DESCRIPTION HLA-A*1101-RESTRICTED WT1 PEPTIDE AND PHARMACEUTICAL
COMPOSITION COMPRISING THE SAME 5 Technical Field [0001] The present invention
relates to an HLA-A*1101- restricted WT1 peptide, specifically, a peptide comprising 10 an amino acid
sequence consisting of 9 contiguous amino acids fromla WT1 protein, wherein the peptide has an
ability to bind to an HLA-A*1101 molecule, and has an ability to induce a CTL. The present invention
also relates to a peptide dimer having an ability to bind to an 15 HLA-A*1101 molecule, and having an
ability to induce a CTL, wherein two peptide monomers each comprising an amino acid sequence
consisting of 9 contiguous amino acids from a Wekkprosein@nd comprising at least one cysteine
residue are bound to each other through a disulfide bond. Furthermore, 20 the present invention
relates to a polynucleotide encoding the peptide, a pharmaceutical composition for the treatment
and/or prevention of a cancer comprising the same and the like. 2 [0002]

\WT1 gene (Wilms rumer 1 lgene) mesTidentiEn &g a generesponsiblerdbr Wikans ttrmorwhich is a
renal cancer in children (Non-patent Documents 1 and 2). WT1 is a 5 transcription factor having a zinc
finger structure. At the beginning Cthié BT 1Teré was eaasidsreditotbesaliimor 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 10cancers. [0003]

Technical Field
[0001]
The present invention relates to an HLA-A*1101-
restricted WT1l peptide, specifically, a peptide comprising
10 an amino acid sequence consisting of 9 contiguous amino
acids from a WT1l protein, wherein the peptide has an
ability to ‘bind to an HLA-A*1101 molecule, and has an
ability to induce a CTL. The present invention also
relates to a peptide dimer having an ability to bind to an
15 HLA-A*1101 molecule, and having an ability to induce a CTL,
wherein two peptide monomers each comprising an amino acid
sequence consisting of 9 contiguous amino acids from a WT1
protein and comprising at least one cysteine residue are
bound to each other through a disulfide bond. Furthermore,
20 the present invention relates to a polynucleotide encoding
the peptide, a pharmaceutical composition for the treatment
and/or prevention of a cancer comprising the same and the

like.

25 Background



The WT1 gene is expressed at high levels in many types of malignant tumors. Then it has been
examined whether or not the WT1 gene product free of mutations, 15 which is an autologous protein,
has immunogenicity in a living body. The results revealed that the protein derived from the WT1 gene
which is expressed at high levels in tumor cells is fragmented through intracellular processing, the
resulting peptides form complexes with MHC class | 26 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 cDNﬁ@ trapsplanted tumor cells 25expressing a WT1 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 ingucedsCTLs (Non-patent Docyment 7). [t was showa in in
vitro experiments using human cells that when Db126 peptide or WH187 peptide (amino acids
187-195 of SEQ R No: 1.SE6EQRQYSV) havingiaBigh.ability ibind to anHLAAO20d nelegule,
which is one of human MHC class | molecules, is used to stimulate human peripheral blood
mononuclear gells baving H:A-A10201p WEEL-spepicmErsare 10 mdaceg) the induged GTLs have a
cytotoxic activity specific for tumor cells expressing endogenously a WT1 gene at high levels, and the
cytotoxit activity @f sach €T1sris HhALAZ-restricted (Nonzpatent Diocyment 1) dttwas showaatin in vitro
experiments in human cells using WT1 peptide 15 that matches HLA-A*2402 (which is found most
frequently in JapanesepevpleamongHLALA alieles) (WFL235n aiviee adid$s 235243 oftSEQrID No: 1,
CMTWNQMNL) that WT1-specific CTLs (TAK-1) are induced (Non-patent Document 12), and the
induced CTLs T¢Pist&Stppress THE coloriRieriiiy activity BER6 hornialtferistopoietic B&ns eélls which
partially express physiologically a WT1 gene (Non-patent Documents 12 and 13). These reports
strongly suggé®t thtsibt oniyrin Mice’but Afso5n haRARIskINgs> WTaEpdEiitc CRScarfe fduced,
such CTLs have a cytotoxic activity against tumor cells 25expressing a WT1 gene at high levels, but
do not have a FEfiotdHicactvityBbalit ABTRAICEsekPESEY Ry Sloieaiy & VIS gaRe o
(Non-Q%tent Dgg%rggjrfltss 7,10, 11, 12 and 13). [00041 5The WT1 gene product is present as a nuclear
protein, and is processed by proteasomes in cytoplasm to be fragmented into peptides. The
fragmented peptides are trang%rﬁd into endoplasmic reticulum lumen by TAP (transporter associated
with antigen processing) moﬁecules,

The WT1l gene is expressed at high levels in many
types of malignant tumors. Then, it has been examined
whether or not the WT1l gene product free of mutations,

15 which is an autologous protein, has immunogenicity in a
living body. The results revealed that the protein derived
from the WT1 gene which 1s expressed at high levels in
tumor cells is fragmented through intracellular processing,
the resulting peptides form complexes with MHC class I

20 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
WT1l peptide or a WTl cDNA, transplanted tumor cells

25 expressing a WT1l gene are rejected with a high probability



10 form complexes with MHC class molecules, ‘and are presented on the surfaces of cells.
WT1-specific CTLs are induced as a result of recognition of INT1 peptide-MHC class | molecule
complexes by CTL precursor cells via TCR, thereby exerting a cytotoxic effect on tumor cells 15
presenting a WT1 gene product through MHC class | molecules (Non-patent Documents 7, 8 and 9).
Then, it is required at least that a WT1 peptide used ircancer immunotherapy targeting a WT1 gene
product is in the form that binds to an MHC class | molecule in a living body. However, MHC 20 class |
molecules are diverse and amino acid sequences of the WT1 peptides binding to respective MHC

class | molecules are diferent fiom each other, Therefore, it is regyired to provide a peptide matching
each subtype o MH(? class I. However, only HLA-A*2402 molecule-, MLA-A*0201 25molecule-,

HLA-A2601 raqlgedes and Hify 13303 molectle-c Raesisted geptides ate ks H Aoy

molecule-restricted WT1 peptides to date (Patent Document 1, Non-patent Document 11, Patent

Document 2 apd Patentfrecunents3, (espectively) T huscthere is a need t@ figd andHleAhm in
5A*1101-restricted WT1 peptide. Patent Document 1: WO 2003/106682 Patent Document 2: WO

2005/095598 in viPatentRpeumesh3slapanese PatentrApphcation Nea 20064628 DRONen-patent
Document 1:Daniel A. Haber et al., Cell. 1990 Jun 29; 61(7):1257-69. Non-patent Document 2:Call KM
et al., Cell. 199 Feb®:; 60(3)iH0F20pNphip&tentaddcumentiliMenke-ALo et alf, ifEReV Yamagami T
et al., Blood. Inoue K et al., Blood. Tsuboi A et al., Leuk Oka Y et al., J Immunol. Melief CJ et al.,
1, SLGEQQYSV) having a high ability to bind to an HLA-
270201 molecule, which is one of human MHC <class I
molecules, 1s used to stimulate human peripheral blood
mononuclear cells having HLA-A'0201, WTl-specific CTLs are
10 induced, the induced CTLs have a <cytotoxic activity
specific for tumor cells expressing endogenously a WT1l gene
at high levels, and thé-éytotoxic activity of such CTLs is
HLA-A2-restricted (Non-patent Document 11). It was shown
in in vitro experiments in human cells using WT1 peptide
15 that matches HLA-A"2402 (which is found most frequently in
Japanese people among HLA-A alleles) (WT1235; 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
20 normal hematopoietic stem cells which partially express
physiologically a WT1l gene (Non-patent Documents 12 and 13).
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

25 expressing a WT1l gene at high levels, but do not have a



6 Non-patent Document 9:Ritz J, J din Oncol. 1994 Feb; 12(2):237-8. Non-patent Document
10: Tsuboi A et al., J din Immunol. 2000 May; 20(3):195-202. 5Non-patent Document 11: OkaYetal.,
Immunogenetics. 2000 Feb; 51(2):99-107. Non-patent Document 12: Ohminami H et al.,
Blood. 2000 Jan 1; 95(1):286-93. Non-patent Document 13: Gao L et al., Blood. 102000
Apr 1; 95(7):2198-203. Disclosure of Invention Problerhs to be Solved by the Invention [0005] 15The
problems to be solved by the present invention are to provide a peptide that is an HLA-A*1101
molecule-restricted and comprises an amino acid sequence from a WT1 protein, and a polynucleotide

encoding the %%;Qgt%§wgll asa%pggrlrg%eutéc@éQgglposnp&ffgg&he treatment Z%Mg grﬁx@ntion of

a cancer, comprising the same, and thelike.
physiologically a WT1l gene (Non-patent Documents 7, 10, 11,

12 and 13).
[0004]

5 ' The WT1 gene product 1is present as a nuclear
protein, and 1s processed by proteasomes in cytoplasm to be
fragmented into peptides. The fragmented peptides are
transported into endoplasmic reticulum lumen by TAP
(transporter associated with antigen processing) molecules,

10 form complexes with MHC «class I molecules, and are
presented on the surfaces of cells. WTl-specific CTLs are
induced as a result of recogﬁi&ion of WT1l peptide-MHC class
I molecule complexes by CTL precursor cells via TCR,
thereby exerting a cytotoxic effect on tumor «cells

15 presenting a WT1l 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

20 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 1I. However, only HLA-A"2402 molecule-, HLA-2"0201

25 molecule-, HLA-A"2601 molecule- and HLA-A"3303 molecule-



Means to Solve the Problems [0006] 25As a result of intensive studies in view of the situation as
described above, the present inventor has found that among peptides each comprising an amino acid
sequence consisting of 9 contiguous amino acids from a WII protein, peptides each having an ability to
bind to an HLA- 5A*1101 molecule can induce a WII-\s{gecific CIL with a high rate. Thus, the present
invention has been completed. [0007] The present invention provides: (1) a peptide comprising an
amino acid sequence 10 consisting of 9 contiguous amino acids from a WT1 protein, wherein the
peptide has an ability to bind to an HLA-A*1101 molecule, and has an ability to induce a CTL; (2)

the peptide accouing 1o (). whareibe amino acidahposiion B! i amine.acid sequencey's Lys o

Arg; (3) thepeptideaccordingto(1),whereinthe aminoacid sequenceisselectedfrom thegroupconsisting
of: WT1l peptides to date (Patent Document 1, Non-patent

Document 11, Patent Document 2 and Patent Document 3,
respectively) . Thus, there 1is a need to find an HLA-
5 A*1101-restricted WT1 peptide.
Patent Document 1: WO 2003/106682
Patent Document 2: WO 2005/095598
Patent Document 3: Japanese Patent Application
No. 2006-45287
10 Non-patent Document 1: Daniel A. Haber et al.,
Cell. 1990 Jun 29; 61(7):1257-69.
Non-patent Document 2: “Céll KM et al., Cell.

1990 Feb 9; 60(3):509-20.

Non-patent Document 3: Menke AL et al., Int Rev
15 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.

20 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 CJd et al.,

25 Immunol Rewv. 1995 Jun; 145:167-77.



Ala Ala Gly Ser Ser Ser Ser Val Lys (SEQ ID No: 2), 20 Pro lle Leu Cys Gly Ala Gin
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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.

Non-patent Document 13: Gao L et al., Blood.

2000 Apr 1; 95(7):2198-203.

Disclosure of Invention
Problems to be Solved by the Invention

[0005]

The problems to be solved by the present
invention are to provide a peptide that is an HLA-A*1101
molecule-restricted and comprises an amino acid sequence
from a WT1l protein, and a polynucleotide encoding the same,
as well as a pharmaceutical composition for the treatment
and/or 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



Tyr Arg (SEQ ID No: 3), Arg Ser Ala Ser Glu Thr Ser Glu Lys (SEQ ID No: 4), Ser
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situation as described above, the present inventor has
found that among peptides each comprising an amino acid
sequence consisting of 9 contiguous amino acids from a WT1
protein, peptides each having an ability to bind to an HLA-
A*1101 molecule can induce a WTl-specific CTL with a high
rate. Thus, the present invention has been completed.

