. DESCRIPTION METHOD FOR ACTIVATION OF HELPER T CELL AND COMPOSITION FOR USE
IN THE METHOD 5Technical Field [0001] The present invention relates to a method for the
activation of a helper T cell, comprising adding a WT1 peptide to an antigen-presenting cell, and
thereby 10 activating the helper T cell, wherein the WT1 peptide has an ability to any one of an
HLA-DRB1*1501 molecule, HLADPB1.*0901 moleculeland HLA-DPB1*0501 molecule and a
composition for the same, a pharmaceutical composition for the treatment and/or prevention of a
cancer by activating a 15helper T cell and the like. Background [0002] WT1 gene (Wilms'
tumor 1 gene) was identified as 20a gene respmgﬁf \% ms tumor which is a renal cancer in
children (Non-Patent Documents 1 and 2).WT1'1s atranscription factor having a zinc finger
structure.At the beginning, the WT1 gene was considered to be a tumor
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[0001]

The present invention relates to a method for the
activation of a helper T cell, comprising adding a WTL
peptide to an antigen-presenting cell, and thereby

10 activating the helper T cell, wherein the WT1l peptide has
an ability to any one of an HLA-DRB1*1501 molecule, HLA-
DPB1*0801 molecule and HLA-DPB1*(0501 molecule and a
composition for the same, a pharmaceutical composition for

the treatment and/or prevention of a cancer by activating a

15 helper T cell and the like.

Background
[0002]

WTl gene (Wilms' tumor 1 gene) was identified as

20 a gene responsible for Wilms tumor which is a renal cancer
in children (Non-Patent Documents 1 and 2). WTl is a
transcription factor having a =zinc finger structure. At

the beginning, the WTl gene was considered to be a tumor
sSuppressor gene. However, subsequent studies (Non-Patent

25 Documents 3, 4, 5 and 6) showed that the WTl gene rather



suppressor gene.However, subsequent studies (Non-Patent 25Documents 3, 4, 5 and 6) showed that
the WT1 gene rather functions as an oncogene in hematopoietic tumors and solid cancers. [00031 It
was shown that a WT1 peptide-specific 5 lymphocyte (CTL) can be induced by in vitro stimulating a
peripheral blood mononuclear cell with a WT1 peptide, and such a CTL damages a cancer cell such
as a hematopoietic tumor cell and solid cancer cell which endogenously expresses WT1. The CTL
recognizes the WT1 peptide as the 10form of the complex in which the WT1 peptide binds to an MHC
class I'molecule. Therefore, such a WT1 peptide is different depending on the subtypes of MHC class |

(Patent Document, 1 Ngn-Patent Docyment 7, and Patent Doguments.2..3.and 4). 1510004

The existence of a helper T cell specific for an cancer antigen'is important to induce a CTL effectively
(Non-Patent Deguyment8). The helper T cell is induced and activated by the recognition of a complex.
of an MHC class 20 IT molecule and an antigen peptide on an antigen-presenting cell. The activated
helper T cell produces a cytakine such as IL-2, IL-4, IL-5, IL-6 or interferon to help the growth,
differentiation or maturation of a B cell. The activated helper T cell also has a function to facilitate the
growth, 25differentiation or nmiaturaticn okathen T celksubsetsi{far peptide-specific T-

5 lymphocyte (CTL) can be induced by in vitro stimulating a
peripheral blood mononuclear cell with a WT1 peptide, and
such a CTL damages a cancer cell such as a hematopoietic
tumor cell and solid cancer cell which endogenously
expresses WTL. The CTL recognizes the WT1 peptide as the

10 form of the complex in which the WTl peptide binds to an
MHC class I molecule. Therefore, such a WI1l peptide 1is
different depending on the subtypes of MHC class I (Patent
Document 1, Non-Patent Document 7, and Patent Documents 2,
3 and 4).

15 [0004]

The existence of a helper T cell specific for an
cancer antigen 1s important to induce a CTL effectively
(Non-Patent Document 8). The helper T cell is induced and
activated by the recognition of a complex of an MHC class

20 II molecule and an antigen peptide on an antigen-presenting
cell. The activated helper T cell produces a cytokine such
as IL-2, IL-4, IL-5, IL-6 or interferon to help the‘growth,
differentiation or maturation of a B cell. The activated
helper T cell also has a function to facilitate the growth,

£

25 differentiation or maturation of other T cell subsets (for



example, Tc and TD cell).Thus, the activated helper cell has aunction to activate an immune system
by facilitating the growth or activation of a B cell or T cell Therefore, enhancing a function of a helper T
cell through an MHC class II-binding antigen peptide (a helper peptide) in a cancer immunotherapy to
increase the effect of cancer vaccine is considered to be useful (Non-Patent Document 9).Only a
peptide binding to an HLA-DRB1*0401 molecule (Non-qDatent Document 10), a peptide binding to an
10 HLA-DRB1*0405 molecule and a peptide binding to an HLADRB1*1502 molecule (Patent
Document 5) were found as a helper peptide of WT1 to date. Therefore, there is a need to find

peptides each Qi}giﬁgptpean '1%’6"9.&81{“1?150%% El)fﬁ_DP3 (}lqggl O{Q{Q_Aé%lg%,g(%%%l r%gl pgg@ Jf5[0005] ‘

Furthermore, it was shown that among the er peptides, there is a promiscuous helper peptide

which can bind t@ multiglesMHC clags T malecules, and;ipduce helper T cells(NansPatgnt Documents

11 and 12). However, it was 20 very difficult to identify a promiscuous helper peptide which binds to
three or more types of MHG glassrlkmeleciies and exerts arsufficient effect-Ratent bogument 1: WO

2003/106682 Patent Document 2: WO 2005/095598 25Patent Document 3: WO 2007/097358 4
Therefore, enhancing a function of a helper T cell through
5 an MHC class II-binding antigen peptide (a helper peptide)
in a cancer immunotherapy to increase the effect of a
cancer wvaccilne 1s considered to be useful (Non-Patent
Document 9). Only a peptide binding to an HLA-DRB1 0401
molecule (Non-Patent Document 10), a peptide binding to an
10 HLA~DRB1*0405 molecule and a peptide binding to an HLA-
DRB1*1502 molecule (Patent Document 5) were found és a
" helper peptide of WTl to date. Therefore, there is a need
to find peptides each biding to an HLA-DRB1*1501, HLA-
DPB1*0901 of HLA-DPB1*0501 molecule.
15 [0005]

Furthermore, it was shown that among the helper
peptides, there 1is a promiscuous helper peptide which can
bind to multiple MHC class II molecules, and induce helper
T cells {(Non-Patent Documents 11 and 12). However, it was

20 very difficult to identify a promiscuous helper peptide
which binds to three or more types of MHC class 1II
molecules and exerts a sufficlent effect.

~Patent Document 1: WO 2003/106682
Patent Document 2: WO 2005/095598

25 Patent Document 3: WO 2007/097358



PatentDocument4:InternationalPatent Application No. PCT/JP2007/074146 Patent Document 5: WO
-2005/045027 Non-Patent Document 1: Daniel A. Haber et al., 5Cell. 1990 Jan 29;
61(7):1257-609. Non-Patent Document 2:Call KM et al., Cell. 1990 Feb 9;60(3):509-20.
Non-Patent Document 3: Menke AL et al., Int Rev Cytol. 1998;181:151-212. Review. 10Non-Patent
Document 4: Yamagami | et al., Blood. 1996 Apr 1;87(‘5"):2878-84. Non-Patent Document 5:
Inoue K et al.., Blood. 1998 Apr 15;91(8):2969-76. Non-Patent Document 6: Tsuboi A et
al., Leuk Res. 151999 May;23(5):499-505. Non-PatentDocument7:OkaYetal., Inmunogenetics. 2000

Feb;51(2):99-107. Patent Document 4: International Patent

Application No. PCT/JP2007/074146
Patent Document 5: WO 2005/045027
Non-Patent Document 1: Daniel A. Haber et al.,
5 Cell. 1990 Jun 29;61(7):1257-69.
Non-Patent Documenf 2:Call KM et al., Cell. 1990
Feb 9;60(3):509-20.
Non-Patent Document 3: Menke AL et al., Int Rev
Cytol. 1998;181:151-212. Review.
10 Non—Pétent Document 4: Yamagami T et al., Blood.
1996 Apr 1;87(7):2878-84.
Non-Patent Document 5: TInoue K et al., Blood.
1998 Apr 15;91(8):2969~70.
Non-Patent Document 6: Tsuboi A et al., Leuk Res.
15 1999 May;23(5):499-505.
Non-Patent Document 7 Oka Y et al.,
Immunogenetics. 2000 Feb;51(2):99-107.
Non-Patent Document 8: Gao FG et al., Cancer Res.
2002 Nov 15;62(22):6438-41.
20 Non-Patent Document 9: Zeng G, J Immunother. 2001
May;24(3):195-204
Non~Patent Document 10: Knights AJ et al., Cancer
Immunol Immunother. 2002 Jul;51(5):271-81.
Non—-Patent Document 11: Sotiriadou R et al., Br J

25 Cancer. 2001 Nov 16;85(10):1527-34.



Non-Patent Document 8: Gao FG et al., Cancer Res. 2002 Nov 15;62(22):6438-41. 20Non-Patent
‘Document 9: Zeng G, J Immunother. 2001 May;24(3):195-204 Non-Patent Document 10:
Knights AC- et al., Cancer immunol immunother. 2002 Jul;51(5):271-81. Non-Patent
Document 11: Sotiriadou R et al., Br C- 25Cancer. 2001 Nov 16;85(10):1527-34. Non-Patent
Document 12: Mural JA et al., J Immunol. 2002 Jul1;1659(1):557-65. Disclosure of Invention 5Problems
to be Solved by the Invention [0006] The problems to be solved by the present invention are to
provide to a method for the activation of a helper T cell with a WT1 peptide which has an ability to 10

bind to an HLA-DRB1*150%;malectie HLA;DRBA0901 molecule of FILA-DRB1*0504 maleculle and a

composition for the same, as well as -a pharmaceutical composition for the treatment and/or
prevention of axgangerhy activating a hetperdcell and the like. 15

Disclosure of Invention
S Problems to be Solved by the Invention
[0006]
The problems to be solved by the present
invention are to provide to a method for the activation of
a helper T cell with a WT1l peptide which has an ability to
10 bind tc an HLA-DRB1*1501 molecule, HLA-DPR1I*0901 molecule
or HLA-DPB1*0501 molecule and a composition for the same,
as well as’a pharmaceutical composition for the treatment
and/or prevention of a cancer by activating a helper T cell

and the like.

15
Means to Solve the Problems
[0007]
As a result of intensive studies in view of the
situation as described above, the present inventor has
20 found that among WT1l peptides which bind to an HLA-

DRB1*0405 molecule and HLA-DRB1*1502 molecule, a WT1
peptide having an amino acid sequence: Lys Arg Tyr Phe Lys
Leu Ser His Leu Gln Met His Ser Arg Lys His also binds to
an HLA-DRB1*1501 molecule, HLA-DPB1*0901 molecule and HLA-

25 DPB1*0501 molecule. Thus, the present invention has been



Means to Solve the Problems [0007} As a result of intensive studies in view of the situation as
‘described above, the present inventor has 20 found that among WT1 peptides which bind to an
HLADRB1*0405 molecule and HLA7DRB1*1502 molecule, a WT1 peptide having an amino acid
sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gin Met His Ser Arg Lys His also binds to an
HLA-DRB1*1501 molecule, HLA-DPB1*0901 moleculé’and HLA- 25DPS1*0501 molecule. Thus, the
present invention has been 6 completed. [0000] The present invention provides: (1) a method
for the activation of a helpe o-il, comprising adding a WT1 peptide to an antigen-presenting cell; .and
thereby actlvatm(gngge lper T cell, wherein the WT1 peptide has an ability to bind to any one of an
HLA-DBB1*1501 molecule, HLA-DPB1*0901 molecule and HLA-DPB1*0501 molecule; 10(2) the
method according to (1), whergin the WT1 peptide has an ability to bind to at least two of an
HLADRB1*1501 moleQOUle, HLA-DP31*0901 molecule and HLADPB1*0501 molecule; 3)

the method according to (1) on ) whesein 15the WL peptide further has an ability to bind to an HLA-

(1) a method for the activation of a helper T

5 cell, comprising adding a WTl peptide to an antigen-

presenting cell, and thereby activating the helper T cell,

wherein the WT1l peptide has an ability to bind to any one

of an HLA-DRB1*1501 molecule, HLA-DPB1*0901 molecule and
HLA-DPB1*0501 mclecule;

10 (2) the method according to (1), wherein the WT1
peptide has an ability to bind to at least two of an HLA-
DRB1*1501 molecule, HLA-DPB1*0901 molecule and HLA-
DPB1*0501 molecule;

(3) the method according to (1) or (2), wherein

15 the WT1 peptide further has an ability to bind to an HLA-
DRB1*0405 molecule and/or HLA-DRB1*1502 molecule;

{(4) the method according to any one of (1)-(3),
wherein the WT1l peptide has an ébility to bind to an HLA-
DRB1*1501 molecule, HLA-DPB1*0901 molecule, HLA-DPB1*0501

20 molecule, HLA-DRB1*0405 molecule and HLA-DRB1*1502
molecule;

(5) the method according to any one of (1)-(4),
wherein the WT1l peptide 1s a peptide comprising an amino
acid sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gln Met

25 ‘ His>Ser Arg Lys His (SEQ ID No: 2);



DRB1*0405 molecule and/or HLA-DRB1*1502 molecule; (4) the method according to any one
of (1)-(3), wherein the WT1 peptide has an ability to bind to an HLADBB1*1501 molecule,-DPB1*0901
molecule, HLA-iPb1*0501 20molecule,HLA-DRH1*0405moleculeandHLA-DRB1*1502 molecule;

