DESCRI PTI ON SPARC- DERI VED TUMOR REJECTI ON ANTI GENI C PEPTI DES AND

MEDI CAMENTS COWPRI SI NG THE SAME TECHNI CAL FI ELD The present invention
rel ates to novel peptides that are effective as a vaccine for cancers

hi ghl y expressi ng SPARC, such as stomach cancer, pancreatic cancer or
mal i gnant nel anona (nel anoma), and nedi canents conprising the

af orenenti oned peptides used for treating and/or preventing tunors.
BACKGROUND ART When conpar egpdbRip™MEsi ern countries, the norbidity of
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when compared with another type of stomach cancer (adenocarcinoma). Such diffuse (scirrhous)

stomach cancer tends to make rapid progress, and distant metastasis or peritoneal metastasis
frequently occurs, thereby resulting in poor prognosis. In many cases of scirthous stomach cancer,
it has already become impossible to carry out surgical excision at the time of diagnosis. Even ifitis
still possible to excise the tumor, the cancer often recurs after the treatment. Accordingly, it is
highly desired to establish a novel treatment method.

The death toll from pancreatic cancer tends to increase in Japan. 21,148 people died due
to pancreatic cancer in 2003. At present, such pancreatic cancer makes up 6.8% of the cancers that
cause death in Japan. That is, pancreatic cancer ranks fifth cause of death afier lung cancer,
stomach cancer, colon cancer, and liver cancer. The world demographic data was analyzed, and the
age-adjusted mortality rate, which is used for comparison among the mortality rates of populations
with different age structures, was calculated. As a result, in 2000, in the case of 100,000 males, 8.6



Taking into consideration the age-adjusted rate in 2000 (100, 000 peopl e of
the world's population), in the case of nales, 8.6 people died due to
pancreatic cancer in Japan, whereas 7.3 people died in the United States
and 6.3 to 7.0 people died in the United Kingdomdue to the sane type of
cancer. In addition, in the case of females, 4.9 people died due to
pancreatic cancer in Japan, whereas 5.3 people died in the United States
and 4. ' i ' i ] a of
canceP T A e e R o Onf RS g O

becong.¢ pevphadied irethe [Uritsd KingerodueWothe sdine fipalof carer. | th dpidase of 100(080
devel opnent of diagnostic inmaging, at present, approximtely 40% of the

t ot al foaglesdDepeopleidiat: dnevip pangieatic canser 1 tapar avhersas §.8 pedplo died i thedduitede
pancreatic cer_invol vi i stan tastasis, and further, there are also
many s AdE 5 opls dissin e Yot B0 dite fhejspmp e Pl Anus, the

| ocal | y- e i | Se 5-year
ol aq rARRCe B AR AR oer B 180 1 TRl BEARE 1B RBLECSE Wislin

t he dicggaiesl S cases in 1996. Although this rate tends to be higher than the
conventional survival rate (2%to 3%, it is still Iow Regarding factors
of devel opi Agkipgamto eabsideratiandbe age-ddjisted daeein 2000 d#60,000 ebple ofahé ewvddsact or s
includiqg |ife habit such_ as snoking, adiposis, neals, alcohol drinking,

and coppéaionddn thescage pf males.cho pronic gisd cue de pancreatie)ranisan iadapage wlieteas 73ct or
etc. are.invelved. ir ons f ,pancr.eati.c_cances .. ... ancr.eat i c
cancerp%%gleﬁﬂﬂ &‘ﬁz}II’gIe(i S%?F PP‘SISQII%I&&?BPIC B ﬁl?g?mIeﬂ Kr%‘f\?mc%gg e e ancer
has alyRagaRE0 IHERRRR/NAR G8I drFbhalsy T0URIB. 8RR AR to pARcréiit Bkt in 14
5-year”'survival rate of total patients 1S 5% or |ess, and prognosis after

t he divigrasss pespledied @mbk Ynited\Statds and 4.8dd Blipoplé Wiel in the &Jnited Ehegom ik

pancreatic cancer, the rate of this cancer as a causative disease of cancer
deat h to thegame fige 1o canger e Abesd theamertalityl ratel dpeit) pangieathic eaticerd fapan bes becomeent |y,

mul tidi sciplinary. ther i ncl udi ng.a surgi.c XCi siop.as a. main,
T eat et o of Aadtemmutiaer b Ih st L feveioanet ohdiashosicmaging, a

Howev 0 I i o) f L G .af . i ned, and
e, Pleseito apbrBiitaatly R ONEHE Mo raridfe S (il pAfEIE Hhell ORI

neces padgyessive pancreati€ caitenivolving Estint Peetdtasis Kand fahéCthereVdié 8l8o nfan9fchew _
cal l ed mali gnant nel anoma. Anong several types of skin cancers, nelanoma is
hi ghl yheiekth¢ ganicer ib discovered mfter it hastrieachedia dbcaliyt-advanted camoatisthges att wigichtugloe s t

d f [ dthus it i, ly f d.. A cells that
HEGEN T N TR NN IRAE Smn s RN
[ I tes. . I I
cal] 4 BEMIREN S5 R, Ao 0P 50 G5 B O A onERNTBA,

i nCr eagk 6 tBAYE) UL 3fill Yovd aldHECRSHANSE deRSlofing Pattirdati® fcarr, iiNRAERSR 1 N
exposure to ultraviolet rays due to a reduction in the ozone'layer in the

at nos phggested thatsadois/factors inctudirgrlifehabitesath asshioking, adiposis, theals) alpaho] dtitldng,
-incidence of nelanopa varies from1.5 to 2 people in 100,000 in the general
popul &ad epffecpre as well as chrenje pangreatitis; figbetes gensis fagtos|ofc. aredowlved @ﬂ@@@segeom e
develog nmel anoma _per year. On the other hand, in the Western countri es,
nore CHER“S*Yo Lof peopl e devel op nel anoma in 100,000 in the general
popul ati on. i i @l & : p such
mel anoma | np%%éég%%@%ctﬁﬁsen%%g&g#%oé u ngIIII%%d/%ﬁ% t %@@g&%@ﬁggﬁ atghat

t he i abéadseegretedrwhancsiain syndtichy appear. | Astadwesui, geeSyedr Buivival wig bfltotdUnder
such circunstances, people who live in Europe, the United States, and

Aust r hticatsds 6% ortless.cmd prpgnesinafiea theriiagnesislisenegmeiniovat t He fodifficulty fethe
occurrence,. of . mel anoma. Furthernore, surprisingly, the occurrenc f,

o1 an G 0 PRERE Fitcio i 7l Gl Gnreras e gisdive siigas Ciscaner dead is o
forei ﬁﬁgn-' : ! t 5@£§ 4udi e ﬂﬂﬂﬁﬂ' h from
nelan%%g I g%%%%?iﬁgﬁgpéhﬂg%zgﬁ apg%vﬁkggangwa&@gVe op501§§%&dF%§% of
age. QR a stirpitall dXeisidaNB & Mhint tRiatimdht, SERIR MHeRGY CaRIOS cheiotieRPFEhaViRen 40,
and it is the %?Shest for those in tﬁ%ir 60'§ﬁ%¥d 70's. The onset of this
di seasariedoathi HdWwoon, noglrastit imprevement pfthetapeutit leffectzice de wbtained,aand thas the he

di sease never devel o in childhoqd. Recently, the occurrence of nel anoma
t ends eﬁt@blﬁlémﬁ@f %a%\ieﬁéeqapp%arﬁeaaﬁ weently nesestaRei 1 20's and 30's. Mel anoma
devel ops regardl ess of sex, and both rmale and fenmale patients suffer from
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accounts for 30% of all instances of nelanoma. As characteristics of
Japanese patients, nelanoma al so develops in the foot and the nail portions
of the fingers. In addition, as in the case of Western patients, nelanoma
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Thus, if an i mmunotherapy targeting an antigen specifically expressing at a
hi gh I evel in such a cancer can be devel oped, it can provide a therapeutic
met hod effectively elimnating the cancer al one, w thout inpairing normnal
aut ol ogous organs. Mreover, it is anticipated that such an i mmnot her apy
can provide a therapeutic nmethod applicable to patients suffering froma
term nal - stage cancer, for whom no other treatnents can be inpl enented.
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control of cell growh. Since SPARC is _expressed in osteoblasts,
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Cancer Research 11: 8079-8088, 2005. [Patent Docunent 1] Japanese Patent
Appl i cthesedn their. 60X0ad- 70053 6 §8e prspibisiseak i EiEldhnndoivexmpmely oive, dwt thiscdoge
Sol Vedno Xnéageﬂu!ltntﬁg %}siegsg never develops in childhood. Recently, the occurrence of melanoma
tends to be increasing in young patients in their 20°s and 30°s. Melanoma develops regardless of
sex, and both male and female patients suffer from this disease. In the case of Japanese patients, the
site at which melanoma is most likely to develop is the sole (the sole of the foot), and it accounts for
30% of all instances of melanoma.  As characteristics of Japanese patients, melanoma also develops
in the foot and the nail portions of the fingers. In addition, as in the case of Western patients,
melanoma develops in all parts of the skin, such as the body, hand, foot, face, and head.
At present, methods that can be applied to treat melanoma include a surgical therapy, a
chemotherapy, and a radiotherapy. However, as a therapy for alleviating the symptoms of

metastatic cancer or intractable cancer, to which the aforementioned therapy cannot be applied, an



