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1 DESCRI PTI ON HLA- A*3303-restricted W'l peptide and
pharmaceutical conposition conprising the same 5
Technical Field [0001] The present invention refates

to an HLA- A*3303 restricted peptide, speciil
peptide conprising an 10 aming acid sequ#mwmm"m\mumum
consisting of 9 contiguous am no acids froma :

protein, wherein an amino acid at position 2 df°'*the

am no acid sequence is selected fromthe group

sep. e an am o act s dr-ssin s is'aro” J|HHINUINN
Furthernore, the 15 present invention relates t0 a

pol ynucl eoti de encoding the peptide, a pharna?eutﬁ@%W*
co Lt r _the treat or .prevention of a ,
cane B e R ERE L2 T dnd PG IEI REY PRACRG SUHGCa]
20 [0002] WI'1 gene %VWInB' tunor, 1 gene) was

identified as o yehet rEXpor T E5¥8F Wk ng2tinor

which is a renal cancer in children (Non-patent
Docunents 1 and 2) WI1 is a transcription factor
having a zinc finger structure. At 25 the begi nning,
IR R erfet St consi dered to be a tunor 2

suppr essor Pene. However, subsequent studies

( Non- pat ent[0001]

The present invention relates to an HLA-A*3303-
restricted peptide, specifically a peptide comprising an
amino acid sequence consisting of 9 contiguous amino acids
from a WT1l protein, wherein an amino acid at position 2 of
the amino acid sequence is selected from the group
consisting of Ala, Ile, Leu, Val, Phe, Tyr, Ser and Asp,
and an amino acid at position 9 is Arg. Furthermore, the
present invention relates to a polynucleotide encoding the
peptide, a pharmaceutical composition for the treatment or

prevention of a cancer comprising the same, and the like.

Background

[0002]

WT1l gene (Wilms' tumor 1 gene) was identified as
a gene responsible for Wilms tumor which is a renal cancer
in children (Non-patent Documents 1 and 2). WT1l is a
transcription factor having a zinc finger structure. At

the beginning, the WTl gene was considered to be a tumor
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Docunents 3, 4, 5 and 6) showed that the WI'1 gene

rather functions as an oncogene in hematopoietic

tunors and solid cancers. 5 [0003] The WI1 gene is
expressed at high levels in many types of malignant

tunors. |t has been exam ned whether or not the W1

gene product free of nmutations, which is an

aut ol ogous protein, has inmunogenicity in a living

body. 10 The results reveal ed that the protein derived
f%gﬂﬁﬂégéaglgeggne\%B&gbé§,e§95§§§@gn§téy %§W?ﬁén—patent

tunor cells is fragnented through intracellular

Fﬁ&%ﬁr?eﬁ’lw' 3} hq r%suértiéi n@) %%%%?iﬁétﬁé‘! nl:ffgw&ll“%gféene rather

[
W t class I nol ecul es, “and conpl éxes
t on_t f cells, and. that 15 CTLs :

P gt ueh SEEReaE T i torRsd oy BaRtS e solid
V. cn(:é' tion (Non-patent Docunments 7, 8 and 9). It was

éﬁ%o shown that in a nouse inmmunized with a W'l

pepti de or %&% cDNA, transplanted tunor cells

expr essi ng Q) gene are rejected with a high .

probabi ity (Non-patent Docunents 7 20 and 10), while

nor nal tiséUEE‘@&ﬁr%%%?nbspﬁ§8F8P8§905FIWiQMuQQNﬁﬂs in many

ene are not damaged by the induced CTLs (Non- patent

Afiferitt A2liqnafhs SHRES i n It RAT rRe X pofdbmed whether or
usi ng human cells that when Db126 peptide or WHI87 _
pEPt i BRe I neenRi 8soRgrr1dbrest SEQUMUIIANGioms, which is an
SLGEQQYSV) having a 25 high ability to bind to an
R S nBreEate; Wischingugogenécatyhumana Vligving body.
class | nolecules, is used to stinulate
The results revealed that the protein derived from the WT1
gene which 1is expressed at high levels in tumor cells is
fragmented through intracellular processing, the resulting
peptides form complexes with MHC class I molecules, and the
complexes are presented on the surfaces of cells, and that
CTLs recognizing such complexes can be induced by peptide
vaccination (Non-patent Documents 7, 8 and 9). It was also
shown that in a mouse immunized with a WT1 peptide or a WT1
cDNA, transplanted tumor cells expressing a WT1l gene are
rejected with a high probability (Non-patent Documents 7
and 10), while normal tissues expressing physiologically
the WT1l gene are not damaged by the induced CTLs (Non-
patent Document 7). It was shown in in vitro experiments
using human cells that when Dbl26 peptide or WH187 peptide

(amino acids 187-195 of SEQ ID No: 1, SLGEQQYSV) having a

high ability to bind to an HLA-A'0201 molecule, which is
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human peri pheral bl ood nononucl ear cells having

HLA- A*0201, W1l-specific CTLs are induced, the

i nduced CTLs have a cytotoxic activity specific for
tunor cells expressing 5 endogenously a WI1 gene at
high |l evel s, and the cytotoxic, activity of such CTLs
is HLA-A2-restricted (Non-patent Docunent 11) It was
shown in in vitro experinments in human cells using
W1 peptide that matches HLA- A*2402 (which is found

e | Yo nese peopl e anmong_10 HLA- A .

k) LMY AR08 R L, irsere
. that WI1l-specjific CT#S TAK-i% re.induced .
T B et 59 oo R eRet | fiucsaPerisdabiaoe 0201,
press . the l.ony-form ng activity of normal

m&tsgpeoﬁje{%% ?&éﬁ 8§Fls”€/£‘1‘%?f§'pa Cal tydBkpredsls have a
physiol ogically a W1 gene 15 (Non-patent Docunents 13
KU A€ THRESE Fdplor (P Rtr oyl §f 9% UGBS t igt L Aot expressing
only in mce but also in human beings, W1-specific _
CARENPHEY ndulléd, 9suenh TLIshvéeeleyt ithe cytotoxic
activity against tunor cells expressing a W1 gene at
HRGh- 1wkl S bdtdo RELshake alehrbloxpetatetefity(Pon-patent
agai nst normal cells expressing physiologically a W1 .
égﬁ§““¥anléétentIEbdu#%n§§OWP 100 in, vPtrd3eapgrifents in
[0004] The W1 gene product is present as a nucl ear .
prétadl n.cednd | sispmsced§ad Iperpricteeastimes matopespl HSA-AT2402
to be 25 fragmented into peptides. The fragnented
peptiicdesiar € oand repspofreduientd yendoplapaneseethesylem among
| umen by TAP
HLA-A alleles) (WTlz3s; amino acids 235-243 of SEQ ID No: 1,
CMTWNQMNL) that WTl-specific CTLs (TAK-1) are induced (Non-
patent Document 12), and the induced CTLs do not suppress
the colony-forming activity of normal hematopoietic stem
cells which partially express physiologically a WT1 gene
(Non-patent Documents 13 and 14). These reports strongly
suggest that not only in mice but also in human beings,
WTl-specific CTLs can be induced, such CTLs have a
cytotoxic activity against tumor cells expressing a WT1
gene at high levels, but do not have a cytotoxic activity
against normal cells expressing physiologically a WT1 gene

(Non-patent Documents 7, 10, 11, 12, 13 and 14).

[0004]

The WT1l gene product is present as a nuclear
protein, and is processed by proteasomes in cytoplasm to be

fragmented into peptides. The fragmented peptides are
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(transporter associated with antigen processing)

nmol ecul es, form conplexes with MHC cl ass | nol ecul es,
and are presented on the surfaces of cells.
WI'1-specific CILs are 5 induced as a result of

recogni tion of W1 peptide-MiC,class | nolecule

conpl exes by CTL precursor cell's via TCR, thereby
exerting a cytotoxic effect on tunor cells presenting
a WI'L gene product through MHC cl ass | nDIecuIes

(N Do¢ nt ord ;and 9) . Then
reqwfr)E d %d ggstsenﬁj ig S\W‘f pep??h%uh%%d rSLHmSBncé)ry TAP
nothera tar tin ne product is in the
for mrﬁ“Pacfrtbl nds® %o e‘%/Htl ’g ?fgl%%%?%s?hn% molecules,
vi ng bod Fbmever Ia s | molecules are

cﬁcifé? se” %?%l%’fﬁ?]o wtHa sgaﬁenf §55f It n& WP Pt dend  are
b|nd|n respective_MHC cl a I. .15 nol ecules are

SRS Tonk SRcRUGEREFS Phererare, M eeaing gt are
Lo OVIde a peptide matchi ng each SUbd%Fe of
& 9d FovieViEtS U ionI§E HISE Ao e il b peptlde MHC class
HLA- A*0201 nol ecul e- and HLA- A*2601 .
nol 8OHSEESt IGORPe@5sept Pdes Cale PKAGWASAS HEALLS via TCR,
nol ecul e-restricted W'l peptides to date 20 (Patent

1expphipat edt Dodwptanicll efflePatepn tumor cells

Docunent 2, respectively) . HLA-A*3303 is present at
rperﬁseﬂﬂigmeﬁ Wiglr cratteager ddu L A QAP NHC Japanesk.molecules
Therefore, there is a need to find an
HNSALRBE3 - éstaunstracs VI 8 pept i de. 2hdRat ent Docre@nired at
1. WD 2003/106682 5 Patent Document 2: WD 2005/ 095598
least that a WT1l peptide used in cancer immunotherapy
targeting a WT1 gene product is in the form that binds to
an MHC class I molecule in a living body. However, MHC
class I molecules are diverse and amino acid sequences of
the WT1 peptides binding to respective MHC <class I
molecules are different from each other. Therefore, it 1is
required to provide a peptide matching each subtype of MHC
class TI. However, only HLA-A"2402 molecule-, HLA-A'0201
molecule- and HLA~A'2601 molecule-restricted peptides are
known as HLA molecule-restricted WT1l peptides to date
(Patent Document 1, Non-patent Document 11 and Patent
Document 2, respectively). HLA-A*3303 is present at next
highest percentage to HLA-A*2402 in Japanese. Therefore,
there 1is a need to find an HLA-A*3303-restricted WT1
peptide.