[0007]

The present invention provides:

(1) a peptide comprising an amino acid sequence
consisting of 9 contiguous amino acids from a WT1 protein,
wherein the peptide has an ability to bind to an HLA-A*1101
molecule, and has an ability to induce a CTL}'"

(2) the peptide according to (1), wherein the
amino acid at position 9 of the amino acid sequence is Lys
or Arg;

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

Ala Ala Gly Ser Ser Ser Ser Val Lys (SEQ ID No: 2),
Pro Ile Leu Cys Gly Ala Gln Tyr Arg (SEQ ID No: 3),
Arg Ser Ala Ser Glu Thr Ser Glu Lys (SEQ ID No: 4),
Ser Ala Ser Glu Thr Ser Glu Lys Arg (SEQ ID No: 5),
Ser His Leu Gln Met His Ser Arg Lys (SEQ ID No: 6),
Thr Gly Val Lys Pro Phe Gln Cys Lys (SEQ ID No: 7),

Lys Thr Cys Gln Arg Lys Phe Ser Arg (SEQ ID No: 8),



Ala Ser Glu Thr Ser Giu Lys Arg (SEQ ID No: 5), Ser His Leu Gin Met His Ser Arg *
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Ser Cys Arg Trp Pro Ser Cys Gln Lys (SEQ ID No: 9), and
Asn Met His Gln Arg Asn Met Thr Lys (SEQ ID No: 10);

(4) the peptide according to (3), wherein the
amino acid sequence is Ala Ala Gly Ser Ser Ser Ser Val Lys
(SEQ ID No: 2);

(5) a peptide dimer having an ability to bind to
an HLA-A*1101 molecule and having an ability to induce a
CTL, in which two peptide monomers each comprising an amino
acid sequence consisting of 9 contiguous amino acids from a
WT1l protein, and comprising at least one cysteine residue
are bound to each other through a disulfide bond;

(6) the peptide dimer according to (5);‘Wherein
the amino acid sequence of the peptide monomer is selected
from the group consisting of:

Pro Ile Leu Cys Gly Ala Gln Tyr Arg (SEQ ID No: 3),
Thr Gly Val Lys Pro Phe Gln Cys Lys (SEQ ID No: 7),
Lys Thr Cys Gln Arg Lys Phe Ser Arg (SEQ ID No: 8), and
Ser Cys Arg Trp Pro Ser Cys Gln Lys (SEQ ID qu 9);

(7) a pharmaceutical composition for the
treatment or prevention of a cancer, comprising the peptide
according to (1) and/or the peptide dimer according to (5);

(8) a method for the treatment or prevention of a
cancer, comprising administering an effective amount of the
peptide according to (1) and/or the peptide dimer according

to (5) to an HLA-A*110l-positive subject;



Lys (SEQ ID No: 6), Thr Gly Val Lys Pro Phe Gin Cys Lys (SEQ ID No: 7), 25 Lys

10

15

20

25

(9) a polynucleotide encoding the peptide
according to (1);

(10) an expression vector comprising the
polynucleotide according to (9);

(11) a pharmaceutical composition for the
treatment or prevention of a <cancer, comprising the
polynucleotide according to (9) or the vector according to
(10);

(12) a method for the treatment or prevention of
a cancer, comprising administering an effective amount of
the polynucleotide according to (9) or the vector according
to (10) to an HLA-A*110l-positive subject;

(13) a WT'l-specific CTL, which is induced by the
peptide according to (1) and/or the peptide dimer according
to (5);

(14) 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) and/or
the peptide dimer according to (5) to induce the WT1l-
specific CTL from the peripheral blood mononuclear cell;

(15) a kit for the induction of a WTl-specific
CTL, comprising the peptide according to (1) and/or the
peptide dimer according to (5) as an essential component;

(16) an antigen-presenting cell presenting a WT1

peptide, which is induced by the peptide according to (1)



Thr Cys Gin Arg Lys Phe Ser Arg (SEQ ID No: 8), 8 Ser Cy, Arg Trp Pro Ser Cys Gin Lys (SEQ ID-
No: 9), and Asn Met His Gin Arg Asn Net Thr Lys (SEQ ID No: 10); (4) the peptide according
to (3), wherein the amino acid sequence is Ala Ala Gly Ser Ser Ser Ser Val Lys (SEQ ID No: 2);

(5) a peptide dimer having an ability to bind to an HLA-A*1101 molecule and having an ability to
induce a CTL, in which two peptide monomers each c&l%prising an amino acid sequence consisting of
9 contiguous amino acids from a 10WT1 protein, and comprising at least one cysteine residue are
bound to each other through a disulfide bond; (6) the peptide diner according to (5), wherein

the amino acid, gaquence, of LBQEQ@nge Cﬁg%qgng%iéoggﬁq{%d {rgm( gm)e;group consisting of:
(17) a method for the induction of an antigen-
presenting cell ©presenting a WT1l ©peptide, comprising
culturing an 1immature antigen-presenting cell in the
5 presence of the peptide according to (1) and/or the peptide
dimer according to (5) to induce the antigen-presenting
cell presenting a WT1l peptide from the immature antigen-
presenting cell;
(18) a kit for the induction of an antigen-
10 presenting cell presenting a WT1l peptide, comprising the
peptide according to (1) and/or the peptide dimer according
to (5) as an essential component; and
(19) a method for the diagnosis of a cancer,
comprising using the CTL according to (13) or the antigen-

15 presenting cell according to (16).

Effects of the Invention
[0008]
The present invention provides a peptide that is
20 HLA-A*110l-restricted and comprises an amino acid sequence
consisting of 9 contiguous amino acids from a WT1l protein,
and a polynucleotide encoding the same, as well as a
pharmaceutical composition for the treatment and/or
prevention of a cancer, comprising the same, and the like.

25 Therefore, it 1s possible to induce in vivo and in vitro



15Pro lle Leu Cys Gly Ala Gin Tyr Arg (SEQ ID No: 3), Thr Gly Val Lys Pro Phe Gin Cys Lys (SEQ ID
No: 7), Lys Thr Cys Gin Arg Lys Phe Ser Arg (SEQ ID No: 8), and Ser Cys Arg Trp Pro Ser Cys Gin
Lys (SEQ ID No: 9); (7) apharmaceuticalcompositionforthe 20treatment or prevention of a
cancer, comprising the peptide according to (1) and/or. the peptide dimer according to (5); (8)
a method for the treatment or prevention of a cancer, & prising administering an effective amount of
the peptide according to (1) and/or the peptide dimer according 25to (5) to an HLA-A*1101-positive
subject; 9 (9) a polynucleotide encoding the peptide according to (1); (10)
anexpressionygeiorcgmprisingtherpalynyclegfide acearding.to(9); A ELa-phasmaceuticalcomposition
for the treatment or prevention of a cancer, comprising the polynucleotide according to (9) or the
vector accordipgdo ((®e of HLa-£E2)1maethed for the treatment s prevastionof i s nigh

(about 17.9%), WTl-specific CTLs can be induced in a wide

range of subjects.

Brief Description of Drawings
[0009]
Fig. 1 represents the cytotoxic activity of the
CTL induced with WT1ljs:.
10 Fig. 2 represents the cytotoxic activity of the
CTL induced with WT1lz79.
Fig. 3 represents the cytotoxic activity of the
CTL induced with WT1l3is.
Fig. 4 represents the cytotoxic activity of the
15 CTL induced with WT1ls3:s.
Fig. 5 represents the cytotoxic activity of the
CTL induced with WTIlssg.
Fig. 6 represents the cytotoxic activity of the
CTL induced with WT1lsvg.
20 Fig. 7 represents the cytotoxic activity of the
CTL induced with WTI1sgg-
Fig. 8 represents the cytotoxic activity of the
CTL induced with WT1lgs.
Fig. 9 represents the cytotoxic activity of the

25 CTL induced with WT1lgzg.



10 a cancer, comprising administering an effective amount of the polynucleotide according to (9) or the
vector according to (10) to an HLA-A*1101-positive subject; (13) a WT1-specific CTL,
which is induced by the peptide according to (1) and/or the peptide dimer according 15to (5);

(14) a method for the induction of a WT1-specific CTL, comprising culturing a peripheral blood
mononuclear cell in the presence of the peptide accora%g to (1) and/or the peptide diner according to
(5) to induce the WT1- 20specific CTL from the peripheral blood mononuclear cell; (15) a kit
for the induction of a WT1-specific CTL, comprising the peptide according to (1) and/or the peptide

dimer according to (5) as apegsenfigl camppanenty s tne cytd16)an agtigen;presepting cell
presenting a WT1 25peptide, which is induced by the peptide according to (1) 10 and/or the peptide

dimer according1p Ghduced wlt) awmethod fardhe dnduction of anantigen-prasesting celhe
presenting a WT1 peptide, comprising culturing an immature antigen-presenting cell in the presence of
the peptide aceording a €1) aneiaritbe peptids dirmeracesiding trk) 4o ndiee the antigen-presenting
cell presenting a WT1 peptide from the immature antigen-presenting cell; (18) a kit for the
induction of ampantigen-<l hpeesehtingloelb presentinganW T3, peptides coimmpeising.the peptide
according to (1) and/or the peptide dimer according to (5) as an essential component; and

(19) a rhethod for the diagnésis of akaneer eomprisinghssing thetOXL acesrdingt toy(18¥ ortthe

antigen-15presenting cell according to (16). Effects of the Invention [0008] The present invention
provides a peptide thatlisced with WTlssg peptide dimer (a and b represent the

cytotoxic activities observed using PBMCs from HLA-A*1101-
positive healthy donors 1 and 2, respectively).
Fig. 12 represents the cytotoxic activity of the
10 CTL induced with modified WTlsyg peptide (G - I) (a, b and c
represent the cytotoxic activities observed using PBMCs
from HLA-A*110l1-positive healthy donors 1, 2 and 3,
respectively) .
Fig. 13 represents the cytotoxic activity of the
15 CTL induced with modified WTls7g3 peptide (G - V) (a, b and c
represent the cytotoxic activities observed using PBMCs
from HLA-A*110l-positive healthy donors 1, 2 and 3,
respectively) .
Fig. 14 represents the cytotoxic activity of the
20 CTL induced with WTlsys peptide (a, b and ¢ represent the
cytotoxic activities observed using PBMCs from HLA-A*1101-

positive healthy donors 1, 2 and 3, respectively).

Best Mode for Carrying Out the Invention

25 [0010]



20 HLA-A*1101-restricted and comprises an amino acid sequence consisting of 9 contiguous amino
acids from a WT1 protein, and a polynucleotide encoding the same, as well as a pharmaceutical
composition for the treatment and/or prevention of a cancer, comprising the same, and the like.
25Therefore, it is possible to induce in vivo and in vitro 11 WT1-specific CTLs in subjects having
HLA-A*1101.Because the rate of HLA-A*llOl-positiveli% Japanese people is high (about 17.9%),
WT1-specific CTLs can be induced in a wide range of subjects. 5 Brief Description of Drawings [0009]
Fig. 1 represents the cytotoxic activity of the CTL induced with WT121. 10Fig. 2 represents the

cytotoxic activity of the CTL jnduged vgglgg\glgllﬂt e bres &11% %nggg%ﬁrgﬁ tQ%f tgéog(ict gct;ltvity of
the OIL induced with W11312. Fig. 4 reprgsents the cytotoxic activity of the 15CTL

induced with W31 3.  compfifs DEPresen s fhe cyjetoxicactivity, of the QIL induced with WT1338.
Fig. 6 represents the cytotoxic activity of the CTL induced with W11378. 20Fig. 7 represents the
cytotoxic activity@tth@ious amino acids from a WT1 protein, wherein the
peptide has an ability to bind to an HLA-A*1101 molecule,
5 and has an ability to induce a CTL (herein also referred to
as a "WT1l peptide"). The amino acid sequence of the human
WT1l protein is shown in SEQ ID No: 1. The peptide of the
present invention comprises an amino acid sequence
consisting of 9 contiguous amino acids in the amino acid
10 sequence shown in SEQ ID No: 1. When the peptide of the
present invention comprises an amino acid sequence
comprising cystein(s) such as the amino acid sequence of
SEQ ID No: 3, 7, 8 or 9 as described below, the stability
may be increased Dby substituting the cystein(s) in the
15 amino acid sequence with another substance such as another

amino acid (for example, serine, alanine and o-aminobutyric

acid) or by modifying the SH group of the cystein(s) with a

protecting group known in the art (for example,
carboxymethyl group or pyridylethyl group). The peptide of
20 the present invention is a cancer antigen peptide that can

induce a CTL as a result of presentation, by an antigen-
presenting cell, of a peptide generated by processing the
peptide of the present invention in a cell.

