DESCRI PTI ON METHOD FOR ACTI VATI ON OF HELPER T CELL AND COWPOSI TI ON FOR USE

IN THE METHOD 5Techni cal Field [0001] The present invention

relates to a nethod for the activation of a helper T cell,

conpri si ng

adding a WIl peptide to an antigen-preSenting cell, and thereby 10
activating the helper | cell, wherein the WI'1 peptide has an ability to any

one of an HLA-DRB1*1501 nol ecul e, HLAGPB1*0901 nol ecul e and HLA- DPB1* 0501

nol ecul e and a conposition for the sane, a pharnaceuti cal

conposition for

the treatnment and/or prevention of a cancer by activating a 15hel per T cel
and the |ike. Background [0002] W1 gene (WI ns' tunor
gene) was identified as 20a generprespopsidte for WIlns tunor which is a
renal cancer in children (Non-Patent Docunments 1 and 2). W1 is a

transcription factor having a zinc finger structure. At the beginning, the

WI' 1 gene was considered to be a tunor

'METHOD FOR ACTIVATION CF HELPER T CELL AND COMPOSITION FOR

USE IN THE METHCD
5 Technical Field

[00C1]

The present inventicn 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 WTl peptide has

an ablility to any one of an HLA-DRB1*150C1 molecule; HLA-

DPE1*0801 molecules and HLA-DPB1*0501 molecule

and a

composition for the sams, & pharmaceutical compoesition for

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

15 nelper T cell and the like.

Background

(00027

WT1l gene (Wilms' tumer 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). 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

25 Documents 3, 4, 5 and 6) showed that the WT1 gene rather

1



suppressor gene. However, subsequent studies (Non-Patent 25Docunments 3, 4; 5
and 6) showed that the NIl gene rather -:unctions as an oncogene i-n
hemat opoi etic -hunors.and solid cancers. [0003] was shown that a W1

pepti de-specific T- 5 |lynphocyte (CTL) can be induced by in vitro
stinmulating a peripheral blood nononuclear cell with a WI1 peptide, and
such a CTL danmages a cancer cell such as a hematopoietic tunor cell and
solid cancer cell which endogenously expresses WI'l. The CTL recogni zes the
W'l peptide as the 10formof the conplex in which the W'l peptide binds to
an MHC class | nol ecule. Therefore, such a WI1 peptide is different
dependi ng omdhersublsypes catolHE=clk assed={Rat ent Docurments Non: Rafieat

Docunent 7, and Patent Docunents 2, 3 and 4). 15[ 0004] The

exi stence @n@ahel per T cell specific for an cancer antigen is inportant to
i nduce a CTL effectively (Non-Patent Docunent 8). The helper T cell is

i nduced and activatedoby;the recognition of a conplex of an MHC class 20
Il nmol ecule and an antigen peptide on an antigen-presenting cell. The
activated hel per T cel |wps oduees: acBytoki nersuchepsibib-2pedileds K1-5, 1L-6
or interferon to help the growh, differentiation or maturation of a B cel
The asti vatgdhdetcpercTrecekknakso ikasicadf ypctiron oo agd dritiat-enthe growt h,
25di fferentiation or maturati on of other T cell subsets (for exanple, To
and TD celd9xilhusait hecaat nvabvedchebpereTl with a WT1 peptide, and

such a CTL damages & cancer cell such as & hematopoietic

tumicr cell and solid cancer cell which endogenously

expresses WT1l. The CTL recognizes the WIl peptide as the
10 form of the complex in which the WT1l peptide binds 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).

15 [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

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 ¢ell. The activated
helper T cell alsc has a function to facilitate the growth,

=

25 differentiation or maturation of cother T cell subsets (for



cell has a function o activate an i mune systemby facilitating the growth
or activation of a Bcell or T cell. Therefore, enhancing a function of a
~helper T cell through 5an MHO gl ass I1l-binding antigen peptide (a hel per
peptide)in a cancer imrunotherapy to increase the effect of a/ cancer
vaccine is considered to be useful (Non-Patent Docunment 9).Only a peptide
bi nding to an HLA- DRB1*0401 nol ecul e (Non- Pat ent Docunent 10), a peptide
binding to an 10 HLA- DRB1*0405 nol ecul e and a peptide binding to an
HLADRB1* 1502 nol ecul e (Patent Docunent 5) were found as a hel er peptide of
W1l to date. Therefore, there is a need to find peptides each biding to an
HLA- DRB1* 1:5Q%p 1L ABRB1ZQ904r Ok e HLA: DPBL0501:- ol eetl 2+ £0008] per 1
Furthernore, it was shown that anmong the hel per peptides, there is a

proni scuous:ihel pgs pgptiderwhihchegamd ngiito nwl t kphen MG elass bl

nol ecul es; and induce helper T cells (Non-Patent Docunents 11 and 12).

However, idzcaas cz20n¥erye diffitault tetidentbhyca promscuous thelper peptide
whi ch binds to three or nore types of MHC class Il nol ecul es and exerts a

suf fi ci entrrefkectc,, Pahepti Rocuneictko@:2Q03/106682 RatentnPegyrent 2: WO
2005/ 095598 25Pat ent Docunent 3: WO 2007/097358
Pat erg Document#: Inteksnatignak Bat entr Appl icatd on Noo 1RGH-1P2Q074044146
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
19 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.
15 [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

20 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

A
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Non- Pat ent Docunent 10: Knights AJ et al., Cancer I|mrunol inmunother. 2002
JuUs1(5):271-81. : Non- Pat ent Docunent 11: Sotiriadou R
et al., Br J 25Cancer. 2001 Nov 16;85(10):1527- 34. No Pat ent
Docunment 12: Hural JA et al., J Imunol. 2002 Jul 1;169(1):557-65.
Di scl osure of Invention 5Problens to be Sol ved by the Invention i 0006]
The problens to be solved by the present invention are to provide to-a
met hod for the activation of a helper T cell with a W1 peptide which has
an ability to 10 bind to an HLA-DRB1*1501 nol ecul e, HLA- DPB1*0901 nol ecul e
or HLA-DPB1*0501 nol ecul e and a conposition for the sane, as well as a
phar maceuti cal composttdawmd Grochentr eatvend ahd/or fr.eventimanneli. a cancer
by activating a helper T cell and the |ike. 15 Means to Sol ve the Probl ens
[ 0007] 2002 Jul 1As6@/INesid®-66f intensive studies in view of the
situation as described above, the present inventor has 20 found that
anong WI'L peptides which bind to an HLADRB1 0405 nol ecul e and HLA- DRB1* 1502
nol ecul e, a WI1 peptide having an am no acid sequence: Lys Arg Ty Phe Lys
Den Ser HidskéusGa dMetirMi=s:tSemn Arg Lys His al so binds to an HLA- DRB1* 1501
nmol ecul e, HLA-DPB1*0901 nol ecul e and HLA-

5 Proklems o be Sclved by the Invention

[(0008&]
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 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.

15
Means to Solve the Problems
[a007]
A5 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 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-

25 DPBL*050]1 molecule. Thus, the present inventicon has been



25DPB1* 0501 nol ecul e. Thus, the present invention has been 6 conpleted.

[ 0008] The present invent.i onprovides: (1) a nmethod for the
activation of a helper T cell, conprising adding a WI'l peptide to an
antigen-Presenting cell; and thereby activating the helper T cell, wherein

the WI1 peptide has an ability to bind to any one of an HLA- DRB1* 1501

nol ecul e, HLA-DPB1*0901 nol ecul e and HLA- DPB1*0501 nol ecul e; 10(2) the

met hod according to (1), wherein the WI'l1 peptide has an ability to bind to
at least two of an HLADRB1*| 50l nvoidiale, HLA-DPE1*0901 nol ecul e and

HLADPB1* 0501 nol ecul e; (3) the nethod according to (1) or
(2), whereicnplbthe. W1 peptide further has an ability to bind to an |-1LA-
DRB 0405 nol ecul e and/ or HLA- DRB1* 1502 nol ecul €; (4) the

met hod accordi ng tof@mwglone of (1)-(3), wherein the WI'1 peptide has an
ability to bind to an HLADRB1*1501 nol ecul e, HLA-DPB1*0901 nol ecul e,
HLA- DPB1* 0501 20nvl 'Beule;ddleA+DRBY*0405n0op ecul @andHLA- DRB1* 1502 nol ecul e;
(5.) the nethod according to any one of (1)-(4), wherein the WI'1 peptide is
a peptide conprisingtianaankenocdcifdbrseguenget ity siAr goTyr Pheldsys 1eu Ser
Hs Leu Gn Mt
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;

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

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

15 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

20 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

25  His Ser Brg Lys His (SEQ ID No: 2);




25H s Ser Arg Lys H's (SEQ ID No: 2); 7 (6) the nethod
according to any one of (1)-(5), wherein the addition of the WII peptide to
. the antigen-presenting cell is practiced by the addition of the peptide,
the addition of an expression vector corn:prising 5the pol ynucl eotide

encodi ng the WI1 peptide or the addition of a cell including the expression
- vector; (7) a conpositiory for activating a helper T cell by
the addition of a WIl peptide to an antigen-presenting cell, conprising the

WI'1 peptide, wherein the WIl peptide 10has an ability to bind to any one of
an HLA- DRB1*1501 nol ecul e, HLA- DPB1* 0901nol €cul eandHLA- DPB1* 0501 nol ecul €;
(8) a nethod for théttreatnenthot preventiontofzaycaneerii nla-sbbject,

conpr s ng adding a WI1 peptide to an 15 antigen-presenting cell, and

t her eby acthevatinng-he helpierion cef | thah&féi nratiad MT 1t pephedenhagean ability
to bind to any one of an HLA- DRE1*1501 nvol ecul e, HLA-DPB1*0901 nvol ecul e and
HLA- DPB1* @5@Fembliegulcell 1s practiced 9y atphamsedeubincaliconpasiitionfort he
20 treatnment or prevention of a cancer by activating a helper T cell by the
addi ti on gferalWfl péptidbiittocan cdntdigenxpresentingecebt, ccopprEsnng t he WII
pepti de, wherein the WIl. peptide has an ability to bind to any one of an
HLADRE1* 150% polecutksotHds BPBDY0901E nol WEul peanidisHloA 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

190 has an ability to bind to any one cof an HLA-DRRB1I*1501
molacule, HLA-DPRBR1*0801 molaecule - and HLA~DPB1*0501
moleculs;

{8) a method for the treatment or prevention of a
cancer in a subject, comprising adding a WTl peptide to an
15 antigen-presenting cell, and thereby activating a helper T
cell, wherein the WI1l peptide has an ability fo bind to any
orne of an HLA-DRB1=*1501 molecule, HLA-DPB1*0301 molecule
and HLA-DPB1*0501 molecule;
{9) a pharmaceutical composition for the
29 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-

Pt

DRB

25 DPB1*0501 molecule;




8 (10) an anti body binding specifically to a WI'1 pepti de,
wherein the WI1 peptide has an ability to bind to any one of an

- ELApDRB1* 1531 nol ecul e, HLA-DPB1*0901 nol ecul e and HLA- DPB1*0501 nol ecul e;
(11) a nmethod for the determ nation of the presence or anmpbunt of a WI
peptide in any one of an HLADRE1*1501-positive, HLA-DPB1*0901-positive and
HLADPB1* 0501- positi ve subject, conpri i ng: (a) reacting an anti-W1
anti body with a sanple fromthe 10subject; and (b) determ ning the
presence or anmount of the anti-W1 antibody binding specifically to the W1
pepti de contained in the sanple; (12) a nethod for the treatnent or
prevention of 15 a Cdanceap eonpbbsyngiaddhog sa8ikipaptiydect & anr:
antigen-presenting cell, and thereby activating a helper T cell, and

admi ni st epiengithe actiaiat echdhetderpeptdekl hte ansubjiecty wherehd the WII
peptide has an ability to bind to an HLADRB1*1501 Ml ecul e, HLA-DPB1*0901
nmol ecul e enyHLANBP2 105Gk 20l -amHle;l 5013) apharameeut irgal-coppesidi onf ort he
treatnment or prevention of a cancer, conprising a helper T cell activated
with a Wkepeptidesnd iligr-girk itrth60Wido pepticde has an ability to bind to any
one of an HLA- DRB1*1501 25nvl ecul e, HLA- DPB1*0901nol ecul eandHLA- DPB1*0501 9
mol ecul e; .+ {11) (14) mathethofof ortitche wtetea-mmrbktiban ©f tdhe presence
or amount of a WIl-speci __c he-per T cell in any one of an '
HLA- DRB1* £563i=pos. ¢ | areourdil Ae DPBIW0D0depoisid | v amg dHhA- IPRILY 0504d- posi ti ve
subj ect, conpri sing:

