA) s wspdas,an luslenapl PRide. Jhe,immunization of
the mice with pepudei%%/vas dor]e as rewouslgedﬁcnbed %Nakatsura T, et al.’Biochem Biophys Res
- cel '

Commun 2003; 30851%6-25)" TRERFGLE AT/ B PPSBULS NG GERRMEIPR $8s°E 8% S4Pfeen cells
upon stimulation ifHf&s/apje ReiadBiupeipe hoasmelysdes wigvorwittaeredehapeptderieds
analyzed by an eazyhighlirketdyimniundspoi(EidSHOA Passaync e watisiydragribeg-(Komori H, et
al. Clin Cancer Rgs,2008¢e 18mpR83hkd between the displayed peptide and the HLA antigen are

induced. Alternatively, APCs that present any of the peptides of this invention on their

cell surface are obtained by removing APCs {e.g., DCs) from the subjects, which are

stimulated by the peptides of this invention, CTL is induced in the subjects by read-

ministering these APCs (e.g., DCs) to the subjects, and as a result, aggressiveness

towards the cancer cells, such as bladder cancer, breast cancer, cholangiocellular

carcinoma, esophageal cancer, non-small cell lung cancer (NSCLC), pancreatic cancer,



[01191Induction of RAB6KIFL-reactive human CTLs. Human RABG6KIFL-derived peptides (purity >
95%), carrying binding motifs for HLA-A2 (A*020 0-encoded molecules, were selected using the
BIMAS software program (Biolnformatics and Molegllar Analysis Section, Center for Information
Technology, NIH, Bethesda, MD) and 36 peptides were synthesized (American Peptide Company, CA,
USA) (Tables IA and B). Monocyte-derived DCs were used as antigen-presenting cells to induce CTL
responses against peptides presented in the context of HLA. DCs were generated in vitro culture as
described previoudRFRfbSHItaka oPaketast TN Gathtiap kel dotucateeuSTUE) arboiMresel, Int J
Cancer 20083 i prass.plunaidéuitak Ghin GanessdRiasRA08Ha prase)t BiipfypeBMGs 31 isolated

from a normal volupfeer pasiive (Rl bAshz Ysing 5199&181&&&%@(%%5';%9&%‘?, UKo

Buckinghamshire, UK) solution were soried t CD8+ pop lagion and ¢ + population with
tnicrobeads (Milteiﬁg/]i fote B Erisy BlaasHe @grﬁigﬁlb%%@éﬂé%uﬁ@s%‘@ﬁﬁﬁ population
was cultured in thé§SrexebRadstinopisg/mithGramretytdniadiophagd teiorndumdieitiefadtor
(GM-CSF: Peprobgddmeuldan iAdramel k0 Agadibvintereukin dlchbiRearoieaimbdMny (Invitrogen)

containing 2% NeBRREINEIE2UIAINS0YS AT AASH SR 0f e A2 WaR pcded o the
dish to make the D@?t atuore.fﬁ[ seven dnal}{s 1afte‘r tgtr.tln t g,ulture he cy oklng-ge_ne ated DCs, they
were pulsed with 38" hgimi REATAZBIRENG Destidedin't e% SR BPH RS T beta
2-microglobulin (SW@H%%’-A]B?WSS@E@)U?§PM€9‘«:’-’QJ§A}¢@FIiﬁi%zl(’éiph%g‘réég‘@?lh%&"l’hﬁ»"\)’-. These peptides
pulsed DCs werelihemjiteadiatecitOaGyyandinivee, aiieatk: b0t atiaatith, aliaiagausmh&p@te] cells,

obtained by positiygselestignekRBMGS Witbignti:zRe mictaheadsviltany Bigies). Jhese cultures
were set up in 24i¥vmeiueglﬁg?st,0each well contained 1 X 105 peptide-pulsed DCs, 2 X 106CD8+ T cells

and 5 ng/mL human recomgln'a_nt IL-7 (Wako, Osaka, Japan) in 2 mL AIM-V with 2% autologous
plasma. AftEP2 daydr s ruligrssivdiesuspRmantedlwithrmuagensdaorhish i serpdPiepmTec Inc.)
to a final concenttatiod ©ff2@-thikinhelanodadditionebiseekdy stimiddations withcpaptitetaaded

autologous DCs ysifg HReRMePEecedWsiMegie.cairied out on day 7 and 14. Six days after the last
stimulatio anti en-s#eengiggcdlrle f induc TLs were investigated hy "Cr release assay

sponses d r
and IFN-gamma EL assay.nfgisz c al%%‘p%lgg%%geg’%ﬁsn% Cc%ﬁ@%ﬁﬂf%lﬁslﬂfé * REETLs were
cocultured with e &3 SFHHE daitds tengnopere HuphaapisetlThipishdiays bepariientBrdBsx 103/well)
at the indicated efHfgatorftargepostiomndsantipichhiGreflcaseiasagyiwasidoasigsndeseribed
previously (Yoshitakge §atthiGdinc{aesanBea A0S 04 3/t 1Bk Kufil b Sl faResIRes 2008;
In press. ). Briefly fargeh cele rers AR lath nin 3 KRN AR Ot (eIl e pgnces) for Lh
at 37 degree Cin a incupator. Labeled target Eelis Were HnSed e tindd 458 pdbitie-pulsed
target cells were p8FRBREGEH G ithe darstuith 20siErPERFLPefleRIeREH 81937 degrees C.
Target cells werelmixetheyitheaffdofordcal ksindfinainvohsre tfe2 60midea Llipidlatihottoat € microtiter
plaéei anddi_ncu b_at_@goﬁﬁﬁ,rt@bd;}g_@%@i&@m%ﬁ@iﬁé@ tﬁﬁbﬁlﬁh%§¥ﬁf§1@@éﬁ2_&y¥%@ﬂ&?§iﬁ%ﬁﬁw efﬂI‘ChtW;'l')
and the radioacti ntified ysing a counter. The specific cytofoxiCity was evaluated by
calculating the p;{%:)ée%gézgﬁol?}sepuesgl %%??‘é%i@e"f 8115?& ﬁgt |8e{éﬁ%§%otf’ﬁﬁl,&98f§§§%ecﬂe?ﬁ -DR, was-
done as describetf§SréioddieproahitikEs? 188% 3¢t tatker Res 2004:10:6437-48., Imai K, et al. Clin
Cancer RE¥2408; Theresgbdd i biiefniefvie ttve bocultuieefithe € Fulscuithcawsaintevestbline in the "Cr

re/leaLlse qsslay olr fnldSRBE) brassayaheiaraat ﬁ%ﬂﬁﬁﬁ_ﬁﬂ{%ﬂ&%@cﬁk&%&ﬁ%ﬁr&%& J%Q}%f vﬁ”aﬁé{'&t%&lo micfro
ot k) DA G DA SERRRIAS R gt oot
boosted by multiple administrations, The dose of the peptides of this invention can be
adjusted appropriately according to the disease to be treated, age of the patient, weight,
method of administration, and such, and is ordirarily 0.001 mg to 1000 mg, for
example, 0.001 mg to 1000 mg, for example, 0.1 mg to 10 mg, and can be ad-
ministered once in a few days to few months, One skilled in the ast can appropriately
select a suitable dose.
[0095]  (2) Pharmaceutical agents or compositions containing polynucleotides as the active
ingredient
The pharmaceutical agents or compositions of the invention can also contain nucleic
acids encoding the peptides disclosed herein in an expressible form. Herein, the phrase



[0122]Statistical analysis. The two-tailed Student's t-test was used to evaluate the statistical
significance of differences in the data obtained by the ELISPOT assay and in the tumor size between
the treatment groups. A value of P < 0.05 was considered to be significant. The statistical analysis was
performed using a commercial statistical software package (SPSS for Windows, version 11.0,
Chicago, IL, USA). [0123]Results Identification of RAB6KIFL gene up-regulated in pancreatic cancer
and various mahg,nanmes basg% (];)n a,cDNA %ICF arra Usin gﬁ nome-wide cDNA microarray

W

containing 27,648 JEREEPIRE § S BxpPEelibh ProAR 81‘“615% daredrarddnisadisl their
adjacent normal ColrREaressRadnbbenas el sy tiskdhainedugkentheapalysisngydnes were chosen.
Because the relativgkfiptessiod natio, gftheseigeriassyamoaiethanfvedisneshiphesipancreatic

cancer tissues in gempar " lin. Cancer Res
2008; 14: 6487- 91 r)% The ggﬂ @éﬁ%%@%%%g%ﬁf%%ﬁ%%%@t)déé}%lglgmgf\l% drrcllcjirlgarra% analysis in

29 kinds of norma&! tr85ties ﬁ&%ﬂ B P g&?@?Yﬁﬁa@%}n%B@é&%ﬁﬁﬁe@WI £/KIF20A
was focused as at%é%té}eﬁA?fé%ﬁﬁn@éﬁﬁé E&n&éﬁdm}@%é%fsﬁﬂdﬁﬁ’fthﬁ RABER et ayeme in
pancreatic cancerdigsiesofimsoRikedlyanhbineschin.aibof thebrpatents jeskesdthepverage of the
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subject is directly exposed to a polynucleotide-carrying vector, or indirect, in which

case, cells are first transformed with the polynucleotide of interest in vitro, then the

cells are wransplanted into the subject. Theses two approaches are known, respectively,

as in vivo and ex vivo gene therapies,

[0098]  For general reviews of the methods of gene therapy, see Goldspiel et al., Clinical

Pharmacy 1993, 12: 488-505; Wu and Wu, Biotherapy 1991, 3: 87-95; Tolstoshev,

Ann Rev Pharmacol Toxicol 1993, 33: 573-96; Mulligan, Science 1993, 260; 926-32;

Morgan & Anderson, Ann Rev Biochem 1993, 62: 191-217; Trends in Biotechnology

1993, 11(5): 155-215). Methods commonly known in the art of recombinant DNA

technology which can also be used for the present invention are described in eds.

