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METHOD FOR ACTIVATING HELPER T CELL

Technical Field

[0001]

The presenf'invention relates to a method for

activating helper T cells, which includes the step of

activating helper T cells by édding a WT1l peptide to

antigen presenting cells, wherein the WT1l peptide has the

ability to bind to any
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composition therefor, a method for activating cytotoxic T

cells, an activation inducer of cytotoxic T cells (CTL), a

pharmaceutical composition for treating(and/or preventing a

cancer by activating helper T cells and/or cytotoxic T

cells,

and the like.
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[0002]

The WT1l gene (Wilms’ tumor 1 gene) was identified as
a causative gene of a Wilms’ tumor which is a kidney cancer
in childhdod, and the gehe encodes a transcriptiop factor
having a zinc finger structure (Non-Patent Documents 1 and
2) . Subsequent studies showed that the above gene serves

as a cancer gene in hematopoietic organ tumors or solid

- cancers (Non-Patent Documents 3 to 6).

[0003]

It was shown that cytotoxic T cells (CTLS) specific
to the peptide are}induced by stimulating peripheral blocd
mononuclear cellS’in vitro using a peptide having a portion
of an amino acid sequence encoding the WT1l protein, and
these CTLs injure cancer cells of hematopoietic organ
tumors or solid cancers exbressing the WT1 endogenously.
The CTLs recognize the above peptide in the form of a
complex bbuha to an MHC class I molecple, and thus the
peptide differs depending on subtypes of the MHC class I
(Patent Documents 1 to 4, and Non-Patent Document 7).
[0004] |

On the other hand, the presencé of helper T cells
specific to a cancer antigen is important in order to
induce the CTLs effectively (Non-Patent Document 8). The

helper T cells are induced and activated by recognizing a

complex of an MHC class II molecule with an antigen peptide
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on antigen presenting cells. Activéted helper T cells éid
. proliferation, differentiation and maturation of B cells by

producing cyt&kines such as IL-2, IL;4, IL-5, IL-6, or

intérferons. Since suchlhelper T ceils have a function to
5 activate an immune system by promoting proliferation and

activation of B cglls and T cells, it is suggested that the

enhancement of a function of helper T cells through an MHC

class II-binding antigen peptide in cancer immunotherapy to

enhance effects of a cancer vaccine is useful (Non-Patent

10 Document 9).

[0005]

It has recently been shown that a promiscuous helper
peptide which can bind to multiple MHC class II molecules
and activate helper T cells 1s present among particular

15 peptides having a portion of an amino acid sequence
encoding a WT1 protein (hereinafter, also referred to as
WT1l péptides in the present speéification).(patent
documents 5 and 6). However, it was very difficult to
verify whether or not the WT1l peptides also have effects on

20 cther Mﬁc class II molecules, because of many Einds of MHC

class II molecules.

Prior Art Documents
Patent Documents

25 [0006]



.The present invention relates to a nethod for activating helper T cells,
whi ch includes the step of activating helper T cells by adding a WI'1
peptide to antigen presenting cells, wherein the W'l peptide has the 10
ability to bind to any WMHC class Il nolecule of an HLADRB1*0101 nol ecul e,
an HLA- DRB1*0401 nol ecul e, an HLADRB1*0403 nol ecul e, an HLA- DRB1* 0406

nol ecul e, an HLADRB1*0603 nol ecul e, an HLA- DRB1*0901 nvol ecul e, an

HLADRB1* 1101 nol ecul e, an HLA- DRB3*0202 nol ecul e, an, HLA- 15DRB4*0101

mol ecul e, an HERTSRB1DBOIGHH ecul 6t @R HE RN DREIDYET HePR P e, "an

HLA- DRB1* 1502 nol ecul e, an HLADPB1*0501 nol ecul e, an HLA- DPB1 0901

mol ecul e,2 3 AL0GH* 0201 nol ecul e or an HLA- DPB1*0301 nol ecul e, a
conposition therefor, a method for activating cytotoxic T 20cells, an
activation i ndssrerof yawtexi 2T TeidsniClenal aPyhb eaiceon i ¥al ¥@nposition
for treating and/or preventing a cancer by activating helper T cells and/or
cytotoxi el ¥s59%8nd the [ike. [0002] The W'l gene (W I ns' tunor
1 gene) was identified as a causative gene of a Wlns' tunor which is a

ki dney cancer imetchit divootherahd3 § ngetea ehewalesPabl i enston piio ond®act or
having a zinc finger structure (Non-Patent Docunents 1 and 2). Subsequent
studi es shmyreddtmds t he above gene serves as a cancer gene in henatopoietic
organ tunors or solid cancers (Non-Patent Docunents 3 to 6). [0003] 10It
was shown that matatoxdscdneet | 6: (tsSinspeshil cappliber peptiee are induced
by stimulating peripheral blood nmononuclear cells in vitro using a peptide
havi ng a fof ey ®f /@ ahgno- aci d sequence encoding the W'l protein, and
these CTLs injure cancer cells of hematopoietic organ 15tunors or solid
cancers expr eSSéaPQeﬁ{wDA/&T&m&@@OQenﬂv@éyna@@ng '—?ulBEE@Qf‘iéﬁ fibe wbove
peptide in the formof a conplex bound to an MHC class | nol ecule, and thus
th ept i dependi ng on subtypes of the MHC class | (Patent
Ebgbﬁents O?%§%?6%Ld Non- Pat ent Ebcunent 7). 20[0004]

Patent Document 6: Internatlonal Publication No. WQ
2008/105462
Non-Patent Documents
[0007]
15 Non-Patent Document 1: Daniel A. Haber et al., Cell.
1990 Jun 29;-61(7):1257—69
Non-Patent Document 2: Call KM et al., Cell. 1990 Feb
9; 60(3):509-20
. Non-Patent Document 3: Menke AL et al., Int Rev Cytol.
20 1998;
181:151-212. Review
Non-Patent Document 4: Yamagami T et al., Blood. 1996
Apr 1; 87(7):2878—84
Non-Patent Document 5: Inoue K et al., Blood. 1998

25 Apr 15; 91(8):2969-76



—,n the other hand, the presence of helper T cells specific to a cancer
antigen is inportant in order to induce the CITLs effectively (Non-Patent
Docunent 8). The helper T cells are induced and activated by recogni zing a
25conpl ex of an MHC class Il nolecule with an antigen peptide on antigen
presenting cells. Activated helper T cells aid proliferation,

.differentiation and maturation of B cells by producing cytokines such as
IL-2, IL-4, IL-5, 1L-6, or_interferon i nce such hel per .T cells have a
function to 5adtdvate Eir |Wﬂ?“§y§oeﬁq§ﬂ%% ?hoet' )y pr ot Her®tion and
activation of B cells and T Ceolr# s, It is suggested-that the enhancenent of
a functi oot Melipers Pl 9% % ough an MHC cl ass 11-bi nding anti gen
peptide in cancer imunotherapy to _enhance effects of a cancer vaccine is
useful ( Non- Pat\&rit- PEOTSEuRSfum®nt [lgodsia ¥ et al ¢ hFERRIFRTY Ben shown
that a prom scuous hel per peptide which can bind to nultiple MHC class |1
mol ecul e Y BErd Vet &€ e Dek0T cells is present among particul ar
15pepti des having a portion of an am no acid sequence encodi ng a W'l
prot®ei n (herei nafit-@atalsdaaimnted t e M lepept i A2 REHr esent
specification) (patent docunents 5 and 6). However, it was very difficult
to verify20ietNer 0F; not (22le: BB pept i des al so have effects on 200t her VHC
class Il nol ecul es, because of many kinds of WMHC class |l nolecules. Prior
Art Docunents RajrefHatRacurmendsne?i] @006eng G, J Immunother. 2001

May; 24(3):195-204

10 Disclosure of the Invention

Problems to be Solved by the Invention
[0008]

Accordingly, the object to be achieved by the present
invention is to provide a method for activating helper T

15 cells, a method for activating cytotoxic T cells, by

applying a particular WT1l peptide to a wide range of MHC
class II molecule-positive subjects, an activation inducer
of cytotoxic T cells, a pharmaceutical composition for

treating/preventing a cancer, and the like.

