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

MEDI CAMENTS COWVPRI 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 anoma (el anoma), and nedi canents conprising the

af orenenti oned peptides used for treating and/or preventing tunors.
BACKGROUND ART Wien conpared with Méstgiprjountries, the norbidity of
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Even if st possi ble to excise the tunor, the cancer often recurs
after the treatnent. Accordingly, it is highly desired to establish a
novel treatnent nethod. The death toll from pancreatic cancer tends to
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whereas 7.3 people died in the United States and 6.3 to
has been decreasing. Nevertheless, stomach cancer is still the second cause of death due to
malignant neoplasm in the Japanese population. Thus, stomach cancer is still a main cause of death.
Among several types of stomach cancers, diffuse (scirrhous) stomach cancer occurs in young people
when compared with another type of stomach cancer (adenocarcinoma), Such diffuse (scirthous)
stomach cancer tends to make rapid progress, and distant metastasis or peritoneal metastasis
frequently occurs, thereby resulting in poor prognosis. In many cases of scirrhous stomach cancer,
it has already become impossible to carry out surgical excision at the time of diagnosis. Even if'itis
still possible to excise the tumor, the cancer often recurs after the treatment. Accordingly, it is
highly desired to establish a novel freatment 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 after 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



7.0 people died in the United Kingdomdue to the sane type of cancer. In
the case of 100,000 fenales, 4.9 people died due to pancreatic cancer in
Japan, whereas 5.3 people died in the United States and 4.8 to 5.1 people
died in the United Kingdomdue to the same type of cancer. Thus, the
nortality rate due to pancreatic cancer in Japan has becone the sane |eve
as those of Western countries. Taking into consideration the age-adjusted
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rate (2% to 3%), it is still low. Regarding factors of developing pancreatic cancer, it has been
suggested that various factors including life habit such as smoking, adiposis, meals, alcohol drinking,
and coffee use, as well as chronic pancreatitis, diabetes, genetic factor, efc. are involved in the onset
of pancreatic cancer.

Pancreatic cancer does not have specific symptoms, and thus, in many cases, the cancer has
already progressed when certain symptoms appear. As a result, the 5-year survival rate of total
patients is 5% or less, and prognosis after the diagnosis is extremely low.  Due to difficulty in the
diagnosis of pancreatic cancer, the rate of this cancer as a causative disease of cancer death is
gradually increased particularly in advanced countries. Currently, multidisciplinary therapy
including a surgical excision as a main treatment, a radiotherapy, and a chemotherapy, has been
carried out. However, no drastic improvement of therapeutic effects can be obtained, and thus, the

establishment of a novel therapeutic strategy is urgently necessary.



Mel anoma is one type of skin cancer, which is often called nmalignant

nmel anonma. Anong several types of skin cancers, nelanoma is highly likely
to becone infiltrative and netastatic and has the highest grade of

mal i gnancy, and thus it is greatly feared. Anong cells that constitute
skin, several cells generate nelanin pignent. Such cells are called

nmel anocytes. Wien such nel anocytes becone cancerous, nelanonma occurs. In
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nost likely to develop is the sole (the sole of the foot), 'and it accounts
for  30Btrofe, dhd Unitstt Staes sind fAuedlarseriterdisedcih andatoard, std sy piy diteptoegethe
patients, nelangma al so develops in the foot and the nail_ portions of the
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those in their 60°s and 70’s.  The onset of this disease in childhood is extremely rare, but this does
not mean that the disease 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



3 i munot herapy for enhancing the imunity of a cancer patient to cancer so
as to suppress the growh of the cancer has becone a focus of attention.
Such an inmunot herapy is actually effective for sone patients. On the

ot her hand, with the devel opnent of nol ecul ar biol ogy and tunor i nmunol ogy
in recent years, it has been reveal ed that cytotoxic (killer) T cells and
hel per T cells recogni ze peptides generated by degradation of proteins
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amounts on normal cells. If a peptide generated by degradation in the cytoplasm of such a protein
that is highly expressed specifically in a cancer cell binds to an HLA class I molecule and is
expressed on the surface of such a cancer cell, a killer T cell recognizes the peptide and destroys only
the cancer cell. In addition, by immunizing such a cancer-specific antigen or peptide to an
individual body, it is possible to destroy cancer cells and suppress the growth of a cancer, without
impairing normal cells.  This is referred to as cancer immunotherapy using a cancer-specific antigen,
Moreover, an HLA class I molecule is mainly expressed on the surface of an antigen-presenting cell.
Such an HLA class II molecule binds peptides derived from a cancer-specific antigen generated by
incorporating the cancer-specific antigen from outside the cell and degrating it in the cell, and it is
expressed on the surface of the cell. A helper T cell, which has recognized the peptides bound to
HLA class 1I molecule, is activated to generate various cytokines that activate other

immunocompetent cells, so as to induce or reinforce an immune reaction against a tumor.



i mmunoconpetent cells, so as to induce or reinforce an i mmune reaction
against a tunor. 4 Thus, if an inmmunot herapy targeting an antigen
specifically expressing at a high level in such a cancer can be devel oped,
it can provide a therapeutic nethod effectively elimnating the cancer

al one, without inpairing normal autol ogous organs. Moreover, it is
anticipated that such an i mrunot herapy can provide a therapeutic nethod
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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
assoctated 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



tissues. Furthernore, it has also reported that SPARC is highly expressed
al so in cancers such as nelanoma or osteosarcona and in the interstitial
cells of tunors, and that the expression of SPARC 5 correlates with the
prognosis, infiltration or netastasis of tunors. [Non-Patent Docunent 1 ]

| kuta Yet al., dinical Cancer Research 11: 8079-8088, 2005. [Patent
Docunent 1] Japanese Patent Application No. 2004-303688 DI SCLOSURE OF THE
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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 ¢DNA 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 amino 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



popul ati on. Human SPARC has 95% honol ogous ami no aci d sequence in

conpari son to nouse 6 SPARC. Thereby peptides consisting of amno acid
sequences shared between the humans and the mice, and having a binding
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cel | s expestigsetgvisParte groswipf dbs édndphinted cencarmagtls zeptessinghmphe SPARC is
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whi ch consists of an am no acid sequence conprising a substitution or
addi t i camiod acideequencess glarval inany noe aftSHIP IIMNOE:  es P écdbld to itduee kiflpt T dels that
consisting of the amno acid sequence as shown in any one of SEQ ID NOS: 1
to 3, affsiQnraReRgds GETIsPing SPéR%nE%@n@ylteoths@'@m{lmf thedranspranges mausecaycenn
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i nduci ng anti gen-presenting avin 1ty to induce
t unor - rthesetflindimgs. T cel s, which conprises at | east one type of the peptide
of (1) The present invention provides the following invention.
(D) 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 NOS: 1 to
3;or
(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 fo 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
(D).