Ausubel et al., Current Protocols in Molecular Biology, John Wiley & Sons, NY, 1993:

and Krieger, Gene Transfer and Expression, A Laboratory Manual, Stockton Press,



observed in aciner cells and normal ductal epithelium of their normal adjacent pancreatic tissues (Fig.
4A). In addition, similar strong staining was observed in the metastatic foci of peritoneum (Fig. 4A). No
staining was detected in the tissue specimens of ru?ﬁor-forming pancreatitis (Fig. 4A). RAB6KIFL was
not stained in the normal brain, lung, liver, kidney, stomach, small intestine, colon, spleen, skeletal
muscle, skin. thymus and testis (Fig. 4B). [0128]Prediction of HLA-A2 (A*0201) binding peptides
derived from RABGKIFL Table IA and B show HLA-A2 (A*0200 binding peptides of the RAB6KIFL
protein in the ordétof '$é8ke of prediction high binding affinity. In total, 36 peptides with potential
HLA-A2 bifidiay activitynaeirel oélettios {01303 ¢ ablaistFable BotidnA{A#RRRb)hinding 9mer

peptides derived f @ﬁ%@ﬁkﬁh@@%&@ﬁﬁ@@ﬁ%ﬂ%ﬂi@& RURBEHRILE REARER 1Ry 234

LLSNEVIWL 459the'%\a%'gggiiftéé%ﬁ%_sluse. The administration can be performed by single admin-

istration or boosted by multiple administrations. The dose of the polynucleotide in the
suitable carrier or cells transformed with the polynucleotide encoding the peptides of
this invention can be adjusted appropriately according to the disease to be treated, age
of the patient, weight, method of administration, and such, and is ordinarily 0.001 mg
to 1000 mg, for example, (.001 mg to 1000 mg, for example, 0.1 mg to 10 mg, and can
be administered once every a few days to once every few months. One skilled in the art
can appropriately select the suitable dose.

[0100] . Methods using the peptides, exosomes s and CTLs

The peptides of the present invention and polynucleotides encoding such peptides
can be used for inducing APCs and CTLs. The exosomes and APCs of the present
mnvention 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 compositions of the present invention can be used for
mducing CTLs, and in addition thereto, those including the peptides and polynu-
cleotides can be also be used for inducing APCs as discussed below.

[0101] (1) Method of inducing antigen-presenting cells (APCs)

The present invention provides methods of inducing APCs using the peptides of this
invention or polynucleotides encoding the peptides. The induction of APCs can be
performed as described above in section "VI. Antigen-presenting cells”. This invention
also provides a method for inducing APCs having a high level of CTL inducibility, the
induction of which has been also mentioned under the item of "VL Antigen-presenting
cells”, supra.

[0102]  Preferably, the methods for inducing APCs include at least one step selected from
among:

a: contacting APCs with the peptides of the present invention, and

b: introducing the polypeptides of the present invention in an expressible form into
APCs.

[0103]  Such methods for inducing APCs are preferably performed in vitro or ex vivo. When
the methods performed in vitro or ex vivo, APCs to be induced may be obtained from a
subject to be treated or others whose HILA antigens are the same as the subject. In
preferred embodiment, the APCs induced by the present methods carry HLA-A2
antigen, in particalar HLA-A2 (A*0201) on its surface.

[0104]  (2) Method of inducing CTLs
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Furthermore, the present invention provides methods for inducing CTLs using the
peptides of this invention, polynucleotides encoding the peptides, or exosomes or
APCs presenting the peptides.

{0105}  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 (i.e., binding to) a complex of the peptides of the present invention
and HLA antigens on a cell surface. Preferably, the methods for inducing CTLs
include at least one step selected from among:

a: contacting a CD8-positive T cell with an antigen-presenting cell and/or an
exosome that presents on its surface a complex of an HLA antigen and a peptide of the
present invention, and

b: introducing a polynucleotide encoding a polypeptide that is capable of forming a
TCR subunit recognizing a complex of a peptide of the present invention and an HLA
antigen into a CDS§ positive T cell.

[0106]  When the peptides of this invention are administered to a subject, CTL is induced in
the body of the subject, and the strength of the immune response targeting the tumor-
assoclated endothelia is enhanced. Alternatively, the peptides and polynucleotides
encoding the peptides can be used for an ex vivo therapeutic method, in which subject-
derived APCs, and CD8-positive cells, or peripheral blood mononuclear leukocytes are
contacted (stimulated) with the peptides of this invention in vitro, and after inducing
CTL, the activated CTL cells are returned to the subject, For example, the method can
include steps of:

a: collecting APCs from subject,

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

c: mixing the APCs of step b with CD# T cells, and co-culturing for inducing CTLs,
and

d: collecting CD* T celis from the co-culture of step c.

{0107]  Alternatively, according to the present invention, use of the peptides of this invention
for manufacturing a pharmaceutical composition inducing CTLs is provided. In
addition, the present invention provides a method or process for manufacturing a phar-
maceutical agent or composition inducing CTLs, wherein the method comprises the
step of admixing or formulating the peptide of the present invention with a pharma-
ceutically acceptable carrier. Further, the present invention also provides the peptide of
the present invention for inducing CTLs.

[0108]  The CD8* T cells having cytotoxic activity obtained by step d can be administered to
the subject as a vaccine, The APCs to be mixed with the CD8* T cells in above step ¢
can also be prepared by transferring genes coding for the present peptides into the
APCs as detailed above in section "VI. Antigen-presenting cells"; but are not limited
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thereto and any APC or exosome which effectively presents the present peptides to the
T cells can be used for the present method.

Although methods and materials similar or equivalent to those described herein can
be used in the practice or testing of the present invention, suitable methods and
materials are described. All publications, patent applications, patents, and other
references mentioned herein are incorporated by reference in their entirety. In case of
conflict, the present specification, including definitions, will control. In addition, the
materials, methods, and examples are illustrative only and not intended to be limiting,

The following examples are presented to illustrate the present invention and to assist
one of ordinary skill in making and using the same. The examples are not intended in
any way to otherwise limit the scope of the invention.

EXAMPLES

Materials and Methods

cDNA Microarray analyvsis

A profiling of the gene expression by a cDNA microarray analysis was done as
described previously (Nakamura T, et al. Oncogene 2004:23:2385-400). The tissue
samples from pancreatic cancers and adjacent noncancerous normal pancreatic tissues
were obtained from surgical specimens, and all patients provided their written
informed consent to participate in this study. In Figs. 1C, the relative expression ratio
was calculated by dividing the value of the expression of RAB6KIFL mRNA in cancer
cells by that in normal counterpart. In Figs. 1B, the refative expression ratio of normal
tissues was calculated by dividing the valve of the expression of RAB6KIFL mRNA in
each normal tissue by the value of the expression of RAB6KIFL mRNA in control
RNA that was a mixture of equal amount of RNA samples from 40 normal tissues
indicated in Figs. 1B.