[0011]

25 As described above, it 1is an object of the



CTL induced with WT1386. Fig. 8 represents the cytotoxic activity of the OIL induced with

WI11415-

Fig. 9 represents the cytotoxic activity of the 250IL induced with WT1436. 12

Fig. 10 represents the cytotoxic activity of the CTL induced with WT1378 peptide (a, b and c represent
the cytotoxic activities observed using PBMCs from HLA-A*1101- positive healthy donors 1, 2 and 3,

respectively).

Fig. 11 represents the cytotoxic ]aétivity of the CTL induced with WT1378 peptide

dimer (a and b represent the cytotoxic activities observed using PBMCs from HLA-A*1101- positive
healthy donors 1 and 2, respectively). Fig. 12 represents the cytotoxic activity of the 10 CTL induced
with modified WT1378.peptide (G.1) (@ b and c represent the eytojgxie activities obseryed using
PBMCs from HLA-A*1101-positive healthy donors 1, 2 and 3, respectively). Fig. 13 represents the
cytotoxic activity of the-15 Gikinduced witbmoditied WT1378 peptide. (G 14 M) {adh and & represent
the cytotoxic activities observed using PBMCs from HLA-A*1101-postive healthy donors 1, 2 and 3,
respectively). Figi 141epreseptsihe eytajexicagtivityiafdthe 201G Hu induced mathawT1379 peptide (a,
b and c represent the cytotoxic activities observed using PBMCs from HLA-A*1101- positive healthy
donors 1, 2 andi3,despeatively). Bestdvode éar Carrying Guitthednvéntiom 13in  thelnane.aspect,
the present invention relates to a peptide comprising an amino acid sequence consisting of 9
contigubus antiremapidssromfa WiIKhproteid wvtrerein tie peptide basrantability ae dihdne amod
HLA-A*1101 molecule,
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as Rankpep, BIMAS or SYFPEITHI, and a competitive

binding test with a known peptide having an ability to bind
to an HLA-A*1101 molecule. For example, the determined
ability to bind can be compared witﬁ that of a known HLA-
A*1101-restricted peptide to Jjudge whether or not the
peptide of the present invention has an ability to bind.
Examples of peptides having an ability to bind according to
present invention include a peptide of which the
affinity score to an HLA-A*1101 molecule as determined by
the method described in example 1 is 4 or more, preferably

5 or more, more preferably 6 or more.

[0012]

The peptide of the present invention further has

an ability to induce a CTL. The WT1l gene 1is expressed in

native form at high 1levels, 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,



5 and has an ability to induce a CTL (herein also referred to as a "WT1 peptide"). The amino acid
sequence of the human WT1 protein is shown in SEQ ID No: 1. The peptide of the present invention
comprises an amino acid sequence consisting of 9 contiguous amino acids in the amino acid 10
sequence shown in SEQ ID No: 1. When the peptide of the present invention comprises an amino acid
sequence comprising cystein(s) such as the amino acﬂzl5sequence of SEQID No: 3,7,80r9as
described below, the stability may be increased by substituting the cystein(s) in the 15 amino acid
sequence with another substance such as another amino acid (for example, serine, alanine and
a-aminobutyric.acigl) or by modifying the SH group ofthe cysteintg)with g ,protecting t%%&own in
the art (for example, caridoxymethyl group or pyridylethyl group). The peptide of 20 the present
invention is a eancek antigen peptide, that caninduce a cdkas a restit of presentation, by an
antigen-presenting cell, of a peptide generated by processing the peptide of the present invention in a
cell. [0011] 25As desetibgd above,ffisramabjeebeaf thechsd present inventionte obkain afy to
HLA-A*1101-restricted peptide. Thus, the peptide of the present invention has an ability to bind to an
HLA-A*1101 moléaudle. Eheabilityst6dirnd ¢can be detetmined bya method krovaT in the avti bo
Examples of such methods include a computer-based method such as Rankpep, BIMAS or
SYFPEPTHI, and aicompéetitive binding tesewitiakhon peptideckavitearabiligdtournd to an
HLA-A*1101 molecule. For example, the determined ability to bind can be compared with that of a
known HLA- 195181 -re8ericted peptidé to jiidge whieth&st nétthenepstitle 6f thevpresertifvention
has an ability to bind. Examples of peptides having an ability to bind according to the present invention
include a peptfeTofiizh te affinity stdrelfo &t M REA- PO Mofedute as Heteififed By AB: the
method described in example_ 1 is 4 or more, preferably 5 or more, more preferably 6 or more. [0012]
The peptide of the present ng\%)ﬂ‘(r?bln further has an ability to induce a CTL. The WT1 gene is
expressed in 20 its native fQﬂIﬂ at rggt% Ie%/gl%gort%éamelg in hematogrg)'etic tumors such as I%ukemia,

myelodysplastic syndrome, mu?tiﬁe m;%e oma or maligpnan% ?ynnt];pﬁélr}]’a anldosnolll&aéén%%ysesu as

gastrig gancer, golon gancer, lung eanger.freast cancer, germ cell cancer, hepatic canger, sign

25cancer, bladder cancer, prostate cancer, uterine cancet,

considered that by having such an amino acid, the ability
of the peptide to bind to an HLA-A*1101 molecule becomes
higher.

[0014]

15 The amino acid sequence consisting of 9 amino
acids comprised in the peptide of the present invention is
preferably, Ala Ala Gly Ser Ser Ser Ser Val Lys (SEQ ID No:
2), Pro Ile Leu Cys Gly Ala Gln Tyr Arg (SEQ ID No: 3), Arg
Ser Ala Ser Glu Thr Ser Glu Lys (SEQ ID No: 4), Ser Ala Ser

20 Glu Thr Ser Glu Lys Arg (SEQ ID No: 5), Ser His Leu Gln Met
His Ser Arg Lys (SEQ ID No: 6), Thr Gly Val Lys Pro Phe Gln
Cys Lys (SEQ ID No: 7), Lys Thr Cys Gln Arg Lys Phe Ser Arg
(SEQ ID No: 8), Ser Cys Arg Trp Pro Ser Cys Gln Lys (SEQ ID
No: 9) or Asn Met His Gln Arg Asn Met Thr Lys (SEQ ID No:

25 10). Most preferably, it is Thr Gly Val Lys Pro Phe Gln



15 cervical cancer or ovarian cancer. Therefore, the peptide of the present invention can induce a CTL
with a high rate in a subject suffering from such a disease. The ability to induce a CTL refers to an
ability to induce a CTL in vivo 5 or in vitro. Such an ability can be determined using a general method
such as a method in which a cytotoxic activity of a CTié.S determined using a Cr - release assay.
[0013] The peptide of the present invention may have'Lys 10 or Arg at position 9 of the amino acid
sequence. It is considered that by having such an amino acid, the ability of the peptide to bind to an
HLA-A*1101 molecule becomes higher. [0014] 15The amino acid sequence consisting of 9 amino

acids comprisgd dn the peptide©f the prgsent inventionds preferably..Ala Ala Gly, Ser Sey Ser_Ser Val
Lys (SEQ ID No: 2), Pro lle Leo Cys Gly Ala Gin Tyr Arg (SEQ ID No: 3), Arg Ser Ala Ser Giu Thr Ser

Giu Lys (SEQJDINe@:14)a SesAlasTer 20 Giw JhrRerGluiilys Arg (SEQID,NO: 5, SepHis Ley Gin Met
His Ser Arg Lys (SEQ ID No: 6), hr Gly Val Lys Pro Phe Gin Cys Lys (SEQ TD No: 7), Lys Thr Cys GIn
Arg Lys Phe SeriArg (SELH D Mot B), SetdGy saAnch brpalrodSeriGy s i hysiESEQ1bANG @)das Asn Met
His Gin Arg Asn Met Thr Lys (SEQ ID No: 2510).Most preferably, it is Thr Gly Val Lys Pro Phe Gin 16
Cys Lys (SEQID Moy7)cFurtéiigemore, Niomay havé a substitutiore obdnetoeseveral,i preferablyone to
five amino acids with other amino acids in the nine amino acids of any of SFQ ID Nos: 2-10. Any one
of the Pamincacids Frvthesstlsstiititad eminerzicids nayissappapridesly modifiedlharslcases, the
peptide of the present invention retains an ability to bind to an HLA-A*1101 molecule. [0015] 10As
described abdV¥ediHelféptide of the pregenfases, the peptide of the present

invention retains an ability to bind to an HLA-A*1101
molecule.
[0015]

10 As described above, the peptide of the present
invention may be any one as long as it comprises an amino
acid sequence that is derived from a WT1l protein and
consists of 9 contiguous amino acids. Thus, the peptide of
the present invention may be, for example, a peptide

15 consisting of only the amino acid sequence shown in any of
SEQ ID Nos: 2-10, or a WTl protein or a part thereof
comprising the amino acid sequence shown in any of SEQ ID
Nos: 2-10. The number of amino acids comprised in the
peptide of the present invention 1s not specifically

20 limited, and the number is, for example, 9-500, 9-300, 9-
200, 9-100, 9-50, 9-30 and 9-12 amino acids. Various
substances may be attached at the N-terminus and/or the C-
terminus of the amino acid sequence consisting of 9
contiguous amino acids 1in the peptide of the present

25 invention. For example, an amino acid, a peptide or an



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 amino acids. Thus, the peptide of the present invention may be,
for example, a peptide 15 consisting of only the amino acid sequence shown in any of SEQ ID Nos:
2-10, or a WT1 protein or a part thereof comprising the amino acid sequence shown in any of SEQ ID
Nos: 2-10. The number of amino acids comprised in tﬁle7peptide of the present invention is not
specifically 20limited, and the number is, for example’, 9-500, 9-300, 9- 200, 9-100, 9-50, 9-30 and
9-12 amino acids.Various substances may be attached at the N-terminus and/or the C- terminus of the

amino acid seqgyience,copgisfing of 9 contiguous aming geids in thepeptids offhs presernt

25invention.For example, an amino acid, a peptide or an 17 analog thereof may be attached.If such a

substance is aftached £¢;the peptide ofthe pregentdirvention, the subgtancecambe processed, for
example, by an enzyme in a living body or through a process such as intracellular processing, and

finally the amirq acid-seeriense cpasisting-e£8 santiguptsaminglacjdycanbe prodused ands
presented as a Complex with an HLA-A*1101 molecule on the surface of a cell, thereby resulting in the
effect of inducingva &3 L.bkheysubstancermaytbe a syhstarcesthatunadutates the 1 0csdlubilityrof the
peptide of the present invention, or increases its stability (resistance to protease, etc.). Alternatively, it
may beZa substance that melivers dhe peptideyoftthe present irventiors sgeeificallys for examiple, to a
given tissue or organ, or it may have an action to 15increase the efficiency of uptake by an
antigen-presefting®cell O the likeFheagulistarceinay bea substaned tvadncredsasrars abiligto

induce a CTL, such as a helper peptide or the like. [00161
as a complex with an HLA-A*1101 molecule on the surface of

a cell, thereby resulting in the effect of inducing a CTL.
The substance may be a substance that modulates the

10 solubility of the peptide of the present invention, or
increases its stability (resistance to protease, etc.).
Alternatively, it may be a substance that delivers the
peptide of the present invention specifically, for example,
to a given tissue or organ, or 1t may have an action to

15 increase the efficiency of uptake by an antigen-presenting
cell or the 1like. The substance may be a substance that
increases an ability to induce a CTL, such as a helper
peptide or the like.