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
16 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
15 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
20 melecule;
(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

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



(a) reacting a conplex of a WI1 peptide and an M_LADRB1*1501 nol ecul e,

HLA- D2B1* 0901 nol ecul e or HLA-DPB1*0501 nol ecule with a sanple fromthe

. subj ect; and (b) determining the presence or amount of a helper T
cell 10recogni zing the conplex contained in the sanple; and

(15) a nethod for the determ nation of the presence or anmobunt of a

- WIl-sped fic helper T cell in an HLA-BRB1*1501-positive,

HLA- DPB1* 0901- posi tive, HLA- _

5281*0501- posi ti ve, HLA- DRB1* 0405- posi ti veor HLA- DRB1*1502- posi,ive subject,
conprising: (a) stinulating a peripheral blood nononucl ear cell, invasive

| ynphocyt excltunde; cell, cell in ascitic fluid, cell in pleural fluid, cel
in cerebrospinal fluid, bone marrow cell CT |ynph node cell with a W1l
peptide; and 20(b) determ nimegnbhe productéondefeanicyokirnecdr the reaction

of the helper T cell, wherein a presence or an increase in the amount of
t he produetkeennot theacytoki né orWrhespeatfionhefptéheT hekperid eefl
i ndi cates the presence or anount of the WIl-specific 25helper T cell. 10

Ef f ects obntheot nwent HOR-DRE1*1501-positive, HLA-DPBI*0901-positive
5 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
1c recognizing the complex contained in the sample; and
{15) a method for the dastermination of the

presence or amount of a WIl-specific helper T cell in an

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

DPBl*OSGi—pésitive, HLA-DRBI*0405-positive or HLA~
15 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
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 rsaction of the helper T

cell indicates the presence or amount of the WTl-specific

25 helper T ceil.



[0009] The present invention provides a nethod for the 5 activation of a
hel per T cell with a WI1 peptide which binds to an HLA-DRB1*1501 nol ecul e,
- MLA- DPB1*0901 nol ecul e, HLA- DPB19©501 nol ecul e, HLA- DRB1* 0405 nol ecul e, and
HLADRS1* 1502 nol ecul e and a conposition for the same, as well as a
pharmaceutical conposition for the treatnent .and/or 10prevention of a
cancer by activating a helper T cell, 1@and the |ike. Therefore, it is
possible to activate in vivo and in vitro a helper T cell in the Stibject
havi ng any of such MHO class TT nol ecul es, treat and prevent a cancer and
the |ike. Because about 90 % of Japanese people are covered by the five
types of MHC class Tl subcl asses, helper T cells can be activated to treat
and/b prevent a cancer in a very wi de range of subjects. Brief Description
of Drawi ngs£20(9040]the Invention Fig. 1 is-a graph which represents the
amount of IFN-y produced by TA28.1 cell. In the figure, a |longitudinal axe
represents concentrgtiwn of IFN-y (pg/nl). The graphs correspond to "the
case of culturing peripheral 25bl ood nononucl ear cells from an

HLA- DP21* 1501- posi tilwe present invention provides a method for the

5 activaticon cf a helper T cell with a WT1l 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
as a pharmaceutical composition for the treatment  and/or

10 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
15 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
20 [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

25 blood mononuclear cells from an HLA-DREL*1501-positive




11 subject in the absence of the WI'l peptide", "the case of culturing
TA28.1 cells in the presence of the WIL peptide (black)", "the case of
cul turing peripheral blood nononucl ear cells froman HLA- DRB1*1501- negati ve
subject in 5 the absence. of the WIl peptide”, 'the case of culturing
peri pheral bl ood nononuclear cells froman HLA- DRB1*1501- negative subject
in the presence of the WI1 peptide" stlarting fromthe left, respectively.
Fig. 2 is a graph which represents the anounts of 10 IFN-y, 4 and IL-10
produced by TA28.1 cell. In the figure, a longitudinal axe represents
concentration (pg/ m). The graphs correspond the values of IFNy, L-4 and
| L- 10 st artbngcfrom tthe lséfsencki ¢f 3hies W lgraqaht Wwei'ch 'répr eseat sof he
anounts of 15 IFNy, IL-4 and IL-10 produced by E15.2 cell. In the figure,
a | ongi t udirhahraxe Fep?esentslcohtents aptore(py/ o) thThET hraphsi&or respond
to the values of IFN-y, IL-4 and IL-10 starting fromthe left. 4 represents
the ' produktions" of I"ENey amake 200fL- ¥y rEHDA- DRBI*08G20501-posi ti ve
nononucl ear cells. In the figure, a horizontal axe represents IFNy, and a
| ongi t udi mahcaxel¢apresiem § k- 47, HFEgPRYa YEpresgats veheulepeds Wi t hout
stinmulating with the WI1 peptide, and Fig. 4b represents the cells
sti mi at etlhai ehsthesWRE pepti dél 28FFgdeb i Stasgrapk whi chuiepresents the
growh of TA28.1 cells. In the figure, a longitudinal axe represents cpm
(x 104) Thergplaphst cokeedpontotesddie cakles of roncaht HERNGRTA2B Alcells with
peri pheral bl ood nononuclear cells without Pulsing with a W1 peptide",
"t he caaenefastorultumiiasg TA28.thxelrsswinth (be_ tpher &' Lbl vodt hbrionucl ear
cells pulsed a WI1 peptide (black)", "the case of culturing TA28.1 cells
wi t h peri pheralndliou nérrongckearcertdsipilised with a WI'L peptide in the
presence of .an anti VHC class | antibody", "the case of coculturing TA28.1
Fig. 2 is a graph which represents the amounts of

IFN-v, IL-4 and IL-10 produced by TA28.1 cell. Iin the

-
[an)

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
15 IFN-v, IL-4 and IL-10 produced by ELl5.2 cell. In 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
20 IL~17 by HLA-DPBL*0301/70501-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.

25 Fig. 5 i1s a graph which represents the growth of




10 cells with peripheral blood nononuclear cells pulsed wwth a WI1 peptide
in the presence of an anti-HLA-DR anti body Xshaded)", "the case of
coculturing TA28.1 cells with peripheral bl ood nononucl ear cells pul sed
with a WI1 peptide in the presence of an anti-HLA-DQ anti body”, "the 15
case of coculturing TA28.1 cells with peripheral blood nononuclear cells
pul sed with a WI1 peptide in the presance of an anti-HLA-DP anti body"
starting fromthe left, respectively. Fig. 6 is a graph
whi ch represents the growh of 20E15.2 cells.In the figure, a |ongitudinal
axe represents cpm (x 104) The graphs correspond to "the case of

cocul turi mg2E15. 2<Ted) s mi ttheperiicpber ak biopd: wpnonucl:earseekksnfs om an
HLA- DPB1*0901- posi ti ve subject without pulsing with a WI1 peptide", "the
case of coedl tusi Ng*15. 2 25cel ksapht h qeriephenal bhood-iwneauel egr cells
froman HLA- 13 DRE1*0901-positive subject pulsed wwth a WII peptide

(bl ack) ", ctthetcases vizeocutdlrd ng thl e igeldrs (widtih cpericpber.al « o ood
nononucl ear cells froman H A-DPB1*0901- negative subject w thout pulsing
with a 1Ttepept ivdehoutt heilecase ofitcocul gor Erpr2deel | srwict h-peripher al

bl ood nmononucl ear cells from an HLA- DPB1*0901- negati ve subject pulsed with
a W'l peptidelcstatd i mapd romd ies Lwefdh deespeetizvelYood mononuclear

7 is a graph which represents the gromh of 10E15.2 cells.In the figure, a
| ongi t udi rah l1axeuiepresenirs epmriThesgraphs soseespondcte "d=he case of
coculturing E15.2 cells wth peripheral blood nononuclear cells wHth. Qut
pul si ng wethrarWd pepti de'selitshesicasepofi oot UbL 880 EkBrnaneelds- Wi th
peri pheral bl ood nononucl ear cells pulsed with a 15 W1 peptide (black)"
"the casecef1coswl 4 ivig EES 2 1cekbsiw tih ped pherahdl eed:nonenucl ear
cells pulsed wwth a WI peptide in the presence of an anti-HC cl ass |

ant i body" mutt he seaser ofaraaeultur i npHElSc2s<cellrs whé b perigherats bl ood
nononucl ear cells pulsed with a WI'1 peptide in the presence 20 of an

ant izoHLA- DR ant i badylsridrke acasecofl wosiddirdang &15.s2pcekks widh peri pheral
bl ood nononucl ear cells pulsed with a WI1 peptide in the presence of an
anti - HLA- D@ antsichady"” , irandnhst heraseof otoaul tami ngilElDHR2 getiisoan th
peripheral bl ood nononuclear cells pulsed with a Wil peptide in the

25pr esencesbicam 'ant imtHeA- PRsantd bodyc(shaded) " =tmrti ngefremwith

peripheral blcod moncnuclear cells’ pulsed with a WT1

paptide in the presence of én anti-HLA~DO antibody™, "the

15 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

20 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

25 cells with peripheral blcod monenuclear cells from an HLA-



14 the left, respectively. Fig. 8 is a graph which represents the growth .of
HLA DPB1*0501/*0501 positive nononuclear cells.In the figure, a

| ongi tudi nal axe represents cpm The graphs 5 correspond to "the case

Wi thout stinulation with a WI1 peptide" and "the case with stinmulation with
a W'l peptide" starting fromthe left, respectively. Fig. 9
represents that the growth of HLADPB1*(501/*0501- posit e nononucl ear cells,
is suppressed by 10 anti-HLA-DP antibodies. In-the figure, a |ongitudinal
axe represents cpm The graphs correspond to "the case w thout stinulation
with a WI1 peptide”, "the case with stinmulation with a control peptide from
H V', "thereasednithosttimd atdwrewitt h i WEL peptehde's, "he easeid¥th
stinulation 15 with a W peptide in the presence of an anti-HLA- DR

anti body",{ehé) Ease” W4 h cstdemul atfi onowint huaiMI'l igptd decilnst heipr esence of
an anti-HLA-DQ anti body" and "the case with stinulation with a WI1 peptide
in the presendcecoélahlanti sHuARDPLant | betly? Stamt izamg Hlizomrehelbef+
respectively. 20 Fig. 10 is a graph which represents the growh of 15.2
cell in theceases ofbistngsvarduoudencgntriatl an Wwafl aspEidpeéptide: In the
figure, a longitudinal axe represents cpm(x 104), and a horizontal axe
repr €sent sathe cbncentrlatirangofihe: WEEIpept ivder Bestprivbde fiorodarrying

Qut the invention [0011] in one aspect, the present invention
rel at es tacacnethesr f orlihe facti vati orirebral hebperndgeelds eanpedising 5
adding a W1 peptide to an antigen-presenting cell, and thereby activating

t he hel pepuIseel | yiwherei ndThe Wilpet' dethas ian alﬁirb'mtythe biafk to any one
of an HLADRB1*1501 nol ecul e, HLA-DPB1*0901 nol ecul e and HLA-
raspectively. :
?ig. 7 is a graph which represents.the growth of
10 E15.2 cells. In the figure, a longitudinal axes represents
cpm. The graphs correspend to "the case of coculturing
315.2 cells with peripheral blood mononuclear cells without
pulsing with a WT1l peptide", "the case of coculturing EIB.2
cells with peripherzl klood meﬁonuclear celis pulsed with a
15 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
20 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

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




DPB1*0501 nol ecul e.ln the present invention, the Wl 10 peptide refers a
peptide consisting of a part of the am no acid sequence of human W/

. protein shown in SEQ ID No: 1, a peptide which has a substitution,

nodi fication, or deletion of one to several amno acids in the am no acid
sequence, and has an ability to bind to any one of an H A-DRB1*1501 15

- mol ecul e, HLA-DPB1*0901 nol ecul e and HuA- DPB1*0501 nol ecul e, or a peptide
in which various substances such as an am no acid, a peptide or an anal og

t hereof may be attached at hte N-term nus and/or the C-term nus .of the
pepti de. The substance can be processed, for exanple, by an enzyne in a
20l i vi ng bbey lerftt hreugrd vyprlocess such as acellular processing, and
finally the WI1 peptide becones the form which can bind to any one of an
HLA- DRB1* 1501 nol ectil®, HLis BPB1#Q90 Iviplhe gre card tHLARBDPB1I 5980 1o fiol ecul e.
The substance may be a substance that nodul ates the solubility 250f the W1
pepti de oflL:h&FPLeeeht/ iCAVenppon;ivr inereasdsarlibeells. In the
itsstability(resistancetoprotease,etc.). Alternatively, it may be a

subst ance fiilhatedeld vépsgthel MEL papti deroftsehésprasent iTheentirephs
specifically, for exanple, to a given tissue or organ, or increases the

ef fi @ encyoofesboupt de byheancaati ger-hpruesent imglaeldn orithe a | Kel
Alternatively, it may be a W'l peptide which is restricted to the sanme type
of an MHCpebassel mmd ethllce casst athoft ansu] eot firtdmawhir¢hpant ide”
antigen-presenting cell is derived. [0012] 10The W'l peptide of the present
i nventionshastang 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

Jeud
o

represents cpm. The graphs correspond to "the casse 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

15 with a WT1 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-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.