Patent Document 1: WO 2003/106682
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Non- pat ent Docunent 1: Daniel A. Haber et al., Cell.
1990 Jun 29; 61(7):1257-69. Non-patent Docunent 2:
Call KMet al., Cell. 5 1990 Feb 9; 60(3):509-20.
Non- pat ent Docunent 3: Menke AL et al., Int Rev
Cytol . 1998; 181:151-212. Revi ew. Non-patent Docunent
4. Yamagam T et al., Bl ood. 996 Apr 1,
87(7):2878-84. 10 Non-patent Docunment 5: I|noue K et
al ., Bl ood. 1998 Apr 15; 91(8) 2969- 76. Non- pat ent

Docurrent 6: A et j;%s 9 May;
23(5):499- 5P(5E'5ts nDOpCa enr% [‘%cume t d %t al., J

| munol . 000 F b 164( 1873- 80 Non at ent
Document 8]1\?%Ipaetfer%] qeugen ﬁ) murlin iy . A 1988bggnet al.
4 167 77 ate current 9: Rtz J, J din

é’]g Athliofbtgo 26{1]2 12378 - Non- pat ent Documsnt

10: Tsub0| Aet al., J din Inmunol. 2000 May

20(3) : 195- 250 BN PatRatusdcurient £l lok My @F agl,, Cell.
I_.nmuno enet| cs. 2000 Feb; 51(2):99-107. Non-patent

Bot b . &hiniaf®13%t al., Blood. 25 2000 Jan 1;
95(1): 286 93. 6 Non-patent Document 13: Gao L et al.
Bl ood. Non-patent Document 3: Menke AL et al. Int Rev

Cytol. 1998; 181:151-212. Review.

Non-patent Document 4: Yamagami T et al., Blood.
1996 Apr 1; 87(7):2878-84.

Non-patent Document 5: Inoue K et al., Blood.
1998 Apr 15; 91(8):2969-76.

Non-patent Document 6: Tsuboi A et al., Leuk
Res. 1999 May; 23(5):499-505.

Non-patent Document 7: Oka Y et al., J Immunol.
2000 Feb 15; 164(4):1873-80.

Non-patent Document 8: Melief CJ et al.,
Immunol Rev. 1995 Jun; 145:167-77.

Non-patent Document 9: Ritz J, J Clin Oncol.
1994 Feb; 12(2):237-8.

Non-patent Document 10: Tsuboi A et al., J Clin
Immunol. 2000 May; 20(3):195-202.

Non-patent Document 11: Oka Y et al.
Immunogenetics. 2000 Feb; 51(2):99-107.

Non-patent Document 12: Ohminami H et al., Blood.

2000 Jan 1; 95(1):286-93.
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2000 Apr 1; 95(7):2198-203. Non-patent Docunent 14:
Chmnam Het al., Blood. 2000 Jan 1; 95(1):286-93. 5
Di scl osure of Invention Problens to be Sol ved by the

I nvention [0005] The problens to be solved by the
present 10 invention are to provide an

HLA- A*3303-restricted WI1L peptide, and a

pol ynucl eoti de encodi ng the sanme, as well as a

phar maceuti cal conposition for the

treat ment/ vent.i cancer . conpri sj ng t he sane,

and t he IiE%SI%%§bﬁansﬁ%%ﬁﬁifgefihe @$%bl%nset[0%§61 Blood.
result. Nt ensi ve udies in view of the

éﬁyﬁgﬁgﬁﬁ %Sq%%g@rﬁgg%yggg%é, the present inventor has

found that eptide conprising an amno acid sequence

20 consistiﬁ%ﬁaéé%?%%ﬂgggﬂgﬂgzgﬁ?ndaﬁﬁ%%%m¥r%n?% {rq, Blood.
[ erein a i no acid at position 2 of the

E%ﬁﬁg‘%%}gn §%%Géng§ﬁ¥gg§elected fromthe group

consisting of Ala, Ile, Leu, Val, Phe, Tyr, Ser and

Asp, and an amno acid at position 9 of the am no

aci d sequence is Arg can induce a 25 WIl-specific CTL

Wi o datieverbuon t he present 7 invention has

been conpleted.5£0007
Problems to be Solved by the Invention

{0005]

The problems to be solved by the present
invention are to provide an HLA-A*3303-restricted WT1
peptide, and a polynucleotide encoding the same, as well as
a pharmaceutical composition for the treatment/prevention

of a cancer comprising the same, and the like.

Means to Solve the Problems

[0006]

As a result of intensive studies in view of the
situation as described above, the present inventor has
found that a peptidé comprising an amino acid sequence
consisting of 9 contiguous amino acids from a WT1l protein,
wherein an amino acid at position 2 of the amino acid
sequence is selected from the group consisting of Ala, Ile,
Leu, Val, Phe, Tyr, Ser and Asp, and an amino acid at
position 9 of the amino acid sequence is Arg can induce a

WTl-specific CTL with a high rate. Thus, the present
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The present invention provide: (1) a peptide
conprising an am no acid sequence 5 consisting of 9
contiguous am no acids froma W1 protein, wherein an
amino acid at position 2 of the amno acid sequence
is selected fromthe group consisting of Ala, Ile,

Leu, Val, Phe, Tyr, Ser and Asp, and an ami no acid at
position 9 of the am no acid sequence is Arg: 10 (2)
the peptide according to (1), wherein the amno acid

G AMENCE I group consisting of:
SLieu Sereol—r& ?ﬁuﬁ%érﬁ%@%é%ér Arg (SEQ ID No: 2),

Phe Ser Arg[cﬁged”Asp Gn Leu Lys Arg (SEQ ID No: 3), 15
Ser Asp G n Leu Lys Arg His Gn Arg (SEQ ID No: 4),

and Thr Set, G u Lys Pro Phe Ser S . (SEQ I D No:
5); (3) thzlrhpeep?ﬁed%e/enatcclor}\ﬁelrh%l?% %Vl erein the

am no acid uence i s Ser Asp Gn Leu Lys Arg Hs Gn

Arg (SEQ |5 NoT BFPU363 A0 Hritifacelt PRANC. acid scquence
conposition for the treatnment or prevention of a ,
o elrs,tlc,rbqrrp‘?‘?s? ng°theIpPepEi aB1NqceGhdicnd 1o ()W T syrotein,
a nethod for the treatnent or prevention of a_ cancer, _
OIS El ngRadii it &9y ah et9ekti’R #nodht e t pEino acid
25 pharmaceuti cal conposition according to (4) to_an
HSAUEN R IFEPRGEV L b e ;9 B)P iz vEsthea pebthbe, Ile,

accor di n? to (1) for the '
Leu, Val, Phe, Tyr, Ser and Asp, and an amino acid at

position 9 of the amino acid sequence is Arg:

(2) the peptide according to (1), wherein the
amino acid sequence is selected from the group consisting
of:

Leu Ser His Leu Gln Met His Ser Arg (SEQ ID No: 2),
Phe Ser Arg Ser Asp Gln Leu Lys Arg (SEQ ID No: 3),
Ser Asp Gln Leu Lys Arg His Gln Arg (SEQ ID No: 4), and
Thr Ser Glu Lys Pro Phe Ser Cys Arg (SEQ ID No: 5);

(3) the peptide according to (2), wherein the
amino acid sequence is Ser Asp Gln Leu Lys Arg His Gln Arg
(SEQ ID No: 4);

(4) a pharmaceutical composition for the
treatment or prevention of a cancer, comprising the peptide
according to (1);

(5) a method for the treatment or prevention of a
cancer, comprising administering an effective amount of the

pharmaceutical composition according to (4) to an HLA-
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manuf acture of the pharmaceutical conposition
according to (4); 5 (7) a polynucleotide encoding the
peptide according to (1); (8) an expression vector
conprising the polynucleotide according to (7); (9) a
phar maceutical conposition for,the 10 treatnent or
prevention of a cancer, conprisSing the polynucleotide
according to (7) or the vector according to (8) ;

(10) a nethod for the treatnment or prevention of a

g$g%?g F&gqg bglg%bﬁtn1n|ster|ng an effective amount

Rarmaceut i cal conposition according to (9)

to an HLA- 3303- po itive s e use of t
polynucleotﬁﬁe %%%o? %(?ﬁég é%w éﬁ% Y of° ! A5 for tne
accqﬁgbqﬂi for he nanufactﬁre of the. _

i %os EFBACEEESFRI NG TG OES)-1 oB0 oEHrHng to
Wrﬁ_spe0|f|c CTL whi ch is inducible by the peptide
ac ording to (1) (13) a method for the induction of a
WI'l- speC|f|c rising culturing a periphera
bl ood nononbdleaﬁ nfynﬁc¥%%tb¢%seﬁﬁéxé$fﬁme pBpt i deeptide
according to (1) to 25 induce the Wl-specific CTL
AsmaHe perd pHerial bl ood 9 nononucl ear cel|; (14) a

kit for the induction of a WI'l-specific
(8) an expression vector comprising the

polynucleotide according to (7);

(9) a pharmaceutical composition for the
treatment or prevention of a cancer, <comprising the
polynucleotide according to (7) or the vector according to
(8) 7

(10) a method for the treatment or prevention of
a cancer, comprising administering an effective amount of
the pharmaceutical composition according to (9) to an HLA-
A'3303-positive subject;

(11) use of the polynucleotide according to (7)
or the vector according to (8) for the manufacture of the
pharmaceutical composition according to (9);

(12) a WTl-specific CTL, which is inducible by
the peptide according to (1);

(13) a method for the induction of a WTl-specific
CTL, comprising culturing a peripheral blood mononuclear
cell in the presence of the peptide according to (1) to

induce the WTl-specific CTL from the peripheral blood
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CTL, conprising the peptide according to (1) as an
essential conponent; 5 (15) an antigen-presenting cel
presenting a WIi1 peptide, which is inducible by the
pepti de according to (1); (16) a nethod for the

i nduction of an antigen- presegting cell presenting a
W'l peptide, conprising 10 culturing an immture
antigen-presenting cell in the presence of the peptide
according to (1) to induce the antigen-presenting

ent i a WI'L peptide fromthe inmature
gﬁr%ogrg{@;erge’gseér}?tqllln’g cell; (17) a kit for the induction

f an antigen-, 15 pr.esenting.cell presenting a L
gep?i de, cg it s?ngﬂt egoﬁegpiede”b‘g‘bcotrlu‘?rhgo?oa(\llg%lagspemflc
essential. conponent; (18) .a nethod for the
i anost T B tAncEPe %8&%}35 ng SG&FAg"ehe terL (1) as an

according to (12) or the antigen- presenting cel
ﬁﬁﬁﬁQﬁﬁé§t§?(éﬁﬁﬁnﬁb (19) a nethod for the

determ nation of the presence or anount of a .