Mice

HLA-AZ.1 (HHD) Tgm; H-2ID** beta 2m” double knockout mice introduced with a
human beta 2m-HLA-AZ2.1 (alpha 1, alpha 2)-H-2D" (alpha 3 transmembrane cy-
toplasmic; HHD) monochain construct gene were generated in the Department SIDA-
Retrovirus, Unite d' Immunite Cellulaire Antivirale, Institute Pasteur, France {Pascolo
S, etal. J Exp Med 1997;185:2043-51, Firat H, et al. Eur J Immunol 1999;29:3112-21)
and kindly provided by Dr. F A, Lemonnier. The mice were maintained at the Center
for Animal Resources and Development of Kumamoto University and they were
handled in accordance with the animal care guidelines of Kumamoto University,

Cell lines and HLA-expression

The human pancreatic cancer cell line PANCI, human colon cancer cell line CaCo-2,
and a TAP-deficient and HLA-A2 (A*0201)-positive cell line T2 were purchased from
Riken Cell Bank {Tsukuba, Japan). The human pancreatic cancer cell line PK8 was
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kindly provided by the Cell Resource Center for Biomedical Research Institute of De-
velopment, Aging and Cancer, Tohoku University (Sendai, Japan). The human liver
cancer cell ine SKHepl was kindly provided by Dr. Kyogo Ito, Kurume University
(Kurume, Japan). The expression of HL.A-A2 was examined using flow cytometry
with an anti-HL.A-A2 monoclonal antibody (mAb), BB7.2 (One Lambda, Inc., Canoga
Park, CA) in order to select the HL.A-A2-positive blood donors and target cell lines for
the cytotoxicity assays. These cells were maintained in vitto in RPMI 1640 or DMEM
medium supplemented with 10% FCS in a 5% CO, atmosphere at 37 degrees C.
Patients, blood samples. and tumor tissues.

The clinical research using PBMCs from the donors was approved by the Insti-
tutional Review Board of Kumamoto University, Kumamoto, Japan. The blood
sampies and the cancer and adjacent non-cancerous tissues were obtained during
routine diagnostic procedures after obtaining formal written informed consents by the
patients in Kumamoto University Hospital. Blood samples were also obtained from
healthy donors after receiving their written informed consent, All samples were
anonymous, numbered at random, and stored at -80 degrees C until use. All patients
and healthy donors were of Japanese nationality.

Reverse Transcription-PCR and Northern blot analysis,

Reverse transcription-PCR (RT-PCR} analysis of normal and cancer tissues and cell

lines was done to evaluate the expression of RABGKIFL at mRNA level. The primer
sequences were as follows: RAB6KIFL, sense 5'- CTACAAGCACCCAAGGACTCT
-3'(SEQ IID NO: 6) and antisense 5'- AGATGGAGAAGCGAATGTTT -3' (SEQ ID
NO: 7) and beta-actin, sense 5'- CATCCACGAAACTACCTTCAACT-3' (SEQID
NO: 8) and antisense 5'- TCTCCTTAGAGAGAAGTGGGGTG-3' (SEQ ID NO; 9),
and used RT-PCR reactions consisting of initial denaturation at 94 degrees C for 5
minutes and 32-35 amplification cycles at an annealing temperature of 58 degrees C.
After normalization by beta-actin mRNA as a control, the expression of RAB6KIFL
mRNA was compared in tissues and cell lines.

Western blot analvsis and immunohistochemical examination.

Western blotting and immunohistochemical staining of RAB6KIFL protein were
performed as described previously (Nakatsura T, et al, Biochem Biophys Res Commun
2001;281:936-44. Yoshitake Y, et al. Clin Cancer Res 2004: 10:6437-48.). For Westemn
blotting analyses of human normal tissues, a pre-made human adult normal tissue blot
{Biochain, Hayward, CA) was used. The primary antibodies used herein, anti-
RABOKIFL polyclonal antibody, and monoclonal anti-b-actin antibody, were
purchased from Bethyl Laboratories, Inc. (Montgomery, TX, USA) and Sigma
(Steinheim, Germany), respectively. Immunohistochemical staining of CD4 or CDS§ in
tissue specimens of HLA-A2.] (HHD) Tgm immunized with the
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RABG6KIFL-A2-10-284 peptide was done as described previously (Matsuyoshi H, et al.
2004;172:776-86).

Lentiviral gene transfer

A lentiviral vector-mediated gene transfer was performed as described
previously(Imai K, et al. Clin Cancer Res 2008; 14:6487-95, Tahara-Hanaoka S, et al.
Exp Hematol 2002; 30:11-7). Briefly, 17 micro-g of CSII-CMV-RfA and CSITEE-RfA
self-inactivating vectors (Miyoshi H, et al. J Virol 1998; 72: 8150-7) carrying
RABGKIFL ¢cDNAs and 10 micro-g of pCMV-VSV-G-RSV-Rev and pCAG-HIVep
were transfected into the 293T cells grown in a 10-cm culture dish using Lipo-
fectamine 2000 reagent (Invitrogen Corporation, Carlsbad, CA, USA). After 60 hr of
transfection, the medium was recovered and the viral particles were pelleted by ultra-
centrifugation (50,000 x g, 2 hr). The pellet was suspended in 50 micro-L of RPMI
1640 medium and 10 micro-L of viral suspension was added to 5 x 10* SKHep1 cells,
per well in a flat-bottom 96-well plate. The expression of the transfected RABGKIFL
gene was confirmed by a Western blot analysis.

Induction of RABOKIF] -reactive mouse CTLs and IFN-gamma enzyme-linked im-
MUNOSPOL assav,

Human RABOKIFL-derived peptides (purity > 95%), carrying binding motifs for
HLA-AZ2 (A*0201)-encoded molecules, were selected using the BIMAS software
program (Biolnformatics and Molecular Analysis Section, Center for information
Technology, NIH, Bethesda, MD) and 36 peptides were synthesized (American
Peptide Company, CA, USA). HLA-AZ-restricted HIV peptide (SLYNTYATL) (SEQ
1D NO: 10} was used as an irrelevant peptide, The immunization of the mice with

peptides was done as previously described (Nakatsura T, et al. Biochem Biophys Res
Commun 2003; 306:16-25). The frequency of cells producing IFN-gamma/1 x 109
CD4- spleen cells upon stimulation with syngeneic BM-DC (1 x 10%well) pulsed with
or without each peptide was analyzed by an enzyme-linked immunospot (ELISPOT)
assay as previously described (Komori H, et al. Clin Cancer Res 2006; 12: 2689-97).

Induction of RABOKIFL -reactive human CTLs.

Human RAB6KIFL-derived peptides (purity > 95%), carrying binding motifs for
HLA-A2 (A*0201)-encoded molecules, were selected using the BIMAS software
program (Biolnformatics and Molecular Analysis Section, Center for Information
Technology, NIH, Bethesda, MD) and 36 peptides were synthesized (American
Peptide Company, CA, USA) (Tables 1A and B). Monocyte-derived DCs were used as
antigen-presenting cells to induce CTL responses against peptides presented in the
context of HLLA, DCs were generated in vitro culture as described previously
(Yoshitake Y, et al. Clin Cancer Res 2004;10:6437-48, Harao M, et al. Int J Cancer
2008; in press., Imai K, et al, Clin Cancer Res 2008; in press.). Briefly, PBMCs
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isolated from a normal volunteer positive for HLA-A2 using Ficoll-Plaque (GE
Healthcare UK, Ltd., Buckinghamshire, UK) solution were sorted to CD8+ population
and CD14* population with microbeads (Miltenyi Biotec, Bergisch Gladbach,
Germany). To generate DCs, the CD14+ population was cultured in the presence of 100
ng/ml granulocyte-macrophage colony-stimulating factor (GM-CSF; PeproTec Inc.,
NI, USA) and 10 ng/mL interleukin (IL)-4 (PeproTec) in AIM-V (Invitrogen)
containing 2% heat-inactivated autologous plasma. After 5 days of culture, OK-432
was added into the dish to make the DCs mature. At seven days after starting to culture
the cytokine-generated DCs, they were pulsed with 20 ng/mL HILA-A2-binding
peptides in the presence of 4 micro g/mL beta 2-microglobulin (Sigma-Aldrich, St.
Louis, MO, USA) for 2h at 37 degrees C in AIM-V. These peptides pulsed DCs were
then irradiated (40 Gy) and mixed at a 1:50 ratio with autologous CD8* T cells,
obtained by positive selection of PBMCs with anti-CD8 microbeads (Miltenyi Biotec).
These cultures were set up in 24-well plates, each well contained 1 X 105 peptide-
pulsed DCs, 2 X 10°CD8* T cells and 5 ng/mL human recombinant IL-7 (Wako,
Osaka, Japan) in 2 mL AIM-V with 2% autologous plasma. After 2 days, these
cultures were supplemented with human recombinant IL-2 (PeproTec Inc.) to a final
concentration of 20 TU/mL. Two additional weekly stimulations with peptide-ioaded
autologous DCs using the same procedure were carried out on day 7 and 14. Six days
after the last stimulation, the antigen-specific responses of induced CTLs were in-
vestigated by *'Cr release assay and [FN-gamma ELISPOT assay.

[0120] CTL responses against cancer cell lines.

