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1 DESCRIPTION HLA-A13303-restricted WT1 peptide and
pharmaceutical composition comprising the same Technical Field [0001]
The present invention relates to an HLA-A*3303- restricted peptide,
specifically a peptide comprising an 10 amino acid sequence consisting of
9 contiguous amino acids from a WT1 protein, wherein an amino acid at
position 2 of the amino acid sequence is selected from the group
consisting of Ala, lle, Leu, Val, Phe, Tyr, Ser and Asp, and an amino acid
at position 9 is Arg. Furthermore, the 15 present invention relates to a
polynucleotide encoding the pephiéié;Fd phafiaceutical composition for the
treatment or prevention of a cancer comprising the same, and the like.
Background 20[0002] WT1 gene (Wilms' tumor 1 gene) was

deniied 2.3 gene teshansible for Wilms wmor whioh fs  renal cancer n

. e ripac
children (Non-pa ocuments isa traﬁscrlplﬁon%actor

having a zinc finger structyte; At 25the hedinning. the WI.gene was
considered to be a tumor 2
Technical Field

[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 WTl protein, wherein an amino acid at position 2 of
the amino acid sequence 1s 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). WTl 1is a
transcription factor having a =zinc finger structure. At

the beginning, the WT1l gene was considered to be a tumor
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suppressor gene.However, subsequent studies (Non-patent Documents 3,

4, 5 and 6) showed that the WT1 gene rather functions as an oncogene in

hematopoietic tumors and solid cancers. 5[0003] The WT1 gene is

expressed at high levels in many types of malignant tumors. It has been

examined whether or not the WT1 gene product free of mutations, which

IS an autologous protein, has immunogenicity in a living body. 10 The

results revealed that the protein derived from the WT1 gene which is

expressed at high levels in tumor cells is fragmented through intracellular
SHIICESSIAGT theTBEulting RtERS forAY ESFpHEXes withiiHtS cladgp —Patent

molecules, and the complexes are reser%ed on the urface? of cells, and

DHRAEEEETLS tecoynizing'stich compiaies cai be indiiced by peptide ™= -¢*
vaccination (Non-patent Documents 7, 8 and 9)..It was a how tin- .
fél Irlncc;:uls.genliqj nized With-a WTL %%pﬁ(?e %re a %%%5 ﬁgl ?’raﬂ%p %ﬁtsed%t%%oér% el

Lells.expressing a WT1 gene are rejected with a high probability
(Non-patent Documents 7 20 and 10), while normal tissues expressing
physiologically thesWT1 gene are not damaged by the induced CTLs
(Non-patent Document 7). It was shown in in vitro experiments using
human cells that witen Db126 peptide or VW4 1872 peptider (aminelacids: many
187-195 of SEQ ID No: 1, SIGEQQNSYV) having a 25high ability to bind to
tarp bt ACA'OROLirnb ke e Witk is 3l6néebhiman MMEYélass!| whether or
molecules, is used to stimulate human peripheral blood mononuclear cells
"Raving ALATA020T D VTS ic CIES reihdfeed e Thucdd €FLs s an

have a cytotoxic activity specific for tumor cells expressing5 .. . bod
EHdbgEARuSly AT §ene Bt high TBVEIRIEAd the éytotoxié activity sf 229 -
UCh CTLS Is.H ;Lt'g‘%pé%'f%sﬁr'%tﬁgt(Nw?Hépat?:%tt%O%u 'B%”ti%e)d It WA SHGWN 7
inn vitro experiments in human cells uang Wllfpeptl e that matches
JALA-A72402 (which.is found tmost frequently 10 HLA-A glleles) (WTIn3is ;s
amino acids CMTWNQMNL) that WT1-specific CTILs patent Document

A2)gRad theinddeed GTLsHo petsuppress theccalery-forming activity of t ing
normal hematopoietic stem cells which partially express physiologically a

QAT digene I (Nonpatentecumentst and 44}, Theselreportssstrongly the
suggest that not only in mice but also in human beings, WTI-specific CTLs
carpbe irriiced ssuciEESus-hdvea cytotoxic aEtviBpagainstabaor cellsl that
expressing a WT1 gene at high levels, but do not have a cytotoxic activity

S agamsPABIMAFGEIIS eXPresSiy SiysiolGGitallya WidigsHe Py peptide
(Non-patent Documents 7, 1(@, 11,12, 13tand714)8 [(5)1%04]9 Tt ;Qg‘ also
W1 gehe 5rodUPR prasehtas antitiéarbrotein, and is processed by
%’ﬁ%&er?sgﬂ‘aecs I cytoplasm to be 23iragmented ino pertides,The. or o w1
ragmented peptides are

cDNA, transplanted tumor cells expressing a WTl gene are
rejected with a high probability (Non-patent Documents 7
and 10), while normal tissues expressing physiologically
the WT1 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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4 transported into endoplasmic reticulum lumen by TAP (transporter
associated with antigen processing) molecules, form complexes with MHO
class | molecules, and are presented on the surfaces of cells.
WT1-specific CTls are 5 induced as a result of recognition of WT1
peptide-MHC class | molecule complexes by OIL precursor cells via TOR,
thereby exerting a cytotoxic effect on tumor cells presenting a WT1 gene
product through MHO class | molecules (Non-patent Documents 7, 8 and
9). Then, it is required at 10 least that a WT1 peptide used in cancer
cimmuariotherapy tdrgetirgta W L garel produetis in the foRd tiat biridsielate
an MHC class | molecule in a living body. However, MHC class | .
hABtECUlSS 4R i rseParP Aniitis a8il SEYUENESS- 6 theaRFT%peptities 0201
bindingﬁtoirgsgec}:i\rf% MHC class | 15 n&olecgk}s are giffer%nt from e%c[h

Wother: herefore, it'is ?eqﬁﬁ%d t%)nﬁir%\cfi%e'a pepﬁdelnr%a{lc%?ng each’su %% °

c‘é{%'ﬁé't'o E@Ssé'c@%é\’ﬂ’z‘y’gé]%%%%é 2405 malegulle-, HIAYA0201 o o 555ng

ecule- and HLA-A olecule-restricted peptides are known as

HLAJoalecule restrigied W lpeptides to,date 20(Ratent, Doeymentl ot oxi

Non-patent Document 11 and Patent Document 2,
aespectivelyl HLAsA%3303 is preseat atinextziighestpereeatage t0on-patent
HLA-ANn2402 in Japanese.Therefore, there is a need to find an
DdEAmA%B30BL restricted WHE peptidevr25RatentrDocument ExWEriments in
2003/106682 5 Patent Document 2: NO 2005/095598 Non-patent )
IDoeoment 1iBanieFANHabBF ét abSCEH. D90t NAT 296 LY aAR57H69. -~ 2402

Non-patent Document 2:Call KM et al., Cell.
(which is found most frequently in Japanese people among

HLA-A alleles) (WTlyss; 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 WT1l gene
(Non-patent Documents 13 and 14). These reports strongly
suggest that not only in mice but also in human beings,
WIl-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 physiclogically a WT1l gene
(Non-patent Documents 7, 10, 11, 12, 13 and 14).

[0004]

The WT1 gene product 1is 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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51990 Feb 9; 60(3):509-20. 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. 10Non-patent

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

Non-patent Document 6:Tsuboi Aal., leuk Res. 1999 May; 23(5):499-505.

Non-patent Document 7:Oka Y et al., J Immunol. 152000 Feb 15;

164(4):1873-80. Non-patent Document 8:MeliefCJetal., Immunol Rev.