WI'1- speci f i T2} n2Bk! ¢EA-R¥ 8363t i pgsiceilde Pofsiesdting a WT1
conprising: (a) reacting a conplex of a Wl peptide

P EHHLAYAE 3803 s mbneBGhBlgi thy atdanpbertiden elegording to
subj ect; and 25 (b) determ ning the presence or anount

ofl)a CTL recogni zing 10 the conplex contained in the

sanpl e; and (20) the nethod according to (19), wherein
t he (16) a method for the induction of an antigen-

presenting cell presenting a WT1l peptide, comprising
culturing an immature antigen-presenting cell in the
presence of the peptide according to (1) to induce the
antigen-presenting cell presenting a WT1 peptide from the
immature antigen-presenting cell;

(17) a kit for the induction of an antigen-
presenting cell presenting a WT1l peptide, comprising the
peptide according to (1) as an essential component;

(18) a method for the diagnosis of a cancer,
comprising using the CTL according to (12) or the antigen-
presenting cell according to (15);

(19) a method for the determination of the
presence or amount of a WTl-specific CTL in an HLA-A"3303-
positive subject, comprising:

(a) reacting a complex of a WT1l peptide and an HLA-A"3303
molecule with a sample from the subject; and

(b) determining the presence or amount of a CTL recognizing
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conplex is a formof tetramer. 5 Effects of the

I nvention [0008] The present invention provides an
HLA- A*3303 restricted WIL peptide, and a

pol ynucl eoti de encoding the sanme, as well as a
pharnaceutical conposition for,the 10 treatment or
prevention of a cancer conprising the sane, and the
like. Therefore, it is possible to induce in vivo and
in vitro Wl-specific CTLs in subjects having HLA-

* 13@38%1 % J se peopl e have at
#eﬁéz?gbméﬁl:&ﬂﬁoﬁh %f e@{ﬁ e;gﬁﬁe-’spag%cgfi c CTLs canf
be i nduced in.a ver j de _range of subjects. Brief
Description“%ﬁ D?gﬁﬂﬂﬁgxu%%oﬂﬁfor R fx}eLfQEEnW :gﬁé“ the
cytotoxic activity of the 20 CTL induced with W1337
l—éllogm?plzeﬁ epr easeﬁ\gcfrgtché tc%ro‘:‘lnb%ﬁ ¢ activity of the CTL
i nduced with W'1364 Fig. 3 represents the cytotoxic

activity of the CTL induced with WI1367 25 Fig. 4
represents the cytotoxic activity of the 11 CTL
iQ#ﬁﬁﬁﬁf\ﬂ%l?qﬂjkﬁﬁﬁnqﬁ%ﬂ 5 represents the cytotoxic
activity of the CTL induced with WI'1364 agai nst the
cell expresd4ifla W1 gene endogenously.

The present invention provides an HLA-A*3303-
restricted WTl peptide, and a polynucleotide encoding the
same, as well as a pharmaceutical composition for the
treatment or prevention of a cancer comprising the same,
and the like. Therefore, it is possible to induce in vivo
and in vitro WTl-specific CTLs in subjects having HLA-
A'3303. Because about 24% of Japanese people havé at least
one HLA~A 3303 molecule, WTl-specific CTLs can be induced

in a very wide range of subjects.

Brief Description of Drawings

[0009]

Fig. 1 represents the cytotoxic activity of the
CTL induced with WT1lj33y.

Fig. 2 represents the cytotoxic activity of the
CTL induced with WT1lje,.

Fig. 3 represents the cytotoxic activity of the
CTL induced with WT1lsg7.

Fig. 4 represents the cytotoxic activity of the
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5 Fig. 6 represents the cytotoxic activity of the CTL
i nduced with WI'1367 agai nst the cell expressing a W1
gene endogenously. Fig. 7 represents the cytotoxic
activity of the CTL induced with W1409 agai nst the
cell expressing a W1 10 gene;endogenously. Fig. 8
represents the cytotoxic activity of the CTL induced
with WI'1367 agai nst the cell expressing a W1 gene.
15 Best Mode for Carrying Qut the Invention [0010] An

amno agld seausn of .a human WI'1 protein is shown
in SEQ I D No: 1. Zﬁufiggene is expressed inits

native fon?%ggggggﬁ%§%%g%tg(¥h$ﬁu£g%$%¥£9 activity of the

hemat opoi et'i rs such as

| odyspl astic sy ome, nultipl nyel or :
(i G L SR IR TR b Sulia s ST R PR
cancer,(folon cancer, lung cancer, breast cancer,

FET I CEI1°EAHEETY hepati ¢ cancer, skin cancer, bl adder
cancer, praostate cancer, uterine cancer, cervical
cancer or 25 %vafi ARPEESEEES F® heY horexianaghdfdFy of the
motif for HLA 12 A*3303 is characterized in that an
ol Bepeedt Wpsd t1oer 2PelBpy &€ dfe i asxpressipg, @ WTL
Val, Phe, Tyr, Ser and Asp, and an amno acid at
@&ﬂ%i%ﬂ¢QQQQ9W§k¥-Thus, in one aspect, the present
invention relates to an HLA-A*3303 5 restricted W'l
peptide corfprd si hgT&RT&FERG Sadiltk seyueheric activity of the
CTL induced with WTl 9 against the cell expressing a WT1l
gene endogenously.

Fig. 8 represents the cytotoxic activity of the
CTL induced with WTls3e; against the cell expressing a WT1

gene.

Best Mode for Carrying Out the Invention

[0010]

An amino acid sequence of a human WTl protein is
shown in SEQ ID No: 1. A WT1 gene 1is expressed in its
native form at high levels, for example, in hematopoietic
tumors such as leukemia, myelodysplastic syndrome, multiple
myeloma or malignant lymphoma and solid cancers such as
gastric cancer, colon cancer, lung cancer, breast cancer,
germ cell cancer, hepatic cancer, skin cancer, bladder
cancer, prostate cancer, uterine cancer, cervical cancer or

ovarian cancer. Furthermore, an anchor motif for HLA-
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consi sting of 9 contiguous am no acids froma W1
protein, wherein an amno acid at position 2 of the
amno acid sequence is preferably selected fromthe
group consisting of Ala, Ile, Leu, Val, Phe, Tyr, Ser
and Asp, and an amno 10 acid at position 9 of the

am no acid sequence is preferably Arg (hereinafter
referred to as a W1 peptide). [0011] The anino acid
sequence consisting of 9 amno acids conprised in the

O, S BT LU SRR

Ly EQ
o 48 B PR Al el %eﬁ? VE%EQE%%M a))osr frd Asp,
r er ( .
glr%(re e%gl%}wyﬁrdo 2t g asc %‘ltlfguf %I &}hu%(rgm one
0 1 Further .
s%%t% ‘ut Pgﬁ dt* osnee“tt&m’eengcrléﬂ“ 5??%?%@ ofiB tighA-A*3303-
R C A e R RS bl yence
am.ng .acids_or other substituted am no acids may be
acﬁﬁ‘rsdpsrtrlélgel‘i/f dF PR EHIUPHS afP i Ras @S 1IFhé rom ﬁeaﬂlddoroteln,
of the present jnvention retains an abl|lt¥ to bind 13 _
O ShT AR O YroPSdE e2t[ RPAtios desefi bd@ apBige acid
it is an object of the present invention to obtain an

HISAVUR$303L ¢ eBEREBE BRI W B 5 95¢1nd derommhtibe gheupeptdmieisting

of the present I nvention may be
of Ala, Ile, Leu, Val, Phe, Tyr, Ser and Asp, and an amino

acid at position 9 of the amino acid sequence is preferably
Arg (hereinafter referred to as a WT1l peptide).

[0011]

The amino acid sequence consisting of 9 amino
acids comprised in the peptide of the present invention is
preferably, Leu Ser His Leu Gln Met His Ser Arg (SEQ ID No:
2), Phe Ser Arg Ser Asp Gln Leu Lys Arg (SEQ ID No: 3), Ser
Asp Gln Leu Lys Arg His Gln Arg (SEQ ID No: 4) or Thr Ser
Glu Lys Pro Phe Ser Cys Arg (SEQ ID No: 5). Most
preferably, it is Ser Asp Gln Leu Lys Arg His Gln Arg (SEQ
ID No: 4). Furthermore, it may have a substitution of one
to several, preferably one to five amino acids with other
amino acids in the 9 amino acids of any of SEQ ID Nos: 2-5.
Any one of the 9 amino acids or other substituted amino
acids may be appropriately modified. In any cases, the

peptide of the present invention retains an ability to bind
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any one as long as it conprises an am no acid sequence

that is derived froma W1 protein and consists of 9

contiguous amno acids. Thus, the peptide of the

present invention may be, for exanple, a peptide

consisting of only the am no 1Qsaci d sequence shown in

any of SEQ ID Nos: 2-5, or a vwi protein or a part

t hereof conprising the am no acid sequence shown in

any of SEQ ID Nos: 2-5. Various substances nmay be

atd aghed At Ly N erdd nus. and/ or the G term nus of

the am no aci d sequence consisting of 9 15 conti guous

am no acids[ddhjpe pepti de of the present invention

For exanple, an am no acid, a peptide or an anal og

t hereof may, be att e I.f these.substances are

att ached tgkfhéﬁﬁggﬁﬁﬁ%ioﬁbfﬁg’présenfsin@%ntggﬁ?theﬁf the
pt ed. for e l e, by n ina .

S50 hou T an 20" Hibugh CA pr dostL8aan 40-restricted WTL

intracel lular processing,. and _finally the am no acid

SES IS cditist il 1R hniagUdiR PE T dci RN Ge may be

be produced .and presented as a conplex with an

ﬁEAP%@? TSI A% dn WP EHFRE T aqid t9rguice that

resg{tiﬂg§4n the effect of inducing a CTL. These 25

ST SAHNCREL NP he? t bk ePWAE 8 AN mBAdI &8 SiRE SsSIfulfl IGantiguous

of 14 the peptides of the present invention, or

P CastCthei r  Trabi |t presideamfe the ppoesass, invention

etc.). Alternatively, these substances may be those

WRiYc edelfiare e @m® Iseptd dreptdide tdwmn girsgsierst dfvaemityi arhe amino

specifically, for exanple, to a given 5 tissue or

Gg&n, stuees AAPWhave tdrey acfi GEQ oIDnipease€-5, or a WT1

protein or a part thereof comprising the amino acid
sequence shown in any of SEQ ID Nos: 2-5. Various
substances may be attached at the N-terminus and/or the C-
terminus of the amino acid sequence consisting of 8
contiguous amino acids in the peptide of the present
invention. For example, an amino acid, a peptide or an
analog thereof may be attached. If these substances are
attached to the peptide of the present invention, they can
be processed, for example, by an enzyme in a living body or
through a process such as intracellular processing, and
finally the amino acid sequence consisting of 9 contiguous
amino acids can be produced and presented as a complex with
an HLA-A*3303 molecule on the surface of a cell, thereby
resulting in the effect of inducing a CTL. These

substances may be those which modulate the solubility of
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the efficiency of uptake by an antigen-presenting cel

or the like. These substances nmay be those which

increase the ability to induce a CTL, such as hel per
peptides or the |Ilike. 10 [0013] The peptide of the

present invention can be synt{igsized by nethods

generally used in the. art or nodifications thereof.

Such net hods are described, for exanple, in Peptide

Synt hesi s, Interscience, New York, 15 1966 The

Rr.at el - deni ss . lnc..,. w York .
tH%‘%éE%lé@% gf @g%hz ng%gﬁs Epg%%tfégg; %gpﬁpaé%gg% their

; Peptide- Cosel,

I Ki T0. J] n ryze . d,, 1 o an
Py REUA §No! 1 P T ZBRup a4, < Pepl | de- G Eively,
IE"hre%léavs\s%b's t%%%ke sS :m?ag/ﬁ o) el gc%l 'S e2 Q«b}l Q: 1 fc]eeplgpv:e&p %H,] gaee pot]c ides of

the present 1 nven can al so

netic engi neering techni s sed on the ,
FRFoPrEsEan dbgar S M ddr e S o  AmRL Sendistids 94ven
he eptide of the present invention. Such genetic .
&ﬁj?ﬁgegphgoﬁga?ecﬁﬁ?dﬂﬁ%faW%YMQPWekHHKh ot HCPetSon-ncrease
skilled in the art. 15 [0015] In another aspect, the
prEs it I TIVRIRY o r BPARES o @D pRAF HEEBOPFESPNtING cell or
conposition for the treatment or prevention of a
EBfcdi keconphiesien § Uosd HIcASATER0 P S thase iwitiedr Wiicrease the
pepti de. The W1 gene is expressed at high
ability to induce a CTL, such as helper peptides or the

like.