[0016]

20 The peptide of the present invention can be
synthesized by methods generally wused 1in 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,

25 1976 Peptide-Gosei, Maruzen Co., Ltd., 1975; Peptide-



20The peptide of the present invention can be synthesized by methods generally used in the art or
modifications thereof. Such methods are described, for example, in Peptide Synthesis, Interscience,
New York, 1966 ; The Proteins, Vol 2, Academic Press Inc., New York, 251976 ;Peptide-Gosei,
Maruzen Co., Ltd 1975; Peptide- 18 Gosei No Kiso To Jlkken Maruzen Co., Ltd., 1985; and iyakuhin
No Kaihatsu (Zoku) Vol. 14, Peptide-Gosei, Hirokawa'-"Book store, 1991. [0017] 5The 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 teghniguesare well known to askilled persppn the@it. 10[QQ18] 1 955 afyrher

aspect, the present invention relates to a peptide ‘dimer having an ablllty to bind to an HIA-A*1101

molecule and hayipgranabilify to induce @G I, mwhich, twoReptide maonomers eagh eormprising an
amino acid 15 sequence consisting of 9 contiguous amino acids from a WT1 protein and comprising at

least one cysteintesigiie arethevnddeeach otlherithough a disulfide bond (hereinafter also referred to

as a "WT1 peptide dimer"). The stability of the peptide dimer of the present invention is increased 20as

compared with that of the péptide’monomer by forming a dimer: The peptide dimer of the present

invention is a tumor antigen peptide dimer that can induce a CTL as a result of presentation, by an

antigenspresenting cell, of alpeptidergenesated byiprocessirnthe ipeptide ofthepreseat25ikeention in

acel. 19 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 skilled person in the art.

10 [0018]

In a further aspect, the present invention
relates to a peptide dimer having an ability to bind to an
HLA-A*1101 molecule and having an ability to induce a CTL,
in which two peptide monomers each comprising an amino acid

15 sequence consisting of 9 contiguous amino acids from a WT1
protein and comprising at least one cystein residue are
bound to each other though a disulfide bond (hereinafter
also referred to as a "WT1l peptide dimer"). The stability
of the peptide dimer of the present invention is increased

20 as compared with that of the peptide monomer by forming a
dimer. The peptide dimer of the present invention 1is a
tumor antigen peptide dimer that can induce a CTL as a
result of presentation, by an antigen-presenting cell, of a

peptide generated by processing the peptide of the present

25 invention in a cell.



[0019] The peptide diner of the present invention is formed by binding two peptide monomers
through a disulfide bond between cystein residues present in the monomers. 5 Thus, each of the
peptide monomers comprised in the VIT1 peptide dimer of the present invention is the WT1 peptide as
described above and comprises at least one cystein r% idue. The WT1 peptide dimer of the present
invention may be a homodimer or a heterodimer. 10[0020] In the WTI peptide dimer of the
present invention, the amino acid sequence comprised by the peptide monomer comprises is
preferably, Pro lle Leu Cys Gly Ala GIn Tyr Arg (SEQ ID No: 3), Thr Gly Val Lys Pro Phe Gin Cys Lys
15 (SEQ ID No: 7), Lys Thr Gys1Gin Arg Lys Phe Ser Arg (SEQ ID No: 8) or Ser Cys Arg Trp Pro Ser
Cys GIn Lys (SEQ ID No: 9). Most preferably, it is Thr Gly Val Lys Pro Phe GIn Cys Lys (SEQ ID No:
7). [0021] 20The WT1 peptideLimesof the preseidnaveptiontgan befrepared usingra methogd known in
the art. For example, if the peptide monomers comprise one pair of cystein residues, the WT1 peptide
dimer of the present ihventian ean be preparedpfor @xampte;hyremovingualhthe 25psatecting groups
including the ones on the cystein side 20 chains, and then subjecting the resulting monomer solution
to air-oxidatiorronder latkaline conditions;. or addmnigiare exidant siadér alkalineher acidiccoonditions to
form a disulfide bond. Examples of the oxidants include iodine, dimethylsulfoxide (DMSO) and
potassiGm frriGianide. f0o22] of thevheprdacteof HapaEstice mearmesscomiptisés fvo'tir more
cystein residues, the WT1 peptide dimer of the present invention can also be prepared by the method
as 10 describ@FabSwE 15118 Easy, iSoiferd afe BbtaingtVaae e différenttyped of disGHite Honds.
Alternatively, the WT1 peptide dimer of the present invention can be prepared by selecting a

combination of Prote&fifTg YRsitbs At LY &teid Sile CRIRS 1ELEMpTSs of fizComBitations BFTHE 15

protecting groups i,nglllued.e coq}l?éna%%s of Mgaél (rHethé/lben I)t%roup and Acgn (nggan%idemethyl)

group, Trt (tritﬁfarloup and Acm group, Iﬁﬁ% Ritro- -p§rid§/ hio é%rogﬁeaﬁa%cm grourﬁ), and S-Bu-t

(S-tert-butyl) %gl}.l/p ggd éb\%ng gra 1n, For oe%agngll%, ig rt%% case pf the combination of

10 [0020]

In the WT1l peptide dimer of the present invention,
the amino acid sequence comprised by the peptide monomer
comprises is preferably, Pro Ile Leu Cys Gly Ala Gln Tyr
Arg (SEQ ID No: 3), Thr Gly Val Lys Pro Phe Gln Cys Lys

15 (SEQ ID No: 7), Lys Thr Cys Gln Arg Lys Phe Ser Arg (SEQ ID
No: 8) or Ser Cys Arg Trp Pro Ser Cys Gln Lys (SEQ ID No:
9). Most preferably, it is Thr Gly Val Lys Pro Phe Gln Cys

Lys (SEQ ID No: 7).

[0021]
20 The WT1 peptide dimer of the preset invention can
be prepared using a method known in the art. For example,

if the peptide monomers comprise one pair of cystein
residues, the WT1 peptide dimer of the present invention
can be ©prepared, for example, by removing all the

25 protecting groups including the ones on the cystein side



20 Me3z1 group and Acm group, the WT1 peptide diner can be prepared by removing protecting
groups other than the MeB21 group and the protecting group on the cystein side chain, subjecting the
resulting monomer solution to air-oxidation to form a disulfide bond between the protected cystein
25residues, and then deprotecting and oxdizing using iodine 21 to form a disulfide bond between the
cystein residues previously protected by Acm. [0023] 20 In another aspect, the present invention
relates to a pharmaceutical composition for the treatment or prevention of a cancer comprising the
HLA-A*1101-restricted WT1 peptide and/or the Wil peptide dimer. The WT1 .gene is expressed at high
levels in various, capcers and tumers ingluding: hematopoietic limors, sUch.as leukemia, 10; o,
myelodysplastic syndrome, multiple myeloma or malignant lymphoma and solid cancers such as

gastric cancergg0lQn eansergingsancefsbreast eancergermcellcancsr, hepatig canger, skin
cancer, bladder cancer, prostate cancer, uterine cancer, cervical cancer or ovarian cancer. 1;

Therefore, thegahiarmaceuticalkcomposition 0f the presertdaventiashean be uiseddfer the tieatment or
prevention of a cancer. When the pharmaceutical composition of the present invention is administered
to an HLA-A*1d 04 epasitive subject, WEkspetifis CILs @fie induced bydhe it AsAEL10drestricted 20
WT1 peptide or the WT1 peptide dimer comprised in the pharmaceutical composition, and cancer cells
in the sbbject drendd@naged bysucH<CTIE§0024jnd potassiive plarmaceaticalcomposition of the
present 25invention may comprise in addition to the HLA-A*1101- 22 restricted WT1 peptide and/or
the WT1 peptide dimer as ah®dtiive ingredient, for example, a carrier, an excipient or the like. The
HLA-Ak1101-restricted WT1 peptide or the WT1peptide dimer comprised in the pharmaceutical
composition 5 of the preser‘?’tﬁﬁ\?en%@ﬁl"l‘no%%e§5%‘??%5ééiﬁc BYLOTRES, tREPRAIMSCeUtiEal
composition of the present invention may comprise an approqepriate adjuvant, or may be administered

together with & appropriafe’adifvant i Srtdr &6 enhbhte the indbEREH. WHicfeHeS T Exapiesof

preferable adiuvants, 0 include, bu re.ngt pjted g complete o iropmplle Feund's adiyant and

10 described above. 1In this case, isomers are obtained due to
different types of disulfide bonds. Alternatively, the WT1
peptide dimer of the present invention can be prepared by
selecting a combination of protecting groups for cystein
side chains. Examples o0of the combinations of the

15 protecting groups include combinations of MeBz1l
(methylbenzyl) group and Acm (acetamidemethyl) group, Trt
(trityl) group and Acm group, Npys (3-nitro-2-pyridylthio)
group and Acm group, and S-Bu-t (S-tert-butyl) group and
Acm group. For example, in the case of the combination of

20 MeBzl group and Acm group, the WT1 peptide dimer can be
prepared by removing protecting groups other than the MeBzl
group and the protecting group on the cystein side chain,
subjecting the resulting monomer solution to air-oxidation
to form a disulfide bond between the protected cystein

25 residues, and then deprotecting and oxdizing using iodine



[0025] The method of the administration of the pharmaceutical composition of the present
invention can be 15 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
limitedto,intradermaladministration,subcutaneous administration, intramuscular administration,
intravenous 20 administration, nasal administration arfd oral administration. The amount of the peptide
or the peptide dimer 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 25pharmaceutical

composition of.the presgnt invenfioncanhe 23,appropriately selegied depending op congitions 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;; 1099 g, preferakly, 8-0014pg - 1000 mg. 5[0026] In another aspect, the
present invention relates to a method for the treatment or prevention of a cancer, comprising

administering an effective amount ¢f the WT1 peptide and/or the WT1 peptide diner to an
HLA-A*1101- 10 positive subject. The cancer to be treated or prevented may be any one, and
examples thereof include hematapoietie turastssstich ashieukerise myeladysplastie syrdretees multiple
myeloma or malignant lymphoma and solid cancers such as gastric cancer, colon cancer, lung cancer,
breast cancer,ttb germ ceh cancenyhepatic camcarpskin tancerf btaddeneanters prostate cancer,
uterine cancer, cervical cancer or ovarian cancer. [0027] In a further aspect, the present invention 20
relates to a méthed ¢orttherderérnsinations of theopresenceror anpunt8f- & IWTP-kpeeific .Gt fdan
HLA-A*1101-positive subject, comdprising:

WT1l peptide and/or the WT1l peptide dimer. The WT1l gene 1is

expressed at high levels 1in various cancers and tumors

including hematopoietic tumors such as leukemia,

10 myelodysplastic syndrome, multiple myeloma or malignant
lymphoma and solid cancers such as gastric cancer, colon
“Céncer, lung cancer, breast cancer, germ cell cancer,
hepatic cancer, skin cancer, Dbladder cancer, prostate
cancer, uterine cancer, cervical cancer or ovarian cancer.

15 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*110l-positive subject,
WTl-specific CTLs are induced by the HLA-A*110l-restricted

20 WT1 peptide or the WT1l peptide dimer comprised in the
pharmaceutical composition, and cancer cells in the subject
are damaged by such CTLs.