(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).
63 An agent for inducing tumor-reactive T cells, which comprises at least 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). 7 (6) An agent for inducing
antigen-presenting cells having high ability to induce tunor-reactive T
cells, which conprises a gene encoding for a peptide of any of the
followi ng: (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
am no aggd se bSi y : L Q0,00 1; [:.4.00: . :
everal i no Sergt GOMIHE B peenhid aln AR HaRHLY Wnlleifo- Rhuins
aci d sequehsevhich compitses b Rencayodinefoph p&itde bfar@Bthe Jolloavida: and whi ch has
ability to induce killer T cells. (7) An antibody against the peptide of
(1). (8yAre reptidewhicheensists of theedmpige adid sesjuencegs skawri mmmmnw%sﬁsﬂbg@l §:drio
conpris%n such cells, which is induced using the peptide of (1). (9) An

antigen-presenting cell, which presents a conplex of an HLA nol ecul e and

t he peppd : i - Pr L ng. cel ) I i
 nduced U Erhe S et o o Rk RER e s Bk B e

| NVENTI 6Msefrdrhl dieipd helés With febifecio Qseidptil MR bf (1R b ihTRAN Sequbkidd @b Shwadent
for cancers conprising the sane The peptide of the present invention is
descr i baay ong of REQIDINGW Intg 3, gna)wisiclplgstabitity twndube kkilersi ells of the amino acid
sequence,,as shown.in any one of SEQ ID NOS: 1 to 3; or (B) a peptide which
consist@gof aﬁnéﬂ@%@yé%ﬁﬁﬁgﬁﬁﬁgﬁ@é tanprising a substitution or addition of

one or sever gl am ' | S: 1) ol o IS e f
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killer i‘gimbécsusin'@h@e]g@ﬁaagfq@pti de having ability to induce cytotoxic T
cells" is used in the present specification to nean a peptide having a
activiti)t o shnhmfgeherdsenting-celgadtich/eredentslaconiplez el bis HLA melkebtide afidthe peptide
obt ai ni nfg/froduci ng the peptide of the present invention is not

particuf ¢ 'y limted. Either a chem cally synthesized peptide, or a
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i nventi on can

BEST MODE FOR CARRYING OUT THE INVENTION
(1) Peptide of the present invention, and immune inducing agent for cancers comprising the same

The peptide of the present invention is described in 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 amino 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 present
specification to mean a peptide having a activity to stimulate turmnor-reactive killer T cells.

A method for obtaining/producing the peptide of the present invention is not particularly
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 synthesized by a chemical synthesis method such as an Fmoc method

(Hluorenylmethyloxycarbonyl method) or a tBoc method (t-butyloxycarbonyl method), for example.



be synthesized by a chem cal synthesis nmethod such as an Fnoc net hod
(fluorenyl net hyl oxycar bonyl nethod) or a tBoc nethod (t-butyl oxycarbonyl
nmet hod), for exanple. 8 In addition, the peptide of the present invention
can al so be synthesi zed using various types of comrercially avail able
pepti de synthesizers. Wen the peptide of the present invention is produced
in the formof a reconbinant protein, DNA having a nucl eotide sequence
encodi n i i ' %gﬁ%- : I
thereof%?Ea%%?g?ﬁﬁgﬁﬂgﬁgPﬁgzng%%gﬁ@?%Fro 3%%35? to %Z%?g?ggyggﬂgfgggggion
syst em cemnexidly avplabldpegideRentiepeisde of the present invention. As an
expression vector, a vector capable of autononously replicating in a host
cel | or capaBiendie nseiidepfithraespotinteation ippduprs in Hedows offrereefmiandbprotede| |
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expr ess paduseahd peptiledhepBest invégioa host, any one of a bacterium yeast,
an aninal cell, and an insect cell may be used. An expression vector may
be i ntroducedAp @t @gxpresromyt vestasor 8ty dapalde ki evtonamenislydieplitatieh i mdosreel] e
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Escherichia coli or a eukaryote such as yeast, a mediumused for culturing

such ni evesiogaal berprodesed by iniradueing shavaforgnahtioned iexpressionavectsy mtchehost. mbsela um
as long, as it contains a carbon squrce, a nitrogen_source, inorganic salts,
and t hehoshiaRE optefta Rastripe. veesh A rmebealyandiin 1asest coHem RsHeer it SEFGEAT s,
and it J ffigi.enthy c . out,the culture of.the {ransfornant.
vor eover 1o B b Sreeiestl b Gt oa R B b e Pk R o BPEULR
commonl ypsappl i ed for culturing the aforenenti oned m croorgani sns. After
conpletion of the culture, the peptide of the present invention may be

i sol at ed and Ipubd fresedt ifivantion, e gadsfommentaf ptddecedtabavesit onlttasd, aadtho pelitidg of 0 a

common t hod of isolating andﬁfuri fying a_peptide. The term "one or
sever al NGRTSHY Hvppion i they, gengrat Cﬁmg%tﬂi Ingyadiire ¢ dbprsaitendhgveapfide of the

g?g?;?%‘%{s&%&iﬁ%&g‘ign %gﬁ@egtegﬁogighe gﬁl f_g,: & Qsl th is%lefté) a %cgmn%ﬂllgnt%gg)t%.’ fror e
When such a transformant is a prokaryote such as Escherichia coli or a eukaryote such as
yeast, a medium used for culturing such microorganisms may be either a natural medium or a
synthetic medium, as long as it contains a carbon source, a nitrogen source, inorganic salts, and the
like that can be assimilated by the aforementioned microorganisms, and it is able to efficiently carry
out the culture of the transformant. Moreover, such culture may be carried out under conditions
that are commonly applied for culturing the aforementioned microorganisms.  After completion of
the culture, the peptide of the present invention may be isolated and purified from the culture of the
transformant according to a common method of isolating and purifying a peptide.
The term “one or several amino acids” is used in the present specification to mean
generally 1 to 10 amino acids, preferably 1 to 8 amino acids, more preferably 1 to 5 amino acids, and
particularly preferably 1 to 3 amino acids (for example, 1, 2 or 3 amino acids).