[0013]

The peptide of the present invention can be
synthesized by methods generally used in the art or
modifications thereof. Such methods are described, for

example, 1in Peptide Synthesis, Interscience, New York,

1966 ; The Proteins, Vol 2, Academic Press Inc., New York,

1976 ; Peptide-Gosei, Maruzen Co., Ltd., 1975; Peptide-
Gosei No Kiso To Jikken, Maruzen Co., Ltd., 1985; and
Iyakuhin No [Kaihatsu (Zoku), Vol. 14, Peptide-Gosei,
Hirokawa - Book store, 1991.

[0014]

The peptide of the present invention can also be
prepared using genetic engineering techniques based on the
information about the nucleotide sequence that encodes the
peptide of the present invention. Such genetic engineering

techniques are well known to a person skilled in the art.



10

15

20

25

| evel s in hematopoietic tunors such as | eukem a,

nmyel odyspl astic syndrone, nultiple nyel oma or

mal i gnant | ynphoma, and solid cancers such as gastric
cancer, colon cancer, lung cancer, breast cancer,

germcell cancer, 10 hepatic cagcer, skin cancer

bl adder cancer, prostate cancer, uterine cancer,

cervical cancer or ovarian cancer. Therefore, the

phar maceuti cal conposition of the present invention
can be used dfrsthe treatment or prevention of a
cancer. Wen t e phar maceuti cal conposition of the

present 15 V§ on i ni d to . :
FLAVA¢3303]g£S| %%éggu Jéggl 3&% 6§5F %ﬁﬂiggigg relates
induced Ahe H A—Af3303 restricted . W1 peptid
conprlse%y %ﬁ%nceﬁf?ﬁﬂtcdhpdgpiléﬁmp ﬁﬁfatment or
cancer. ceIIs he subj ect are damaged by ch S.. .
FIOTE" 26 The® ghafhaceﬁngﬁr céﬁﬂ&ﬁ%ﬁ%ﬂgofggﬁe LA ax3303-

resent ion A rise in addition to the

EL ﬁ@?ﬁ?éqﬁﬂinR?%E% VWl ngWFaegggeaﬁsa@ﬁpﬁgssed at high
i.ngr edi ent,, exa a carrier, an excipient or
ﬂﬁ%’ Yhike. l‘Phe hﬁﬂaﬂng§6§tlFestFP@Péa Wriuplkpt ide leukemia,
conprised in the pharmaceutical 25 conposition of the
FREIERtY S A& iticon SYRGEEES a Writdpéei fngeignacrer malignant
Thus t he pharmaceutical conposition of the present

Sn A cOfpE fsEaBFEFpropT ad® ddptvant capcemay colon

be adm ni stered together with an appropriate adjuvant
iGRherder ltpdenkancerthebrpdacti oaneeficieawy. cell cancer,
Exanpl es of 5 preferable adjuvants include, but are
hePatily t ednagr, skin cancer, bladder cancer, prostate

cancer, uterine cancer, cervical cancer or ovarian cancer.

Therefore, the pharmaceutical composition of the present
invention can be used for the treatment or prevention of a
cancer. When the pharmaceutical composition of the present
invention is administered to an HLA-A*3303-positive subject,
WTl-specific CTLs are induced by the HLA-A*3303-restricted
WT1 peptide comprised in the pharmaceutical composition,

and cancer cells in the subject are damaged by such CTLs.

[0016]

The pharmaceutical composition of the present
invention may comprise 1in addition to the HLA-A*3303-
restricted WT1 peptide as an active ingredient, for example,
a carrier, an excipient or the 1like. The HLA-A*3303-
restricted WT1 peptide comprised in the pharmaceutical

composition of the present invention induces a WTl-specific
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conpl ete or inconplete Freund' s adjuvant and al um num
hydr oxi de. [0017] The nethod of the adm nistration of
the 10 pharmaceutical conposition of the present

i nvention can be appropriately sel ected dependi ng on
conditions such as the type of¢disease, the condition
of the subject or the target site. Exanples of such
met hods i nclude, but are not |imted to, intradernal
adm ni stration, subcutaneous 15 adm nistration,

'@ﬁﬂanu§ﬁuéaf6%@“5%5%&5%é&{&céftEQMS895§1on of the present

adm ni stration, nasal adm nistration

‘%HUéH%?J@IhQEtF R?r%g%wgn(g%éf§§f$%¥éd di Ugﬁkse%ﬂ'%ay be

arnmace conposi ti

|8 h dosa e for t he_ nunber
tlneghb iﬁﬁg%%ﬁéﬁ;%lt i On %@Eﬁ??gq???ea%ﬁuY?ﬁf in order
ar ical . .conmpositi pr.esent invention
32% gggggér%prlae%lylndufec?ed FegerdiNG Yon con%ﬁﬁW&} s of
suc thhe t /e of . di sease,, the condltlon of th
Jecrtabolre H%Jtuar {5 sitte dﬁ1e Sifgl é‘rSOSQOBf %h’élted to,
peptide is usuaII O 0001 100
ﬁéffp&ea 3,50 GOARPLE D000 R T FGOTBTSE n bt Fsbuminum
{he present invention relates to a nethod for
Svent or prevention of a cancer, conprising
adn1n|ster|n an effective anount of the 5 o
phar naceut i 81 tonposition to an HLA- A*3303- positive

The method of the administration of the
pharmaceutical composition of the present invention can be
appropriately selected depending on conditions such as the
type of disease, the condition of the subject or the target
site. Examples of such methods include, but are not
limited to, intradermal administration, subcutaneous
administration, intramuscular administration, intravenous
administration, nasal administration and oral
administration. The amount of the peptide comprised in the
pharmaceutical composition of the present invention, as
well as the dosage form, the number of times of the
administration and the like of the pharmaceutical
composition of the present invention can be appropriately
selected depending on conditions such as the type of
disease, the condition of the subject or the target site.
The single dose of the peptide is usually, 0.0001 mg - 1000

mg, preferably, 0.001 mg - 10000 mg.



subject. The cancer to be treated or prevented may be
any one, and exanpl es thereof include hematopoietic
tunors such as | eukem a, nyel odyspl astic syndrone,
mul ti ple nyeloma or malignant |ynphoma and solid
cancers such as gastric cancery710 col on cancer, |ung
cancer, breast cancer, germcell cancer, hepatic
cancer, skin cancer, bladder cancer, prostate cancer,
uterine cancer, cervical cancer or ovarian cancer.

[0019] In ]ner aspect, the present invention
rel ates 15 to use of an HLA- A*3303-restricted W1
pepti de forﬁ*ﬁ%o fggﬁg £, thEh r%@%%@a%hweﬁ¥ion relates
conposi tion. [0020 In a urther spect e present
Ljfl)\/e%t }ng@ho{:{elf‘%t e tk‘ié) %rQEER%Ff %r Lee\(;igrrite %%, %n cancer,
e presence 20 or anount L
LA- A" 3303; ositive subject r|S|ng & k
rea :4%9 cofplex” of SR Wh §épt i e and 4h HERCARS304f  the
lecule with .a rn1the subject d (b
R e preberes P anoit ot é?f'EA #Pd303-posicive
o] n|2|n 25 t he conglex contal ed in the San b
Rl o Frore st LhbpBcE RayeHe ChnpIGTERe] ity be any
as there IS a possi |I|ty that it contains a
G EXBEHR S0 The- WS TeT HefRigee gy umors such
fluid such as blood or |ynph and a tissue. = The
Compt BXE R & VIS pRPY PRI BRHC afl YREACRS330W LirdipdcuIwye loma or
may 5 be prepared, for exanple, as a tetramer or
[ﬂﬂﬁ%ﬁﬁﬁnQHﬁﬁﬂfQ9ma and solid cancers such as gastric cancer,
colon cancer, lung cancer, breast cancer, germ cell cancer,
hepatic cancer, skin <cancer, bladder <cancer, prostate
cancer, uterine cancer, cervical cancer or ovarian cancer.

[0019]

In another aspect, the present invention relates
to use of an HLA-A*3303-restricted WT1l peptide for the
manufacture of the pharmaceutical composition.

[0020]

In a further aspect, the present invention
relates to a method for the determination of the presence
or amount of a WTl-specific CTL in an HLA-A*3303-positive
subject, comprising:

(a) reacting a complex of a WTl peptide and an HLA-A"3303
molecule with a sample form the subject; and

(b) determining the presence or amount of a CTL recognizing

the complex contained in the sample. The sample from a
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met hod known to a person skilled in the art such as
biotin- streptavidin nethod. The presence or anount of
the CTL recognizing such a conplex can be neasured by
a method known to a person skilled in the art. In
this aspect of 10 the present jgvention, the conplex
may be | abel ed. A known | abel "such as a fl uorescent

| abel or a radioactive |abel can be used as a | abel.
Label i ng makes the determ nation of the presence or

Wc@fmﬁ%g easy and Laphdy, The Wr‘é?é’dig‘;@t P}%@Q‘ssibility

aspect of e present Invention’can bé used

(GBS 0Re AR PLOIIRRD N 20T san1e s fogng samples

. Exa es
e present Imventi on ArSS Prov?

ci%@ﬁfdet iogcg%{/\?\;fftuqed d?e11t;<i3 [ mér%ﬁtk%lgon cgf otrh%ﬂp%seggg %r tissue.

Q
anoun -Spec d

- A*3303-posi tive, subject, 20 conprisin conpl ex

O SR Rh e A BT a T disci B07 gtpcute may
Furt hernore, the present invention provides a kit for

e Ff&Ra Ridrati Un BFRHE prics éhde® Tramfo il RN amNgr using a
25 specific CIL in an HLA- A*3303-positive subject, '
éf&%\%i%% L% T ARRAR otk MEL Pepthtie Bndugh as biotin-
HLA- A' 3303 nol ecule. [0023] In a further aspect, the
FreESaiilieht Pehhodel at BRet & r& sefodo¥ opmogat of the CTL
production of a WIl-specific 5 CTL using a conpl ex of
a:qﬁ;pgrﬁezﬁ{quesaﬁa a&h FPmrAe3303an be measured by a method

known to a person skilled in the art. In this aspect of
the present invention, the complex may be labeled. A known
label such as a fluorescent label or a radiocactive label
can be used as a label. Labeling makes the determination
of the presence or amount of a CTL easy and rapid. The
method of this aspect of the present invention can be used
to diagnose a caner, prognosis thereof or the like.