[0024]

The pharmaceutical composition of the present

25 invention may comprise in addition to the HLA-A*1101-



(a) reacting a complex of a WT1 peptide and an HLA-A*1101 molecule with a sample from the subject;
and 25(b) determining the presence or amount of a CTL recognizing 24 the complex contained in the
sample.The sample from a subject may be any one as long as there is a possibility that it contains a
lymphocyte. Examples of the samples include body fl ? such as blood or lymph and a tissue. 5 The
complex of a WT1 peptide and an HLA-A*1101 moleculé may be prepared, for example, as a tetramer
or pentamer using a method known to a skilled person in the art such as biotinstreptavidin method.
The presence or amount of the CTL recognizing such a complex can be measured by a method 10

known to a skilledjersen in the arto bpthissaspect phthe qaresent inveaien dhe gomplex-may he
labeled. A known label such as a fluorescent label or a radioactive label can be used as a label.

Labeling makes-thevdeternination ©f thefpresencenpn amountofa-CIL easy anddapite15[0028]
Thus, the present invention also provides a composition for the determination of the presence or
amount of a WhE-spegific OIChr anIA-A-Ar100t-pesitive subjeci Tompeisingdan or the WT1
HLA-A*1101-restricted WT1 peptide. 20[0029] Furthermore, the present invention provides a
kit for the deteratiratibh of the presence dsamhodmt of aaW PhagpecificCTLad ar HilACALLIGT positive
subject, comprising an HLA-A*1101-restricted WT1 peptide. 25[0030] 25 In a further aspect,
the preSent in@éntickerebates ¥6 b metfod forthelprodaetortof'a WFPspééifie Cllusing€omplex of

a WT1 peptide and an HLA-A*1101 molecule, comprising: S(Ea) reacting the complex with a sample;
and the pharmaceutical composition of the present invention may

comprise an appropriate adjuvant, or may be administered
together with an appropriate adjuvant in order to enhance
the induction efficiency. Examples of preferable adjuvants
10 include, but are not limited to, complete or incomplete
Freund's adjuvant and aluminum hydroxide.
[0025]
The method of the administration of the
pharmaceutical composition of the present invention can be
15 appropriately selected depending on conditions such as the
type of disease, the condition of the subject or the target
site. Examples o0of such methods include, but are not
limited to, intradermal administration, subcutaneous
administration, intramuscular administration, intravenous
20 administration, nasal administration and oral
administration. The amount of the peptide or the peptide
dimer comprised in the pharmaceutical composition of the
present invention, as well as the dosage form, the number
of times of the administration and the 1like of the

25 pharmaceutical composition of the present invention can be



(b) obtaining a CTL recognizing the complex contained in the sample. The complex of a WT1 peptide
and an HLA-A*1101 molecule is described above. The sample may be any one as long as there is a
possibility that it contains a 10lymphocyte. Examples of the samples include a sample from a subject
such as blood, and a cell culture. The CTL recognizin% he complex can be obtained using a method
known to a skilled person in the art such as FACS or MACS. The present invention allows to culture
the obtained WT1- specific CTL and use it for the treatment or prevention of various cancers. [0031]
Thus, the present invention also relates to a WT1-specific CTL obtainable by a method for the

production 209f.2, WEL-specific, CIL1using a complex;oha WL peplide and an HlArAZL10L molecule.

[0032] n another aspect, the present invention relates to a polynucleotide encoding the

HLA-A*1101-restsistede Wil 25paptiden The polynuclaotide aftbe present invention dnay, 26-he DNA
or RNA. The base sequence of the polynucleotide of the present invention can be determined based
on the amino acid sequenee of thelHLAAEA 10E-reskictesbWildepeaptides The pplyructeatidenean be
prepared by a known method for 5the synthesis of DNA or RNA (for example, chemical synthetic
method), PCR-methodl orgthedike f[2038]y, 0. Ollanesther aspeéctpthe present invention relates to an
expression vector comprising the polynucleotide. The 10 type of the expression vector, the comprised
sequenge other than the sed@érce! 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,
thepummseofusa(xtheﬁ@QI?@Othef aspect, the present invention relates

to a method for the treatment or prevention of a cancer,

comprising administering an effective amount of the WT1

peptide and/or the WT1l peptide dimer to an HLA-A*1101-

10 positive subject. The cancer to be treated or prevented
may be any one, and examples thereof 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,

15 germ cell cancer, hepatic cancer, skin cancer, bladder
cancer, prostate cancer, uterine cancer, cervical cancer or
ovarian cancer.

[0027]
In a further aspect, the present invention

20 relates to a method for the determination of the presence
or amount of a WTl-specific CTL in an HLA-A*110l-positive
subject, comprising:

(a) reacting a complex of a WIl peptide and an HLA-A*1101

molecule with a sample from the subject; and

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



15 possible to treat or prevent hematopoietic tumors or solid cancers by administering the expression
vector of the present invention to an HLA-A*1101-positive subject to produce an
HLA-A*1101-restricted WTL1 peptide in a living body and induce a WT1-specific CTL, and damaging
20hematopoietic tumor cells or solid cancer cells in the subject. [0034] In a further aspect,
the present invention relates to a pharmaceutical comﬁé‘sition for the treatment 25or prevention of a
cancer, comprising the polynucleotide or 27 the expression vector.The composition, method of the
administration and the like of the pharmaceutical composition of the present invention in this aspect

are described phave. SIIO3BL <o« ANPTSY BEC 06 present inyeniign gelales 1o amethod for

the treatment or prevention of a cancer, comprising admlnlsterlng an effective amount of

polynucleotidejithe expressiopvegtoy togn HLA-AL101-, 10 pasitive subject. Rles of cancers
to be treated or prevented include hematopoietic tumors such as leukemia, myelodysplastic syndrome,

multiple myeloma; er malignantdymphoma and selid gaacers stichras gastricrcapeey, colap cancer, lung
cancer, breast cancer, germ cell cancer, 15hepatic cancer, skin cancer, bladder cancer, prostate
cancer, uterine ganeefecesviagl cancerior oyariareeanscer @036 1 ymphln @anather aspeesti¢he
present invention relates to a cell comprising the expression vector.The cell of 20 the present
invention can Bé prepared sfor eXample byreguisforniag @ kostiCBH -sith BS1E reolie yedst, msect cell or
animal cell with the expression vector. The method for the introduction of the expression vector into a
host cell can besappreprately, sefected fromy Varioas niethieds;amer or pentamer using a

method known to a skilled person in the art such as biotin-
streptavidin method. The presence or amount of the CTL
recognizing such a complex can be measured by a method

10 known to a skilled person in the art. In this aspect of
the present invention, the complex may be labeled. A known
label such as amfluorescent 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.

15 [0028]

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*110l-positive subject
comprising an HLA-A*110l-restricted WT1l peptide.

20 [0029]

Furthermore, the present invention provides a kit
for the determination of the presence or amount of a WTl-
specific CTL in an HLA-A*110l-positive subject, comprising
an HLA-A*110l-restricted WT1l peptide.

25 [0030]



25By culturing the transformed cell, and recovering and 28 purifying the produced WT1 peptide, the
peptide of the present invention can be prepared. [0037] In a further aspect, the present invention 5
relates to a WT1-specific CTL, which is induced by the HLAA*1101-restriceted WT1 peptide and/or the
WT1 peptide dimer. The CTL of the present invention recognizes a complex of a WT1 peptide and an
HLA-A*1101 molecule. Thus, the CTL of the present ifvention can be used to damage specifically a
10tumor cell positive for HLA-A*1101 and expressing. WT1 at a high level. [0038] In another
aspect, the present invention relates to a method for the treatment or prevention of a cancer, 15

comprising administering a WT1-specific ClL fo ag M*llOJdpé)sit'%{gesyQ}ggt. The methag of the

administration of the WT1-specific CTL can be appropriately selected depending on conditions such as

_the type of the disgase; thesconditionof thessubject er tB%@EQ@£§E%- Examplegr20 %@e@&ﬂ@thods
include, but are not limited to, intravenous administration, intradermal administration, subcutaneous

administrationcintramysenjar admbnistration orasal agminisiegtionand oral administration] [0O89] 25In
another aspect, the present invention relates 29
molecule, comprising:
5 (a) reacting the complex with a sample; and
(b) obtaining a CTL recognizing the complex contained in
the sample. The complex of a WI1l peptide and an HLA-A*1101
molecule is described above. The sample may be any one as
long as there 1s a possibility that it contains a
10 lymphocyte. Examples of the samples include a sample from
a subject such as blood, and a cell culture. The CTL
recognizing the compiéi can be obtained using a method
known to a skilled person in the art such as FACS or MACS.
The present invention allows to culture the obtained WTI1-
15 specific CTL and use it for the treatment or prevention of
various cancers.
[0031]
Thus, the present invention also relates to a
WTl-specific CTL obtainable by a method for the production
20 of a WTl-specific CTL using a complex of a WT1l peptide and
an HLA-A*1101 molecule.
[0032]
In another aspect, the present invention relates
to a polynucleotide encoding the HLA-A*110l-restricted WT1

25 peptide. The polynucleotide of the present invention may



to a method for the induction of a WTI-specific CTL, comprising culturing a peripheral blood
mononuclear cell in the presence of the HLA-A*1101-restricted WT1 peptide and/or the WT1 peptide
dimer to induce the WT1-specific CTL 5 form the peripheral blood 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*1101. By culturing the peripheral blood monond@ear cells in the presence of the
HLA-A*1101-restricted WT1 peptide and/or 10 the WT1 peptide dimer, WT1-specific CTLs are induced
from CTL precursor cells contained in the peripheral blood mononuclear cells. It is possible to treat or
prevent hemact(?) Oiﬁﬁ t%qgo rsolﬁﬁzgn%ers in an HLA-A*l1(%1-%oesitive%surpée th &J%d({ging)s%ering the
L In

WT1-specific obtained according to %%epraggﬁlﬁﬂ\?eent%n to the Subj ct.T 6.

another aspect,the present inventan relgtes 19, kitfop the.indugtion gta Wirlsspegific GTL, ,
comprising an HLA-A*1101-restricted WT1 peptide and/or the 20 WT1 peptide dimer as an essential

component. Preferably dhe itds used in-the methackfor the induction ot aWTidr Spesifis:G .. The kit

of the present invention may comprise in addition to the HLA-A*1101-restriceted WT1 peptide and/or
the WT1 peptide dinge fon examaple; admeans 256f ehtappinga pekpherat laad menroenwucleas gell, an
30 adjuvant, a reaction vessel or the like.In general, an instruction manual is attached to the kit.By
using the kit oftthe presenttirvetionpoWT 1especifiecrCTRSIBaN be drduced=etficiently. Sf@odda1 In
a further aspect, the present invention relates to an antigen-presenting cell (such as a dendritic cell)
presenting a Wh peptide tretigh @h HIEAA*1201 agblecule hwhichis induced by the
HLA-A*1101-restricted WT1 10 peptide and/or the WT1 peptide dimer. By using the
antigen-presenting cell of thé gtésent invention, WTI-specific CILs are induced efficiently. [0042]

In another aspect, the present invention relates

to an expression vector comprising the polynucleotide. The

10 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 1is
introduced, the purpose of use, or the like. It 1is

15 possible to treat or prevent hematopoietic tumors or solid
cancers by administering the expression vector of the
present invention to an HLA-A*110l-positive subject to
produce an HLA-A*110l-restricted WT1l peptide in a 1living

body and induce a WTl-specific CTL, and damaging

20 hematopoietic tumor cells or solid cancer cells 1in the
subject.
[0034]
In a further aspect, the present invention

relates to a pharmaceutical composition for the treatment

25 or prevention of a cancer, comprising the polynucleotide or



In another aspect, the present invention relates 15 to a method for the treatment or prevention of a
cancer, comprising administering the antigen-presenting cell presenting a WII peptide through. an
HLA-A*1101 molecule to an HLA-A*1101-positive subject. The method of the administration of the
antigen-presenting cell can be 20 appropriately selected depending on conditions such as the type of
the disease, the condition of the subject or the target sité. Examples of such methods include, but are
not limited to, intravenous administration, intradermal administration, subcutaneous administration,
intramuscular 25administration,nasaladministrationandoral 31 administration. [0043] In

another aspedt, he pieseatioyentiondeltes o a method forhe indugtion tan antigs-prgsenting

cell 5 presenting a WT1 peptide through an HLA-A*1101 molecule, comprising culturing an immature

antigen-presenting gelkinthe prgsence, of the HLA-Af13Q1-restricted YWT1 ide and/qrithg WT1
peptide dimer to induce the antigen-presenting cell presenting a WT1 peptide through an HLA- 10

