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DESCRIPTION

' METHOD FOR ACTIVATION OF HELPER T CELL AND COMPOSITION FCR
USE IN THE METHOD
Technical Field

[0001]

The present invention relates to a method for the
activation of a helper T céll, comprising adding a WTL
peptide to an antigen-presenting cell, and thereby
activating the helper T cell, wherein the WTl peptide has
an ability to any ons of an HLA-DRB1*15C1 molecule; HLA-
DPBLI*0801 molecule and HLA-DPB1*0E501 molecule and a
composition for the same,.a pharmaceutical composition for
The treatment and/or prevention of & cancer by activating =2

nelper T cell and the like.

Baékground

[0002]

WT1l gene (Wilms' tumer 1 gene) was identified as
a gene responsible for Wilms tumor which is a renal cancer
in children (Non-Patent Documents 1 and 2). WT1 is a
transcription factor having a zinc finger structure. At

the beginning, the WTl gene was considered to be a tumor

SUppressor gene. However, subsequent studies (Non-Patent

Documents 3, 4, 5 and 6) showed that the WT1 gene rather
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functions as an oncogene in hematopoietic tumors and solid

cancers.

[0003]

It was shown that a WTl peptide-specific T-
iymphcocyte (CTL} can be induced by 1in vitrc stimulating a
peripheral blocd mononuclear cell with a WT1 peptide, and
such a CTL damages & cancer cell such as a hematopoletic
tumor c¢ell and scolid cancer cell which endogenéusiy
expresses WT1l. The CTL recognizes the WIl peptide as the
form df the complex in which the WTl peptide hinds to an
MHC class I moelecule. Therefocre, such a WTI peptide is

different depending on the subtypes of MHC class I (Patent

Document 1, Non-Patent Document 7, and Patent Documents 2,

3 and 4).

[0004]

The existence of a helper T cell specific for an
cancer antigen is important to induce a CTL effectively
(Non—-Patent Document 8. The helper T cell is induced and
activated by the recognition of & complex of an MHC class
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 ¢ell. The activated
helper T cell alsc has a function to facilitate the growth,

" =

differentiation or maturation of cother T cell subsets (for
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example, Tc and TD cell). Thus, the actlivated helper T
cell has a function. to activate an immune system by
facilitating the growth or activation of a B cell or T cell.
Therefore, enhancing a funcition bf a helper 7 cell throcugh
an MHC class II—biﬁding antigen peptide (a helper peptide)

in & cancer immunotherapy to 1increase the effect of a’
cancer vaccine 1s considered .to be wuseful (Non-Patent
Document 9). Only a peptids binding te an HLA-DRBL'0401
molecule (Non-Patent Document 10), a peptide binding to an
HLA-DRE1*(0405 molecule and a peptide binding to an HLA-

DRBL*1502 molegule (Patent Document 5} were found és a
hei@er peptidé af WT1l to date. Therefore, there is a need
to find peptides each biding to an HLA-DRBL*1501, HLA-
DEB1%0901 or HLA-DPE1*0501 molecule.

[G005]

Furthermore, 1t was shown that among the helper
peptides, therse 1is a promiscucous helper peptide which can
bind to multiple MHC class II molecules; and induce helper
T cells (Non-Patent Documents 11 and 12). However, 1t was
very difficult to identify a promiscucus helper peptide
which binds to thres or more types of MHC class II
molecules and exerts a suffjicient effect.

~Patent Document 1: WO 2003/106682

Patent Document Z: WO 2005/095598

Patent Document 3: WO 2007/097358
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Patent Dbcument .45 International Fatent
Application No. PCT/JPZ007/07414¢

Patent Document 5: WO 2005/045027

Non-Patent Document 1: Daniel A. Haber et al.,
Cell. 1990 Jun 29:61(7):1257-63.

Non-Patent Document 2:Call KM et al., Cell. 1890
Feb 8;60(3):305-20.

Non—Patént Document 3: Menke AL et al., Int Reav
Cftol. 1998;181:151-212. Review.

Noh—Pétent Document 4: Yamagami T et al., EBlood.
1996 Apr 1;87(7):2878-B4. |

Non—-Patent Document 5: Incue K et al., Blood.
1698 Apr 15;81(8):2962-76.

Nen—Patent Document &: Tsubol A et z2l., Leuk Res.
1599 May;23(5):499-505.

Non-Patent Document 7 Oka Y et al.,
Immunogenetics. 2000 Feb;51(2):93-107.

Non-Patent Document 8: Gao FG et z1., Cancer Res.
2002 Nov 15:62(22):6438-41.

Non-Patent Document 9: Zeng G, J immunothex. 2001
May;24{3):185-204

Non—Patent Document 10: Knights AJ et al., Cancer
Immunol Immunother. 2002 Jul;51(5):271-81. |

Non—-Patent Document 11: Sotiriadouw R et al., Br J

Cancer. 2001 Nowv 16;85(10):1527-34.
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Non-Patent Document 12:Hural JA et al., J Immunol.

{5

2002 Jul 1;169{1):557-6

Discleosure of Invention

Proklems o be Sclved by the Invention

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
bind to an HLA-DRB1*1501 molecule, HLA~DPRL*090I molecule
or HLA-~DPB1*0501 molecule and a composition for the same,
as well as’a pharmaceutical composition for the treztment
and/or prevention of a cancer by activating a helper T cell

and the iike.

Means to Sclve the Problems

[0007]

As a result of intensive studies in view of the
situation as described above, the present inventor has
found that among WT1 peptides which bind to an HLA-
DRE1*0405 molecule and HLA-DRBI*150Z melecule, a WT1
peptilde having an amino acid sequence: Lys Arg Tyr Phe Lys
Leu Ser His Leu Gln Met His Ser Arg Lys His alsce binds to
an HLA-DRR1*1501 molecule, HLA-DPBR1*0201 molecule and HLA-

DPBEL*050]1 molecule, Thus, the present invention has been
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completed.

[C0CE]

The present invention provides:

(1) a method for the activation of a helper T
cell, comprising adding & WIl 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;

(2) the method according te¢ (1), wherein the WT1
peptide has an ability to bind to at least twco of an HLA-
DRE1I*1501 mofédﬁle, HLA-DPBI*0901 moleculs and HLA~
DPELI*0501 molecule;

{3} the method according to (1) or (2}, wherein
the WT1 peptide further has zan abllity to bind to - an HLA-
DRB1L*0405% meolecule and/or HLA-DRB1*1502 molecule:

(4} the methoed according to any one of (1)-(3},
wherein the WTLl peptide has an ébility te bind fo an HLA-
DRBL*1501 molecule, HLA-DPB1*0S%01 molecule, HLA-DPRI*(501
molecule, HLA-DRB1*0405 _molecule and HLA-DRB1*1502
molecule;

{5) the method according to any cne of (1)-(4),
wherein fthe WIT1l peptide is a peptide cemprising_én amino

acid seguence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gln Met

" His Ser Arg Lys His (SEQ ID No: 2};
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(6) the method according to any one of (1)-(5),
wherein the addition of the WI1 peptide to the antigen-
presenting cell 1s practiced by the addition of the WTI1
peptide, the addition of an exXpression vector comprising
the polynucleotide encoding the WIl peptide or the addition
of a cell including the expressicn veactor;