(5) the method according to any one of (1)-(4), wherein the WT1 peptide is a peptide comprising an
amino acid sequence: Lys Aug Tyr Phe Lys Leu Ser Hi5 Leu Gin Met 25His Ser Arg Lys His (SEQ ID
No: 2); 7 (6) the method according to any one of (1)-(5), wherein the addition of the WT1
peptide to the antigen-presenting cell is practiced by the addition of the WT1 peptide, the addition of

an expression vector compr|§|@g Sthe. pg{g@ﬂggotéd@c%qqﬁq{@g the Vg;l;g, pgggdeogr th@ adplg;tpn of a

cell including the expression vector; (7) a composition for activating a helper T cell by the

addition of a Willdeeptide te,an antigen-presenting:cell,pompysing:the WLL peptide,wheyein the WT1
peptide 10has an ability to bind to any one of an HLA-DRB1*1501

molecule, HLA-DP&12090molesuleandHLA-BPB1#@801by the addition of the WTL
peptide, the addition o©f an expression vector comprising
5 the polynucleoctide encoding the WT1l peptide or the addition
of a cell including the expression vector;
(7) a composition for activating a helper T cell
by the addition of a WT1l peptide to an antigen-presenting

cell, comprising the WT1l peptide, wherein the WT1l peptide

10 has an ability to bind to any one of an HLA~-DRB1*1501
molecule, HLA-DPB1*0901 molecule and HLA-DPB1*0501
molecule;

(8) a method for the treatment or prevention of a
cancer in a subject, comprising adding a WT1 peptide to an
15 antigen-presenting cell, and thereby activating a helper T
cell, wherein the WT1l peptide has an ability to bind to any
one of an HLA-DRB1*1501 molecule, HLA-DPB1*0901 molecule

and HLA-DPB1*0501 molecule;
(9) a pharmaceutical composition for the
20 treatment or prevention of a cancer by activating a helper
T cell by the addition of a WTl peptide to an antigen-
presenting cell, comprising the WT1 peptide, wherein the
WT1l peptide has an ability to bind to any one of an HLA-
DRB1*1501 molecule, HLA~DPBl*O90l molecule and HLA-

25 DPB1*0501 molecule;



molecule; (8) a method for the treatment or prevention of a cancer in a subject, comprising
-adding a WT1 peptide to an 15 antigen-presenting cell, and thereby activating a helper T cell, wherein
the WTI peptide has an ability to bind to any one of an HLA-DRB1)"1501 molecule HTA-DTB1*0901
molecule and HLA7DPB1'0501 molecule; (9) apharmaceuticalcompositionforthe 20 treatment
or prevention of a cancer by activating a helper T cell @y the addition of a WT1 peptide to an
antigen-presenting cell, comprising the WT1 peptide, wherein the WT1 peptide has an ability to bind to
any one of an MLADRB1*1501 molecule, HLA-DPB1*0901 molecule and HLA- 25DPB1*0501

molecule; (10 an anfiggdy hinding specifically fo 2 WT1 peptde, whereinhe WT},peptide.
has an ability to bind to any one of an HLA7DRB1*1501 molecule, HLA-DPB1*0901 molecule and

HLA-DPB1*05Q1 malgeule; e re 1 n(1d) @ method gt the-detetminatian,;of the presencg oramount of
a WT1 peptide in any one of an HLADRB1*1501-positive, HLA-DPB1*0901-positive and

HLADPB1*050dnpositivessubjeet, camprising-prz1(8) seacting aneantitWT1 antibodynyitpa sample
from the 10subject; and (b) determining the presence or amount of the anti-WT1 antibody binding
specifically to the Wdd pepiide contained inensamples ¢1i2)sa method for the treatment or prevention

of 15 a cancer, comprising adding a WTI peptide to an antigen-presenting cell, and thereby activating
a helpersT cell, and administéetihg the actieateddelger:T celhto adebpact iwhereimtheoWT lpeptide has
an ability to bind to an HLADRB1*1501 molecule, HLA-DPB1*0901 molecule or HLA-DPB1*0501
20molecule; presence or amount of a WT1l peptide in any one of an HLA-
DRB1*1501-positive, HLA-DPB1*0901-positive and HLA-
DPB1*0501~-positive subject, comprising:
(a) reacting an anti-WT1l antibody with a sample from the
10 subject; and
(by determining the presence or amount of the anti-WT1
antibody binding specifically to the WT1 peptide contained
in the sample;
(12) a method for the treatment or prevention of
15 a cancer, comprising adding a WT1l peptide to an antigen-
presenting cell, and thereby activating a helper T cell,
and administering the activated helper T cell to a subject,
wherein the WT1l peptide has an ability to bind to an HLA-
DRB1*1501 molecule, HLA-DPB1*0%01 molecule or HLA-DPB1*(0501
20 molecule;
(13) a pharmaceutical composition for  the
treatment or prevention of a cancer, comprising a helper T
cell activated with a WT1l peptide, wherein the WT1l peptide

has an ability to bind to any one of an HLA-DRB1*1501

25 molecule, HLA-DPR1*0901 molecule and HLA-DPB1*0501



(13)a pharmaceuticalcomposition for the treatment or prevention of a cancer, comprising a helper T
-cell activated with a W71 peptide, wherein the WTI peptide has an ability to bind to any r of an
HLA-DR21*1501 25molecule,HLA-D221*0901moleculeandHLA-DPB1*0501 9 molecule; (14)
a method for the determination of tine presence or amount of a WT1-specific helper T cell in any one
of an HLA-DRB1*1501-positive, ::LA-DPBl*0901-posiﬁve 5and HLA-DPB1*0501-positive subject,
comprising: (&) reacting a complex of a WT1 peptide and an BLADRB1*1501 molecule,
HLA-DPB1*0901 molecule or HLA-DPB1*0501 molecule with a sample from the subject; and (b)
determining th%ﬁ%%g@g;or amount of a helper T cell 10recognizing the complex contained in the
sample; and (15) a method for the determination of the presence or amount of a WT1-specific

helper T cell in an HLA-DRB{111301-posifive,HhA-RBBL*Q9QL-pagitive kAt ion  of the
presence or amount of a WIl-specific helper T cell in any
one of an HLA-DRB1*150l-positive, HLA-DPB1*0901-positive
5 and HLA-DPB1*0501-positive subject, comprising:
(a) reacting a complex of a WT1 peptide and an HLA-
DRB1*1501 molecule, HLA-DPB1*0901 molecule or HLA-DPB1*0501
molecule with a sample from the subject; and
(b) determining the presence or amount of a helper T cell
10 recognizing the complex contained in the sample; and
(15) a method for the determination of the

presence or amount of a WT1~spéCific helper T cell in an

HLA-DRB1*1501-positive, HLA-DPB1*0901-positive, HLA-

DPR1*0501-positive, HLA~-DRB1*0405-positive or HLA-
15 DRBl*1502—positivé subject, comprising:

(a) stimulating a peripheral blood mononuclear cell,

invasive lymphocyte, tumor cell, cell in ascitic fluid,
cell in pleural fluid, cell in cerebrospinal fluid, bone
marrow cell or lymph node cell with a WT1l peptide; and

20 {b} determining the production of a cytokine or the
reaction of the helper T cell,
wherein a presence or an increase in the amount of the
production of the cytokine or the reaction of the helper T
cell indicates the presence or amount of the WTl-specific

25 helper T cell.



DPB1*0501-positive, HLA-DRB1*0405-positive or HLADp.31*1502+positive subject, comprising: (a)
'stimulating a peripheral blood mononuclear cell, invasive lymphocyte, tumor cell, cell in ascitic fluid,
cell in-pleural fluid, cell in cerebrospinal fluid, bone marrow cell or lymph node cell with a WT1 peptide;
and' 20 determining the production of a cytokine or the reaction of the helper T cell, wherein a
presence or an increase in the amount of the productic}rpof the cytokine or the reaction of the helper T
cell indicates the presence or amount of the WTI-specific 25helper T cell. 10 Effects of the Invention
[0009] The present invention provides a method for the 5 activation of a helper .71 cell with a WT1
peptide which binds to an HLA-DRB1*1501 molecule, HLA-DPH1*0901 molecule, HLA-DPB1*0501
molecule, HLA-DRB1*0405 molecule, and HLADRB1*1502 molecule and a composition for the same,

as well as a pharmageudticat compositionfer the treatment and/or 10prevention of a cancer by
activating a helper | cell, and

[0009]

The present invention provides a method for the

5 activation of a helper T cell with a WT1 peptide which

binds to an HLA-DRB1*1501 molecule, HLA-DPB1*0901 molecule,

HLA-DPB1*0501 molecule, HLA-DRB1*0405 molecule, and HLA-

DRB1*1502 molecule and a composition for the same, as well

as a pharmaceutical composition for the treatment and/or

10 prevention of a cancer by activating a helper T cell, and

the like. Therefore, it is possible to activate in vivo

and in vitro a helper T cell in the subject having any of

such MHC class II1 molecules, treat and prevent a cancer and

the 1like. Because about 90 % of Japanese people are

15 covered by the five types of MHC class II subclasses,

helper T cells can be activated to treat and/or prevent a

cancer in a very wide range of subjects.

Brief Description of Drawings
20 [0010]
Fig. 1 is a graph which represents the amount of
IFN-y produced by TA28.1 cell. In the figure, a
longitudinal axe represents concentration of IFN-v (pg/ml).
The graphs correspond to "the case of culturing peripheral

25 blood mononuclear <cells from an HLA-DRB1*1501-positive



the like. Therefore, is possible to activate in vivo and in vitro a helper T cell in the 'thlibject having
-anyof such MHO class Il molecules, treat and Prevent a cancer and the ILce. Because about 90 % of
Japanese people are 15 covered by the five types of MHC class Il subclasses, helper T cells can be
activated to treat and/or prevent a cancer in a very wide range of subjects. Brief Description of
Drawings 20[0010] Fig. 1 is a graph which repré%ents the amount of IFN-y produced by TA28.1
cell.In the figure, longitudinal axe represents concentration of IFN-y (pg/ml). The graphs correspond to
"the case of culturing peripheral 25blood mononuclear cells from an HLA-DR31*1501-positive 11

subject in the abgence.of the W1 peplide’, cthe £ase, of quityring 1428 cells i the pregenge of the

WT1 peptide (black)", "the case of culturing peripheral blood mononuclear cells from an

HLA-DR81*15Q1negative subieet in the absence of the Wi peplide’s fthe case;ef cyliupngperipheral
blood mononuclear cells from an HLA-DRE1*1501- negative subject in the presence of the WT1

peptide” startingsfremithe Jeft, respectivelysEig. 2is a graphk whiehyrepresents-ibe amouptscefd10IFN-y,
IL-4 and IL-10 produced by TA28.1 cell.In the figure, a longitudinal axe represents concentration
- (pg/ml). raphseortespond the Maduesrofn M-y 1A-Dasd H1-401stadingtftom thetefect in
5 the absence of the WT1l peptide”, "the case of culturing
peripheral blood mononuclear cells from an HLA-DRB1*1501-
negative subject in the presence of the WT1l peptide"”
starting from the left, respectively.
Fig. 2 i1s a graph which represents the amounts of
10 IFN-vy, IL-4 and IL-10 produced by TAZ8.1 cell. In the
figure, a longitudinal axe represents concentration (pg/ml).
The graphs correspond the values of IFN—y;AiL—4 and IL-10
starting from the left.
Fig. 3 is a graph which represents the amounts of
15 IFN-y, IL-4 and IL-10 produced by El15.2 cell. In the
figure, a longitudinal axe represents concentration (pg/ml).
The graphs correspond to the values of IFN-y, IL-4 and IL-
10 starting from the left.
Fig. 4 represents the productions of IFN-y and
20 IL-17 by HLA-DPB1*0501/70501-positive mononuclear cells.
In the figure, a horizontal axe represents IFN-y, and a
longitudinal axe represents IL~17. Fig. 4a represents the
cells without stimulating with the WT1l peptide, and Fig. 4b

represents the cells stimulated with the WT1l peptide.

25 Fig. 5 is a graph which represents the growth of



Fig. 3 is a graph which represents the amounts of 15 IFN-y, IL-4 and IL-10 produced by 15.2 cell. In
-the figure, a longitudinal axe represents concentration (pg/ml). The graphs correspond to the values of
IFN-y, IL-4 and IL-10 starting from the left. Fig. 4 represents the productions of IFN-y and 20 IL-17 by
HLA-DPB1*0501/ 0501-positive mononuclear cells. In the figure a horizontal axe represents IFN-y,
and a longitudinal axe represents IL-17. Fig. 4a represeéfits the cells without stimulating with the WTI
peptide, and Fig. 4b represents the cells stimulated with the WT1 peptide. 25Fig. 5 is a graph which
represents the growth of 12 TA28.1 cells. In the figure, a longitudinal axe represents cpm ( x 104) .

The graphs corgsporyd fo e case of coculiring TA28. Ligsll it perigherglblpod mangnuclear

cells without Pulsing with a Wrll peptide®, "the case of 5 coculturing TA28.1 cells with peripheral blood

mononuclear c%gﬁlpulkszgd withya WT %Q%pti%erg@%k)"c'gggggggg&cu@gring JA28.1 cells with

peripheral blood mononuclear cells pulsed with a Val peptide in the presence of an anti-MHO class |
antibody"”, "the case of coeulturingBA28.2.10 sellsi with peripperat blood meronusciear cells pulsed

with a WT1 peptide in the presence of an anti-HLA-DR antibody (shaded)", "the case of coculturing
TA28.1 cells with pesipherahbleed monendglearieglls pulsed witk atWdd 'peptide.in presence of
ananti-HLA-DQ antibody" "the 15 case of coculturing TA28.1 cells with peripheral blood mononuclear
cells pulsed wittba W T1 peptidg kethelpresdrice ofiarhante HlAaBPadntibbdytstarimgrfrarhdbe left,
respectively. 6 is a graph which represents the growth of 20 E15.2 cells. In the figure,
a longitudinal axelrepresentsacpmw(ktI04 ). THE lgraphistcotrespdnichtokttie caseraf cocudttring 15.2
cells with peripheral blood mononuclear cells from an HLA-DPB1*0901-positive subject without pulsing
with a WT1 pepiidéu1the €adet6Bedculbsring E 16: 2 5 aetis wintle perphe i blooti shensifuciear cells

from an HLA- _
cells pulsed with a WT1l peptide in the presence of an anti-

MHC class I antibody”, "the case of coculturing TA28.1

10 cells with peripheral blood mononuclear cells pulsed with a

WT1l peptide in the presence of an anti-HLA-DR antibody

(shaded)", "the <case of coculturing TAZ8.1 ééils with

peripheral blood mononuclear cells' pulsed with a WTl

peptide in the presence of én anti~HLA-DQ antibody", "the

15 case of coculturing TA28.1 cells with peripheral blood

mononuclear cells pulsed with a WI1l peptide in the presence

of an anti-HLA-DP antibody"  starting from the Ileft,
respectively.