It is an objective of the present invention to develop a nethod for
enhancing the immunity of a patient suffering fromnetastatic cancer or
intractabl e cancer, to which surgical therapy, chenotherapy and
radi ot herapy are used as treatnents for tunors highly expressi ng SPARC,
such as diffuse infiltrative stomach cancer, pancreatic cancer or nelanons,
can hardly be applied, so as to alleviate the synptons of such cancers and
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(1). (3)A nedicanent for treating and/or preventing tunors, which conprises
at | east one type of the peptide of (1). (4)An agent for inducing
antigen-presenting cells having high ability to induce tunor-reactive T
cells, which conprises at |east one type of the peptide of (1). (5)An agent
for inducing tunor-reactive T cells, which conprises at | east one type of
the peptide of (1). (6)An agent for I nduci ng anti gen-presenting cells
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such a cancer can be developed, it can provide a therapeutic method effectively eliminating the
-cancer alone, without impairing normal autologous organs. Moreover, it is anticipated that such an
immunotherapy can provide a therapeutic method applicable to patients suffering from a
terminal-stage cancer, for whom no other treatments can be implemented. Furthermore, if a
cancer-specific antigen and peptide are administered in the form of a vaccine to a human having a
high risk of developing such a cancer, there is a possibility that the onset of the cancer can be
prevented.

First, the present inventors have performed a genome-wide gene expression analysis.
They have analyzed 23,040 types of genes in stomach cancer tissues and normal tissues utilizing a
cDNA microarray. As a result, in 11 out of 20 cases of patients with diffuse infiltrative stomach
cancer, the inventors have identified Secreted protein acidic and rich in cysteine (SPARC), which is a
gene highly expressed in stomach cancer tissues, and the expression level of which is 5 or more
times higher than that of normal tissues (130,000 times higher on average) (Figure 1). The SPARC
gene is expressed at a low level also in normal adipose tissues, mammary gland, ovary, spinal cord,
testis, uterus, placenta, etc. However, the expression level of the SPARC gene in any of the
aforementioned organs is lower than that of normal gastric mucous membrane by a factor of 5 times
or less (Figure 2).

Other researchers had already reported that SPARC is not only highly expressed in diffuse
infiltrative stomach cancer but it is also expressed in pancreatic cancer and melanoma. Moreover,
the present inventors have found that SPARC is secreted in the serum of melanoma patients, and that
SPARC can be a useful tumor marker particularly for the early detection of melanoma (Japanese
Patent Application No. 2004-303688; and Clinical Cancer Research 11: 8079-8088, 2005).

SPARC is a 43-KD acidic secretory protein consisting of 286 amino acids. This protein is
rich in cysteine, and it moves to the nucleus during the cell division phase. In addition, SPARC
controls the interaction between an extracellular matrix protein and a cell, so that it can be also
associated with the control of cell growth. Since SPARC is expressed in osteoblasts, thrombocytes,
and wound areas, it is considered that this protein is associated with the repair and reconstruction of
tissues. Furthermore, it has also reported that SPARC is highly expressed also in cancers such as

melanoma or osteosarcoma and in the interstitial cells of tumors, and that the expression of SPARC



(A) a peptide which consists of the am no acid sequence as shown in any one
of SEQID NGCS: 1 to 3; or (B) a peptide which consists of an amno acid
sequence conprising a substitution or addition of one or several am no
acids with respect to the peptide consisting of the am no acid sequence as
shown in any one of SEQID NOS: 1 to 3, and which has ability to induce
killer T cells. (7)An antibody against the peptide of (1). (8)A killer T

cell, . @Hﬁ%} tion conprising such cells,
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antigen-presenting cell of (9), which is induced using t he agent of (4) or

(6). mtmm@mwmmpmaﬁonwm4mm) Pepti de of the present
i nvention, and i mrune inducing agent for cancers conprising the sane The
pepti de of the present invention is described in the foll ow ng:

DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention

It is an objective of the present invention to develop a method for enhancing the immunity
of a patient suffering from metastatic cancer or intractable cancer, to which surgical therapy,
chemotherapy and radiotherapy are used as treatments for tumors highly expressing SPARC, such as
diffuse infiltrative stomach cancer, pancreatic cancer or melanoma, can hardly be applied, so as to
alleviate the symptoms of such cancers and so as to carry out an immunotherapy suppressing the
growth of such cancers. That is to say, it is an objective of the present invention to identify a
peptide derived from an SPARC protein that is overexpressed in cancer tissue, which is able to
induce a strong immune response to the aforementioned cancers without causing harmful
phenomenon to cancer patients, and to apply the identified peptide to a tumor immunotherapy.
That is, it is an objective of the present invention to identify a SPARC protein-derived peptide that is
able to induce human killer T cells and helper T cells having reactivity to tumors, and to provide a
means for carrying out a tumor immunotherapy on patients with various types of cancers highly

expressing SPARC.

Means for Solving the Problems

The present inventors have identified a gene, SPARC, that is highly expressed in diffuse
infiltrative stomach cancer, by performing cDNA microarray analysis on the aforementioned
stomach cancer and various normal tissues. The expression of SPARC is observed also in several
types of normal tissues. However, the expression level of SPARC in normal tissues is significantly
lower than that in cancerous tissues. In order to examine the presence or absence of the induction
of antitumor immunity by SPARC-specific killer T cells, there were utilized BALB/c mice that
express mouse K molecules, the characteristics of the amirno acid sequence of the bound peptide of
which are identical to those of HLA-A24 that is the most frequent HLA class I allele in the Japanese

population. Human SPARC has 95% homologous amino acid sequence in comparison to mouse



(A) a peptide which consists of the am no acid sequence as shown in any one
of SEQID NGCS: 1 to 3; or (B) a peptide which consists of an amno acid
sequence conprising a substitution or addition of one or several am no
acids with respect to the am no acid sequence as shown in any one of SEQ ID
NOS: 1 to 3, and which has ability to induce killer T cells. The
term"peptide having ability to induce cytotoxic T cells" is used in the
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horo| SYRRECSSFrE iSarviyBt e o8 theamige i Prolongedert noht rlgaeTErers: Yhsthsr o vatér red
s an 1AL BTt s LbsBRC R oo XEpA8EH oL e Bhohifil Apiheac TRy 1
host %bﬁde%ﬁﬁa%ﬁ g cOfvadaid Gkatiticd! PAS atr&dllt] idWas FRAd abf Aepefil Hating alaost

cel | y preferably be used. An expression vector conprising a pronoter at
a posiaminnacidsegbénee ad showarie amy iy of SEEIO NOSoHtoRisfable td indugediliar Tecellsthatsed.
In addition, a transfornmant having a gene encoding for the peptide of the

pr eserlestiayaaneer sellscxprepuing PRARE lirigrmare. the) gromidy of the trapspleated mquen eanoer
expression vect oL, iHL0 a host..As.a.host. an ne .of a bacteri. yeast, an
ot el pplessing SEARC & Slppidiie e impieaf M e rabuht Fatiindlas e
intro 4.0t : 1 o] : ] depsrai type
of U Sy inéloh #RiniEe FORBIonged 1R K b e R G e

pr oduglese fibdivgs. i s cul tured, and the peptide of the present invention is

then generated and accunulated in a culture. Thereafter, the peptide of the
present i nvdieipeesent inveiongueddesthefpllewiag tnyesntitne, so as to isolate a

reco nt%bnant AP Ee%hed gf any of the following:

(A) a peptide which consists of the amino acid sequence as shown in any one of SEQ ID NOS: 1 to

-

3;0r
(B) a peptide which consists of an amino acid sequence comprising a substitution or addition of one
or several amino acids with respect to the peptide consisting of the amino acid sequence as shown in

any one of SEQ ID NOS: 1 to 3, and which has ability to induce cytotoxic (killer) T cells.

2 An immune inducing agent for cancers, which comprises at least one type of the peptide of
.

3) A medicament for treating and/or preventing tumors, which comprises at least one type of
the peptide of (1).

4 An agent for inducing antigen-presenting cells having high ability to induce tumor-reactive
T cells, which comprises at least one type of the peptide of (1).

®) An agent for inducing tumor-reactive T cells, which comprises at least one type of the
peptide of (1).