[0021]

Thus, the present invention also provides a
composition for the determination of the presence or amount
of a WTl-specific CTL in an HLA-A*3303-positive subject,
comprising a complex of a WT1l peptide and an HLA-A"3303
molecule.

[0022]

Furthermore, the present invention provides a kit
for the determination of the presence or amount of a WT1-

specific CTL in an HLA-A*3303-positive subject, comprising
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nol ecul e, conprising: (a) reacting the conplex with a
sanple; and (b) obtaining a CTL recogni zi ng the
conpl ex contained in the sanple. The conplex of a W'l
pepti de and an HLA- A*3303 10 nol ecule is described
above. The sanple may be any opg as long as there is a
possibility that it contains a | ynphocyte. Exanples
of the sanples include a sanple from a subject such
as blood, and a cell culture. The CTL recognizing the

gonpl an sbe ghtai US| thad At 0 .
perso ﬁg%ipleg iﬁlt %%g%?%sE%ﬁaggpéi%SAb?3R%d@glggﬁge

pr esent i2¥%%55 n allows to culture the obtai ned W'l-

specific L and use it for the treatnent or

prevention_of varjious cancers. 0024bﬁ 20 Thus, the .
pr esent in&gntfbn %f%% Tl at ek® %’a t 1-§6§€FPFC cfyention

which i s obtainable by a bhod for the productjaon of . _.
RSP ESEp et 1 F o ETT ol M A BOMBIGE @ WL Bopi qepecific
and an HLA- A*3303 | ecul e. [OOZSE 25 Furthernore .

PRL PretEht o noehei o (W afed'To ReBBLORI (= 1%r SpheilA-A 3303
production of a WIl-specific CIL, conprising a
EGAFCEk Cof CRMAFL SgEFti de and an HLA- A*3303 ol ecul e.

[0026] I n another aspect, the present invention

H @] af &8 T3 nPo LR Sp SR EHe dtlitde 2o feHHlFg e

HLA- A*3303-restricted W1

(b) obtaining a CTL recognizing the complex contained in
the sample. The complex of a WT1l peptide and an HLA-A'3303
molecule is described above. The sample may be any one as
long as there is a possibility that it contains a
lymphocyte. Examples of the samples include a sample from
a subject such as blood, and a cell culture. The CTL
recognizing the complex can be obtained using a method
known to a person skilled in the art such as FACS or MACS.
The present invention allows to culture the obtained WTI1-
specific CTL and use it for the treatment or prevention of
various cancers.

[0024]

Thus, the present invention also relates to a
WTl-specific CTL which is obtainable by a method for the
production of a WTl-specific CTL using a complex of a WT1
peptide and an HLA-A"3303 molecule.

[0025]

Furthermore, the present invention relates to a
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pepti de (hereinafter referred to as a W1l

pol ynucl eotide). The pol ynucl eotide of the present
invention may be DNA or RNA. The base sequence of the
pol ynucl eoti de of the present invention can be
determ ned based on the ami no agid 10 sequence of the
HLA- A*3303-restricted WIL peptide. The pol ynucl eoti de
can be prepared, for exanple, by a nmethod for the
synthesis of DNA or RNA, PCR nmethod or the |ike.

[Q¥%Z@oﬂrkﬁgoﬁpgaué§98§toftQewﬁﬁggﬁgki%QXEQ&EPnﬁﬂgprising a

relates 15 to an expression Vector conprising t

id (herei.nafter, referred- s _a,W1l
%)?p es%gl g%t vaegﬂFolr)rberp?hlglae ta)%pde ot q{LhAe%e%Pgs%nf%ﬁcule'
vect or, th%(ﬁ%ﬂﬂrised sequence other than the
sequence of" the ‘pol ynucl eoti de and the |ike can be

appropri at sel ect ed depending on the type of a host
The0 50 whiidh TR LSRR Sh AL OP SR opie B eseREn Telates
inventiop i s _introduced, the purpose ot use, or the
I5%e? POLYRUCHDET BF ecPEOHFBEt thR pévénS303-restricted WT1
hemat opoi etic tunors or solid cancers %% .
EER TG eI 4t tpriesss oredebPorSor e Hstleguitleotide) .
i nvention to an HLA- A*3303-positive subject to 25

R ¥ Waie Pleis defi hhg IPneseg thodyeiHdidmdnee he DNA or
W1 21 specific CIL, and danagi ng hemat opoi etic tunor
&8s orTheolhasearkaauedd s dfn the sbbjeeucleopR8e of the
I n anot her aspect, the present invention relates 5 to
&® TEFETra deeindalorc eiposiet idwt efrovi nelvge barseat mentther amino acid
sequence of the HLA-A*3303-restricted WT1l peptide. The
polynucleotide can be prepared, for example, by a method
for the synthesis of DNA or RNA, PCR method or the like.

(0027]

In another aspect, the present invention relates
to an expression vector comprising the polynucleotide
(hereinafter referred to as a WIl expression vector). The
type of the expression vector, the comprised sequence other
than the sequence of the polynucleotide and the like can be
appropriately selected depending on the type of a host into
which the expression vector of the present invention is
introduced, the purpose of use, or the like. It 1is
possible to treat or prevent hematopoietic tumors or solid
cancers by administering the expression vector of the

present invention to an HLA-A*3303-positive subject to

produce a WT1l peptide in a living body and induce a WT1l-
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prevention of a cancer, conprising the W1

pol ynucl eoti de or the W'l expression vector. The
conposition, the method of the adm nistration and the
i ke of the pharnmaceutical conposition of the present
invention in this aspect are 10 described above.
[0029] I n another aspect, the present invention
relates to a nethod for the treatnment or prevention
of a cancer, conprising adnministering an effective

{ 15 ti L C | Si
R oS e R B ERTROR LR CERIL P01 o

A A8 SR D01 Ve Syl ieCtey, FXAIpI es of cancers to

be treated or prevented inclu emat opoi etic tunors

such as Ieuﬁéﬁg . hyel odyspl astic syndronme, nultiple

myel oma or i gnant | ynphoma and solid 20 cancers

such as gastric cancer, colon ncer, lu cancer,

br east cané%},a%%€%$ﬁeﬁfp85g0eg,ehéﬁ§?¥¥ﬂgaﬁﬁ%?? K nrelates
ancer, hladder cancer, prostate cancer, uterine
%ﬁc&,E%%Wﬁ%ﬁt%ﬁ%eé%W%Vﬁ%%hc%%eﬁhTmﬁmﬁUﬁ?t or
I n anot her aspect, the present invention relates 22 _

tRF U of°m 9\%’1%(9 reot PHRT bF 129 W eeXPrlesRpbrinucleotide

vector for the manufacture of the pharmaceutica

pds tTDh SEBRPPFEPRQVERECWIL Fdiey fRsIRSSt deoor e method

W'l expression vector. 5 [0031] _
of the administration and the like of the pharmaceutical

composition of the present invention in this aspect are
described above.

[0029]

In another aspect, the present invention relates
to a method for the treatment or prevention of a cancer,
comprising administering an effective amount of the
pharmaceutical composition comprising the WT1l peptide or
the WT1l expression vector to an HLA-A*3303-positive subject.
Examples of cancers to be treated or prevented include
hematopoietic tumors such as leukemia, myelodysplastic
syndrome, multiple myeloma or malignant lymphoma and solid
cancers such as gastric cancer, colon cancer, lung cancer,
breast cancer, germ <cell cancer, hepatic cancer, skin
cancer, bladder cancer, prostate cancer, uterine cancer,
cervical cancer or ovarian cancer.

[0030]

In another aspect, the present invention relates
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I n anot her aspect, the present invention relates to a
cell conprising the expression vector. The cell of

the present invention can be prepared, for exanple, by
transform ng a host cell such as E. coli, yeast,

insect 10 cell or aninmal cell whth the expression
vector. The nmethod for the introduction of the
expression vector into a host «cell can be
appropriately selected fromvarious nethods. By

ql tyud nget be wirnansd ofed &8l 4 egayverd
purifying the pro ucce% W'l pelptel' 329 %he \éepétl eeastc}g%rhevecmr

18, Pr esgnt nlla{hvlggt 'tQﬂ:ecaere M&pﬁéﬁadrmigg@call nogoamposition

further aspect, e present 1nvention Tre es t

- i fi L, ' i.S. ind d, by the HLA:
SRl o 1L BB AMRPLN Ay ppession

%%chgyention recogni zes a conplex of a W'l peptide and

an A=~ A*3303 nol ecul e. Thus, the CTL of the present

i nvention @ﬂ% Qe used to damage specifically a tunor

cell positive ¥or HLA- A*3303 and expressing WL at a

hi gh Ievelpg{ooss 25 I n anot her aspect, the present

i nventi on AR 23P8Chet hBE PEESERE (el orelates

preventiﬁn of a cancer, conprising adninisterin% a
\KPL-BpEEIfi COBRL 453 Ngh HiR- ©AP38651pBsi e ubj e, cell of
The nethod of the adm nistration of the Wl-specific

e cBREBEN AP Bt @1 y $@1 ebfedHRRIEPRMdI H@Tonexample, by
condi tions such as the tY e of the disease,

transforming a host ce such as E. coli, vyeast, insect
cell or animal cell with the expression vector. The method
for the introduction of the expression vector into a host
cell can be appropriately selected from various methods.
By culturing the transformed cell, and recovering and
purifying the produced WT1 peptide, the peptide of the
present invention can be prepared.

[0032]

In a further aspect, the present invention
relates to a WTl-specific CTL, which is induced by the HLA-
A*3303-restriceted WT1l peptide. The CTL of the present
invention recognizes a complex of a WTl peptide and an HLA-
A*3303 molecule. Thus, the CTL of the present invention
can be used to damage specifically a tumor cell positive
for HLA-A*3303 and expressing WT1l at a high level.

[0033]

In another aspect, the present invention relates
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the condition of the subject or the target site.
Exanpl es of such nethods include, but are not limted
to, intravenous adm nistration, intradermnal

adm ni stration, subcutaneous adm nistration,

i ntramuscul ar adm ni stration, ,30 nasal adm nistration
and oral admnistration. [0034] |In another aspect,
the present invention relates to a method for the

i nduction of a Wi'l-specific CTL, conprising culturing

3cd3e£' pRehaly bﬂ&OdtHQnQ%%g@V\%C%J éf‘e\;én{ah@n pg§sec\ncc,eancer,
o the HLA- A*3303-restricte peptide to

eyl saee G S Jonp e LIS DO o on o

pAe‘réiarH?rpal tbllxpeOdsu ?n%)gum e?‘%ecelelthfogr ﬁ&%edé%éln@tratlon

any one as on I'S pPOSI tl

cu tyning e perl eral. 20 ood, nononucl ear _cells in

fﬁe %reseﬁkg e ﬁLACRi335§n r%gtr?%?ﬁﬂpﬁﬁitei selected

p speci f.iic CTLs are induced from _

;ﬁ%ﬁﬁﬂi&ﬂgcgpl§°@gﬁﬁéqﬂij??FQh@S i€phefRE B%T&@e disease,
nonucl ear. cel | ossible to treat or prevent

TG L1 € 1 Gk 88 oF SBBRF Cancbs ot it Mk S sJommpLes

25 positive subject by adm nistering the WI'l-specific

CHL 28UCBbt ASTEPFccot¥Fhgde o t REtpr esent PAventlilen ttesd  to,

t he subject. [0035] In another aspect, the present

VYT el af 881Nt st A2kiPNf or W& ddeduetli orpdRimistration,

WIl-specific CTL, 5 conprising an
MR BB s AMER 2HL VAL 1 pBpt iidd ragugsular administration,

nasal administration and oral administration.