Fig. 6 is a graph which represents the growth of

20 E15.2 cells. 1In the figure, a longitudinal axe represents

cpm  (x 10%). The graphs correspond to "the case of

coculturing E15.2 cells with peripheral blood mononuclear

cells from an HLA-DPB1*090l1-positive subject without

pulsing with a WT1l peptide", "the case of coculturing E15.2

25 cells with peripheral blood mononuclear cells from an HLA-~



DP3Ik090I_positive subject pulsed with a WT1 peptide (black)", "the cases of coculturing E15.2 cells
‘with peripheral blood Mononuclear cells from an HIA-OP81*0901- negative subject without pulsing with
a WT1 peptide”, the case of cocultp g flI5.2 cells with ceripheral blood mononuclear cells from an
HLA-OPB1*0901-negative subject pulsed with a WT1 peptide" starting from the left, respectively.

Fig. 7 is a graph which represents the growth of 10 E152 cells. In the figure, a longitudinal axe
represents cpm. The graphs correspond to "the case of coculturing E15.2 cells with peripheral blood
mononuclear cells withut pulsing with a WTI peptide", "the case of coculturing :15.2 cells with

 peripheral bloagemongagslear cells;pulsed with a-15 W, peptide, (hiack)', "thgease of goeylturing

E15.2 cells with peripheral blood mononuclear cells pulsed with a WT1 peptide in the presence of an

anti-ME-IC class,antigady’, "the case of sesultying Bds.2168lls with peripheral blood mopanyclear
cells pulsed with a WT1 peptide in the presence 20 of an anti-HLA-DR antibody", "the case of

coculturing E15.2:Gellsavith pesiphesal doashmenesucleanells pulsed avith grWTidppeptiveoin-the
presence of an anti-HLA-DQ antibody", and "the case of coculturing E15.2 cells with peripheral blood
mononuclear cedls pulsed wittba WT 1 peptide tn thel 25presericenofandarniti-HeA:ER ahtibddy éshaded)”
starring from 14 the left, respectively. 8 is a graph which represents the growth of
HLA-F2B1*050&1%0501 £positive: hiononugledt cellg.In ded figurey atlongitadinahaxe tepresents
cpm.The graphs 5 correspond to "the case without stimulation with a WT1 peptide" and "the case with
stimulation witfharWTdPeptide " &tarning froprtheleft TeplateL 901 -negative subject

pulsed with a WT1l peptide" starting from the left,
respectively.

Fig5 7 is a graph which represents the growth of

10 E15.2 celis. In the figure, a longitudinal axe represents

cpm. The graphs correspond to "the case of coculturing

E15.2 cells with peripheral blood mononuclear cells without

pulsing with a WT1l peptide"™, "the case of coculturing E15.2

cells with peripheral blood mononuclear cells pulsed with a

15 WTLl peptide (black)", "the case of coculturing E15.2 cells

with peripheral blood mononuclear cells pulsed with a WT1

peptide in the presence of an anti-MHC class I antibody",

"the case of coculturing E15.2 cells with peripheral blood

mononuclear cells pulsed with a WI1l peptide in the presence

20 of an anti-HLA-DR antibody", "the case of coculturing E15.2

cells with peripheral blood mononuclear cells pulsed with a

WT1l peptide in the presence of an anti-HLA-DQ antibody",

and "the case of coculturing E15.2 cells with peripheral

blood mononuclear cells pulsed with a WT1 peptide in the

25 presence of an anti-HLA-DP antibody (shaded)"” starting from



Fig. 9 represents that the growth of HLADPB1*0501/0501-positive mononuclear cells is suppressed by
anti-MLA-DP antibodies. In-the figure, a longitudinal axe represents cpm- The graphs correspond to

"the case without stimulation with a WT1 peptide”, "the case with stimulation with a control peptide
from HIV", "the case with stimulation with a WTI peptide”, "the case with stimulation 15 with a WTI
peptide in the presence of an anti-HLA-DR antibody", ‘the case with stimulation with a Will peptide in
the presence of an anti-HLA-DQ antibody" and "the case with stimulation with a Val peptide in the
presence of an antiHLA-DP antibody" starting from the left, respectively. 20 Fig. 10 is a graph which
represents the.growth. of E15.2.cellin.the cases of using various concentration of a WTI peptide. In the
figure, a longitudinal axe represents cpm (x 104), and a horizontal axe represents the concentration of

the WT1 peptide. 15 Best Mode. fog Cagrying,@QuttheJaventiond00diknts +HR 0ge aspecl; the
present invention relates to a method for the activation of a helper T cell, comprising 5 adding a WT1
peptide to an atigepgresentiny Cel,cangthereby activatingthe heiper tE€ellswhereinthe ¥¥E1L
peptide has an ability to bind to any one of an HLA- DRB1*1501 molecule,HLA-0P31*0901 molecule
and MLA- DPB1*§60%& mokecule:ny iHe:preseht imventiors ghe Y¥Tt sLOqeptide réfees agpeqpde
consisting of a part of the amino acid sequence of human WT1 protein shown in SEQ ID No: 1, a
peptide Which has assubstitutidry, motifications er delétiorniof oné iovsévdrabamindtacids inié amino
acid sequence, and has an ability to bind to any one of an HLA-DRS1*1501 15 molecule,
HLA-DPB1*090¢néleelilecdrtl HEASDP3$=0501Mmofectie!l lot Blpeptitetih vihith Varers sdbstances
such as an amino acid, a peptide or an analog thereof may be attached at hte N-terminus and/or the
C-terminus of thedgeptite. Thesubstance’dan BE pR&CEssE8 or example, by an enzyme in a 20 living
body or through a process such as intracellular rocessintg? and finally the WT1 Peptide becomes the

form which can bind to any éré of ar HLASBRBI®1561 mgiédule, HEA-DPB 0801 Aoleélité and
HLA-DP31*05%{3Qlo*l%%%l%l'gg@sijpstance.may be a substance that modulates the solubé!i%y

positive’mononuclear cells 15 suppresse

10 anti-HLA-DP antibodies. In-the figure, a longitudinal axe
represents cpm. The graphs correspond to "the case without
stimulation with a WT1l peptide", "the case with stimulation
with a control ©peptide from HIV", "the case with
stimulation with a WT1 peptide™, "the case with stimulation

15 with a  WT1l peptide in the presence of an anti-HLA-DR
antibody", "the case with stimulation with a WT1l peptide in
the presence of an anti-HLA-DQ antibody" and "the case with
stimulation with a WT1 peptide in the presence of an anti-
HLA-DP antibody" starting from the left, respectively.

20 Fig. 10 is a graph which represents the growth of
E15.2 cell in the cases of using various concentration of a
WT1 peptide. In the figure, a longitudinal axe represents
cpm (x 10%, and a horizontal axe represents the
concentration of the WT1l peptide.

25




250f the WT1 peptide of the present invention, or increases 16 itsstability(resistancetoprotease,etc.).
‘Alternatively, it may be a substance that delivers the WTI peptide of the present invention specifically,
for example, to a given tissue or organ, or increases the efficiency Of 5 uptake by an
antigen-presenting cell or the like. Alternatively, it may be a WII peptide which is restricted to the same
type of an MEC class | molecule as that of a subject from which an antigen-presenting cell is derived.
[0012] 10The WT1 peptide of the present invention has an ability to bind to any one of an
HLA-DRB1*1501 molecule, HLA-DPB1*0901 molecule and HLA-DPB1*0501 molecule. Thus, the INT1

peptide may beagggpggggvmg}hggg%gm%tyégpi%@ atleas twa of an HLA-DRB1*1501 molecule,
=- 15 DPB1*0901 molecule and ELA-DPBI*0501 molecule, or a peptide that has an ability to bind to

an HLA-DRB1*1501 molecule@and/or HLA-DPB1*0901 molecule and/or HLA-Dpel*0501 molecule, and
an MLA class Il molecule other than the molecules, for example, a peptide which has an ability to bind
to an HLA- 20 DRB1*1501 melestle, #HA=DRBX¥040b raclegtleandiar ELADR3121%2Q2 mwlecule, a

peptide which has an ability to bind to an HLA-DPB1*0901 molecule, HLA-DR31*0405 molecule
and/or HLA-DREI*1502 matecutes apeptide mikieh hes an akility4a bind ¢@ ah HBADRPBRI0501
molecule, HLA-DRB1*0405 molecule 25and/or ELA-DRB1*1502 molecule, or a peptide which has an
17 5 adding a WT1l peptide to an antigen-presenting cell, and
thereby activating the helper T cell, wherein the WT1
peptide has an ability to bind to any one of an HLA-
DRB1*1501 molecule, HLA-DPB1*0901 - molecule and HLA-~
DPB1*0501 molecule. In the present invention, the WT1
10 peptide refers a peptide consisting of a part of the amino
acid sequence of human WT1 protein shown in SEQ ID No: 1, a
peptide which has a substitution, modification, or deletion
of one to several amino acids in the amino acid seguence,
and has an ability to bind to any cne of an HLA-DRB1+*1501
15 molecule, HLA-DPB1*0901 molecule and HLA-DPB1*0501 molecule,
or a peptide in which various substances such as an amino
acid, a peptide or an analog thereof may be attached at hte
N-terminus and/or the C-terminus of the peptide. The
substance can be processed, for example, by an enzyme in a
20 living body or through a process such as intracellular
processing, and finally the WT1 peptide becomes the form
which can bind to any one of an HLA-DRB1*1501 molecule,
HLA-DPB1*0901 molecule and HLA-DPB1*0501 molecule. The

substance may be a substance that modulates the solubility

25 of the WITl peptide of the present invention, or increases



ability to bind to an HDA-DR31*1501 molecule, ELA-DPB1*0901 molecule, HLA-PB1*0501 molecule,
HMA-DRB1*0405 molecule and/or HLA-DRB1 502 Molecule. Because a WT1 peptide having an
amino acid sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gin Met His Ser Arg Lys His (SEQ ID No:.
2) has an ability to bind to an HLA-DRB1 1501 molecule, an HLADPB1*0901 molecule, an
'HLA-DPB1*0501 molecule, an HLA7 DRB1*0405 mole]céle and an HLA-DRB1*1502 molecule, the
WT1 peptide having such an amino acid sequence is preferable. 10 In general, an NBC class
lI-binding peptide consists of 10- 25 amino acids. Therefore, the WT1 peptide preferably has an amino

acid sequence gggsisting@;gp_-L%Q?mino @{:gjssi [00137, tolhe V%'E%pggggee of theeyerceg)ept [

fention can be synthesized by methods generally used in the art or modifications thereof. Such

methods are describedforexample,dnPeptide Synthesis, dnterscience, New Yorks 1966; fhe
Proteins, Vol 2, Academic Press Inc., New York, 1976 ; Peptide-Gosei, Maruzen Co., Ltd., 1975;

Peptide: 20Gosgi (Noi KisosFo dilkens Marsraen €ovd:d.: 4985pand hyakunin/NotaihatsuiZaky),
Vol.14,Pept de-Gose__ Hirokawa - Book store, 1991. [0014] The WT1 peptide of the

present inventiam can also=25hel prepared-using genetce engineerng seatiniquesthasesnary tbe
information about the nucleotide sequence that encodes the WT1 peptide. Such genetic engineering
techniques arewyelbkrowrictp a persoreskilietkim-theestj@015] cellThecantigemgpresénting cell
refers to a cell such as a dendritic cell which can present the WT1 peptide together with a MHO class Il
molecule to a Welperrmeéh vethe liket Thas, &sulsjiedtTlom suridld thevantigenipresenting-célk’ derived
must have the same subclass of 10 NBC class Il (for example, HLA-DRB1*1501, -DPB1*0901, '
HLA-DP.P.1*0501, EASDRE120405°6r HBA-DRBIFI502)2a5that foCwhithlthe 28déd-#VT Ppeptide
binds.

subject from which an antigen-presenting cell is derived.
[0012]

10 The WT1l peptide of the present invention has an
ability to bind to any one of an HLA-DRB1*1501 molecule,
HLA-DPB1*0901 molecule and HLA-DPB1*0501 molecule. Thus,
the WI1l peptide may be a peptide which has an ability to
bind to at least two of an HLA-DRB1*1501 molecule, HLA-

15 DPB1*0901 molecule and HLA-DPB1*0501 molecule, or a peptide
that has an ability to bind to an HLA-DRB1*1501 molecule
and/or HLA-DPB1*0901 molecule and/or HLA-DPB1*0501 molecule,
and an HLA class II molecule other than the molecules, for
example, a peptide which has an ability to bind toc an HLA-

20 DRB1*1501 molecule, HLA-DRB1*0405 molecule and/or HLA-
DRB1*1502 molecule, a peptide which has an ability to bind
to an HLA-DPB1*0901 molecule, HLA-DRB1*0405 molecule and/or
HLA-DRB1*1502 molecule, a peptide which has an ability to
bind to an HLA-DPB1*0501 molecule, HLA-DRB1*0405 molecule