20
.Means for Solving the Problems
[0009]
Under these circumstances, the present inventois have
intensively studied and found that a peptide having the
25 émino acid sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu
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Gln Met His Ser Arg Lys His binds to an HLA-DRB17 0101
molecule, an HLA-DRB1" 0401 molecule, an HLA~DRB1' 0403
molecule, an HLA-DRB1"0406 molecule, an HLA-DRB1 0803
molecule, an HLA-DRB1 0901 molecule,'an HLA-DRB1*1101
molecule, an HLA-DRB3" 0202 molecule, an HLA-DRB4 0101
molecule, an HLA-DRB1"1501 molecule, an HLA-DRB1 0405
molecule, an HLA-DRB1" 1502 molecule,/an HLA—DPBI*OSOl_
molecule, an HLA-DPB1" 0901 molecule, an HLA-DPB1' 0201
molecule, and an HLA-DPB170301 molecule, and activates
hélper T cells and/or cytotoxic T cells. Thus, the present
invention Has been completed.
[0010]

The present invention provides:
(1) A method for activating helper T cells, which includes
the step of activating helper T cells by adding a WT1
peptide to-antigén presénting cells, wherein the WT1
peptide has the ability to bind to any MHC class II
molecule of an HLA~DRB1"0101 molecule, an HLA-DRB1 0401
molecule, an HLA-DRB1" 0403 molecule, an HLA-DRB1" 0406
molecule, an HLA-DRB1 0803 ﬁolecule, an HLA—DREl*O90l
molecule, an HLA-DRB171101 molecule, an HLA-DRB3" 0202
molecule, an HLA-DRB4* 0101 molecule, an HLA-DPB1"0201
molecule or an HLA-DPB1 0301 molecule;
(2) The method according to (1), wherein the WT1l peptide

has the ability to bind to at least two MHC class II
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N {nternational Publ i cation No. WO 2007/097358 Patent Docunent
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molecules of an HLA-DRB1" 0101 molecule, an HLA-DRB1 0401
molecule, an HLA-DRB1*0403 molecule, an HLA-DRB1' 0406
molecule, an HLA-DRB1®0803 molecule, an HLA-DRBL' 0901
molecule, an HLA-DRB1°1101 molecule, an HLA-DRB3 0202
molecule, an HLA-DRB4" 0101 molecule, an HLA-DPB1" 0201
molecule and an HLA-DPB1® 0301 molecule;

(3) The method according to (1) or (2), wherein the WT1

peptide further has the ability to bind to an HLA-DRB1" 0405

molecule, an HLA-DRB1"1501 molecule, an HLA-DRB1 1502
molecule, an HLA—DPBl*OSOl molecule and/or an HLA-DPB1” 0901
molecule;

(4) The method according to any one of (1) to (3), wherein
the addition of a WT1l peptide to antigen presenting ceils
is carried out by adding a WT1l peptide, a polynucleotide
encoding the WT1 peptide, an expression vector containing
the polypeptide, or cells contaihing the'expression vector;
(5) The method according to any one of (1) to (4), wherein
the WT1l peptide is a peptide containing the amino acid
sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gln Met His .
Ser Arg Lys His (SEQ ID NO:Z); a variant or a modification
thereof;

(6) A composition containing a WT1l peptide for activating
helper T cells by adding the WT1l peptide to antigen
presenting cells, wherein the WT1l peptide haé the ability

to bind to any MHC class II molecule of an HLA-DRB1' 0101
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molecule, an HLA-DRB1* 0401 molecule, an HLA-DRB1 0403
molecule, an HLA-DRB1 0406 molecule, an HLA-DRB1"0803
molecule, an HLA-DRB1" 0901 molecule, an HLA~DRB1*1101
molecule, an HLA-DRB3" 0202 molecule, aﬁ HLA-DRB4* 0101
molecule, an HLA-DPB1 0201 molécule or an HLA-DPB1" 0301
molecule;

(7) The composition according to (6), wherein the WT1.
peptide has the ability to bind to at least two MHC class
II molecules of an HLA—DRBl*Oloi mblecule, an HLA-DRB1 0401
molecule, an HLA-DRB1” 0403 molecule; an HLA—DRB1*0406
molecule, an HLA-DRB1 0803 molecule, an HLA—DRBl*O901
molecule, an HLA-DRB1°1101 molecule, an HLA-DRB3" 0202
molecule, an HLA-DRB4* 0101 molecule, an HLA-DPB1' 0201
molecule and an HLA-DPB1" 0301 molecule;

(8) The compqsition abcording to (6) or (7), wherein the
WTl_peptide further has the ability to b;nd to an HLA-

DRB1" 0405 molecule, an HLA-DRB1"1501 molecule, an HLA-

"DRB1"1502 molecule, an HLA-DPB1* 0501 molecule and/or an

HLA-DPB1" 0901 molecule;

(9) The composition according to any one of (6) to (8),
Wherein the addition of a WT1l peptide to antigen presenting
cells is carried out by adding a WT1l peptide, a
polynucleotide encoding the WT1l peptide, an expression
vector containing the polynucleotide, or cells containing -

the expression vector;
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His Ser Arg Lys His (SEQ ID NO:2), a variant or a

5 modification thereof;
(11) Antigen presenting cells which present a complex of an
antigen peptide containing a WT1 peptide with an MHC class
II molecule, wherein the MHC class II molecule is any MHC
class II molecule of an HLA-DRB1 0101 molecule, an HLA-

10 DRB1" 0401 molecule, an HLA-DRB1 0403 molecule, an HLA-
DRB1* 0406 molecule, an HLA-DRB1 0803 molecule, an HLA-
DRB1° 0901 molecule, an HLA-DRB1 1101 molecule, an HLA-
DRB3" 0202 molecule, an HLA-DRB4™ 0101 molecule, an HLA-
DPB1* 0201 molecule or an HLA-DPB1" 0301 molecule;

15 (12) Helper T cells which recognize a complex of an antigen
peptide containing a WT1l peptide with an MHC class II
molecule, wherein the MHC class II molecule is any MHC
class II molecule of an HLA-DRB1" 0101 molecule, an HLA-
DRB1" 0401 molecule, "an HLA-DRB1 0403 molecule, an HLA-.

20  DRB1*0406 molecule, an HLA-DRB1" 0803 molecule, an HLA-
DRB1" 0901 molecule, an HLA-DRB1" 1101 molecule, an HLA-
DRB3" 0202 molecule, an HLA-DRB4" 0101 molecule, an HILA-
DPB1" 0201 molecule or an HLA-DPB1" 0301 molecule;

(13) Cytotoxic T cells which are activated by the helper T

25 cells according to (11);



JAccordingly, the object to be achieved by the present invention is to
provide a nethod for activating helper T 15cells, a nethod for activating
cytotoxic T cells, by applying a particular W'l peptide to a wi de range of
IVHC class Il nol ecul e-positive subjects, an activation inducer of cytotoxic
T cells, a pharmaceutical conposition for treating/preventing a cancer, and
the like. 20 Means for Solving the Problens [0009] Under these

ci rcunst ances, the present inventors have intensively studied and found
that a petd)de® Irhamp aehve 1250 gronres dt Sequeptetreysimg goTyr Phe Lys Leu
Ser H's Leu Gn Met His Ser Arg Lys Hi's binds to an HLA- DRB1*0101