A*1101 moleculenfsernithe dnmatarerantigen-psesenting ¢elh tihenimmature astiges-resenting cell
refers a cell such as an immature dendritic cell that can be matured into an antigen-presenting cell. A
subject from wiichcthisdaumatbiser antigen-presenting cell is derived may be any one as long 15 as it is
positive for HLA-A*1101. Because the immature antigen-presenting cells are contained, for example,
in peripberal blood mononudleaséells, such cells may be cultured in the presence of the WT1 peptide
and/or the WT1 peptide diemr. 20[0044] In another aspect, the present invention relates to a
kit for the induction of an anfiger® presenting eek presehiing R WT ¢ peptide eough andaA-A31101
molecule, comprising the HLA-A*1101-restricted WT1 peptide and/or the 25INT1 peptide dimer as an
essential comﬁ&weﬁt.pl%?ét%@)ly,f%l? the treatment or prevention of a cancer,

comprising administering an effective amount of the
polynucleotide or the expression vector to an HLA-A*1101-
10 positive subject. Examples of cancers to be treated or
prevented include hematopoietic tumors such as leukemia,
myelodysplastic syndrome, multiplé myeloma or malignant
lymphoma and solid cancers such as gastric cancer, colon
cancer, lung cancer, breast cancer, germ cell cancer,
15 hepatic cancer, skin cancer, Dbladder cancer, prostate
cancer, uterine cancer, cervical cancer or ovarian cancer.
[0036]
In another aspect, the present invention relates
to a cell comprising the expression vector. The cell of
20 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.

25 By <culturing the transformed cell, and recovering and



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 induce efficiently an antigen-presenting cell presenting a WT1 peptide
through an MLA-A*1101 molecule. [0045] In ag ther aspect, the present invention relates to
an antibody against an HLA-Ah1101-restricted WT1 pé&ptide 10 or a polynucleotide encoding the
peptide. The antibody of the present invention may be a polyclonal antibody or monoclonal antibody.
[0046] In a further aspect, the present invention 15 relates to a method for the diagnosis of a cancer,

comprising using,the Wi l-spegific &1 the antigen quégeti%,ce"&@se ting a WT1peptide through
an HLAA*1101 molecule, or the antibody against an HLA-Arestricted WT1 peptide or a polynucleotide

encoding the Z0peptide. Rreferablyothe-WH Irspecifis €Tk ds used in the method for the diagnosis of
the present invention. For example, it is possible to diagnose a cancer by incubating the CTL, the

antigen-presenting cell or thecaribpdy with a sample from an HLA-A*1101-positive subject, or
25administering it to an HLA-A*1101-positive subject, and 33 determining, for example, the position,
site or amount thereof. The OTL, the antigelnepresentingcdell orthe antlredyemay berlabeledoBy
attaching a label, the method for the diagnosis of the present invention can be practiced 5efficiently.
Examples [004Flates trheafdldwirgpesdnmplesiiiustrard e presennitiventiorin iore defail, but are

not to be construed to limit the scope thereof.
A*110l1-restriceted WT1l peptide and/or the WT1l peptide dimer.

The CTL of the present invention recognizes a complex of a
WT1l peptide and an HLA-A*1101 molecule. Thus, the CTL of
the present invention can be used to damage specifically a
10 tumor cell positive for HLA-A*1101 and expressing WT1l at a
high level.
[0038]
In another aspect, the present invention relates
to a method for the treatment or prevention of a cancer,
15 comprising administering a WTl-specific CTL to an HLA-
A*1101-positive subject. The method of the administration
of the WTl-specific CTL can be appropriately selected
depending on conditions such as the type of the disease,
the condition of the subject or the target site. Examples
20 of such methods include, but are not limited to,
intravenous administration, intradermal administration,
subcutaneous administration, intramuscular administration,
nasal administration and oral administration.
[0039]

25 In another aspect, the present invention relates



[0048] Example 1:Selection of WT1 peptide RANKPEP
15(http://bio.dfci.harvard.edu/Tools/rankpep.html) was used to select WT1252, WT1279, WT1312,
WT133, WT1338, WT1378, WT1386, WT1425 and WT1436 having a high ability to bind to an
HLAA*1101 molecule derived from peptides from a WT1 protein (SEQ ID No: 1). Amino acid
sequences, amino acid numbers 20in SEQ ID No: 1 and affinity scores to an HLA-A*1101 molecule of
these peptides are shown in Table 1. [0049] [Table 1] PeptideAmino acidAmino acidAffinity
Numbersequencescore WT1252251-259AAGSSSSVK15.18 34 (SEQ ID No: 2)

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*110l-restricted WT1l peptide
and/or the WT1l peptide dimer to induce the WTl-specific CTL
5 form the peripheral blood mononuclear cell. The subject
from which the peripheral blood mononuclear cell is derived
may be any one as long as it 1is positive for HLA-A*1101.
By culturing the peripheral blood mononuclear cells in the
presence of the HLA-A*110l-restricted WT1l peptide and/or
10 the WT1 peptide dimer, WTl-specific CTLs are induced from
CTL precursor cells contained in the peripheral Dblood
mononuclear cells. It is possible to treat or prevent
hematopoietic tumors or solid cancers in an HLA-A*1101-
positive subject by administering the WTl-specific CTL
15 obtained according to the present invention to the subject.

[0040]

In another aspect, the present invention relates
to a kit for the induction of a WTl-specific CTL,
comprising an HLA-A*110l-restricted WT1l peptide and/or the

20 WT1l peptide dimer 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 HLA-A*110l-restriceted WT1
peptide and/or the WT1l peptide dimer, for example, a means

25 of obtaining a peripheral Dblood mononuclear cell, an



WT1279 279-287 PILCGAQYR 11.47 (SEQ ID No: 3) WT1312 312-320 RSASETSEK

10

15

20

25

30
adjuvant, a reaction vessel or the like. In general, an
instruction manual is attached to the kit. By using the

kit of the present invention, WTl-specific CTLs can be
induced efficiently.

[0041]

In a further aspect, the present invention
relates to an antigen-presenting cell (such as a dendritic
cell) presenting a WT1l peptide through an HLA-A*1101
molecule, which is induced by the HLA-A*110l-restricted WT1
peptide and/or the WT1l peptide dimer. By using the
antigen-presenting cell of the present invention, WT1l-
specific CTLs are induced efficiently.

[0042]

In another aspect, the present invention relates
to a method for the treatment or prevention of a cancer,
comprising administering the antigen-presenting cell
presenting a WT1l peptide through an HLA-A*1101 molecule to
an HLA-A*110l-positive subject. The method 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



14.96 (SEQ ID No: 4) WT1313 313-321 SASETSEKR 6.87 (SEQ ID No: 5) WT138

10

15

20

25
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administration.

[0043]

In another aspect, the present invention relates
to a method for the induction of an antigen-presenting cell
presenting a WT1 peptide through an HLA-A*1101 molecule,
comprising culturing an immature antigen-presenting cell in
the ©presence of the HLA-A*110l-restricted WT1 peptide
and/or the WT1l peptide dimer to induce the antigen-
presenting cell presenting a WT1l peptide through an HLA-
A*1101 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 1is derived may be any one as long
as it 1is positive for HLA-A*1101. Because the immature
antigen-presenting cells are contained, for example, in
peripheral Dblood mononuclear cells, such cells may be
cultured in the presence of the WT1l peptide and/or the WT1
peptide diemr.

[0044]

In another aspect, the present invention relates
to a kit for the induction of an antigen-presenting cell
presenting a WT1l peptide through an HLA-A*1101 molecule,
comprising the HLA-A*110l-restricted WT1l peptide and/or the

WT1l peptide dimer as an essential component. Preferably,



338-346 SHLQMESRK 13.72 (SEQ ID No: 6) WT1378 378-386 TGVKPFQCK 11.33 (SEQ ID No:
7

32

the kit 1is 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 1like are
described above. The kit of the present invention can be
5 used to 1induce efficiently an antigen-presenting cell .
presenting a WT1l peptide through an HLA-A*1101 molecule.
[0045]
In another aspect, the present invention relates
to an antibody against an HLA-A*110l-restricted WT1l peptide
10 or a polynucleotide encoding the’peptide. The antibody of
the present invention may be a polyclonal antibody ozr
monoclonal antibody.
[0046]
In a further aspect, the present invention
15 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-
A*1101 molecule, or the antibody against an HLA-A-
restricted WT1l peptide or a polynucleotide encoding the
20 peptide. Preferably, the WTl-specific CTL is used in the
method for the diagnosis of the present invention. For
example, it is possible to diagnose a cancer by incubating
the CTL, the antigen-presenting cell or the antibody with a
sample from an HLA-A*110l-positive subject, or

25 administering it to an HLA-A*110l-positive subject, and



WT1386 386-394 KTCQRKFSR 13.82 (SEQ ID No: 8) WT1415 415-423 SCRWPSCQK 10.29

33

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

5 efficiently.

Examples
[0047]
The following examples illustrate the present
10 invention in more detail, but are not to be construed to

limit the scope thereof.

[0048]
Example 1: Selection of WT1 peptide
RANKPEP
15 (http://bio.dfci.harvard.edu/Tools/rankpep.html) was used

to select WTlys;, WTlyyg, WT1ls1p, WT1ls13, WT1lszg, WT1lszyg, WTlsge,
WT1ls15 and WT1ls43¢ having a high ability to bind to an HLA-
A*1101 molecule derived from peptides from a WT1l protein
(SEQ ID No: 1). Amino acid sequences, amino acid numbers
20 in SEQ ID No: 1 and affinity scores to an HLA-A*1101
molecule of these peptides are shown in Table 1.
[0049]

[Table 1]

Peptide Amino acid Amino acid Affinity
Number sequence score
WT1lss; 251-259 AAGSSSSVK 15.18



(SEQID No: 9) WT14136 436-444 NMHQRNMTK 14.19 (SEQ ID No: 10)  [00501

10

15

34

(SEQ ID No: 2)
WT1s7g 279-287 PILCGAQYR 11.47
(SEQ ID No: 3)
WT1ls12 312-320 RSASETSEK 14.96
(SEQ ID No: 4)
WT1l313 313-321 SASETSEKR 6.87
(SEQ ID No: 5)
WT1s3g 338-346 SHLQMHSRK 13.72
(SEQ ID No: 6)
WT1l37g 378-386 TGVKPFQCK 11.33
(SEQ ID No: 7)
WT1lsge 386-394 KTCQRKFSR 13.82
(SEQ ID No: 8)
WT1l415 415-423 SCRWPSCQK 10.29
(SEQ ID No: 9)
WT 1436 436-444 NMHQRNMTK 14.19
(SEQ ID No: 10)

[0050]

Preparation of B-LCL cell

Peripheral blood mononuclear cells (PBMCs) were
separated by Ficoll-Hypaque gradient density centrifugation
method from peripheral blood that had been collected from
an HLA-A*110l-positive healthy donor. The PBMCs were then
seeded to a 24-well cell culture plate at the density of
about 1 x 10’ in RPMI 1640 medium 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 pg/ml of WTlzsy, WTlz79, WT1lziz, WTlsiz, WTlzss, WTlsz7e, WTlsge,