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

concentration of the WIl peptide.



ability to bind to any one of an HLA-DRB1*1501 nol ecul e, HLA- DPB1*0901

nol ecul e and HLA- DPB1* 0501 nol ecul e. Thus, the WI1 peptide nmay be a peptide
whi ch has an ability to bind to at |east two of an ELA-DRB1*1501 nol ecul e,
HLA- 15 DPB1*0901 nol ecul e and HLA- DPB1*0501 nol ecul e, or a peptide that
has an ability to bind to an HLA- DRB1*1501 nol ecul e and/ or HLA- DPB1*0901
nol ecul e and/ or HLA- DBE1*0501 nol ecul €,5 and an HLA class Il nol ecul e ot her
than the nol ecul es, for exanple, a peptide which has an ability to bind to
an HLA- 20 DRB1*1501 nol ecul e, HLA- DRB1*0405 nol ecul e and/ or HLADRB1*1502
nol ecul e, a peptide which has an ability to bind to an HLA- DPB1*0901

mol ecul e, HHIsA- BRBE* 0405C il iy @vandher IHEA~DRB1* 1502 nol ecul e, a pepti de
whi ch has an ability to bind to an HLA-DPB1*0501 nol ecul e, HLA- DRB1* 0405
Mol ecul e 25and/ or HLACDRB1* 1502 nol ecul e, or a peptide which has an
ability to bind to an HLA-DRE1*1501 nol ecul e, HLA- DPB1, 0901 nvol ecul e,

HLA- DPB1* 0501 nol ecdheyndHlaeBRBL* 0485rekectl enaerd/iom HeA<PR:sB1®1502

nol ecul e. Because a WIl peptide having an am no acid sequence: Lys Arg Tyr
Phe Lys Lewt8er Hicy ey GatiNettidins Sera Arglbys Hi se( SEQckBrMNasi2) has an
~ability to bind to an HLA-DRE1*1501 nolecul e, an HLADPB1*0901 nol ecul e, an
HLA- BPB1* 0801 ngolzeciil'e, rapt HIADRCoB1210406t hoéeept e arnd.ran ¢#1A DPB13 1502

nol ecul e, the WI peptide having such an am no acid sequence is preferable.
10 | n genetalgban MG witdes Tihdi mdilpgrpept icel lconshstsinf tH@ BB1am no
acids. Therefore, the W1 peptide preferably has an am no acid sequence
consl sti ngepftite- 2B mnkno s&dildsy [0018fEnd to any one of ZFheHWId peptide
of the present invention can be 15synthesi zed by nethods generally used in
the art oPRBddiiblcat irodsctiher eofiLASEER 1P hdds rarlecdéscr idrell, fibk-exaMl e,
in Peptide Synthesis, |hterscience, New York, 1966 The Proteins, Vol 2,
Academ ¢ PrréSs0bAat. moNewuYer k, 1976:hePept¢derCoseivenMaruzernh@o. §Tlt d.

1975; Peptide- 20Gosei No Kiso To Ji kken, Maruzen Co., Ltd., .1985; and

| yakibhi n NerKairhat s ¢ Zoku)peMoldel 4ReptlisdéGosdi @ BHerokafmtheBeoknst ore,
1991. [0014]

acid seguence of human WI1l protein shown in SEQ ID Ho: 1, &
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
15 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

20 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

25 of the WT1 pertide of the present invention, or increases




The WI'l peptide of the present invention can al so 25be prepared using
genetic engi neering techniques based on 18 the information about the
nucl eoti de sequence that encodes the Wl peptide. Such genetic engi neering
techni ques are well known to a person skilled in the art. [0015] 5The
antigen-presenting cell refers to a cell such as a dendritic dell which can
present the WI'1 peptide together with i MHO class Tl nolecule to a helper T
cell or the like. Thus, a subject fromwhich the antigen-presenting cell is
derived nust have the same subclass of 10 MHC class Il for exanple,
HLA- DRB1* 1501, HLA- DPB1*0901, ELA-DPB1*0501, HLA- DRB1*0405 or
HLA- DRB1* 15G2) astdimatittyo whilehsthezadded WEL peptideabi nds. <£Q016] In
general, a helper T cell is activated by the mol ecul e on the surface of
an anti gelpresentiagycelt dyy TER LCO3:lcomplcex WOt hi:1swetacenef wrhe T cel |,
and the stinulation of an integrin on the surface of the T cell by an
i ntegrin ldegandeonft hie= surdsoe dhviehe iant sgeni present,| pr example,
to a given tissue or organ, or lncreases the efficiency of
5 uptake by an antigen-presenting  cell or the like.
Alternatively, it may be a WT1 peptide which 1s restricted
to the sam= tvpe of an MHC class I molecule aszs that of a
subject Irom which an antigen-presenting cell is derived.
[0alz]
10 The WT1 peptide of the present invention has an
ability te bind to any one of an BLA-DRBI*1501 nolacule,
HLA-DPB1*0201 molecule and HLA-DPRL*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-
i5 DPB1L*0901 molecule and HLA-DPB1*0501 molecule, or a peptide
that has an ability to bind tc an HLA-DREI*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-
20 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 to an HIA-DPBI*0501 molescule, HLA-DRRI*0405 molecule

25 and/or HLA-DRB1*150Z molecule, or a peptide which has an




20 cell. In the present invention, the activation of the helper T celln
enconpasses not only the activation of the helper T cell but also the
i nduction and gromh of the helper T cell. As described above, the
activated helper T cell has a function to activate an i nmune system by
25i ncreasing the induction, growh or activation of a B cell or T cell.
Thus, the nethod for the activation ofjya hel per T cell of the present
i nvention can be used as an adjuvant therapy in the treatnment of a cancer
or the like.Alternatively, the helper T cell activated in vitro using the
met hod of the present invention can be used to treat or prevent a cancer or
the like, :on:can be wsed ms anzadi-uvant 1t herapy=4u1 d,hersanes1 Thegact i vation
of the helper T cell can be determ ned by nmeasuring the anmount of the
product i omc0ecseel etion refiaceyt okidieesueh agranpkpt erf®y oncanduan
10i nterl eukin, and the like. [0017] The addition of the WI1 peptide to the
antigen- pnesentimg-aeld: ey bexnpracii€ed dieestiky by tihe addihti@nof the
WI1l peptide, or indirectly by the addition of an 15expression vector
conpri si ngza:pgl ¥ausheot i gde: encodiangthe W't rpepti-dener tberaddidi on of a
cell conprising the expression vector. The expression vector conprising the
pol yrucl egtidecancodi pg«t hes Wik pepti des @and thegcebl ngonpyising.d he
expressi on vector can be produced by the 20Met hod well known to the person
skilled inpthecartszc [80481 4 anotirer-@spectsoit hgopeeseant izpvention rel ates
to a conposition for activating a helper T cell by the addition of a
W1 pepti dest ®epam: antdigenspr esgnt iHig,-celpl +025¢omps i sbug: t he Wiy, pept i de,
wherein the WI'1 peptide has an

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

peptide having such an amino acid segquence is preferable.
10 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.
(00137
The WTL peptide c¢f the present inventlion can be
i5 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

20 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

25 be prepared using genetic engineering technigues based on




20 ability to bind to any one of an HLA- DRB1*1501 nol ecul e, HLA- DPB1*0901
mol ecul e and HLA- D2B1*0501 nol ecul e. ?ahan the onposition of the present
invention is admnistered to an HLA- DRB1*1501, HLA-DP31' 0901 or

HLA- D2E1*0501- posi ti ve subject, an immune systemin the subject is
activated by the activation of the helper 'T cell in the subject. The W'l
gene is expressed at high levels in vagi ous cancers and tunors including
hemat opoi eti c tunors such as | eukem a, nyel odyshl astic syndrone, multiple
nyel oma or malignant 10 |ynphoma, and solid cancers such as gastric
cancer, colon cancer, lung cancer, breast cancer, germcell cancer, hepatic
cancer, skihB caneefrstbbadder.cancenudqiestate scaneer: ULEEI BecsAnLEr,
cervical cancer or ovarian cancer. Therefore, the conposition of the
present i pventironcanihe. 15used asraniadiuvantsthesapy-hnidhes tgeat ment or
prevention of a cancer.Alternatively, the helper T cell activated using
the conposgit i opn®fn tihe present, kRYENEd o ca: he-wused, for exanple, as an
adjuvant in the treatnent of a cancer. [0019] 20As descri bed above, the W'l
peptide-.of the presgnts;invention may be a peptide which has an ability to
bind to at | east two of an HLA- DRB1*1501 nol ecul e, RLADPB1*0901 nol ecul e

and HLA-DPB1*0501 mmledf:ec-0rpaepeptide hich-dras ancabi tity $@bind to an
HLA- DRB1* 1501 nol ecul e 25and/or HLA- DPB1* 0901 nol ecul e and/ or HLA- D2B1* 0501

nol ecul e, 2521; apdrap: MHE clsags i 4l egnl g::ather: than them Jhusiqas | ong as
the antigen-presenting cell is derived froma subject positive for an MHC

class || subetrss #0-mhi einct he.WIlipepsideof dhe peesentrisaventd.on can
bind, the effect 5of activating the helper T cell of the conposition of the
the 1ilke. Thus, a subiject from which the antigen-
presenting cell is derived must have the same subclass of
i0 MHC c¢lass 11 (for example, HLA~DREBI*1501, HLA-DPBE1*0901,
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
15 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
20 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

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



present invention can result. [0020] The conposition of the
present invention may conprise in addition to the WIl peptide, for exanple,
a 10 carrier, an excipient, an additive or Lhe |ike. Because the W1

pepti de conprised in the conposition of Lne present invention activate the
hel per peptide specifically to the WI1 peptide, the conposition may
conprise an MHO class |-restricted WiiLopeptide, or it may be used wth the

peptide. [0021] The nethod for using the conmposition 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

ant i gen- presé&nting. celhus Exanplesh20 Sochtmethodsrdmcnudé, abbelase not
limted to, intradernmal adm ni stration, subcutaneous adm nitration,

i ntramuscdl a=ladeitnicstr atoant i Mreavenousaadimenivserdatisonr pasalant

adm nistration and oral adm nistration, and the addition to a culture
medi um of th:kezant i gen- presentéagnecdl | ©23he campent of t hee WI'lipepti de
conprised in the conposition 22 of the present invention, as well as the
formthe Adnbenadiveiynestiod usepand thell i ketofatde ConpdSidionim the
present invention can be appropriately selected depending on conditions
such fas t heedesthed atCtihaatirescof thechelpercdT leeldsedt he state of the

antigen-presenting cell. [0022] In a further aspect, the
present i pventndnzredrates do taiecompesi ¢F oredf ore actddvati ng adhetper T cel |
by the addition of a WIl peptide to an antigen-presenting cell, 10

conpri si nghamapxpiesshensector GoAprLSingtsopotyntictd eptlgeentodéhy the Wil
peptide or a cell conprising the expression vector, wherein the WI'l pepti de
has an abicknt e 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
cf the WTl peptide, or indirectly by the addition of an
15 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