" nol ecul e praaVadltA-rRBL *G4CE mp| soul iy, HLA- DRBIC 0108 hmdeeddent an

HLA- DRB1* 0406 nol ecul e, an HLA- DRB1*0803 nol ecul e, an HLA- DRB1*0901

nol ecul e,aran H.AHRBBNEHXE t5 ool ecad el img Hh AaDRB3AO2602 1®) ecal €10 an

HLA- DRB4* 0101 nol ecul e, an HLA- DRB1*1501 nol ecul e, an HLA- DRB1*0405

mol ecul e,tran dlA-JRBEBrh i@ ol Bl s asc HbALDRB1IEO5011 ppl elcell lee L ar

HLA- DPB1* 0901 nol ecul e, an HLA-DPB1*0201 nol ecul e, and an HLA- DPB1*0301

mol ecul e,r and Bctd dades nkPhed per2)T, cet | shangyost eyt et oxes1Tscel I's. Thus,
the present invention has been conpleted. [0010] The present invention
providesizccording (B A3Iwthod for activating helper T cells, which

i ncl udes 15the step of activating helper T cells by adding a W'l

(15) A pharmaceutical composition for activating cytotoxic
T cells, including, as an activé ingredient, any of a WT1
peptide, a polynucleotide encoding the WT1 peptide, an
10 expression vector containing fhe‘polynqcleotide, or cells
containing the expression vector, and which is administered
to a subject having any MHC claés II molecule of an HLA-
DPB1 0501 molecule; HLA-

an HLA-DPB17 0901 molecule, an

15

20
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molecule or an HLA-DRB4" 0101 molecule;

HLA-
HIA-
HLA-
HLA-
HLA-

HLA-

(16) An antibody specifically binding to a WT1l peptide,
wherein the WT1l peptide has the ability to bind to any MHC
claés II molecule of an HLA-DRB1 0101 moleculé, an HLA-
DRB1" 0401 molecule, an HLA—DRBl*O403‘molecule, an HLA-

25 DRB1" 0406 molecule, an HLA-DRB1 0803 molecule, an HLA-

- 10 -



.peptjde to antigen presenting cells, wherein the W'l peptide has the
ability to bind to any WMHC class Il nol ecul e of an HLA- DRB1*0101 nol ecul e,
an HLA- DRB1*0401 nol ecul e, an HLA- DRB1*0403 nol ecul e, an HLA- DRB1*0406 20
nmol ecul e, an HLA- DRB1*0803 nol ecul e, an HLA- DRB1*0901 nol ecul e, an

HLA- DRB1* 1101 nol ecul e, an HLA- DRB3*0202 nol ecul e, an HLA- DRB4*0101

nol ecul e, an HLA- DPB1*0201 nvol ecul e or an HLA-DPB1*0301 nol ecul e;

(2) The net haqd accordlng to (1), mhereln the WI'L peptide 25has the ablllty
to bind (B 1%0dsmAbasMae AdraddATPRED| Wl &0 1GCENE HEA DRET 0101

nol ecul e, an HLA- DRB1*0401 nol ecul e, an ,HLA- DRB1*0403 nol ecul e, an

HLA- DRB1E6 G7fi2e &1 e C e /HIBR BRBTOFEYS 1l ke Clf /HZR BRET> 0901

mol ecul e, an HLA-DRB1*1101 nol ecul e, an HLA- DRB3*0202 5nol ecul e, an

HLA- DRBA*IPEN] (76l le@is les Clae 1LA-SDPBHA0ARRE If) 3 me0 gt 1 HLA- DPBL 0301

nol ecule; (3) The method according to (1) or (2), wherein the WI1 . pepti de
further has)t te meditdd yEqo detreintion i@y Hibe DRBISOAOS qiblamaHnt @h

HLA- DRB1* 1501 nol ecul e, an HLA- DRB1*1502 10nol ecul e, an HLA- DPB1*0501

mol ecul e wrd/ saye cart ikt ArDRRI (O 0de Iniod €loul suk(jde)cﬂ'rmasrﬁsihmj Fccording to any
one of (1) to (3), wherein the addition of a W'l peptide to antigen
presenti nggeldts tcs aay NieTl clds Dy add el VAL peeptHIdes DRB pa) Mdiuc| eot i de
"15encodi ng the WI'l peptide, an expression vector containing the

pol ypept ixgden-mrpicel 451 contzei g 4408, exessREn 04808 ,0rHLAAERB IhEs 0t hod
according to any one of (1) to (4), wherein the W1 peptide is a peptide
cont ai ni ng A-hsreutioun BCi . sespericer o Ly HIR-ORBI” Fhee Ly A-RSEN0H S, Leu G n
Net Hi s 20Ser Arg Lys Hs (SEQID NO 2), a variant or a nodification

thereof; yra-ppB1°0201 molecule or an HLA-DPB1 0301 molecule, the
10 methoed includes the steps of:
(a) stimulating a sample obtained from the subject
using a WTibpeptide, and
(b):determining the presence or amount of cytokines
or helper T cells, wherein the inorease of the presence or

15 amount of cytokines or helper T cells shows the presence or

amount of the WTl-specific helper T cells.

Effects of the Invention
[0011]

20 According to the present invention, a method for
activating helpér T oells, a composition therefor, a method
for activating cytotoxic T cells, a composition‘therefor,.
an activation inducer of cytotoxic T cells, a
pharmaceutical compooition for treating and/of preventing a’

25 cancer by activating helper T cells and cytotoxic T cells,

- 11 -



.(6) A conposition containing a W'l peptide for activating helper T cells by
adding the WI1 peptide to antigen presenting cells, wherein the WI1 peptide
- has the ability 25to bind to any MHC class Il nol ecul e of an HLA- DRB1*0101
nol ecul e, an HLA- DRB1*0401 nol ecul e, an HLA- DRB1*0403 nol ecul e, an

HLA- DRB1* 0406 nol ecul e, an HLA- DRB1*0803 nol ecul e, an HLA- DRB1*0901

nol ecul e, an HLA-.DRB1*1101 nol ecul e, an HLA- DRB3*0202 nvol ecul e, an

HLA- DRB4* 0101 5nol ecul e, an HLA- DPB1*0201 nol ecul e or an HLA- DPB1*0301

mol ecul e;anfd)tHéel thapaset obohaauedr dyngppd v 6p, awiElepapthdeWre pepti de has
the ability to bind to at |east two MHC class Il nol ecul es of an

HLA- DRB1*0idd pfmhesube, salhj &thés DRBEIA40inyl10HODL@eke I TanoHeAuDRB2¥0403

nol ecul e, an HLA- DRB1*0406 nol ecul e, an HLA- DRB1*0803 nol ecul e, an

HLA- DRB1*£90d1.a0brE Ul 810 anmbLéAcDRBL*440k1A0DRBUI €4 0aNmblLAcDRB3* 8202

nol ecul e, an HLA- DRB4*0101 nol ecul e, an HLA- DPB1*0201 nol ecul e and an

HLA- DPB1*@301prel eoud &; md Dé8h1dheagonpasbhBohoaceondivgutle, (&h 8LALY),
wherein the WI'1 peptide further has the ability to bind to an HLADRB1* 0405

mol egul e, pgiy Hhdy DRBIT 4501 Mok gcut.g-pRB1HHADRBLE 18021 8Dl ggukiea-an
HLA-DPBl*OSOl nol ecul e and/ or an HLA- DPB1*0901 nol ecul e; 20(9) The

conposi t i Gz aCLop di fY1 60,28y QRCHBA- bﬁh3t@26§)mom@eﬁ§bn thepgagddi tion of a
WI'L peptide to antigen presenting cells is carried out by adding a W1

pepti de, ﬁR?ﬁ*df&f'ﬁ8i%g§%§”C8H'ﬁﬂAtPEBYW%SeﬁPEbQECSgB €XRr ggglon vector

cont ai ni ng ynuc i de, or cells containi ng t he expressi on vector;

(10) The GRIPOSESLRL 680101 g, By ANeane18ho(R)118,(9)  hgeeln the WL

peptide is pepti cont ar hi amno-acid seque rg Tyr Phe

Lys Leu k a variant or

a 5nDdifF§g§¥2§5¢ﬁe?§%?CQ?fil?n %ﬁég@%gﬁrégggtWﬁ%egeﬂFé aﬁf %Apresent a

co ex of _a gen i de cont p ide.with,_an MHC cl ass |
ngéule D%ﬁg §£ﬁi 81§F§ﬁﬁ|agsaP|ﬁh§r§%§ﬁegg§1 W@EﬁﬁﬁﬁéraEEuF| nol ecul e of

an HLA-DRB1*0101 nol ecul e, an HLA- . 10 DRBlE%801 nol ecul e, ,an HLA-?RBl*0403

mol ecul e, SRAPHLABDRBE= 6406 ABI BEUlELPER HLACHRE12H80SYIGIE&H el SR11S

HLADRB1* 0901 nol ecul e, an HLA-DRB1*1101 nvol ecul e, an HLADRB3*0202 nvol ecul e,

an HLA- DRBA*DiB2 Abfeédl BitaR HEABPBIeﬁﬁélhﬁHP@SUPécéra&nMﬁEACéPBf*0301

nol ecul e;
II molecule, and treatment and prevention of a cancer, and

the like.