A peptide consisting 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



particularly preferably 1 to 3 amno acids (for exanple, 1, 2 or 3 am no
acids). A peptide consisting of an am no acid sequence conprising a
substitution or addition of one or several amno acids with respect to the
pepti de consisting of the am no acid sequence as shown in 9 any one of SEQ
ID NOS: 1 to 3 can be appropriately produced or acquired by persons skilled
in the art based on information regarding the am no acid sequence as shown

in any apeosf ofSEQ IPNNES! td3 cm@appmatej@sr%@tcé@%acamo%r%gidp@ﬁoﬂmﬂfad GPMsi st's

of an amno acid Sequence conprising a su ution dition of one or
sever al adhsed cadifdsnatibt fegrelspabd arhimo bbid saquicine a8 shalvisiague ogeofEECSHDNOSE h any
one of SEQID NOS: 1 to 3 and which has ability to induce cytotoxic T
cell's, & bEgpisdeseed periide shjchyonsipts abathadink Reidrsequsngsegosenising laisubstintion t he

art, such ‘%ﬁ‘it hg af or errenti oned i(f:ihe.' cal swﬁ_@esi.s, .genetic e\r%%i neering
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| aboratory Manual, 2"d Ed., Cold Spring Harbor Laboratory, Cold Spring
Har bor , £90¢lC cngBBIINE aRreanh A troviaginbyivy kot eyaraple. Mitealiratted nOtaganesy whigh Eda) |
Current Protocols.in WMl.ecul.ar Biol ogy, Su enent 1 to 38, John Wley &
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cancer sMoldeulay Cldingp /e £@biatorn WeMukIO N PRV Cele SSpitg | HErbereL dboghisty,Gold apeng f or
cancers, which conprises the peptide of the present %nvention. The i mmne
i nduci nfagedlY.of Ynhdersinagemabbieweseit aoNolseldr Chminga?iC dids), iGGmasteRrotonolyiit r o,
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cells, é&g&ﬁp%mkﬁgiééhmguhggkm#%%gﬁgalnst cancers. (2) Antibody of the

present 1 nvention pres tion also relates to an anti body that

recogni zes a RaddsciiiedWhel ig eRimpIBE theaffQERBRPLEPRDHIPEPHE B s idvBiRrieaRat
invention as an epitope (antigen), and a killer T cell induced by ex vivo

or in viotinducstimpingy iagainsi siangrd hdhas, dhe pesdnt anedtiqgepbiides at imgene ralicing t
has been known that such g killer T cell exhibits an antitunor activity
that i <LESEIBHGE: REPIES hePeatds edppresepidnggatiolbody of the present

i nvention ma e.e| [, a. pol ygl | antjbody. or a nocl onal.  .antibody.
et oD TR 0950, B P05 L ROEN B B PSR TS
vivo, or in vivo, and preferably ex vivo, so that it can induce killer T cells, helper T cells, or an

immunocyte population comprising  such cells, thereby imparting immunity against cancers.

(2) Antibody of the present invention

The present invention also relates to an antibody that recognizes a part or 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 produced 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,
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For exanple, a polyclonal antibody can be produced by inmunizing a mamral
or Aves wth the peptide of the present invention used as antigen, then
collecting blood fromthe mammal or Aves, and then separating and
purifying an anti body fromthe collected blood. For exanple, 10 mammals or
Aves, 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 immnized. Such an
| MUNI Z gkdn@RalBLARE sigh d6A0MAIsE, @ haRSkes @ méA<gngl £idkth, Taho@c Babbit, FRAniRX 3 FBAE

an antigen may be adm nistered 2 or 3 Intervals of '7 to 30 days.
As a dosajesp, apmivinei ored Bbrye, Caf) Set imn2uniagd of Swwht dngigmeartibe nediddnis Sinewado
once, for exanple An adm nistration route is not particularly |imted,
and s ub@%%é&d@d ke Ats toaerample. anmntigrourarhecdsinislerct L or B dinjes At intervals of

t tration (o) nistra nt r anu | ar
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conpl et mttwaedis  adihinsantionor iatdapeiinueal hydntxieiion,anthtaberodd abRinid@ton, Thus

the i muni zed mammal or Aves is bred for a certain period of tine.
Ther eaf f@gmupdular taﬁ@ﬂmﬁuanmw;c ©in & selacrdas @Qproari&i@osl‘tflereownarb entigan cpe e out

using 1 o .1, 000. nt i for .. exa hs after the
fnal | REd egwﬁm‘%{ﬁ% e el e TR ¢ ‘“P’Wé‘ it PR T G e,
The thu Welalel

purifi e?@bﬂgﬁgﬁj&gﬂnaryuﬁﬁ%% ﬂétll I nwé%Ei tr| f"ﬁaitél I on, g@é%?%%@?

usi ng abemeilum sul fate or pol yet hyl ene gI ycol , chromat ography such as gel
filtration chromatography, ion exchange chromatography, or affinity

chr omat ogr aphVhuséheimmurgzedsnaromalbiradves s fped forlacaddin patiddefdyma. hdtherceftagfi zes

t he peptide.of, the , present |nvent| On the other hand, a nonoc| ona
ant i bod{* GRRCHY Eef BERaES %@ B dea. 10fdp 1@9%9&%@%@5

hybr i dog, can %e%?%&%ﬁ&?!ﬁ{r%% ﬁlﬁasfmu{u%n B0 oA IoRSE g RELk 2nd

a nyelona cel | génerate onal 1t he
pr esent mhmmRngd QRs.C thebl%ls c@béo?édﬂﬁ@od%ol&&l@nafl Qtllt S%‘rﬂ% th&l ﬂepirb_'t%ﬂ e 15'@&' @@gy As
an anti body-generating cell, a spleen cell, node cell, a

| ynphocant erdingry r¢thod inkisding bermlfmgatmm pnempimmon rmmng lamanbnam sfatd & ms,eﬂllyleﬂs an
antigen, the pepti de of t ﬁent_ invention js used. As an animal to be
i rmruni Z8¥eoLaCieraiReraphy; syt aérge% Brafipn ghrepgtogephs den exghangn clyematography, or

23 g]rrgi Z&fﬁrﬁﬁﬂcﬁ%@%@é@ph@ 9n§o as to %tgﬁradﬁoﬂglongl an 1bc9cfy%§%c%gﬁ%shtﬁed pepﬁgé of the
present invention.