20 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,

25 comprising the WY1l peptide, wherein the WI1l peptide has an




0 bind to any one of an HLA-DRB1f 1501 nol ecul e, HLADPB1*0901 nol ecul e and
HLR- D2B1* 0501 nol ecul e. The 15 expression vector conprising the
pol ynucl eoti de encodi ng the WI1 peptide and the cell conprising the
expression vector are described above. [0023] I n anot her
aspect, the present invention relate 20to use of an expression vector
conprising a poly uclectide encoding aMWI peptide, or a cell conprising
t he expression vector for the nmanufacture of the composition. [0024]
In a further aspect, the present invention 25relates to a kit for
activating a helper T celi by the 23 addition of a WI1 peptide to an
ant i gen- prasenttivng.ccetdnd conpeigi nget he WAL Hieptirke,* 18her eicn sthe: W'l
peptide has an ability to bind to any one of an HLA- DRB1*1501 nwol ecul e,
BLA- DPP1* 9@t Dipliefabe awnd=BLAJIDRBL* 0504-DRe leculoa. o Rrefier.abl ywhethe kit is
used in the method for the activation of a helper T cell.The kit of the
pr esent The composition of the present invention is administered to
an HLA-DRB1*1501, HLA-DPB1*0501 or HLA~DPB1*050l-positive
5 subject, an Iimmune system in the subject is activated by
the activation of the helper T cell in the subject. The
WTl gene is expressed at high levels in various cancers and
tumors including hematopcietic tumcrs 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, bladder cancer, prostate
cancer, uterine cancer, cervical cancer or ovarian cancer.
Therefore, the composition of the present invention can be
ib vsed as an adjuvant therapy in the treatment ox prevention
of & cancer. lternatively, 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.
[001%]
20 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 has an abllity to bkind to an HLA-DEB1*1501 molecule

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



invention may conprise in addition to the WII peptide, for exanple, a neans
of obtaining an antigen-presenting cell, a neans to determne a helper T
cell activity or the like. 10 In general, an instruction nmanual is
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 actiivating a helper T cell by the
addition of a W'l peptide ton antigen-presenting cell, conprising an
expression vector conprising a polynucleotide encoding a W1 peptide, or a
cell conmprising the expression vector, wherein the W1 peptide has an
ability tanhbi nch tigi@nylane 200frcanctHlA- DRBAF 1503 nmalheaul e, TikA- DRB1* 0901
mol ecul e and HLA-DPB1*0501 nol ecul e. [0026] I n anot her
aspect, thenpresent:hienventigmelsates ihg aceel had fosrihel t reatment or
prevention of a cancer in 25a subject, conprising adding a WI| peptide to
an anti gepubi2étpresentingieeldn rMid dlhersehly aebikvaksngoawhetipetnd Cel |
wherein the WII peptide has an ability to bind to any one of an
HLA- DRB1* $5Q1 pratecul ef HhA- PPB1:Q901 nuehecuh ecands Hud\- DPBA* 0504t
nol ecul e. The nethod of the present invention is a nmethod in which an i mune
syst em i nofhecsubpechgi shactévatedr byt hecacthyatimpoof - sorhed petndl cel |,
and a cancer in the subject is treated or prevented. addition of the W'l
pepti de tertbenanihger:ipresent ragutell may be practiced directly by the
~addition of thefl WI _ )

[6020]

.The composition of the present invention may

comprise in addition to the WIl peptide, for example, a
10 carrisr, an excipilent, an additive or the like. Bacause

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.
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 antlgen-presenting cell. Examples

20 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.

25 The amount of the WI1l peptide comprised in the composition




10 peptide, or indirectly by the addition of .an expression vector
conprising a polynucl eotide encoding the WI1 peptide or he addition of a
cell conprising the expression vector. [0027] As

descri bed above, the helper T cell recognizes 15the conpl ex of any one of
MHC class Il nol ecules, pa icularly an HLA- DRB1*1501 nol ecul e,

HLA-09B1* 0901 nol ecul e or HLA-DPB1*05Q1 nol ecul e and the WI'1l pepti de.
Therefore, the subject is a subject having an MHC class Il nolecule to

whi ch the Wl peptide binds, for exanple, HLA-

20DRB1*1501- posi ti ve, HLA- DEB1*0901- posi ti veor SLA- DPB1*0501_positive

subj ect. A$ descpirbednabovesntiher WEs peptl des ofht hécpresemnd havesnt i on may
be a peptide which has an ability to bind to at | east two of an

HLA- OR81* ©50% imsisecud epsHLAnDP21=090k ot &ctile anddlA+DRPB1*0504nr410!l ecul e,
250r a peptide which has an ability to bind to an MA - 25 DRB1*1501

nol ecul e amdfent HLAYBDPBL@90&a2mobecuaberapdl ot < EL AsDPBit §50d=pohetid e, and an
MEC class |l nolecule other than them Thus, such a case, it is possible to
treat -oropreveattamrancerh ias absubjcecteposictivecrion af MAO ied Bsse

5 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,
10 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
15 éxpression, vector  comprising the polynuclectide encoding:
the WT1 peptide and the cell comprising' the expression
vector are described above.
[0023]
In another aspect, the present invention relats
20 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

m

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



5 11 subclass to which the WI'1 peptide of present invention can bind. The
cancer to be treated or prevented nay be any one, and exanpl es thereof

i ncl ude hematopoie ic tunors such as | eukem a, nyel odyspl ast ¢ syndrone,

mul tiple nyeloma or nalignant | ynphoma, and solid cancers such as 10
gastric cancer, colon cancer, |lung cancer, breast cancer, germc,, 11
cancer, hepatic cancer, skin cancer, bkadder 'cancer, prostate cancer,
uterine cancer, cervical cancer or ovarian cancer. Furthernore, the nethod
of the present invention may be used with a nmethod for the treatnment or 15
prevention of a cancer with an MHC class | nol ecul e-restricted WI1 pepti de
or a phargaeeutdcabscenposi thon far ddhezsamer0028):bananat hes: aspect, the
present invention relates 20 to a pharmaceutical conposition for the

t reat nent comnppr ementiron wfl gLHance; whcassubkeet by gepivat imgs ayhel per T
cell by the addition of ‘a WI1 peptide to an antigen-presenting cel

conpri si ngbt hec Wiicpephdec wher eime the W 1lxpeptikde~has: ancabikidy to bind
to any one of an ELA- 26 DPBIl *0501 nol ecul e, The WI1 gene is expressed at

hi gh | evelsinvegi-auscancetsandtunor skhacl uding phemat opoi etqgr dumsr s such as

| eukem a, nyel odyspl astic syndrome, nultiple nyel oma or 'malignant

| ymphona, pandesollid Sreancers swchuasdgashri eneangefno€olon cancer, lung
cancer, breast cancer, germcell cancer, hepatic cancer, skin cancer,

bl adder capeefatiyrostat & GHIGRNy, Ut eEiNe CaNCer kifekVi Gale Cancer,or ovarian
cancer. Therefore, the pharnmaceutical conposition of the present invention
can be 10useshd:om the, tdeatrTent iar sprevent i 08 eﬁoawe§n§@5«l&éxxgﬂr

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, %eiper T cell
can be induced efficiently.
[0CGZ5]

Iin another aspect, the present invention relates

)w_l
"

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
20 of an HLA-DRB1*1501 molecule, HLA-DPB1*(09%01 mclecule and
HLA-DPB1*0501 molecule.

[0G2¢6]

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 WIl peptide to an antigen-




As descri bed above, the WI1 peptide of thepresent invention nmay be a
peptide which has an ability to bind to at |east two of an HLA- DRB1*1501
nol ecul e, HLA- 15 DPB1*0901 nol ecul e and HLA- DPB1*0501 nol ecul e, or a
pepti de which has an ability to bind to an HLA- DRB1*1501 nol ecul e and/ or
‘HLA- DPB1*0901 nol ecul e and/ or HLA- DPB1*0501 nol ecul e, and an MHO cl ass |
mol ecul e other than them Thus, as long as the antigen-presenting cell is
derived froma 20 subject positive for an MHC class Il subclass to which
the W'l peptide of the present invention can bind, the pharnmaceuti cal
conposition of the present invention can be used to treat or prevent a

cancer. fG03Qkr25Wencthe phar nacewdcal-Genposid ion,of -4 her peesent
invention is adm nistered to, for exanple, an HLADREl*f%Ol-pOS|t|ve,.

HLA- DPB1* Q8Q%=posichisverror ;BkA14B150504npasi tive syblegh, -an=h0mdpe system
in a subject can be activated by the activation of the helper T cell by
Sthe WI1 peptidesconpresetsdn hbe-phas magent hoad «COMPOSLtL0Me ang
phar maceuti cal conposition of the present invention nmay be used together
with the nerhodshersthe hreatment or preventippsof ,a canger ,Qkshhe
phar maceutical conposition
5 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
16 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
15 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.
Therefore., the subject 1is a subiect having an MHC class II
molecule to which the WTl peptide binds, for example, HLA-

20 DRE1I*1501-positive, HLA-DPB1*0280L~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 mclecule,

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



10f or the sanme. [0031] - The pharnmaceutical conposition of the
present invention nmay conprise in addition to the WI1 peptide as an active
ingredient, for exanple, a carrier, an excipient or 15 the |like. The WII
pepti de conprised in the pharnmaceutical conposition of the present

i nvention binds to an MEC class Il nolecule on the surface of an
antigen-presenting cell and activates @@ helper T cell. Therefore, the
~pharnmaceutical conposition of the present invention nay 20 further conprise
an activator, growh factor, inducer or the Iike of the helper T cell, or

Lay conprise an MHC class 1l-restricted W'l peptide. [0032]
The met hodHzar-1&dm nhslerilng the/pharitcardicdle 025ceaposiid onnaf ot he
present invention can be appropriately 28 selected depending on conditions
such as tharypelobdiseaskscihe condidd oi®fcidies Subjredi=cor =t arget site.
Exanpl es of such nethods include, but are not limted to, intradermnal
admi ni st r atiagn,theubcutfanequirnadaichi st rcatseon it nter amgscular ~adarBistrati on,
i ntravenous administration, nasal administration and oral administration.
The anmountcrofpdehvenpept cdeceonpr i seshibtedtherqpharimaceut-i eal Mganposksi on of
the present invention, as well as the dosage form the nunber of tines of
the adm nilst r atbohaand tdewvhike ofhd heith0 pharftaceuif calncoppesitt on of the
present |Invention can be appropriately sel ected depending on conditions
such as thevkypeoof cdisease, the condidd o ofs tthessuhj eet reevkhesd ar get
site. The single dose of the peptide is usually, 0.0001 ng - 1000 ng,
pr ef er abl yr2y0 @0 Engy 0ne1080d NGz adb] 8038ereof include Hrratbuetbeif- aspect,
the present invention relates to a pharmaceutical conposition for the
treat ment tamopseventi an ofui@ndancercilndassubgect dpnmactisvatingiplihel per T
cell

myeloma or malignant lymphoma, and solid cancers such as

10 gastric cancer, colcn cancer, lung cancer, breast cancer,
germ cell cancer, hepatié cancer, skin cancer, bladder
“"cancer, prostate cancer, uterine cancer, cervical cancer or
ovarlian cancer. Furthermeore, the ﬁmthod of the present
invention may be used with a method for the treatment or
i5 preventicn of a cancer with an MH class I molecule-

restricted WT1l peptide or a pharmaceutical compoesiticn for

the same.
[0028]
In another aspect, the present invention relates
20 toe & pharmacsutical composition for the treatment ot

~

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 fhe

WT1 peptide has an ability to bind to any one of an HLA-

25 DRBI*1501 molecule, HLA-DPBLI*0001 molacule and HLA-




the addition of a W'l peptide to an 20antigen-presenting cell, conprising
an expression vector conprising a polynucl eotide encoding the WI' 1 pepti de,
or a cell conprising the expression vector, wherein the WII peptide has an
ability to bind to any one of an HLADRB1*1501 nvol ecul e, HLA-D2B1*0901

mol ecul e and HL- 25D2B1*0501 nol ecul e. 29 [0034] In a further
aspect, the present invention relates 40 use of a W peptide, an
expressi on vector conprising a polynucl eotide encoding the WII peptide, or
a cell conprising the expression vector for the manufacture of the
pharmaceutical conposition. [0035] I n anot her aspect, the
present i nvEgIt+iogn ir ehdtees 10 anrtant inmadygdiadiiRg specifdecaldy toga WL
peptide, 10 wherein the WI'1 peptide has an ability to bind to any one of an
HLA- DRB1* 1504 10l ecul e, vapibhA- 0233320901 roleculemand HLA-BRBL1Q0501

nol ehhl e. The anti body of the present invention can be prepared by the
neans or meithedrknewnct odherpersen skil | eduianthe aftsicHhepantibedy of the
present invention can be used for the diagnosis of various cancers,
prognosi s dhereet, orul hepld ke 1@@36pr malignant lymphd,anRekheriagpect, the
present invention relates to a nmethod for the determ nation of the presence
or ampunt 20efra WELhpept hdet i afsidA- DRETGESQRes t iivieg HhAcer,
DPB1*0901- posi ti veor HLR- DPB1* 0501- posi ti vesubj ect

breast cancer, germ cell cancer, hepatic cancer, skin

cancer, bladder cancer, prostate cancer, uterine cancer,

cervical «cancer or ovarian cancer; Therefore, the

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

[0G28]

As described above, the Tl -peptide of the
present invention may be a peptide which has an ability to
bind to at least two of an HLA-DRB1I*1301 molecule, HILA-

15 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*09%01 molecule and/or HLAE-DPR1*0501 molecule,
and an MHC class II molecule cther than them. Thus, as
long as the antigen-pressenting cell 1s derived f{rom a

20 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.