When such a transformant is a prokaryote such as Escherichia coli or a
eukaryote such as yeast, a nediumused for culturing such m croorgani sns
may be either a natural nediumor a synthetic nedium as long as it
contains a carbon source, a nitrogen source, inorganic salts, and the like
that can be assimlated by the aforenentioned mcroorganisns, and it is
able to efficiently carry out the culture of the transformant. Moreover,
such | tur : i Ot ik : AR eXctiReP! i ed
for culturi %ﬁlr%a né?(grflg%%%gF%#epéé%H%{rgo%gggdrﬁd §qrr£§1 %}@%glrlr‘%l eti1on Cg? E't he
cul t ureelld, WicheBinpRs 8 keldhcligsni pépideof dngof theYollwvingi ol at ed and puri fi ed
fromthe culture of the transformant according to a commpn nethod of

i sol atArmpeptide phichfconsints of theeqind ecid sequence Bl shavey imany aee o SEQRUR2NEIS: 419 no
acids” is used in the present specification to nmean generally 1 to 10 am no
aci ds?’;%’referably 1 to 8 amno acids, nore preferably 1 to 5 am no aci ds,
and particul.arly. prefe .10 \ acids. (f ; I : am no
aci ds _)apepl:ge leﬁgﬁ??s&%a(’?gﬁg%lg & aﬁgd %ﬁﬁ%ﬁe amon 3]n§ca%3b§%®l§gﬁg%d&é%%pﬁogl ng a
subst bt WlBhiho 86d WitPRspict Bk RiptidCHRBingFtRandHd 8d Yqhéhck aSHRMN HO t he
pepti de consisting of the am no acid sequence as shown in any one of SEQ

| D NOg&y dnetod SBQIBYNOS: ko3, al wisitlehas apiligoo debhcokillercleells.ed by persons skill ed
in the art based on information regarding the am no acid sequence as shown
in an{Done A&h agERdypesimtthepeptile®f (ffhat is to say, a peptide which consists

sever 8 ani AL G NG e Sanbet ot e aecHapialon domaiEnc el e iR "any
one Oisiﬁgeiﬁghﬁé %pﬁgg §(1an whi ch has ability to induce cytotoxic T -
e odB e By

cells, can ny given nethod known to persons skilled in the
art, s9ch aantdhtgeafEsentiptdednehicle presontal complbixtvan HLAgmoktile akhie peride ng
nmeans, or nutagenesis. For exanple, site-directed nmutagenesis which is a
genet bf(lgngi neering neans is useful because it is a neans for introducing a
specifjc mutation into a specific position. Such site-directed nutagenesis
can bél®ar r Tagaigen-pirsenting (%I)eg’&cﬁﬁéﬁ‘?"r%dmgethﬁ?gfpt‘g( rk - A laboratory
Manual , 2nd Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, NY,
1989 (hereinafter abbreviated as Mol ecular Coning 2" Ed.), Current

Pr ot 0gpisT MODFEXFOR WARRENG OUY THUNVENEIONL to 38, John Wley & Sons
(1987-1997) (hereinafter abbreviated as Current Protocols in Ml ecul ar

Bi ol og}))Peptideaf the presentAsvediiars andiguninetimtucing agonk fyp cansersichmprising thersamd oned

pepti de of the present invention is able to jnduce, i munity agai nst

cancers. Thabwftnaéeﬁﬁth%ﬁ%entwmmﬁ%ﬁr@%&@egﬁowmne i nduci ng agent for

cancer whi.ch _coppri ses e_pepti. f i } . The

mun ) AR 5T RD Rt ot R PR et SeqtsniE AT Ry bl SRR MO 10900%
or

vitrog. gx Vvivo, in vivo, and preferably ex vivo, so that it can induce
kKiller’T cells, helper T cells, or an inmmunocyte popul ati on conprising such
cel | s (B} hpsptitiy whith @osistgoflamaming acicgguense canprisings subditutintor baditioroét anhe
present invention The gresent,invention al so relates to an_anti body

t hat oeevigral 2einoaciisrwithhrespgebiosthe pmingeacid sRAEeRCE 25 SHOW By e rSEQ D
prese jnveptiqn.as .an epito At i gen and a killer T cell induced by
ex Vi S\B)%Ht?ﬁ’ﬂ?ﬁt“fhﬂ)c ?Mﬁ‘ﬁtt?ﬁ’ﬁu%g?%é tcﬁ]lg' af orenenti oned peptide. In
general, it d %dh 1 ; | : il t Att unor
activity tha gisces&{sa?%ﬁgg‘gr t %%Bgﬁgﬁ]ggugénlcgﬁgof(%og%hs B Tﬁlg tg@nfpi?ég%éy of
t he prspseivhtion s @it 8 Peptidy hiving®a ddtieity @ sfinlulesd tamat-reactivie killdy T oellsa nonocl onal

anti body. Such an antibody can be produced by a conmon nethod.
A method for obtaining/producing the peptide of the present invention is not particularly

L

limited. Either a chemically synthesized peptide, or a recombinant peptide produced by genetic
recombination, may be used.

When a chemically synthesized peptide is obtained, the peptide of the present invention can
be synthesize<d by a chemical synthesis method such as an Fmoc method
(fluorenylmethyloxycarbonyl method) or a tBoc method (t-butyloxycarbonyl method), for example.



For exanple, a polyclonal antibody can be produced by inmunizing a mamral

or Ayes with the peptide of the present invention used as antigen, then
collecting blood fromthe mammal or Ayes, and then separating and purifying
an antibody fromthe collected bl ood. For exanple, mammls or Ayes, such
as a nouse, a hanster, a guinea pig, a chicken, a rat, a rabbit, a canine,
a goat, a sheep, a bovine or a horse can be immuni zed. Such an

i muni I %Qg @5%
antlgéﬁq%ggﬁ e & nls ere |nes §%$P§g§@§% w£$§%®ﬁays As a
dosageonihdréi u&ﬁwh@wgzﬂg of antigen can be adm ni stered once, for

exanple. An a nlnlstra ionroute is not particularly limted, and

subcut aneousWheinthe peritidavf the present marentioa isproducadiini the ﬁirma)famcombmamtqamiem,t oneal
adm nistration, intravenous adm njstration, intranmuscular adm nistration,
etc. daNAfevig aayceetid B ECBBHCHFIHAD! emrém@mef&ﬁeMa @W@aﬂw@ .dirdsol ved

[ bl e .buf § f
buf £ o0 o ! ¥ i o E%é%%aaaﬁﬂ‘#‘sﬁ{“m"éag teatulel Sy
adj uvapbaRk i ?&quﬁggg% d it can be used. Thus the

or Ayes

i mmuni'zed ma or a certain period of tine. Thereafter,

if the anti badyn éxpresslonmecteaaaecmacmb&tﬁraumanb&slﬁwpﬁbaﬁgduta hist 6l 800 to
1,000 gg of antlgen for exanple. One or two nonths after the final

i municapatiloaf being Eomeratad intecthe ¢hromeseme of iarhmmeeﬂemammﬁmblbfoem Abhe
t hus coll ect ed ood ol cIonaI ant| eru s .then separat ed rified
b5 P VP et RO Gl or S BE g b ee ifodise i T

Filt P?‘*P%‘%“%%?%m ogra%a%ﬁ&@ﬂ%@g USSR SO 1 i

chr omgheptien bsh bepréduced By aaxoa@cxﬁ@ﬁelaforanaﬁiome‘d éméss@m bedﬁﬁcimotahﬂfst r ¢gQgni zes
the peptide of the present invention. the ot her hand, a nonocl ona

ant i bdwst, emnotiseof athacteria, mst,mneqnamlmgll,amdybmd@mﬂ niaybe esminpl% exprgssiona

hybrldona can be oht ai ned ceII fusion of an anti body erating cell and
a’ nyel'6f8 3 ?rggsit @@dﬁ@gvntmﬁéh@aﬁwp pn &ﬁttm%ﬁyu &2 t he
preseqkm;nventlon can be obtalned by the follow ng cell fusion nethod.

As an anti body-generating cell, a spleen cell, a |lynph node cell, a B

| ynphocyt e, [Rkhetfi@eht ifRnAéH, HeRelstbhRt h@aoum Bb&Rds allufea! aﬂdsthé'ﬁe%ﬁde s an
antigen, the peptide of the present invention is used. As an anifmal to be

i Mmunitaepteseat myersion isthermgenemtedtand atdukelatehineculigred . Theneafint, thgeueptide of the
adm nistered tqQ such an _aninal according_ to an ordinary nethod. For

exanp|péesea1@@§5ehl§%l}¢ce¢ﬁemﬂewlwdsqasdaﬂselwﬁsm@m@tawuaaj uvant such as a

of The. pr csaieh SRR A neftis AR figh P o ok A R ole o)

Vi a i ReAVE RRdfn? 45830 LiRinguck WREMbARSIHS ndl Benéitef 8trdafial rhém&ﬁfdﬂtaaneous
adm ni'stration, intraperitoneal adm nistration, etc., several tinmes; so as

t o i myymthete mbrhummsriaﬂlg asTiheongadist eecarbannsoume) d inudgengseume dhorpanic sk, mddie as a
spleen_cell is obtained fromthe ipunized aninmal, and the thus obtai ned

s pl eedike dhat cansbe aseimilaigd by the qfweaew@%mrmma@em Hbledo giiieathncarst hod

((1 Kaohler et al 56 1975) t her e ri doma.
s 0b Byl ogond iy Py ) cinae SR oRFRE S e bondiReisics
strai dﬂ&nﬁ% bt of
such ce tgﬁ?ﬁ%%gﬁﬂls cg???ed out%hgm§u3|oﬁmg?gﬁ%$§¥ﬁgﬁg é?ﬁﬁo gﬁﬂrﬁ&ﬁe
gl ycoltheeultbentipeptidels thespreseatinvéntion sl de tisolitedrind putifiat freta ik caﬂlttmrof the
conpletion of the cell fusion, a hypoxanthine am nopterin thym dine (HAT)
ned|uﬁmnﬁb@@%@waeeﬁmdpngmn@waﬁwﬂmdmﬁapbnwemﬁhnnﬁwm&ap@ﬁﬁ@dona obtai ned as a

result of t cell fusion is.claned hy,a |im dilution nethod Furt her,
S heceasar yl e S gF evedal et S60F” By v @greeﬁemma&g SRFAR t he

S:ﬁfair %@ 3; prr%nl?caﬁgﬁ&%mds%@%%w S pmcgﬁﬁ rec S%fa?gnllgt t%}]aéﬂhée%(‘rtlﬂ%géen of the

preserptarﬂcamyapremfablynosadunoaad orteRa@pledlQer 3 afaeidyal anti body of
interest fromthe thus obtalnedgngrldona the hybridoma may be cul tured by

a conmon celA peptide wnsstnmdf oy awinozsisl sequenéesomyrising asebstittion eradldition of one
nnnoclonaléantlbod i nterest may, be then purified fronlthe culture
super (PhBYE @%ﬂlreﬁaectﬁﬂ; seﬂaﬁamem&eﬂ@ © ARNOREId SEqYenFecas SPOWHIN he
culture supernatant or ascites according to an ordinary nethod. For
exanpl e, amonium sul fate fractionation, gel filtration, ion exchange
chromat ography, affinity chronatograp®y, and other nethods may be conbi ned
as appropriate and used.