On the other hand, a monoclonal antibody can be obtained by preparing a hybridoma. For
example, such a hybridoma can be obtained by cell fusion of an antibody-generating cell and a
myeloma cell. A hybridoma that generates the monoclonal antibody of the present invention can be
obtained by the following cell fusion method.

As an antibody-generating cell, a spleen cell, a lymph node cell, a B lymphocyte, or the like
obtained from the immunized animal is used. As an antigen, the peptide of the present invention is
used. As an animal to be immunized, a mouse, a rat, or the like can be used. An antigen is
administered to such an animal according to an ordinary method. For example, a suspension or
emulsified liquid comprising an adjuvant such as a complete Freund’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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emul sified liquid conprising an adjuvant such as a conplete Freund's

adj uvant or inconplete Freund' s adjuvant and the peptide of the present
invention used as an antigen is admnistered to an aninmal via intravenous
adm ni stration, subcutaneous adm ni stration, intracutaneous adm nistration,
intraperitoneal adm nistration, etc., several tines, so as to inmunize the
animal . Thereafter, an 11 anti body-generating cell such as a spleen cel

i's obt ahn@dloemihe LR £ adpREh BB is oBAfel Rent AESnmakba] ﬁﬁgals %laeﬁ@ |
. | l thod (Cl

is then fused with a nyel oma ce according to a known ne Kohler et
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nyel oma_cell strain used in cell fusion include a P3X63Ag8 strain, a P3Ul
strai n dHraRIGHY A98D) dhereby prpdupiag e hslridmaa mouse. When such cel | fusion
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pept i dec@ppleting pf &weerll fusipaneilonoxanthings aminoptstiai thyraidpe! (HATr mediumhist used

generates a. nonoclonal antib specifically recogpizin e peptide. of
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interes am. t hey ai yr . i Y C ed
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nonocl omahuiatsapaslys 0f pepiiderog #le pragndigvdniien sp s tof dbesh & EaMtaReheUWehsts a
supernatant or ascites. The nonoclonal antibody may be purified fromthe
cul t ur emgugséamabardihedyopecifieilly esogniziog tiepgptids odithe poeselit irareytioret hod.  For

exanpl e, ammoni um sul fate fractionatign, ggl filtration, ion, exchange
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fragnent. (3) Killer T cell, helper T cell, or inmunocyte population

conpr i sThegmsuatongkeddtibodfhmap be perified frumrthe ontied supemataat @sasticesackdriihgto an
cell, a _Q,el er é @el |. or an_i mmunocyte opul ation conprising such cells,
whi ch i SIPRGUREEOHy TO SHamble. Ameniam; salgsiragionsiionp eglt filretion ipmexchangs ent

i ti £ Wh i ph bl ood., | t .
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used.

Moreover, the fragments of the aforementioned antibody are also included in the scope of

the present invention. Examples of such an antibody fragment include an F(ab”)2 fragment and an

Fab’ fragment.

(3) Killer T cell, helper T cell, or immunocyte population comptising such cells

The present invention also relates to a killer T cell, a helper T cell or an immunocyte
population comprising  such cells, which is induced by in vitro stimulation using the peptide of the
present invention. For example, when peripheral blood lymphocytes or tumor-infiltrating
lymphocytes are stimulated in virro 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 aflowed to

be expressed in dendritic cells that are strong antigen-presenting cells iz vivo or in vitro, and dendritic
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| ynphocytes are stinulated in vitro with the peptide of the present
invention, activated T cells exhibiting tunor-reactivity are induced. Thus
the activated T cells can be effectively used for an adoptive

i mrunot her apy of cancer. Furthernore, 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 12 cells
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i mmune response to tunors referably, a killer T cel a hel per °T cel

or an i mmwracyte popul ation conprising such cells can be i nduced by ex
vivo or in vitro stimulation using the peptide of the present invention and
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further, the Pueseking thyepiloof BleSReRhOMIEEEN,% Rkl T ULt R&pdei T cdDbr an
prodUC|ng a killer T cell, a helper T cell, or an imunocyte populatlon
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encodi nglls,orhitihés pepile d€ safprashieg puresegbwiineanbé produeddo Stﬂﬂ; dirtteh | the pesdnor ,
or viruses such as vaccinja virus, into_the genonme_ of ch DNA encodi ng

for t heMBRHPR dEsoaroYides 2 sk sare; lfﬁ/é(ﬁt pr@@%a l:klzll?ﬁ T ﬁ@br%h@ia@re“d celapr B

effecti veI %ogﬁg %o&ﬁanon c'o\r/nepm\sﬁ%gmsﬂ& s S, wﬁeﬁtcbrrﬁ @8 gne 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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preventing human cancers. It is to be noted that the dosage and

adm ni stration nethod of a cancer vaccine are the sanme as those in the
case of an ordinary small pox vaccination or BCG vaccination. That is to
say, DNA encoding for the peptide of the present invention (which is used
as is, or isin the formof plasm d DNA incorporated into an expression
vector), or a reconbinant virus or 13 reconbinant bacteria conprising the

af or eme RicoBRENDNGeriL SRRIRARE HHRERIEHADNA (3R 6EINRGRIGs alcAndRIIRRIS

including a human, directly or in a state where it Is dispersed in an

adj uvanta mhinkelsiisdyding Hempapdirady of intabatepriesents dispuent ihan adjavanal Sdkdese,
adm ni stered as a cancer. vaccine in_a state where it is dispersed in an
adj uvanthe reRligesit & negseriAnveafion i elso be gdministaed 5ae0est vaoaing i ¢ safe Whetedde an