- [0030]

25 When the pharmaceutical compositicon of the



conprising: (a) reacting an anti-WI antibody with a sanple formthe

subj ect; and 25(b) .determ ning the presence or anount of the anti-WIl 30
anti body binding specifically to the WI1 peptide contained in the sanple.
For exanple, it is possible to diagnose a cancer, prognosis thereof or the
| i ke by incubating the anti-W1 antibody wwth a sanple from an

HLA- DRB1* 1501- positive,, HLA-OPB1*09Q%-positive or HLA- DPB1*0501- positive
subj ect, or administering the anti-W1 antibody to an
HLADRB1* 1501- positi ve, HLA-DPB1*0901-positive O ' MLADPB1*0501- positive
subj ect, and determ ning, for exanple, the position, site or anpunt
thereof . Thesanti : Wdnd0antd dodyniofi sttheepr esentroi-nweenhp 08, refensat o an
anti body which can specifically recognize the WI1 peptide of the present

i nventi onpRe~anti-WEl @ntd, body HoRYDbR1 80 ymoinasd 0 «&lyzant i bedy omrzpol ycl onal
anti body. The anti-W1 antibody may be | abel ed. A known | abel such as a 15
fluorescentrhabebl-ofos d:a@di cactieve | ahelirgamdbes ysed as, a | abel «cBy

| abeling it, the presence or ampunt of the WIl peptide can be determ ned
readily amdnrapi dbyivi©O8My the activatibh amother haspeett &der present
invention relates to a kit for the determ nation of the presence or anmpunt
of a:=W1l peptiwde samprdsSidagpt-hesanti - NMQ.ﬁﬂﬁﬂd%ﬂ@bhd%a&ncgﬁ§@@ t2dn,
conmponent. [0038]

thereby treatin or preventing a cancesr. Thus, the

w3

pharmaceutical composition of the presént invention may be
used together with the method for the treatment or
preventioh of a cancer or the pharmaceutical composition
10 for the same.
$0031)
m‘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
15 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
20 further comprise an activator, growth factor, inducer or
the like of the helper T cell, or may comprise an MHC class
I-restricted W'l peptide.
[00321
The method for administering the pharmaceutical

25 compesition ¢f the present invention can be appropriately



Furthernore, in the determ nation of the presence 25or anount of the W1l
peptide, when the W'l peptide has an 31 ability to bind to an

. HLA- DRB1* 0405 nol ecul e and/ or HLADRB1*1502 nol ecule, it is possible to
determ ne the presence or anount of the WI1 peptide in a subject with such
an MHO cl ass |l subclass. [0039] - In anot her aspect, the

- present invention relates to a pharmaceutical conposition for the treatnent
or prevention of a cancer, conprising a helper T cell activated with a W'l
pepti de, wherein the WI 1 peptide has 10 an ability to bind to an any one
of an HLA- DRB1*1501 nol ecul e, HLA-DPB1*0901 Mol ecul e a d HLA- DPB1*0501

nol ecul e. sthectanceteresidtingat ed arorprieviemtsedsbyhnt hes | ndtect cone grfowt h or
activation of a B cell or T cell by the activated helper T cell. Thus, the
phar maceutiicaksepnposi t condof idrhe o £15tPe esenticicnvent | orerigett histaspect may
be used together w th another nethod for the treatnment or prevention of a
cancer or rpharbhaceuti eath coaposid i omciwote t heuisame: ddie actiwvat ion of the
hel per T cell with the WI1 pepti de enconpasses not only the direct

activati ofanwridetiel Webirpeptidetbut, al scoc@Mriendisr eetindet svattomw t h an
expression vector conprising a polynucl eotide encoding the WT peptide or a
cel | sconpihsifguihe expeasshon: vector,. [0048fencus administration,The

phar maceuti cal conposition of the present 25invention nmay conprise in

addi tion hesthezasthvated hel perd 822] 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 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.

15 [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
20 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*15C01 molecule, HLA-DPBL*GSCL molecule and  HLA-

25 DPB1*0501 molecules.



T cell .as an active ingredient, for exanple, a carrier, anexcipient or the
| i ke. The nmethod for adm nistering the pharmaceutical conposition of the
. present invention can he appropriately sel ected depending on conditions

such as the 5type of disease, the condition of the subject or the target
site. Exanpl es of such nethods include, but are not Iimted
to, i ntradermal adm ni strati on, subcut angeus adm ni stration, intranuscul ar
adm ni stration, intravenous adninistration,nasaladninistrationandoral 10
adm ni stration. The amount of the helper T 6.1 1 conprised in the
phar maceuti cal conposition of the present invention, as well as the dosage
form the nunber of{dliiwes of the adm nistration and the Iike of the
pharmaceutical conposition of the present invention can be appropriately
15sel ect ed dependi ng ore a Tondictri orssgch, as thhe bypesof disease, ot he
condition of the subject or the target site. [0041] I n anot her
aspect, thelpresent i nventifon: r @lTat esepiol @, methodk:frorestshent reatument or
prevention of a cancer, 20 conprising adding a W1 peptide to an
ant i gen- presents ng celpoliandlicheiagby cactivadi nge avhel pest id«<eldsr and
adm nistering the activated helper | cell to a subject, wherein the W'l
pepticde haslancabptisting otivd nextios anmypronesofcant d A iDRBIZAGOAd-1mdecul e,
- DPE1*0901 nol ecul e and 25HLA- DPB1*0501 nol ecul e. 33

of the pharmaceutical composition.

[6035]
In another aspect, the present invention relates
to an antibody binding specifically to a WT1 peptide,
10 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 presant
invention can be prepared by the means or method known té

the person skilled in the art. The antibody of -the present

[
&3]

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
20 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

25 {b} determining the presence or amount of the anti-



[ 0042] I n anot her aspect, the present invention relates to use
of a WI1 peptide for the manufacture of the pharmaceutical conposition

conprising an activated helper T cell. [0043] In a further
aspect, the present invention relates to a nethod for the determ ning the
presence or ampunt of a WIl-specific helper T cell in any one of an 10

- HLA- DRB1*1501- posi tive, HLA-DPB1*0901-positive and HLADPB1*0501- positive
subj ect, conprising: (a) reacting a conplex ef a WI1 peptide and an

HLAf RB1* 1501 nol ecul e, HLA-DPB1*0901 nol ecul e or - HLA- DPB1* 0501 nol ecul e

with a sanple fromthe subject; and 15(b) determ ning the presence or

amount of aathelkper bIncehl speedbfizing tHohe reompliex LAt nedriAnthe sanpl e.

The sanple fromthe subject nay be any one as long as there is a

possi bi | i tiy: tthat datnpcent aims: adaympbocytei sExanplies ok ot heasanptes incl ude

body fluid such as blood or |Iynph and a 20 tissue. The conplex of a W'l

pepti de andnarrH ADRBYSIS0k mleecul@; HhA- DREE 0901 pohestd €y Othe

HLA- DPB1* 0501 nol ecul e may be prepared, for exanple, as a tetramer or

pent amer usicnigwalmetfadkiownito a pessen: skiddredahn Hihe papt ~sech- as

bi oti n-streptavi din nethod. The presence or anount of the 25hel per T cel

recodni zi pgssuchea corpbexlean) bedmasveed by B4 = reihodokpownyéo a

person skilled in the art.T this aspect of the present invention, the

conpl ex maybbeckabeledamfnkaowndabele sueh-asiashkusrescent shabgh-or a

radi oactive | abel can be used as a label. By labeling 1t, the presence or

amount of trbe~hebpetsodicietd, canshe-rapi € yo Drpseadi-dey deter mi neds- The

met hod of the present invention in this aspect can be used to di aghose a

cancer, proegnestsltheseofverstibeedi keand 0044¢rmining, for example,

the position, site or amount therectf. The anti-~-WT1
10 antibody of the pfesent invention refers to an antibody
which can specifically recognize the WT1l peptide cof the
present invention. The ~ anti-WwT1i antibody may be a
monoclonal antibody or polyclenal antibody. The anti-WTI1
antibody may be labeled. A known label such as 3
15 fluorescent label or a radicactive label can be used as a
izbel. By labeling it, the presencs or amount of the WT1
peptide can be determined readily and rapidly.
[0037]

In ancther aspect, the present invention relates

B
)

to a kit for the determination of the presence or amount of
a WIl peptide comprising the anti-WTl antibody as an
essential component.

[0038]

Furthermore, in the determination of the presence

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



10Thus, the present invention also provides a conposition for the
determ nation of the presence or anmount of a helper T cell in any one of an
HLA- DRB1* 1501: posi tive, HLA-DPB1*0901-positive and HLA- DPB1*05017positive
subj ect, conprising a conplex of a W1 peptide and an, HLA- DRB1*1501
15nol ecul e, HLA-DPB1*0901 nol ecul e or HLA-DPB1*0501 nol ecul e. [0045]
Furthernore, the present inventioh provides a kit for the determ nation of
the presence or anount of a helper T cell in an HLA- DRB1*1501-positive,
HLA- DPB1*0901- positive 20 or HLA-DPB1*0501-positive subject, conprising a
conplex of a WI1 peptide and an HLA- DRB1*1501 nol ecul e, "HLA- DPB1* 0901
nol ecul e GiciBiAYDRB1*0501 ol eculEéA~PBBAG]4CS molecule and/or HLA-
Furthernore, in the determ nation or the presence 25or anount of the hel per
T cel |, wigRlt'heOWI| npeptide hast anis 35camiilkiley tro anieldcAnDREL* 0405
mol ecul e and/ or HLA-DRF1*1502 nol ecule in the determ nation of the presence
or anount rofesthet| ohelgpenunT cel | {hét WI'S pessiiBee itno deserigare thes presence
or anount of the helper T dlIIHin a subject. with such an class || .
subcl ass. lsmcsueh MEC calsess dIcompkéxsef a WL peptide and a MHC
cl assnol ecul e to which the WI1 peptide binds is used. [0047]
5 I0039]
In another aspect, the present invenition ralates
to a pharmaceutical composition for the treatment or
prevention of a «cancer, comprising a helper T cell
activated with a WT1l peptide, wherein the WTl peptide has
10 an  abllity to bind to an any one of an HLA~DRRI*1501
molécule, HLA-DPB1I*05901 molecule and HLA-DPBL*0501 melecule.,
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
15 present invention in this aspect may be usad together.with
anocther method for the treatment or prevention of a cancer
or pharmaceutical composition for the same. The activation
cf the helper T cell with the WT1 peptide encompasses not
cnly the direct activation with the WIl peptide but also
20 indirect activation with an expression vector comprising a
polynucleotide encoding . the WIl peptide or a cell
comprising the expression vector.
[0CAG]