[0034]

In another aspect, the present invention relates
to a method for the induction of a WTl—specific CTL,
comprising culturing a peripheral blood mononuclear cell in
the presence of the HLA-A*3303-restricted WT1l peptide to
induce the WTl-specific CTL form the peripheral blood
moncnuclear cell. The subject from which the peripheral
blood mononuclear cell is derived may be any one as long as
it is positive for HLA-A*3303. By culturing the peripheral
blood mononuclear cells in the presence of the HLA-A*3303-
restricted WT1l peptide, WTl-specific CTLs are induced from
CTL precursor cells contained in the peripheral blood
mononuclear cells. It is possible to treat or prevent
hematopoietic tumors or solid cancers in an HLA-A*3303-

positive subject by administering the WTl-specific CTL
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essential conmponent. Preferably, the kit is used in
the nethod for the induction of a Wiil-specific CTL
The kit of the present invention nay conprise in
addition to the HLA- A*3303-restriceted W'l pepti de,
for exanple, a neans of 10 obtgjning a periphera

bl ood nononucl ear cell, an adjuvant, a reaction
vessel or the like. In general, an instruction nanua
is attached to the kit. By using the kit of the

B IR YL RS T A 06, A st

pr esent in%%ﬂkkﬂn relates to an anti gen-presenting

cell (such as ™a‘'dendritic <cell) presenting a W1l

pepti de through HLA- A*3303 | ecul e, which is

i nduced by1¥h%ni?-%53%%%??%StFF§tgaeﬁthZGﬂﬁﬁﬁqﬁﬁR relates
y using the antigen-presenting cell of the _ present.

Bhvert | dFit WS5 pech ) ¢ COALEEAPE | Rducdd MO BHaRId Yy CTL.
[Ogg;l I n another aspect, the present invention

&) ings &% a o T 167 thddtthedtt or peptide as  an
preventiqn of a cancer, 25 conpri sing adninistering _

7S Stlitge PR F ng Fd19feqitdsent Fig &1WriSepsedein the

through an HLA-A*3303 nolecule to an _
MEANRRI®S- fosi tinFd cdisire @l aTHE ymedtesd foifc 14 The kit of
adm ni stration of the antigen-presenting cell can be 5

APYST SPTE SN Vi sk Hepepdipyglen &ondddicéasnsgoh tdee HLA-

t he

A*3303-restriceted WT1l peptide, for example, a means of

obtaining a peripheral blood mononuclear cell, an adjuvant,
a reaction vessel or the like. In general, an instruction
manual 1is attached to the kit. By using the kit of the
present invention, WIll-specific CTLs can be induced
efficiently.

[0036]

In a further aspect, the present invention
relates to an antigen-presenting cell (such as a dendritic
cell) presenting a WT1 peptide through an HLA-A*3303

molecule, which is induced by the HLA-A*3303-restricted WT1

peptide. By wusing the antigen-presenting cell of the
present invention, WTl-specific CTLs are induced
efficiently.

[0037]

In another aspect, the present invention relates

to a method for the treatment or prevention of a cancer,
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type of the disease, the condition of the subject or
the target site. Exanples of such nethods include,
but are not Ilimted to, intravenous adm nistration,

i ntradermal admi ni stration, subcutaneous

admi ni stration, intramuscular 30 adm nistration, nasa
adm nistration and oral admnistration. [0038] In
anot her aspect, the present invention relates to a
met hod for the induction of an antigen-presenting cel

#%?g%ﬁﬁgﬂkjnga@mﬁﬁ&s&%&Eh%e tQBQUQhaﬁgl :£§§§Q§ting cell

conpri si ng cul turing an I mm

i Gep- preseny ng ggkg&%nthkgsger%%e%&% QD8 noecute to

restric i hduce the
ntlg pre ing_ cell presenting a W, pt i
rou%gAa% EEQ§ %%b%lnnlecuﬁ eFFOn1thé%?%naPSg§Od of the
en .20 esen . Th .

S SRl T corfE  apliGen BRrPeBriRTas ol can be
I mmat ur e de dr|t|c cell that ¢an be matured into an
AR G5 S5t T o Tt d . AR b REt OF r 6P Wi OR St ﬁélCh as the
|nnature antigen-presenting cell is derived may
a{Pnet a§hﬁoﬁ@%%9%q'|%h%o§PP?%§lP8rqmj$?§339§3695 or the
Because the immture antigen-presenting cells are
B et 26 o RbG e, SUTh RATAET dindlusry but are not
nononucl ear cells, such cells nay be cultured in the

prig¥idiRce oftUhe WFIEifonials  [0UBT)L9traniother intradermal

a ect, the present invention relates 5 to a kit for
it torprof anbant agepu pr esleiniigg reglilon, intramuscular

administration, nasal administration and oral
administration.

[0038]

In another aspect, the present invention relatesl
to a method for the induction of an antigen-presenting cell
presenting a WT1 peptide through an HLA-A*3303 molecule,
comprising culturing an immature antigen-presenting cell in
the presence of the HLA-A*3303-restricted WT1l peptide to
induce the antigen-presenting cell presenting a WT1l peptide
through an HLA-A*3303 molecule from the immature antigen-
presenting cell. The 1immature antigen-presenting cell
refers a cell such as an immature dendritic cell that can
be matured into an antigen-presenting cell. A subject from
which the immature antigen-presenting cell is derived may
be any one as long as it 1is positive for HLA-A*3303.

Because the immature antigen-presenting cells are contained,
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presenting a WI'1 peptide through an HLA- A*3303

nmol ecul e, conprising the HLA- A*3303-restricted W'l
pepti de as an essential conponent. Preferably, the
kit is used in the nethod for the induction of an
antigen-presenting cell. 10 Anggher conponent to be
conprised in the kit of the present invention and the
i ke are descri bed above. The kit of the present

i nvention can be used to induce efficiently an

&y ggyar%@éentmng%&ﬂ hOF £8 e RLIY %W&n@@péégecens, such
through an HLA- nol ecul e. 15 0040] I n anot her

t, : vent
s N B A A 05 am e U pept i e AT Qo sae.

anti body aq@dgg a pol ynucl eoti de encodi ng the
pepti de. The antlbody of the present invention nay be

a 20 p0|yQﬁNg“?ﬁ£tfbggé ?£ ?EQOC|%%@en tf&%“h@lon relates

[0041] In"a fur I~ as Fesent i nvention
relate 0 mef hod . f di agnosi s _of. a cancer,
corrpr|3|% % n@h?hénafftcéﬁgci??ca?ﬁ Qttl ETaRticgEn 259 cell
present|n cel resenting a W'l peptide_thr

BSRg CeL iy S50t 1 09 3, ML peptld, Lo an ) cue,
HLA- A* 3303- stricted WI1 _peptide or the anti body
SGHPFSS 129 p&iﬁnu@Féoﬁl éoénES&Fnchﬁ@ pdptii ggeptide as an
Preferably, the WI'l- specific CIL is used in the

ﬁéFﬁ&f%%% TP AP A hosi SRR pr B8Bnt<Lithvieht ReAd in the

For example, it is possible to diagnose
method for the induction of an antigen-presenting cell.

Another component to be comprised in the kit of the present
invention and the like are described above. The kit of the
bresent invention can be used to induce efficiently an
antigen-presenting cell presenting a WT1l peptide through an
HLA-A*3303 molecule.

[0040]

In another aspect, the present invention relates
to an antibody against an HLA-A*3303-restricted WT1 peptide
or an antibody against a polynucleotide encoding the
peptide. The antibody of the present invention may be a
polyclonal antibody or monoclonal antibody.

[0041]

In a further aspect, the present invention
relates to a method for the diagnosis of a cancer,
comprising using the WTl-specific CTL, the antigen-

presenting cell presenting a WT1 peptide through an HLA-
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a cancer by incubating the CTL, the antigen-presenting
cell or the antibody with a sanple from an

HLA- A*3303-positive subject, or admnistering it to
an HLA- A*3303-positive subject, and determ ning, for
exanpl e, the position, site 1029r anmount thereof. The
CTL, the antigen-presenting cell or the antibody may
be | abel ed. By attaching a | abel, the method for the
di agnosi s of the present invention can be practiced

effienhbYech0842]or 15hkn 2001 HSEY 2SREG s hgnpf@éﬂ@fﬁ*wm-
invention relates to a kit for the dlagn03|s of

9%@%?&c6§mer§ing§{§%N&g speci £i,g S}Tt ideagalnst a

antigen-presenting c presenting a

%Qg fﬁ%éﬂd%/gg (g,ﬂy'@ﬁ&' 689%&%he %@% QQQ%lFHe?ﬁf WT1-

i'nst "an HLA- A¥ restric pepti e or

ti y st Iyn e°t'j§1 ncodi t epti de
%&ecgﬁqéssen ﬁa L%%%%one e[%ﬁf éféh] 4H%I4%ﬁ Sis of the
exa s.llu frate t e prese vention

et rh?u

de taln Bat” SAre Hot t t'o’ Qﬁ?ﬁﬁhﬁ% G{Heltagnose

thereof. 28 Ex | 44] Exanple 1 5
SC BRI B WL AP e 2. O Pry G R RAARR AN cell

Uni v rS|t
or t thbody with a sample from an HLA-A*3303-positive

subject, or administering it to an HLA-A*3303-positive
subject, and determining, for example, the position, site
or amount thereof. The CTL, the antigen-presenting cell or
the antibody may be labeled. By attaching a label, the
method for the diagnosis of the present invention can be
practiced efficiently.

[0042]

In another aspect, the present invention relates
to a kit for the diagnosis of a cancer, comprising the WT1-
specific CTL, the antigen-presenting cell presenting a WT1
peptide through an HLA-2*3303 molecule, or the antibody
against an HLA-A*3303-restricted WT1l peptide or the
antibody against a polynucleotide enéoding the peptide as
an essential component.

[0043]

The following examples illustrate the present
invention in more detail, but are not to be construed to

limit the scope thereof.