i nconpl gt e Fr.eund’ adj uvant, BCC trehal ose dinycolate (TDVM,
| i popol §1§ o qqé‘?%%d?l(‘i_% an alum adjuvant, and a silica adjuvant. From

t he vi ewpoi nt | b TN i ;i : ' )
adj uvant (I F%?gr?%éypéf'e%g?%g‘f%pgi@?aﬁ%gg?%em‘%?u&gp%gﬁgggb?gfngt HFfeund's
par t i cubhdjnvant,iBCEG heshpibes dintycslpe TN tibofolystdaidd ¢.PSXampAlas @fuvant, eanger

i nclude stomach cancer, colon cancer, esophageal cancer, pancreatic cancer,
hepat i csiigardapvant. gEranbihgdirerpoi at hility shkduesingbedycimiveempleta figevodis edityant

br east &E‘gﬁgrf tk%%oi cancer, nelanonma (malignant nel anoma), skin cancer,
ost eosa el B¥6nocyt oma, head and neck cancer, brain tumor, chronic

| | o cancer, .
myel ogenous mg?g@dggrﬁﬁ&ygdaﬁdﬂaﬁﬂ tIFEﬂe?%@xmsﬁec%ﬂéﬁgl&gn%g%:mhé'mg)?@a{% e

ki dney cancer, cancer,” prost ancer, I cul cance

cancer , caovarincidecaoitgh, catdtd cofdf danddr,SEbithasadl eaf¥er, pierdale S@hce BAREE Sardchat
hi ghly exh%ress SPARC, such as stomach cancer (in particular, diffuse

i nfiltrgalibladdest esnersh cledangiaciucinommac lurgr cancora sest, caandt, thaireid oxmceg,naklagoramt

nmel ano . are typica xanpl es. The peptide of the present ipvention acts
as a T%@%‘Ei@%@@“@by gﬁ%& Ca %Eﬁ%&%lﬂ 9%“%@%?9°V@mak§]1’°‘?ctlﬂn ne@t FagFn

hel per . : ' ot ' Is ' f an
el per afiolbor T bRoBSE BBl LR RS oL AT P B ST, °
ant i bodyd®dy dah®r, MlRge dantan\RedR R ahd@r, 1@k Bari@ndeRRitdint chlter, 364riaMichce® bndPPARC
as a cancer antigen, it is also useful as an agent for preventing and/or

t r eat i mglihissensacmver Of thscaranaes dat highlig exprésa SPARKGL, isdeh as stamiétbcalyerofin t he

present inventi c&a be adm nistered as an jinjection product, directly or
t oget hefa R QI%I?}FFarI Baie SaMesh £8P dBnacaticarncer anddmslanems U&wlignaghd as

necessal{léia?cﬁléai%é%?ﬁlg&ll%%m 'e§ h the bel ow-nentioned auxiliary substances.

Mor eover, e or ant’i body of the present invention can al so be
adm ni ster ed p@pt[@tcﬁ' e 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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such as spraying, via transdernmal absorption through mucosa. The term
"carrier" is used herein to nean human serum al bumn, for exanple. In
addition, as a diluent, PBS, distilled water, or the Iike can be used. As
a dosage, the peptide or antibody of the present invention can be

adm nistered wwthin the range between 0.01 and 100 ng per adult per

adm ni stration. However, the dosage is not limted to 14 the

af or emepld RRehhANIE- raﬂé@e RS 388, é%ﬂﬂ isSn 35 afl& qgllgﬁ:ﬁl Yithet. M A @dezcEirfeler -

A freeze-dried product, or a granu e pro I ng an exciplient such

as sugaprodoetyoral gamnuleepradiged aydddingExangipest sath @rsugamhdty Agoybestvligbance, which
may be added to the atgent of the present invention to enhance
t unor - r eact i vExamp! éﬁ PL pmaueliag sibstangit yhich musy bie addedr tarie -agenp eqft thel eresvbP) ;

bacterlal co n uch as B bacteria; 1.SCOM described.in vol .
344, p e iR RRe s Lo Gt eastiveon I ey rsPiicy ADPY

s (18%2& ké schi zop @ﬁpagr?%@%% cr gg((lf‘ngﬁ dengeP uﬁ@%ﬁ%&&'ﬂ“ﬂbﬁhﬁb@f;mh

as | ent hi nan, nay a € used as " auxi

subst anmnmCQMr descebad iag. nﬁmmicmdtwtlsigy§qd3@@r9©aﬁ1 SsoaieX bhd AlirsHbsE@nces
include; cytokines for enhancing the growth or differentiation of T cells,

such asPwghep immungstimylaters, such ag lenthing, schyjrophian, ar Fadibanilosgy ko diwi wed fapr
tivating. NKT cel G that b i k tor t tiyat

ot ur ol i o SerSh Oy erhe o0y SmeEHa ahtie ryEpSy. AR Rh SihpisPess e ©

af or em&&bl&ﬁ@%@éﬁh @%%{vgﬁr'd?ﬁ“e?%ﬁgod éehE %Péqasgﬁ.fzf fL891!eched f rom a

HLA- A24-"posi tive pat ogenelrc ce om-anyone €l'se’who

is HLA- &ZFNBoaIgﬁla&i@sylcé‘r@ﬁzh@mchcﬁ\}’atﬁ@w @ell%r Q‘ﬁ@nﬂhﬁt Biedy ©fa Tcnﬁmseexle&e‘fm o
Thereafter, the cells are adm nistered into e blood vessel of the

pat i entact@@ietanatmaknmmaresvstcrelmlxpapplb@c@bﬁ@:(m&el y induced in the body of

the patient. _Fyrther present peptide js added to the perjpheral blood
| ynphocyt es o? CHLQEs g ¢ ol Orehgoned apgeningRiilers added & Y’g‘ 0 fesils coMlectsA dipm "ﬁ

vitro. r ed in VI

Uhen '+ otiraapessaflisnd of Rl Bt IR H LR abfort it R B AR PRI ng
cel | trnshel bhatigedbfe8@hiioR @€ hetRI4, 1 elqlefékiﬁerarﬁe %elﬁeak@&ﬂnﬁlgferédrﬁt%tth@glood
cancers, and thus it is a nmethod well known to persons skilled in the art.
By int rodiet oh ghet pedierge i thdekiditr Thellpcas baeffectivelptindmed it thecbodpay the patient.
tunor-reactive T cells are induced, and as a result, an antitunor effect

can be titraPEeent peptelsvie radd%h@nﬂlﬁmﬁﬁlafé@ltlé@odab@mh@w%ﬁa@ @ath.my qnﬁethe

o sl P AT e F0, T o SRREC PR

this teghmequs kMl Bl ¥adeY 0P8 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 introducing 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 vifro, 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]