WT1l415 or WTlgse for 2 hours, and irradiated with 80 Gy of



Preparation of B-ICL cell Peripheral blood mononuclear cells (PBMCs) were separated by
Ficoll-Hypague gradient density centrifugation method from peripheral blood that had been collected
from an HLA-A*1101-positive healthy donor. The PBMCs were then seeded to a 24-well cell culture
plate at the density of about 1 x 107 in RPMI 1640 medjum containing 10% FCS, and a culture
supernatant of 695-8 cells (cells producing EIS 10 vin%% were added. They were cultured at 37C with
5% CO2 for about 1 month. B-LCL cells transformed with ES virus, which are B-cell tumor cells, were
obtained. It was confirmed that the resulting B-LCI cells did not express WT1 gene. B-LCL cells were

pulsed by incubating them with 1520 ug/mi of \WEL234, \(é’l}%é%w&é%%a\é@éél?e WT1338,
WT1378, WT1386, WT1415 or WT1436 for 2 hours, and irradiated with 80 Gy of 35 radiation. The

resulting B-LClcells (herginafter feferred ia ag Blich cells;pulsgdbwith @WTEpeptidelweresused as
antigen-presenting cells for the following experiments. [0051] 5Induction of WT1-specific CTL

3 x 106 of autelegoys PBMEs averecyltuead in o 24-welkcetlaulttne plate i eemplate snedium (45%
RPMI, 45% AMI-V medium and 10% human AS serum) containing 20 lig/m1 of WT1264, WT1279,
WT1312, WT1313, WT1338 pWN1378, WT1386, 10WT1415 or WT1436 at 37C with 5% CO2 for 1
week to obtain responding cells. 2 x 106 of the resulting responding cells were cocultured with 1 x 106
of the B>LCL cells pulsed withdhve same WT 1i{jeptisieds tomplétélmedium for 1 week (first
stimulation). The PBMCs were coculutured with 15 the B-LCL cells pulsed with the WT1 peptide three
more times (second to fourth stimdiBtions) uAdEPtHeEhYitiBRYGRdarstRiclF R0 TURRKfidal @
concentration) of IL2 was added as follows: second stimulation: two times every other day from 3 days
after the initiatidii 8fstimuf&tion; HrttaHE 200G HT stirful &fOPRL firBe TTESHR inférvals %%%ﬁe day
from the day after the initiation of stimulation. The resulting cells were concentrated using Negative

Selection Columis SRty FEES KHETStBRISp) S0 thAtAR Fatio of GB8YPYsitive ?E&ﬂéqfséléganﬁe about

80%, and cocultured WIh the. ) 471,00, WTlsiz, WTlsis, WTlass, WTlsss, WTlsge,
10 WTlsis or WTlysze at 37°C with 5% CO, for 1 week to obtain
responding cells. 2 x 10° of the resulting responding

cells were cocultured with 1 x 10° of the B-LCL cells
pulsed with the same WT1l peptide in complete medium for 1

week (first stimulation). The PBMCs were coculutured with

15 the B-LCL cells pulsed with the WT1l peptide three more
times (second to fourth stimulations) under the conditions

under which 20 IU/ml (final concentration) of IL2 was added

as follows: second stimulation: two times every other day

from 3 days after the initiation of stimulation; third and

20 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

25 B-LCL cells pulsed with the WT1 peptide (fifth stimulation).



25B-LCL cells pulsed with the WT1 peptide (fifth stimulation). 36 CDS-positive T cells (CTLs) obtained
5 days after the final stimulation were used for measurement of the cytotoxic activity. [0052] Cytotoxic
activity of CTL The cytotoxic activity of CTLs was measured using 510r release assay. CTI
cells (hereinafter referred to as effector cells) were mixed at the ratio (E/T ration) of 1:1 to 30:1 in 200
pl of medium with target cells into which 10 51Cr had Been incorporated, and cultured in a 96-well cell
culture plate at 37C with 5% CO2 for 4 hours. B-LCL cells pulsed with the same WT1 peptide as that
used for induction of CTLs (BLCL-Ps), and B-LCL cells without pulsing with a WT1 peptide
(BLCL-NPs) wetg used asitguef cels. Afterchatsculies hesypernalgatswaracolipgledpy, o

centrifugation_ The amounts of 510r released into the supernatants were measured using a liquid

scintillation coupter,,The cytotogic activity §%) was determined ysing thesfollowing formua;,2Q(510r
release in supernatant of sample - Spontaneous SLCr release) / (Maximum 51Cr release -

Spontaneous 50ri relegse) x 100 wherein Spontaneous 51Cr release510r release observed when the
target cells into which 510r had been incorporated 37 MCr release is 510r release observed when the
target cells into which 51Cr had3seen incorporated were completely lysed using 1% Triton X-100.
Results are shown in Figs. 1-9. In the figures, longitudinal axes represent specific lysis (%), and
horizontal axes represent ELF tatiosx Bt ChcEs are-représéiitéd using full lines, and BLCL-NPs are
represented using dotted lines. It was confined that CTLs induced
The cytotoxic activity of CTLs was measured using
>lcr release assay. CTL cells (hereinafter referred to as
effector cells) were mixed at the ratio (E/T ration) of 1:1
to 30:1 in 200 pl of medium with target cells into which
10 >Icr had been incorporated, and cultured in a 96-well cell
culture plate at 37°C with 5% CO; for 4 hours. B-LCL cells
pulsed with the same WT1 peptide as that used for induction

of CTLs (BLCL-Ps), and B-LCL cells without pulsing with a

WT1l peptide (BLCL-NPs) were used as target cells. After
15 the culture, the supernatants were collected by
centrifugation. The amounts of °!Cr released into the

supernatants were measured using a ligquid scintillation
counter. The cytotoxic activity (%) was determined using

the following formula:

20 (>!Cr release in supernatant of sample - Spontaneous ey
release) / (Maximum *Icr release - Spontaneous Slor release)
x 100

wherein Spontaneous lcr release is °!Cr release observed
when the target cells into which °!Cr had been incorporated

25 were cultured alone under the same condition, and Maximum



with WT1281, W11279, WT1312, WT1313, WT1338, WT1378, WT1386, WT1815 or WT1436 damage
specifically BLCL-Ps presenting the WT1 10peptide as a complex with an HLA-A*1101 molecule as
compared with BLCL-NPs.CTLs induced with WT1231, WT1279, WT1313, WT1338 or WT1386 were
used for additional experiments below. [0053] 15Cytotoxic activity of CTL against cell expressing WT1
endogenously The cytotcxic activity of CTLs induced with WT1281, WT1279, WT1313, WT1338
or WT1336 against B-LCLs expressing WT1 was determined using the method described above.A cell
20expressing WT1 refers to a B-LCL into which a human WT1 gene is introduced, and that expresses

a WT1 proteirsin. the, call, and presents,a peptide.consisting.of aboyt a’EH'%O @Q'Q%é%s%térﬂ@_om

processing on an HLA-A*1101 molecule. Results are shown in Figs. 1, 2, 4, 5 and7.In the 25figures,

B- tLhCVI;/?I' i;grle%i@% W1 are represented using dashed 538, lnes. i was C@@HB@%@ that GTLs lpduced
wi

using 1% Triton X-100. Results are shown in Figs. 1-9. 1In
the figures, longitudinal axes represent specific lysis (%),
5 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 WT1lps;, WT1lp7g, WT1ls1p, WT1lsz13, WTlssg, WT1lszyg, WTlsge, WTlais
or WTlyss damage specifically BLCL-Ps presenting the WT1

10 peptide as a complex with an HLA-A*1101 molecule as
compared with BLCL-NPs. CTLs induced with WTlss;, WT1lsvg,
WT1l313, WTlsszg or WTlsgg were used for additional experiments
below.

[0053]

15 Cytotoxic activity of CTL against cell expressing

WT1l endogenously
The cytotoxic activity of CTLs induced with WT1lj,sq,

WT1ls7¢, WT1lsyz, WT1ls3s or WTlsgg against B-LCLs expressing WT1
was determined using the method described above. A cell

20 expressing WT1 refers to a B-LCL into which a human WT1
gene 1is introduced, and that expresses a WT1l protein in the
cell, and presents a peptide consisting of about 9 amino
acids resulting from processing on an HLA-A*1101 molecule.
Results are shown in Figs. 1, 2, 4, 5 and 7. In the

25 figures, B-LCLs expressing WT1l are represented using dashed



WT1279, WT1313, WT1338 or WT1286 have a cytotoxic activity against cells expressing WTI gene
endogenously. [0054] 5Preparation of WT1 peptide dimer A mixture of 227.5 mg of WT1228
peptide monomer, 227.5 mg of N-methylglucamine (NMG) and 23 ml of water was air-oxidized by
stirring at room temperature for about 2 days. To the resulting mixture, an aqueous solution of 2g 10
of sodium acetate in 5 ml of water was added and the Hiixture was stirred at room temperature for
about 20 minutes. To the resulting solution, 200 ml of water and about 200 ml of acetonitrile were
added, and the mixture was filtered through Kiriyama funnel (filter paper No. 50) 15 and washed with

water (about 50, L. x 3). Tq the fesidue, about 200 miof waterwas addedand fhe resigue was
lyophilized to obtain 158 mg of crude WT1228 peptide dimer. [0055] Purification of crude WTL1 peptide

diner 20158 mgraf the crgde \WT12281peptidg-ddmer.was wissolved in JunkefDM5Q and injegted into
ODS 0)2 column (5cm x50 cm L, YMC Co., LTD.) attached to HPLC (Shimadzu, LC8AD type) and

equilibrated with sohiiondle (H20/2%pAe@k) wsingra HRL(E pumpothe ealsmn, was left for 25about 30
minutes, and eluted with concentration gradient of 39 0% to 40% of Solution 2 (CH3CN/1% AcOH)
over 360 minutes. The fractiohgxcbntaining WT1 peptide dimer were collected using an automatic
fraction collector while monitoring UV absorbance at 220 nm.The collected fractions were 5combined,
injectecbinto ODS Cig coluniy (06 marhi(@h x@b @Rl peptide dimer
A mixture of 227.5 mg of WTlsyg peptide monomer,

227.5 mg of N-methylglucamine (NMG) and 23 ml of water was

alr-oxidized by stirring at room temperature for about 2

days. To the resulting mixture, an aqueous solution of 2g

10 of sodium acetate in 5 ml of water was added and the
mixture was stirred at room temperature for about 20
minutes. To the resulting solution, 200 ml of water and
about 200 ml of acetonitrile were added, and the mixture
was filtered through Kiriyama funnel (filter paper No. 5C)

15 and washed with water (about 50 ml x 3). To the residue,
about 200 ml of water was added and the residue was
lyophilized to obtain 158 mg of crude WTls;g peptide dimer.