The pharmaceutical composition of the present

25 invention may comprise in addition to the activated helper



In a further aspect, the present invention 10 relates to a nethod for the
obt ai nnment of a helper T cell using a conplex of a WI1 peptide and an
ELA- FRB1* 1501 nol ecul e, HLA-DPB1*0901 nol ecul e or HLA- DPB1*0501 nol ecul e,
conprising: (a) reacting a sanple with the conplex; and 15(b) obtaining a
hel per T cell recognizing the conplex contained in the sanple. The conpl ex
is described above. The sanple may be amy one as long as there is a _
possibility that it contains a |ynphocyte. Exanples of the sanples include
a sanple froma subject such as blood, and a cell 20 culture. The helper T
cell recogni zing the conplex can be obtained using a nethod known to a
person skiTledlind her ardt isechngs=BASS: or £ MACS: arfdie: preseriigiventi on
allows to culture the obtained helper T cell and use it for the treatnent
or preventéonimfentari:oushcanciers. 26p0048hod36cr administerTRYS,ththe
present invention also relates to a helper T cell which is obtainable by a
met hod f orplobtraiasiungcalhebpessTtoel | ofisting mreomm ednwafnta W lczpepti de and
an HLA- DRB1*1501 nol ecul e, HLA-DPB1*0901 nol ecul e or HLA- 5. DPB1*0501
nol ecul e. 04 riately selectddirddeemiire; drhexraEsentsi Rvent en+rel ates to
a kit for obtaining a helper T cell, conprising a conplex of a WI1 peptide
and ah HLARRBI¥15Q%cnant ectie,c DPERIQ90L1 1008 eatd €:0ro HiA=DRBEE0501
nol ecul e. [ 0050] '
site. Examples o©f such methods include, but 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 nﬁﬁber 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 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,
20 comprising adding a WT1l peptide %o . 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-DREBL*1501 molsecule, HLA-DPB1*0901 molecule and

25 HLA-DPEBE1*0501 moleculie.



Furthernore, in obtaining the helper | cell, when the WII peptide has an
abilityto bind to an HLA- DRB1*0405 nol ecul e and/ or HLA- DRB1*1502 nvol ecul e,
it is possible to 150btain a helper T cell recognizing a conplex of such an
MHO cl ass Il subclass and a WI1 peptide. In such a case, the conplex of the
W'l peptide and an MHC class Il nolecule to which ii binds is used. [0051]
- 20l n anot her aspect, the present invention relates to a nethod for the
determ nation of the presence or anount of a WIl-specific helper T cell in
an HLA- DBB1*1501- positive, HLA-DPB1*0901-positive, HLA-DPB1*0501-positive,
HLA- DRB1* 0405- posi ti ve or HLA- DRB1*1502-pos tivsubject, 37 (a)
stimul ati ngPe pheralG®biod nononucl ear cell, invasive |ynphocyte, tunor
cell, cell inascitic fluid, cell in pleural fluid, cell in cerebrospina
fluid, bone marrow el énorhdympipencde tdel [prwitdnta WFEnpépti delzand (Db)
determ ning the production of a cytokine or the reaction of the helper T
cell, wherei nuaspresSenceWdt aredticieaseri nthhe ammufdctofret hefpr odacti on of
the cytokine Or the reaction of the helper T

pharmaceutical composition comprising an activated helper T

5 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

10 HLA-DRBL*150l-positive, HLA-DPBl1*0S%0l-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

15 (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

20 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

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



cell indicates the presence or anount of the WI'l-specific Ohelper T
cell.The cells such as the peripheral blood nononuclear cell, invasive
| ynphocyte, tunmor cell, cell in ascitic fluid, cell in pleural fluid, cell
in cerebrospinal fluid, bone marrow cell and |ynph node cell used in the
met hod of the present invention may be derived froma healthy subject or a
- cancer patient. By using the cells frama healthy subject, it is possible
to determ ne whether or not the subject is suffering froma cancer, whether
or not the subject has the predisposition thereof or the like. By using the
cells froma cancer patient, it is possible to 20predict whether or not
WI'1- |nnunaomﬁema@yfhaﬁwateff@cpebmpthKchh@ér ipatthentaxgr. then | fkes The
stinulation of the cells with the WI'1 peptide may be practiced in vitro or
in vivo. Bevaosecbftwmasiressit invehtionstiimil @ttiroresd siepr étetabt g2d The
presence of the production of the oytokine 25or the reaction of the hel per
T cell, of thewanbantlofutiezs 38 brudirstdeolt cfabele ocyzokienecartihe reaction
of the helper T cell can be determ ned by a known nethod. [0052]
The fol | owehglexanpbesiddd ust rat ebthe preskerteiimenti.onhenpresendet ai |, but
are not to be construed to limt e scope thereof. Exanples [0053]
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, progncsls thereocf
or the like.
[0044]
10 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
15 mclecule, HLA-DPBl*0%01 molecule or HLA-DEPB1*05C1 molecule.
[0G45]
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
20 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-DPB1*0501 moliecule.
[0046]

Furthermore, in the determination of the presence

25 or amount of the heliper T cell, when the Wrl peptide has an



101. Preparation of antigen-presenting cell Peri pheral bl ood
nmononucl ear cells (PBMCs) were separated from peripheral blood that had
been collected froma healthy donor (HLA-DRB1*1501-positive, HLA-

DPB1*0901- positive or HLA-DPB1*0501-positive). The PBMCa were seeded to a
6-wel|l plastic plate at the density of 1 x 107 cells/well in % AB serum
(Nabi, Mam , FL),. X-VIVO 15 nmedi um @€anbrex), and cultured for 2 hours.
After the culture, suspension cells were renoved, and the remaining
adherent cells were cultured in 1000. 10/l 1L-4 (PeproTech), 20 1000 IT/m
GwWt CSF (PeproTech), 1% AS serum and X-VIVO 15 nedium On day 2 and day 4,

t he nedi uarbwastghanged, HHidDREL404Ad GVLESELperaddddedil2ORRAAYIHI2 100 10/
TNF-a was added to nature antigen-presenting cells. [0054] 252. I|nduction
of WI'1 peptiidezdpechf s O0d-posindnien 39 Theelresence or amo@dg-poSit ve T
cells were separated from bl ood derived fromthe sanme donor using

Roset t eSephtohether separldt,i drif 0F 004spbbt tivela aeling (t8eentebdnce The
004-positive T cells (3 x 106 cells) were added to each well of a 24-well

pl at e. Theyrwereusti mil dted hwilttkraldt cls<dgous ant $geiepr esert | fericell (3 x 105
cells) that had been Pulsed with 20 ug/m W peptide (SEQ ID No: 2), and
irradi at edsdi tha25 Gy ofbsladisati dn Osbnextaday af terrthe 40 stWhul ati on,
20 U/ mL 1L-2 was added. Likew se, the stinulated 004-positive T cells were
sti nul at edepsing tshe ant itgjBh- pitesentiingneettslpulisedviith 20epgltd  WII

pepti de every other week. Furthernore, the nediumwas changed to the nedi um
cont ai ni ngebti@e evergs atsherseday after second

(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 WT21 peptide and an HLA-DRRBI*1501
molecule, HLA-DPB1+0901 melecule or HLA-DPB1*0301 molecile,
comprising:
{a) reacting a sample with the complex; and

15 (b) obtaining a helper T cell reccgnizing 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

20 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.

25 [0048]




stinmul ati on. The 004-positive T cells induced by total three tinmes of
stinul ati on( HLA- DRB1* 1501 and HLA- DFD1*0901-pos tive T cells were defined
as TA2.8.1 cell and E15.2 cell, respectively) were used for experinents:
bel ow. [00551 203. Measurenent of |FNvy TA28.1 cells and
peri pheral bl ood nononuclear cells froma subject fromwhich the TA28.1
cells were derived were cultured in tbhe presence of 20 pg/m W1 peptide
for 24 hours. After the culture, the anmount of 251 FN-y in the supernatant
was quantified using ELISA kit. 40 As a control, a peripheral blood
nmononucl ear cell from an HLA- DRE1*1501- negative subject was used. Theresults
are shown in Fig. Ithdts washeopfeeraed tivatenTA28. lalcel | ret®togniczes t he W'l
.peptide specifically to an HLA- DRE1*1501 nol ecul e to i ncrease the produced
amount of hEEpey T tdwll iwdicactevabieimab]90086]a method for obfrurdiver nore, it
was confirted that TA20.1 cell and 515.2 cell do not produce IL-4 and IL-10
usi ng ELI SArkilperThHe aedsulusirar ez shownlén & gs. WZ lanc3.1dkt amas aconfirmed
that TR28.1 and 515.2 cell are Thi cells. [0057]

HLA-DRB1*1501 moleculs, HLA-DPB1*0901 molecule or HLA-

5  DPB1*0301 molecule.

[0049]

Furthermore, tThe present 3nvention relates to a
kit for obtaining a helper T cell, comprising a complex of
a wrl péptide and an HLA~DRB1*1501 molecule, HLA-DPBI*0901

10 molecule or HLA-DPRI*0501 molecule.

- 10050}

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

15 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]

20 : 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,

25 comprising:




HLA- DPB1* 0501/ *0501- posi ti ve nononucl earcells were used to performthe
follow ng experinments. The cells 15 were suspended to X-VIVO (1% AB serum,
-and 20. pg/ M W1 peptide, 10 ig/mL Brefeldin A and 0.5 pg/m CD28/49d were
added. They were incubated at 37C with 5% CO2 for 4 hours. As a control, a
cell incubated without the addition of a WI peptide was used. After
- washing with buffer, an anti 20CD3-pepCP anti body and an anti - CD4- APC
anti body were added, and they were incubated at 4C for 30 m nutes. After
washing with buffer, the cells were fixed and perneabilized using BD
Cytofi x/ Cytoperm (4C, 20 m nutes). After washing with BD perm wash buffer,
an anti- | NBy- EET@{ED nel one: p25B28r adnd bantoid- | otdnPEl£¢eB os€lpnce,
cl one: eEi 064D5C17) 41 were added, and they were incubated at 4C for 30
m nut es. ARtvesiwashivnghwctte butfiepr celllis weekl anal yzed tict hf RAGSAri a. The
results are showmn in Fig. 4. It was confirmed that an
HLA DPE1* 0501 positlievezpordmucl earsldelirs growyrand rarlodiicest, | Fidne and
IL-17. [0058] 4. Growt h assay The growt h assay was perfornmed by
L Bl-t hymndineviselor por dtyimph nmethods ITA28.t'h eeliTs (3pxidO4 £ells) and 10
peri pheral bl ood nononucl ear cells (HLA-DRB1*1501-pcsitivei 1 x 105 cells)
t hat Shad lheéen getesedniinth the Widopeptiaes cand al r cadbated wer e wecul tured
in a 96-well plate. After coculturzng for 80 hours, 37kBg/well
CHI - t hym denet {Amerfsham Beéseckehces)l was added. They were incubated for 15
anot her 16 hours, and neasured using 6-scintilla on counter. The
measur enerhsrwer ear gpresentedm@msacountlad aet € n( cprm . aAsuml: cont role, a
peri pheral bl ood nononuclear cell wi thout pulsing with a peptide was used.
Furt her nopepdast orders tiecanftiokimehat the aettvabi onf siignal=liysrsmeci fic for
20 an HLA-DRB1*1501 nol ecul e, an anti-MC class | antibody, anti-HLA-DR
anti body, caht i : HiireD@ anthdouye smdcants -ddcAxDP ant ttbodyr weredised. The
results are shown in Fig. 5. It was confirned that TA28.1 cells were
act il¢at edhbdyrar sTgralllthr oligh tcké 1¥WIksuypéptisle tand dHrApBRBA 150Lodand gr own.
I t :

mononuclear cell, invasive lymphocyte, tumer 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
15 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
20 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 cftokine

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



25was further confirnmed that the growh was specific for HLA- 42

DRB1* 1501, because it was suppressed by the anti H A-DR anti body. [00 59]

Li kewi se, E15.2 cells were used to performthe 5 growth assay. As an

addi tional control, the peripheral blood nononUcl ear cells from an

HLA- DPB1*0001- negati ve subject were used. The results are shown in Figs. 6
-and 7. It was confirnmed that E15.2 celdss were activated by a signal through
the W'l peptide and HLA-DPB1*0901, and grown. 10 It was further confirned
that the growh is .specific for HLA-DPB1 0901, because it is suppressed by
t he anti-HLA-DP antlbody [ 0060] Furt hernore, HLA- DPB1* 0501/ 0501- posi ti ve

15 nononugieaiuccebhsofet es useb timgerd orm thwe griowt b fassay h=As=a tontrol, a
peri pheral bl ood nononucl ear cell from an KLA-0981*(0501-negative subject as
al so used.celiecresottdearenistrawtyi B Engst B=andi9. It was confirmed that an
HLADPB1* 0501/ *0501- posi tive Mnonucl ear cells were activated 20by a signal
through the WI peptf@e’and HLA- DPB1*0501, and grown. It was further
confirmed that the gromh is specific for HLA-DPB1*0501, because it is
suppressed by the ahtd LAIDRwanti badrp (3061l 125Fuetberuter eprehengr om h

assay of the 515.2 cells
invention in more detail, but are not to be construed Lo

%3]

limit the scope thereof.