15
Brief Description of the Drawings
[0012]

Fig. 1 shows the results obtained by measuring the

amount of IFN-y after co-culturing T cells induced from

20 PBMCs derived from dono: 1 (HLA—DREl*O406/120l—, DRB3"0101-,
and DRB4*0103—positive) with PBMCs derived from various
donors pulsed with WT1-332. In the drawing, the ordinate
denotes the amount of IFN-y (pg/mL) in a supernatant liguid
after the co-culture. 1In the diawing, the abscissa denotes

25 the types of HLA-DRB1, 3 and 4 molecules which are positive
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.15(12) Hel per T cells which recognize a conplex of an antigen peptide
containing a WI1 peptide with an MHC class Il nol ecule, wherein the VHC
class Il nolecule is any MAC class Il nol ecul e of an HLA- DRB1*0101

nol ecul e, an HLADRB1*0, 401 nol ecul e, an HLA- DRB1*0403 nol ecul e, an HLA-.
20DRB1* 0406 nol ecul e, an HLA- DRB1*0803 nol ecul e, an HLA- DRB1*0901

nol ecul e, an HLA-DRB1*1101 nol ecul e, an HLADRB3*0202 nvol ecul e, an

HLA- DRB4* 0101 nol ecul e, an HLADPB1*0201 nol ecul e or an HLA- DPB1*0301

mol ecul ;1 18)° GAGIVE FOFel1s which are activated by the helper T
25cel | s according to (11); (14) A pharmaceutical conposition for treating
or preventing éuéénééﬁthﬁﬂqhﬁrﬁf59%$§ﬂPQﬁﬁ%W%§ﬂﬁbﬁ% Sht12aAny of the
conposi tion according to any one of (6) to (10),_ the antigen presenting
cel | s accoalig @b (DY aHehalperu Baeltd sT aebr di Hyd et 155 or t he
cytotoxic T cells according to (13); (15) A pharmaceutical copposition for
activati rRpNSs odedwed Tedn sionew| 2idi HgR-2RBAN0 2@/ ¥E0ingr eBB2n204ny of a
W'l peptide, a pol ynucl eotide encoding the W'l peptide, an 10expression
vectior comidiPREY G HE ol sAructeotvidey BBMGe| der toed af ndmgva hecexpr essi on
vector, and which is adm nistered to a subject having any MHO cl ass |

mol ecul e dfnars HLABRBL *QB01 Wbl €338 e, Tan tHeA-DRPBIFEO0 It heolardirg tan
HLADPB1* 0201 nol ecul e, an HLA-DPB1*0301 nol ecul e, an HLA- 15 DRB1*1501

ol ecul e,deib t#A-DRBIAMSOX: mof eTEN-ey avg HhADREL *§485paphatahe, 1 aguid

HLA- DRB1*0101 nol ecul e, an HLADRB1*0401 nol ecul e, an HLA- DRB1* 0403

ol ecul e, 3 e HLARRBIS 0406 uid eculne, aas HisADRBEOR03 v eculess ch |
HLADRB1* 0901 nol ecul e, an HLA-DRB1*1101 nvol ecul e, an HLA- 20DRB3* 0202

nol ecul e o1, apr LA DRBAY 04 Qo 1@ €8 evhi fH G rdnpasi t bedyispesefical Iy
binding to a WI1 peptide, wherein the WI'l peptide has the ability to bind
~to any MHC £l ass ddnoplecul e of an HLA-DRB1*0101 nol ecul e, an HLADRB1*0401
nol ecul e, an HLA- DRB1*0403 nol ecul e, an HLA- 25DRB1*0406 nol ecul e, an

HLA- DRB1* 0803 ”Pﬂ&PLﬁfghéwgfﬁﬁt results obtained by measuring the
amount of IFN—Y after co-culturing T cells induced from
PBMCs derived from donor 3 (HLA-DRB1'0401/0405-, and
DRB4"0102/0103-positive) with PBMCs derived from various
.15 donors pulsed with WT1-332. In the drawing, the ordinate
- denotes the amount of IFN-y (pg/mL) in a sﬁpernatant ligquid
after the co-culture. The abscissa denotes thé types of
HLA-DRB1 and 4 molecules which are positive in the various
positive donors.
20 Fig. 4 shows the results obtained by measuring the
amount of IFN-y after co-culturing T cells induced from
PBMCs derived from donor 4 (HLA-DRB1*0901/1101-, DRB3® 0202-,
and DRB4*0103-positive) with PBMCs derived from various
donors pulsed with WT19332. In the drawing, the ordinate

25 denotes the amount of IFN-y (pg/mL) in a supernatant liquid

- 13 -



,DRB1*0901 nol ecul e, an HLA-DRB1*1101 nol ecul e, an HLADRB3*0202 nol ecul e,
an- HLA- DRB4* 0101 nol ecul e, an HLADPB1 0201 nol ecul e or an HLA- DPB1*0301

nol ecul e; (17) A method for determ ning the presence or anpunt

of WI'l-specific helper T cells in a subject positive in respect to any MHC
class Il nol ecule of an HLA-DRB1*0101, HLA- DRB1*0401, HLA- DRB1*0403,

HLA- DRB1* 0406, HLA- DRB1*0803, HLA-DRB1*0901, HLA-DRB1*1101, HLA- DRB3*0202,
HLA- DRB4 0101, HLA-DPB1*0201 nol ecul e or an HLA-DPB1*0301 nol ecul e, the
10met hod affeimidds tdee stldpiref : The absqiPsastdanntas rdea WaRA €obt ai ned
fromthe subject using a W'l peptide, and (b) determ ning the ,
presence KIfA-dRINt Dofarsytokimescwreheilpeeh Tazel pasiwihee elhm ERe i ncrease of
t he presence or 15anount of cytokines or helper T cells shows the presence
or anmountveaafiduwe phEb-tsiperidomotwl per T cells. Effects of the Invention
[0011] 20According to the present invention, a nethod for activating hel per
T cells, a conpusj.tisorsHdwer efrort, HLAvet hesls f DI mehenat i pgotyims oxic T cells,
a conposition therefor, an activation inducer of cytotoxic T cells, a
pharsraceutirsl* @POIHE B0 4 @F, tIRst i %0 BNdbRE 1 pr 2¥2Nt DRI 20 BT ancer by
activating helper T cells and cytotoxic T cells, and the |ike are obtained
by appl yimge @ 08k peRt istes 4 B W dee ¥angseof £ sub] Bgt 8sheyl ageanyi dHC cl ass
Il nol ecule of an HLA-DRB1*0101 nol ecul e, an HLA-DRB1 0401 nol ecul e, an

HLA- DRBl*\Qﬁ%J@'p?[;eFR%ﬁie@.n HrA-PRBLY 406, 101 86l 8 ¢ Btk tHl Ate o 1FRBIHR803
nol ecul e, an HLA- 1*0901 nol ecul e, an HLADRB1*1101 nol ecul e, an

HLA- DRB3* 9202 4ol £ il £5+ ahir HLADRBAT 01 04: fpl egithetepd Hirfe DRSSO
nol ecul e, an HLADRB1* 0405 nol ecul e, an HLA- DRB1*1502 nol ecul e, an