The CTLs were cocultured with each of the cancer cells, or the peptide-pulsed T2
cells, as a target cell (5 X 10%well) at the indicated effector/target ratio and a standard
1Cr release assay was done as described previously (Yoshitake Y, et al. Clin Cancer
Res 2004:10:6437-48. Tmai K, et al. Clin Cancer Res 2008; in press. ). Briefly, target
cells were labeled with 3.7 KBq Na,**Cr* (Perkin Eimer Life Sciences) for 1 h at 37
degree C in a CO, incubator. Labeled target cells were rinsed three times, and peptide-
pulsed target cells were prepared by incubating the cells with 20 micro g/ml. peptide
for 3 h at 37 degrees C. Target cells were mixed with effector cells in final volume of
200 micro L in flat-bottomed microtiter plates and incubated. After 6h incubation, 50
micro L of the supernatant was collected from each well and the radioactivity was
quantified using a gamma counter, The specific cytotoxicity was evaluated by cal-
culating the percentage of specific 5!Cr release,

[0121]  The blocking of HLA-class I, or HLA-DR, was done as described previously
(Yoshitake Y, et al. Clin Cancer Res 2004;10:6437-48., Imai K, et al. Clin Cancer Res
2008; in press.}. In brief, before the coculture of the CTLs with a cancer cell line in the

ICr release assay or ELISPOT assay, the target cancer cells were incubated for 1 hour
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with 10 micro g/ml anti-class I mAb, W6/32, or 10 micro g/mL anti-HLA-DR mAb,
H-DR-1, and then the effects of the mAbs on either the cytotoxic activity or the
production of IFN-gamma by the CTLs were examined.

[0122]  Statistical apalysis.

The two-tailed Student’s t-test was used to evaluate the statistical significance of dif-
ferences in the data obtained by the ELISPOT assay and in the tamor size between the
treatment groups. A value of P < 0.05 was considered to be significant. The statistical
analysis was performed using a commercial statistical software package (SPSS for
Windows, version 11.0, Chicago, IL, USA).

[0123]  Results

lignancies based on a cDNA microarray,

Using a genome-wide cDNA microarray containing 27,648 genes, the gene ex-
pression profiles of 6 pancreatic cancer tissues and their adjacent normal counterparts
had been previously examined. After the analysis, 6 genes were chosen. Because the
relative expression ratio of these genes was more than five times higher in pancreatic
cancer tissues in comparison to their normal counterparts (Fig. 1A} (Imai K, et al. Clin
Cancer Res 2008; 14: 6487-95), The expression of these genes was analyzed using a
cDNA microarray analysis in 29 kinds of normal tissues including 4 embryonic tissues
(Fig. 1B). Consequently, RABOKIFL/KIF20A was focused as a novel TAA of
pancreatic cancer, The expression of the RAB6KIFL. gene in pancreatic cancer tissues
was markedly enhanced in all of the 6 patients tested (the average of the relative ex-
pression ratio: 32,000, range: 15-72,000). In addition, the RAB6KIFL gene was faintly
expressed only in testis and thymus (Fig. 1B). The expression leve} of the RAB6KIFL
gene was also enhanced in lung and bladder cancers based on the previous cDNA mi-
croarray analysis (Fig. 1C) (Nakamura T, et al. Oncogene 2004:23:2385-400, Kitahara
O, etal. Cancer Res 2001; 61: 3544-9, Hasegawa S, et al. Cancer Res 2002; 62;
7012-7, Kikuchi T, et al. Oncogene 2003; 22: 2192-205, Obama K, et al. Hepatology
2005; 41: 1339-48).

[0124]  Expression of RABOKIFL mRNA and protein in normal organs. cancer cell lines.
and pancreatic cancer tissues,

The expression of the RABOKIFL gene in normal tissues at the mRNA level was
analyzed using RT-PCR analysis. A semiquantitative RT-PCR analysis of RABGKIFL
in the normal tissues revealed that it was expressed only in testis (Fig. 2A). The ex-

pression of the RAB6KIFL gene was detected in the almost all pancreatic and other
HLA-A2-positive cancer cell lines using an RT-PCR analysis (Fig. 2B).

[0125]  Subsequently, the expression of the RAB6KIFL gene was analyzed using an RT-
PCR analysis in the pancreatic cancer tissues and their adjacent normal counterparts,
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which were surgically resected. The expression of the RAB6KIFL gene was detected
in 5 of 8 pancreatic cancer tissues, but little expression was detected in their normal
counterparts (Fig. 2C). In addition, its expression was detected in the metastatic foci of
the skin and peritoneum.

The expression of RAB6KIFL protein in cancerous and several normal tissues were
also examined by Western blotting (Figs. 3A, B). RABGKIFL protein could not be
detected in eight normal tissues and testis gave a very faint band that had similar
mobility with that observed in a lysate of PANCI cells (Fig. 3A). On the other hand,
RABGKIFL protein was detected in pancreatic cancer tissues of two patients examined
but not in the adjacent normal tissues (Fig. 3B).

To confirm the tumor-associated overexpression of RAB6KIFL protein, many
paraffin-embedded pancreatic cancer tissue specimens were then examined by im-
munohistochemical analyses. Strong staining of RAB6KIFL was mainly observed at
the cytoplasm of cancer cells in pancreatic cancer, whereas very weak staining was
observed in aciner cells and normal ductal epithelium of their normal adjacent
pancreatic tissues (Fig. 4A). In addition, similar strong staining was observed in the
metastatic foci of peritoneum (Fig. 4A). No staining was detected in the tissue
specimens of tumor-forming pancreatitis (Fig. 4A). RAB6KIFL was not stained in the
normal brain, lung, liver, kidney, stomach, small intestine, colon, spleen, skeletal
muscle, skin, thymus and testis (Fig. 4B).

Prediction of HELA-A2 (A*0201) binding peptides derived from RAB6KIFL

Table 1A and B show HLA-A2 (A*0201) binding peptides of the RAB6KIFL protein
iz the order of score of prediction high binding affinity. In total, 36 peptides with

potential HLA-A2 binding activity were selected.
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[Table 1A}
Table 1A HLA-A2 (4*6201) binding 9mer peptides derived from RABSKIFL
Designation start position Subsequence Score SEG ID
204 LLSNEVIWL 459
RAB6KIFL~A2-9-12 12 LLSDDDVVV 199 SEQIDNO: 3

715 KMLEPPPSA 191

750 KLGESLQSA 164

300 SIWISFFEI 131

38 NLLSDCSVV 106

688 QLOQEVKAKL 88

695 KiQQCKAEL 75

RABGKIFL-A2-9-809 809 CIAEQYHTV 59 SEQ ID NO: 4

11 GLLSDDDVV 52

436 TLGRCIAAL 45

179 ILPRSLALL 41

183 SLALIFNSL 41

625 KINILKESL 37

781 ILIKQDQTL 36

231 GLQEEELST 31

494 TLHVAKFSA 29

556 SMYGKEELL 24

788 TLAELQNNM 20

209 VIWLDSKQIL 20

Start position indicates the number of amine acid from the N-terminus of RABSKIFL.
Binding score is detived in Materials and Methods.
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[Table 1B]
Table 1B HLA-A2 (4*020]) binding 10mer peptides derived from RABSKIFL
Designation start position Subsequence Score SEQ ID

654 LLQEARQQSV 485

788 TLAELQNNMV 285

742 RLIRTELQKL 182

39 LLSDCSVVST 119

11 GLLSDDDVVY 106
400 KISELSLCDL. - 97

573 LLLKERQEKL 66

97 VLQAPKDSFA 46

RABSKIF1.-A2-10-284 284 AQPDTAPLPV 29 SEQID NO: 5

132 GQASFFNLTV 27

625 KINILKESLT 26

382 SIFSIRILHL 25
203 PLLSNEVIWL 22
455 NLVPFRDSKL 21

506 QLVHAPPMOQL 21

98 LQAPKDSFAL 21

66 KVYLRVRPLL 21

Start position indicates the number of amino acid from the N-terminus of RAB6KIFL.
Binding score is derived in Materials and Methods,

(01311  Identification of RAB6KIFI -derived and HILA-A2-restricted mouse CTL epitones
using HEA-A2 1 (HHD) transgenic mice .