25 and/or HLA-DRB1*1502 molecule, or a peptide which has an



[0016] In general, a helper T cell is activated by the recognition of an antigen pep ide,through
-an MHO class Il molecule on the surface of an antigen-presenting cell by TOR-003 complex on the
surface of the T cell, and the stimulation of an integrin on the surface of the T cell by an integrin ligand
on the surface of the n gen-presen ing 20 cell. In the present invention, the activation of the helper T
cell encompasses not only the activation of the helper T/cell but also the induction and growth of the
helper | cell. As described above, the activated helper T cell has a function to activate an immune
system by 25increasing the induction, growth or activation of a B cell 19 or T cell. Thus, the method

for the activatioarbgfla elp% T, (ief!l ofttlowe ﬂeﬁjgﬁe&tmﬁn R%y[ggg Iaé,arhﬁgjyg gtlt,hg y in the

treatment of a Gancer of the like. Alternativel elper T cell activated In vitro using the method of the

present inventign can be used {0 treakonpreyent 4 cancer or thetike rorrcanbe ysed as.an, adjuvant

therapy in the same. The activation of the helper T cell can be determined by measuring the amount of

the production gp geeretionof aerokingsuchas ap interferon aad anskinterigukin, angthedike.
L0017] The addition of the WT1 peptide to the antigen-presenting cell may be practiced directly

by the additionrof the: YW EL peptide; of dndirestybyribe additionzof @nmexpression.yectoe Gomprsing a
polynucleotide encoding the WT1 peptide or the addition of a cell comprising the expression vector.
The expeessiomyectoecoraprisitg theipaely swicledtige Bneoding thes YOI | peptide, and thescedn
comprising the expression vector can be produced by the 20method well known to the person skilled
in the art. [0018Jpility Intamothendspect, thepréSeént imEntibh(rélates te axcompositionHoR activating

a helper T cell by the addition of a WT1 peptide to an antigen-presenting cell, 25comprising the WT1
peptide1 Where%é*\@/ﬁ'@_lpemﬁaléan an HLA-DPB1*0501 molecule, an HLA-

DRB1*0405 molecule and an HLA-DRB1*1502 molecule, the WT1
peptide having such an amino acid sequence 1is preferable.
10 In general, an MHC class II-binding peptide consists of 10-
25 amino acids. Therefore, the WT1l peptide preferably has
an amino acid sequence consisting of 10-25 amino acids.
[0013]
The WT1 peptide of the present invention can be
15 synthesized by methods generally wused 1in 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,
1976 ; Peptide-Gosei, Maruzen Co., Ltd., 1975; Peptide-
20 Gosei No Kiso To Jikken, Maruzen Co., Ltd., 1985; and
Iyakuhin No Kaihatsu (Zoku), Vol. 14, Peptide-Goseld,
Hirokawa - Book store, 1991.
[0014]
The WT1 peptide of the present invention can also

25 be prepared using genetic engineering technigues based on



20 ability to bind to any one of an HLA-DRB1*1501 molecule, HLA-DPB1*0901 molecule and
‘HLA-DPB1*0501 molecule. When the composition of the present invention is administered to an
MLA-DRB1 1501, HLA-DPB1*0901 or Hi.i-DPB1*0501-positive 5subject, an immune system in the
subject is activated by the activation of the helper T cell in the subject. The WT1 gene is expressed at
high levels in various cancers and tumors including he%gatopoietic tumors such as leukemia,
Myelodysolastic syndrome, multiple myeloma or malignant 0 lymphoma, and solid cancers such as
gastric cancer, colon cancer, lung cancer, breast cancer, germ cell cancer, hepatic cancer, sKin

cancer, bladder gancef; pIgsiRte cancer tedne canger. cenieal caner oLoverian cangef, Therefore,

the composition of the present invention can be 15used as an adjuvant therapy In the treatment or

prevention of a.eancgh Alternatively, theshelperk cell activated Hsing the composition of the present

invention can be used, for example, as an adjuvant in the treatment of a'cancer. 10019] 20As

described abovg, the WEl,peptide; obthedyesentiinveationmaybesa peptide which has an ability to
bind to at least two of an HLA-DRB1*1501 molecule, HLADPB1*0901 molecule and HLA-DPB1*0501

molecule, or a peptide whicl bag an ability to bind to an HLA-DRB1*1501 molecule 25and/or
HLA-DPS1*0901 molecule and/or HLA-D921*0501 molecule, 21

5 The antigen-presenting cell refers to a cell such

as a dendritic cell which can present the WT1l peptide

togeﬁher with a MHC class II molecule to a helper T cell or

the like. Thus, a subject from which the antigen-

presenting cell is derived must have the same subclass of

10 MHC c¢lass II (for example, HLA-DRB1*1501, HLA-DPB1*0901,

HLA-DPB1*0501, HLA-DRB1*0405 or HLA-DRB1*1502) as that to
"which the added WT1 peptide binds.

[00106]

In general, a helper T cell is activated by the

15 recognition of an antigen peptide through an MHC class II

molecule on the surface of an antigen-presenting cell by

TCR-CD3 complex on the surface of the T cell, and the

stimulation of an integrin on the surface of the T cell by

an integrin ligand on the surface of the antigen-presenting

20 ceil. In the present invention, the activation of the

helper T cell encompasses not only the activation of the

helper T cell but also the induction and growth of the

helper T cell. As described above, the activated helper T

cell has a function to activate an immune system by

25 increasing the induction, growth or activation of a B cell



and an MHC class Il molecule other than them.Thus, as long as the antigen-presenting cell is derived
from a subject positive for an NEC class Il subclass to which the W11 peptide of the present invention
can bind, the effect 5of activating the helper T cell of the composition of the present invention can
result. [0020] The composition of the present invention comprise in addition to the WT1 peptide,
for example, a 10 carrier, an excipient, an additive or the like. Because the WT1 peptide comprised in
the composition of the present invention activate the helper peptide specifically to the WT1 peptide,
the composition may comprise an NEC class I-restricted WT1 peptide, or it may be used with the

peptide. [0021], T -Ehe method for ysing the compesition;of the.present inyention can he.

appropriately selected depending on conditions such as the desired activation of the helper T. cell, the

state of the antigen-presentingeelb Examples 20of sush methods.include, byt are netimitad:to,
intradermal administration, subcutaneous administration, intramuscular administration, intravenous

administration, ttasakagministrationsand-erad adarnistration, and 4he @dditionto atcidture megdjum of
the antigen-presenting cell. 25The amount of the WT1 peptide comprised in the composition
Alternatively, the helper T cell activated in vitro using
5 the method of the present invention can be used to treat or
prevent a cancer or the like, or can be used as an adjuvant
therapy in the same. The activation of the helper T cell
can be determined by measuring the amount of the production
or secretion of a cytokine such as an interferon and an
10 interleukin, and the like.

[0017]

The addition of the WTl peptide to the antigen-
presenting cell may be practiced directly by the addition
of the WTl peptide, or indirectly by the addition of an

15 expression vector comprising a polynucleotide encoding the
WTl peptide or the addition of a cell comprising the
expression vector. The expression vector comprising the
polynucleotide encoding the WT1 peptide, and the cell
comprising the expression vector can be produced by the

20 method well known to the person skilled in the art.

[0018]

In another aspect, the present invention relates
to a composition for activating a helper T cell by the

addition of a WT1l peptide to an antigen-presenting cell,

25 comprising the WT1l peptide, wherein the WT1 peptide has an



22 of the present invention, as well as the form, the number of times of use and the like of the
composition of the present invention can be appropriately selected depending on conditions such as
the desired activation of the helper 5T cell, the state of the antigen-presenting cell. [0022] Ina
further aspect, the present invention relates to a composition for activating a helper T cell by the
addition of a WT1 peptide to an antigen-presenting celf910 comprising an expression vector
comprising a polynucleotide encoding the WT1 peptide or a cell comprising the expression vector,
wherein the WT1 peptide has an ability no bind to any one of an HLA-DRB1*15C1 molecule,

HLADPB1:0803,moleeyle a0d,1TA DEB190501 molecule, The 1gexpiession vecipr compusing the

pofynucleotide encoding the WT1 pentand the cell comprising the expression vector are described

above. [00231 i, anether aspeet the present invention; xelaes Pojiogise of an expressionyector
comprising a polynucleotide encoding a WTI peptide, or a cell comprising the expression vector for the
manufacture of:-the compesition.dd024] the presdf@ fURther aspect; thepresentinvention o
an HLA-DRB1*1501, HLA-DPB1*0901 or HLA-DPB1*050l-positive
5 subject, an immune system in the subject is activated by
the activation of the helper T cell in the subject. The
WT1l gene 1s expressed at high levels in various cancers and
tumors including hematopocietic tumors such as leukemia,
myelodysplastic syndrome, multiple myeloma or malignant

10 lymphoma, and solid cancers such as gastric cancer, colon
cancer, lung cancer, breast cancer, germ cell cancer,
hepatic ‘cancer, skin cancer, Dbladder éancer, prostate
cancer, uterine cancer, cervical cancer or ovarian cancer.
Therefore, the composition of the present invention can be

15 used as an adjuvant therapy in the treatment or prevention
of a cancer. Alternatively, the helper T cell activated
using the composition of the present invention can be used,
for example, as an adjuvant in the treatment of a cancer.

[0019]

20 As described above, the WT1 peptide of the
present invention may be a peptide which has an ability to
bind to at least two of an HLA-DRB1*1501 molecule, HLA-
DPB1*0901 molecule and HLA-DPB1*0501 molecule, or a peptide
which haé an ability to bind to an HLA-DRB1*1501 molecule

25 and/or HLA-DPB1*0901 molecule and/or HLA-DPB1*(0501 molecule,



:25relates to a kit for activating a helper T cell by the 22 addition of a TA771 peptide to an
antigen-presenting cell, comprising the WT1 peptide, wherein thefl WT1 peptide has an ability to bind
to any one of an HLA-DR31*1501 molecule, HIA-DPB1*0901 molecule and HLA-DPB1r0501
molecule. Preferably, theis used in the method for the activation of a helper T cell.The kit of the
present invention may comprise in addition to the WT1%geptide, for example, a means of obtaining an
antigen-presenting cell, a means to determine a helper T cell activity or the like. 10 In general, an
instruction manual is attached to the kit. By using the kit of the present invention, helper T cells can be

induced efficient] [OaglﬁSMQcang her asgﬁct,ntlg‘eL gé%ﬁ%r)t anC\ﬁggyonCBeA%te%%grﬁo. a kiﬁﬁqfsacti\é%ting a

- d g ; r .
helper T cell byat & addition of a Wi 1 peptide to an antigen-presenting cell, comprising an expression

Vector Comprising{ poévyncé%%tid%ﬁ@%@Hggr\é/;fé_npee_m@e,@glalceli comprising.the expigssion
vector, wherein the"WT1 peptide has an ability to bind to any one 20of an HLA-DRB1*1501 molecule,

HLA-DPB1-09Q1,mplequle andHLA-DRBI*QR04molequle s[0026k upc1ass to which the

WT1l peptide of the present invention can bind, the effect
5 of activating the helper T cell of the composition of the
present invention can result.

[0020]

The composition of the present invention may
comprise in addition to the WTl peptide, for example, a

10 carrier, an excipient, an additive or the like. Because
the WT1 peptide comprised in the composition of the present
invention activate the helper peptide specifically to the
WT1 peptide, the composition may comprise an MHC class I-
restricted WT1l peptide, or it may be used with the peptide.

15 [0021]

The method for wusing the composition of the
present invention can be appropriately selected depending
on conditions such as the desired activation of the helper
T cell, the state of the antigen-presenting cell. Examples

20 of such methods include, but are not limited to,
intradermal administration, subcutaneous administration,
intramuscular administration, intravenous administration,
nasal administration and oral administration, and the
addition to a culture medium of the antigen-presenting cell.

25 The amount of the WT1 peptide comprised in the composition



In another aspect, the present invention relates to a method for the treatment or prevention of a cancer
in 24 presenting cell, and thereby activating a helper T cell, wherein the WT1 peptide has an ability to
bind to. any one of an HLA-ORB1*1501 molecule, HLA-DPB1*0901 molecule and HLA-DPB17'0501
molecule. The method of the present invention is a method in which an irrmune system in the subject
is activated by the activation of a helper T cell, and a cahcer in me subject is treated or prevented. The
addition of the W-1 Peptide to the antigen-presenting cell may be practiced directly by the addition of
the WT1 10 peptide, or indirectly by the addition of an expression vector comprising a polynucleotide

encoding the W papids o the pdditign.af a.gell comaising the expression.vectar, 10077l o

As described above, the helper T cell recognizes 15the complex of any one of MHC class Il molecules,

particularly an HtA-DR31*1501 moleculeqHLADPBLA90]malgcule-gr HLADP310501 molecule

and the WT1 Peptide. Therefore, the subject is a subject having an MHC class Il molecule to which the
WT1 peptide bindss forrexample,tHbA- 20DRBE 150L-posive, HL A DRB10G0positive HLA-
DPB1*0501-positive subject. As described above, the WT1 peptide of the present invention May be a
peptide which bas asradility ¢ binghiorat dsast hwo akan HA-BRBK*1501 melececsHLAIRRB1 0901
molecule and HLA-DPB1*0501 molecule, 250r a peptide which has an ability to bind to an MLA- 25
DRB1*1501 molecaleland/oe Hi A=DP B 090k moteculie andior HADRB 156301 molecule, and an
MHC class Il molecule other than them. Thus, in such a case, it is possible to treat or prevent a cancer
in a subject positive for an MHOZXldss

In a further aspect, the present invention
relates to a composition for activating a helper T cell by
the addition of a WT1 peptide to an antigen-presenting cell,

10 comprising an expression vector comprising a polynucleotide
encoding the WT1l peptide or a cell comprising @ the
expression vector, wherein the WT1l peptide has an ability
to bind to any one of an HLA-DRB1*1501 molecule, HLA-
DPB1*0901 molecule and HLA-DPB1*0501 molecule. The

15 éxpression vector comprising the polynucleotide encoding
the WT1 peptide and the cell comprising the expression
vector are described above.

[0023]

In another aspect, the present invention relate

20 to use of an expression vector comprising a polynucleotide
encoding a WIT1l peptide, or a cell comprising the expression
vector for the manufacture of the composition.