{7} a compositicn for activating a helpesr T cell
by the addition of a WT1l peptide to an antigen-presenting
cell, comprising the WT1l peptide, wherein the WT1l peptide
has an ability tc bind te any one cof an HLA-DRB1*1501
molacule, HLA-DPRBR1*0801 molaecule - and HLA~DPB1*0501
molecule;

{8) a method for the treatment or prevention of a
cancer in a subject, comprising adding a WTl peptide to an
antigen-presenting cell, and thereby activating a helper T
cell, wherein the WI1l peptide has an ability fo bind to any
crie of an HLA-DREB1*1501 molecule, ELA-DPEL*03801 molecule
and HLA-DPB1*0501 molecule;

{9) a pharmaceutical composition for the
treatment cr prevention of a cancer by activating a helper
T cell by the addition of a WIl peptide to an antigen-
presenting cell, comprising the WITL peptide, wherein the
WT1l peptide has an ability to bind to any one of an HLA-

*1501 molecule, HLA*DPBl*GQOl moleculs and HLA-

)

DRE

DPBl*O50l.molecule;
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(10} an aﬁtibody binding specifically to a WPl
peptide, wherein the WI1 peptide has an ability to bind to
any one of an HLA-DRB1*1501 molecule, HLA-DPB1*0901
molecule and HLA-DPRI*0501 molecule;

{11) a method for the determination of the
presence or amount of a WT1 peptide in any one of an HLA-
DRBL1*1501-positive, HLA-DPB1*0901 -positive and HLA-
DPB1*05C01l-positive subject, comprising:

{a) reacting an anti-WIl antibody with a sample from the
subject; and

{b) determining the presence or amount of the anti-WT1
antibody binding specifically to thé WT1l peptide contained
in the sample;

(12) a method for the treatment or prevention of
a cancer, comprising adding a WLl peptidé to an antigen-
presenting cell, and thereby activating a helper T cell,
and administering the activated helper T cell to a subject,
wherein the WITl peptide has an ability to bind to an HLA-
DRB1*1501 molecule, HLA-DPB1*0901 molecule cor HLA-DPR1*0501
molecule;

(13) a pharmaceutical composition  for the
treatment or prevention of a cancer, comprising a helper T
cell activated with a WTl peptide, wherein the WTl peptide
has an ability te bind te any one of an HLA-DRB1*1501

molecule, HLA-DPB1*0501 molecule and HLA-DPBIL*(0501



20

molecule;

{14y a method for the determination of the
presence or amount of a Wrl-specific helper T cell in any
one of an HLA-DRB1I*1501-positive, HLA-DPB1*0901-positive
and HLA—SPBl*OSOl—positive subject, comprising:

(a) reacting a complex of & WIl peptide and an HLA-
DRE1I*1501 molecﬁle, HLA-DPBRI*0901 molecule or HLA-DPB1*0501
molecule with a sample from the subject; and

(b} determining the presence or amount of a heiper T cell
recognizing the complex contained in the sample; and

{15) a method for the dastermination of the
presence or amount of a WleS?ébific helper T cell in an
HLA-DRB1*1501-positive, HLA-DPB1*0901-positive, HLA-
DPBl*OSGi—pésitive, HLA-DRBI*0405-positive or HLA~
DRBl*1502mpositivé subject, comprising:

{a) stimulating a peripheral blood mononuclear cell,
invasive Llymphocyte, tumor cell, cell in ascitic £luid,
cell in pleural fluid, cell in cerebrospinal fluid, bone
marrow cell or lymph node cell with a WT1l peptide; and

{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

bl

production of the cytokine or the reaction of the helper T

3

cell indicates the presence or amount of the WTl-specific

helper T cell.

[
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Effects of the Invention

[0008&]

The present invention provides a method for the
activation cf a helper T cell with a WT1 peptide which
binds to an HLA-DRBI*1501 meleculs, HLA-DPRI*0S0L molecule,
HLAZ-DPR1*0501 molecule, HLA-DRBEL*0405 molecule, and ELA-
DERI*15C2 molecule and 2 compoesition for the same, as well
23 a pharmaceutical composition for the trestment and/or
prevention of a cancer by activating a helper T cell, and
the like. Therefore, 1t is possible to activate in vivo
and in vitrc a helper T cell in the sibject having any of
gsuch MHC class II molecules, Treat and prevent a cancer and
the like. Because about 90 % of Japanese people are
covered by the five types of MHC class ITI subclasses,
helper T cells can be activated to treat and/or prevent a

cancer in a very wide range oI subjects.

Brief Description of Drawings

[0010]

Fig. 1 1s a graph which represents the amcunt of
IFN-y produced by TAZ8.1 cell. In the <Zfigure, a
longitudinal axe represzents concentration of IFN-y (pg/ml).

The graphs correspond to "the case of culturing peripheral

blood mononuclear cells from an HLA-DREL*1501-positive
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subject in the absence c¢f the WTL peptide”, "ths case of
culturing TARZE8.1 cells in the presence of the WT1 peptide
(black)", "the case of culturing peripheral blood
moncnuclear cells frdm an HLA~DRB1*1501-negative subject in
the absence of the WILl peptide™, ""the case of culturing
peripheral blood mononuclear cells from an HLA-DRBE1I*1501-~
negative subject in the presence of the WI1l peptide"
starting from the left, respectively. |

Fig. 2 is a graph which represents the amounts of
IFN-y, IL-4 and IL-10 produced by TA28.1 cell. In the
figure, a longitudinal axe represents concentration (pg/ml).
The graphs correspond the values of IFN—Y;'EL¥4 and IL-10
starting from the left.

| Fig. 3 is a graph which represents the amounts of

IFN-v, IL-4 and IL-10 preduced by E15.2 cell. Irn the
figure, a longitudinal axe represents concentration (pg/mi).
The graphs correspond to the values of IFN-y, IL-4 and TIL-
10 starting from the left.

Fig. 4 represents the preductions of IFN-yv and
IL~-17 by HLA-DPB1*03501/70501l-positive mononuclear cells.
In thé figure, a horizontal axe represents IFN-v, and a
longitudinal axe represents IL~-17. Fig. 4a represents the
cells without stimulating with the WTLl peptide, and Fig. 4b
represents the cells stimulated with the WT1 peptide.

Fig. 5 i1s a graph which represents the growth of
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Ta28.1 cells., In the figure, a longitudinal axe represents
cpm (x  10%. The raphs correspond to "the case of
coculturing TAZ8.1 cells with peripheral blcod monconuclear
cells without pulsing with a WTl peptide”, "the case of
coculturing TA28.1 cells with peripheral blood mononuclear
calls pulsed with a WT1 peptidé {black}"”, "the case of
culturing TAZB.1 cells with peripheral lood moncnuclear
cells pulsed with a WT1l peptide in the presence of an anti-
MHC class 1 antibody”", "the case of coculturing TAZB.I
cells with peripheral bleood menonuclear cells pulsed with a
W'l peptide in the presence of an. anti-HLA-DR antibody
(shaded) ™, "the case of coculturing TAZ8.1 Eéils with
peripheral blcod moncnuclear cells’ pulsed with a WT1
paptide in the presence of én anti-HLA~DO antibody™, "the
case of coculturing TAZ8.1 cells with peripheral blood
mononuclear cells pulsed with a WTI1 peptide in the preéence
of an antl-HLA-DP antibody" starting from the left,
respectively.