To identify the RAB6KIFL-derived and HLA-A2-restricted CTL epitopes, 36
different candidate peptides were selected. Each consisted of 9 or 10 amino-acids that
have high predicted binding scores to HLA-A2 (A*0201), the most common HLA-
allelic product worldwide, based on the HLA peptide binding prediction algorism
piovided by the NIH BIMAS (Tables 1A, B). To determine which could induce
peptide-reactive CTLs, the CD4 spleen cells isolated from HLA-A2.1 (HHD) Tgm,
immunized i.p. twice with BM-DCs pulsed with the twelve sets of the mixture of three

kinds of peptides selected from these 36 peptides, were again stimulated in vitro with
BM-DCs pulsed with each peptide. The results showed that the CD4- spleen cells,
stimulated with RABOKIFL-A2-9-12, RAB6KIFL-A2-9-809, and
RABGKIFL-A2-10-284 peptide, produced a significant amount of IFN-gamma in a
peptide-specific manner in an ELISPOT assay (Fig. SA). These CD4spleen cells (2 x
10%) showed 149.0 plus/minus 22.2 spot counts/well in response to the BM-DCs pulsed
with the RABOKIFL~A2-9-12 peptide, whereas they showed 32.6 plus/minus 9.9 spot
counts/well in the presence of the BM-DCs without peptide loading (P < 0.01).
Likewise, the CD4- spleen cells stimulated with BM-DCs pulsed with



21 98 LQAPKDSFAL 21 66 KVYLRVRPLL 21 Start position indicates the number of amino acid
from the N-terminus of RAB6KIFL. Binding score is %erived in Materials and Methods.
10131]ldentification of R AB6KIFL-derived and HLAS2-restricted mouse CTL epitopes usinSice To
identify the RAB6KIFL-derived and HLA-A2-restricted CTL epitopes, 36 different candidate peptides
were selected. Each consisted of 9 or 10 amino-acids that have high predicted binding scores to
HLA-A2 (A*0201), the most common HLAallelic product worldwide, based on the HLA peptide binding
prediction algorisi/F6bitide 5 thelR RapE A wra B iss2 v Eime détespainewitidtietould induce
peptide-reactive Gliksathibdg Deoveplcent celisiisaiated fimmebiAsA1LifHidRelamme inpunized i.p. twice
36 pepldes, were Ao B P ek e L owed
peptides, wer jaln. stimulated i Iﬁ‘éﬁ‘n% pusggwt .

that the CD4- splege%r% @e s?%‘?ﬁu‘f'ﬁ%%‘évﬁ A g%,‘:%%gﬁ_ggi R BERIFPIAS Jozdther/ mifys -
RABGKIFL-A2-10278%pieistics/ et nbatr s Sighithearcatidunveminne §ahpoadpuatplepsiide-Specific
manner in an ELISR@Tcass BMHAG s5A)hdthespidbibchigan edlls1(2 Xoli4ysbawar R0 plus/minus
2h2-2 SEOt c%ugés/%%.uiﬁbﬁ%%p&%_ SPARSEAR %@&Mh%ﬁl @B'éﬁfér%@?tf@&.%@?ﬁéﬁ%ﬂﬁ%%‘s Qsﬁﬁ%%%ﬂpgeeét}zgereas
they showe : S,9.9 r&t.a;_e[y%pre nce e BM-DCs with
loading (P < 0.01 ] ewse,f%%eggg%ﬁs%%ee @Ié?l%%tl Ig@g@\‘/%ﬁ%ﬁ}rﬁ@slfgﬁ aPUEHes

could be the HLA-AZ2 restricted CTL epitope peptides in the HLA-A2.1 (HHD) Tgm,

and those peptides were expected to be epitopes for human CTLs.

[0132]  No autoimmune phenomenogn induced by the immunization with enitope peptide.
RABEKIFL-A2:9:809. in HLA-A2 1 (HHD) Tem

It is very important to investigate whether the immunization with RABGKIFL

peptide induce an autoimmune reaction or not. We thus performed the immunohisto-
chemical analysis of several vital organs with anti-CD4 and anti-CD8 mAb in HLA-A2
(HHD) Tgm after two-times vaccination with RAB6KIFL-A2-9-809 peptide, of which
amino-acid sequences were completely conserved between human and mouse
RABGKIFL. As a result, no pathologic change, such as lymphocyte infiltration or
tissue destruction suggesting autoimmunity was observed (Fig. SB). The abnormalities
frequently observed in mice affected with antoimmune diseases such as abnormal hair
and skin, diarthea and weight loss were also not observed in these mice. These results
indicate that lymphocytes stimulated with RAB6KIFL-A2-9-809 peptide did not attack
the normal tissues at least in HLA-A2 Tgm.

[0133]  Induction of RAB6KIFL-reactive CTLs from PBMCs of HLA-A2 (A*0201)-positive
healthy donors

The generation of RAB6KIFL-specific CTLs was attempted from the PBMCs of

healthy donors positive for HLA-A2 (A*0201) by the stimulation with the
RABG6KIFL-A2-9-12 (SEQ ID NO: 3), RAB6KIFL-A2-9-809 (SEQ ID NO: 4) and
RABGKIFL-A2-10-284 (SEQ ID NO: 5) peptides. PBMCs were isolated form HLA-
AZ-positive healthy donors, and the CD8* T cells sorted from the PBMCs were
incubated with the autologous monocyte-derived DCs pulsed with each peptide. After

three times stimulations, the cytotoxic activity against the peptide-pulsed T2 cells was
examined by a SICr release assay (Fig. 6A) and an IFN-gamma ELISPOT assay (data
not shown). The CTLs induced from the PBMCs of two healthy donors exhibited
cytotoxic activity to the T2 cells puised with RAB6KIFL-A2-9-12 (SEQ ID NO: 3),
RABGOKIFL-A2-9-809 (SEQ ID NO: 4) or RAB6KIFL-A2-10-284 (SEQ ID NO: 5)
peptide, but not to the T2 cells puised with irrelevant and HLA-A2-restricted HIV

peptide, or without peptide loading. Similar responses were observed in other donors



36 RAB6KTFL-A2-9-809 peptide showed 117.2 plus/minus 23.4 spot counts/well, whereas they
showed 51.4 plus/minus 7.8 spot counts/well in thespresence of BM-DCs without peptide loading (P <
0.01). Moreover, the CD4- spleen cells stimulated with BM-DCs pulsed with RAB6KIFL-A2-10-284
peptide also showed 141.2 plus/minus 5.5 spot counts/well, whereas they showed 19.2 plus/minus 5.2
spot counts/well in the presence of BM-DCs without peptide loading (P < 0.01). No significant

peptide-specific r %ponse %}% erved with, t[# oth eptldes These results suggest that the
RABGKIEL-A2-9- eéeé”%@l ‘i_e,&%cl%[ﬁéﬁd&e?ﬁi’é@& SBEDETHRS HLA-A2
restricted CM epitBpéipeptides in the HLA-A2.1 (I- 1HD) Tgm, and those peptides were expected to be

epitopes foit htimars GEequdi3 2] Nasatteimmuae/phasomeraTinduerd: by theimmmaizatieewith
epitope peptide BARGKITLAZSBROHIKAAZ H(k I RIFRM UISHsly [Tpaag tgnvestigate
whether the imm é ith RA (?ﬁrFL tide induce an autoimmune reactiori or not. ‘We thus
performed the m%’i%zﬁa dh&mhica 5@%@@%% %ﬁ%% LisAwith’d e D4 and anti-CD8 mAb
in HLA-A2 (HHD)W@Wé%r&@o%ﬁrﬁ%é%fé@hﬁmwﬂmwi@l-_?:&ez@egsoemmmﬁm|ch
amino-acid sequeneesreicOnpietelR sBogeRIedHIcAngen luman and PeRUSE-RABOKDEL. As a
oMUy e Shebven o B he [ A e Jde“r?ﬁi*iSseeitvﬁ‘iﬁ“.ﬁ”nf.ﬁﬁgaef?i%d with
aut0|mmttall)3(§|l}<\.i,ea§]el§t @%& P2 g%ﬁ%ﬁ%éﬁ%%ﬁﬁd%@ﬁhea th\\ﬁ&dh%égﬁfé%é also not
observed in thesé%%ﬁfﬁb‘ée ke shifsZn grdbreangdened prideie 8 sfinkikie dondtiFRABBK ¥ Ble-A2-9-809
peptide did not attaek theuneinidlfisstesiah basihissdbputas hgm [Q&&%Mmpfmm the
RABEKLFL reactiyg SiRumipBRN G SIELLA:f? (A GR0NRosiie. igathy dgngis, ihe generation
of RAB6KIFL- specmc CTLs w g d fro Qz? 5 % donors posmve or HLA-A2
(A*0201) by the HHIfA f8%w’%ws‘%% e et % E‘%‘i 3V REBERVFEIA2-9-809 (SEQ
ID NO: 4) and RAB%‘R@@EIAMMM (secg) oPKdy: ﬂiﬁlﬁféﬁmﬁ)t%q\ﬂ@@gweﬁé isolated form HLA-
A2-positive healti$Keileposis At e, GRS keals stteg IremdhaRBMEswetg daaubatedwith the

autologous monogytederyqad E%Qate\lé!ﬁfngéQgs@@%EdO%‘il&%eé\&?Eh%‘&ﬁ%&@‘@fsc raplations, the
cytotoxic activity g%alnst the ('812 cells was examined by a 51Cr release assay (Fig. 6A)
and an IFN-gamma E‘Hggﬁﬁg‘é‘ %2?85%‘1? shown) The CTLs induced from the PBMCs of two

healthy d exhiisitsdiésoletihasiegdd the TeegtiseduisedaitiefiaABerR HLAA2a%: 1R (SEQ ID NO:
3), RAB6KIFL-A2Q808d SEID NI A)-0uRABBKIFg A2230v28d(BRQIDN@D Reptide, but not to

the 12 cells pulseg yith jirelevant BRAdHARS 6?&%‘8‘199&2' k{eRERS ql?n&{ <¥¥'Eh9é& BS t'g?‘]? éhoadmg
Similar responseg.yer bs@% g in other onors@? CE cate that
these CTLs had & E‘(‘j@ sp;él ¢ cy%o?ohcei dﬂgiﬁ 1Wﬁ%ther these
CTLs were able tﬁphtgﬁﬁméﬁléﬂﬁﬁéﬁb@m}ﬂe@@?ﬁegéﬂg R@ESMIFILE«,{H&R@NWW(A%@M) As shown
in Figs. 6B, the REBGK&leeattyettmlsishimttafetBgkh IR ARG EI BLAAY RIBIRMY - A2-9-800