1995 Jun; 145:167-77. Non-patent Document 9:Ritz J, J Clin Onool. 1994
tEEESTR2):237-81 2BR on-PAtEHt Botlntent 10 TSHOOFA et@dnsfCliPy  TAP

Immunol. 2000 May; 20(3)%(915-39&N0n-patent Document 11; Oka}(etal .

(transporter associa antigen processing) molecules,
form complexes with MHC «c¢lass I molecules, and are
presented on the surfaces of cells. WTl-specific CTLs are
induced as a result of recognition of WT1l peptide-MHC class
I molecule complexes by CTL precursor c¢ells wvia TCR,
thereby exerting a cytotoxic effect on tumor cells
presenting a WI'l gene product through MHC class I molecules
(Non-patent Documents 7, 8 and 9). Then, it is required at
least that a WT1l peptide used 1in 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 WT1l ©peptides binding to respective MHC <class I
molecules are different from each other. Therefore, it is
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 1is 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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immunogenetics. 2000 Feb; 51(2):99-107.

Non-patent

Document 12: Ohminami H at al., Blood. 252000 Jan 1; 95(1):286-93. 6
Non-patent Document 13: Gao L et al., Blood. 2000 Apr 1;

95(7).2198-203.

Non-patent Document 14: Ohminami H et al.,

Blood. 2000 Jan 1; 95(1):286-93. S Disc¢losure of Invention Problems to
be Solved by the invention [0005] The problems to be solved by the
present 10 invention are to provide an HLA-A*3303-restricted WT1
peptide, and a polynucleotide encoding the same, as well as a
pharmaceutica coniposition for the treatifent/prel/ehtion f a cancer
comprising the same, and the like. 15Means to Solve the Problems [0006]

As a result ofinter&ive BtudisSimAgl of the sit@atidn as destiibed above,! -+

1 preserg ventoc as fau

sequbnoé 20 consisting of

thgéggggde comprising an amino acid
conitiguous arino acids from a WT1 protein,

wherein an aﬁggg jcdegttp%%ig(&%g o{ tlge ami id sequence |
selected from the (I?r%up consisting of Ala, llb, ig%?\flzal,ﬁ&e,g'ltyr, %ﬁe'r’ané:ell'

APy andianaming acidsatqosition 9 of the amino acid sequence is Arg
can induce a 25WTlI-specific CTL with a high rate.Thus, the present

-
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invention has been completed. [0007] The present invention provide:

a peptide comprising an amino acid sequence consisting of 9 contiguous
amino acids from a W 1 protein, wherein an amino acid at position 2 of the
amino acid sequence is selected from the group consisting of Ala, lle, Leu,
Val, Phe, Tyr, Ser and Asp, and an am@o acid at position 9 of the amino

acid sequence is Arg: 10(2) the peptide according to (1), wherein the

amino acid sequence is selected from the group consisting of: Leu Ser His
Leu Gin Met His Ser Arg (SEQ ID No: 2), Phe Ser Arg Ser Asp Gin Leu

Lys Arg (SEQIDNES) 4 5% BeprGin'tieu LS Arg His &in Atg (SEGHEP Y-
Na: 4), and Thr Ser_Giu Lys Pro Phe Ser Cys Arg (SEQ ID No: 3)

8 bepititie Hecdrding 16 {2f wiietein the amino acid sequence is Ser Asp

GH1LeuLysﬁggjﬂg%%g{kgé§§%%g%} 4§)bhminami H et al., Blood.
20(4)apharmaceuﬁca|composmon orthe treatment or prevention of a

gancer.comprising the Peptide according to (1); (5) a method
for the treatment or prevention of a cancer, comprising administering an
effective amount of the 25pharmaceutical composition according to (4) to
an HLA- 8
Disclosure of Invention
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 WTL
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 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 1s 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 1is Arg can induce a

WTll-specific CTL with a high rate. Thus, the present
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A*3303-positive subject; (6) use of the peptide according to (1)

for the manufacture of the pharmaceutical composition according to (4);

(7) a polynucieotideencodingthe peptide according to (1); (8)
anexpressionvectorcomprisingthe polynucleotide according to (7);

(9) apharmaceuticalcompositionforthe treatment or prevention of a cancer,
comprising the polynucleotide according to (7) or the vector according to

(8); (lo) a method for the treatment or prevention of a cancer,
comprising administering an effective amount of the pharmaceutical
1gompésition aeeorditg to- (96 AreH L AA*3303-positive subject;

use of the polynuclectide according to (7) or the vector according to (8) for
the manufacl[ég bf the pharmaceutical composition according to (9);

20(12) a WIT-specific OIL, which is inducible by.the peptide according to

(2); ]iil %%%ﬁ%& féﬂ%%%é’lﬁ&icﬁ]rgfé%I:-speciiic OIL,

comprising culturi ipheral onuclear. int es

of the peptidé'J ia%c%?d?ﬁgggt%g(% toctzgggigg l,:l{gg rt}hgg V%/t'l?lééﬁp%e%ﬁc %:%'I'{&fro%] t% nee
Jeripheralbload 3mopgnuglearcelinine acids from a Wrl protein,

wherein an amino acid at position 2 of the amino acid
sequence 1is 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:

(2) the peptide according to (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 (2), wherein the
amino acid sequence 1is 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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(14) a kit for the induction of a WTI-specific 0Th, comprising the peptide
according to (1) as an essential component; 5(15) an antigen-presenting
cell presenting a WT1 peptide, which is inducible by the peptide according
to (1); (16) a method for the induction of an antigen presenting
cell presenting a WT1 peptide, compriging 10 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 ceii (17) a kit for the induction of

Aaﬁ%ﬁﬁlg@ﬁ%é’%ﬂ#@@éﬁpresentmg a WT1 peptide, comprlsmg the
peptide according to (1) as an essential component;

method for tHe diaghiosis of EQ%nE&pdaﬁﬁrlsﬂﬁaﬁ%Ilﬁe BiL éi&orafhb the
he ant en-presentin %%IIu clcor(ilng to (15 Oé19)ameth ldn fo
m%r%h%%t iR Ho% G tiaer ;f( %{7‘%& g

aetermma ion of the presence or amount 0 -specific
@n HLA-A'3303- positive subject, comprising: (a) reacting a complex of a

WTl peptide and an HLA-A'3303 molecule with a sample from the
subject; and 25(b) determiping.theipresence oramointof a Qlke peptide

recognizing 10 the complex contained in the sample; and (20) the
amethotl accordingitp (19), wherein the complex is a form of tetramer.
5Effects of the Invention

(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-
2"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



10

15

20

25

[0008] The present invention provides an HLA-Pn83 03- restricted
WT1 peptide, and a pclynucleotide encoding the same, as well as a
pharmaceutical composition for the 10 treatment or prevention of a cancer
comprising the same, and the like. Therefore, it is possible to induce in
vivo and in vitro WTI-specific CTLs in subjects having HLAA'3303.
Because about 24% of Japanese people have at least one HLA-A'3303
molecule, WT1-specific CTLs can be induced 15in a very wide range of

subjects. Brief Description [0009] of Drawings Fig.1 represents
mononuclear cell;

(14) a kit for the induction of a WTl-specific
CTL, comprising the peptide according to (1) as an
essential component;

(15) an antigen-presenting cell presenting a WT1
peptide, which is inducible by the peptide according to
(1)

(16) a method for the induction of an antigen-
presenting cell ©presenting a WT1l peptide, comprising
culturing an immature antigen-presenting «cell 1in the
presence of the peptide according to (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 WIl 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 Wll-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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the cytotoxic activi Ly of the 20 0Th induced with WT1837. O0Th Fig.2

10

the complex contained in the sample; and
(20) the method according to (19), wherein the

complex is a form of tetramer.