Fig. 6 is a gfaph which represents the growth of
El15.2 cells. In the figure, & longitudinal axe represents
cpm (= 104). - The graphs correspond to "the case of
coculturing E15.2 cells with peripherel blooed mononuclear
cells from an HLA-DPBI1*090l-positive subject without
pulsing with a WT1l peptide”, "the case of coculturing E15.2

cells with peripheral blcood moncnuclear cells from an HLA-
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DPB1%0901-positive subject pulised with a WTL eptide

'3

(black)", '"the cases of coculturing E15.2 cells with
peripheral blood.nmnonuclear cells from an HLA-DPB1*0°01-
negative subject without pulsing with a WI1 peptide”, "the
case of cocﬁlturiﬁg El15.2 cells wlth operipheral blood
mononuclear cells from an HLA-DPB1*0Y01-negative subiect
pulsed with a WIT1 peptide” starting from the left,
respectively.

?ig. 7 is a graph which represents.the growth of
E15.2 cells. In the figure, a longitudinal axe represents
cpm. The graphs correspend to "the case of coculturing
£15.2 cells with peripheral blood mononuclear cells without
pulsing with a WT1l peptide", "the case of coculturing E15.2
cells with peripherzl klood meﬁonuclear celis pulsed with a
WT1 peptide (klack)", "the case of coculturing E15.2 Cells
with peripheral blood mononu;lear cells pulsed with a Wrl
peptide in the presence of an anti-MHC class I antibody”,
"the case of coculturing E15.2 cells with peripheral biood
moncnuclear cells pulsed with a WIl peptide in the presence
of an anti-HLA-DR antibody", "the case 0of coculturing E15.2
cells with peripheral blood moncnuclear cells pulsed with s
WT1l peptide in the presence of an. anti-HLA-DQ antibody",
and "the case of coculturing EX15.2 cells with peripheral
blood mononuclear cells pulsed with a WT1 peptide in the

presence of an anti-HLA-DP antibody (shaded)” starting from
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the left, respectively.

Fig. § is a graph which represents the growth of

HLA-DEB1*0501/°0501~positive mononuclear cells. In the

figure, a longitudinal axe represénts cpm. The graphs
correspond to "the case without stimulation with a WTl
peptide” and "the case with stimulation with a WT1l peptide”
stafting from the left, respectively;

Fig. 9 represents that the rowth of HLA-
DPBl*G50l/*0501—positive mononuclear cells is suppressed by
anti-HLA-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 stimulaztion
with a contrel peptide from HIV", "the case with
stimulation with a WT1 peptide”™, "the case with stimulation
with a WT1 peptide 1in the presence of an anti-HLA-DR
antibody", "the case with stimulation with a WT1l peptide in
the presence of an anti-~-HLA-DC antibody” and "the case with
stimulation with a WT1 peptide In the presence of an anti-
HLA-DP antiboedy” starting from the left, respectively.

Fig. 10 1s a graph which represents the growth of
E13.2 cell in the cases of using various concentration of a
W[l peptide. In the figure, a longitudinal axe represents
Cpm (x 10%y, and &  horizontal axe represents the

concentration of the WIl peptide.
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Best Mode for Carr?ing Out the Invention

[0011]

In one aspect, the present invention relates to a
method for the activation'of a helper T cell, comprising
adding a WI1l peptide té an éntigan—presenting cell, and
thereby activating the helper T c¢ell, wherein the WT1
peptide has an ability to bind to any one of .an HLA—
DRB1*15C1 molecule, HLA-DPB1*0501 melecule and HLA-
DPB1*0301 molecule. In the present invention, the WT1
reptide refers a peptide consisting of a part of the amiﬁo
acid seQuence of human WI1l protein shown in SEQ ID Ne: 1, a
peptide which has a substitution, modification, or deletion
of one to several amine aclds in the amino acid seguence,
and has an ability to bind to any one of an HLA-DRB1I*15G1
molecule, HLA-DPB1*0901 molecule and HLA-DPB1*0501 molecule,
or a peptide in which varlious substances such as an amino
acid, a peptide or an analog thereof may be attached at hte

~terminus and/or the C-tsrminus 5f the peptide. The
substance can be processed, for example, by an enzyme in a
living body or through a process such as intracellular
processing, and finally the WT1 peptide becomes the form
which can bind tc any one of an HLA-DRBI*1501 melecule,
HLA-DFPBE1*0901 molecule and HLA~DPBL*0501 nmoleculs. The
substance may be a substance that modulates the solubility

of the WT1l peptide of the present invention, or increasss
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its stability (resistance to protease, etc. ).
Alternatively, 1t may be a substance that delivers the WTl
peptide of the present invention specifically, for example,_
to a given tissue or organ, or lncreases the efficiency of
uptake by an antigen-presenting .cell or the like.
Alternatively, it méy be a WT1 peptide which i1s restricted
to the sam= tvpe of an MHC class I molecule aszs that of a
sublject from which an antigeHpresenting cell is derived.

[00lz1l

The WT1 peptide of the present invention has an
ability te bind to any one of an BLA-DRBI*1501 nolacule,
HLA-DPBI*0901 molecule and HBLA-DPBL*0501 molecule. Thus,
the WTl peptide may be a peptide which has an ability to
bind to at least two of an HLA-DRB1*1501 molecule, HLA-
DPB1L*0901 molecule and HLA-DPB1*0501 molecule, or a peptide
that hag an ability te kind te an HLA-DRRI*1501 molecule
and/or HLA-DPBL*0901 mclecule and/cr HLA-DPRI*0501 molecule,
and an HLA class II molecule other than the molecules, for
example, a peptide which has an ablility to bind to an HLA-
DRE1*1501 molecule, HLA-DERBI*(0405 molecule and/or HLA-
DRE1*15C2 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 toc an HLA-DPBE1*0501 molecule, HLA-DREI*0405 molecule

and/or HLA-DRB1*150Z molecule, or a peptide which has an
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abllity to bind to aﬁ HLA-DRBE1*1301 molecule, HLA~DPBL*(201
molecule, HLA~DPB1*0501 molecule, HLA-DRB1I*0405 moleculs
and/cry HLA-DRBI*150Z mclecule. Because a  WTL peptide
having an amino acid ssguence: Lys Arg Tyr Phe Lys Leu Ser
His Leu Gln Met His Ser Arg Lys His ({S5EQ ID No: 2Z) has an
ability to bind tco an HLA-DRB1*1501 molecule, an HLA-

DEFR1I*0201 'mol@cule, an HLA-DPBL*0501 molecule, an HLA-

DER1*0405 molecule and an HLA-DRBL*150Z molecule, the WTL

peptide having such an amino acid segquence is preferable.
In general, an MHC class II-binding peptide consists of 10-
25 amino acids. Therefore, the WI1 peptide preférabiy has
an amino acld sequence consgisting of 10-25 amino acids.