15



for an adoptive inmmnot herapy. The present invention will be further
described in the follow ng exanpl es. However, these exanples are not
intended to limt the scope of the present invention. EXAMPLES [ Exanple 1]
15 (1) cDNAmicroarray analysis Wth regard to the exci sed cancerous tissue
of a patient with diffuse infiltrative stomach cancer, a cancerous tissue
was di stingui shed from non-cancerous tissues by Laser capture

m crodi $5¢IN ARicrddy BRI L he cancerous and non-cancerous portions were
t hen cu?ﬁout. f?lf%erea ter{z1 RNA was extracted from each tissue. When cDNA

was synt hesi z&iif fegird s61afe RMRedYar@eroQV 8I6€ of § pAMSHE Mithdifiike ME@E4Ve tonfloNA
generated from cancerous tissue was fluorescently | abeled with Cy5, and

CcDNA genarcat el chipagraup difsseaneer distinguisbsl drona siofiicamersis efisshiep  byaldeised cagitrh

Cy3. Subsequently, th wo CDNA preparations were mxed to obtajin target
DNA. HyBHf™ 1%?@"6’@%{%"?}6&}? PRSP NN NS U POFIORS Wers AISRHIUE At r SBREE

had bee an- Lfi 0 1 .m LNg.
Ther ea Lo U oreBl BoRRRTRREL SRrarHIS M Sy TR s SRR Sl alfiate

capt ur eganksiifitbndeaciod) PN behePlicPfrbh UGRRERE e fic SEAMRlescchllgl 14vBRY Wil €y4, hen
di splayed with false colors (Cy5: red; Cy3: green). At the sane tine, the

rati o ofind ¢deNAgeneraigezorn fiod-tamveessinoewantenscdnly (ReE) with<y3c abahsb@teatll, and
it was indi cabg}% as a gene expression profile, Mreover, the expression of

23, 040 theype DS papraions werdnixasm Ker s tasgsi Dhvh - davieigizatian ey eisd<ouben 90

patientsg. w i b nfRltrative stomach cancer S, subj gct {
orpar at i T UbbbE frebE DM P P eTaR pERaesEr Wit B Pl fisor ac
i N cancepisy, t ThSHAHROMPRRGRE QUSock BBHRI WS Ple B bIiBAbE rwé{’@E%mﬁé‘d gghed
(Figure 1). Subsequently, the expression profile”of the 23,040 types of
genes i 6Chheameor ored fldrssaes sodnn2H andtigaveerd thoe disdiapg! Witle ffisey@iat (OySgasmis)
was anal yzed, and genes of which expression |level was low in such nornal
or gans witered).echledre spretiine, dhsmtipfof draRs times eh lweresrenescingasitis(RaG) wigpr
antigen_ ,in.this,experipent, the expression tati,g of .
cancer ot i AP B s s A EHES T HptlE: MoRbyesathe sypressinaf 3040
aver ageyplybilckn@lih (AL c#ReBa hENAGH UhL ol JhaRE of DD IhAGAL LHE aFhRIRE-GRpCer -
SPARC V\%,ls3 exé%egsseéﬁ§ ?1 s%ma nor r@ t {:S%ue%), ut0 t Pu expressi on evefs ?n
such a fi@nadhacamesowss sibjasddeso Werhparstigninkéstgniohy ahdVST tybdsanf thas dfmwhich
cancerous tissues (Figure 2). [Exanple 2] ]
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

16



(2) Selection of human HLA- A24- and nouse K d -restricted SPARC pepti de
repertoires In human and nouse SPARC having a honol ogy of 95% the
foll owi ng peptides were selected fromthe fragnment of SPARC of which am no
aci d sequences were shared between humans and mice. The total am no acid
sequences of SPARC nol ecul es were searched based on known information
regardi ng am no aci d sequences conmonly observed in peptides having strong

o1 i 1 ey 3 BixRiligd PDOAD: BATRRLL 85000 RSB IR gelleS e

repertoires at weré “assuned to have I'ng inrty
for theasswmed ycp B8veohighDiRiEds FENMEFR BEHRE ks BY méMclilds verd SidEly RiQERaM
As a result, 4 types of peptides were selected as candi date pepti des (Tabl e
1). Ta bompUter [BFINRE- d&s b veslt, gepes deseptidessidrt seldesdian grrididattipapticded {Tabletly. t o
bot h human HLA- A24 and nouse Kd nol ecul es Pepti de Sequence Start Binding
score position A24 Kd SPARC- Kd-1 DYl GPCKYl 143 75 400 SPARC- Kd-2
HFFATKCTL 123 20 1382 SPARC- Kd-3 EFPLRVRDW. 161 30 960 SPARC- Kd-4