HLADPBL 0503, 10l ogil o an, HrA- RPEIZ0901 ol aul e ap: bLasd0DRRIS0201

nol ecul e OF an ecu s enabling activation of hel per T

cel and_.cyt ic T i i d kN _MiLEQ.l J i h
prehiiabe i Egct Bt Jh i LRk At R e i

like. 15 left, negative control (O), positive control (M), and WT1l-

| 332 (shaded 0O)1].
Fig. 6 shows fhat the p;oportion of WT1l-332-specific
Thl (the proportion of CD4-positive cells/intracellular
15 IFN-y-positive cells). increases time—dependently and
significantly when T cells induced from PBMCs derived from
healthy blood donors (in total 42 donors-having at least
one of HLA-DRB1°1501, 1502, 0405, HLA-DPB1 0501, and 0901)
were stimulateq with WT1-332. In the drawing, the ordinate
20 denotes the proportion (%) of the numper of CD4—p§sitive
cells/the number of intfacellular IFN-y-positive cells in
living cells, and the abscissa denotes culture days (days).
Also, the symbol “.” denotes the proéortion in samples

induced by addition of WT1-332 (WT1-332 induction group);

25 and the symbol wO denotes the proportion in samples

- 14 -



,Brief Description of the Draw ngs [0012] Fig. 1 shows the results
obt al ned by neasuring the anount of IFN-y after co-culturing T cells
i nduced from 20PBMCs derived from donor 1 (HLA-DRB1*0406/1201-, DRB3*0101-,
and DRB4*0103-positiwe) with PBMCs derived from various donors pul sed with
WI1-332. In the drawing, the ordinate denotes the amount of IFNy (pg/niL)
- in a supernatant liquid after the co-culture. In the drawi ng, the abscissa
- denotes 25the types of HLA-DRBl, 3 and 4 | ecul e ich are positive in

t he varidU§hﬂﬁﬁ%ﬂ§Y additlornsQf %2§5adﬁgn?ﬂgc?%§ﬁ?f§w@%9 THed by measuring
the amount of IFN-y after co-culturing T cells induced from PBMCs derived
f r om donokRGUqHION DRBA%MO01/ 1101-, DRB3*0202-, 5and DRB4*0103- positi ve)
with PBMCs derived fromvarious donors pulsed with WI1-332. |In the draw ng,
the ordinate défiotes/ tdeowmoirat dfhe FNGREHgP LTI me 2 seRFhiatantT+i qui d
after the co-culture. The abscissa denotes the types of HLA-DRB1, 3 and 4
nDIecuIesca%ﬁ$h(theeQmmﬂ¢it¢pmrpfr@D&ﬁN@$ibQ§ed@ﬁgi%lling‘Bo§h6%Eethe
results obtained by neasuring the anount of IFN-y after co-culturing T
cel | 5-i ndueks ¥ riome RBMSss deineedefentenohyr a8d ( Hian DRBI202DY/ ®4e8-T and
DRB4* 0102/ 0103-positive) with PBMCs derived fromvarious 15donors pul sed
with W1-3321s | mdibe=dr fvdmgpeitide @xdinatefdemoheslthe hhoodt dohorEN-y
“(pg/mL) in a supernatant liquid after the co-culture. The absci ssa denotes

the types(pf t+h#sDRBI astods mokelnd est wheaht avee posi BLXeDRR1t h&80Vari ous
positive donors. 20Fig. 4 shows the results obtained by neasuring the

amount of 14 FN-yo b4 eruce-opbi g0y, Tasel bsolndueed stomuPBbMEd dethved from
donor 4 (HLA-DRB1*0901/1101-, DRB3*0202-, and DRB4*0103-positive) wth

(F)’Eg/ifif]agng%Mpmﬂarﬂ@sdleg}m{gs, PUH S bk ok WMdeB32 s 14nd he drawi ng, the

10 proportion (%) of the number of CD8-positive cells/the
number of intracellular IFN-y-positive cells in‘living
cells, and the abscissa denotes culture days_(dayé)._ Also,
the symbol “@7” denotes the proportion in samples induced
by addition of WT1-332 (WT1—332 induction group), and the

15 symbol “Or denotes the proportion in samples induced by
addition of a solvent (control) (solvent induction group).

Fig. 8 shows HLA-DR-restrictiveness of 17 samples

(donors 21 to 37) in which WT1-332-specific Thl was induced
in Fig. 6 aﬁd Fig. 7. In each sample, a WT1-332-specific

20 IFN-y production was recognized when T cells on day 14
after induction by WT1-332 addition were stimulated with
WT1-332, and the IFN-y production was inhibited when the
cells were cultured with addition of an anti-HLA-DR

antibody. This shows that the T cells induced by WT1-332

25 are HLA-DR-restricted. In the drawing, the ordinate

- 15 -



.25denotes the anmount of IFN-y (pg/nL) in a supernatant liquid after the
co-culture. The absci ssa denotes the types of HLA-DRB1, 3 and 4 nvol ecul es
which are positive in the various positive donors. Fig. 5 shows that
HLA-cl ass Il nononer proteins 5(DRB1*0101, DRB1*0405, DRB1*1501, DRB1*1502,
DRB1*0803, DRB1*0901 and DRB4*0101) were specifically associated with
various peptides. In the draw ng, the ordi nate denotes the degree of shift
~of retention time (mnute). The absci ssa denotes the types of HLA-class |
nmononer pdehetas. tiesdonddt hembar ¢eaphsssBéwtrhé’typesdothpepti des added
[fromthe |left, negative control (0), positive control (11), and W1- 332
- (shaded O3bscissa dekbges6tsbommothat offhéFrgporbdonedf (WHImB32- specific
Thl (the proportion of CD4-positive cells/intracellular 151FNy-positive
cells) ineLeaseshéi sgmdepermentéyoand shgniaimocant by WrERyTpeekhsednduced
from PBMCs derived from heal thy bl ood donors (in total 42 donors having at

| east onezetcHlie DRBIZ 1501mu15020n040he BiALBPBISB20:d @1ddefetyswere
stinmulated with W'1-332. In the drawi ng, the ordinate 20denotes the

- propgrti ophéRmehint hesnurhey pto&d=posickievengeksht he apuabear.acbr
intracellular IFN-y-positive cells in living cells, and the abscissa

denotes cultupgqgaysihdayslonAl 88d the symbeh “O denetes the pmepaktion in
sanpl es i nduced by addition of Wri-332 (WI1-332 induction group), 25and the

~synbol "0g rdeppLes,the.PEQPQELEONSLRvEARP (@3 nti-pdyced ihviaddihi.on of a
| sol vent (control? ?solvent I nducti1on group). :

Fig. 9 shows that the proportion of the number of
WT1—332-specific Thl cells (CD4-positive

10 cells/intracellular IFN—Y—positive cells) increasés when T
cells on day 14.after induction by WT1l-332 addition are
stimulated with WT1-332 in each of 17 samples (donors 21 to
37) having HLA-DR-restricted WT1—332-specific Thl induced
in Fig. 6 and Fig. 7. In the drawing, the ordinate denotes

15  the donor number (dqnors 21 to 37), and the abscissa
denotes the proportion (%) of the number'éf CD4—poSitive
cells/the number of intracellular IFN-y-positive cells in
living cells. Also, the symbol “W” denotes the proportion
after WT1-332 stimulation, and the symbol “0” denotes thé

20 proportion after solvent (control) stimulation.