Denmar k) was used to sel ect W1337, W'1364, W1367 and
WI'1409, which are hydrophilic peptides consisting of
9 amino acids wth the anchor notif suitable for

HLA- A*3303 (the second 10 amino acid fromthe
N-terminus is any one of Ala, jte, Leu, Val, Phe,
Tyr, Ser and Asp, and the amno acid at the C
terminus is Arg) and are expected to have a high
binding affinity to an HLA- A*3303 nolecule froma W1
peptide from a W1l protein (SEQID No: 1). Amno acid
sequences and the 15 binding affinities to an

: - A%3303 nol ecul e of these peptides are shown in
'E'gﬁln@l%% [0045] [Table 1] Peptide Am no acid Am no
aci d Bi ndi NG ffinity Nunmber in SEQ sequence to

HLA- A*3303 1 : 1 nol ecule W1337 337-345 LSHLQVHSR
18. 827 (S% | D ,No: 2) WI1364 364-372 FSRSDQLKR 15. 143
(SEQ I D No: 95 Rif13d67 367-375 SDQLKRHQR 14. 496 ( SEQ
ID No: 4 409 409-417 TSEKPESCR 15.310 (SEQ I D No:
5) [0046% %]1%%6&%& hies %fpeé’-tﬂgé cel |

NetMHC2.0 Program (Technical University of
Denmark) was used to select WTli3z7, WTlsge, WTlser and WT1lags,
which are hydrophilic peptides consisting of 9 amino acids
with the anchor motif suitable for HLA-A*3303 (the second
amino acid from the N-terminus is any one of Ala, Ile, Leu,
Val, Phe, Tyr, Ser and Asp, and the amino acid at the C-
terminus is Arg) and are expected to have a high binding
affinity to an HLA-A*3303 molecule from a WT1l peptide from
a WT1l protein (SEQ ID No: 1). Amino acid sequences and the
binding affinities to an HLA-A*3303 molecule of these

peptides are shown in Table 1.

(0045]

[Table 1]

Peptide Amino acid Amino acid Binding affinity
Number in SEQ sequence to HLA-A"3303
ID No: 1 molecule

WT 133, 337-345 LSHLQMHSR 18.827

(SEQ ID No: 2)

WT 13eq 364-372 FSRSDQLKR 15.143

(SEQ ID No: 3)

WT1l367 367-375 SDQLKRHQR 14.49¢6

(SEQ ID No: 4)

WT 1409 409-417 TSEKPFSCR 15.310

(SEQ ID No: 5)
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Peri pheral bl ood nononucl ear cells (PBMCs) were
separated by Ficoll-Hypaque gradi ent density
centrifugation nethod from peripheral blood that had
been collected from5 an HLA- A*3303-positive heal thy
donor (HLA-A*3303/0207). The PBMCs were then seeded
to a 24-well cell culture plate at the density of
about 1 x 107 in RPM 1640 nedi um contai ning 10% FCS,
and a culture supernatant of B95-8 cells (cells

produci ng LEUS) r dded. y were 10 cul tured
at 37C V\/itria%gé)aé%?lfo\gfogb%u?ﬁ% r(r:-ogﬁt%h B-LCL cells

transfornmed wi.th EB.virus, .which are B-cell. tu

berTs oy 8ebibReREn s e B T e, R L i (PBHCs)  were
resul tin B- LCL I'ls did not express, WI1l gene. B-LCL |
SERPE 8P DY GE st L) PR O A GG BRI S0 oyt Tgpgat ion
Wr1337, WIr1364, 15 WIri367_or W1409 for 2 hours, and
W%g‘c?ldatfe‘c?%fﬁr%%hﬁ/ajofbl%ai &tieén. hahePreRyUFPLA§CEed from
B-LCL cells (hereinafter referred to as B-LCL cells

B sEGAWYH 3T WP Sgéptitde SR Yus&prgs  (HLA-A*3303/0207) .

anti%en-presenting cells for the follow n
|

g

eXSeFBYESt e 004" FEIeuED | dn2bfWeTL &pdéi Fivd twre plate
3 x 106 of PBMCs (HLA-A*3303/1101) were cultured in a
24-wehe c&3nskiy t wife pbatd i A conpl@t elpedRBNT (45840 medium
RPM, 45% AM -V nedi um and 10% human AB ser um)
contaitniing DO pdlGA, oRNAN1837ulWIE364 supkLr86Tapt of B95-8
W1409 at 37C with 5% 25 CO2 for 1 week to obtain
cespendiery el bsodRcxng0EDf vihes30 wamsuktidag. They were
respondi ng cells were cocultured with 1 x 106 of
cultured at 37°C with 5% CO; for about 1 month. B-LCL
cells transformed with EB wvirus, which are B-cell tumor
cells, were obtained. It was confirmed that the resulting
B-LCL cells did not express WT1l gene. B-LCL cells were
pulsed by incubating them with 20 ug/ml of WT1l337, WTlisa,
WTlse7 or WTlsee for 2 hours, and irradiated with 80 Gy of
radiation. The resulting B-LCL cells (hereinafter referred
to as B-LCL cells pulsed with a WT1l peptide) were used as
antigen-presenting cells for the following experiments.

[0047]

Induction of CTL specific WT1

3 x 10° of PBMCs (HLA-A*3303/1101) were cultured
in a 24-well cell culture plate in complete medium (45%
RPMI, 45% AMI-V medium and 10% human AB serum) containing

20 pg/ml of WT1337, WT1364, WT1367 or WT1409 at 37°C with 5%

CO, for 1 week to obtain responding cells. 2 x 10° of the
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the B-LCL cells pulsed wth the same WI'1 peptide in

conplete nediumfor 1 week (first stimulation) The

PBMCs were cocultured with the B-LCL cells pul sed

with the WI'l1 5 peptide three nore tines (second to

fourth stinulations) wunder thgyconditions under which

20 U mM (final concentrati on? of IL-2 was added as

foll ows: second stinulation: two times every other

day from 3 days after the initiation of stimulation;

th f t ti,ops: tLLOeS, . 6

AT o e T T £ fPE cbBRE RS 1 10% of

Rt &t of._sti.mulati.an. The.re ti c wer e, . .

C%Hrﬁ:e%t rLgt&ed Cﬁ%ilr?g k@égtglﬁvewggf]ec?ﬁ%n %nir}fapa?ﬁ’ilyde 0

E it (StenBp)-so that the_ratio of -positiv T

cczﬁ%sl teeca{nrre\scela ngu%O%O/qw%%g ggéﬁf{;ng&“\%?gﬁlpﬁé'B- Er(}f PBMCs

15 cells pulsed with t WI tid fifth _

SR st B TSyt s M et 1k ety Tinst arhe she W

days after. the final _stinulation were used for _

W&ﬁﬁ%‘mﬁ?r%‘? e Syt btoki d Se&frfvity. Tpopas) stigrulations)
totoxic activity of CTL The cytotoxic activité of _
denastiBas TR Hsi My sEeferel e43kCassaAP CFY/mél | s(final

(hereinafter referred_ to as effector cells) were

AREEHE AHOYat iDf (BT % atVoh) 8fdeds, ass: foddows:1 second

in 200 pl of mediumwi th target cells into 25 which

&M HEF Hsden Wt of poeat ederin@tbeirt Weed i hiramos- welyls after

31 «cell culture plate at 37C with 5% C02 for 4 hours.
BhecL initiation of stimulation; third and fourth

stimulations: three times at intervals of one day from the
day after the initiation of stimulation. The resulting
cells were concentrated using Negative Selection Columns
Gravity Feed Kit (StemSp) so that the ratio of CD8-positive
T cells became about 80%, and cocultured with the B-LCL
cells pulsed with the WT1l peptide (fifth stimulation).
CD8-positive T cells (CTLs) obtained 5 days after the final

stimulation were used for measurement of the cytotoxic

activity.

[0048]

Cytotoxic activity of CTL

The cytotoxic activity of CTLs was measured using
ICr release assay. CTL cells (hereinafter referred to as

effector cells) were mixed at the ratio (E/T ration) of 1:1,
5:1 or 10:1 in 200 pl of medium with target cells into

which °!Cr had been incorporated, and cultured in a 96-well
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cells pulsed with the sanme WIl peptide as that used
for induction of CILs (BLCL-Ps), and B-LCL cells
wi thout pulsing with a WI1 peptide (BLCL-NPs) were
used as target 5 cells. After the culture, the
supernatants were collected by;centrifugation. The
anounts of 51Cr released into the supernatants were
nmeasured using a liquid scintillation counter. The
cytotoxic activity (% was deterntned using the
1,0 age I-n_s rna of
Sarp o b Eisé POt i ohGs e B-LCE
§%'l§%s ul?@ %?Q%O%élgémgel %?%%(1 goavé'hetrhealttn used for

pont aneous release 1s 5 ase observed

tar IIs | |ch 51 .
wﬁggr%g%éte mere ure ‘al GHE uﬁﬁgt h§§%%ﬁa without
di.tion 1 e s. 51Cr rel ease
8b;i§rl\?§d Yikidh anpg‘?é’ g&l@ ‘?Inf”bé?/\hﬂétwr% Brefads target

ﬁﬁ i ncor rated wer e conple&gl y lysed wusing 1%

Tl XA0E Kot TaLER 8% Shé PHPETgELapts, vege qpdlected
gures Iongltudlnal axes represent gpecific lysis

% Erid o1 2ont all "ex A ¥ Epreseht BT Fatfessd into the

BLCL- Ps are represented using full lines, and

BUBEIRPS 3RES r BBFEs M@ LeE| hpidet t ed }imesd |scimsillation

confirmed that CTLs induced wth W1337, W'1364,

WPEB6PIor \IMB09vEakRYe Csediifidal | {5 BLERS Petermined using

presenting the WI'l peptide as a conplex with an HLA 25

Ahg333 lavéadl €oagudanpared with BLCL- NPs. CTLs

|nduced 32 with W'1364, WI1367 or WIr1409 were used

(NCﬁureheﬁse in supernatant of sample - Spontaneous >ler
release) / (Maximum °!Cr release - Spontaneous °Cr release)
x 100

wherein Spontaneous °!Cr release is °Cr release observed
when the target cells into which °!Cr had been incorporated
were cultured alone under the same condition, and Maximum
>!Cr release is °!Cr release observed when the target cells
into which °'Cr had been incorporated were completely lysed
using 1% Triton X-100. Results are shown in Figs. 1-4. 1In
the figures, longitudinal axes represent specific lysis (%),
and horizontal axes represent E/T ratios. BLCL-Ps are
represented using full lines, and BLCL-NPs are represented
using dotted lines. It was confirmed that CTLs induced
with WT1ls337, WTl3eq, WT1l3er or WTlss damage specifically BLCL-
Ps presenting the WT1l peptide as a complex with an HLA-

A*3303 molecule as compared with BLCL-NPs. CTLs induced
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experinments below [0049] Cytotoxic activity of CTL
agai nst cell expressing 5 W1 gene endogenously The
cytotoxic activity of CTLs induced with WI'1364,

WI1367 or WI1409 against TF-1 cells that are tunor
cells expressing a WI'1 gene (khA-A*3303-positive) was
determ ned wusing the nethod as descri bed above. As a
control, K562 10 cells that express a WI'l gene and are
negative for HLA- A*3303 were used. Results are shown

Wy el OSwTD5.4; | 'Wﬁl@i% fé]gur@@,14490nngIL@| Nake@X€%or  further
represent specific [ysi , and horizontal axes

8y Esein & Thdadd 0s. TF 1 |s represented using full

l'ines, and K562 1s represented using 15 dotted |ines.