MYl FPVHWQF 225 210 120 Predicted by

htt p:// bi mas. dcrt n| h. ov/ i bi n/ noi bi o/ ken parker conboform SPARC Kd- 1:
SEQ ID NO | edpepitidesopossbiphaving bindigegdfinity MdhotB  ( 3)
Dendritic cel I (DC) vacchﬂﬁaﬁm_ma@gmggkéghmHggi tic cells (BM DC)
were induced from bone marrow cells derived from BALBc bone marrow by
usi ng GV CSF=gs=tesTTTet=prevrorsty—yr—s—{iaatsore-F—et=—at€ i n
Cancer Res 10Pcp6ide- 8640, Zgaémena'é'nus t hestgpt ai ned BiliRg seeire cultured with

a mxture of the 4 types of peptides s Rfied as dgsgri begdabove at a
concentration of 10 PMfor..2 hours, the peptide-pulsed BMDC (5 x 105

celI's) weregphgin.ipd faperi bqn@@ldm,adm nlq gred to 7%ach e. After an

i nterval OfSéA 2ka bhe s pul sgd,BM DC e ad stered to the
3t he ﬁg % ongl | mmuni z&. %%f ter, the
) nouse red éd i nduc *on of [ler T cells
rdler to nal yg 210

nouse tw ce
Predicted by hitp://bimas.dert.nih.govicgi-bin/imoibio/ken_parker_comboform

spl een cel I
was eval uat 8

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 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 pM for 2
hours, and the peptide-pulsed BM-DC (5 x 10° cells) were then intraperitoneally 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 CD8" T cells, after collection of the spleen, CD4™ T cells
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i nduction of killer T cells derived from CD8+T cells, after collection of
the spleen, CD4+ T cells 17 were elimnated fromthe collected spl een
cells, using MACS beads, and the remaining cells were then used for

anal ysis. The followi ng protocols were used for generation and
characterization of SPARC-specific Kkiller T cells (The day of recovering
the spleen cells fromthe i mmuni zed nouse was defined as Day 0.) Day -21
(1) Gu : t |4 f to
e B A e i A G
ref err echehasaiSfoBMaes. Day -14 (2) A mixture of the 4 types of SPARC

pepti des was added to the induced BMDC, and 2 hours later, 5 x 105 cells
wer e i ntraper Thofdlaning mekerals wewrused foy gerrdiionsng eharStaspatiqniof SARG-ecifier e
repeated. . twice every other week. Day 0 T | een, cells of the i ni.zed
BBy o oS ST el By aF kgt voris i Sl i R NER AR o

pr epul sggywjth 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 recogni zing the SPARC peptides, a Cr-rel ease assay was
carried out. T2Kd cells, an RL male 1 cell line, a Meth A cell line, and a
BALB/ 3TRag &dll (1)IGMeCSle mas sddadctoettic done aragetv tellpof acRALB/cf wpudei k¢ es toTster| | s.

) e A LSS Al 2,
SPARC- I 4f4i i . . T2K
cel | 1 <DE i ) P g B e s O SPARE RIS WS Ba BN Ine Rl BR pABDICOME 3 7

l'ine t hiadurd BEKS 2 118 cQKRDS BtrAftri@inedly AR AISBRA tdRkY mollsed Case When a pepti de
added fromoutside binds to an MHC 'class | nol ecul e due to TAP defi ci ency,

t he expBtepssil pandd) were oepphtektvafe dvaey ddE week.ass | nol ecul e and the peptide is
stably expressed on the cell surface. An RL nmale 1 cell line is BALB-c
mouse- defy Yed e srlgan sebls el ine ingunged Atildde amense Vestp recoxerapARGIe qile Whbve

two types el S Ad9~Not express SRARC . On..th her nd, -a Meth el l
e ang et St MElle PRy AP R Sec PR C B Behriea b a e smuttell)
l'i ne angdjit LWs ebasteddsl d ddysne, respectively. Both of these cell lines
express SPARC. The aforenéntioned cell lines were |abeled with radioactive
chr om ubbay ¢ Crin,ordundo tikteyt kilker & delie gpaeifichllyr dogniididy thh SPARGY gapidds] o edelédst | er
T cells for 4 hours. Thereafter, a culture supernatant was recovered, and
the anAifRy s cPraBr otket iIVE epllsy a1 Rbgwde T edningealdetet pall liggsand a BALB/3T3 cell

line were selected as target tumor cells for killer T cells.

(4) Analysis of cytotoxic effects of SPARC-specific killer T cells on tumor cells by Cr-release assay
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
BAILB/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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18 quantified, so that cytotoxic activity was detected. As a result, no
cytotoxicity to T2Kd cells and RL nale 1 cells, which did not express
SPARC, was observed. However, cytotoxicity was observed specifically to the
T2Kd cells, which expressed a SPARC peptides in the context of the Kd

nol ecul e on the surface by |oading the SPARC Kdpeptides 1, 3 and 4, and
also to Meth A and BALB/ 3T3, which spontaneously expressed SPARC (Figure

3). [Exagﬁtigeékoﬁ@%k&%gggtgﬂy%?&N‘%{tﬁmr imunity in BALB/c mice by

i mruni zation with SPARC pepti de d) BMDC was cultured with a m xture

of SPARC Kd- 1As3 madlt, dopspitdsdes IR Mikend edchnle  oells? whivhrdid nbhegeabt er
5 x 105 cells were intraperitoneally adm nistered to each nouse. After an
i nt er vaPPARCy wigelservad pdpeweies cpatatsitBmapcbseasd spenifially ey e TRE” ctlbs, whighe in

%Qiﬁ T?Q?@r”?sg%e%%%ifg%%p?ﬁ%%% ERRRCR 0 KhBOeNE o 8 e Dy dercel P ARG o
Thus,  t RoPg oot h oo e iy A BTN W IPBORANLEY et s iRese

exam neghigr®8pul ts) The results are shown in Figure 4. Preventive

adm ni strati on of SPARC peptide pul sed BM DC could induced inhibition of
the gromh of the subcutaneously transplanted Meth A and induced a

prol ongation. of the survival tine of the nouse. | NDUSTRI AL APPLI CABI LI TY
HLA- A24lE%89)0) i's the npbst frequent HLA class | allele, possessed by

i . 9 . . L al.. o f i d b d
Fot he. R fbiort Rl b 2RO RRL ICRIE b Ak MA Bl AR BBRbG 1O2 P01

pepti degviéBst)d to the human HLA- A24 nol ecul es. Accordingly, it was

reveal ed that, when a BALB/c nouse is inmmunized with a certain peptide, if

the peptide BMABE was cultereiovithol reitire o ARPARG & ey and dyeptideki(10 @M Tor eadh) s,
cancer cells that express a conpl ex of