Fig. 10 shows that the proportioﬁ of the number of
WT1-332-specific CTL cells (CD8-positive
cells/intracellular IFN-y-positive cells) increases when T
cells on day 14 after induction by WT1-332 addition are

25 stimulated with WT1-332 in each of 17 samples (donors 21 to’
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Fig.,7 shows that the nunber of W1-332-specific CTL cells (the proportion
of CD8-positive cells/IFNy-positive 5 cells) increases tine-dependently
and significantly when T cells induced from PBMCs derived from heal t hy

bl ood donors (in total 42 donors having at |east one of HLA-DRB1*1501,
1502, 0405, HLA-DPB1*0501, and 0901) were stimulated with W1-332. In the
drawi ng, the ordinate denotes the 10 proportion (% of the nunber of

0D8- posi tive cells/the nunber of, int I r I FN-y- itive,.cells in
'Tvi ho_ celTls Pagiidd P s e O et 117 e Hy 5 {a s TSR L he
synbol Al Vf denotes the proportion in sanples induced by addition of

WI1- 332 (WEi3B2 § fdwtiidh gfouph, tafd dReiTssy e orfingdrodedatss

" proportion in sanples induced by addition of a solvent (control) (solvent

i nduct i orfhgr slgs)or number (Horhois # A DR rad rilee i aetes3Sdf 17 sanpl es
(donors 21 to 37) in which W1-332-specific Thl was induced in Fig. 6 and
Fig. 7. |dersdcts sdveplpsore o33tk speki thie PO yo @R e oht Wi

recogni zed when T cells on day 14 after induction by W1-332 addition were
st rful at et Mit/ATHAT B8R r anfl irherd FNuba odUcH tvrpowst 1 i @i ksl When t he
celts were cultured with addition of an anti-HLA-DR anti body. This shows
that the IEwield ssdldducedlsy , WEhe337md5dr ¢ L AldDRtresss thtiec trerbpd it itdre

drawi ng, the ordinate denotes the donor nunber (donors 21 to 37), and the
absci ssa denot esr 1S Ao it 14\ yapd otlues eshyripgl M) Msotes hehsynbol "M
denotes the anmount of |IFN-y produced after W'1-332 stinulation, the synbol

"shaded Grdienatiom dheamanteod |dMyrelpdseedundtesn W-332 +
anti-HLA-DR anti body stinulation, and the synbol "0" denotes the anount of

| FN-y produced w@&fd er; sodiuaid Koonis-obdsisti drtl whd¥ls of 9 sadpbes 9 shows
that the proportion of the nunber of W1-332-specific Thl cells
(CYy posi td e, A0ce] Iisd i gy acel fwd @ dFEy3poshiéve; geths)whacieasesawhen T
in Fig. 6 and Fig. 7. _In”each sample,'a WT1l-332-specific
IFN-y production was recognized when T cells on day 14
after indﬁction by Wf1—332 addition were stimulated with
WT1-332, and the IFN-y production was not inhibited when
15 the cells were cultured with addition of an anti-HLA-DR
antibody, and.also when the cells were cultured with
addition of an anti-HLA-DQ antibody. This shows that the T
cells induced by WT1-332 are HLA-DP-restricted. 1In the
drawing, the ordinate denotes the donor number (donors 38
20 to 46), and the abscissa denotes the amount of IFN—Y‘
produced (pg/mL). Also, the symbol “W” denotes the amount
‘of IFN-y produced after WI1-332 stimulation, the symbol
“shaded 07 denotes the amount of IFN-y produced after WT1l-

332 + anti-HLA-DR antibody stimulation, the symbol “dashed

25 0” denotes the amount of IFN-y produced after WT1l-332 +
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.cells on day 14 after induction by WI'1-332 addition are stinulated with
WI'1-332 in each of 17 sanples (donors 21 to 37) having HLA-DR-restricted
WI'1- 332-specific Thl induced in Fig. 6 and Fig. 7. In the drawing, the
ordi nate denotes 15t he donor nunber (donors 21 to 37), and the abscissa
denotes the proportion (% of the nunber of OD4-positive cells/the nunber
of intracellular IFN-y-positive cells in living cells. Al so, the synbol "I"
denotes the proportion after WI1-332 stinul ation, and the synbol "O0O"
denot es t et 20pEdPDt aohikadder sshveat 1pceontndl Yhst sgmbati dh” - Fig.
10 shows that the proportion of the nunber of W1-332-specific CTL cells
(CD8- posi dieneteel tisé i anvacel bl aFN+FNoyopaseti wéteel ksl ventr eases when T
cells on day 14 after induction by W1-332 addition are 25stinmulated with
WI'1- 332 i nceaehodf d¥imanptesn(donors 21 to 37) having HLA-DR-restricted
WI'1-332-specific Thl induced in Fig. 6 and Fig. 7. In the drawi ng, the

ordi nat e denot esi ¢ hey glogsw Huphet m@ngképa%t&@n%k ta8dntBe2bsgi ssa
denotes the proportion (%9 of the nunber of CD8-positive 5 cells/the

number ofwwlw@eéw&ﬁflclﬁ%&yc@@wIM94\3\%Us§tllnelIVI ng cells. Also, the
synbol no" denotes the proportion after 1-332 stinulation, and the synbol

"El deno&@?léhfn@f&@@iih@grafFﬁ1y5£b¥§EEv%C%@H&%|)1§Ek€HE€E'QHenFTQ 11
shows HLA-DP-restrictiveness of 9 sanples O(donors 38 to 46) in which

WI'l- 332- F I
Sggfi%lc I%%y“@? 5?98 egnanEkgn ggnﬁgéd@mﬁe d?& ﬁcgr gampl e, a

WI'1- 332- speci roduc ion was reco s on day 14

after induci Qfapgdmtgf% radgibiof verq 3l @u'sgfngﬁiewao%gt :333, wand the

| FN-y roduc I'on was no the ¢ S were cultured with

i 1o gf, o poiL- BELa”%’b?"dﬁg T?' e SRBRE Tt e R s

i nduced by W1-332 ar | A- tricte In the drawin the ordjnate
dengﬁes t%% tibfor nﬁﬂ% l?do or Iégjfbtgrﬁ%}nganﬁh?h%r%g%%?§s%¢%%%%?es ‘the
anount of | FN- roduced (p % Al so, ﬁ nbol "M  denotes the anount
of IFN-y EP%dﬁ%%g a?P@?vei 389 §t?ﬁuF8tﬁ§ Fﬁg §PRoéPs€iR8ded 0" denotes

t he anmount of |IFN-y produced, after W'l- 332 + anti-HLA-DR anti body
stlnulatléﬁnoFﬁé shabBrorgashen (%) of the number of CD4-positive

cells/the number of intracellular IFN-y-positive cells in
‘living cells. Also, the symbol “W” denotes the proportion

15 after WT1-332 stimulation,vand the symbol “” denotes the
proportion after solvent (control) stimulation.

Fig. 13 shows that the proportion of the number of
WT1-332-specific CTL cells (CD8-positive
cells/intracellular IFN—Y—positive cells) increases when T

20 cells on day 14 after induction by WT1-332 addition are
stimulated.with WT1-332 in each of 9 samples (donors 38 to
46) having HLA-DP-restricted WT1—332¥s§ecific Thl induced
in Fig. 6 and Fig. 7. In the drawing, the ordinate denotes
ﬁhe donor number (donors 38 to 46), and thé abscissa

25 . denotes the proportion (%) of the number of CD8-positive
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. 250",

denotes the anmount of
anti body stinul ation,

| FN-y produced after WI1-332 +
and t he synbol

n El n

produced after sol vent (control) stimulation.
that the proportion of the nunber of 5W1-332- SpeCIfIC Thl cells

(CD4-positive cells/intracellular
cells on day 14 after
WI'1-332 in ea)ﬁ

WI'1- 332-

ordi nate denotes the donor

of intracell ul ar

| EN-
denot es taH& S5t 6Fort3 30% simaflert Agry- 39 sthens

denotes the proportion after solvent (control) stlnulatlon F|g

denot es t he anount of

| FN-y-positive cells)
i nduction by W'1-332 addition are stinmulated with
of 9 sanples (donors 38 to 4%%_haV|n

CReTRURRIu G RIS 4L S and G Ps T 1 e
nunber (donars 38 to 46),
denot es tHE iHD G ion AUFCof thRe SHUWREr &

anti - HLA- DQ
| FN-y.
Fig. 12 shows

i ncreases when T

HLA-DP-restrictive

2wi'hg, the

and the absci ssa

ASRSES (H0Fe FEERCE RS nunber

positive cells in livin

cells. Also, the synbo

M
oh, “&n od%mfét%ifr%ﬁf "O"

13

shows t hatrdpver toraoparfttieon ofl wdnet nlederrof) Vﬂﬂ;@ﬁ&ﬁﬁxmﬁiflc CTL cells

(CD8-positive cells/intracellular

| FN-y-positive cells)

i ncreases when T

20cd | s on day 14 after induction by W1-332 addition are stimulated with
WI'1-332 in each of 9 sanples (donors 38 to 46) having HLA-DP-restricted

WI'1- 332- et ifodlatmdicedutn thig. Itvamdidng. 7.

ordi nate denotes the donor

nunber of
synbol

nunber (donors 38 to 46),
25denot esjgdis jproportion (% of the nunmber of CD8-positive
intracellular IFN-y-positive cells in living cells.