Mor eover, the fragnents of the aforenentioned antibody are also included in
the scope of the present invention. Exanples of such an anti body fragnment

i nclude an F(ab')2 fragnment and an Fab' fragnent (3) Killer T cell, hel per
T cell, or innnunocyte popul ation conprising such cells The present
invention also relates to a killer T cell, a helper T cell or an inmunocyte

popul ati on conprising such cells, which is induced by in vitro stimulation

usi ng ' £ ' i I I\g/&%rgﬂmg'- ral

bl oodaﬂg}k;(?rnpﬁ?cgg/gt(gg) fgfrosf Eﬁ%?eiﬁﬁﬁ%pﬁ@%ﬁ?%gﬁ@#p d(;%ryt S arbZPSU mul at egpélag vitro
W th HR8adee hidemetion RealdiRSROiminG Weia skquinceas bhova i@ @dny osed fISEEIINOISE | ng
tunor-reactivity are induced. Thus the activated T cells can be effectively
used tw3. drhahisdpisiy e peptidewhichheomsigty obén aminoerid sequenéregomprising ialsubsibpivh de of
the present invention is allowed to be expressed in dendritic cells that
are s©F akiifionpiioge Ar pvesbATIAGCds Wit 1Pspectity egmingaci seagency a8 SRy ay

cells ex i Y i geni.c, pepti.de.are the =N e

o0 SR SEAIRNGASL AL bRy REPUIS LB SN S 300N,
el PehnyTeie thethBd it (FRLRGeR RHL A /séh SURUSER M hehial Syrftitis e

i nduce y ex vivo or 1n vitro stinmulation using the peptide of the present
i nvenigertic anginedting e Sor mulagéresis. Horrarhrapleofitesliretted mitapenesisswhioh lisi or
used herein include a cell growh factor and a cytol dne. | The thus

obt ai genblR engingermg HeAns 1S fyeg e #)1$ 2 means; g Hepecifie MuANor EWRRI si ng
such cel|ls is.trangferred.into a_ bod so .that .tumgr. can bhe s ressed and
t hat ERS p%%?nbeg‘ﬂfﬁe%@%ﬂrsge‘gwn% Sk carried %@r?%%o%‘gqgﬁbbeaﬁg

pept i S i j i | I Teg8l dmrn@r  an
i m‘run%’gg}?%ﬂa%ggﬁ a§ i%gébgo rrp§ :}‘}51%1%1’ szﬂdcﬁaé gI% [ds;gp%%i ﬂgﬁb?rsﬂ%&g%%rr’ecgl? épnn g
SUPPr eRSHAANYITORY Gicpthdften shisteviaed e delbake Clodng b¥ Bd.pdlieed: Preseokdhngl y,
the present invention provides a cell culture solution conprising

t unor Malemiar Béoldgy Shppienzanti1 ta38, felpt Wikey &iSonhd 9BF-634 therainadiar gbbreviatgdiang such

a cell_culture so]uytion % iller T cell, a helper T cell, or an inmunocyte
popul &urient Pretacnls igiMelecular Biolegy<etc. whi ch is capabl e of suppressing tunor

grow h, can kb r. R P C,. L i I: . ovi des
grovth: o el SRR y Shlbles IS L)Rienb 15 BEREDE ok YDl iRl OV

| NMUNQS HdBed Rty AANSOENEES! NS UGB R&khtSinveitibe ProvRiEh ah $@auh# enducing
aforenmentioned cell culture solution and a cell culture vessel. (4)

Medi c agenforaénceisewhicke smmprisesithe pépitide of the ptesendinvergioand/ or preventing tunor
(cancer vacci ne) . . Since the peptide of the present invention is able
to i nduce cdhed&nmygpg indugieg pgentofthe pessent ipvention used forLaneses isMsciaWraeran
agent for treating,and/ or. preventi ancer. For exanpl tepl a.such as
B (B 91 o o BRLE e ot B 385 Hhaued Rile A Betefef bl Bua” D
pr odug ' r?édgf Wisig 980 QN6 Akt ifnPhrtihdBnR@Rly a88nR kbardcBR. Pr esent
inven?l?lglﬁhigcﬁﬁmgﬁéta esv%ct or, or viérbgseg such as vggci nia virus, into
t he genone of which DNA encoding for the peptide of the present invention

has been incorporated, can be effectively used as a |live vaccine for
t r eat i(RAndibddioe! the prossntinvaptiBinan cancers. It is to be noted that the dosage

and adm nistration nethod of a.cancer vaccing are the sa as .t hosg.in the
Case of an OPAPHETY YR GRe FIEE o OGN BaCefommitin g pr whole of the

aforementioned peptide of the present invention as an epitope (antigen), and a killer T cell induced

by ex vivo or in vitro stimulation using the aforementioned peptide. In general, it has been known
that such a killer T cell exhibits an antitumor activity that is stronger than that of an antibody.

The antibody of the present invention may be either a polyclonal antibody or a monoclonal
antibody. Such an antibody can be producéd by a common method.

For example, a polyclonal antibody can be produced by immunizing a mammal or Aves
with the peptide of the present invention used as antigen, then collecting blood from the mammal or
Aves, and then separating and purifying an antibody from the collected blood. For example,

10



That is to say, DNA encoding for the peptide of the present invention
(which is used as is, or is in the formof plasm d DNA incorporated into an
expression vector), or a reconbinant virus or reconbi nant bacteria
conprising the aforenmenti oned DNA, can be admi ni stered as a cancer vaccine
to mammal s including a human, directly or in a state where it is dispersed
in an adjuvant. Likew se, the peptide of the present invention can also be
admi ni gt ek e 'ﬁgﬁﬁ@g 3;&%: i o b ReLsiad 4 n
adj uvéﬁ‘t gopgv%&%?r% esmol?se’gldn adj u’\}el nt gé%(’jg\?ﬁ&t%ﬂ’eé%!r’ gg@hﬁ’% nveﬁ’taig(z)krllt(’a1

i ncl udestrep, NBOVRS 6 & Hofseush e Btlhuviged , SEECan iremahiestidndhedied isski®winliM)

| i popol ysaccharide (LPS), an alum adjuvant, and a silica adjuvant Fromthe
vi ewpgiersonspskiltediin theyartt o Forrxampleaan anigelymay he adnaivisisredt2eorBrtiogsdt interdlaefant
(IFA) s prefera used. e of .a cancer, i s, not %@rtic¥larly

't Bl ded ipresiopaminsnty 005 Binapt Bedt S veanseRdions 1o omch
CanCer L0l O AR AR SARORNSE hof AR a;PRARLE T b AREESus DERAGECRANCET
) g cC reas ca

gal | bl"adder” cancer, angi ocar Ci ncer, ncer, thyroid
canceliptrd¥alaAsRNe {diBhikeitien! MRbLARRERA adrhiiseaMHEe! intRFERAS ar i Mstration,
pheochr onocyt oma, head and neck cancer, brain tunor, chronic nyel ogenous

| euk erntegmuscultreadmieistrationpets. tanubeesdaicdirad apprepriatel v Muiteover, akiadhgen @artser |

bl adder cancer, prostatic cancer, testicular cancer, uterjne cancer,

ovari ahsselyed iy a suifable byffer contauning anadiwisnt. fayexampledin ac%e@? uties sontaining | ay
express SPA uch as stomach cancer (iLn_partjcular. di.ffuse infi.ltrative
stonaéﬁn@ﬁwggwféaﬁﬁﬂ%ﬁgé'%§%ﬁﬂﬁﬂ@?ﬁgﬂﬁi%gﬁﬁ%ﬁﬁ¥%“‘T?%A&ﬂ#%§§1§ﬁ6hﬁP; are
typi cgle LxANP! es. The peptide of the present invention acts as a T
cell epitope to induce a cancer cell-specific killer T cell or helper T
cell. Thus, Thue thedpinuéred maihiieal pr Avesik bratvons catain period ©f tineasThureafiged f or