[COL3]

The WTL peptide c¢f the present inventlion can be
synthesized by methods gensrally used in the art or
noedifications thereci. Such methods zare described, for
example, 1in Peptide Synthesis, Interscience, New York,

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

1876 Peptide~Gosel, Maruzen Co., Ltd., 1975; Peptide-

n

Gosel No Kiliszo To Jikken, Maruzen Co., Ltd., 1%85; and
Iyvakuhin No Kaihatsu {Zoku}, Voi. 14, Peptide-Gosei,
Hirokawa - Rook store, 1991,

[0014]

The WIl peptide of the present invention can also

be prepared using genetic engineering technigues based on
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the information about the nucleotide sequence that encodes
the WI'l peptide. Such genetic englneering technigues are
well known to a person skilled in the art.

[(0015]

The antigen—presenting ceil refers to a cell such

s & dendritic cell which can present the WT1 peptide

feh

fu

toge;her with a MHC class II molecule to a heiper T cell or
the like. Thus, a subiject from which the antigen-
presenting cell is derived must have the same subclass of
MHC c¢lass II (for example, HLA-DREBI*1501, HLA-DPEBL*0DS01,
HLA-DPB1*0501, HLA-DRB1*0405 or HLA-DRE1*1502) as that to
which the added WI'l peptide binds.

[00le]

In general, a helper T cell is activated by the
recognition of an antigen peptide through an MHC class II
molecule on thé surface of an antigen-presenting cell by
TCR~CD3 complex on the surface of ths 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
cell. In the present invention, the activaticn 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 activat an  immune system by

increasing the induction, growth or activation of a B cell
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or T cell. Tbus; tﬁe meﬁhod for the activation of a helper
T cell of the present invention can be used as an adjuvant
therapy 1in the treatment of a cancer or the like.
Alternatively, the helper T cell activated in vitro using
the method of the present invention can be used to tréat or
prevent a cancer or the like, or can be used as an adjuvant
therapy in the same. The activation of the nelper T cell
can be determined by measuring the amount o¢f the production
or secretion of a cytokine such as an interferon and an
interleukin, and the like.

[oo17]

The addition of the WTl peptide to the antigen-
presenting cell may be practiced directly by the addition
cf the WTl peptide, or indirectly by the addition of an
expressicon vector comprising a polyvnucleotide encoding the

=

WI'l peptide or the addition of a cell comprising the
expression vector. The expression vector comprising the
polynuclectide encoding the WT1 peptide, and the cell
comprising the expressicn vector can be produced by the
method well known to the person skilled in the art.

[0018]

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

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

comprising the WY1l peptide, wherein the WI1l peptide has an
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ability to bind to any one of an HLA—DRBE*lSGl molecule,
HIA-DPBI+090L molecuie and HLA-DPB1*0501 molecule. When
the composition of the present invention is administered to
an HLA-DRB1*1501, HLA-DPB1*0501 or HLA~DPB1*050l-positive
subject, an immune system in the subject is activated bf
the activation of the helper T cell in the subject. The
WTl gene is expressed at high levels in variocus cancers and
tumors including hematopcietic tumcrs such as leukemia,
myelodysplastic syndrome, multiple myeloma or malignant
Lymphoma, and solid cancers such as gastric cancer, colon
cancer, lung cancer, breast cancer, germ cell cancer,
hepatic Kcancer, skin «cancer, bladder céncer, prostate
cancer, uterine cancer, cervical cancer or ovarian cancer,
Th@refoie, the composition of the present invention.can be
vsed as an adjuvant therapy in the treatment ox prevention
of & 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.

[0013]

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

and/or RHLA~DEB1*0901 molecule and/or HLA-DPRL*0501 molecule,
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and an MHC class II molecule other than them. Thus, as
long as the antigen-presenting cell is derived from a
subject positive for an MHC c¢lass II subclass to which the
WIl peptide of the present invention can bind, the effect
of activating the helper T cell of the composition of the
present invention can result.

[6620]

.The composition of the present invention may
comprise in addition to the WIl peptide, for example, a
carrisr, an excipilent, an additive or the like, Because
the WIl peptide comprised in the composition of the present
invention activate the helper peptide specifically tc the
WT1 peptide, ﬁhe composition may comprise an MHC class I-
restricted WT1 peptide, or it may be used with the peptide.

[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. Example

of . such methods incliude, but are not limited to,

Aintradermal adminilstration, subcutaneous administration,

intramuscular administration, Iintravenous administration,
nasal administration and c¢ral administration, and the
addition to a culture medium ¢of the antigen-presenting cell.

The amount of the WITI peptide comprised in the composition
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of the present invention, as well as the form, the number
of times of wuse 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
T cell, the state cf the antigen-presenting cell.

[0c22]

In a further aspect, the present invention
relates to a composition for activating a helper T cell by
the addition of a WTI peptide to an antigen-presenting cell,
comprising an expression vector comprising a polynuclectide
enceding the WIl peptide or a cell comprising = the
expression vecter, wherein the WT1l peptide has an ability
to bind to any one of an HLA-DRB1*1501 molecule, HLA-
DPE1*0901 mwolecule and HLA-DPB1*0501 molecule. The
éxpression, vector  comprising the polynuclectide encoding:
the WT1 peptide and the cell comprising' the expression
vectory are described above.

[0023]

In another aspect, the present invention relats
to use of an expression vector comprising a polyvhucleotide
encoding a WIl peptide, or a cell comprising the expression
vector for the manufacture of the composition.

[0024]

In & further aspect, the present invention

relates to a kit for activating a helper T cell by the
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addition of a WTl peptide to an antigen-presenting cell,

comprising the WI1l peptide, whersin the WI'l peptide has an

ability to bind tc any one of an HLA-DRB1*1501 molecule,

HLA-DPB1*0S01 mnolecule and HLA-DPBL*0501 molecule.
Preferably, the kit is used 1in the method for the
activation of a helper T cell. The kit of the preseﬁt
invention may comprise in addition to the WTL peptidé, for
example, a means of obtaining an antigen-presenting cell, =a
means to determine a helper T cell activity or the like.
In general, an instruction manual is attached to the kit.
By using the kit of the present invention, helper T cells
can be induced efficiently.

[0625]

Iin another aspect, the present invention relates
ﬁo a kit for activating a helper T cell by the addition of
a W'l peptide toc an antilgen~presenting cell, comprising an
expression vector comprising a polynuclectide encoding a
WL peptide, or a cell comprising the expression vector,
wherein the WT1l peptide has an ability toc bind te any one
cf an HLA-DRR1*1301 mclecule, HLA-DPBL*0901 molecule and
HLA-DPBL*0501 molecule.

[0G2¢6]

In another aspect, the present invention relates

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

a subject, comprising adding a WIl peptide to an antigen-
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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, HILA-DPB1*0901 molecule and
HLA-DPBL*0501 molecule. The method of the present
invention is & method in which an immune system in the
subject 1s activated by the activation of a helper T cell,
and a cancer 1in the subject is treated or prevented. The
addition of the WT1 peptide to the antigen-presenting cell
may be practiced directly by the addition of tﬁe W1
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.