"2" denatreoride: Paor tiron mifdasn Win 332 56t npt@tides and the synbol

t he
and t he absci ssa
cell s/the
Al so, the

In the draw ng,

"EY denotes the proportion after solvent (control) stinulation. 5
' method for activating helper T cells or cytotoxic T cells,

10

15

20

25

which includes the step of activating helper T cells or

cytotoxic T cells by adding a WT1l peptide to antigen

presenting cells, wherein the WT1 peptide has the ability

to bind to an MHC class II molecule.

In the present

inVention, the step of activating cytotoxic T cells may be

carried out by passing through the step of activating

helper T cells.

Also, the WT1l peptide used in the present

invention is one having the ability to bind to any MHC

class II molecule of an HLA-DRB1 0101 molecule,

DRB1° 0401

DRB1" 0406

DRB1 0901

- DRR37 0202

DRB1" 1501
DRB1 1502

DPR17 0901

molecule,

molecule,

molecule,

molecule,
molecule,
molecule,

molecule,

an HLA-DRB1"0403 molecule,

an

an

an

an

an

an

HLA-DRB1® 0803
HLA-DRB171101
HLA-DRB4" 0101
HLA-DRB1" 0405
HLA-DPB1™ 0501

HLA-DPB1” 0201
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.Modes for Carrying Qut the Invention [0013] In one aspect, the present

i nvention provides a nethod for activating helper T cells or cytotoxic T

W1l pepti

cells, 10which includes the step of ractivating helper T cells or cytotoxic
T cells by adding a WI1 peptide to antigen presenting cells, wherein the
de has the ability to bind to an WHC class Il nolecule. In the

present invention, the step of activating cytotoxic T cells may be
15carried out by passing through the step of activating helper T cells.

Al so, t heDRBII QEEpt imtkel arselck § n Molreopregserithe Enthemtide oreechavi ridie he

ability to bind to any M-1C class Il nolecule of an HLA- DRB1*0101

mol ecul e,pwes dACRBASTOZIGHN M e dod egnanh & dn OREAE 04081 hioy etal indntelLA- 20

DRB1* 0406 nol ecul e, an HLA- DRB1*0803 nol ecul e, an HLADRB1*0901 nvol ecu
HLA- DRB1*3lel Ofle 48 €648 & r aib 4 ABRBX 0202 1Dl gcuteulas tEARDRBABETO1

nol ecul e,

an HLADRB1*1501 nol ecul e, an HLA- DRB1*0405 nol ecul e, an

HLADRB1* hpfl? i £€ Ut €, maile ditAe OPBRIGR01 dAY eftll et dd Ars 25 DRBIEHO01

nol ecul e, an HLA-DPB1*0201 nol ecule or an HLA- ~ DPB1*0301 nol ecule.
Mor epver ,pthes WL pegtd O6n used hdvd hendresentcnvenbing #8Yahg mRE having
the ability to bind to at least two or nore MHC class Il ol ecules of the
above MHG classri Indml&eld esro Al SPamphe, VI pERLDAE HERADONahHEHDRresent
invention may have the ability to bind to any MHC class |1 nol ecul e,
exanpl e,

i nvention,

acid seun@&ﬂ]of a

10

15

20

25

- LA- DQ and HLADP nol ecul es. [0014] In the present
9 AbfeDR e

In the present invention, the WTl‘peptide may be a
peptide.having a portion of an amino acid segquence of.a
human WT1 protein depicted in SEQ ID NO:1. The peptide
according to the present invention has.nd'particular
limitation in its amino acid sequence and length so far as
fhe peptide has the above feature. However, a too lbng
peptide is susceptible to a protease action, and a too
short peptide can not bind to a peptide accommodating
groove well. The length of the peptide according to the
present invention is one of preferably 10 to 25 amino acids,
more preferably 15 to 21 amino acids, further preferably 16
to 20 amino acids, for example,‘of 16 amino acids, 17 amino
acids, 18 amino acids, or 19 amino acids. Specific
examples of the peptide accordinq to the present invention

are those containing the amino acid segquence: Lys Arg Tyr

| e,

f or

Phe Lys Leu Ser His Leu Gln Met His Ser Arg Lys His (SEQ ID

NO:2) .

- 20 -
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peptide may be a 1Opeptide having a portion of an am no



“humap WI'L protein depicted in SEQ ID NO|. The peptide according to the
present invention has no particular limtation in its amno acid sequence
and length so far as the peptide has the above feature. However, a too |ong
‘15peptide is susceptible to a protease action, and a too short peptide can
~nhot bind to a peptide acconmodati ng groove well. The |l ength of the peptide
according to the present invention is one of preferably 10 to 25 am no
acids, nore preferably 15 to 21 amino acids, further preferably 16 20to 20
am no aci 9T Flor exanple, of 16 am no acids, 17 am no acids, 18 am no
acids, or 19 amino acids. Specific exanples of the peptide according to the
present i nvent itéh 3%E Hi8ye ntY i ? e ant @Peséhlife%%rét Lys Arg Tyr
Phe Lys Leu Ser H's Leu Gn Met His Ser Arg Lys H's (SEQ I D_25NC 2).

[0015] invenhipmddidiwies tH M Hept i He® 13RS PEPet % esért® i nvent i on

i ncludes variants of the above peptide. The variants may contain, for
exanpl e, wepepttdanase| eorierit s dRGthETRbap eoPRPEidagdicpEPt i BESM havi ng
an am no acid sequence in which several am no acids, for exanple, 1 to 9,
pref®r ablyhel dooup donoighirg taf Hepmidepredeiad| §n 1anonQ a@i %o aci ds,
further preferably one amno acid in the am no acid sequence depicted in
SEQ | D NG &yusia eirsubisidh etk rdDdetetedaocidaddeadr Sgdapleuti obe o ani no
acids in peptides may be carried out at any positions and with any types of
anm no acigissfetubloprisetyai Ve i ©o Actd 3ubsoi¢ uprefierabpy et eto ed.

Exanpl es of the conservative am no acid substitution include substitution
of a G u fesiduecd h anrdibfsporese el yaokbeanesbdaeia th ehdyamiesi due, a
Leu residue with an Ile residue, an Ala residue with a Ser residue, a H's

resi due widiy aseNidheesishiecoad ihesthkep Roebefaphye addstiouted, del etion
‘of am no acids may be carried out at the NNterm nus and the CGtermnus in
20pept | dege1 O NBY DEIEAT TIRD QUlt U S d N QHIY SEeQULNGe . peptides
may be carried out at any positions and with any types of
amino acids, and conservative amino acid substitution is
preferred. Examples of the conservative amino acid
substitution include substitution of a Glu residue With an
15 Asp residue,ba Phe residue with a Tyr residue, a Leu
residue with an Ile residue, an Ala residue wiﬁh a Ser
residue, a His residue with an Arg residue and the like.
Preferably, addition or deletion of amino acids may be
carried out at the N-terminus and the C-terminus in |
20 peptides, but may be carried out in an interior sequence.
Preferred specific examples of the peptides according to
the present invention are those having SEQ ID NO:2. 1In
this connectioh, any of the above peptides must have the
ability to bind to any MHC class II molecule of an HLA-