RABGKIFL-A2-O- A0 eid el o RABSII:A2:10:284 (rah) bt st gﬂg&@gi@ﬁegy to PANC1

(RABG6KIFL+, HL C RAB KI L HLA AZ%?Q not t 8 LA-A2) in
healthy donors. [§Eﬁ é]lg %ﬁ rr%%erse% /&L%%ﬁil]@g“@ ARPIUHE ERHepl
(RABBKIFLIQw, ffgeiAslly "‘c?éﬂ'%sﬁ*&ﬁ&é@éﬁlﬁthﬁtﬁé RiaBekss L-gsristedigaesy,. were used as target
cells to cofidin thabtheseigpeptides were processed naturally from the RAB6KIFL protein in the cancer

ol 8 shou 61 GTL 000 A SHIVBICRAITASEI L2 i 1)
RABG6KIFL-A2-9- I!%E)Q (?:)d and RA 6|§1FL -A2-10-284 rgfﬁ%é) ide exhibite totOX|C|ty against
SKI-lepl/RABGKIFLEbut riot agains EpIvIoCck FREYE TS ?upatﬁgé tﬁ‘etéc Péptities could be
naturally process’é’é‘%‘tﬁ]ée% ré%@éalﬁ?ﬁﬂ*ﬂé @G%E@Yoﬂ]é%éﬁ dutl$in srengbrsxesfad LALAZMolecules.
[0136]To confirmdiatiihenividudednGifia celtodghized ie tacgeiesliminyai Hbhlass 1- restricted
?\1/32/%623 an FILAm@g}ilhEth@%awﬁf@eﬁeam?ﬁ'ﬁ% tg%ﬂ%ﬂ@éﬂ ag%ma\ il € 'ﬁfst r']

was usegl.to blac co ce e s a result, the
anti-HLA-class | anefalbd§ éohﬁe ar%géﬁ) mf%l?rlﬁeﬁ %‘ggﬁ’%ﬁ%eé%l&‘?ﬁ %‘?Sﬁ ﬁﬁt‘é‘é‘ﬁh PANC1
cells in an ELISPW%%%’%/%WHE&@‘F@S éhakdtds Gyl‘siﬁh%ﬁaﬁ@ﬁ&/v% m&e@m rpdARrely1 2 (left),
RAB6KIEL-A2-9-899cmid ilcheomRABBIIFiteARE0: 2B {rightrpapiitie; with-statisficakaignificance

(Fig. 6D, P <0.0L.Fee ugmmlielgay ndiGalf ot Rses e HL T, 8 BCOR S g dproet cells

expressing RABGKllgiliwlgn%%h&@elccl:gr%ellsrz?ssge f%g 1?8&1@%%9%% er gST&;))n In the RT-PCR

analysis demonstrated that RAB6KIFL mRNA was frequently expressed in several



According to the example, it was shown that RAB6K1FL is a TAA as a promising target of anticancer
immunotherapy for pancreatic cancer. To establish anticancer immunotherapy, it is important to
identify the TAAs that are strongly expressed in tumigr cells but not in the normal cells. The cDNA
microanay analysis showed that RAB6KIFL mRNA was overexpressed in pancreatic cancer cells (Imai
K, Hirata S, Inc A, Senju S, lkuta Y, Yokotnine K, Harao M, Inoue M, Tsunoda T, Nakatsuru S,
Nakagawa H, Nakamura Y, et al. Clin Cancer Res 2008; 14: 6487-95) and barely expressed in their
normal counterpaftd&fidahanss ierparaduictisagestissespbro neh énteditls mmorahijsaus (FidndiB), In
addition, the RABBiK-ingene wepealsoiasBraxpresssichindungvandhinddercances asavell as in
pancreatic Cance&I(Eﬁghi@cﬂ%ﬂ%ﬁi{a@%@@%ﬁ'%QPHJQM{%E%Q@%R@@%BFE&’LﬁNA was

frequently expressed in several 38 cancer cell lines and pancreatic cancer tissues, but not in adult
normal tissues inditifiig BordSHaTow exé’gﬁf%ii’qje&?é’? FIGOBCERATTEHY Wb SEG analyses
and im- munohistbthetie & dnuysesnidos e (aeRA BB Kirserbtelvatiens detpeted imgancreatic
cancer cells, but natifchek npemAElcaunterparteandikormal adulitissuas-including thymus except for

testis (Figg3s4)- Tﬁﬁ%ﬁ&@éﬁ%@&'&ﬁ?cﬁ%@?&ﬂa@&&%@ géea%%ﬁ/*ﬁ@é'%ﬁfn&ﬁe r testis-like

TAA at a protein Ieve‘2I % "):1%{ 1Ihx% |qd€ ntlftrtatlotn of T ?as lj:'?g ul targets for anticancer,
immunotherapy, anot point I$ {6 et LR RS I
proliferation, invasidasifetadtiis’s g survivel SiesarieetalBeraBrntynivanieici wpattedported that

RABGKIFL is involveRinRradicte dticedreih ogenesiat(d enitichgdteat alaGacicer Resl 2005::65:105-12), in
addition to its preweyﬁmsi%cf@ﬁqizﬁo 8 H&&Hﬁmm%@% efé&ﬁﬁ&&@[%é 1%§ea%n %%5%9&%& e o0 )

d cytok 942-55  Hill M, B3y FA. EMBO J
2000, 19:5711.6). Wﬂ%&ﬁ%ﬁd Ed oot oD URGH o ST S02 AL M Bk Hoatc

cancer cells by srif @H%hﬁa‘lﬁﬁ@ F@M&W&%ﬁﬁ%ﬁéﬂﬁgﬁﬂ bEedRicE:Telll dgtbvitiethrough the
interaction with disieyJaxgdhomdogrecs (B bY acargop RaBRIIRABGS L {faniichi &iet al.

Cancer Res 2005@}6%%11@&%@&@@&ne@eﬁﬁﬁ@%@@uemmaﬁe Q@yg@o%ﬁﬁ%&gﬁ in

pancreatic carcm is and w ebea useful tar et of cer
immunotherapy. [ %Ir CUO%t“éln ial ofqﬂ’ %%ﬂ?i éﬂp gsﬁl%ﬁntﬂ%é/ &f‘naerigé’ﬁ@ & WEtified herein
by identifying the ﬂﬂﬂlﬁ@ Fesﬁrrfét&f‘éfﬁ‘i‘t&?é bt G5! Bdrd Dvatgatiigaribit IiBORdGeiicity. The
experiment using dgp#sAR (Hik D e igel ickéntifipshtieet: dirdiAdesastiicied RARGKIHeptopeppeptides

which could stimuiaig.ihewaqneration,phiti-Anb esticiad se CTLs by the vaccination with the 36
candidate des-predicte affinity to HLA *0201 by the Bl algorithm,
without ca{lqg’lgr% auggfm?ﬁ i hggéf%ggg%ﬂ s%sc RV eld eum‘fl fratio c%/ Vgedisd Pdghon (Fig. 5).
Furthermore, the ﬁ%{’é‘é"({‘i‘gﬁh?e%%fvé%:f?ﬁ%l%ﬂI@H%%@P&@ﬂ%ﬁ%%é@fﬁ%@@wnh all of
these three peptidesimiyhite mgepandeni iedlthy A2 0HFEFigns )ddided Gidesidbuld Kill not only the

T2 cells pulsed wii itssgaanatespentice. g&ﬁ%yﬂﬁ&%ﬁ% ee&h%e%%g&%@%@ﬁﬁi%? and
seose n II’] S tha ese