[6027)

As described above, the helper T cell recognizes
the complex of any one of MHC c¢lass II mclecules,
particularly an  HLA-DEBI*1501 molecule, HLA-DPBI*0S01
molecule or HLA-DPBL*0501 molecule and the WTLl peptide.
Thereforé, the subject 1is a subiect having an MHC class II
molecule to which the WTl peptide binds, for example, HLA-
DRE1I*1501-positive, HLA-DPBL*0301l~positive or HLA-
DPB1*050i-positive subject. Ls described above, the WT1
peptide of the present invention may bhe a peétide 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 has an ability to bind to an HLA-
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‘DRBl*lSOl moelecule and/or HLA-DPBL*0901 moleculs and/or

HLA-DPEL1*0501 molecule, and an MHC class II molecule other
than them. Thus, in such a case, it is possible to treat

or prevent a cancer in a sublect positive for an MHC class

'II subclass to which the WPl peptide of the present

5

invention can bind. The cancer to be treated or pfevented
may be any one, and examples thereof include hematopoietic
tumors such as leukemia, myelodysplastic syndrome, multiple
myeloma or malignant lymphoma, and solid cancers such as
gastric cancer, colcn cancer, lung cancer, breast cancer,

erm cell cancer, hepatic cancer, skin cancer, bladder
g '

”caﬂcer, prostate cancer, uterine cancer, cervical cancer or

ovarlian cancer. Furthermore, the method of the present
invention may be used with a method for the treatment or
preventiocn of a cancer with an MH class I molecule-
restricted WT1l peptide or a pharmaceutical compoesiticn for
the same.

(00283

In another aspect, the present invention relates

to a harmaceutical compesition for the ftreatment or
P F

~

prevention of a cancer in a subject by activating & helpe
T cell by the additicn of a WIl 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-

DERRI*1501 molecule, HLA-DPBL*0901 molacule and HLA-
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DERLI*050: molecule. The WT1 gene 1s expressed at high
levels in various CANnCcers and tumors including
hematopoiletic tumors such as leukemia, myelodysﬁlastic
syndrome, multiple mye;oma'or malignant lymphoma, and solid
cancers such as gastric cancer, colon cancer, lung cancer,
breast cancer, germ cell cancer, hepatic cancer, skin
cancer, bladder cancer, prostate cancer, uterine cancer,
cervical «cancer or ovarian Ccancer. Therefore, the
pharmaceutical compesition’ of the present invention can be

used for the treatment or preventlon of a cancer.

As described above, the Tl peptide of the

A

present invention may be a peptide which has an ability to
bind to at least two of an HLA-DRB1I*1301 molecule, HILA-
DPBE1*L£901 meleculs and HLA~DPBI*6501 molecule, or a peptide
which has an ability to bind to an HLA-DRB1*1501 molecule
and/cxr HLA~DPB1*(0%01 molecule and/or HLA-DPR1*0501 molecule
and an MHC class II molecule other than them. Thus, as
long as the antigen-pressenting cell 1s derived f{rom a
subject pesitive for an MHC class II subclass to which the
WT1 peptide of the present inventicon ¢an bind, the
pharmaceutical compesition of the present invention can be
used to treat or preavent a cancer.
{00301.

When the pharmaceutical compositicon of the
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present invention 1s administered to, for example, an HLA-
DRB1*1501-positive, .HLA—DPBI*O9Gl~pOSitive or HLA-
DPB1*0501-positive subject, an immune system in a subject
can be activated by the activation of the helper T cell by
the WIl peptide comprised in the pharmaceutical composition,
thereby treating or preventing a cancér. Thus, the
pharmaceutical composition of the present invention may be
used together with the method for the treatment or
preventioh of a cancer or the pharmaceutical composition
for the same.

$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 exciplent of
the like. The WT1 peptide comprised in the pharmaceutical
compasition ¢f the present invention binds to an MHEC class
TT molecule én the surface of an antigen-presenting cell
and actlvates a - helper T cell. Therefore, the
pharmaceutical composition of the present invention may
further comprise an activator, growth factor, inducer or
the like of the helper T cell, or may comprise an MHC class
I-restricted WI1l peptide.

[0032]

The method for administering the pharmaceutical

compesition ¢f the present invention can be appropriately
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selaected depending on conditions such as the type of
disease, the condition of the subject or target site.
Examples of such methods ihclude, but are not limited to,
intradermal administration, subcutaneots administration,
intramuscular administration, intravencus administration,
nasal administration and oral administration. The amount
of the peptide comprised in the pharmaceutical composition
of the present invention, as well as the dosage form, the
number of times of the administration and the like of the
pharmaceutical composition of the present invention can be
appropriately selected depending con conditions such as the
type of disease, the condition of the subject or the target
site. The single dose of the peptide is usually, 0.0001 mg
- 1000 mg, preferably, 0.001 mg - 1000 mg.

[0033)

In a further aspect, the present inventicn
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 WIl peptide to an
antigen-presenting cell, comprising an expression vector
comprising a polynucleotide encoding the WT1 peptide, or a
cell comprising the expression .vectsr, wheiein the WT1
peptide has an abkility to bind to any cone of an HLA-
DRBL*1501L molecule, HLA-DPBL1*CGS0L moleculs and HLAa-

DPB1*0501 molecules.
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In & further aspect, the present invention
relates td use of a WI1l peptide, an expression vectog
comprising a polynucleotide encoding the WT1 peptide,.or a
cell comprising the expression vector for the manufacture
of the pharmaceutical composition.

[6035]

In another aspect, the present invention relates
to an antibody binding specifically to a WT1 peptide,
wherein the WT1 peptide has an ability to bind to any one
of an HLA-DRB1*1501 molecule, an HLA~DPBLI*0801 molecule and
HLA-DPBL*0501 molecule. The antibody of the present
invention can be prepared by the means or method known té
the person skilled in the art. The antibody of -the present
invention can be used for the diagnosis of various cancers,
prognosis thereof or the like.

[0036]

In ancother aspsct, the pressnt invention relates
to a method for the determinaticn of the presence or amount
of a WI1l peptide in an HLA—DRBi*lBGE—positivg, HLA—
DPB1*0%901~positive or HLA-DFB1*0501l-positive subiject,
comprising:

{a) reacting an anti-WTl antibody with a sample form the
subject; and

(b} determining the presence or amount of the anti-WT1
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antibody binding specifically to the WT1l peptide contained
in the sample. For example, 1t is possible to diagnose a
cancexr, prognosis thereof or the like by incubating the
anti-WTl antibody with a sample from an HLA-DRB1*1501-
positive, HLA-~DPB1*090l-positive orx HLAFDPBl*OSOl—positive
subject, or administefing the anti-WT1 ahtibody to an HLA-
DRB1*1501-positive, HLA-DPB1I*(901-pcsitive or HILA-
DPB1*0501-pesitive subject, and determining, for example,
the pesition, site or amount thereof. The anti-~-WT1
antibody of the pfesent invention refers to an antibody

which can specifically recognize the WT1l peptide cof the

present invention. The anti-WT1 antibody may be a
menoclonal antibody or polycleonal antibody. The anti-WTI1
antibody may be labeled. A known label such as 3

fluorescent label or a radicactive label can be used as a
izbel. By labeling it, the presencs or amount of the WT1
perptide can be determined readily and rapidly.