preventing and/or treating human cancers. In addition, if the antibody of
t he prtke ertibody viéartineseasess aglpstogter ean b icried oieusieg 106 o, 1.8000 spAr@ntigens fetancer

antigen, it is also useful as_.an. agent f.or. preventi and/ or.treati.ng human
cancoresmpl. it Gun Gt e o gDt SR Hioah e el el SR

i nventj adHL 1 i ettt et her
it SO A3, 5 A S LR B 0B ol i B P M o S e 130
neces salordingl setiicddadliiding véntdfugdtionastapitaien isinnatdmanivin sulfitg of pbigétayless .
Moreover, the peptide or antibody of the present invention can also be

adni nigdycel, edirdmategranby toch esigel Blsratgy elypmatograply, dora OPF

t hrough.nucgsa. The term "carrier" is eq herei 0 nean human,ser.um

b1 b D GG 44y S8 a1 §18Ain 2 gRlveioraamey Yok eohias M BRI Ratde o

t he Iing&ﬂ&, sed. As a dosage, the peptide or antibody of the
prese |nveﬁa@%ﬁ can be adm nistered within the range between 0.01 and 100
ng per adul tOp®E otheiMantl S haddcinal ddbeiyeen bt BiftaidebBgsteping @hybridhiaedFé0  t he
af orementi oned range. The dosage formis not particularly limted, either.
A fr eexamglej suthpy hybnidoma gan dvegm%mddoymaﬂdﬂiaenl ob yn uttbady-generatingi ¢sllemd asuch

.as sugar, may alsq be_avail abl e. ampl e f auxiljary. subst ance,

whi ch fﬂﬁ}o%c%dé&lygﬁd‘i%ﬂ%‘ggéﬁ?m&?ﬂ‘FI‘?@nﬁEi)’i@g Attibofly efifie Bresqt niian can be

t unor - i i T ] -] y ivity, include: nuranyl-dipeptide (MDP);
e e

bacteria onen acteria; | SCOM described in Nature, vol.

344, p. 873 Asldd¥UMibodyaRAdthihg(det 2alspitef eéll H‘?ﬁnF;tholie B hphdte, ortitSlike-
1438 (1992); |iposone; and al um num oxi de. Further, immunostinulators such
as | endbhainedrfrons the iimoyhized animalds ufeidci Baan kntigey, the peptideoiithe present musrition ay y
substances. O her, exanpl es of, products used herejn as auxil|iary substances
i ncl udsed. cASou Aaimal iy be HARHRIZh atTHAUSS: &Withohthe dikercan distused. i M atigen dg | s,

such asg LL-2, llL-4, 11-12. 1|- LL-6, or : g Qsyl ] or

set! v AR 1 ot el e e et Jisndt, PROPELARIG F PR 04 ¢

nat ur i Bqid Tofiptisiad An! ddRRBR MRACENAChHSlefe I RInd’s adjuvant or incomplete
Freund’s adjuvant and the peptide of the present invention used as an antigen is administered to an

animal via intravenous administration, subcutaneous administration, intracutaneous administration,

intraperitoneal administration, etc., several times, so as to immunize the animal. Thereafter, an
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Furthernore, the aforenentioned antigen peptide is added in vitro to cells
collected froma HLA-A24-positive patient or allogeneic cells isolated from
anyone el se who is HLA-A24-positive, followed by antigen presentation of
the cells. Thereafter, the cells are adm nistered into the bl ood vessel of
the patient, so that killer T cells can be effectively induced in the body
of the patient. Further, the present peptide is added to the peri pheral
bl ood | yaB{x £ [NTaT : tot}%in@ﬁ’ &8 ifin ﬁSﬁ]’E&Faﬂhﬁaltﬂﬁﬂﬁ ured
in vi taJrlo. gggﬁﬁg%&?ﬁog%%%?ef?ga%gn e |trf1@uced Invitro, ahd t g;l{l%an be
t hen pbhinedssledn@ell 3ahdy fased withsralelerha tdlieacp@ting 00 a kifowdi methdd & Kphlef étwh) vi ng
cell transfer has already been carried out as a nethod for treating
canceMNefura 286 490ud 973)), thereby peaducidg abybridomawn t o persons skilled in the art.
By introducing the peptide of the present Jjnventjiqn | a body,
Cunor - r eact FYAMBleT 3 Byeloa el sed el dusion Belfe ?bﬁﬁg%ﬁﬁ& KR PAVH ect
can be_antici ) r. e t L ed by
pept i a%m%%ﬁfﬁggé_?gssg%ﬁ?’ llg%ee‘gﬁs? %gg‘l)glu%%%%ﬁ Sl%lﬁh \%‘lg]ffrugl?)hérgééa‘%a oelg a]'ﬁ’glgpl s are
i nduc?gmoTé}%uap&g p(cﬂ%eﬂm&ecg@}lcbpo@s&dmmg §86bed Nt KoraBled@ioh F a9 bAUGHAR affRUS
this techni que can beeffectively used for an adoptive imunot herapy.
The prasnpletion of dwt celn fusidn] ableypbrartthise anhropterih elymidineh@HAD| nedimgiseusedpl es.
However, these exanples are not intended to |limt_the scope of the present
i nvengsorlingtranprdagry methed) <Thehybridomaohgined asiagesult 9§ the sell fusios is cloned byy t h
regard to.the.excised cancergus tissue of a patient wth diffuse
o) e i SRR RS o S it SSPoRY: SFBTRe RSl Pt SR
non-c Jd-GSEL :
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-cancer ous and”non-cancerous portions were then cut out.

ext r aglopdclbab antibadspetifically. reddbaning iV pepide WM presshtdevbntisrom such RNA by a
reverse transcription reaction, cDNA generated from cancerous tissue was

f | uor escent Injordetfelpsetiugs & mappelonal agtibodkiaf dderest drosuithe tiaim abtained hiybrdarness
tissuglgtvﬁag, | uor escent| abel ed wit 3. Sups uentlici t he tV\@%DNA

pr epaftgtiyBridomamay e g Yob tEMHOR tugegac ragifes rmatonethed and o g out
on a gl S . - aific
ponds tie R ertBodt b Ry SR MR VAT M b e oBARE oF RS

obt ai maé nRinb&6ndl BRHINIY mhA) BetpiiriFiod \WRIEhS ¥0knkte SEpeastdhl oPasclds #8018ing t6'an a

fl uorescence scanner, and they were then displayed with false colors (Cy5:
red, Gydnargmestimyd, Abr ehanplenemmonimm silfte factonation; fpel filtmition;pies exchange
fluorescence intensity (RIG s calculated, and, it s indicated as_a gene
expr e SHOBtogrgRY; |a@im%h@mg,m\g%n@é>@ﬁ%g?ﬁms ey bs,cei\z'%%n sepppprgesed jn

t he cangerous and non-cancerous portions of 20 patients with diffuse

infil t¥4ti ve stomach cancer was subj ected to conparative investigation, and
15 types of MipaRer, He Hidhiehts OF Re@FsbRBntioféd shtibBdyF 48 GRb Mhtbuded in the scope of

ti ssue/ non-cancerous tissue was 5 or greater were selected (Figuré 1).

Subs e giegpaesent, intehtiore X (Hxamples of guch i bxtibofly fragmé jidhifde iy Feb’)d fragmatand ant he
normal tissues of 29 organs (including 4 enbryonal organs) was anal yzed,
and g&aedragmeithi ch expression | evel was low in such normal organs were
selected. In the case of SPARC, which we selected as a tunor antigen in
this experinent, the expression ratio of cancerous/non-cancerous portions
was 5 ghe; r i WA f 20 patients with
di ffué@ |n§rﬁféterﬁhl%elip\1?g¥§§lg?r%c caﬁgtgp.aﬁg%%gl?{%b%gsse prggeslgd in some nornal
tissues, DbutThé presexpiveasoralsd eslgtsSto 0 kHKE T elinarhelpanTasellug dni igsedcyer e
significantly lower than that in a cancerous tissues (Figure 2). [Exanple
2] ( 2posdativncpwprivng hsuehieelis, whishAs indwrgd fbis drs wirestimuletion wingdhepentids pithe i de

t oi . . .
reper p?elserngf\sinvention. For example, when peripheral blood lymphocytes or tumor-infiltrating

lymphocytes are stimulated in vitro with the peptide of the present invention, activated T cells
exhibiting tumor-reactivity are induced. Thus the activated T cells can be effectively used for an
adoptive immunotherapy of cancer. Furthermore, the peptide of the present invention is allowed to

be expressed in dendritic cells that are strong antigen-presenting cells in vivo or in vitro, and dendritic
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I n human and nouse SPARC havi ng a honol ogy of 95% the foll ow ng peptides
were selected fromthe fragnent of SPARC of which am no acid sequences were
shared between humans and mce. The total am no acid sequences of SPARC

mol ecul es were searched based on known information regarding anino acid
sequences commonly observed in peptides having strong binding affinity to
bot h human HLA- A24 and nouse Kd nol ecul es. The repertoires of peptides that

were assuned to have .hi ding, affinity for the two t us of ol ecul es
wor e SelegrmeBy HrerHatat et el gt ddptibrendb g Kot hREDpR e BIRERL: e
wer e }gh%fsg ed as cand| date peptides (Table 1). Table 1) SPARC- der i ved

pepti des possi bly having binding affinity to both human | LLA- A24 and nouse

gsl( | gg |Cle<c ul esPrEpiblyfie Bt e el SttripeBTedll, vy af ddimanguyt fopaladetddéehpriSiRARGuchKd- 1
Yl
cells can be induced by ex vivo or in vitro stimulation using the peptide of the present invention and

an immunostimulator. Examples of such an immunostimulator used herein include a cell growth
factor and a cytokine.