Effects of the Invention

[0008]

The present invention provides an HLA-A*3303-
restricted WT1l 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 i1s possible to induce in vivo
and in vitro WTl-specific CTLs in subjects having HLA-
A73303. Because about 24% of Japanese people have 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 WT1lszq.

Fig. 2 represents the cytotoxic activity of the
CTL induced with WTlsgs.

Fig. 3 represents the cytotoxic activity of the
CTL induced with WTlse7.

Fig. 4 represents the cytotoxic activity of the
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induced with represents WT1864. the cytotoxio activity of the OTh Fig.3
induced with represents WT1347. the cytotoxic activity of the

11

CTL induced with WT1lags.

Fig. 5 represents the cytotoxic activity of the
CTL induced with WTl3ss against the cell expressing a WTL
gene endogenously.

Fig. 6 represents the cytotoxic activity of the
CTL induced with WTlszg7; against the cell expressing a WT1
gene endogenously.

Fig. 7 represents the cytotoxic activity of the
CTL induced with WTl4s against the cell expressing a WTI1
gene endogenously.

Fig. 8 represents the cytotoxic activity of the
CTL induced with WTls:e; against the cell expressing a WTI1

gene.

Best Mode for Carrying Out the Invention

[0010]

An amino acid sequence of a human WT1l protein is
shown in SEQ ID No: 1. A WT1l gene 1is expressed 1in 1its
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, Dbladder
cancer, prostate cancer, uterine cancer, cervical cancer or

ovarian cancer. Furthermore, an anchor motif for HLA-
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25 Fig.4 represents the cytotoxic activity of the 11 CTL induced with
WT1409- Fig. 5 represents the cytotoxic activity of the CTL

induced with WT1004 against the cell expressing a WT1 gene

endogenously. 5Fig. 6 represents the cytotoxic activity of the CTL induced
with W11009 against the cell expressirigga W71 gene endogenously.

Fig. 7 represents the cytotoxic activity of the CTL induced with WT1409
against the cell expressing a WT1 10gene endogenously. Fig. 8
represents the cytotoxic activity of the CTL induced with WT1069 against
B %ggléﬁﬂééﬁﬁﬁ%ﬁﬁFﬁﬁﬁéhéfl that an amino acid at position 2

is any one of Ala, Ile, Leu, Val, Phe, Tyr, Ser and Asp,
and an amino acid at position 9 is Arg. Thus, 1in one
aspect, the present invention relates to an HLA-A*3303-
restricted WT1l 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 1s preferably 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 preferably
Arg (hereinafter referred to as a WT1 peptide).

[0011]

The amino acid seguence consisting of 9 amino
acids comprised 1n 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, 1t i1s 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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15Best Mode for Carrying Out the Invention [0010] .P.n. amino
acid sequence of a human WTL1 protein is shown in SEQ ID No: 1. AWT1
gene is 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 12 A*3303 is characterized in that an
amine atid abposition ®iscanit6ne of Ala, lle, Leu, Val, Phe, Tyr, Ser and
Asp, and an aminag acid at position 9 is Arg. Thus, in one aspect, the
present inverition relates to an HLA-A*3303- restricted WT1 peptide
comprising an amino acid,sequence consisting of 9 contigugus amino
acids from ;%\7” p%tsefnr,lv}\?ﬁ(ﬁeinagr? %?ﬁino%%id at poéfﬁon%afe t%r% ar%{fno the

Acid sequenge is preferably sglected from the,group ¢epsisting of Ala,lle, 71

Leu, Val, Phe, Tyr, Ser and Asp, and an amino iu acid at position 9 of the
Apinoacid sequence ispreferably-Argshereingftersieferred e as oWy be
peptide). [0011] The amino acid sequence consisting of 9 amino
acidseemprsedinythespeptide-obthe present iaventionispreterablynkbeuthat
Ser His Leu GIn Met His Ser Arg (SEQ ID No:  Phe Ser-Asp GinL_d
I1ysPryi(BSFQ D No: 3),1Ser Asp Ghihealys Arg His Gin Afg $SEQIDLguous
No: 4) or Thr Ser Glu Lys Pro Phe Ser Cys Arg (SEQ ID No: 5). Most
Preferably ifis-Ser ASPGIn et LYSArg His Gin ARS(SEG 207D NovgRtion
Furthermore, it may have a substitution of one to several, preferably one
t6%ive amind adid< With bthér Ao 46ids T tHe®d BidinG acids'sf arfyof ™ 1©
SEQ ID Nos: 2-5. Any one of the 9 amino acids or.other s:,ubfygjted amino

“acids n%ggggné:pprg’pr?av%ely modified. In any cases, the fSpepti ¢ of the n

Jpresentinventionretains.an abilityto pind, 13 to;an HLTS:AB30%: o acig
molecule. :

sequence shown 1in 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 seguence consisting of 9
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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[0012] As described above,is an object of the present invention to obtain

an HLA-A*3303-restricted WT1 5 peptide. Thus, the peptide of the

present invention may be any one as long as it comprises an amino acid

sequence that is derived from a WT1 protein and consists of 9 contiguous

amine acids. Thus, the peptide of the present invention may be, for

example, a peptide consisting of only the amino 10 acid sequence shown

in any of SEQ ID Nos: 2-5, or a WT1 protein or a part thereof comprising

the amino acid sequence shown in any of SEQ ID Nos: 2-5, Various .
tohsbaitesdfdy e attached &t 1€ N-tefiRls Bid/or the EREAAMTS of 1T

the amino acid sequence consistin%of 9 1500ntiegtugus ami%ol%%ids in the

ShEPtide-ofthe présent IVEtion. FBF exainple; am amine acid: a pepide or ~”
-4 analag ereatuaybe alacheddttnoge shbgtances Are altaghed o, . o
fi t

the peptide of the present invention, they can be processed, for example,

By ap enzyme in,a,living body,or 20 through) a process sigh@s to a given
intracellular processing, and finally the amino acid sequence consisting of

9 eontiguous amjna Acids cande pragucedandipresenied as aomplexease
with an NIA-A*3303 molecule on the surface of a cell, thereby resulting

tthe effett ofiinduging @& CTL.aKresey 14 thegoepticles-of the préseny cell or
invention, or increase their stability (resistance to protease, etc.).
tAlterhatively, thesesubstaricesTnay bexhbse wWhittedeliierthé pepeidés the
of the present invention specifically, for example, to a given 5 tissue or
Sryant8r they miay'tave the ddtion Totfitrease fife'BfiicieREy bf dftke by £
an antigen-presenting cell or the like. These substances may be those

\WHieh increase the ability to induce a CIL, such as helper peptides or the

like. 10[0013} ,,, 5, The peptide of the present invention can be
synthesized by methods generally used in the art or modifications thereof.