HLA-A2. The anti specificity of CTLs eptides was canfir

CTLs exhibited c;%eit%x';%%?/ tg %I[-Imo}lse ﬁ%tran}é ectg%f%lllt tlﬂum n%g 'I}I:—Jifial SReP ‘buei not to the
mock-transfected PEIISE orkrage a%ﬁgﬁggt*ﬂw%%e%%(ﬁﬂ@ékﬁl %@&I&%S(R];&B‘GKHTFL A2-9-12,
RABG6KIFL-A2-9-809cahchRAR GBIk uARRE OHR8dnanemattiralyyprpoasse thfibmiRABGKHRE peotein in

cancer cells and prasebiedants eusal shefase foastermih il AL malsgules aubpdecoanized by
e CTLs. In addijon, gy be AESSD 0L NG, ARRIIEL 2. 909 pepte. an e ore

effectively processe rotein iIn .com 3 and

RABGKIFL-A2-109989% b@ﬁ&o@s?ﬁ%ﬁ%%ﬂéﬁ5&&3&%@4%&’?{3&%@@@{%@@8@9‘%@% induced
CTLs exhibited stpopidrés: bytaloxidity directet] Hysiespoariogrbod8 aRsieEdingdoth RABGKI-L and

HLA-A2 in compatispeieyiataicitymediaiaebyShhs walead:bystirpuiRtnnih (e mese
RABGKIFL-A2-9-12rp( @ﬂ:ﬁﬁ@@s&% @%Q %g‘%ﬁp&é §¥ta %Qf%“t%'&”-pfh%m Eg?%that lacked
ncode entl

expression of endogenous mou assﬂ ECU es were USG

HLA-A2-restrictedCFLPEHHYR Eﬁﬂ&t@f‘ﬁ%}égﬁeﬁgh&? P33 sHspesy RS Feported to be a
versatile animal bt FdFthespiidestitRcab éfaliatdnel h&nidekiaset Jirdlhatierapy (Imai K, et al.

Clin Cancer Res mﬂm@wi@m@m@Hdﬁrmﬁbr@é@q&ﬁﬂse;ﬁ@é@% préidR8RAfcdiarao M, et
al. Int J Cancer 2008; &%%r@s@%@@éﬁtg%%?éﬂ §mea g‘lto‘ée%cf%? d}#) 85 2043- 51B Firat H, et al.
2 erse

Eur J Immunol 1999; 112-2 'iﬁfall T0 av0| the'a ects .nﬁi‘j’?%é’lﬁy vaccination of
TAAs, RAB6KIFL %&8&‘%@‘?&&%3‘% it Hhaondnresrssbatts adult normal tissues.
However, it was VRABinKBktai- %%@@md\%ﬂwheﬂmﬁmaéfﬂﬁa‘tﬂm pHRABG KiFL RoMAKNHUCe
autoimmune diseases either during or after anticancer immunotherapy. Herein, the amino-acid
sequences of two of three epitope peptides are not conserved between human and mouse
(RABG6KIEL-A2-9-12, human: LLSDDDVVYV (SEQ ID NO: 3), mouse: LLSDEDVVD (SEQ ID NO: 11);
RABG6KIFL-A2-10-284, human:



AQPDTAPLPV (SEQ ID NO: 5), mouse: AQPDTVPVSV) (SEQ ID NO: 12). Therefore, the
autoimmune phenomenon in HLA-A2 Tgm was invggtigated after two-times vaccination with
RABG6KIFL-A2-9-809 peptide in which amino-acid sequences were completely conserved between in
human and mouse. One of the advantages of using HLA-A2 Tgm is that the possibility of autoimmune
phenomenon could be investigated in vivo. Of course, because the number of normal tissues

investigated herein is limited, it iS not pQssi lude. t ossible expression of RAB6KIFL in
some normal tissﬁrecﬁ?fﬁéf ﬁ%@%%}sgléé%%ﬁig:%;%ﬁﬁ% ?ﬁqsrg‘gfgfgkgﬂﬁl 'ﬁ%éoé%\%ful about
induction of autoiffRildse iniseKsEENhsEH2itg ﬁﬁg@ﬂfﬁtﬁﬁe?}tﬁ@éymriéﬁﬂmmmﬁh@therapy. _
101421In conclusigiribties gonent cesultsidugdiestttiaRABGKIE i8R Hfeconiaiging epitope peptides
T T
1S highly expressed in a wide ran nmalignangi K _ |

target for peptide® DLAon ¥ r‘%%ﬁé%ﬁ%ﬁ‘tﬁ%ﬁggﬁghﬁ%@ @a&@&é@f&% BffHdfiynancies, -
especially Paireatit-danédr (HHRMEn %&?@é%ﬁﬁ%?%lﬁhﬁééﬂmﬁmu@ﬁ%ﬂﬁwwL.-sp('—:'c:|f|c
CTLs in pancreatidassahoeiqatisntsithusdemidinsigrissue digrertdnportaprepiopalinisabapplication.

40 Industrial AppkceRiibrid TABIThe presems inyantian deserbesaew JAMR RAS YAl those derived
from RABG6KIFL tg]%t mdyceﬁoteﬁua%lnd SPECIfI. agftllg-t%mor mngme responses and have applicability to
ur

po
a wide array of cancer types. Such TAAS Warrant EPgEve; ?)rrar?é/n(?@? (idk &R hgainst
diseases associaféd %ﬂ%ﬂﬁéé@ﬁ@rﬁﬁ; Baynogd celrdl subih Qansradies 2EANCEY; 268R Rk e,
cholangiocellular alcinohzZaresopbetyus taider . §aztsiokahicaninpAxpmMadticelbungscancer (NSCLC),
osteosarcoma, papgsesfiGanget: eNakCRIGRAMA ARG seft §i§§gf§1t}_1m%r. (59144]Wr;]ile th? |_otr_esteng
invention | ein descril in detail apd with reference to specifiG embodiments thereof, it is to be
understogg}“?hﬁt the ?oar‘é()gl%?r% ?g’seé%?p‘%%cﬁss‘%?‘(%‘%%%ﬁw %ﬁﬂ%‘?pﬁ}gﬁ%@sﬁﬁﬁﬁglgﬁg% intended to
illustrate the invePfigtiesdrid i prenatish BudvaneneTridogHWb ntirBabRpwemElsmtion, bne skilled in
the art will readilywecegpnizepthanyaridusrohangastaad madifications cBeKIEIMadR tagnrein without

appendad caims. 41 L T A e L oquenco
cEleated from e 1B B E b S b <P Al S AR AP ATE SR Lltde of claim 1
wherein 1, 2, or SBUBHAPAAMRS EciB B Hbstitutetl . deratsd LIS BRENVANA/SERIER N QuRbrein the
oligopeptide has oytotodic. INFMFHITYEE(CTLN hdLUoiR kg RIaima3 The gligapeptide of claim 2,
wherein the oligopepisieaPa® L ISBSIPRO: 5). mouse: AQPDTVPVSV) (SEQ ID NO: 12).

Therefore, the autoimmune phenomenon in HLA-A2 Tgm was investigated after two-

times vaccination with RAB6KIFL-A2-9-809 peptide in which amino-acid sequences

were completely conserved between in human and mouse, One of the advantages of

using HLA-A2 Tgm is that the possibility of autoimmune phenomenon could be in-

vestigated in vivo. Of course, because the number of normal tissues investigated herein
is limited, it is not possible to exclude the possible expression of RAB6KIFL in some
normal tissues that has not been investigated herein. Therefore, it must be careful about
induction of autoimmune diseases when utilizing RAB6KIFL peptides for cancer im-
munotherapy.

[0142]  In conclusion, the current results suggest that RAB6KIFL is a TAA containing
epitope peptides that can elicit CTLs reactive to cancer cells expressing both
RABOGKIFL and HLA-A2, Since RABOKIFL is highly expressed in a wide range of
human malignancies, RAB6KIFL s therefore a promising target for peptide-based im-
munotherapy for the treatment of a broad-spectrum of malignancies, especially
pancreatic cancer. Further investigation of the capability for induction of
RABOKIFL-specific CTLs in pancreatic cancer patients thus remains an issue of great
importance for clinical application.