[0024]

In a further aspect, the present invention

25 relates to a kit for activating a helper T cell by the




511 subclass to which the WII peptide of the present invention can ind 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 10
gastric cancer, colon cancer, lung cancer, breast cancer, germ cell cancer, hepatic cancer, skin
‘cancer, bladder cancer, prostate cancer, uterine cancer>cervical cancer or ovarian cancer.
Furthermore, the method of the present invention may be used with a method for the treatment or 15
prevention of a cancer with an MHC class | molecule-restricted WT1 peptide or a pharmaceutical

composition for the,same. [0028] Ingnother aspect, the pigsept invention folales 20108,y
pharmaceutlcaiacomposmon or tne treatrﬁeﬁt or prevention otaa caﬁcer Iﬁ a sﬁ?bjectnt%/ actlval’lng a

helper T cell by e gddition of. OTipeptide io an anfigen-presenfing.gell, g%g‘@i@@%@% W1
peptide, wherein the WTTI péptide has an ability to bind to any one of an HLA-

25DRB1*1501molecuie, 111A-DPB1*0901 moleculeand?ILA; 26 RP21#050% molegyie. The WTI gene
is expressed at high levelsinvariouscancersandtumorsincluding hematopoietic tumors such as
leukemia, myelodysplastic syndromenmutiplednyelama or malignaptlymphioma, anehsalidl e .
5 Preferably, the kit is used in the method for the
activation of a helper T cell. The kit of the present
invention may comprise in addition to the WT1l peptide, for
example, a means of obtaining an antigen-presenting cell, a
means to determine a helper T cell activity or the like.
10 In general, an instruction manual 1s attached to the kit.
By using the kit of the present invention, helper T cells
can be induced efficiently.
[0025]
In another aspect, the present invention relates
15 to a kit for activating a helper T cell by the addition of
a WIl peptide to an antigen-presenting cell, comprising an
expression vector comprising a polynucleotide encoding a
WT1 peptide, or a cell comprising the expression vector,
wherein the WT1 peptide has an ability to bind to any one
20 of an HLA-DRB1I*1501 molecule, HLA-DPB1*0901 molecule and
HLA-DPB1*0501 molecule.
[0026]
In another aspect, the present invention relates
to a method for the treatment or prevention of a cancer in

25 a subject, comprising adding a WT1l peptide to an antigen-



5 cancers such as gastric cancer, colon cancer, lung cancer, breast cancer, germ cell cancer, hepatic
‘cancer, skin cancer, bladder cancer, prostate cancer, uterine cancer, cervical cancer or ovarian
cancer. Therefore, the pharmaceutical composition of the present invention can be ICused for the
treatment or prevention of a canter. [0029] As described above, the WII peptide of the present
invention may be a peptide which has an ability to bind’tb at least two of an HLA-DREP'1501 molecule,
HLA- 15 DP21*0901 molecule and HLA-DPEU*0501 molecule, or a peptide which has an ability to
bind to an HLA-DRB1*1501 molecule and/of HLA-DP31)"0901 molecule and/cr HLA-DPB1*0501

molecule, and gn Mi(class ILmojeculg, other thanthern: Thy., a5 lang.as the anfigan-presenting cell

is derived from'a 20 subject positive for an MHC clas Il subclass to which the WT1 peptide of the

present inventign caphind,ithe pharmacautigal ¢ompasitionafithe present inyention gan, be used to
treat or prevent a cancer. [0030] 25When the pharmaceutical composition of the 27 present invention

is administeredto, fon exampleran MIEARDRBE1SSI-positiven HiAsDPBIFDGIopesitive:orand
HLADPB1*0501-positive subject, an immune system in a subject can be activated by the activation of

the helper T celitly-5the WI 5D peptigtel eermpesed in tha phanmacestical ¢omposition therehyrtreating
or preventing a cancer Thus, the pharmaceutical composition of the present invention may be used
togetherbwith thernwethiod for the treatneeritar preventionoaf ascancerorithe plyarmeacedticalche
composition 10for the same.
subject is activated by the activation of a helper T cell,
and a cancer in the subject is treated or prevented. The
addition of the WT1l peptide to the antigen-presenting cell
may be practiced directly Dby the addition of the WTl‘
10 peptide, or indirectly by the addition of an expression
vector comprising a polynucleotide encoding the WT1 peptide
or the addition of a cell comprising the expression vector.
[0027]
As described above, the helper T cell recognizes
15 the complex of any one of MHC <class II molecules,
particularly an  HLA-DRB1*1501 molecule, HLA-DPB1*0901
molecule or HLA-DPB1*0501 molecule and the WT1 peptide.
Therefore, the subject 1s a subject having an MHC class II
molecule to which the WT1l peptide binds, for example, HLA-
20 DRB1*1501-positive, HLA-DPB1*0801-positive or HLA-
DPB1*0501~-positive subject. As described above, the WT1
peptide of the present invention may be a peptide which has
an ability to bind to at least two of an HLA-DRB1*1501

molecule, HLA-DPB1*0901 molecule and HLA-DPR1*0501 molecule,

25 or a peptide which has an ability to bind to an HLA-



[0031] - The pharmaceutical composition of the present invention may comprise in addition to
‘the WT1 peptide as an active ingredient, for example, a carrier, an excipien Cr the like. The WT1
peptide comprised in the pharmaceutical composition of the present invention hinds to an MEIC class
Il molecule on the surface of an antigen-presenting cell and activates a helper cell. Therefore, the
pharmaceutical composition of the present invention m%@/ 20 further comprise an activator, growth
factor, inducer or the like of the helper T cell, or may comprise an MHC class 1-restricted WT1 peptide.
[0032] The method for administering the pharmaceutical 25composition of the present

invention can b approBrately, 28.selested.depending on. candiians such 3 the ype dilisease, the

condition of the subject or target site. Examples of such methods include, but are not limited to,

intradermal administration; sybeutanequs, administration, Hiptramuscular administrgtion, dptravenous
administration, nasal administration and oral administration. The amount of the peptide comprised in

the pharmaceutical-conmpgsitioniofitbe presest nvention as welkas; thelosage fernms,the pumber of
times of the administration and the like of the 10 pharmaceutical composition of the present invention
can be appropriatelyselesied depanding onrcandiionsstich@ssthetype et diseasejHbe condition of
the subject or the target site. The single dose of the peptide is usually, 0.0001 mg - 1000 mg,
preferably, 0.00r mgsub@0@ s3y. [0033)vhich Inkeefurihiet aspept; thie present tventionaetates to a
pharmaceutical composition for the treatment or prevention of a cancer in a subject by activating a
helper T cell byithesaddition oka WLhpeptiddto arencer to be treated or prevented

may be any one, and examples thereof include hematopoiletic
tumors such as leukemia, myelodysplastic syndrome, multiple
myeloma or malignant lymphoma, and solid cancers such as
10 gastric cancer, colon cancer, lung cancer, breast cancer,
germ cell cancer, hepatic cancer, skin cancer, Dbladder
“cancer, prostate cancer, uterine cancer, cervical cancer or
ovarian cancer. Furthermore, the ﬁ@thod of the present
invention may be used with a method for the treatment or
15 prevention of a cancer with an MHC class I molecule-

restricted WT1l peptide or a pharmaceutical composition for

the same.
[0028]
In another aspect, the present invention relates
20 to a pharmaceutical composition for the treatment or

prevention of a cancer in a subject by activating a helper
T cell by the addition of a WTl peptide to an antigen-
presenting cell, comprising the WT1 peptide, wherein the
WT1 peptide has an ability to bind to any one of an HLA-

25 DRB1*1501 molecule, HLA-DPB1*0901 molecule and HLA-



20 antigen-presenting cell, comprising an expression vector comprising a oolynucleotide encoding the
-WT1 peptide, or a cell comprising the expression vector, wherein the WT1 peptide has an ability to
bind to any one of an HLADRB1*1501 molecule, HLA-DRB1*0901 molecule and HLA- 25DPB1*0501
molecule. 29 [0034] In a further aspect, the present invention relates to use of a Wil peptide,
‘an expression vector comp:_ising a colynucleotide encotling the WT1 peptide, or a 5cell comprising
the expression vector for the manufacture of the pharmaceutical composition [0035] In another
aspect, the present invention relates to an antibody binding specifically to a WT1 peptide, 10 wherein

the WT1 pepti S ility to bind toany qne of an.HLA-D.R31*1501 molecule, an .
HLA-DP31*093§.P%?LO|GBCEU e ar%{cij Igfi\%EBl*Ogglemﬁg%uleqefhee ahﬁbo%xypoﬁetﬁes %?esgﬁt ir?vle%ktlion can
be prepared by,themeans gr,methad known to the persan skilled in the art, The antihody of the

present 15invention can be used for the diagnosis of various cancers, prognosis thereof or the like.
[0036] hematopoietic tumors such as leukemia, myelodysplastic

syndrome, multiple myeloma or malignant lymphoma, and solid
5 cancers such as gastric cancer, colon cancer, lung cancer,

breast cancer, germ cell cancer, hepatic cancer, skin

cancer, bladder cancer, prostate cancer, uterine cancer,

cervical —cancer or ovarian <cancer. Therefore, the

pharmaceutical compositign’of the present invention can be
10 used for the treatment or prevention of a cancer.

[0029]

As described above, the WT1 peptide of the
present invention may be a peptide which has an ability to
bind to at least two of an HLA~-DRB1*1501 molecule, HLA-

15 DPB1*0901 molecule and HLA-DPB1*0501 molecule, or a peptide
which has an ability to bind to an HLA-DRB1*1501 molecule
and/or HLA-DPB1*0801 molecule and/or HLA-DPB1*0501 molecule,
and an MHC class II molecule other than them. Thus, as
long as the antigen-presenting cell is derived from a

20 subject positive for an MHC class II subclass to which the
WT1l peptide of the present invention can bind, the
pharmaceutical composition of the present invention can be
used to treat or prevent a cancer.

[0030]

25 When the pharmaceutical composition of the



In another aspect, the present invention relates to a method for the determination of the presence or
-amount 200f a WT1 peptide in an HLATDRB1*1501-positive, HLA-
DPB1*0901-positiveorHLA-DPB1k0501-Positivesubject, comprising: (a) reacting an anti-WT1 antibody
with a sample form the subject; and 25(b) determining the presence or amount of the anti-wWT1 30
“antibody binding specifically to the WT1 peptide contameéd in the sample.For example, it is possible to
diagnose a cancer, prognosis thereof or the like by incubating the anti-WT1 antibody with a sample
from an HLA-DRB1*1501- positive., HLA-DP31*0901-pcsitive or HLA-DPB10501-positive subject, or

administering {he ANGVT) aptibedy fo an H.ORBATLSOL posit ¢ HLR DPR1I0901 posiiveptLA
DPBl*OSOl-po%ltlve subject, an ldetermlning,‘ or example, the position, Site Gr arhount thereof. The

wgiﬁlgégzgﬁﬁy@%?Pé%%%@i“&}é‘%”““ refers e an.anjbody which can spegifically yggognize the

DPB1*0501-positive subject, an immune system 1in a subject
can be activated by the activation of the helper T cell by

5 the WT1l peptide comprised in the pharmaceutical composition,
thereby treating or preventing a cancer. Thus, the
pharmaceutical composition of the present invention may be
used together with the method for the treatment or
prevention of a cancer or the pharmaceutical composition

10 for the same.

[0031]

" The pharmaceutical composition o©of the present
invention may comprise in addition to the WT1l peptide as an
active ingredient, for example, a carrier, an excipient or

15 the like. The WT1 peptide comprised in the pharmaceutical
composition of the present invention binds to an MHC class
IT molecule on the surface of an antigen-presenting cell
and activates a helper T cell. Therefore, the
pharmaceutical composition of the present invention may
20 further comprise an activator, growth factor, inducer or
the like of the helper T cell, or may comprise an MHC class
I-restricted WT1l peptide.
[0032]
The method for administering the pharmaceutical

25 composition of the present invention can be appropriately




present invention.The anti-WTI antibody may be a monoclonal antibody or polyclonal antibody.The
anti-WT1 antibody may be labeled.A known label such as a fluorescent label or a radioactive label can
be used as a el.By labeling it, the presence or amount of the WTI peptide can be determined readily
and rapidly. [0037] In another aspect, the present invention relates 20 to a kit for the determination of
the presence or amount of a WT1 peptide comprising fhe anti-WT1 antibody as an essential
component. [0038] Furthermore, in the determination of the presence 250r amount of the
WT1 peptide, when the WTI peptide has an 31 ability to bind to an HLA-DRB1*0405 molecule and/or

HLADRBL'1502 molacule. iisanssible to gigtermin the presencecer amountakthe id peptide in a
subject with such an MHC class Il subclass. [00391

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

- 1000 mg, preferably, 0.001 mg - 1000 mg.