Such methods,are 9%%{%@@, forexample,ip Peptide SynthesisSon  can  be
Interscience, New York,
synthesized by methods generally used 1in the art or
modifications thereof. Such methods are described, for
example, 1n 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.
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151966 ; The Proteins, Vol 2, Academic Press Inc., New York, 1976 ;
Peptide-Gosei, Maruzen Co., Ltd., 1975; PeptideGosei No Kiso To Jikken,
Maruzen Co., Ltd., 1985; and iyakuhin No Kaihatsu (2oku), 14,
Peptide-Gosei, Hirokawa - Book store, 1991. 20[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
25techniques are well known to a person skilled in the art. 15 [0015]

In another aspéctthe present invention relates to a pharmaceutical
composition for the treatment or prevention of a cancer, comprising the
HLA-A*3303! Testricted W Pepfitie. THE W Gene'is expressed at high? =2
levels in h&r{qatogoig%ig tuTors such as JEeukemi brlpyejc%deyspjgelstic_giztment

Synd-romie, muftiple mysioma of malignant f)l/mp oma, and solid cancers

such.as gastric cancer, colon cancer, lung cancer, breast,ancer; gesmys 303
cell cancer, 10 hepatic cancer, skin cancer, bladder cancer, prostate
CaNCer Werngeancer, cerical caneerariovasan cagcek: Jhesetore dheni gh
pharmaceutical composition of the present invention can be used for the
Iteeatment orprevention eba cancer. Whendthes pharmaceutieal leukemia,
composition of the present 15 invention is administered to an
HEAAK330BpUsitive subjectWTI-spedific T s aeindueeddy thea Lignant
HLA-A*3303-restricted WT1 peptide comprised in the pharmaceutical
lcomRpesifion, &l canterceliRiAtHE sibjett até darigetrby sudfeETLS Lon
[0016] 20The pharmaceutical composition of the present invention may
COfiptise in-d8ditioRi 16 e HLALAY3503- festiictéd WTT pBptide as arf 2 C&*
acti;j/g.ingred(ijennct,e fror exagqj?rlle, a garéie% an gﬁcigiéan} theC glﬁ%e'lghe rostate
}ﬁ :A*53303-Testricted W pee%d% corr"lpriseda in the pharmaceﬁticgi 16
C%-!l’—]ll‘ér ysutpgﬁ%mggﬁgg%l C(ngg)ﬁ qg'ﬂ%@{eﬁmovarian cancer.

+

or

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
WT1l 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 in addition to the HLA-A*3303-
restricted WT1l peptide as an active ingredient, for example,
a carrier, an excipient or the 1like. The HLA-A*3303-
restricted WT1l peptide comprised in the pharmaceutical

composition of the present invention induces a WTl-specific
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invention may comprise an appropriate adjuvant, or may be administered
together with an appropriate adjuvant in order to enhance the induction
efficiency.Examples of 5 preferable adjuvants include, but are not limited

to, complete or incomplete Freund's adjuvant and aluminum hydroxide.

[0017] The method of the administrationgof the 10 pharmaceutical
composition of the present invent on 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
Qirritedtol intradermaladmiiStration, subcutaEBR t5administratiol, Present
intramuscular administraiion, intravenous administration, nasal

“difinistration Bhd OraFAdministratich PFve amibunt 6f the géptide = MeY <

comprised in the pharmaceutical.composition of the present invention, as_
T e o e e 20, S e i e 2
dhe like, otthepharmaceutical.compasition:afithe pregent inventiop can be
appropriately selected depending on conditions such as the type of
disease; the condition-ofithe subject @« the target site. The single dose ©f +o,
the peptide is usually, 0.0001 mg - 1000 25mg, preferably, 0.001 mg -
AB000amg. 17:[0018Fompletén anathenaspectathepresent mventieduminum
relates to a methpd for the treatment or prevention of a cancer, comprisind
radtrinistedng an effective amount of the 5 pharmaceutical composition to

an HLA-A*3303-positive subject. The cancer to be treated or prevented

may he any o) lahd examples thereof include hematopoietic tumors

such as leukemia, m elod%splastic syndrome, multiéfil‘e mgelo,mw or

malignant lympfioma and S0lid cancers $tch &8 §adtic chfcer, ™  ©°F  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.
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10 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 15to use of an HLA-A*3303-restricted WTI
peptide for the manufacture of the pharmaceutical composition. [0020]

In a further aspect, the present invention relates toethod for the
determination of the presence 20or amount of a WT1-specific CTL in an
HLA-A*3303- ositive subject, comprising: (a) reacting a complex of a WT1
peptide end af HIAIAk3303 molecule with a sample form the subject; and
(b) determining the presence or amount of a CTL recognizing 25the

complex contdinéd i thie safiplé e damiple froft At 18 3libjekct ifaytse-2 tes
any one as long as there is a possibility that it contains a lymphocyte.

tI*;Qxa?n prfle%sgf) t%e %3% pFegseinglg e %%%%Iu%rsu%%%%%ég or @/fr%p%] anda ‘"’
dissue, The complex;of:a WL peptide and.an HLAA73303malecule pay .,
5 be prepared, for example, as a tetramer or pentamer using a method

Known:to-a person skilledin the-arsuch:as biotinstreptavidinmethod. The; o
presence or amount of the CTL recognizing such a complex can be

measured by method known to a persen skilled insthevart. dadhisaspeet any
of 10 the present invention, the complex may be labeled. A known label

such asnd flaorescent labet oraradivactive |abeheanbeiysedas aralyel. such
Labeling makes the determination of the presence or amount of a CTL

Fasy dndsapid. TheshethotPefthislaspect i thepresentiaventiohvcarrbe ©or

used 15to diagnose a caner, prognosis thereof or the like. [0021]
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.

[0019]

In another aspect, the present invention relates
to use of an HLA-A*3303-restricted WT1 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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Thus, the present invention also provides a composition for the

determination of the presence or amount of a WT1-specific CTL in an
HLA-A*3303-positive subject, 20comprising a complex of a WIl peptide

and an HLA-A'3303 molecule. [00221 Furthermore, the present
invention provides a kit for the determination of the presence or amount of

a WT1- "75specific CTL in an FWA-A*3303-positive subject, comprising a
complex of a WT1 peptide and an HLA-A(3303 molecule. [0023] In a

further aspect, the present invention relates to a method for the
prodaetionieta W 123pecifie SeTE usitigfa complek 6F a WTIpeptiae dndt 1ty
an HLA-A3303 molecule, comprising: (a) reacting the complex with a

Lthple:"and ) bitdiniflg & CFL récoghizing Tie Compfex Conthitied fir e+ s

he sample, The complex of aWTL peplideand an HEAASI08 10 ¢, .,
molecule is described above. The sample may be any one as long as

there.is.a possibility that it containg a lymphogyte; Examples, ofthe. c,1e may

samples include a sample from a subject such as blood, and a cell culture.
pEng, Ol recognizing the gamplex gan bewabtaingd using amethedr19sing 2
known to a person skilled in the art such as SACS or MACS. The present
niavention-akows toocultyre the obtained AT LrspecificOtlL. andrusest forotin-
the treatment or prevention of various cancers. [0024] 20Thus, the present
snvemticry alsorelatesito@- WT I-specificc€TL wvhichrs ebtaimeblecly ahe CTL
method for the production of a WT1-specific OIL using a complex of a
Wﬂ%éﬁ?d@gané\a?PHL%-N@@Bé%oléﬁﬂe. 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 radicactive 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 WTl 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 WT1l-

specific CTL in an HLA-A*3303-positive subject, comprising
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[0025] 25Furthermore, the present invention relates to a 20 kit for the
production of a WT1-specific CTL, comprising a complex of a WT1
peptide and an HLA-A:3303 molecule. [0026] In another aspect, the
present invention relates 5 to a polynucleotide encoding the
HLA-A*3303-restricted WT1 peptide (heteinafter referred to as a WT1
polynucleotide). The polynucleotide of the present invention may be DNA
or RNA. The base sequence of the polynucleotide of the present invention
can be determined based on the amino acid 10 sequence of the
aFIEAmARS803-Festridtet Walbpestides Theapolyidctéotide Taridbesprepared,
for example, by a method for the synthesis of DNA or RNA, PCR method
or the like. [002%F f another aspect, the present invention relates 15 to an

expression vector com risip the polglnucjreotid%ghereingfter referred to as,
a WT1 expressionivectdt]. The typse Of e expression Vettor the ~17ent+on