substitution selected from the group consisting of: (a) the second amino acid from the N-terminus is
leucine or methionine, and (b) the C-terminal amino acid is valine or leucine. [Claim 4]A
pharmaceutical agent for treating and/or prophylaxiéoof cancer, and/ or preventing postoperative
recurrence thereof, wherein the agent comprises a pharmaceutically acceptable carrier and one or
more oligopeptides of any one of claims 1 to 3, or a polynucleotide encoding the oligopeptide. [Claim
5]The pharmaceutical agent of claim 4, which is formulated for the ad- ministration to a subject whose
HLA antigen is HERrdaBtrGihidpgliinabitidgmaceutical agent of claim 4, wherein the cancer is selected

from the group consistingehbiaddenRIRES LY RSt CRAG S FRRRAYIRCRIWAL cargingma, esophageal
cancer, non-smalLcell lung ¢ gcerd]gl(\:lescjé:t_?%?,a%ggcg& fic cancer, prostate cancer, rer% | carcinoma and
small cell lung cancer (%%gfé% TR PTHE Bhamsacs e Ay EnPur BSif IO WAL 8 e ine.
[Claim 8]An exosBH@MHAY [t ésbitsasiitel siarrrdRTonipiet Advnpisin fhabsigopdpmaenstany one of
claims 1 to 3, andrepiitil Yeantigerza[GladinegiThe extseine of RIS FWheseindherkdvAtantigen is
HLA-A2. [Claim 1pladnethad fakiRducingan antigendeiesenting.crikhy dsig dhe.gligopeptige of any
one of caims 1.t0.3,[Clyp IThe msthed of dam 40, wherei the method comprisig the step selected
from the group consisting of: ?a% contacting an antigen-prasenting CaiRVitAHE SR8Bpetide of any one
of claims 1 to 3, &S BT REbHENE 2D BIFNicleotide encoding the oligopeptide of any one of claims 1
to 3 into alf BHitigenirdsertimgseetlifCatiom 12harenethediferlinddeiribaadGiith byfersing the oligopeptide

of any one of specific embodiments thereof, it is to be understood that the foregoing description is

exemplary and explanatory in nature and is intended to illustrate the invention and its
preferred embodiments. Through routine experimentation, one skilled in the art will
readily recognize that various changes and modifications can be made therein without
departing from the spirit and scope of the invention, the metes and bounds of which are
defined by the appended claims.



claims 1to 3. 42 [Claim 13]The method of claim 12, wherein the method comprising the step selected
from the group consisting of: (a) contacting a CD843ositive T cell with an antigen-presenting cell
and/or an exosome that present the oligopeptide of any one of claims 1 to 3 on its surface, and (b)
introducing a polynucleotide encoding a polypeptide that is capable of forming a T cell receptor (TCR)
subunit binding to a complex of the oligopeptide of any one of claims 1 to 3 and an HLA antigen on an
antigen-presenting cell surface, into a CD8-positive T cell. [Claim 14]An isolated CTL, which targets
the oligopeptide of any one of claims 1 to 3. [C 'lﬁlﬁ]ﬁhe CTL of claims 14, which is capable of

binding tqeygamplex of the oliagperlids, of ab.anc.ALclIRR 46 FANTAN HLA.A0laan.py an

antigen-presenting cell surface, [Claim 16]The isolate s induced by using the

oligopeptide of any one of claifigt ‘ .gf@’fgiﬁ?ﬂ%ﬁ?%‘é%ﬁg@lyﬁsl%,mﬁ'is induced by the method
of claim 18:}@¥din 18]An isolaféd alisgparplestaliing tetithuipleSentsconritsastnaeeids eomplex of an
HLA antigen and the oligopeptidesat:any, oseraf, claimedlaiaB: (SRR Eheant ggenting cell of

claim 18, which is induced by the gﬁ&ﬁg@cof gjﬁim&ggr( %LB%%'&%;&% -method of inducing immune
a

response against cancer in a supject, which comprising the step of administering to said subject a
vaccine c@%ﬁﬁé&g at least oni%c?i%oﬁﬁfﬁgﬁF@%Cté@ﬁr&m PreoRonprEgR RN gt one
substitution selected from the group consisting of:
(a) the second amino acid from the N-terminus is leucine or me-
thionine, and
(b} the C-terminal amino acid is valine or leucine.

[Claim 4] A pharmaceutical agent for treatin g and/or prophylaxis of cancer, and/
or preventing postoperative recurrence thereof, wherein the agent
comprises a pharmaceutically acceptable carrier and one or more
oligopeptides of any one of claims 1 to 3, or a polynucleotide encoding
the oligopeptide.

[Claim 5] The pharmaceutical agent of claim 4, which is formulated for the ad-
ministration to a subject whose HLLA antigen is HLA-A2.

[Claim 6] The pharmaceutical agent of claim 4, wherein the cancer is selected
from the group consisting of bladder cancer, breast cancer, cholangin-
cellular carcinoma, esophageal cancer, non-small cell lung cancer
(NSCLC), pancreatic cancer, prostate cancer, renal carcinoma and
small cell lung cancer (SCLC).

[Claim 7] The pharmaceutical agent of claim 4, which is a vaccine,

[Claim 8] An exosome that presents on its surface a complex comprising the
oligopeptide of any one of claims 1 to 3, and an HLA antigen.

[Claim 9] The exosome of claim 8, wherein the HLA antigen is HLLA-A2.

[Claim 10] A method for inducing an antigen-presenting cell by using the

oligopeptide of any one of claims 1 to 3.

[Claim 11] The method of claim 10, wherein the method comprising the step
selected from the group consisting of:
(a) contacting an antigen-presenting cell with the oligopeptide of any
one of claims I to 3, and
(b} introducing a polynucleotide encoding the oligopeptide of any one
of claims 1 to 3 into an antigen-presenting cell.

[Claim 12] A method for inducing a CTL by using the oligopeptide of any one of
claims 1 to 3.



(a) one or more oligopeptides of any one claims 1 to 3, or an immunologically active fragment thereof;
(b) one or more polynucleotides encoding the oligoasptide of any one of claims 1 to 3, or an
immunologically active fragment thereof; (c) one or more isolated CTLs of any one of claims 14 to 17;
(d) one or more isolated antigen-presenting cells of claim 18 or 19. [Claim 21]A pharmaceutical agent
for inducing a CTL, wherein the agent comprises a pharmaceutically acceptable carrier and one or
more oligopeptide(s) of any one of claims 1 to 3, a polynucleotide encoding the oligopeptide, or an
isolated ahtigih-ptbsenting cell'Sf asitrd efsiain: [eiaihsreb sanstand sempaising dutisisPselected from
the group consisting of : 43 [Claiier 23 [[{ahcinegomeredigopeptides of any one of claims | to 3; (b)

one or more polynucleotides qupégﬁggh&qlilgmeﬂg%@fmﬁﬂg}gf] Gh %J&QIQ@JQ%@T ?Xpristsikgle

form; (c) one or more antigen-presenting cells presenting the gligopeptide,.of any on clajms 1 to 3;

and (of) )one or more CTLsgthathéﬁzoéﬁgb eog?%?r%ﬁ]é) %%%0%1%‘&@%)?@%8 ié%géﬁaﬁcf?lgﬁsj one of

claims 1 to 3 and an HLA antigé%ﬁdﬁ’éfﬁ %ﬁf\"@'@n@bﬁiesenting cell surface, in manufacturing a

pharmaceutical composition or @&gentddrcdatiagarigenciaqpdtyencidatidepehypegiidy the kligppeptide of

any one of claims | to 3. of forming a T cell receptor (TCR) subunit binding to a complex of the
oligopeptide of any one of claims 1 fo 3 and an HLLA antigen on an

antigen-presenting cell surface, into a CD8-positive T cell,

[Claim 14] An isolated CTL, which targets the oligopeptide of any one of claims 1
to 3.
[Claim 15] The CTL of claims 14, which is capable of binding to a complex of the

oligopeptide of any one of claims 1 to 3 and an HLLA antigen on an
antigen-presenting cell surface.

[Claim 16} The isolated CTL, which is induced by using the oligopeptide of any
one of claims 1 to 3.

[Claim 17] The CTL of claim 16, which is induced by the method of ¢laim 13.

[Claim 18] Anisolated antigen-presenting cell that presents on its surface a
complex of an HLLA antigen and the oligopeptide of any one of claims 1
to 3.

[Claim 19] The antigen-presenting cell of claim 18, which is induced by the

method of claim 10 or 11.

[Claim 20] A method of inducing immune response against cancer in a subject,
which comprising the step of administering to said subject a vaccine
comprising at least one active ingredient selected from the group
consisting of; |
{a) one or more oligopeptides of any one claims | to 3, or an immuno-
logically active fragment thereof;

(b) one or more polynucleotides encoding the oligopeptide of any one
of claims 1 to 3, or an immunologically active fragment thereof;

(c) one or more isolated CTLs of any one of claims 14 to 17;

(d) one or more isolated antigen-presenting cells of claim 18 or 19.

[Claim 21] A pharmaceutical agent for inducing a CTL, wherein the agent
comprises a pharmaceutically acceptable carrier and one or more
oligopeptide(s) of any one of claims 1 to 3, a polynucleotide encoding
the oligopeptide, or an isolated antigen-presenting cell of claim 18 or
19,

[Claim 22] Use of an active ingredient selected from the group consisting of :



[Claim 23]

43

(a) one or more oligopeptides of any one of claims 1 to 3;

(b) one or more polynucleotides encoding the oligopeptide of any one
of claims 1 to 3 as in an expressible form;

(¢) one or more antigen-presenting cells presenting the oligopeptide of
any one of claims 1 to 3; and

(d) one or more CTLs that is capable of binding to a complex of the
oligopeptide of any one of claims ! to 3 and an HLLA antigen on an
antigen-presenting celi surface,

in manufacturing a pharmaceutical composition or agent for treating
cancer.

A polynucleotide encoding the oligopeptide of any one of claims 1 to 3.