Exampies
[0053]
1G 1. Preparation cf antigen-presenting cell
Peripheral Dblood mononuclear cells (PBMCs) were

separated from peripheral blood that had been collected

from & healthy donor (HLA-DRB1*150I-positive, HiA-
DPBL*0201-positive or HLA-DPEL*0L0l-positive). The PBEMCs
15 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),
20 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]

25 2. Induction of WT1l peptide-specific CD4-positive




43 was performed with various concentrations of the WI peptide. The
.concentration of the used WI1 peptide was 0.08, 0.4, 2, 10, 50, 100 or 150

- pg/m1l .The results are shown inl0. It was confirmed that
grow the 115.2 cells in a concentration-dependent manner.
Applicability [0062] The present invention provides a net
activation of a helper T cell with a W% peptide which ha
bind to an HLA- DRB1*1501 nol ecul e, NLADPB1*0901 nol ecul e

nol ecul e and a conposition for the sane, as well as a pha
conposition for the treatnent and/or prevention of a canc
activating a=hiél per T cell and the like. Therefore, the p
can be used in the fielda of nedicine and the like, for e
fields of devel opnefib4ands priepar at icen lof & pharmpeeutsal
t he prevention or treatnent of various hematopoietic tuno
cancer s t hiatriexpr e§somTItigenezat hilghot evslisig MESELP:Sep

separation of CD4-positive T cells (StemCell).

the WI'L pepti des
| ndustri al
hod for the 10
s an ability to
or HLA- DPB1*0501
rmaceuti ca
er 15 by
resent invention
xanpl e, in the
rgonmpasitii on for
rs and 20solid
for the

The CD4-

5 positive T cells {3 x 10° cells) were added to each well of

a zZ4-well plate. They were stimulated with autologous

antigen-presenting cells (3 = 10° cells) that
pulsed with 20 upg/ml WIT1 peptide (SEQ ID No:

lrradiated with 25 Gy of radiation. On next day

had been
2y, and

after the

10 stimulation, 20 IU0/ml IL-2 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-2 every other day after sscond

]
(A

stimulation. The CDd-positive T czlls induced
three fimes of stimulation {HLA-DRB1I*1541

DPR1I*0901-positive T cells were defined as TAZB8.1

by total
and HIA~

cell and

E15.2 cell, respectively) were used for experiments below.

[0055]

20 3. Measurement of IFN-y

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

25 IFN~y in the supernatant was quantified using E

LISA kit.




44 CLAIMS 1. A nethod for the activation of a helper T cell, conprising
adding a WI'l peptide to an antigen-presenting 5 cell derived from any one

- of HLA-DRB1*1501- positive, HLADPB1*0901-positive and HLA- DPB1*0501- positive
subj ect, and thereby activating the helper T cell, wherein the WI'1 peptide
is a peptide selected from10(1l) a peptide conprising an am no acid

- sequence: Lys Arg Tyr Phe Lys Leu Ser 4ds Leu Gn Met H's Ser Arg Lys Hi s
(SEQ I D No: 2); (2) a peptide of (1), wherein the am no acid sequence
of SEQ ID No:2 has a substitution, nodification or 15deletion of one to
several amno acids; and (3) a peptide consisting of 25 am no acids or

| ess, whi éb contaitnelt he ammoehackd SequeéntenchuSEExT Dodlbl 2frandamher ein
the WI1 peptide has an ability to bind to any one of an HLA- DRB1*1501

nmol ecul e, HLA-DRB1* D901-20yatolvec Hug jared HieA DRBLF.0501hemmkecules 2rdhe net hod
according to any one of claim1l, wherein the addition of the WI1 peptide to
t he anti gehewpr esentfiigg cél | | stpragti cedidyntchie Rddi t 170k tofl t hel WI'L

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
10 kit. The results are shown in Figs. 2 and 3. Tt was
confirmed that TAZ8.1 and EL5.2 cell are Thl cells.
[0057]
HLA-DPB1*0501/'0501l~positive mononuclear cells
were used Lo perform the following experiments. The cells
15 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~

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

o
i

3
[

h

and they were incubated at 4°C for 30 minutes. A
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:

25 B27) and anti-IL-17-PE (eBioscience, clone: eBio64DECLT)




25 pepti de,

pol ynucl eoti de encoding the W/ peptide or the addition of 'a. cel
~including the expression vector. 3. A conposition when used for activating

hel per T 5 cel

by the addition of a WI1 peptide to an antigen-presenting

cell derived fromany one of H A-DRB1*1501- positive, HLA-DPB1*0901- posi
- and HLA-DPB1*0501- positive subject, canprising the WIl pepti de,

wherein the WI1 peptide is a peptide selected from10(1)-(3): (1) a
pepti de conprising an am no acid sequence: Lys Arg Tyr Phe Lys Leu Set Hi

Leu Gn Met H's Ser Arg Lys H's (SEQ ID No: 2);

(2) a peptide of (1

wher ei n t e ramagacaci dngeguence: A5ofin SEQJda No: 2 as g subsii-tdeison,

nodi fi cati on or

del etion of one to several am no acids; and (3) a peptid

consi sti ngfofer25wvarhnfgacigdsh or il £5s;, Whiah contains d-he yagnowaehd

sequence of SEQ I D No: 2,

and wherein the W'l peptide has an

ability torhisndito 20 Tany pae:0fs anrELA:DRBL* 1501r ) ecqul e, HisA- BRB1* 0901
nol ecul e and HLA- DPB1*0501 nol ecul e.
confirmed that an HLA-DPEBL1*05(0l-positive mononuclear cells

1c

15

20

25

grow, and produces IFN-y and IL-17.

100587

4. Growth azsay

The growth assay was performed by [*H]~thymidine
incorpbraﬁiom. 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 [H]~thymidine

{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 mclecule, 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-

the addition of an expression vector conprising MCSLLP 45 the

a

ve

S

),

e




4. A pharmaceutical conposition when used for the treat ment or
prevention of a cancer in a subject who is any 25 one of

HLA- DRB1* 1501- posi ti ve, HLA-DPB1*0901-positive and MCSLLP 46

HLA- DPB1* 0501- posi ti ve subject by activating a helper T cell by the
addition of a W'l peptide to an antigen presenting cell derived from any
one of HLA-DRB1*1501- positive, HLA-DRB1*0901-positive and

HLA- DPB1* 0501- positive 5 subject, conprising the WI1 pepti de, wherein
the WI2 peptide is a peptide selected from(1)-(3): (1) a peptide
conprising an am no acid sequence: Lys Arg Tyr Phe Lys Leu Ser Hs Leu Gn
Met H s SemrzArgs00LYySediags€SEQ | RadNo:s2ppret2kda jpepthde sofiiCELA-nRerein t he
am no acid sequence of SEQ ID No:2 has a substitution, nodification or

del eti on efitapedto several am no acids; and (3) a peptide consisting
of 25 am no acids or |ess, 15which contains the am no acid sequence of SEQ
| D No: 2, and{the¥ein the WII peptide has an ability to bind to any

one of an HLA-DRB1*1501 nol ecul e, HLA-DPB1*0901 nol ecul e and HLA- DPB1*0501
nol ecul e. 205. A net hokwore t hel fet etsi hat won=ofustshie pr esente-ror “asount of a
W'l peptide in any one of an HLA- DPB1*1501- positive,
HLA- DPB1* @3Q1+«posistsiaye andsHaA- DRBIF(G50kipositi vel subhecberipheral

blood meononuclear celis from an  HLA-DPBL*(080l-negative

subject were used. The results are shown in Figs. 6 and 7.

It was confirmsd that EL>.Z cells were activated by a

signal through the WT1 peptide'and HLA-DPELI*0901, and grown.

10 It was further confirmed that the growth i1s specific for

HLA-DPB1*0901, because it iz suppressed by the anti-HLA-DP

antibody.
[0060]
Furthermore, HLA-DPBL*0501/70501-positive
15 mononucliear 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
20 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]

- 25 Furthermore, the grbwth assay of the E15.2 cells



wherein the WI'1 peptide is a peptide selected from25(1)-(3): MCSLLP 47
(1) a peptide conprising an am no acid sequence: Lys Arg Tyr Phe Lys Leu
~Ser H's Leu Gn Met H's Ser Arg Lys H's (SEQ ID No: 2); (2) a peptide

of (1), wherein the am no acid sequence 50f SEQ ID No:2 has a substitution,
nodi fication or deletion of one to several am no acids; and (3) a peptide
. consisting of 25 am no acids or |ess, 4athich contains the am no acid
sequence of SEQ ID No:2, and wherein the WI'l peptide has an ability to bind
to 10 any one of an HLA-DRB1*1501 nol ecul e, HLA- DPB1*0901 ol ecul e and
HLA- DPB1* 0501 nol ecul e, said method conprising: (a)
reacti nganay i PAEfanhedodybimdivrg ispeci thoakthyridoidhe W pepti de€lwith a
sanple fromthe 15 subject who is any one of HLA-DRB1*1501-posit' ve,
HLADPB1* 09Qd-pasi.t | vehandokbA: DRPBI*@502£ paskt ineedsubf echepande was (b)
determ ning the presence or anount of the anti W1 anti body bi ndi ng
speci ficald yst, 0 ¢t.he W1 ipeptide 120cent disnedqi/i ¥ he Tamrplresults are

shown in Fig. 10. It was confirmed that the WI1l 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 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
15 by activating a helper T cell and the Zike. Therefore, the
prasent invention can be used in the fields of medicine and
the 1like, for example, in the fields df development and
preparation of a pharmaceutical compositicon for the
prevention or treatment of varicus hematopoletic tumors and

20 solid cancers that express WT1 gene at high levels.



6. A pharmaceuti cal conposition for the treatnment or prevention of a
cancer in a subject who is any one of

HLADRB1* 1501- posi ti ve, HLA- DPB1* 0901- posi ti veandHLA- @% 0501-pos tive
subj ect, conprising a helper T cell MS L L. P 48 actlva 3 wth a Wl
peptide, wherein the WI1 peptide is a pgptide selected from(1)-(3):

(1) a peptide conprising an am no acid sequence: Lys Arg Tyr She Lys Leu
Ser Hs Leu Gn Mt Hs Ser Arg 5Lys &&ﬁ EQID No:2); (2) a peptide of
(1), wherein the am no acid sequence 0 % I D No: 2 has a substitution,

nodi fication or deletion of one to several am no acids; and (3) a
pepti de consisting of 25 anino acids or less, 10which contains the am no
aci d sequence of SEQ | D No: and wherein the W1 pepti de ha

ability to bindto aﬁyf%ﬁéuﬁi %ﬁfHEﬁeDﬁﬁfifﬁéfiﬁbﬁ%%u?e1e AL DPBY

nol ecul e and HLA- DPB1*0501 nol ecul e. 157. A method for the deternlnatlon of
t he presencemyr ianpunt2dfizg WEL-EpecPEPEiAgl per TN cét {9 g il ecti Wwho | s
any one of an HLA- DRB1*1501-positive, HLA-DPB1*0901- positive and

HLA- DPB1* 05@1-ipasi tiwsl stibpectpycanpr i of nglLA-DRBE1*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):
19 (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
15 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

20 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

25 peptide, the addition of an expression vector comprising



(a) reacting a conplex of a WI1 peptide and any one 20 of an HLA- DRB1*1501

nol ecul e,

HLA- DPB1* 0901 nol ecul e or HLA-DPB1*0501 nol ecule with a sanple

fromthe subject, wherein the WI'l peptide is a peptide se@g%ttﬁg from

NACBLLB 49

(1) a peptide conprising an am no acid sequen ys Arg Tyr

She Lys Leu Ser H's Leu Gn Met His SergArg Lys H's (SEQ I D No: 2);
(2) a peptide of (1), wherein the am no acid sequence 50f SEQ ID No:2 has a

substituti(%n,e m%d ]
(3) a peptide onsi'stin

amno acid
ability to

[
i3

ficatiaqn Qr L of. ene t . several, amig acids;, and
célego(%oﬁfd%Zf ?r%%n§%ggi s or I"es}:zc,eL whi crh cont ai nls tﬁe

sequen aof SEQ.ID No: 2, .an rei W'l peptide has an
Wi ?Fd %egaldﬁ?ﬁugn%@og%ﬁ =y -r%ﬁ\éw%%ﬁd%n% gc‘ul e, HLA- DPB1* 0901

nol ecul e and HLA- DPB1*0501 nol ecul e; and (b) determ ning the presence or
anount of a helper T cell recognizing the conplex contained in the sanple.