It was con%g' that CTLs induced wth W1364,

WI'1367 or al so have a cytotoxic activity

against th S|n ene_exogenous] y.

[ 0050] Thgc}gtygt’J OXIC ac 1V élfﬂc 157 hduce GEfvét%Xpressmg

W 67 20 ao%al nst gLCL cel | expreSS| ng V\7|'1 was

etert ned u3|gnemiun Yret hod as described above. The

B- LCL expr.essi W1 (B- LCL-W1) refers to B-LCL cell

into whic iﬁ)’ﬁ‘a WL gisrte Vit | #r%ﬁ:e’oﬂ Lepd with WTlses,
resses a W1 protein in the cell, and presents a

g@gﬁPUeOEor{g ? nG96f "ghoutf Ol amedd SacFBat 25 tes iPmPRg cells

from processi n‘%&on an HLA- A*3303 nol ecule. As a 33

EOMTOISI T 1oLV Eel PePB- LELACK 3P0 PRITEH V&) coths ofetermined
ene
%SLng the method as described above. As a control, Kb62

cells that express a WTl gene and are negative for HLA-
A*3303 were used. Results are shown in Figs. 5-7. In the
figures, longitudinal axes represent specific 1lysis (%),
and horizontal axes represent E/T ratios. TF-1 is
represented using full lines, and K562 is represented using
dotted lines. It was confirmed that CTLs induced with
WTl3eq, WTlser or WTlgee also have a cytotoxic activity
against the cell expressing a WTl gene exogenously.

(0050]

The cytotoxic activity of CTLs induced with WT1ss7
against B-LCL cell expressing WT1l was determined using the
method as described above. The B-LCL expressing WT1 (B-
LCL-WT1) refers to B-LCL cell into which a human WT1l gene
is introduced and expresses a WT1l protein in the cell, and
presents a peptide consisting of about 9 amino acids

resulting from processing on an HLA-A*3303 molecule. As a
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except a WI'l gene is introduced was used. Results are
shown in Fig. 8. 1In the figures, |ongitudinal axes
represent specific lysis (%, and horizontal axes
represent 5 E/T ratios. B-LCL-W1 is represented using
full lines, and B-LCL-CV is represented using dotted
lines. It was confirnmed that Ls i nduced with W1367
damage only the cell which is HLA- A*3303-positive and
expresses WI'l. 10 Industrial Applicability [0051]

e Yasents_iayentihgn PgLW&Q§§VPnFH%é'§ﬁ%§9§ a. control gene

restricted WIl peptide, a pol ynucleotide encodi ng the

ReRtd e, ja ggg@ﬁguqsc%neggggggai QL COMRLLSI NIRLAG o Lre

same” 15 an ke. ere t he present
iventi c be ysed in_the fields of nedjcine and
Sl kg@l f%?géxaﬁﬁl e, IR’ ¢ Fae fjufle?%‘ée%f &Y ophenal axes
reparation of har eutical. conpasition for
tar% I%rsée\%lgcntslpc?ﬁlof%% ?légﬁjhsen °of %cfi}b%%lzrzﬁ'&?alt ot et P resent
unor s .and sol | ancers. that express W'l 20 gene at
ﬁﬁﬁ 1%véls. ?ﬂ%fm}slf vy %rbfeedc&fdﬂ%mguanlmesf and
gﬂkggrgﬁ)d.sequence consj sting of 9 contiguous am no
Ci om'® WEFRFGEIWEY 1S eidP P hm g eki d atlt was
position 2 of the am no acid sequence is selected from
RS grass Coddi hilvy idrdumed Witd Wileg; damagerrnlymyghe cell
Ser. and Asp, and an amino acid at position 9 of the
LTS A4S @P 7$ﬁ§%g§jquggive and expresses WT1.

Industrial Applicability

[0051]

The present invention provides an HLA-A*3303-
restricted WT1 peptide, a polynucleotide encoding the
peptide, a pharmaceutical composition comprising the same
and the like. Therefore, the present invention can be used
in the fields of medicine and the like, for example, in the
fields of development and preparation of a pharmaceutical
composition for the prevention or treatment of various
hematopoietic tumors and solid cancers that express WT1

gene at high levels.
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2. The peptide according to claim11, wherein 10 the

am no acid sequence is selected fromthe group

consisting of: Leu Ser Hs Leu Gn Met His Ser Arg

(SEQ ID No: 2), Phe Ser Arg Ser Asp G n Leu Lys Arg

(SEQ ID No: 3), Ser Asp Gn Ley,Lys Arg H's Gn Arg

(SEQ ID No: 4), and 15 Thr Ser du Lys Pro Phe Ser

Cys Arg (SEQ ID No: 5). 3. The peptide according to

claim2, wherein the anino acid sequence i s Ser Asp

G@n Leu Lys Arg Hs @n ID No: 4). 4. A

phar maceut i cal conp03|t|on or e 20 treatnent or
prevention of a cancer, conpr|S|ng t he peptide

according to claiml1. 5 A nethod for the treatnent or
revention of cancer, risin adninlsterin

gffectlve anoun? i ﬁh ﬁhgﬁﬁﬁﬁ%h c%? cgﬁﬁ03|tlgnsequence
accordlng £C %: an 25 HLA- Ar g E th@? .

§GBPact? §5° 6 Lfsoé‘ ofIYHE pEPtT e atedr 4FRY fo JRotein,
1 for the manufacture of t he harnaceuglcal , ,
EBRPGS 't i BN éee&rod. Agldt Flcl &OmAOR A gl yalel edbipe acid
encodi ng the peptide 5 according to claim1. 8. An
§§5P6§§FoﬁSvé@ﬁSFtééwﬁFpglﬁ@etﬁéouﬁbFVWﬁéﬁé&Pﬂd@f Ala, Ile,

accordlng toclaim7. 9. A pharmaceutical conposition
t8e-t hegl, Phe, Tyr, Ser and Asp, and an amino acid at

position 9 of the amino acid sequence is Arg.

2. The peptide according to claim 1, wherein
the amino acid sequence 1is selected from the group
consisting of:

Leu Ser His Leu Gln Met His Ser Arg (SEQ ID No: 2),
Phe Ser Arg Ser Asp Gln Leu Lys Arg (SEQ ID No: 3),
Ser Asp Gln Leu Lys Arg His Gln Arg (SEQ ID No: 4), and
Thr Ser Glu Lys Pro Phe Ser Cys Arg (SEQ ID No: 5).

3. The peptide according to claim 2, wherein
the amino acid sequence is Ser Asp Gln Leu Lys Arg His Gln
Arg (SEQ ID No: 4).

4., A pharmaceutical composition for the
treatment or prevention of a cancer, comprising the peptide
according to claim 1.

5. A method for the treatment or prevention of
a cancer, comprising administering an effective amount of
the pharmaceutical composition according to claim 4 to an

HLA-A"3303-positive subject.
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treatnment or prevention of a cancer, conprising the

10 pol ynucl eoti de according to claim7 or the vector
according to claim8. 10. A nethod for the treatnent
or prevention of a cancer, conprising adm nistering
an effective anount of the phgymaceutical conposition
according to claim9 to an 15 HLA-A 3303-positive
subject. 11. Use of the pol ynucl eotide according to
claim 7 or the vector according to claim8 for the

S B LA g,
0
(R0 B0 475,055 A0 LAY cbRorain

gonF&|3|n% culturing a peripheral bl ood nononucl ear
8 PA™t Ae presence of the peptide according to claim

1 to induce eci L fromthe er| era
boad | o ie o) nap T RER L es g, S I O A Yheptiae
i nduction of a W1l-specific CTL, conprising the

B@ﬁ?F&énﬁcESr&Fﬁémté claim1 as an essentia
conponent. 15. antigen-presenting cell presenting a
WL 5 pepl8| de, A\W:hl CIEART SSTHRA bl VB 2he pepTPYesing  the
according to claiml1l. 16. A nethod for the induction
BPLYRUSAEPGaRE BrESERENAg teelrl 2pPedenting a WIL
pepti de, conprising

9. A pharmaceutical composition for the
treatment or prevention of a cancer, comprising the
polynucleotide according to claim 7 or the vector according
to claim 8.

10. A method for the treatment or prevention of
a cancer, comprising administering an effective amount of
the pharmaceutical composition according to claim 9 to an
HLA-A'3303-positive subject.

11. Use of the polynucleotide according to claim
7 or the vector according to claim 8 for the manufacture of
the pharmaceutical composition according to claim 9.

12. A WTl-specific CTL, which is inducible by
the peptide according to claim 1.

13. A method for the induction of a WTl-specific
CTL, comprising culturing a peripheral blood mononuclear
cell in the presence of the peptide according to claim 1 to

induce the WTl-specific CTL from the peripheral blood

mononuclear cell.
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culturing an i mmature antigen-presenting cell in the
10 presence of the peptide according to claiml to

i nduce the antigen-presenting cell presenting a W'l
peptide fromthe immture antigen-presenting cell

17. A kit for the induction ofsan antigen- presenting
cell presenting a WI1 peptide, conprising the 15
pepti de according to claim1l as an essentia

conmponent. 18. A method for the diagnosis of a cancer,

conpri sing luls’I ng tllglet C-Eloractﬁ%dllgglutcglgkal ég %fg’rf—%%ecific

antigen-presenting cell "according to claim

QﬁlhOdc£$£r£€§Rgegﬁ{n1EggkgﬁeOfaégb %g%ggggenpglm 1 as an

anount speci f in an Sitive

sub 8¢l 1C &Qpr|3|n% (a) reacting a conplex of a W1

peptl & “and AR HEATA 3303 nDIecuIe wth a sanple from

t he subj ec b etern1n t he presence o
amount ot &%CTL e Rt S OTpF bxCBAPRFARE @ W

|n the sanpl e. 37 20. The nethod according to claim
rei Wlthe iSonpP@RCIRle 0t nfbBf t@REMS  according to

claim 1.

16. A method for the induction of an antigen-
presenting «cell presenting a WT1l peptide, comprising
culturing an 1immature antigen-presenting cell in the
presence of the peptide according to claim 1 to induce the
antigen-presenting cell presenting a WT1l peptide from the
immature antigen-presenting cell.

17. A kit for the induction of an antigen-
presenting cell presenting a WT1l peptide, comprising the
peptide according to claim 1 as an essential component.

18. A method for the diagnosis of a cancer,
comprising using the CTL according to claim 12 or the
antigen-presenting cell according to claim 15.

19. A method for the determination of the
presence or amount of a WTl-specific CTL in an HLA-A"3303-
positive subject, comprising:

(a) reacting a complex of a WT1 peptide and an HLA-A"3303
molecule with a sample from the subject; and
(b) determining the presence or amount of a CTL recognizing

the complex contained in the sample.
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20. The method according to claim 19, wherein

the complex is a form of tetramer.