Cc rised.sequence, other than the sequence of the polynuclegtide £
ﬁég%%es t% a meﬂ%og Porl¥%§d ro%yclﬁg% o¥ a(%$? é? clfic

e can be appropriately selecte pending On the type of a host into

ZQwhich;the expression yectoyof the preseptinvention s intrgducednthe 3303
purpose of use, or the like. It is possible to treat or prevent hematopoietic
tmors o0& solid.ganeersihy:administering the expression vector of the

present invention to an HIA-A*3303-positive subject to 25produce a WT1
peptidesntai living bedy andlirduce. aiWdl-s2hple; and

(b) obtaining a CTL recognizing the complex contained in
the sample. The complex of a WIl peptide and an HLA-A"3303
molecule is described above. The sample may be any one as
long as there 1s a ©possibility that it contains a
lymphocyte. Examples of the samples include a sample from
a subject such as Dblood, 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 WTl-
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 1is obtainable by a method for the
production of a WIl-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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specific CTL, and damaging hematcpoietic tumor cells or solid cancer

cells in the subject. [0028] In another aspect, the present invention relates

5 to a pharmaceutical composition for the treatment or prevention of a

cancer, comprising the WT1 polynucleotide or the WT1 expression vector.
The composition, the method of the administration and the like of the
pharmaceutical composition of the present invention in this aspect are
10described above. [0029] In another aspect, the present

invention relates to a method for the treatment or prevention of a cancer,
kcomprising-administéring larreffactive Aot of e ¢8 pharmacawticat ing a
composition comprising the WT1 peptide or the WT1 expression vector to
Wﬁﬁéﬁ%@%-%&ti@@%ﬁ%t.Eégn?ﬁleﬁ%zﬁéén%é@td“@é%‘éﬂéﬁ or
prevented incl % hematopoietic tumors such as leukemia,

myelodysplaét%c ?ﬁdrome, multiple myeloma or malignant lymphoma and
solid 20 cancefs gu%r%gglgastric cancer colon cancer, lun cancer, bgeealsatteS

n aiﬁec The ﬁresent’%n 5
cancer, germ cell cancer, hepatic cancer, skin cancer, bladder cancer,

Prosfatg cancer, Weping cancel, gepvical canegronovasian cancer-;[0030] yr1
25In another aspect, the present invention relates 22 to use of a WT1

polynugleotide qria YWTL expressionaectar farsthe manufacture ofthest ide) .
pharmaceutical composition comprising the WTI polynucleotide or the
WeEL expressiorevedcios. [0331ihe predaanotheraspectrthenpreseat DNA or
invention relates to a cell comprising the expression vector. The cell of the
Présent inveationaan be presared, forfexdmple, by ltransformingdehost the
cell such as E. coli, yeast, insect 10 cell or animal cell with the expression
RERER “Fhe THEthodTor fEinfodaeis Bt exiitéssionvettst infblac acid
host cell can be appropriately selected from various methods. By culturing

;g {N%i. The

thetransfornied celft and fécovering ahd purifying the produced

5@99%%€T§J¥¥§§eé§£h%xg prepared, Ifor 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 WT1l 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 WT1-
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15present invention can be prepared. [0032] In a further aspect,

the present invention relates to a WT-specific CTL, which is induced by

the HLAA*3303-resrriceted WT1 peptide. The OIL of the present

20invention recognizes a complex of a WT1 peptide and an HLA- A*3303
molecule. Thus, the OIL of the presentdavention can be used to damage
specifically a tumor cell positive for HLA-A*3303 and expressing WIl at a

high level. [0033] 25In another aspect, the present invention relates 23 to

a method for the treatment or prevention of a cancer, comprising
saorrinistering - WTEsgecifi@ T 1@ al HANPB303-pos ivesubjectcThes or
method of the administration of the WT1-specific CTL can be approp ately
Selected B dseriting dn'conditions Suthas the type of the disease, the
conditiOn ofal[tue E%lﬂject or the target site. Examples of such methods

include, but 8ot limited to, intravenous administration, intradermal
P it i T S
10nasal administration and oral administration. [0034 In another

aspegt, the present invention relates tg a:method for the induction of e or
WT1-specific OIL, comprising culturing a periPheral blood mononuclear

eedliants te presencenfdbe HLAAEIS0Srestricted WL peptidedelcotide

induce the WT1-specific CTL form the peripheral blood mononuclear cell.
cihet$ubject from wicls then perpheral.blodth mononuickear cell js dérved: thod
may be any one as long as it is positive for HIA-A*3303. By culturing the
Peripherale 20161664 Mdnoruckead celldsn theksresencé ot theharmaceutical
HLA-A*3303- restricted WT1 peptide, WT1-specific CTLs are induced

HOHR CTL-précursor ¢8I cBRtafetin tHe’ feriptidtal Bloot ménontierar 27

é:ells. Itﬁ)s poS ible to treat or prevent hematopoietic tumors or solid
cahcers in-an BLAZA*3303- 25positive subject by administering the

WT1-5pecific[%859 1

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 WT1 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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24 obtained according to the present invention to the subject. [0035]

In another aspect, the present invention relates to a kit for the induction of

a WTl-specific CTL, 5comprising an HLA-A*3303-restricted INT1 peptide

as an essential component. Preferably, the kit is used in the method for

the induction of a WT1-specific CTL. The kit of the present invention may
comprise in addition to the HLAA*3303-restriceted WT1 peptide, for

example, a means of 10 obtaining a peripheral blood mononuclear cell,

an adjuvant, a reaction vessel or the like. In general, an instruction manual
tis attaehedftoxth&@'kit. By Usingtheditisieheo preseRtlihventiore WT Spetifictor
CTLs can be induced efficiently. [0036] In a further aspect, the

f&%seﬁﬁ‘ﬁveﬁ‘t?dﬁlfélﬁfé%% arPantigetFpre8BAting celt tsich as at&tfitic "

cellé resentlngﬁ%—WTl tld? throu h an HLA-A*3303 molecule which is,
SRAticed by the HICA-A*3305° re%’tnlcfede\ﬂflﬁ Opaptide By using thgpression

V%rglg)en presenting cell of the
presentinvention,WT1-specificCTLsareinduced efficiently. [0037]

In another aspggt,the present invention relates .25to a method for the
treatment or prevention of a cancer, 25

In another aspect, the present invention relates
to a cell comprising the expression vector. The cell of
the present invention can be prepared, for example, by
transforming a host cell 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 WT1l 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 WT1 peptide. The CTL of the present
invention recognizes a complex of a WITl 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 le&el.

[0033]

In another aspect, the present invention relates
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comprisingadministeringtheantigen-presentingcell presenting a WT1

peptide through an HLA-A*3303 molecule to an HLA-A*3303-posit5ve
subject.The method of the minis ration of the antigen-presenting cell can

be 5 appropriately selected depending on conditions such as the type of

the disease, the condition of the subjector the target site. Examples of

such methods include, hut are not limited to, intravenous administration,
intradermal administration, subcutaneous administration, intramuscular
10administration,nasaladministrationandoral administration. [0038]
Hp anhothek a_Pect Cthe présent ivehtioh rélated 16 ametiod forthe cancer,
induction of an antigen-presenting cell 15 presenting a WT1 peptide

GG aR HILASR*3305 motéclle cotprisiiy Edituring &himmature™  H0A~

Aanigen-presentng cell n the presence of he HLAA'SI0-testricted WIL,
peptide to Induce the antigen-presenting cell presenting'a Wil peptide