The thus obtained killer T cell, helper T cell, or immunocyte population comprising such
cells is transferred into a body, so that tumor can be suppressed and that cancer can be prevented
and/or treated.

Further, using the peptide of the present invention, a killer T cell, a helper T cell, or an
immunocyte population comprising such cells, which is capable of suppressing tumor growth as
described above, can be produced. Accordingly, the present invention provides a cell culture
solution comprising tumor-reactive T cells and the peptide of the present invention. Using such a
cell culture solution, a killer T cell, a helper T cell, or an immunocyte population comprising such
cells, which is capable of suppressing tumor growth, can be produced. Still further, the present
invention also provides a cell culture kit for producing a killer T cell, a helper T cell, or an
immunocyte population comprising such cells, which comprises the aforementioned cell culture

solution and a cell culture vessel.

(4) Medicament of the present invention for treating and/or preventing tumor (cancer vaccine)

Since the peptide of the present invention is able to induce cancer cell-specific killer T cells,
it can be expected as an agent for treating and/or preventing cancer. For example, bacteria such as
BCG (Bacillus Calmette-GuErin) which was transformed with recombinant DNA produced by
incorporating a gene encoding for the peptide of the present invention into a suitable vector, or
viruses such as vaccinia virus, into the genome of which DNA encoding for the peptide of the
present invention has been incorporated, can be effectively used as a live vaccine for treating and/or
preventing human cancers. It is to be noted that the dosage and administration method of a cancer
vaccine are the same as those in the case of an ordinary smallpox vaccination or BCG vaccination.

That is to say, DNA encoding for the peptide of the present invention (which is used as is,

or is in the form of plasmid DNA incorporated into an expression vector), or a recombinant virus or
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recombinant bacteria comprising the aforementioned DNA, can be administered as a cancer vaccine
to mammals including a human, directly or in a state where it is dispersed in an adjuvant. Likewise,
the peptide of the present invention can also be administered as a cancer vaccine in a state where it is
dispersed in an adjuvant.

Examples of an adjuvant used in the present invention include an incomplete Freund’s
adjuvant, BCG, trehalose dimycolate (TDM), lipopolysaccharide (LPS), an alum adjuvant, and a
silica adjuvant. From the viewpoint of ability to induce antibody, an incomplete Freund’s adjuvant
(IFA) is preferably used.

The type of a cancer is not particularly in the present specification. Specific examples of a
cancer include stomach cancer, colon cancer, esophageal cancer, pancreatic cancer, hepatic cancer,
gallbladder cancer, cholangiocarcinoma, lung cancer, breast cancer, thyroid cancer, melanoma
(malignant melanoma), skin cancer, osteosarcoma, pheochromocytoma, head and neck cancer,
brain tumor, chronic myelogenous leukemia, acute myelogenous leukemia, malignant lymphoma,
kidney cancer, bladder cancer, prostatic cancer, testicular cancer, uterine cancer, ovarian cancer, and
soft tissue sarcoma. Of these, cancers that highly express SPARC, such as stomach cancer (in
particular, diffuse infiltrative stomach cancer), pancreatic cancer, and melanoma (malignant
melanoma), are typical examples.

The peptide of the present invention acts as a T cell epitope to induce a cancer cell-specific
killer T cell or helper T cell. Thus, the peptide of the present invention is useful as an agent for
preventing and/or treating human cancers. In addition, if the antibody of the present invention is
able to inhibit the activity of SPARC as a cancer antigen, it is also useful as an agent for preventing
and/or treating human cancers. As an actual usage, the peptide or antibody of the present invention
can be administered as an injection product, directly or together with a pharmaceutically acceptable
carrier and/or diluent, and as necessary, also together with the below-mentioned auxiliary substances.
Moreover, the peptide or antibody of the present invention can also be administered by a method
such as spraying, via transdermal absorption through mucosa. The term “carrier” is used herein to
mean human serum albumin, for example. In addition, as a diluent, PBS, distilled water, or the like
can be used.

As a dosage, the peptide or antibody of the present invention can be administered within the
range between 0.01 and 100 mg per adult per administration. However, the dosage is not limited to
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the aforementioned range. The dosage form is not particularly limited, either. A freeze-dried
product, or a granule produced by adding an excipient such as sugar, may also be available.

Examples of an auxiliary substance, which may be added to the agent of the present
invention to enhance tumor-reactive T cell-inducing activity, include: muramyl-dipeptide (MDP);
bacterial components such as BCG bacteria; ISCOM described in Nature, vol. 344, p. 873 (1990);
saponin QS-21 described in J. Immunol. vol. 148, p. 1438 (1992); liposome; and aluminum oxide.
Further, immunostimulators such as lenthinan, schizophyllan, or Picibanil may also be used as
auxiliary substances. Other examples of products used herein as auxiliary substances include:
cytokines for enhancing the growth or differentiation of T cells, such as IL-2, IL-4, IL-12, IL-1, IL-6,
or TNF; a galactosylceramide for activating NKT cells; CpG that binds to a Toll-like receptor to
activate a natural immune system; and lipopolysaccharide (LPS).

Furthermore, the aforementioned antigen peptide is added in vitro to cells collected from a
HLA-A24-positive patient or allogeneic cells isolated from anyone else who is HLA-A24-positive,
followed by antigen presentation of the cells. Thereafter, the cells are administered into the blood
vessel of the patient, so that killer T cells can be effectively induced in the body of the patient.
Further, the present peptide is added to the peripheral blood lymphocytes of a patient, and the
obtained mixture is then cultured in vitro. Thereby, killer T cells can be induced i vitro, and they
can be then returned to the blood vessel of the patient. Such a therapy involving cell transfer has
already been carried out as a method for treating cancers, and thus it is a method well known to
persons skilled in the art.

By introduéing the peptide of the present invention into a body, tumor-reactive T cells are
induced, and as a result, an antitumor effect can be anticipated. Moreover, when lymphocytes are
stimulated by the peptide of the present invention ex vivo or in vitro, activated T cells are induced.
The activated T cells are injected into an affected area. Thus, this technique can be effectively used
for an adoptive immunotherapy.

The present invention will be further described in the following examples. However,

these examples are not intended to limit the scope of the present invention.

EXAMPLES
[Example 1]
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SPARC Kd-1: SEQ ID NO 1 SPARC Kd-3: SEQ ID NO 2 SPARC Kd-4: SEQ ID NO 3
(3) Dendritic cell (DC) vaccine Bone marrow derived denthitic cells
(BM DC) were induced frombone nmarrow cells derived from BALBc bone nmarrow
by using GW CSF as described previously by us (Nakatsura, T et al., din
Cancer Res 10, 8630-8640, 2004). Thus the obtained BMDC were cultured with
a mxture of the 4 types of peptides selected as descri bed above at a

Conce?f)rcﬁtl\i&{%fi]&ganlagaﬁal for 2 hours, and the peptide-pul sed BMDC (5 x 105
cell sy were en intraperitoneally adm nistered to each nouse. After an

i nterval of Whth\Rekdth EhesaiRed aickd8s Biths Of a BiiCwidr BfedThilirat e stsindcd t he

nouse twi ce, so that the nouse was strongly i nmuni zed. Thereafter, the
spl eenarcet, | & caficetdvs tissus evase distingaishedt rfeogn anod-cdanatrossi tesuesf bkiLdser captorel | s
was evaluated. In order to strictly analyze induction of killer T cells
der i vEHCTPdigyerEgmgandbatiy the gancsrous pnd an-capedreps noFtions werstheneqiit owtps Thereadier| s

} m nat ed f th | | d | . ' d dth
o RNWAEftlsf B ciEh Gueg “Witn SN e dSnthized SR phirN AB0G tye o o1 o
_ . e y tRIC -
col | s FRERbn AR UM glilatkq BORCBLATR R s MO REertp Ml OV s
def i nead eBNBa¢ndélatpd Poy nod-tarctjousiidstSvaydhsoresdelnls ldbelet kthiCy3e Babsequmentig! | s of

a BALB/c nouse, so as to start induction of bone marrowderived dendritic
cel | sthettwiosDNA preparaticng weerimixed ggolpain Gaget DDR4. - Hybridization waseamiesl @t onbe 4

T

washing. Thereafter, fluorescence images obtained after the hybridization were captured using a

CCD camera or a fluorescence scanner, and they were then displayed with false colors (Cy5: red;
Cy3: green). At the same time, the ratio of the two types of fluorescence intensity (R/G) was
calculated, and it was indicated as a gene expression profile. Moreover, the expression of 23,040
types of genes in the cancerous and non-cancerous portions of 20 patients with diffuse infiltrative
stomach cancer was subjected to comparative investigation, and 15 types of genes of which
expression ratio in cancerous tissue/non-cancerous tissue was 5 or greater were selected (Figure 1).
Subsequently, the expression profile of the 23,040 types of genes in the normal tissues of 29
organs (including 4 embryonal organs) was analyzed, and genes of which expression level was low
in such normal organs were selected. In the case of SPARC, which we selected as a tumor antigen
in this experiment, the expression ratio of cancerous/non-cancerous portions was 5 or greater
(133,359 times on average) in 11 out of 20 patients with diffuse infiltrative stomach cancer.
SPARC was expressed in some normal tissues, but the expression levels in such a non-cancerous:

tissues were significantly lower than that in a cancerous tissues (Figure 2).