15 [0033]

In a further aspect, the present invention
relates to a pharmaceutical composition for the treatment
or prevention of a cancer in a subject by activating a
helper T cell by the addition of a WT1l peptide to an
20 antigen-presenting cell, comprising an expression vector
comprising a polynucleotide encoding the WT1l peptide, or a
cell comprising the expression vector, whefein the WT1
peptide has an ability to bind to any one of an HLA-
DRR1*1501 molecule, HLA-DPB1*0901 molecule and HLA~-

25 DPB1*0501 molecule.



In another aspect, the present invention relates to a pharmaceutical composition for the treatment or
prevention of a cancer, comprising a helper T. cell activated with a WT1 peptide, wherein the WTI
peptide has 10an abilitybind to an any one of an HLA.-DBB1*1501 molecule, HLA-DPB1*0901
molecule and HLA-D2B1*0501 molecule. . The cancer js treated or preventea by the induction, grawth
or activation of a B cell or T cell by the activated helpe?% cell. Thus, the pharmaceutical composition of
the 15 present invention in this aspect may be used together with another method for the treatment or
prevention of a cancer or pharmaceutical composition for the same. The activation of the helper . cell
with the WT1 peptide encompasses not only the direct activation with the WT1 peptide but also 20
indirect activation with an expression vector comprising a polynucleot de encoding the WTI peptide or

a cell comprising the expressign vector {048  aspect, Thpharmaeeutical compesitien of the
present 25invention may comprise in addition to the activated helper T cell as an active ingredient, for

example, a carriel,sareexcipientgrdhedike.arhermethesfor administering the phasmaceutical r
composition of the present invention can be appropriately selected depending on conditions such as
the type of diseasep thes canditiorpof thestibjedct oi¢he targédti site. Hxanmjités pksuchimethodsanclude,
but are not limited to,intradermaladministration,subcutaneous

5 cell comprising the expression vector for the manufacture
of the pharmaceutical composition.
[0035]
In another aspect, the present invention relates
to an antibody binding specifically to a WTl peptide,
10 wherein the WT1 peptide has an ability to bind to any one
of an HLA-DRB1*1501 molecule, an HLA-DPR1*0901 molecule and
HLA-DPB1*0501 molecule. The antibody of the present
invention can be prepared by the means or method known to
the person skilled in the art. The antibody of the present
15 invention can be used for the diagnosis of various cancers,
prognosis thereof or the like.
[0036]
In another aspect, the present invention relates
to a method for the determination of the presence or amount
20 of a WT1l peptide in an HLA-DRB1*150l-positive, HLA-
DPB1*0901~positive or HLA-DPB1*0501-positive subject,
comprising:
(a) reacting an anti-WT1l antibody with a sample form the
subject; and

25 {(b) determining the presence or amount of the anti-wWTl



administration, intramuscular administration, intravenous administration,nasaladministrationandoral 10
administration. The amount of the helper T cell comprised in the pharmaceutical composition of the
present invention, as well as the dosage form, the number of times of the administration and the like of
the pharmaceutical. composition of the present invention can be appropriately 15 selected depending
‘on a condition such as the type of disease, the conditiot’of the subject or the target site. [0041]

In another aspect, the present invention relates to a method for the treatment or prevention of a
cancer, 20 comprising adding a WT1 peptide to an antigen-presenting call, and thereby activating a

helper T cell and admiaistering theacliyated helpenT,celb log subject, yherainne. WLL pepiide has
an ability to bind to any one of an HLA-DRB1*1501 molecule, HLA-DPB1*0901 molecule and

25HLA-DPB1*Q501+melesHigs; 133 [0042)- < xampn another aspectdbepresent inyentian selates to use
of a WT1 peptide for the manufacture of the pharmaceutical composition comprising an activated
helper T Rcell. {3043}r, prognosis thereof or the 1like by incubating the
anti-WT1l antibody with a sample from an HLA-DRB1*1501-
5 positive, HLA-DPB1*090l-positive or HLA-DPB1*0501-positive
subject, or administering the anti-WT1l antibody to an HLA-
DRB1*1501-positive, HLA-DPB1*0801-positive or HLA~
DPR1*0501-positive subject, and determining, for example,
the position, site or amount thereof. The anti-WT1
10 antibody of the present invention refers to an antibody
which can specifically recognize the WT1l peptide of the
present invention. The ~ anti-WT1 antibody may be a
monoclonal antibody or polyclonal antibody. The anti-WT1l
antibody may be labeled. A  known label such as a
15 fluorescent label or a radicactive label can be used as a
label. By labeling it, the presence or amount of the WT1
peptide can be determined readily and rapidly.
[0037]
In another aspect, the present invention relates
20 to a kit for the determination of the presence or amount of
a WT1 peptide comprising the anti-WT1l antibody as an
essential component.
[0038]
Furthermore, in the determination of the presence

25 or amount of the WT1l peptide, when the WT1l peptide has an



In a further aspect, the present invention relates to a method for the determining the presence or
-amount of a WT1-specific helper T cell in any one of an
10FILA-DRB1*1501-positive,HLA-DPB1*0901-positive and HLA- DPB1*0501-pos tive subject,
comprising:  reacting a complex of a WT1 peptid and an HLADR31*1501 molecule, HLA-OP31*0901
‘molecule or HLA-DPB1*0501 molecule with a sample ffom the subject; and 15(b) determining the
presence or amount of a helper T cell recognizing the complex contained in the sample. The sample
from the subject may be any one as long as there is a possibility that it contains a lymphocyte.

Examples of the, samples inglude bedy fluid suct as blood:erlyaph and.a, 20 tissue. The gomplex of a
WT1 peptide and an HLA-DRE1*1501 molecule, ELA-DPB1*0901 molecule or HIA-DP31*0501

m(_)lecu_le may bg prepay @Q, f%@%é@ﬁ’i?‘e as a tetramer of pentayer using adnethod:known to-a person
skilled in the art such as biotin-streptavidin method. The presence or amount of the 25helper T cell

recognizing sugl asomplexeandie,measwed by <34@ methqokrrwnito a:pessarskiledvindhe art.In
this aspect of the present invention, the complex may be labeled. A known label such as a fluorescent
label or a radioagtive abeliran beaisedias alalel 2By labeling it, the presence 5or amount of the
helper T cell can be rapidly or readily determined. The method of the present invention in this aspect
can be uUsed to diagnose a cahéer prognosis thereof or the like.
In another aspect, the present invention relates
to a pharmaceutical composition for the treatment or
prevention of a cancer, comprising a helper T cell
activated with a WT1l peptide, wherein the WT1 peptide has
10 an ability to bind to an any one of an HLA-DRB1*1501
molecule, HLA-DPB1*09801 molecule and HLA-DPB1*0501 molecule.
The cancer is treated or preveﬁféd by the induction, growth
or activation of a B cell or T cell by the activated helper
T cell. Thus, the pharmaceutical composition of the
15 present invention in this aspect may be used together with
another method for the treatment or prevention of a cancer
or pharmaceutical composition for the same. The activation
of the helper T cell with the WTl peptide encompasses not
only the direct activation with the WT1 peptidg but also
20 indirect activation with an expression vector comprising a
polynucleotide encoding the WT1 peptide or a cell
comprising the expression vector.
[0040]

The pharmaceutical composition of the present

25 invention may comprise in addition to the activated helper



[0044] 10Thus, the present invention also provides a composition for the determination of the
‘presence or amount of a helper T cell in any one of an HLR-DRB1*1501-positive,
HLA-pPB1*0901-positive and HLA-DPB1*0501-positive subject, comprising a complex of a WTI
peptide and an.HIJA-OBB1*1501 15molecule, HLA-OPB1*0901 molecule or ELA-DPB1*0501
‘molecule. [0045] Furthermore, the present invefition provides a kit for the determination of the
presence or amount of a helper T cell in an HLA-DRB1*1501-positive, LA-D2B1*0901-positive 20 or
HLA-DPB1*0501-posithe subject, comprising a complex of a WT1 peptide and an HLA-DRB1*1501
molecule, H1A;DRE1:0901 mglecule, g HLADREY-0201 molecule, [O4E) . - . 1 EuTtgrmore, i
the determination of the presence 25or amount of the hélper T cell, when the' WT1 peptide has an ?"5
ability to an HLA;DRBR:0405,molegule angdlor HLARRIL1502 moleculeyin; thedeterminatign. of the
presence or amount of the helper T cell, it is possible to determine the presence or amount of the
helper T cell inghsyhigelwith sHeh aBmp NEG classdlrsubclass- bxsygh a gase,ta samplex afa Nil
peptide and a MHO class Il molecule to which the WT1 peptide binds is used.

appropriately selected depending on conditions such as the

5 type of disease, the condition of the subject or the target
site. Examples of such methods include, Dbut are not
limited to, intradermal administration, subcutaneous

administration, intramuscular administration, intravenous
administration, nasal administration and oral
10 administration. The amount of the helper T cell comprised
in the pharmaceutical composition of the present invention,
as well as the dosage form, the nﬁmber of times of the
administration and  the like of the  pharmaceutical
composition of the present invention can be appropriately
15 selected depending on a condition such as the type of
disease, the condition of the subject or the target site.
[0041]
In another aspect, the present invention relates
to a method for the treatment or prevention of a cancer,
20 comprising adding a WTl peptide to an antigen-presenting
cell, and thereby activating a helper T <cell, and
administering the activated helper T cell to a subject,
wherein the WT1 peptide has an ability to bind to any one
of an HLA-DRB1*1501 molecule, HLA-DPB1*0901 molecule and

25 HLA-DPR1*0501 molecule.



[0047] In a further aspect, the present invention 10 relates to a method for the obtainment of a helper
T cell using a complex of a WT1 peptide and an HEA-DRE1+1501 molecule, HLA-DPE1*0901
molecule or HLA-DPB1*0501 molecule, comprising: (a) reacting a sample with the complex; and 1;(o)
obtaining a helper T cell recognizing the complex contained in the sample. The complex is described
‘above. The sample may be any one as long as there is & possibility that it contains a lymphocyte.
Examples of the samples include a sample from a subject such as blood, and a cell 20 culture. The
helper T cell recognizing the complex can be obtained using a method known to a person skilled in the
art such as FACS or MACS. TdUeélﬂesent invention allows to culture the obtained helper T cell and use
it for the treatment or prevenEion of various cancers. 250048] 36 Thus, the present invention

also relates to a helper | cellhich, isceRiaingble-by a method forobtaining, - helper | cell ysing a
complex of a WT1 peptide and an HLA-DRB1*1501 molecule, HLA-DPB1*0901 molecule or HL- 5,
DPB1*0501 melgculgsf0049)] a wWT1 peptide for the manufacture of the
pharmaceutical composition comprising an activated helper T
5 cell.

[0043]

In a further aspect, the present invention
relates to a method for the determining the presence or
amount of a WTl-specific helper T cell in any one of an

10 HLA-DRB1*1501-positive, HLA-DPB1*0901-positive and HLA~
DPB1*0501-positive subject, comprising:
{a) reacting a complex of a WT1 peptidé and an HLA-
DRB1*1501 molecule, HLA-DPB1*0901 molecule or HLA-DPB1*0501
molecule with a sample from the subject; and

15 (b) determining the presence or amount of a helper T cell
recognizing the complex contained in the sample. The
sample from the subject may be any one as long as there 1is
a possibility that it contains a lymphocyte. Examples of
the samples include body fluid such as blood or lymph and a

20 tissue. The complex of a WT1 peptide and an HLA-DRB1*1501
molecule, HLA-DPB1*0901 molecule or HLA-DPB1*0501 molecule
may be prepared, for example, as a tetramer or pentamer
using a method known to a person skilled in the art such as
biotin-streptavidin method. The presence or amount of the

25 helper T cell recognizing such a complex can be measured by



Furthermore, the present invention relates to a kit for obtaining a helper T bell, comprising a complex
of a WT1 peptide and an PLA-DRB1*1501 molecule, HLA-DPB1*0901 10molecule or
MLA-DPB1*0501 molecule. [0050] Furthermore, in obtaining the helper | cell, when the WTI
peptide has an ability to bind to an HLA-DRB1*0405 molecule and/or HL -DP.21*1502 molecule, it is
possible to 150btain a helper | cell recognizing a compfé%( of such an MHO class Il subclass and a
WT1 peptide. In such a case, the complex of the WTI peptide and an MHO class Il molecule to which it
inds is used. [0051] 20In another aspect, the present invention relates to a method for the

determination of the.presenge. of amount of gé’ﬂ%}?p‘éﬁﬁi Delpec I cellin an HEA-DRB1*15Q1-
positive, HLA-DP31*0901-positive, HLA-DPB1*0501-positive, HLA-DRB1*0405-positive or

HLA-DRB1*1502-positive subject, 25comprising;e (@) stimulating aperirheraklogd manenudlear cell,
invasive lymphocyte, tumor cell, cell in ascitic fluid, cell in pleural fluid, cell in cerebrospinal fluid, bone

marrow cell or lymph-nede eglbwith a W Td peptideand st)-deterpiningthe productionof ayevtokine
or the reaction of the helper T cell,

label can be used as a label. By labeling it, the presence
5 or amount of the helper T cell can be rapidly or readily
determined. The method of the present invention in this
aspect can be used to diagnose a cancer, prognosis thereof
or the like.
[0044]

10 Thus, the present invention also provides a
composition for the determination of the presence or amount
of a helper T cell in any one of an HLA-DRB1*1501-<positive,
HLA-DPB1*0901-positive and HLA-DPR1*050l-positive subject,
comprising a complex of a WTl peptide and an HLA-DRB1*1501

15 molecule, HLA-DPB1*0901 molecule or HLA-DPB1*0501 molecule.

[0045]

Furthermore, the present invention provides a kit
for the determination of the presence or amount of a helper
T cell in an HLA-DRB1*150l1-positive, HLA-DPB1*090l-positive

20 or HLA-DPB1*050l-positive subject, comprising a complex of
a WT1 peptide and an HLA-DRB1*1501 molecule, HLA-DPB1*0901
molecule or HLA-DPB1*0501 molecule.

[0046]
Furthermore, in the determination of the presence

25 or amount of the helper T cell, when the WT1l peptide has an



wherein a presence or an increase in the amount of the production of the cytokine or the reaction of
the helper T cell indicates the presence or amount of the WTI-specific 10 helper T cell. The cells such
as the peripheral blood mononuclear cell, invasive lymphocyte, tumor cell, cell in ascitic fluid, cell in
pleural fluid, cell in cerebrospinal fluid, bone marrow cell and lymph node cell used in the method of
the present invention may be derived from a 15 healthis/%ubject or a cancer patient. By using the cells
from a healthy subject, it is possible to determine whether or not the subject is suffering from a cancer,
whether or not the subject has the predisposition thereof or the like. By using the cells from a cancer

patient, it is posgihle o 20predict whetheror nob WHEL-immunnatherapy has aefiect on the cancer

patient or the like. The Stimulation of the cells with the WT1 peptide may be practiced in vitro or in vivo.