v Eg :ofe hgéllé;ﬁ%lje Teaﬁgfla lé%i ﬂﬁfﬁf}l{é%@ infrgpesitQnerly gsuaiseIcd 19 prgh reqvee. dle
o 20 DGO A 28A00 | pveRs RUTLIARE T, Bkt 00 AR A0R4EY
appl i caihighd RodR WAATHARhDES SRMIrhQlin RA! €8dven dék? 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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with diffuse infiltrative stomach cancer, pancreatic cancer and nel anong,
who possess HLA-A24. It is anticipated that the QOL of the patients can be
i nproved by suppressing the growh or progression of such cancers by SPARC
pepti de-based cancer i nmunot herapy. BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure 1 shows the degree of expression of the top 15 genes that were
expressed in stonmach cancer tissues at a |level higher than in nornal

st omach GRSk iMFRNRNGmMAR ic%eﬂ@&%r%aﬁ@ SHC%} ath Ipl¥llgm(19ﬁ; fé/\féhlro\rpeo@&ssc -A24,

m croarray analysis on 20 pati ent use 1 nfi st onac

cancer . It jFadativigated timt cng)@ebatheopatiche @btied BestovasH beppassiglthe afovither
results of the cDNA microarray analysis of normal tissues as described

bel ow, Progrestipreoishelr eanesis by @ pepjulndesedsamesingdunptistapin aci dic and rich
in cysteine (SPARC) specifically overexpressed in a cancerous tissue was
selected as the nost ideal cancer-specific antigen in diffuse infiltrative

st omachpReREe I q?@/ﬁ Qanjcgsul ts obtained by analyzing the
expressPon o@gggggﬁpﬁlég ype%g_of C%Sai n adult organs and in 4 types of
enbryonal or gBiggre 1UBbRYth 6BV BxBIORET GHthe (hP €5 %é’n@é 25588 exfibsstdip sRRABE
gene was observed even in sone normal tissues, but the expression level in

such neangetltissies sipdsvahhigheritipm if nowmme kipmiadwancastlanentvate, vhich weamidentidiad by

ti ssue. Figure hows the cytotoxicjity of SPARC-positive tunor cells by
CTL whi BRI %aﬁée@m%?%liaﬁ el oe2chetiesss wtgf SR SHAREAE FOTRED SR Ka.- 4
epi t ope ide | / 1 LGur e I he..

oD ! OPTBER ik oBR G e ELBNLE) ORI SRRSOl bl

ext ensi @hddhalt tSues E Yds¥ided tbeloRy, BbmBRL-BofenPhfcheRY 5 RESs MR Phdtdh b8Bic@hg bone
marr ow- deri ved dendritic cells (BMDC) |oaded with a m xture of SPARC Kd-1,
Kd- 3 andchkda-cgsteipe PFRARG). spR@fi@lplovBexressdd meptandeow tissusywad seteoied fag tHeombsng:

(A) a peptide which consists _of the am no acid sequence as shown in any one
of SEQ lﬁﬁ'lﬁféﬁ?r'ﬁpeggc a@}gegmqslﬁysean@g@tﬁe@@r%h gHc@onsi sts of an amino acid

sequence conpg:i Si stit.utj.on addi tion of one I r am n
ol ds it r gl BrT HE Tl PudReShy AER A Br S n RSP RR T Ze TR E s
shown i Raina@i 8RNI SED thids NPSnboh® oBeandNdindhi SN A RS EARRCT Tie é)%]brésﬂgﬁ‘ce
cytotoxic (killer) T cells. 2. An“agent™ i nducing immunity directed agal nst
cancer sof thhiSPARCOgmoe ives obadrvddeagh inRemt ywpamaftissues, 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 K%-1 , K93 or K%4 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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the peptide of claim1. 3. A nedicanent for treating and/or preventing
tunors, which conprises at |east one type of the peptide of claiml1l. 4. An
agent for inducing antigen-presenting cells having strong capacity to

i nduce tunor-reactive T cells, which conprises at | east one type of the
peptide of claim1. 5. An agent for inducing tunor-reactive T cells, which
conprises at | east one type of the peptide of claiml. 6. An agent for

i nduci ng antigen-presenting cells hagngygtrong capacity to induce
tunor-reactive T cells, which conprises a gene encoding for a peptide of
any of tlhe f olA mplidegf ahAdf the fodiptvirgge Whi ch consi sts of the am no acid
sequence as shown in any one of SEQID NOS: 1 to 3; or (B) a peptide which
consi st §Abf pepiidaivbich capiids efdhuanive agidwpruestary showuinsanyone PoPEQAD AP tliton of
one or ,several amno acids with respect to the peptide consisting of the
am no aéiﬂfsequence as shown in any one of SEQID NOCS: 1 to 3, and which

re e LA IS i i oo SRS SRR WS B
conpr i sngvetdLdmieebdids withiespect fohd puptiaeebrdisiinotthearap kiid ecabn@lag kv in9.
An antigen-presenting cell, which presents a conplex of an HLA nol ecul e and
t he pepgmgenc SSER 1BIINDS: 1 06, arthehiginhdsgepaciy tsiadice aglotoaicl(kider) dlcallm 9, whi ch
Is i nduie d usiﬁ%gaggrg?nd%gi%g tlmr%];m%; gli'erpte a(gjaginsft3 'cancgr]é, which comprises at least one type of

the peptide of claim 1.

3. A medicament for treating and/or preventing tumors, which comprises at least one type of

the peptide of claim 1.

4. An agent for inducing antigen-presenting cells having strong capacity to induce

tumor-reactive T cells, which comprises at least one type of the peptide of claim 1.

5. An agent for inducing tumor-reactive T cells, which comprises at least one type of the

peptide of claim 1.

6. An agent for inducing antigen-presenting cells having strong capacity to induce

tumor-reactive T cells, which comprises a gene encoding 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 1D NOS: 1 fo

3;0or

(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 killer T cells,

7. An antibody against the peptide of claim 1.

8. Alkiller T cell, a helper T cell, or an immunocyte population comprising  such cells, which

is induced using the peptide of claim 1.

9. An antigen-presenting cell, which presents a complex of an HLA molecule and the peptide
of claim 1.
10. The antigen-presenting cell of claim 9, which is induced using the agent of claim 4 or 6.
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