[Example 2]
(2) Selection of human HLA-A24- and mouse K*restricted SPARC peptide repertoires

In human and mouse SPARC having a homology of 95%, the following peptides were
selected from the fragment of SPARC of which amino acid sequences were shared between humans
and mice. The total amino acid sequences of SPARC molecules were searched based on known

information regarding amino acid sequences commonly observed in peptides having strong binding
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Steps (1) and (2) were repeated twi ce every other week. Day 0 The spl een
cells of the inmunized BALB/c nouse were recovered. The cells were
co-cultured with BM DC prepul sed with each SPARC peptide for 2 hours.
Thereafter, the resultant cells was co-cultured for 6 days. Day 6 In order
to detect killer T cells specifically recognizing the SPARC peptides, a
Cr-rel ease assay was carried out T2Kd cells, an RL male 1 cell line, a Meth

1 ki, | | N
o U SR 8o M ORI
ki I'l ergsdintel doSha98 Hi xo%rtaﬂow cﬁ%ﬁé!)tcules were Eaectscybyt@mgc‘a

activity of the in ced PARC—spemflc T cells on tunor cells was
anal y zethpater proigtaeis Asbakghltcdtybes of paptities Weielsdected)asamm&té)pepudd:sr(iﬁahlcl)ng a Kd
gene into a nouse T2 cell line that |acks the expression of a TAP gene.
Only in a case when a peptide added fromoutside binds to an MHC cl ass |
nol ecul e due to TAP deficiency, the expression of a conplex of the MHC
class | nolecule and the peptide is stably expressed on the cell surface.

.

An RL male 1 cell line is BALB-c¢c npuse-derived T-cell | eukemc cells and
does not expTabk 1SPPARC- dlélmedbepthiespossimohsmg bindingaiffidtytotbottlx pr ess SPARC.
On the other hand, a | é‘ﬁg}"} cell line are BALB/c
nouse-deri ved f| brosarcona ce ﬁ“n&eﬁaﬁggﬁ ro Fast cell line,

respective 8 egimgi=ae Nt | Oned
cell lines bel ed wig Jéhgﬂeoac“ vg é},{ll’ om unB{,ga @@,@ they were then
cultured wt \Aﬁéﬂ%@af orement%

kill ebo%_ltl I | s Ey Thereafter, a
cul ture supernatant was recovered, and am)unt of__radjoactive Cr

Tel eased f e ells tlfled o that toto activity was
det ect ed. élg'&h% %o% res EA%%% ot rmlc % to 12 gcell)go%\d RL male 1

cells, m%’ﬁ‘\ﬁﬁd exp erved. weve yt otoxicity was
obser ved RG- Qhi ch expPBssed %B0sparc pepti des
inthe co %%RCGfK"t-ﬁe Kd WHEB\JHW@E theZZ@rface ¥0| 0adi’? t he SPARC K"
pepti des M T STo, W e spontaneously

expr essed SPARCPr(ecEttnglsye\ 3) K- ; ; pémisufdrint UNDr | NMTUNi ty
in BALB/c mce by imunization with SPARC peptl de (I\/Et hod)

SPARC Kd-1: SEQIDNO: 1
SPARC Kd-3: SEQID NO: 2
SPARC Kd-4: SEQ ID NO: 3

(3) Dendritic cell (DC) vaccine

Bone marrow-derived dendritic cells (BM-DC) were induced from bone marrow cells
derived from BALBc bone marrow by using GM-CSF as described previously by us (Nakatsura, T et
al., Clin Cancer Res 10, 8630-8640, 2004). Thus the obtained BM-DC were cultured with a
mixture of the 4 types of peptides selected as described above at a concentration of 10 uM for 2
hours, and the peptide-pulsed BM-DC (5 x 10° cells) were then intrapetitoneally administered to
each mouse. After an interval of 1 week, the same peptide-pulsed BM-DC were administered to
the mouse twice, so that the mouse was strongly immunized. Thereafter, the spleen cells of the
mouse were recovered and induction of killer T cells was evaluated. In order to strictly analyze
induction of killer T cells derived from CDS8" T cells, after collection of the spleen, CD4" T cells
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BMDC was cultured with a m xture of SPARC K'-1, 3 and 4 peptides (10 ji M
for each) for 2 hours. Thereafter, 5 x i05 cellswere intraperitoneally

adm nistered to each nouse. After an interval of 1 week, a peptide-| oaded
BM DC was admi nistered to the nouse in the same manner, so that the nouse
was i mmuni zed two tines in total. Seven days |later, a nouse fibrosarcona
cell line, Meth A (I x 106 cells), which highly express nouse SPARC, was
subcu e : .0 r and
he. SO ciified EBHAE, RIEE S0cqT EIRAERE MECH eale Epd 10 Heifing 1P ST 2
are skhpwhsddYoFafilysB, 4. Preventive administration of SPARC peptide pul sed
BM DC coul d i nduced inhibition of the growmh of the subcutaneously

t r anspl ant e@hd/illowingaprdtocolsl weredised for @energiioniand chdradtérizatiam ofi SPARG-speeifiof t he
mouse. | NDUSTRI AL APPLI CABI L| TY HLA- A24 (A*24Q2). is the nost frequent
HLA ckilss Ticelly | ihe day of secevasingibe sigsnosils e the waypyndzedmeusy ér@aﬁeél@d he
struchur? notifs of peptides bound to the | e nolecules of BALB/c nouse is
signi @8t 1y simlar to those of peptides bound to the human HLA- A24

nol ecul es. Accordingly, it was reveal ed that, when a BALB/c nouse is

i mmuni zed with a certain peptide, if the peptide binds to the Kd nol ecul e
and t ey edly (1)NGMEESF ks | sddedT tocthe | one aitdroinf cdlls fle BAEB/cTmoadel so desd stayt
cancer cells that express a conplex of the peptide and the Kd nolecule, it

ik sI Ihi @rmuyﬁq:?ébbmhmamme%\h:é dp@btﬁbﬁdlse(h@dnﬁﬂﬁdﬂferﬁd t‘Hf&SOBM@C)ﬁnd i ndug es Purrﬁn
i T ) : . i

or om0 1A BHEE o1 B BT O SURRC, bePEEs s ARG R PN AE2” i 1
‘poss oGtk 160 BEHRGHLABNAT wrhBREE% enaRREE. O, T8 0T e

i npro s ) afid! @) R FeTepdtet iRice & herwdekogr essi on of such cancers by SPARC
pepti ‘ggé-ébgged ggncer I nmunot hefag{)y. BRI EF DESCRI PTI ON OF THE DRAW NGS

Fi gur ®ay Oshdhe spleen deltyr efothef imemymized SBADBSf mphee werp re@vgrede sThehegllsvwere
expressed in stonmach cancer tissues_at | evel hi gher an i n_nornal

ot brm EheHIEBRI PODICGEPsA ik et SPAR R G0 J39se: TRTAlG IEoRmmant

m croarﬁsar}é/ angwlﬂs{%%foog 205 patients with diffuse infiltrative stonmach
cancer. %icﬂé: ¢ teration the obtained results as well as the
resul py@f  erdeti L KAG T @Mls%E@éiﬂc%ﬂ? ré&bgRghg e SPATRY BSptidss, de3GElRed

bel ow, 1yromthe af orenenti oned 15 genes, secreted protein acidic and rich
i n cyatsay nes (BRARGE ST dells ah RY. malei ealblines s Mtth A cell s end DBALB/ XS wellwas
sel ected as the nost ideal cancer-specific antigen in diffuse infiltrative
st onmdine parecelected as targettuyon csllofos kibgsT ealls- r esul t s obt ai ned by anal yzing the
expression of SPARC in 25 types of main adult organs and in 4 types of
enbryonal organs, using a cDNA mi croarray. The expression of the SPARC gene

was o : i BAR i LN such
lte@) is Y EflofoRic SREE: w}? ‘ SR Rifler ggétnﬁg{awgag}y&r}ek%%%say

normal® ‘ti ssues was sign In cerous tisSsue.
The cytotoxic activity of the induced SPARC-specific killer T cells on tumor cells was