10

15

20

25

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



158. A method for the determ nation of the presence or anount of a

Wrl-specific helper T cell, in any one of an HLA- DRB1* 1501 $asi'ti ve,

HLA- DPB1*0901- posi ti ve and HLADPB1*0501- pos'tive subject, conprising: (a)
stinmulating a peripheral blood nononuclear cell, 20 invasive |ynphocyte,
tumor cell, cell in ascitic fluid, cellggn pleural fluid, cell in

cerebrospinal fluid, bone marrow cell or |ynph node cell wth a W1

pept i de, whehei.ine WL pentiide | 5,6:peptisle selected fyom ADSUR 56 (1)

a peptide conprising an no aci d sequence:” Lys Arg Tyr Phe Lys Len Ser
H's Len Gn zﬁf Hi s %gg Arg,.Lys Hi (SEQB&EON%: i 1.(2) .a peptide (1),
wher ei n t hé&€am ndY ach’ séﬁ%@hﬁénbfggEéW . Y oRas o8 S%BSII uﬁﬁﬁﬁ?gg
nodi fication or deletion of one to several anm no acids; .and % ) epti de
consistingpéﬁSﬁgtéﬁ@nocﬁégdsé%ﬁlY%%sfﬁﬁﬂicﬁngon?ﬁ?n§3fhé§§ﬁﬂﬁ‘%g&%ge_
sequence of S Q1D No:2, and wherein the W1 peptide has an ability to bind
to 10 any oneisfivan HLA-DRBI*P501-pepécdrs, LA DPBTHEEIT Ivdile®qse tang
HLA- DPB1* 0501 nol ecul e; and (b) determ ning the production of a cytokine or
t he reatti eabgkcthe chelppers {Tigcéhk, WIl wheteid®,a presence or an increase in
t he amount of the 15 cytokine or the reaction of the helper T cel
i ndi cates the ppeseace orhanmmunt wfptihee WE- spepefdd drel peredtedl Ifxrom
(1)~ (3):
(1} a peptide comprising an amino acid sequence: Lys
Arg Tyr Phe Lys Leu Ser His Leu Gln Met His Ser Arg
10 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 T0o several amino acids; and

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

15 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.

20 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

25 (1)-(3):



SEQUENCE LI STI NG <110> International Institute of Cancer |nmmunol ogy, Inc.
<120> Method for Activation of Helper T Cell and Conpositiiog.idr Use in the
Met hod <130> SG1299A <150> JP 2007- 047317 <151> 2007-02-27 <160> 2 <170>
Patentln version 3.2 <210> 1 <211> 449 <212> PRT <213> Honp sapi ens <400> 1
Met Gy Ser Asp Val Arg Asp Leu Asn Al a;ieu Leu Pro Ala Val Pro 151015 Ser
Leu dy Ay dy Ay Gy Cys Ala Leu Pro Val Ser Ay Ala Al a

{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

5 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
10 any one of an HLA-DRB1*1501 molecule, HLA-DPB1*0201

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-

}-..A
on

DPB1*0901-positive and HLA-DPB1*0501-positive subject;
and

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

20 contained 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-

25  DPB1*0501-positive subject, comprising a helper T cell



202530 G n Trp Ala Pro Val Leu Asp Phe Ala Pro Pro Ay Ala Ser Ala Tyr
354045 Gy Ser Leu Gy Gy Pro Ala Pro Pro Pro Ala Pro PrgcRrorPro Pro
505560 Pro Pro Pro Pro His Ser Phe Ile Lys Gn Gu Pro Ser Trp Ay Gy
65707580 Ala Gu Pro HHs Qu Au Gn Cys Leu Ser Ala Phe Thr Val Hi s Phe
859095 Ser Ay Gn Phe Thr Gy Thr Alay Ala Cys Arg Tyr Ay Pro Phe
100105110 Ay Pro Pro Pro Pro Ser Gn Ala Ser Ser Ay Gn Ala Arg Met Phe

i%g%gg%ig BLo ASn Al 85 Pro Ty qlel RrigyeSer, Qus, Leu @ uyder ,4.0; Fro 4l g 1le

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
5 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,
10 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.

15 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

20 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):



Arg Asn Gn Gy Tyr Ser Thr Val Thr Phe Asp Ay Thr Pro Ser Tyr
145150155160 Ay H's Thr Pro Ser Hs Hs Ala Ala G n Phe F%W;S H s Ser
Phe 165170175 Lys His Qu Asp Pro Mt Ay Gn Gn Ay Ser Léu y Gu A@n
G n 180185190 Tyr Ser Val Pro Pro Pro Val Tyr Gy Cys His Thr Pro Thr Asp
Ser 195200205 Cys Thr Gy ser Gn Ala Leu Leu Leu Arg Thr Pro Tyr ser ser
Asp 210215220 Asn Leu Tyr G n Met Thr Ser Gn Leu Qu Cys net Thr Trp Asn

Adn 225 . .
q 9 Ser 2%233§§f91?agg %ﬁep%ﬁe%n!p%s@n% Ala Jﬂné-egc}éissgq}ﬂe}{ék .Ali@sAl a

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



245250255 Ser Val Lys Trp Thr Qu Ay Gn Ser Asn Hs Ser Thr Ay Tyr Gu
260265270 ser Asp Asn His Thr Thr Pro Ile Leu Cys Ay Ala Gn Tyr Arg Ille
275280285 His Thr Hs Ay Val Phe Arg Ay Ile Gn Asp valMABG-Arg val Pro
290295300 Ay val Ala Pro Thr Leu Val Arg Ser Ala Ser u Thr Ser Gu Lys
305310315320 Arg Pro Phe Met Cys Ala Ty, Pro Ay Cys Asn Lys Arg Tyr Phe
Lys 325330335 Leu Ser H's Leu Gn net Hs Ser Arg Lys Hs Thr Ay Qu Lys

Pro 340345350 qu G n Phe Lys .Asp Qys Qu Arg. Arg_Phe Ser Arg Ser
Asp 355360365 = C%pt 2R comp 51y éyvamlno L9 4 geq@%n%@. 499

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
5 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
160 any one of an HLA-DRB1I*1501 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

15 c¢ytokine or the reacticn of the helper T cell indicates the

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



Gn Leu Lys Arg Hs Gn Arg Arg Hs Thr Gy Val
cys Lys Thr cys Gn Arg Lys Phe Ser Arg Ser Asp His Lea Lys Thr

Hs Thr Ay Lys Thr Ser Qu Lys Pro Phe Ser
cys 405410415 Arg Trp Pro Ser Cys G n Lys Lys Phe Ala Arg Ser Asp GQu Leu

385390395400 Hi's Thr Arg Thr
Val 420425430 Arg His H's Asn Met Hs Gn Arg Asn Met Thr

Lys Pro Phe G n 370375380

Lys Lea G n Lea

Al a 435440445 Lea <210> 2 <211> 16 <212> PRT <213> Honp sapi ens
SEQUENCE LISTING

<110>

<120>
method

<130>
<150>
<151>
<160>
<170>
<210>
<211>
<212>
<213>
<400>

Met Gly
1

ser Leu

Gln Trp

Gly ser
50

Pro Pro
65

Ala Glu
Ser Gly
Gly Pro

Pro Asn
130

Arg Asn
145

Gly His
Lys His
Tyr Ser
Cys Thr

210

Asn Leu
225

International Institute of Cancer Immunoiogy, Inc.

mMethod for Activation of Helper T Cell and Composition for Use 1in the

S$G1299A

Jp 2007-047317
2007-02-27

2

ratentin version

1
449
PRT
Homo

1

ser
Gly
Ala

35
Leu
Pro
Pro
Gln
Pro
115
Ala
Gln
Thr
Glu
val
195

Gly

Tyr

sapiens

Asp
Gly

20
Pro
Gly
Pro
His
phe
100

Pro

Pro

Gly

Pro
ASP
180
Pro

Ser

Gin

val
5
Gly
val
Gly
His
Glu
85
Thr
Pro
Tyr
Tyr
Ser
165
Pro
Pro

Gln

Met

Arg
Gly
Leu
Pro
ser

70
Glu
Gly
Ser
Leu
sSer
150
His
Met
Pro

Ala

Thr
230

3.2

Asp
Gly
ASp
Ala

55
Phe
Gln
Thr
Gln
Pro
135
Thr
His
Gly
val
Leu

215

Ser

Leu
Cys
rhe

40
Pro
Ile
Cys
Ala
Ala
120
ser
val
Ala
Gln
Tyr
200

Leu

Gin

Asn
Ala

25
Ala
Pro
Lys
Leu
Gly
105
ser
Cys
Thr
Ala
Gln
185
Gly

Leu

Leu

Ala Leu
10

Leu Pro
Pro Pro
Pro Ala

Gln Glu
75

Ser Ala
o0

Ala Cys
ser Gly
Leu Glu
Phe Asp

155

Gin pPhe
170

Gly Ser
Cys His

Arg Thr

Glu Cys
235

Page 1

Leu
val
Gly
Pro

60
Pro
Phe
Arg
GIn
Ser
140
Gly
Pro
Ley
Thr
Pro

220
Met

Pro Ala val

Ser

Pro
Ser
Thr
Tyr
Ala
128
Gin
Thr
Asn
Gly
Pro
205

Tyr

Thr

Gly

30
sar
Pro
Trp
vatl
Gly
110
Arg
Pro
Pro
His
Glu
190
Thr

Ser

Trp

15

Ala
Ala
Pro
Gly
His

93
Pro
Met
Ala
Ser
Ser
175
Gln
Asp

Ser

Asn

Pro
Ala
Tyr
Pro
Gly

80
Phe

Phe

Phe

Tyr
160
Phe
Gln
Ser

Asp

Gin
240



<400> 2 Lys Arg Tyr Phe Lys Leu Ser Hs Lea Gn Met His Ser Arg Lys H's
151015

met Asn Leu Gly Ala Thr Leu Lys Gly val Ala Ala Gly Ser Ser ser
245 250 255

ser val Lys Trp Thr Glu Gly Gin Ser Asn His Ser Thr Gly Tyr Glu
260 265 270

Ser Asp Asn His Thr Thr Pro Ile Leu Cys Gly Ala Gin Tyr Arg Ile
275 280 285

H4is Thr His Gly val rhe Arg Gly Ile Gln Asp val Arg Arg val Pro
290 295 300

Gly val Ala pro Thr Leu val Arg Ser Ala Ser Glu Thr Ser Glu Lys
305 310 315 _ 320

Arg Pro Phe Met Cys Ala Tyr Pro Gly Cys Asn Lys Arg Tyr Phe Lys
325 330 335

Lteu Ser His Leu GIn Met His Ser Arg Lys His Thr Gly Giu Lys Pro
340 345 350

Tyr Gin Cys Asp Phe Lys Asp Cys Glu Arg Arg Phe Ser Arg Ser Asp
355 360 365

Gln Leu Lys Arg His GIn Arg Arg His Thr Gly val Lys Pro Phe GTn
370 375 380

Cys Lys Thr Cys Gin Arg Lys Phe Ser Arg Ser Asp His Leu Lys Thr
385 390 395 400
His Thr Arg Thr His Thr Gly Lys Thr Ser Glu Lys Pro Phe Ser Cys
405 410 415
Arg Trp Pro Ser Cys GIn Lys Lys Phe Ala Arg Ser Asp Glu Leu val
420 425 430
Arg His His Asn Met His GIn Arg Asn Met Thr Lys Leu Gin Leu Ala
435 440 445
Leu
<210> 2
<211> 16
<212> PRT _
<213> Homo sapiens
<400> 2

Lys Arg Tyr Phe Lys Leu Ser His Leu Gin Met His Ser Arg Lys His
1 5 15
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