[0037]

In ancther aspect, the present invention relates
to a kit for the determination of the presence or amount of
a WT1l peptide ‘gomprising the anti-WTl antibody as an
essential component.

[0038]

Furthermore, in the determination of the presence

cr amount of the WIl peptide, when the WT1l peptide has an



Jod
(]

20

31

ability to bind to an HLA~DRBI*0405 molecule and/or HLA-
DRE1*1502 melecule, it is possible to determine the
resence or amount of the WIL peptide in a subiect with
such an MHC class IT subclass.

{00387

In another aspect, the present invenition ralates
to & pharmaceutical compositicen for the treatment or
prevention of a «cancer, comprising a helper T cell
activated with a WT1l peptide, wherein the WTl peptide has
an  ability to bkind to an any one of an HLA~DRB1I*1501
molécule, HLA-DPB1¥0901 molecule and HLA-DPBI*(501 molecule.
The cancer 1s treated or preveﬁféﬁ 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
present invention in this aspect may be usad together'with
another method for the treatment or prevention of =z cancer
or pharmaceutical composition for the same. The activation
cf the helper T cell with the WT1 peptide encompasses not
only the direct activation with the WTI peptide but also
indirect activation with an expression vector comprising a
polynucleotide encoding . the WIl peptide or a cell
comprising the expression vector.

[0C407]

The pharmaceutical composition of the present

invention may comprise in addition to the activated helper
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T cell as an active ingredient, for example, a carrier, an
exciéient or the like. The method for administering the
pharmaceutical compeosition of the present invention can hbe
appropriately selected depending on conditions such as thes
type of disease, the condition of the subject or the target
site. Examples o©f such methods include, but are not
limited to, intradermal administration, subcutaneous
administration, intramuscular administration, intravenous
administration, nasal administration and oral
administration. The amount of the helper T cell comprised
in the pharmaceutical composition of the present invention,
as well as the dosage form, the nﬁﬁber of times of the
administration and the like of the pharmaceutical
composition of the present invention can be appropriately
selected depending on a condition such as the type bf
disease, the condition of the subject or the térgét site.

(0041}

In another aspect} the present invention relates
to a method for the treatment or preventicn of a cancer,
comprising adding a WI1l 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 WTl peptide has an ability to bind to any one
of an HLA-DRB1*1501 molecule, HLA-DPBE1*0901 mdlecule and

HLA-DPEBE1*0501 moleculie.
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‘In another aspecﬁ, the present invention relates
tc use of a WTl peptide for the manufacture of the
pharmaceutical composition comprising an activated helper T
cell.

[6043]

In a further aspect, tThe prasesnt invention
relates to a methed for the determining the presesnce or
amount of a WIl-specific helper T cell in any one of an
HLA~-DRBI*1z0l-pcsitive, HLA-DPB1*(0201l-~positive and HLA-
DPRL*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

(b} determining the presence or amount of & 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 include body fluid such as blood or lymph and a
tissue. The complex of a WT1 peptide and an HLA-DRRBR1I*1501
molecule, HLA-DPR1*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

helper T cell recognizing such a complex can be measured by
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a methcd known to a person skilled in the art. In this
aspect of the present invention, the complex may be labesled.
A known label suﬁh as a fluorescent label or a radicactive
label can be used as a label. By labeling it, the presence
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, progncsls thereocf
cr the like.

10044]

Thus, the present Invention alsc provides a
composition for the determination of the pressnce or amount
cf 2 helper T cell in any one of an HLA—DRBI*ES@inQSitive,
HLA-DPB1*0901-positive and HLA-DPBI*0S501l-positive subiject,
comprising a complex of a WT1 peptide and an HLA-DRE1*1501
mclecule, HLA-DPBl*0%01 molecule or HLA-DEPB1*05C1 molecule.

[0045]

Furthermore, the present invention provides a kit
for the determination of the presence or amount of a helper
T cell in an HIA-DRB1*1501l-positive, HLA-DPBLl*0901-positive
or HLA-DPR1*0501-positive subject, comprising a complex of
a WTLl peptide and an HLA-DRB1*15C1 molecule, HLA-DPR1*0901
molecule or HLA-DPBI*0501 moliecule.

[0046]

Furthermore, in the determination of the presence

or amount of the heliper T cell, when the Wrl peptide has an
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ability to an HLA-DRRB1*0405 molecule and/or HLA-DRB1*1502

molecule in ths determination cof the presence or amount of

the helper T cell, it is possible to determine the presence

or amount of the helper T cell in a subject with such an
MHC class II subclass. In such a2 case, a complex of a WTL
peptide and a MHC class II molecule to which the WII

peptide binds is used.

In a further aspect, the present invention
relates to a method for the obtainment of a helper T cell
using a complex of a WT21 peptide and an HLA-DRRBI*1501
molecule, HLA-DPB1+0901 molecule or HLA-DPB1*0501 molecile,
comprising:

{a) reacting a sample with the complex; and

(b) obtaining a helper T cell recognizing the complex
contained in the sample. The complex 1is described above.
The sample may be any one as long as there is a possibility
that it contains a lyvmphocyte. Examples of the samples
include a sample from a subject such as blood, and a cell
culture, The helper T cell recognizing the complex can be
obtained using a method known to a person skilled in thé
art such as FACS or MACS. The present invention allows to
culture the obtained helper T c¢ell and use it for the
rreatment or prevention of various cancers.

[0048)
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Thus, the present invention also relates to a
helper T cell which is cbtainable by a method for obtaining
& helper T cell using z complex of a WTl peptide and an
HLA-DRB1*1501 moleculs, HLA-DPB1*0901 molecule or HLA-
DPB1*0501 molecule.

[0049]

Furthermore, tThe present 3nvention relates to a
kit for obtaining a helper T cell, comprising a complex of
a WPl peptide and an HLA~DRB1*1201 molecule, HLA-DPB1*0901
molecule or HLA-DPRI*0501 molecule.

[0050]

Ferthermore, in obtaining the helper T cell, when
the WT1 peptide has an ability to bind to an HLA-DRBL*0405
molecuie and/or HLA-DRB1*130Z molecule, it is possibkble to
obtain a helper T cell recognizing a complex of such an MHEC
class IT subclass and a WT1l peptide. In such a caée, the
complex of the WIl peptide and an MHC class II molecule to
which it binds is used.

[0051]

In another aspect, the present invention relates
to a method for the determination of the presence or amount
of a Wll-specific helper T cell 1in an HLA-DRBL*1501-
positive, ELA-DPBL*080l-positive, HLA-DPB1*0501l-positive,
HLA-DRBE1*0405~positive or HLA~DRB1*150Z-positive subjscth,

comprising:
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(a) stimuiating a peripheral Dblood 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 WTl peptide; and

(k) determining the production of a cytokine or the
reaction of the helpsr 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. The ¢ells such as the peripheral blood
menonuclear cell, invasive lymphocyte} tumor cell, cell in
ascitic fluid, cell in pleural fluid, cell in cersbrospinal
fluid, bone marrow cell and lymph node cel]l used in the
method of the present invention may be derived from a
healthy subﬁect or & cancer patient. By using the cells
from a healthy subject, it is possible to determine whether
or not the subject 1s suffering from a cancer, whether or
not the subject has the predispositicn thereof or the like.
By using the cells from a cancer patient, it is possible to
predict whether or not WIl-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
Vive. Because of easiness, 1in vitro stimulation is
preferable. The presence of the production of the cytokine

or the reaction of the helper T cell, or the amount of the
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production of the cytokine or the reaction Qf the heiper T
cell can be determined by a known method.