¢

analyzed as follows. T2K¢ cell is a cell line obtained by introducing a K gene into a mouse T2 cell
line that lacks the expression of a TAP gene. Only in a case when a peptide added from outside
binds to an MHC class I molecule due to TAP deficiency, the expression of a complex of the MHC
class I molecule and the peptide is stably expressed on the cell surface. An RL male 1 cell line is
BALB-c mouse-derived T-cell leukemic cells and does not express SPARC. The above two types
of cells do not express SPARC.  On the other hand, a Meth A cell line and a BALB/3T3 cell line are
BALB/c mouse-derived fibrosarcoma cell line and fibroblast cell line, respectively. Both of these
cell lines express SPARC. The aforementioned cell lines were labeled with radioactive chromium
(Cr), and they were then cultured with the aforementioned killer T cells for 4 hours. Thereafter, a

culture supernatant was recovered, and the amount of radioactive Cr released from dead cells was
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Figure 3 shows the cytotndcity of SPARC-positive tunor cells by CTL which
was i nduced using a nouse Kd-restricted SPARC Kd-1, Kl1-3 or Kd-4 epitope
peptide in BALB/c nice. Figure 4 shows the suppression of the growh
of the subcutaneously transplanted Meth A cancer cells and the extension of
the survival tinme of BALB/c m ce by pre-admnistration of bone

marr ow-derived dendritic cells (BMDC) | oaded with a m xture of SPARC K' -1,

Kd- 3 anq ' . - Al eptide of any of the follow ng:
e LT,

(A aqpe consi st e ai_rri no acid sequence as shown in any one
of SEQ I D 535 rékuk,Ono3cytotoxicis) 12 TRED tilideandRE findled 1 delis, Swiféh aid fieRpresiCi d
sequence conprising a substitution or addition of one or tvvodam' no acids

Wi th rSPAREL twas obseneedp e Hbiveheer,caytisoxsdityngasafbseried spatificallydo thesEdii enlis whichs hown
in any one of

SEQ ID NCS; 1 3, d ich h [ R
cyt ot GXPESERp Isfé%: peplidss fnsthe tS‘(P)nt% (’%?13 a(\ﬁhﬁgg?%g’%\kﬁﬁapa alﬁ‘%)%éﬁ’g‘%“l’gg’g éﬁAgﬁ:i no

o 1 ndt geptend LoRGhap e BrOER.A uRRALRATS. Bl rBBaReGhliesth SBABECPE

SEQ | %{#%:3&1 to 3, and which has capacity to induce cytotoxic (killer) T

oS

cells. t |east one type of the peptide of claim1l for inducing
I munity directed agai nst cancers,
[Example 3]
(5) Induction of antitumor immunity in BALB/c mice by immunization with SPARC peptide
(Method)

BM-DC was cultured with a mixture of SPARC K®1, 3 and 4 peptides (10 1 M for each)
for 2 hours. Thereafter, 5 x 10 cells were intraperitoneally administered to each mouse. After an
interval of 1 week, a peptide-loaded BM-DC was administered to the mouse in the same manner, so
that the mouse was immunized two times in total. ~ Seven days later, a mouse fibrosarcoma cell line,
Meth A (1x 10° cells), which highly express mouse SPARC, was subcutaneously transplanted to the
mouse. Thus, the growth of the tumor and the survival time of the mouse were examined.

(Results)

The results are shown in Figure 4. Preventive administration of SPARC peptide pulsed

BM-DC could induced inhibition of the growth of the subcutaneously transplanted Meth A and

induced a prolongation of the survival time of the mouse.

INDUSTRIAL APPLICABILITY

HLA-A24 (A*2402) is the most frequent HLA class I allele, possessed by approximately
60% of the Japanese. The structural motifs of peptides bound to the K% molecules of BALB/c
mouse is significantly similar to those of peptides bound to the human HLA-A24 molecules.
Accordingly, it was revealed that, when a BALB/c mouse is immunized with a certain peptide, if the
peptide binds to the K%molecule and thereby induces killer T cells, and if the killer T cells destroy
cancer cells that express a complex of the peptide and the K¢ molecule, it is highly possible that the
peptide also binds to HLA-A24 and induces human killer T cells that can destroy cancer cells.

Therefore, the peptide of the present invention can be applicable to an immunotherapy for patients
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for use in the treatnment and/or prevention of tunors. 3.The peptide of
claim1 for use in the treatnent and/or prevention of tunors. 204. At | east
one type of the peptide of claim1l for inducing antigen-presenting cells
havi ng strong capacity to induce tunor-reactive T cells, for use in the
treatment and/or prevention of tunors. 5. At | east one type of the
peptide of claim1 for inducing tunor-reactive T cells, for use in 25 the
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cel I st whadRipaRINhtSBE GODVTEhe PafhksNeanl BE irBplde®t bl Supiressily té gedVeth or

fol | ow ng: (A) a peptide which consists of the amno acid
seque poagrassios hixsuch cancears hy SRARCpefidd-Haed3aheBimmunathedapyor (B) a pepti de

whi ch consists of an am no acid sequence conprising a substitution or
addition of one or two amno acids wth respect to the peptide consisting

of th ' | in any one of SEQID NCS: 1 to 3, and
whi ch%%ﬁ@@bﬁgﬁﬁ%%m cells; or 35(C) a peptide which
consi sts of Y s ¥ doRB OPSRE&si6 L RNy A et Qprelse @ Bt 0
am no acids t resps)ect F%@t Eg@pe%ﬁg@hc%ﬁsi t r?g o%tehepansfno a%?aﬁ
sequenreaeptissues at a level higher than in normal stomach mucosal membrane, which were identified by

performing ¢cDNA microarray analysis on 20 patients with diffuse infiltrative stomach cancer.
Taking into consideration the obtained results as well as the results of the cDNA microarray analysis
of normal tissues as described below, from the aforementioned 15 genes, secreted protein acidic and
rich in cysteine (SPARC) specifically overexpressed in a cancerous tissue was selected as the most
ideal cancer-specific antigen in diffuse infiltrative stomach cancer.

Figure 2 shows the results obtained by analyzing the expression of SPARC in 25 types of
main adult organs and in 4 types of embryonal organs, using a cDNA microarray. The expression
of the SPARC gene was observed even in some normal tissues, but the expression level in such
normal tissues was significantly lower than that in a cancerous tissue.

Figure 3 shows the cytotoxicity of SPARC-positive tumor cells by CTL which was induced
using a mouse K*-restricted SPARC K1, K93 or K94 epitope peptide in BALB/c mice.

Figure 4 shows the suppression of the growth of the subcutaneously transplanted Meth A
cancer cells and the extension of the survival time of BALB/c mice by pre-administration of bone
marrow-derived dendritic cells (BM-DC) loaded with a mixture of SPARC K*1, K%3 and K%4
peptides.
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shown in any one of SEQID NOS: 1 to 3, and which has capacity to induce

cytotoxic (killer) Tcells. 7. Akiller T cell, a helper T cell, or an
i mmunocyt e popul ati on conprising such cells, which 5is induced using the
peptide of claim1. 8. An antigen-presenting cell, which presents a

conpl ex of an HLA nol ecule and the peptide of claim1. 109. The
antigen-presenting cell of claim$8, WhHAIMSi s induced using the peptide of
claim 1.

1. A peptide of any of the following:

(A) a peptide which consists of the amino acid sequence as shown in any one of SEQ ID

5 NOS: 1t03;0r
(B) a peptide which consists of an amino acid sequence comprising a substitution or
addition of one or two amino acids with respect to the peptide consisting of the amino
acid sequence as shown in any one of SEQ ID NOS: 1 to 3, and which has capacity to

induce cytotoxic (killer) T cells; or

10 (C) a peptide which consist of an amino acid sequence comprising an addition of one to 10
amino acids with respect to the peptide consisting of the amino acid sequence as
shown in any one of SEQ ID NOS: 1 to 3, and which has capacity to induce cytotoxic

(killer) T cells.

15 2. At least one type of the peptide of claim 1 for inducing immunity directed against cancers,

for use in the treatment and/or prevention of tumors.
3. The peptide of claim 1 for use in the treatment and/or prevention of tumors.

20 4. At least one type of the peptide of claim 1 for inducing antigen-presenting cells having
strong capacity to induce tumor-reactive T cells, for use in the treatment and/or prevention of

tumors.

5. At least one type of the peptide of claim 1 for inducing tumor-reactive T cells, for use in

25 the treatment and/or prevention of tumors.

6. A DNA for inducing antigen-presenting cells having strong capacity to induce tumor-
reactive T cells, which comprises a gene ericoding for a peptide of any of the following:
(A) a peptide which consists of the amino acid sequence as shown in any one of SEQ ID
30 NOS: 1to 3; 0or
(B) a peptide which consisté of an amino acid sequence comprising a substitution or
addition of one or two amino acids with respect to the peptide consisting of the amino
acid sequence as shown in any one of SEQ ID NOS: 1 to 3, and which has ability to
induce killer T cells; or
35 (C) a peptide which consists of an amino acid sequence comprising an addition of one to

10 amino acids with respect to the peptide consisting of the amino acid sequence as
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10

7.

shown in any one of SEQ ID NOS: 1 to 3, and which has capacity to induce cytotoxic
(killer) T cells.

A killer T cell, a helper T cell, or an immunocyte population comprising such cells, which

is induced using the peptide of claim 1.

8. An antigen-presenting cell, which presents a complex of an HLA molecule and the peptide
of claim 1.
9. The antigen-presenting cell of claim 8, which is induced using the peptide of claim 1.
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