&P““éﬂéa“w%%%'*§§9§{EOEG¥ETW¥RJhGHQ”FQBE§55@9§9é39 selected

presenting cell. The immature antigen-presenting cell refers a céll such as

A immatire dendriticcell that can,be matured inte ap-antigen-peesgating. se,
cell. A subject from which the immature antigen-presenting cell is derived
ynay berany-oneas fonghas i ispesitive for HiA-A23303. 25Becausetheples
immature antigen-presenting cells are contained, 26 for example, in-
deripheral blood thonenuclear tells, sucheells may berculturedimihed to,
presence of the WII peptide. [0039] In another aspect, the present
linfentinralates fFE KA 6F the ineftction of it dftigen-pre3efififg eeffation,
presenting a WII peptide through an HLA-A*3303 molecule, comprising
THEFAAA3363-rediricted t\/\flar%ﬁc?é‘ptidé BEHH eSSt ctfipofients ¥ 2t on
Freferably, the kit s used in the method for the indugtion of an
anstlgen-pre’sent?ng celt. 1o Anéther componen% fo be comprised in the kit

of the presen[td@\éeﬂion and the like are described above. The kir of the
present invention can be used to induce efficiently an antigen-presenting

cell presenting,a W H:peptidedhrough am HLA-ARR303 moleckieion 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 Dblood
mononuclear 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, WIl-specific CTLs are induced from
CTL precursor cells contained in the peripheral blood
mononuclear cells. It 1is 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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15[0040] In another aspect, the present invention relates to an
antibody against an HLA-A*3303-restricted WII peptide or an antibody
against a polynuclectide encoding the peptide. The antibody of the
present invention may be a 20polyclonal 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 WTI-specific
OIL, the antigen- 25presenting cell presenting a WT1 peptide through an
HLA- 27 A*3303 molecule, or the antibody against an HLA-A*3303-
Yesiricted WTET pepliale of the- antiBedyr againstpsiyiuciBotide BRodingl ect -
the peptide. Preferably, the WIllspecific CIL is used in the method for the
diagnosis of e Bﬁésent invention. For example, it is possible to diagnose
a cancer by incubating the CTL, the antigen-presenting cell or the
antibody with & SampI6 o & FILA-A*3503-Boaive suBjest or o “elaves
administering it fo an ELA-A*3303-positive subject, angdetermiping, for crr,,
example, the position, site 10or amount thereof. The CTL, the
antigenspresenting cell or thesantibadysmay beslabeled; By attaching aas  an
label, the method for the diagnosis of the present invention can be
quaeticad efficiently[00421 15inanetheriaspeet, theipgresent inveationn the
relates to a kit for the diagnosis of a cancer, comprising the WT1- specific
€ Thothefantigenepresenting. cell pfesernifing-asWadigeptidethrougirankit of
HLA-A*3303 molecule, or the antibody against an HLA-A*3303-restricted
W 1geptidietor the 20ahtiBodiragaiRsta polyntiEledtide BAEBdiRg thee HLA-

peptide as an essential com;ionent. [00431
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 i1s attached to the kit. By using the kit of the
present invention, Wll-specific CTLs can Dbe 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 using 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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The following examples illustrate the present invention in more detail, but
are not to be construed to 25limit the scope thereof. Examples [0044]
Example 1 5Selection of WT1 peptide
NetMHC2.0Program(TechnicalUniversityof Denmark) was used to select
WT1337, WT1364, WT1307 and WT1409, which are hydrophilic peptides
consisting of 9 amino acids with the anchor motif suitable for HLA-A*3303
(the second 10 amino acid from the N-terminus is any one of Ala, lle, Leu,
Val, Phe, Tyr, Ser and Asp, and the amino acid at the O- terminus is Arg)
antParesexpectedds have ehighbindingcaffinity t6- aaHIoAA*8303ng cell
molecule from a WT1 peptide from a WT1 protein (SEQ ID No: 1). Amino
Ficic 88Guetices Ahd theSEsbifding affititiés ran'HEASASE03 moleetle-6f ©
tides are shown in Table 1. [0045] [Table Peptide
gges%ﬁsgA*§%% j%éggtiveab%u yécé][ %Ae égthod of the
administration of the antigen-presenting «cell can be
appropriately selected depending on conditions such as the
type of the disease, the condition of the subject or the
target site. Examples of such methods include, but are not
limited to, intravenous administration, intradermal
administration, subcutaneous administration, intramuscular
administration, nasal administration and oral
administration.

[0038]

In another aspect, the present invention relates
to a method for the induction of an antigen-presenting cell
presenting a WT1l peptide through an HLA-A*3303 molecule,
comprising culturing an immature antigen-presenting cell in
the presence of the HLA-A*3303-restricted WT1 peptide to
induce the antigen-presenting cell presenting a WI1l peptide
through an HLA-A*3303 molecule from the immature antigen-
presenting cell. The immature 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 1s positive for HLA-A*3303.

Because the immature antigen-presenting cells are contained,
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Amino Number ID No: acidAminoacid inSEQsequence 1 Bindingaffinity to
HLA-A*3303 molecule WT1337 337-345 LSHLQMHSR 18.827 (SEQ ID
No: 2)

26

for example, in peripheral blood mononuclear cells, such
cells may be cultured in the presence of the WT1l peptide.

[0039]

In another aspect, the present invention relates
to a kit for the induction of an antigen-presenting cell
presenting a WTl peptide through an HLA-A*3303 molecule,
comprising the HLA-A*3303-restricted WT1 peptide as an
essential component. Preferably, the kit is used in the
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
present invention can be used to 1induce 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 WT1l peptide through an HLA-
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WT1364 364-372 FSRSDQLKR 15.143 (SEQ ID No: 3) WT1367

27

A*3303 molecule, or the antibody against an HLA-A*3303-
restricted WTl peptide or the antibody against a
polynucleotide encoding the peptide. Preferably, the WTI1-
specific CTL is used in the method for the diagnosis of the
present invention. For example, it i1s possible to diagnocse
a cancer by incubating the CTL, the antigen-presenting cell
or the antibody 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-A*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.
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367-375 SDQLKRHQR 14.496 (SEQ ID No: 4) WT1409 409-417
TSEKPFSCR 15.310 (SEQ ID No:

28

Examples

[0044]

Example 1

Selection of WT1l peptide

NetMHC2.0 Program (Technical University of
Denmark) was used to select WTlizy, WTlsgs, WTligy and WT1lggs,
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 1s any one of Ala, Ile, Leu,
Val, Phe, Tyr, Ser and Asp, and the amino acid at the C-
terminus 1is Arg) and are expected to have a high binding
affinity to an HLA-A*3303 molecule from a WT1l peptide from
a WITl protein (SEQ ID No: 1). Amino acid seguences 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 seguence to HLA-A"3303
ID No: 1 molecule

WT13z37 337-345 LSHLQOMHSR 18.827

(SEQ ID No: 2)

WT 1364 364-372 FSRSDQLKR 15.143

(SEQ ID No: 3)

WT1l3ze7 367-375 SDQLKRHQR 14.496

(SEQ ID No: 4)

WT1a09 409-417 TSEKPFSCR 15.310

(SEQ ID No: 5)
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5) [0046] 29 Preparation of E-LOP cell Peripheral blood

mononuclear cells (PBMCs) were separated by Ficoll-Hypaaue gradient

density centrifugation method from peripheral blood that had been

collected from an HIA-A*3303-positive healthy donor (HLA-A*3303/0207).

The AFMCs were then seeded to a 24-ell cell culture plate at the density

of about in RPMI 1640 medium containing 10% FCS, and a culture

supernatant of B95-8 cells (cells producing FE virus) were added. They

were 10 cultured at 37C with 5% CO2 for about 1 month. Bo= cells

transformed WAtAEFE ¥irbS Pwhiehfare @-célftimor cells, were obtained. It

was confirmed that the resulting B-LOP cells did not express WT1 gene.