00527

The following examples i1illustrate the present
invention In more detail, but are not to be construed to

limit the scope thereof.

Exampies

[0053]

1. Preparation cf antigen-presenting cell

Peripheral Dblood mononuclear cells (PBMCs) were
separated from peripheral blood that had been collected
from a healthy donor (HLA—DRBl*lSOl—poéitive, HiA-

DPBL*0201-positive or HLA-DPEL*0L0l-positive). The PBEMCs

were seeded to a 6-well plastic plate at the density of 1 =z

+

107 cells/well in 1% AR 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 lGOO_IU/ml IL.-4 (PeproTech),
1000 I0/ml GM-CSF (PeproTech), 1% AR serum and ¥-VIVD 15
medium. On day 2 and day 4, the medium was changed, and
IL-4 and GM-C3F were added. On day 6, 100 IU/ml TNF-x was
added tc mature antigen-presenting cells.
[0054]

2. Induction of WT1l peptide-specific CD4-positive
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f cell

CDé~positive T cells were separated from blood
defived from the same. donor wusing RosetteSer for the
separation of CD4-positive T cells (StemCell}. The CD4-
positive T cells ({3 g 10% cells) were addéd to each well of
a 24-well plate. They were stimulated with autologous
antigenhpresentiﬁg cells (3 x 10° cells) that had been
pulsed with 20 .pg/ml WT1 peptide (8EQ ID Neo: 23, and
lrradiated with 23 Gy ©f radiation. On next day after the
stimulation, 20 IU0/ml IL-? was added. Likewise, the
stimulated CD@—poéitive 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 IL-2Z every other day after sscond
stimulation. The CDd-positive T cells induced by total
three times of stimulation {HLA-DRBI*1501 and  HLA-
DPRL*0901i~-positive T cells were defined as TAZE8.1 cell and
E15.2 cell, respectively) were used for experiments below.

[0055]

3. Measurement of IFN-v

TAZ8.1 cells and peripheral blocod mononuclear
cells from a sublect from which the TAZ28.1 cells were
derived were cultured in the presence of 20 pg/ml WTI
peptide for 24 hours. After the culture, the amount of

IFN~v in the supernatant was quantified using ELISA kit.
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As a control, a peripheral blood mononuclear cell from an
HLA-DRB1*1201-negative sublect was used. The. results are
shown in Fig. 1. It was confirmed that TAZE.1 c¢ell
recognizes the WT1l peptide specifically to an HLA-DRBLI*1501
melecule to increase the produced amcount of IFN-v (that is,
activation) .

6)

[00

o

Furthermore, it was confirmed that TAZ8.1 cell
and E15.2 cell do not produce IL-4 and IL-10 using ELISA
kit. The results are shown in Figs. 2 and 3. It was
confirmed that TAZ28.1 and E15.2 cell are Thl cells.

[0057]

HLA-DPB1*0501/'0501l~positive mononuclear cells
were used Lo perform the following experiments. The cells
were suspended to X-VIVO {1% AB serum), and 20 ug/ml WT1
peptide, 10 ug/ml Brefeldin A and 0.5 ug/ml CD28/49d were
addsed. They were incubated at 37°C with 5% C0O, for 4 hours.
As a ceontrel, a cell incubated without the addition of a
W71l peptide was used. Affter washing with buffer, an anﬁi~

CD3-perCP antibody and an anti-CD4-APC antibody were added,

o
i

and they were incubated at 4°C for 30 minutes. Aft
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-yv-FITC (BD, clone:

B27) and anti-IL-17-PE (eBioscience, clone: 2Bio64DECIT)




1c

15

20

25

were added, and they were incubated at 4°C 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-DPEBL1*05(0l-positive mononuclear cells
grow, and produces IFN-y and IL-17.

[0058]

4. Growth azsay

The growth assay was performed by ['H]-thymidine
incorporation method. TA28.1 cells (3 x 10° cells) and
peripheral blood mononuclear cells (MLA-DRB1*150l-positive;
1 x 10° cells) that had beern pulsed with the WI1 peptides
and irradiated were cocultured in a %6-well plate. After
coculturing for 80 hours, 37kBg/well {3ijthymidine
{Amersham Biosciences) was added. They wers incubated for
another 1& hours, and measured using B-scintillation
counter. The measurements weare 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 activaticn signal is specific for
an HLA-DRB1%1501 molecule, an anti-MHC class I antibody,
antl-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 TAZ8.1 cells were activated by a signal
through the WT1l peptide and HLA-DRB1*1501, and grown. It

was further confirmed that the growth was specific for HLA-
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was suppressed by the anti-HLA-DR

(=]
cf

DRB1*1501, because

antibody.

[0053]

Likewise, E15.2 cells were ussed to pesrform the
growth assay. As an additional controel, the peripheral

blood meononuclear celis from an  HLA-DPBL*(080l-negative
subject were used. The results are shown in Figs. 6 and 7.
It was confirmed that ELS5.Z cells were activated by a
signal through the WT1 peptide'and HLA-DPELI*0901, and grown.
It was further confimmed that the growth 1s specific for
HLA-DPB1*0901, because it iz suppressed by the anti-HLA-DP
antibody.

[00&0]

Furthermore, HLA-DPBL*0501/70501-positive
monconuclear cells were gsed to perform the growth assay.
As a control, & peripheral blood mononuclear cell from an
HLA-DPB1*0501~negative subject was also used. The results
are shown in Figs. 8§ and 8. It was confirmed that an HLA-~
DEB1*0501/0501L-positive mononuclear cells were activated
by a signal through the WT1 peptide and BLA-DPBI*(501, 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.

[GCel]

Furthermore, the grbwth assay of the E15.2 cells
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was performed with varicus concentrations of the WLl

peptide. The cencentration of the used WT] pepfide was
0.08, 0.4, 2, 10, 50, 100 or 150 pg/m1. The results are
shown in Fig. 10. It was confirmed that the WI1l peptides

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

Industrial Applicability

[0062]

The present invention provides a method for the
activation of aihelper T cell with a WT1 peptide which has
an ability to bind to an HLA-DRB1*1501 molecule, HLA-
DPR1*0901  molecule or ILA-DEB1*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 Zike. Therefore, the
prasent invention can be used in the fields of medicine and

ke, for example, in the fields of development and

’»J‘

the 1
preparation of a pharmaceutical compositicon for the
prevention or treatment of varicus hematopoletic tumors and

sclid cancers that express WTLl gene at high levels.
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CLATIMS

1. A method for the activation of a helper T cell,
comprising adding a WT1l peptide to an antigen-presenting
cell derived from any one of HLA-DRB1%1501-positive, HLA-
DPBL*0901-positive and HLA-DPBL*0501-positive subject, and
thereby activating the helper T cell,

wherein the WT1l peptide is a peptide selected from
(1y-1(3):

(1) 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:2Z);

{2y a peptide of (1), wherein the aminoc acid seguence

of SEQ ID No:2 has & substitution, modification or

deletion of one to several aminoc acids; and

(3} & peptide consisting of 25 amino acids or less,

which contains the amino acid seqgquence of SEQ ID No:Z,

and wherein the WT1l peptide has an ability to bind to
any one of an HLA-DRB1*1501 molecule, HLA-DPR1I*D501

molecule and HLA-DPB1*0501 molecule.