[0055]
Purification of crude WT1l peptide dimer

20 158 mg of the crude WTlsyg peptide dimer was
dissolved in 9 ml of DMSO and injected into ODS Cig column
(5 cm ©® x 50 ¢cm L, YMC Co., LTD.) attached to HPLC
(Shimadzu, LC8AD type) and equilibrated with solution 1

(H,0/1% AcOH) using a HPLC pump. The column was left for

25 about 30 minutes, and eluted with concentration gradient of



YMC Co., LTD.) attached to HPLC (Hitachi, L-4000 type) and equilibrated with 17% of solution 2, and
eluted with concentration gradient of 0% to 47% of solution 2 over 30 minutes to obtain 46.6 mg of the
purified WT1378 peptide 10diner at retention time of 2.0.51 minutes. FAB.MS 2365.0 (theoretical
value: 2342.70) Na9 F = 0.25% [0056] Induction of CTL by WT1 peptide diner Abilities of
the resulting WT1378 peptide diner, 15WT1378 peptid3e9, modified WT1378 peptide(Gl) (SEQ ID No:
11) and modified WT1378 peptide (G V) (SEQ ID No: 12) as well as WT39379 peptide (SEQ ID No:
13, as disclosed in WO 2002/28414) to induce a CTL ere examined using PBMCs from

HLA-A*1101-ppsitive heglthy donars 163 agcosding fodhe 20methad as descriged ahoye Results are

shown in Figs. 10- 14.In the figs, longitudinal axes represent specific lysis (%), and horizontal axes

represent E/Tatiose BLCL: Bsare sepresgnied using full linesand BLGL-NPsare representgd using
dotted lines.It was confirmed that 25WT1378 peptide dimer has an ability to induce a CTL. 40

Furthermore, it wasdound thatthe-alility of eaeh YT 137 91paptide ofwhich the amine acid seguence is
different from that of WT1378 peptide by one amino acid in the amino acid sequence of WT1 protein to

induce a CTL isorwiehdower thah thatof WiTid 378 peptide and] fhust the Wiz peptidesof thepresent
invention has an excellent and unexpected effect as compared with the known peptide. Industrial.
Appﬁcabmn/lopmﬁiped, injected into ODS Cig column (4.6 mm ® x 25 cm L,
YMC Co., LTD.) attached to HPLC (Hitachi, L-4000 type) and
equilibrated with 17% of solution 2, and eluted with
concentration gradient of 0% to 47% of solution 2 over 30
minutes to obtain 46.6 mg of the purified WTlsyg peptide
10 dimer at retention time of 20.51 minutes.
FAB.MS 2365.0 (theoretical value: 2342.70) Na®™ F = 0.25%
[0056]
Induction of CTL by WT1l peptide dimer
Abilities of the resulting WTls;g peptide dimer,
15 WT1ls7g peptide, modified WTlsyg peptide(G - I) (SEQ ID No:
11) and modified WTlsyg peptide (G - V) (SEQ ID No: 12) as
well as WTlsjg peptide (SEQ ID No: 13, as disclosed in WO

2002/28414) to induce a CTL were examined using PBMCs from

HLA-A*110l-positive healthy donors 1-3 according to the

20 method as described above. Results are shown in Figs. 10-
14. In the figs, longitudinal axes represent specific
lysis (%), and horizontal axes represent E/T ratios. BLCL-

Ps are represented wusing full 1lines, and BLCL-NPs are
represented using dotted 1lines. It was confirmed that

25 WTlssg peptide dimer has an ability to induce a CTL.



The present invention provides an HLA-A*1101- restricted WT1 peptide, a polynucleotide encoding the
peptide, a pharmaceutical composition comprising the same and the like. Therefore, the present
invention can be used 15 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 e§<8ress WT1 gene at high levels. 20 Sequence
listing free text [0058] SEQ ID NO: 11: Modified WT1 peptide SEQ ID NO: 12: Modified WT1 peptide
41 CLAIMS A peptide comprising an amino acid sequence consisting of 9 contiguous

amino acids frgm,3 YL piatein, Seherein the pegtide,as an,abiliy 1q bind ta an HLAAL)L

molecule, and has an ability to induce a CIL. 2. The peptide according to claim 1, wherein the

amino acid at pagjtion 9 of thg, AMiRC agid sequenceislysrAfgn 103 .The peplide according to claim
1, wherein the amino acid sequence is selected from the group consisting of: Ala Ala Gly Ser Ser Ser
Ser Val Lys (SEQHD Bo: @515,; peptide by one amino acid in the amino acid
sequence of WT1l protein to induce a CTL is much lower than
5 that of WTlszyg peptide and, thus, the WT1l peptide of the

present invention has an excellent and unexpected effect as

compared with the known peptide.

Industrial Applicability
10 [0057]

The present invention provides an HLA-A*1101-
restricted WT1 peptide, a polynucleotide encoding the
peptide, a pharmaceutical composition comprising the same
and the like. Therefore, the present invention can be used

15 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.

20
Sequence listing free text

[0058]

SEQ ID NO: 11: Modified WT1l peptide

SEQ ID NO: 12: Modified WT1 peptide



‘Pro lle Leu Cys Gly Ala GIn Tyr Arg (SEQ ID No: 3), 15 Arg Ser Ala Ser Glu Thr Ser Gin Lys (SEQ ID
No: 4), Ser Ala Ser Giu Thr Ser Gin Lys Arg (SEQ ID No: 5), Ser His Leu GIn Met His Ser Arg Lys
(SEQ ID No: 6), Thr Gly Val Lys Pro Phe Gin Cys Lys (SEQ ID No: 7), Lys Thr Cys Gin Arg Lys Phe
Ser Arg (SEQ ID No: 8), 20Ser Cys Arg Trp Pro Ser CXS GIn Lys (SEQ ID No: 9), and Asn Met His GIn
Arg Asn Met Thr Lys (SEQ ID No: 10). 4. The ﬂeptlde according to claim 3, wherein the amino
acid sequence is Ala Ala Gly Ser Ser Ser Ser Val Lys (SEQ ID No: 2). 255.A peptide dimer having an
ability to bind 1-0 42 an HLA-A*1101 molecule and having an ability to induce a OIL, in which two
peptide monomers each comprising an amino acm&i%%&nce consisting of 9 contiguous amino acids
from a WT1 protein and comprising at least one cysteine residue are bound to each other through a
disulfide bond. 6. The peptide dimer according to claim 5, wherein the amino acid sequence
of the peptide monomer is selected from the group consisting of: Pro lle Leu Cys Gly Ala Gin Tyr Arg

(SEQ ID No: 3), 10Thr Gly Val LysProd&hiei Gin Cysbys (SEQ lQrN%n?J)nbySaE%C)é%%HéA& Lys Phe
Ser Arg (SEQ ID No: 8), and Ser Cys Arg Irp Pro Ser Cys GIn Lys (SEQ ID No: 9).

Apharmaceuticaleemnpositiontorthe treatmegtiorprexantion ai-a gancerogormpmging ﬁi&;@@pﬁtd,e
15according to claim 1 and/or the peptide dimer according to
5 wherein the peptide has an ability to bind to an HLA-A*1101
molecule, and has an ability to induce a CTL.
2. The peptide according to claim 1, wherein
the amino acid at position 9 of the amino acid sequence 1is
Lys or Arg.

10 3. The peptide according to claim 1, wherein
the amino acid sequence 1s selected from the group
consisting of:

Ala Ala Gly Ser Ser Ser Ser Val Lys (SEQ ID No: 2),
Pro Ile Leu Cys Gly Ala Gln Tyr Arg (SEQ ID No: 3),

15 Arg Ser Ala Ser Glu Thr Ser Glu Lys (SEQ ID No: 4),
Ser Ala Ser Glu Thr Ser Glu Lys Arg (SEQ ID No: 5),
Ser His Leu Gln Met His Ser Arg Lys (SEQ ID No: 6),
Thr Gly Val Lys Pro Phe Gln Cys Lys (SEQ ID No: 7),
Lys Thr Cys Gln Arg Lys Phe Ser Arg (SEQ ID No: 8),

20 Ser Cys Arg Trp Pro Ser Cys Gln Lys (SEQ ID No: 9), and
Asn Met His Gln Arg Asn Met Thr Lys (SEQ ID No: 10).

4. The peptide according to claim 3, wherein
the amino acid sequence is Ala Ala Gly Ser Ser Ser Ser Val
Lys (SEQ ID No: 2).

25 5. A peptide dimer having an ability to bind to



claim 5. 8. A method for the treatment or prevention of a cancer, comprising administering an
effective amount of the peptide according to claim 1 and/or the peptide dimer 20according to claim 5 to
an HLA-A*1101-positive subject. 9. A polynucleotideencoding thepeptide according to claim
1. 10. Anexpressionvectorcomprisingthe polynucleotide according to claim 9. 2511.
Apharmaceuticalcompositionforthe 43 treatment or pré@ention of a cancer, comprising the
polynucleotide according to claim 9 or the vector according to claim 10. 12. A method for
the treatment or prevention of 5 a cancer, comprising administering an effective amount of the

polynucleotide_ according 19 ¢laim 9 ¢ ctor.ac ing to claim_ HLA- -positive
subject. E %E%A%\?‘T%@pe%i%%‘?’%gwk%%ﬁisc%il ucgle% t%/%the %%%?‘fgg acj%orﬁ%r%j %;c £a%1 1

and/or the peptigle diner 190acoording (o £laiM B, nonome r 44 AdRethodfor the indygtion,of,a
WT1-specific dTL, comprising culturing a peripheral blood mononuclear cell in thé presence of the
peptide according 40 §@@Béﬁ@@d/@63§i@%@ﬂf dimey %@Q@ﬂ@%&@'aﬁﬁﬁ@ ipdueastherom a
WT1l protein and comprising at least one cysteine residue
5 are bound to each other through a disulfide bond.

6. The peptide dimer according to claim 5,
wherein the amino acid sequence of the peptide monomer 1is
selected from the group consisting of:

Pro Ile Leu Cys Gly Ala Gln Tyr Arg (SEQ ID No: 3),

10 Thr Gly Val Lys Pro Phe Gln Cys Lys (SEQ ID No: 7),
Lys Thr Cys Gln Arg Lys Phe Ser Arg (SEQ ID No: 8), and
Ser Cys Arg Trp Pro Ser Cys Gln Lys (SEQ ID No: 9).

7. A pharmaceutical composition for the
treatment or prevention of a cancer, comprising the peptide

15 according to claim 1 and/or the peptide dimer according to
claim 5.

8. A method for the treatment or prevention of
a cancer, comprising administering an effective amount of
the peptide according to claim 1 and/or the peptide dimer

20 according to claim 5 to an HLA-A*110l-positive subject.

9. A polynucleotide encoding the peptide
according to claim 1.

10. An expression vector comprising the
polynucleotide according to claim 9.

25 11. A pharmaceutical composition for the



15WT1-specific CTL from the peripheral blood mononuclear cell. 15. A kit for the induction of a
WT1-specific CTL, comprising the peptide according to claim 1 and/or the peptide dimer according to
claim 5 as an essential component. 2016. An antigen-presenting cell presenting a WT1 peptide, which
is induced by the peptide according to claim 1 and/or the peptide dimer according to claim 5.

17. A method for the induction of an antigen-presentiné%ell presenting a WT1 peptide, comprising
25culturing an immature antigen-presenting cell in the 44 presence of the peptide according to claim 1
and/or the peptide diner according to claim 5 to induce the antigen-presenting cell presenting a WT1
peptide from the immrﬁlé%rg anct)i en-é)resentingocrg—:'lll. %]fS Aakit for the induction of an antigen-

: t T . ) h
presenting ceIFﬁr%%entlng aWT1lp Etela]g,ncompnsmg the pep%ag%ec{:érdlncgo{%pééisrﬁl].gand];orethe

peptide diner according 10 Slaimeo g8 29,&85641l.COMPARLNY. o rhe J-Adpetnodoning,

diagnosis of a cancer, 10comprising using the CTL according to claim 13 or the antigen-presénting cell
according to claimdiG, im 10.

12. A method for the treatment or prevention of
5 a cancer, comprising administering an effective amount of
the polynucleotide according to claim 9 or the vector
according to claim 10 to an HLA-A*110l-positive subject.
13. A WTl-specific CTL, which is induced by the
peptide according to claim 1 and/or the peptide dimer
10 according to claim 5.
14. 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
and/or the peptide dimer according to claim 5 to induce the
15 WTl-specific CTL from the peripheral blood mononuclear cell.
15. A kit for the induction of a WTl-specific
CTL, comprising the peptide according to claim 1 and/or the
peptide dimer according to claim 5 as an essential
component.
20 16. An antigen-presenting cell presenting a WT1
peptide, which is induced by the peptide according to claim
1 and/or the peptide dimer according to claim 5.
17. A method for the induction of an antigen-
presenting cell ©presenting a WTl peptide, comprising

25 culturing an immature antigen-presenting cell in the



10

44

presence of the peptide according to claim 1 and/or the
peptide dimer according to claim 5 to induce the antigen-
presenting cell presenting a WT1l peptide from the immature
antigen-presenting cell.

18. A kit for the induction of an antigen-
presenting cell presenting a WT1l peptide, comprising the
peptide according to claim 1 and/or the peptide dimer
according to claim 5 as an essential component.

19. A method for the diagnosis of a cancer,
comprising wusing the CTL according to claim 13 or the

antigen-presenting cell according to claim 16.