B-IMMI cells Weretpititséd by inctibatig themwiti 20 Gg/md of! 337 were

WT1664, 15 WiJESS{:? ?58\1\?1400 for 2 hOC'fIlr%’ z%nd irradjated Witr};80
ing B-

Sr%@%fi%ﬁ? hg Yesuitin OP celis (Rereinafter r%?élr“?é‘& to a5 B-

£els pulsed with.a WT1 peptide)were used.as antigen-nresenting cells far,
the following experiments. [00471 20Induction of CTL specific WI|

hx 106:0f PBMEs (UJLA-A"330311101) were gultwred ing 24-wvelleell 0207, .
culture prate in complete medium (45% PPMI, 45% API-V medium and

0% hrmian AB:serwmd containiag 20ugimpat-WAL837WT1364;ure plate
WT1367 or WT1409 at 37C with 5% 25CO2 for | week to obtain
gespohdingeellsi 2x 10%0f theout 1 x 107 in RPMI 1640 medium

i@gggion

containing 10% FCS, and a culture supernatant of B95-8
cells (cells producing EB virus) were added. They were
cultured at 37°C with 5% CO, for about 1 month. B-LCL
cells transformed with EB virus, 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 WTlss;, WTlsgg,
WT1l3e7 or WTlgoe 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 WT1 peptide) were used as
antigen-presenting cells for the following experiments.

[0047]

Induction of CTL specific WTL

3 x 10° of PBMCs (HLA-A*3303/1101) were cultured
in a 24-well cell culture plate 1in complete medium (45%
RPMI, 45% AMI-V medium and 10% human AB serum) containing
20 pg/ml of WTlssy, WTlseq, WTlser or WTlze at 37°C with 5%

CO, for 1 week to obtain responding cells. 2 x 10° of the
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30 resulting responding cells were =cultured with 1 x 106 of the B-LCL

cells pulsed with the same WII peptide in complete medium for 1 week

(first stimulation) . The KBMCs were cocultpred with the B-LCL cells

pulsed with the ITTK peptide three more times (second to fourth

stimulations) under the conditions undeyswhich 20 IlI/m1 (final

concentration) of 11-2 was added as follows: second stimulation: two times
every other day from 3 days after the initiation of stimulation; third and

fourth 10stimulations: three times at intervals of one day from the day after
rthelpitiation oEStmulation. The resultingecelisverevcoritentratedlusingl 0° of
Negative Selection Columns Gravity Feed Kit (StemSp) so that the ratio of
B58-positive T cells BecBmeSaliout'8098, aid tocditdired With the BREEES 1
cells pulsed Wi&h the ¥VTrl e%t]iege (fiftjb[I ,stimulatio.nrguggg-.positive T cells

C(Efnﬁ_ls”%%ta{?ﬁe& gmdayg after al Stimdlation were Gsédfor  The FBMCs

Joeasurement of the %%tgxi%ﬁgtivé%@94%16%99%@%&%“%Rf Qe yr1

The cytotosic activity of CTLs was measured using 51Cr release assay.
£l cells (hereinafterreferied to-as effector.cells) were mixed.at thewratio 5
(E/T ration) of 1:1, 5:1 or 10:1 in 200 pl of medium with target cells into
w2hwhich 510r had beendneerporated; and cultured in @ 86-well /31 cell(final
culture plate at 37C with 5% 009 for 4 hours. B-LCI cells pulsed with the
same W kpeptide asthat Uised forwaductmndad CITss(BLGIIRS)yand second
B-LCCI cells without pulsing with a WT1 peptide (BTCL-Bps) were used

sl fargetcelis | Afteiothe iciittires e supérnatantswerefcoliected byys after
centrifugation. The amounts of bICr released into the supernatants were
Héasured Usirig-atiuid Sdintillationcbuhter The cytdtokic actiAty (96) Tourth
was determined using the following formula: ( Cr release in supernatant
B SO O oot MM Cr jofiEs §57 TE0M the
SRPiEEoHs A release) ¥ A0 wherein SpaAtaneoust release is SiGn ¢ 1ng
refease observed when the target cells into which 54,:r had been
dagarporated:15.- were cultyredialone undey;the same cendiion; and co1umns
Maximum 510r release is 51Cr release observed when the target cells into
avhieh 510r bhad heen incoparatedswerencampletely dysed using 196 J6ton i ve
X-100. Results are shown in Figs. 1-4. In the figures, longitudinal axes
Tepresent specifivcdysis(94); 26 @nd herzontal axés wepresenttE/ T tattosB-LCL
ELCL-Ps are represented using full lines, and RINCL-NPs are represented
ifsing dotted Jin@s. Wwas confirmél thap ©€TI2s iducediwith Wrigpyation) .
WT1964, WI1009 or WT1409 damage specifically BICLFs presenting the

G LEpeitide 4 & compléx With a7l MLA- 25A%8303 Trdiacaib ds the ©inal

chnﬂ%%reg with BICL-NPS.C'(EIOnglIguced

ation were use measurement of the cytotoxic

activity.

[0048]

Cytotoxic activity of CTL

The cytotoxic activity of CTLs was measured using
*'Cr 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



10

15

20

25

32 with WT1362,WT1367 or WT1409wereused forfurther experiments
below. [00491 Cytotoxic activity of CTL against cell expressing
WT1 gene endogenously The cytotoxic activity of CILs induced with
WT1364, WT1367 or WT1409 against TF-1 cells that are tumor
cellsexpressing a WTI gene (HLA-A*330Q3-positive) was determined using
the method as described above.As a control, K562 10cells that express a
WT1 gene and are negative for HLA- Ar3303 were used. Results are

shown in Figs. 5-7.In the figures, longitudinal axes represent specific lysis
cand hetizonakaxesaepresent E/T ratiosiF-15isteprésentéd bisingsfull B-LCL

lines, and K562 is represented using 15 dotted lines. It was confirmed that
CETLS inducéd Wit Wi166%4; WF{S67 Br W00 alSo Raved eytotoxie? FoT

.activity against the cell expressing a WT1 gene exogenousl .{[é)OSO] The
lc?y({bl oéllc%lctivﬂy of %,EIILSS indtice V\%t%/]YW11§8§ 20%@%1%& BX-E t el thout

5?%%%%?”%¥YﬁlQa%g?“%@$¥§%89Q%ﬂﬁi—Nps) were used as target

cells. After the culture, the supernatants were collected
by centrifugation. The amounts of °'Cr released into the
supernatants were measured using a liguid scintillation
counter. The cytotoxic activity (%) was determined using

the following formula:

(°'Cr release in supernatant of sample - Spontaneous >icr
release) / (Maximum “lcr release - Spontaneous oy 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 WT1lsszy, WTlzes, WT1lzey or WTlioe 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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method as described above.The B-LCL expressing WT1 (B- LCL-WT1)

refers to B-LCL cell into which a human WT1 gene is introduced and
expresses a WTL1 protein in the cell, and presents a peptide

consisting of about 9 amino acids 25resulting from processing on an
HLA-A*3303 molecule. As a 33 contralpB-LCL cell (B-LCL-TV) into which

a control gene 'except a WT1 gene is introduced was used.Results are
shown in 74q. 8,the figures, longitudinal axes represent specific lysis

(5), and horizontal axes represent 5E/T ratios. B-LC1-0T1 is represented
wasiAg fullines; and’Bl:€L-C¥ris réfrésented 8sing dofted liné 1t wasirther
confirmed that CTLs nduce with WT1368 damage only the cell which is
CHPALARSI03 p6Sitve and expresses WT1. 10Industrial Applicability [0051]
The present J%\é%i n provides an HLA-A*3303- restricted WT1 peptide, a

po ynucleotide encoding the peptide, a pharmaceutical composition
comprising the same, 15 and the, like. Therefore, the present javention.can;
be used in the fields of medicine and the like, for example, in the fields of
ydevelepment and preparation of a pharmaceutical composition for the
prevention or treatment of various hematopoietic tumors and solid cancers
that expressnA/Td 20geneiat high lexvels: of CTLs induced with WT1lses,

WTlse7 or WTlzoe against TF-1 cells that are tumor cells
expressing a WT1l gene (HLA-A*3303-positive) was determined
using the method as described above. As é control, K562
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 lysis (%),
and horizontal axes represent E/T ratios. TF-1 1is

represented using full lines, and K562 is represented using

dotted lines. It was confirmed that CTLs induced with

WTlaeq, WITlzg7 or WTlss also have a cytotoxic activity

against the cell expressing a WI'l gene exogenously.