Z. The method according to any one of c¢laim 1,
wherein the addition of the WT1l peptide to the antigen-
presenting cell is practiced by the addition of the WT1

peptide, the addition of an expression vector comprising
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the polynucleotide encoding the WT1l peptide or the addition

of a cell including the expression vector.

3. A composition when used for activating a helper T
cell by the addition of & WTPl peptide to an antigen-
presenting cell derived from any one of HLA-DRB1*1501-
positive, HLA-DPB1*0901-positive and HLA-DPB1*0501-positive
subject, comprising the WT1 peptide,

wherein the WT1 peptide is a peptide selected from
(1)-(3):

(1) a peptide comprising an amino acid sequence: Lys

Arg Tyr Phe Lys Leu Ser His Leu Gln Met His Ser Arg

Lys His {SBQ ID No:2);

(2) a peptide of (1), wherein the aminc acid sequence

of SEQ ID Ne:2 has a substitution, modification or

deletion of cone to several amino acids; and

{3} a peptide consisting of 25 amino acids or less,

which contains the amino acid sequence of SEQ ID No:Z,

and wherein the WT1 peptide has an ability to bind to
any one of an HLA-DRB1*1501 molecule, BELA-DPBL1*020]

molecule and HLA-DPEL*0501 molecule.

4, A pharmaceutical compesition when used for the
treatment or prevention of a cancer in a subject who 1s any

one of HLA-DRBL*1501-positive, HLA-DPB1*090l-positive and
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HLA-~DPB1*0501-positive subject by activating a helper T
cell by the addition of a WTL1 peptide to an antigen-
presenting cell derived from any one of HLA-DRBL*1501-
positive, HLA-DPB1*090l-positive and HLA-DPB1*050l-positive
subject, comprising the WT1l peptide,

wherein the WT1l peptide is a peptide selected from
(1)~ (3):

(1} 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);

(2) a peptide of (1), wherein the amino acid sequence

of 8RO ID No:2 has a substitution, modification or

deletion of one to several amino acids; and

(3) a peptide consisting of 25 amino acids or less,

which contains the amino acid seguence of SEQ ID No:Z,

and wherein the WTl peptide has an ability to bind to
any one of an HLA-DRB1*1501 molecule, HLA-DPBL1*0901

molecule and HLA-DPB1I*0501 molecule.

5. A method for the determination c¢f the presecnce or
amount of a WT1l peptide in any one of an HLA-DRB1I*1501-
positive, HLA-DPB1*0901-positive and HLA-DPB1*050l-positive
subject,

wherein the WT1 peptide is a peptide selected from

(1)~(3):
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{1y a peptide comprising an amino acid seguence: Lys
Arg Tyr Phe Lys Leu Ser His Leu Gln Met His Ser Arg
Lys His (SEQ ID No:Z);

(2) a peptide of (1), wherein the amino acid seguence
of SEQ ID No:2 has a substitution, modification or
deletion of one to several amino acids; and

(3) a peptide consisting of 25 amino acids or less,
which centains the aminc acid seqguence of SEQ ID No:Z,
and wherein the WT1 peptide has an ability to bind to

cne of an  HLA-DRB1*1501 molecule, HLA-DPB1*09401

molecule and HLA-DPR1*0501 mclecule,

said method comprising:

{a) reacting an anti-WT1 antibody binding
specifically to the WIl peptide with a sample from the
subject who is any one of HLA-DRBL*150l-positive, HLA-
DPB1*0901-positive and HLA-DPB1*0501-positive subject;
and

() determining the presence or amount of the anti-
WT1 antibody binding specifically to the WIl peptide

contalned in the sample.

6. A pharmaceutical composition for the treatment or

prevention of a cancer in a subject who is any one of HLA-

DRBL*1501-positive, HLA-DPB1*0901l~-positive and HLA-

DPR1*0501-positive subject, comprising & helper T cell
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activated with a WTl peptide, wherein the WT1l peptide is a
peptide selected from (Ly-(3):
(1Y 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);
(2) a peptide of (1), whereiln Che amino acid sequence
of SEQ ID No:2 has a substitution, modification or
deletion of one to several aminc acids; and
{3) a peptide consisting of 25 amino acids or less,
which contains the amino acid seguence of SEQ ID No:2Z,
and wherein the WT1 peptide has an ability to bind to
any one of an HLA-DRB1*1501 molecule, HLA-DPB1*0301

molecule and HLA-DPR1*0501 molecule.

7. A method for the determination of the presence or
amount of a WTl-specific helper T cell in a subject who is
any one of an HLA-DRB1*150l-positive, HLA-DPB1I*0901-
positive and HLA-DPB1*050l-positive subject, comprising:

(a) reacting a complex of a WTl peptide and any one
of an HBLA-DRB1*1501 molecule, HLA-DPB1*0901 molecule or
HLA-DPR1I*0501 molecule with a sample from the subject,

wherein the WT1 peptide is a peptide selected from

(1}-(3):
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(1) a peptide comprising an aminoc acid seguence: Lys
Lrg Tyr Phe Lys Leu Ser His Leu Gln Met His Sex Arg
Lys His (SEQ ID No:2Z);
(2) a peptide of (1}, wherein the amino acid sequence
5 of SEQ ID Nc:2 has a substitution, modification or
deletion of one to several amino acids; and
(3} a peptide consisting of 25 amino acids or less,
which contains the amino acid sequence of SEQ ID No:2Z,
and wherein the WT1 peptide has an ability tc bind to
10 any one of an HLA-DRBI*1501 molecule, HLA-DPB1*0901
molecule and HLA-DPB1*0501 molecule; and
(b} determining the presence or amount of a helper T

cell recognizing the complex contained in the sample.

15 8. A method for the determination of the presence or
amount of a WTl-specific helper T cell, in any one of an
HLA-DRR1*1501~positive, HLA~DPB1*090l-positive and HLA-
DPBL*0501-positive subject, comprising:

(a) stimulating a peripheral blood mononuclear cell,

20 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,

wherein the WT1 peptide is a peptide selected from

(1) - (33
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{1y a peptide comprising an amino acid seguence: Lys
Arg Tyr Phe Lys Leu Ser His Leu Gln Met His Ser Arg
Lys His (SEQ ID No:2);
{2y a peptide of (1), wherein the amino acid sequence
of SEQ ID No:2 has a substitution, modification or
deletion of one to several amino acids; and
(3) a peptide consisting of 25 amino acids or less,
which contains the amino acid sequence of SEQ ID No:Z,
and wherein the WI1l peptide has an ability to bind to
any one of an HLA-DRBI*1501l molecule, HLA-DPB1*0S01
molecule and HLA-DPBL*0501 molecule; and
(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
cytokine or the reaction of the helper T cell ilndicates the

presence or amount of the WIl-specific helper T cell.