Because of easjpgss,in vitro-stimylation isireferable, The presencefdhe production of the,gytokine
250r the reaction of the helper T cell, or the amount of the 38 production of the ryHokine or the

reaction of the helpendigall-can be defermineds by adkniovwin methed{80b2he the Thedfohowing
examples illustrate the present invention in more detail, but are not to be construed to limit the scope
thereof. Examples amount of the helper T cell in a subject with such an
5 MHC class II subclass. In such a case, a complex of a WT1
peptide and a MHC class‘ IT molecule to which the WT1
peptide binds is used.
[0047]
In a further aspect, the present invention
10 relates to a method for the obtainment of a helper T cell
using a complex of a WT1l peptide and an HLA-DRB1*1501
molecule, HLA-DPB1*0901 molecule or HLA-DPB1*0501 molecile,
comprising:
(a) reacting a sample with the complex; and
15 (b) obtaining a helper T cell recognizing the complex
contained in the sample. The complex is described above.
The sample may be any one as long as there is a possibility
that 1t contains a lymphocyte. Examples of the samples
include a sample from a subject such as blood, and a cell
20 culture. The helper T cell recognizing the complex can be
obtained using a method known to a person skilled in the
art such as FACS or MACS. The present invention allows to
culture the obtained helper T cell and use 1t for the
treatment or prevention of various cancers.

25 [0048]



[0053] 101. Preparation of antigen-presenting cell Peripheral blood mononuclear cells
(PBMCs) were separated from peripheral blood that had been collected from a healthy donor
(HLA-DRB1*1501-pcsitive, HLA DPB1*0901-positive or HLA-DPB1*0501-positive).lhe P3MCs 15were
seeded to a 6-well plastic plate at the density of 1 107 cells/well in 1% AS serum (Nabi, Miami, FL),.
“X-VIVO medium (Cambrex), and cultured for 2 hours.Afer the culture, suspension cells were
removed, and the remaining adherent cells were cultured in 1.000 1U/mi IL-4 (PeproTech), 20 1000
IU/mi GM-CSF (PeproTech), 1% AS serum and X-VIVO 13 medium. On day 2 and day 4, the medium

was changed, and IL-4 and GM;OFF .were gqges%nq}n day,6,,100,!D/m1 INF-a was added fo mature
antigen-presenting cells. [0054] 252. Induction of WTI peptide-specific CO4-positive 39 T cell

helper T cell which is obtainable by a method for obtaining

a helper T cell using a complex of a WT1l peptide and an

HLA-DRB1*1501 molecule, HLA-DPB1*0901 molecule or HLA-
5  DPB1*0501 molecule.

[0049]

Furthermore, the present invention relates to a
kit for obtaining a helper T cell, comprising a complex of
a WT1l peptide and an HLA-DRB1*1501 molecule, HLA-DPB1*(0901

10 molecule or HLA-DPB1*0501 molecule.

[0050]

Furthermore, in obtaining the helper T cell, when
the WI1l peptide has an ability to bind to an HLA-DRB1*0405
molecule and/or HLA-DRB1*1502 molecule, it 1s possible to

15 obtain a helper T cell recognizing a complex of such an MHC
class II subclass and a WT1l peptide. In such a case, the
complex of the WT1l peptide and an MHC class II molecule to
which i1t binds is used.

[0051]

20 In another aspect, the present invention relates
to a method for the determination of the presence or amount
of a WTl-specific helper T <cell in an LA-DRB1*1501-
positive, HLA-DPB1*090l-positive, HLA-DPB1*050l-positive,
HLA-DRB1*0405~-positive or HLA-DRB1*1502-positive subject,

25 comprising:



094-positive T cells were separated from blood derived from the same donor using RosetteSep for the -
-separation of 094-positive T cells (StemCell). The 094- 5positive T cells (3 x 106 cells) were added to
each well of a 24-well plate. They were stimulated with autologous antigen-presenting cells (3 x 10'
cells) that had been pulsed with 20 pg/ml WT1 peptide %SEQ ID No: 2), and irradiated with 25 Gy of
‘radiation. On next day after the 10stimulation, 20 IU/m? IL-2 was added.Likewise, the lated
0D4-pcsitive T cells were stimulated using the antigen-presenting cells pulsed with 20 pg/ml WT1
peptide every other week. Furthermore, the medium was changed to the medium containing 11-2
every other dalg§ fter s%congl' |<,]E.I%stimulation.The O%ép%%ﬁitiv 'E gglés induced Qg total thre ﬂnes

stimulation -D *1501 ant %%Sl%Q(?f—f)%)gltlve celld Were defined as %Ef@l cell'and 515.2

cell, respectively) were used for experiments. belg [00551,203, Measurement,of IRN-Y ¢, ; 4, 7A28.1

cells and Peripheral blood mononucléar cells from a subject from which the TA28.1 cells were derived
were cultured inthe presepee 9f 29 ug/ml MVT1jpeptide for 24 hours s Aftar the culfure, the-amount of

25TEN-y in the supernatant was quantified using FLISA kit. 40 As a control, a peripheral blood
mononuclear GellffM ake11 or lymph node cell with a WT1 peptide; and
5 (b) determining the production of a cytokine or the
reaction of the helper T cell,
wherein a presence or an increase 1in the amount of the
production of‘the cytokine or the reaction of the helper T
cell indicates the presence or amount of the WTl-specific
10 helper T cell. The cells such as the peripheral blood
mononuclear cell, invasive lymphocyte, tumor cell, céll in
ascitic fluid, cell in pleural fluid, cell in cerebrospinal
fluid, bone marrow cell and lymph node cell used in the
method of the present invention may be derived from a
15 healthy subject or a cancer patient. By using the cells
from a healthy subject, it is possible to determine whether
or not the subject is suffering from a cancer, whether or
not the subject has the predisposition thereof or the like.
By using the cells from a cancer patient, it is possible to
20 predict whether or not WTl-immunnotherapy has a effect on
the cancer patient or the like. The stimulation of the
cells with the WT1l peptide may be practiced in vitro or in
vivo. Because of easiness, 1in vitro stimulation is
preferable. The presence of the production of the cytokine

25 or the reaction of the helper T cell, or the amount of the



HLA-DRB1*1501-negative subject was used.The results are shown in Fig. 1.1t was confirmed that
7A28.1 cell recognizes the WT1 peptide specifically to an HIA-DRB1*1501 5molecule to increase the
produced amount of IFN-y (that is, activation). [0056] Furthermore, it was confirmed that
TA28.1 cell and E15.2 cell do not produce IL-4 and IL-10 using ELISA The results are shown in
Figs. 2 and 3.1t was confirmed that TA28.1 and E15.2 €éll are Thl cells. [0057]
HLA-DP31*0501/*0501-positive mononuclearcells were used to perform the following experiments.
The cells 15 were suspended to X-VIVO (1% AS serum), and 20 pg/ml WTI peptide, 10 2g/m1
Brefeldin A and O.Sd;&%/@icg)028[f49t were %d ed. Thg¥ V\%r‘e incuba%eidorallt %ZEC%"Aiteh O@WCCQ)% for 4

hours. As a cor?thl, a cell fncubated withd a \malcpeptlde was used. After washing

Ut the addition
with buffer, an ggglzgggﬁerggt%%qg%a%ag apti-GR4:ARC antibody were adde and they were

incubated at 4C for 30 minutes. After washing with buffer, the cells were fixed and permeabilized using
BD Cytofix/Cytoperm (4C, 20 gyjaytes).. After washing with BD perm/wash buffer, an anti-INF-y-EITC
(BD, clone:

The following examples 1llustrate the present
5 invention 1in more detail, but are not to be construed to

limit the scope thereof.

Examples
[0053]
10 1. Preparation of antigen-presenting cell
Peripheral blood mononuclear cells (PBMCs) were
separated from peripheral Dblood that had been collected
from a healthy donor (HLA-DRR1*1501-positive, HLA-
DPB1*0901-positive or HLA-DPB1*050l-positive). The PBMCs
15 were seeded to a 6-well plastic plate at the density of 1 x
107 cells/well in 1% AB serum (Nabi, Miami, FL), X-VIVO 15
medium (Cambrex), and cultured for 2 hours. After the
culture, suspension cells were removed, and the remaining
adherent cells were cultured in 1000 IU/ml IL-4 (PeproTech),
20 1000 IU/ml GM-CSF (PeproTech), 1% AB serum and X-VIVO 15
medium. On day 2 and day 4, the medium was changed, and
IL-4 and GM~CSF were added. On day 6, 100 IU/ml TNF-o was
added to mature antigen-presenting cells.
[0054]

25 2. Induction of WT1 peptide-specific CD4-positive



25627) and anti-IL-17-PE (eBioscience, clone: eBio64DEC17) 41 were added, and they were
incubated at 4C for 30 minutes. After washing with buffer, cells were analyzed with FACSAria. The
results are shown in Fig. 4. It was confirmed that an HLA-DPS1*0501-positive mononuclear cells grow,
and produces IFN-y and IL-17. [0058] 4. Growth assay The growth assay was performed by
[3H]-thymidine incorporation method.TA28.1 cells (3 x 8 cells) and 10 peripheral blood mononuclear
cells (HLA-DRB1 501-positive; 1 x 105 cells) that had been pulsed with the WII peptides and irradiated
were cocultured in a 96-well plate. After coculturing for 90 hours, 37k3g/well [3H]-thymidine

(Amersham Bi0r§cg:eenffs) was added. They were incubated for 15another 16 hours, and measured
using 13-scintillation counter. The measurements were represented as count/minute (cpm). As a

control, a peripheral blood m@g@%glg%g@lgwitlhogteglilgingpeQgptiggﬁ/gqsa%%d.Fﬂrg}ﬁrn&qrg@ grder to

confirm that the activation signal is specific for 20 an HLA-DRE1*1501 molecule, an anti-MHC class |

antibody, anti-HA-DR antibedy, anthHLAsBR-antibedy-and antiHLALRR antibady wese usegde The

results are shown in Fig. S. It was confirmed that TA28.1 cells were activated by a signal through the
WT1 peptide ard tiA-DRB1*1301cand gsewn ik 25wasurther carfismesithat the growtlrwas specific

for 111,A-

5 positive T cells (3 x 10° cells) were added to each well of
a 24-well plate. They were stimulated with autologous
antigen—presentiﬁg cells (3 x 10° cells) that had been
pulsed with 20 pg/ml WT1 peptide (SEQ ID No: 2), and
irradiated with 25 Gy of radiation. On next day after the

10 stimulation, 20 IU/ml IL-2 was added. Likewise, the
stimulated CD4~positive T cells were stimulated using the
antigen-presenting cells pulsed with 20 ng/ml WT1 peptide
every other week. Furthermore, the medium was changed to
the medium containing IL-2 every other day after second

15 stimulation. The CD4-positive T cells induced by total
three times of stimulation (HLA-DRB1*1501 and HLA-
DPB1*0901-positive T cells were defined as TA28.1 cell and
E15.2 cell, respectively) were used for experiments below.

[0055]
20 3. Measurement of IFN-v
TA28.1 cells and peripheral blood mononuclear
cells from a subject from which the TA28.1 cells were
derived were cultured in the presence of 20 upg/ml WT1
peptide for 24 hours. After the culture, the amount of

25 IFN-y in the supernatant was gquantified using ELISA kit.



42. DRB1*1501, because it was suppressed by the anti-HIA-DR antibody. [0059] Likewise, E15.2 cells
were used to perform the 5 growth assay. As an additional control, the peripheral blood mononuclear
cells from an HLA-DPB1*0901-negat-ve subject were used. The results are shown in Figs. 6 and 7. It
was ‘confirmed that 115.2 cells were activated by a signal through the WT1 Peptide and
HLA-DPB1*0901, and grown. 10 It was further confirnfed that the growth is specific for
HLA-DP21*0901, because it is suppressed by the antiTHIA-DP ahtibody. [0060]
Furthermore,HLA-DPB1*0501[0501-positive 15 mononuclear cells were used to perform the growth

asSay. oo 2 conliol.2 pEfRnere) blaodu moronueeR” el I A HhADRIL 01 N pale sHlec
was also used. The results are shown'in )i:I s. 8 and 9. It was confirmed that an

HLADPB1*0503/050 kposifiye mononuclear cells yere agtivated. 20by a signal throughdhe WT1
peptide and HLA-DPB1*0501, and grown. It was further confirmed that the growth is specific for

HLA-DPB1*05Q}, higcause it is:syppressed by:the,anti-HiA:BP;antibodsy, 10064} 25Fartheemore, the
growth assay of the 115.2 cells
recognizes the WT1 peptide specifically to an HLA-DRB1*1501
5 molecule to increase the produced amount of IEFN-y (that is,
activation).
[0056]
Furthermore, it was confirmed that TA28.1 cell
and E15.2 cell do not produce IL-4 and IL-10 using ELISA
10 kit. The results are shown in Figs. 2 and 3. It was
confirmed that TA28.1 and E15.2 cell are Thl cells.
[0057]
HLA-DPB1*0501/°0501-positive mononuclear cells
were used to perform the following experiments. The cells
15 were suspended to X-VIVO (1% AB serum), and 20 ug/ml WT1
peptide, 10 pg/ml Brefeldin A and 0.5 pg/ml CD28/49d were
added. They were incubated at 37°C with 5% CO; for 4 hours.
As a control, a cell incubated without the addition of a
WT1l peptide was used. After washing with buffer, an anti-
20 CD3-perCP antibody and an anti-CD4-APC antibody were added,
and they were incubated at 4°C for 30 minutes. After
washing with buffer, the cells were fixed and permeabilized
using BD Cytofix/Cytoperm (4°C, 20 minutes). After washing
with BD perm/wash buffer, an anti-INF-y-FITC (BD, clone:

25 B27) and anti-IL-17-PE (eRioscience, clone: eBioc64DEC17)



43 was performed with various concentrations of the WT1 peptide.The concentration of the used WT1
-peptide was 0.08, .0.4, 2, 10, 50, 100 or 150 ughill .The results are shown in Fig. 10.1t was confirMed
that the WT1 peptides grow the 15.2 cells in a concentration-dependent manner. Industrial
Applicability [0062] The present invention provides a method for the 10 activation of a helper T cell
‘with a WT1 peptide which has an ability to bind to an H!A-DRB1*1501 molecule, HLADP31*0901
molecule or HLA-DPB1*0501 molecule and a composition for the same, as well as a pharmaceutical
composition for the treatment and/or prevention of a cancer 15 by activating a helper T cell and the
ke. .Thereforew}%%é“%%e Jdnvention,can bey‘é%e?? T&Qﬁﬁée%%a?%@eg%’ef%@ 'ék‘? like, for example, in
the fields of development and preparationi of a pharmaceutical composition for the prévention or
treatment of vafipus hemalapaigtic tymars ang 20s0)id cangersdthat,exress Wk, gene aphigh levels.
44 ’ <
FACSAria. The results are shown 1n Fig. 4. It was
confirmed that an HLA-DPB1*050l-positive mononuclear cells
5 grow, and produces IFN-y and IL-17.
[0058]
4. Growth assay
The growth assay was performed by [*H] ~thymidine
incorporation method. TA28.1 cells (3 x 10° cells) and
10 peripheral blood mononuclear cells (HLA-DRB1*150l1-positive;
1 % 10° cells) that had been pulsed with the WT1 peptides
and irradiated were cocultured in a 96-well plate. After
coculturing for 80 hours, 37kBg/well [3H]~thymidine
(Amersham Biosciences) was added. They were incubated for
15 another 16 hours, and measured using fp-scintillation
counter. The measurements were represented as count/minute
(cpm) . As a control, a peripheral blood moncnuclear cell
without pulsing with a peptide was used. Furthermore, in
order to confirm that the activation signal is specific for
20 an HLA-DRB1*1501 molecule, an anti-MHC class I antibody,
anti-HLA-DR antibody, anti-HLA-DQ antibody and anti-HLA-DP
antibody were used. The results are shown in Fig. 5. It
was confirmed that TA28.1 cells were activated by a signal

through the WT1l peptide and HLA-DRB1*1501, and grown. It

25 was further confirmed that the growth was specific for HLA-



CLAIMS 1. A method for the activation of a helper T cell, comprising adding a WTI peptide to an
-antigen-presenting cell, and thereby activating the helper T cell, wherein the WT 1 peptide has an
ability to bind to any one of an FLADRB1*1501 molecule, HLA-DPB1*0901 molecule and

HLADPB1*0501 molecule. 2. The method according to claim 1, wherein the 10 WTI peptide
‘has an ability to bind to at least two of an HLA-DRB1*1501 molecule, HLA-DPB1*0901 molecule and
MIADPB1*0501 molecule. 3. The method according to claim 1 or 2, wherein the WT1

peptide further has an ability to bind to an HLA15DRB1*0405 molecule and/or HLA-DRB1*1502

molecule. o’ hte)o ethod according, to one of claims 1-3, wherein the \%/T_]ag ytide has an
ability to bind tcl)) %%ﬁH-IgX R[’LnBl*Jggéjf H}So?em%%, I%I%EDE’%%%%&f eangjole%\%le,%I?A-BE’ 1% ghi) r%glecule
HLA-DRB1*0405 mglecule and HLA-DRB1*1502 molecule. 20 5. The method according to any one of
claims 1-4, wherein the WTI peptide is a peptide comprising an amino acid sequence': Lys A g Tyr Phe
Lys Leu Ser His Len Gin Met HlissSer Arg Lys His (SEQ ID No: 2). 6. The method
according to any one of claims 1-3, 25wherein the addition of the WT1 peptide to the antigen- 45
presenting cell is practiced by theaddition of the WI4 peptides the agdéitiontaf an expressionvector
comprising the polynuceotide encoding the WT1 peptide or the addition of a cell including the
expression vediarowth adsAycompesitionrforaatiivatiog alhelpen Treell, byithe additidmpotadVT1
peptide to an antigen-presenting cell, comprising the WT1 peptide, wherein the WT1 peptide has an
ability to bind t® any ®nerofrasrH EA<RR B 1230 mofecule; HbA-DRBHIODI*MblEcuteegad 1ve
HLA-DPB1*0501 molecule. 10 8. A method for the treatment or prevention of a cancer in a subject,
comprising additd 28N T 1ysaptide 36 @n artigentgresentng el arrthersby activatingakelper T cell,
wherein the WT1 peptide has an ability to bind to any one of an HLA-DRB1*1501 molecule,
HLA-DPB1*096f molgéule 5dnd HeA-0B91 0561 tnslectfet 1 s vwere activated by a

signal through the WT1 peptide and HLA-DPB1*0901, and grown.
10 It was further confirmed that the growth is specific for

HLA-DPR1*0901, because it is suppressed by the anti-HLA-DP

antibody.
[0060]
Furthermore, HLA—DPBl*OSOl/*OSOl—positive
15 mononuclear cells were used to perform the growth assay.

As a control, a peripheral blood mononuclear cell from an
HLA-DPB1*050l-negative subject was also used. The results
are shown in Figé. 8 and 9. It was confirmed that an HLA-
DPB1*0501/70501-positive mononuclear cells were activated
20 by a signal through the WT1l peptide and HLA-DPB1*0501, and
grown. It was further confirmed that the growth 1is
specific for HLA-DPB1*0501, because it is suppressed by the
anti-HLA-DP antibody.
[0061]

25 Furthermore, the growth assay of the E15.2 cells



9. A pharmaceutical composition for the treatment or prevention of a cancer by activating a helper T
-cell by the addition of a WT1 peptide to an antigen-presenting cell, comprising the WT1 peptide,
wherein the WT1 peptide has an 20ability to bind to any one of an HLA-DRB1*1501 molecule,
HLA-DPB1*0901 molecule and HLA-DPB1*0501 molecule. 10. An antibody binding
'specifically to a WT1 peptide, wherein the WTI peptide?tas an ability to bind to any one of an
HLA-DRB1*1501 molecule, MLA-BPA1*0901 25molecule and HLA-DPB1*0501 molecule. 46

A method for the determination of the presence or amount of a WT1 peptide in any one of an
HLADRBl*lSO.l-gositive, fHLA-DPBl*.QC%Ol-QositinreSand HLADPEl*@SOl-pos(i)&ve %léb.eCtWTl
comprising: 5(a\“5areact§)negrar?tlf- 1 aVrJ]fibody W?tﬁlaogampfeof?gr%ntﬁg%ub?enc?; and (b) determining the

presence or amou of ihe ami W T spibary bindind spscal o, b WA peidecantaied n he

sample. 1012. A‘tethod for the treatment or prevention of a cancer, comprisin ing a WT1 peptide

to an antigen-presentin cgll, 32nd thgre Oactiy@gn a h%}é—:‘r cgll,;and ag%ni:‘%tggﬂg{@e gg'évated
helper T cell toéa'z?lﬁ%jecgt,' wherein the’W 1'peptidegﬁ1as an abi ﬁﬁo bind to an FLA- 15DRB1*1501

molecule, PLA-QRB170901 moleculeyor HEA-DR31*080% i rmed that the WT1 peptides

5 grow the E15.2 cells in a concentration-dependent manner.

Industrial Applicability
[0062]
The present invention provides a method for the
10 activation of a helper T cell with a WT1l peptide which has
an ability to bind to an HLA-DRB1*1501 molecule, HLA-
DPB1*0901 = molecule or HLA-DPB1*0501 molecule and a
composition for the same, as well as a pharmaceutical
composition for the treatment and/or prevention of a cancer
15 by activating a helper T cell and the like. Therefore, the
present invention can be used in the fields of medicine and
the like, for example, in the fields of development and
preparation of a pharmaceutical composition for the
prevention or treatment of various hematopoietic tumors and

20 solid cancers that express WT1l gene at high levels.



molecule. 13. A pharmaceuticalcompositionforthe treatment or prevention of a cancer,
.comprising a helper T cell activated with a Wil peptide, wherein the WT1 peptide 20has an ability to
bind to any one of an HLA-DRB1*1501 molecule, HLA-DPB1*0901 molecule and PLA-DPB1*0501
molecule. 14. A method for the determination of the presence or amount of a WT1-specific
helper T cell in any one of an HLA-DR31*1501-positive? HLA-DPB1*0901-positive 25and |
HLA-DPB1*0501-positive subject, comprising: (a) reacting a complex of a WT1 peptide and an
11LADRB1*1501 molecule, HLA-DPB1*0901 molecule or HLA-DPB1*0501 molecule with a sample
from the subject; and (b) determining the preselzﬁgﬂsamount of a helper I cell 5recognizing the
complex contained in the sample. 15. A method for the determination of the presence or
amount of a WT1-specific helper T cell in an HLA-DR31*1501-positive, ALA-DPB1*0901-positive,
HLA- DP31*0501-positive,HLA-DRE1*0405-positiveorHLA- 10DRB1*1502-positive subject,

comprising: .(a) stimulating @& petipheralloed mananuglear cell ; invasive lymphogcyte rtumorqcell, cell
in ascitic fluid, cell, in pleural fluid, cell in cerebrospinal fluid, bone marrow cell or lymph node cell with
a WT1 peptide;@difbrising adding a WT1l peptide to an antigen-presenting
5 cell, and thereby activating the helper T cell, wherein the
WT1l peptide has an ability to bind to ahy one of an HLA-
DRB1*1501 molecuie, HLA-DPBR1*0901 molecule and HLA-
DPB1*0501 molecule.
2. The method according to claim 1, wherein the
10 WT1l peptide has an ability to bind to at least two of an
HLA-DRB1*1501 molecule, HLA-DPB1*0901 molecule and HILA-
DPB1*0501 molecule.
3. The method according to claim 1 or 2, wherein
the WT1 peptide further has an ability to bind to an HLA-
15 DRB1*0405 molecule and/or HLA-DRB1*1502 molecule.
4. The method according to any one of claims 1-3,
wherein the WT1l peptide has an ability to bind to an HLA-
DRB1*1501 molecule, HLA-DPRB1*0%01 molecule, HLA-DPB1*(0501
molecule, HLA-DRB1*0405 molecule and HLA-DRB1*1502 molecule.
20 5. The method according to any one of claims 1-4,
wherein the WT1 peptide 1is a peptide comprising an amino
acid sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gln Met
His Ser Arg Lys His (SEQ ID No: 2).
6. The method according to any one of claims 1-5,

25 wherein the addition of the WT1 peptide to the antigen-



determining the production of a cytokine or reaction of the helper IT cell, wherein a presence or an
increase in the amount of the production of the L.ytoklne or the reaction of the helper | cell indicates
the presence or amount of the WT1-specific 20helper T cell.

45

presenting cell 1is practiced by the addition of the WT1
peptide, the addition of an expression vector comprising
the polynucleotide encoding the WT1 peptide or the addition

of a cell including the expression vector.

(@3]

7. A composition for activating a helper T cell
by the addition of a WTl peptide to an antigen-presenting
cell, comprising the WT1 peptide, wherein the WT1 peptide
has an ability to bind to any one of an HLA-DRB1*1501
molecule, HLA-DPB1*0901 molecule and HLA-DPB1*0501 molecule.
10 8. A method for the treatment or prevention of a

cancer in a subject, comprising adding a WT1l peptide to an

antigen-presenting cell, and thereby activating a helper T

cell, wherein the WT1l peptide has an ability to bind to any

one of an HLA-DRR1*1501 molecule, HLA-DPB1*0901 molecule
15 and HLA-DPB1*0501 molecule.

9. A pharmaceutical composition for the treatment
or prevention of a cancer by activating a helper T cell by
the addition of a WTl peptide to an antigen-presenting cell,
comprising the WT1 peptide, wherein the WT1 peptide has an

20 ability to bind to any one of an HLA-DRBR1*1501 molecule,
HLA-DPB1*0901 molecule and HLA-DPB1*0501 molecule.

10. An antibody binding specifically to a WT1
peptide, wherein the WT1 peptide has an ability to bind to
any one o0f an HLA-DRB1*1501 molecule, HLA-DPB1*05901

25 molecule and HLA-DPR1*0501 molecule.
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11. A method for the determination of the
presence or amount of a WT1l peptide in any one of an HLA-
DRB1*1501-positive, HLA-DPB1*0901-positive and HLA-
DPB1*0501-positive subject, comprising:

(a) reacting an anti-WT1l antibody with a sample from the
subject; and

(b) determining the presence cor amount of the anti-WT1
antibody binding specifically to the WT1l peptide contained
in‘the sample.

12. A method for the treatment or prevention of a
cancer, comprising adding a WTl peptide to an antigen-
presenting cell, and thereby activating a helper T cell,
and administering the activated helper T cell to a subject,
wherein the WT1l peptide has an ability to bind to an HLA-
DRB1*1501 molecule, HLA-DPB1*0901 molecule or HLA-DPB1*0501
molecule.

3. A pharmaceutical composition for the

=

treatment or prevention of a cancer, comprising a helper T
cell activated with a WT1 peptide, wherein the WT1l peptide
has an ability to bind to any one of an HLA-DRB1*1501"
molecule, HLA-DPB1*0S801 molecule and HLA-DPBR1*0501 molecule.

14. A methoed for the determination of the
presence or amount of a WIl-specific helper T cell in any
one of an HLA-DRB1*150l-positive, HLA-DPB1*090l-positive

and HLA-DPB1*(050l-positive subject, comprising:
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20
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(a) reacting a complex of a WT1l peptide and an HLA-
DRB1*1501 molecule, HLA-DPB1*0901 molecule or HLA-DPB1*0501
molecule with a sample from the subject; and

(b) determining the presence or amount of a helper T cell
recognizing the complex contained in the sample.

15, A method for the determination of the
presence or amount of a WTl-specific helper T cell in an
HLA-DRB1*1501-positive, HLA-DPB1*0901~-positive, HLA-
DPB1*0501-positive, HILA-DRB1*0405~positive or HLA-

DRB1*1502~positive subject, comprising:

"{(a) stimulating a peripheral Dblood mononuclear cell,

invasive lymphocyte, tumor cell, cell in ascitic fluid,
cell in pleural fluid, cell in cerebrospinal fluid, Dbone
marrow cell or lymph node cell with a WT1 peptide; and

(b} determining the production of a c¢ytokine or the
reaction of the helper T cell,

wherein a presence or an increase 1in the amount of the
production of the cytokine or the reaction of the helper T
cell indicates the presence or amount of the WTl-specific

helper T cell.