The cytotoxic activity of CTLs induced with WTlssy
against B-LCL cell expressing WT1l was determined using the
method as described above. The B-LCL expressing WT1l (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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MCSLLP 34 CLAIMS 1. A peptide comprising an amino acid
sequence: Ser Asp Gin Leu Lys Arg His Gin Arg (SEQ ID No: 4).

2. A pharmaceutical composition for the treatment or prevention of a
cancer comprising a peptide, wherein said peptide comprises an amino
acid sequence consisting of 9 contiguogis amino acids from a WTI protein,
wherein an amino acid at position 2 of the amino acid sequence is
selected from the group consisting of Ser and Asp, and an amino acid at
position 9 of the amino acid sequence is Arg. 3. A pharmaceutical

Tompositiortfor the tredtmenEor-preveRtion e canter Bomprisiag &01  gene

. peptide, wherein said peptide comprises an amino acid sequence

SEHEGEd froni tHe GIOUR corfsistiig OF & Ser'His LET Gin Met1§i8Sér® 27
Arg (SEQ ID No: 2), Phe Ser Arg Ser Asp.Gin Leu Lys Arg (SEQ, ID No:
s\;)}g (n ?n Iéll g én tﬁﬁ&rg @@dﬁBSNo: Z@?%ﬁgﬁtﬁh dl\!L axes

;Ser Asp Gin Eeu Lys Arg His Gi rserGlu

}QSJQ§ERQG§§553%Eé“h§¥§Q'Q%YQ:ihd hQriéoy§§fﬁ§Q%QeEgg%esent

defined in claim 2 for the manufacture of a phaimaceuticai composition for
éb@’_t@e%'l@é‘t._or preventign of acancer.. s entecﬁ-d&@;@f theipeptide-s, and
defined in claim 3 for the manufacture of a pharmaceutical composition for
ghe treatment er preventionof atanceing dotted lines. It was
confirmed that CTLs induced with WTlse; damage only the cell

which is HLA-A*3303-positive and expresses WT1l.

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 wvarious
hematopoietic tumors and solid cancers that express WT1

gene at high levels.



6. A WT1-specific CTL induced by the MCSLLP 35 peptide defined in

claim 2. 7. A WT1-specific CTL induced by the peptide defined in

claim 3. 8. A method for the induction of a WT1-specific CTL, MCSLLP
comprising culturing a peripheral blood mononuclear cell in the presence

of the peptide defined in claim 2 to indéce the WT1-specific CTL from the
peripheral blood mononuclear ceII.CL IMS 9. A method for the induction

of a WT1-specific CTL, comprising CLﬁturlng a peripheral blood

mononuclear cell in the presence of the peptide defined in claim 3 to

induce the WT1-specific CTL from the peripheral blood mononuclear cell.

10. A kit fof the inducfign-ofa Wl dsgRedific G Tla complising the gertideuence :

defined in claim 2 as an essential component. 11. A kit for the
seigusonof a\WT LrspecificCik scampriging the peptide defined in claim 3
as an essential component. 12. An antigen-presenting cell
presentingza. WT A pepiidenaductt isdaducednpy the peptideodefinted inreatment
claim 2. 13. An antigen-presenting cell presenting a WT1 peptide,
or whittvisritdgcediiy theqeeptide defimed irsclagn 8. peptidé4. Avheethaod said
for the induction of an antigen-presenting cell presenting a WT1 peptide,
PeRbiRrisiINEEREHARP ardimmaltke antifehcpresediting cell inehe prdsemge of 9
MCSLLP 36 of the peptide defined in claim 2 to induce the . .
ConptigERpPesTRtRG ceff presehfitga W peflicRHFdM the'tfhatifte 2R amino

antigen-presenting cell. , , ,
acid at position 2 of the amino acid sequence is selected

from the group consisting of Ser and Asp, and an amino acid
at position 9 of the amino acid sequence is Arg.

3. A pharmaceutical composition for the treatment
or prevention of a cancer comprising a peptide, wherein said
peptide comprises an amino acid sequence 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).

4. Use of the peptide defined in claim 2 for the
manufacture of a pharmaceutical composition for the treatment
or preventioﬁ of a cancer.

5. Use of the peptide defined in claim 3 for the
manufacture of a pharmaceutical composition for the treatment
or prevention of a cancer.

6. A WTl-specific CTL induced by the



15. A method for the induction of an antigen-presenting cell presenting a
WT1 peptide, comprising culturing an immature antigen-presenting cell in

the presence of the peptide defined in claim 3 to induce the LLP
antigen-presenting cell presenting a WT1 peptide from the immature MCS
antigen-presenting cell. 16. At for the induction of an

N en-pr enti g.cellcriresen ing a WT1 peptide, comprising the peptide
pepj:e |§8d iy %Sa?rﬁ(g as'an e%égng;l component. 17. A kit for the

induction of an anfigep-presenting cell prasenting 4 WL pgptideye  peptide

comprising the peptide defined in claim 3 as an essential component.

de A8, Agnethadhfor thesdetermination of the presence or amount of a
WT1-specific CTL in an HLAA*3303-positive subject, comprising: (a)

reacting a gomplex efacWdd peptideasd andtaA-A333Q6F Maleaule Wieaific
sample from the subject; and (b) determining the presence or amount of a
CcTIC T letagoghzingsthexdarplex g oatahead phidesshmileod monoi®cllmr cell
method according to claim 18, wherein the complex is a form of tetramer.
in the presence of the peptide defined in claim 2 to induce
the WTl-specific CTL from the peripheral blood mononuclear
cell.

9. A method for the induction of a WTl-specific
CTL, comprising culturing a peripheral blood mononuclear cell
in the presence of the peptide defined in claim 3 to induce
the WTl-specific CTL from the peripheral blood mononuclear
cell.

10. A kit for the induction of a WTl-specific CTL,
comprising the peptide defined in claim 2 as an essential
component.

11. A kit for the induction of a WTl-specific CTL,
comprising the peptide defined in claim 3 as an essential
component .

12. An antigen-presenting cell presenting a WT1
peptide, which is induced by the peptide defined in claim 2.

13. An antigen-presenting cell presenting a WT1l
peptide, which is induced by the peptide defined in claim 3.

14. A method for the induction of an antigen-

presenting cell ©presenting a WT1 peptide, comprising

culturing an immature antigen-presenting cell in the presence
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of the peptide defined in c¢laim 2 to induce the antigen-
presenting cell presenting a WT1 peptide from the immature
antigen-presenting cell.

15. 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 defined in claim 3 to induce the antigen-
presenting cell presenting a WT1l peptide from the immature
antigen-presenting cell.

16. A kit for the induction of an antigen-
presenting cell presenting a WT1l peptide, comprising the
peptide defined in claim 2 as an essential component.

17. A kit for the induction of an antigen-
presenting cell presenting a WT1l peptide, comprising the
peptide defined in claim 3 as an essential component.

18. 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
the complex contained in the sample.

19. The method according to claim 18, wherein the

complex is a form of tetramer.