25 DRB1" 0101 molecule, an HLA—DRBl*O40l'moleculef~an HLA-
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~.Preferred specific exanples of the peptides according to the present
invention are those having SEQ ID NGO 2. In this connection, any of the
above peptides nmust have the ability to bind to any WMHC class Il nol ecul e
of an HLA- 25DRB1*0101 nvol ecul e, an HLA- DRB1*0401 nol ecul e, an HLA-
DRB1* 0403 nol ecul e, an HLA- DRB1*0406 nol ecul e, an HLADRB1*0803 nol ecul e, an
HLA- DRB1* 0901 nol ecul e, an HLADRB1*1101 nol ecul €, an HLA- DRB3* 0202
mol ecul e, an HLADRB4 0101 nol ecul e, an HLA-DRB1*1501 nol ecul e, an
HLADRB1* 02RF5L i &t el e il sHL RIDREA1ERBDL ndd @k unel eanl i ADPBIEH501 ol ecul e,
an HLA-DPB1*0901 nol ecul e, an HLADPB1*0201 nol ecul e or an HLA- DPB1*0301
nol ecul e, DREIY MY meldaste Ml JEA-TDRR]I | 690F m9tetekeec ancBlhs (herein
also referred to as CTL). In the present_ specification, the 10above W1
pepti de iBREl'shlGefmrredile an "HMA=3323" 0202 ono hemahe M\HOnBlL2&cul es are
generally referred to as HLA nol ecul es, and therefore, MAC is used as a
synonym afRE4A0 101 toel gunelsentars pEch $DRAL 1 DHO 1 [0016¢ulSMoaroBA+ t he
pepti des according to the present invention nay be those obtai ned by
nmodi § i cathmomn ‘of 4 ¢ henshovel i 1w KA -DEBYUEHCE. mdhé el aci anrBshdues in the
above am no acid sequence can be nodified by a known nethod. Such

modi i catphom nes0 beno fosuexan eiLpsteri T 0 9@l i a0l e20akkyhat HDA-
hal ogenati on, phosphorylation and the |like on a functional group in a side

chain of Ggg MNP agdtedesd die. arfN 308 - bbB1 S0 POSShEL 8chie bi BHqVAnEBUS
substances to the NN term nus and/or C-term nus of a peptide containing the

above am no: agi e seauencer FO11 £XSAPL L o8Bk aR1 Rocach d, éaezéﬂﬁptiagigo an
anal og thereof and the |i ke may be bound to the peptide. For exanple, a

O St e 2GR 7 Addet) o ) 8 ML ALl eI S gL gELADOeT T it
‘boupg to fhe, Wilr PEPLLLACs, | 1ls C2BE, t PESE SUBSLBNGES RFE-3327. also,

human MHC molecules are generally referred to as HLA

molecules, and therefore, MHC is used as a synonym of HLA

in thé present specification.

[0016]

15 Moreover, the peptides according to the present
invention may be those obtained by modification of the
above amino acid sequence. Amino acid residues in the
above amino acid segquence can be modified by a known method.
Such modification may be, for example, esterification,

20 ~alkylation, halogenation, phosphorylation and the like on a
functional gfoup in a side chain of an amino acid residue.
Also, it is possible to bind various substances to the N-
terminus and/or C-terminus of a peptide containing the

above amino acid seguence. For example, an amino acid, a

25 peptide, an analog thereof and the like may be bound to the
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.5bound to the peptide according to the present invention, they nmay be
treated, for exanple, by an in vivo enzyne and the |ike, or by a process
such as intracellular processing to-finally generate a peptide consisting
of the above ami no acid sequence, which is presented on cell surface as a
10complex with an MHC class Il nol ecule, thereby being able to obtain an

i nduction effect of helper T cells and/or cytotoxic T cells. These
substances may be those regul ating soluhility of the peptide according to
the pres@fPtifeent FBA, SKABBE S nfr g\%‘?ﬁéd&f’&bitlaigt Vgt BenEd5ESri 88 fssuch as
protease resistance, those allow ng specific deljverg'of t he peptide of the
present ifmseen GFOtRdn @ahpie, fadesd ¢iklttiesstietbrd eI brsYHbse havi ng
an enhanci ng action of an uptake efficiency of antigen presenting cells or
ot her actdsorthidregioxtieserdtbsnanéaslaomey dss aticdd s AGEAsMRY &% ability
to induce CTL, for exanple, hel per peptides other than the peptide
accor di ngppdund he prheséiitl ipapenitdeon. IN0GEAe these substanchfe 88Fl pepti de
used in the present invention can be 25synt hesi zed using a nmethod usually
used i Nt ttoorehe peadi fdee dhametdichd hes edfie Suedert symdrsien et hod is
di scl osed, for exanple, in Peptide Synthesis, Interscience, New York, 1966;

The Prot eims; mo} be2,t ACatel of & essanpite, Bevaryork, viIey6snPept i ared
Synt hesi s, Maruzen Co., Ltd., 1975; Basis and Experinments of Peptide

Synt hesi sy dvariuzen &Oby ld brodd8S;savelopiediaofél Melicimescessing
(continuation), Vol. 14, Peptide Synthesis, H rokawa Shoten Co., 1991, and

the like.. Als0a1he Rantide useskiti ddbecdneseping nyenthonasane bemprepar ed
usi ng a genetic engineering technique on the 10basis of information of a

nucl eoti dg. ¢ &ncoding, the pepidde.qSyshcal gesetkscengs ngering
technique 1s we known to those skilled in the art. Such a technique can

b d i t h L&) { Ag | t
(ot Boul 21 o m N R T et ] O Se abar oy {1083 DA

d oni ng, €§Aoé%é§ﬁﬂanlf%dgé Sé% effect of helper T cells and/or

cytotoxic T cells. These substances may be those
regulating solubility of the peptide according to the
present invention, those improving stability of the peptide
15  such as protease resistance, those allowing specific
delivery of the peptide of the present invention, for
example, to a given tissue or organ, or those having an
enhancing.action of an uptake efficiency of antigen
presenting cells or other action. Also, these substances
20 may be those increasing an ability to induce CTL, for
example, helper peptides other than the peptide according
to the present invention.
[0017]
| The WT1l peptide used in the present invention can be

25 synthesized using a method usually used in the art or a
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.(1985)). [0018] . Also, the present invention relates to a

pol ynucl eoti de sequence encoding the WI'1 pepti de descri bed 20above. The
pol ynucl eoti de sequence encodi ng the Wil peptide nay be a DNA sequence or
an RNA sequence. In the present invention, such a pol ynucl eoti de sequence
may be used instead of the WI1 peptide. Such a pol ynucl eoti de sequence may
be used by integrating into a suitable vector. 25The vector i ncludes

pl asm ds, phage vectors, virus vectors and the |ike, for exanple, pUC118,

pUCL19, pPRRBZZethORENqsYESE re¥Elr 83CpRCRYIFOEVE,S FathoheNA3. 1, pRe/ RSV,
pRc/ CW, pAcSGH sNT-A, XZAPIl, Agtll and the like. The vector may contain,
as neededjidcctsds Sinch ai@rmlldieﬁp’r = iohd¢ ngivict v 81 pr ohbt erscaegede
encodi ng a signal sequence, a marker gene for selection, and a termnator.
A met hod Neww Yark,0diLed 6vg TtHee sSr ggeniess i Yol ce? ) sRoadémic ngroodi £8¢. a et hod
- for expressing themand the |ike are known to those skilled in the art.

- 10[ 0019] New Yorkhhel &ud; gesptprdes eitritige st} sMaseden nCohe préseniSvbwenti on
are those which can present an antigen peptide containing the above W'l

pepti de tmasthernMidpan MIG £l s spddt 1 esyhehé o1 bl perudesetds, and mean,
for exanple, 15dendritic cells, peripheral blood nononuclear cells and the

l'ike. Accordi nm%SS%M%ﬂéliM&dibﬁnéﬁtK@@ﬂtpﬁ@§§ﬂbhng vells used in
the present invention are rived must have the sane nol ecule as an VHC

class |1 ypl equle 4o s/%@rheéfge WL peppd dengddedegan bood, (£ga exanpl e, any
. one 20or nore C class 11 nDIecuIes of an HLA-DRB1*0101 nol ecul e, __ '
like. Also, the peptide used in the present invention can
be prepaied using a genetic engineering technigue on the
10 basié of information of a nucleotide sequence encoding the
peptide. Such a genetic engineering technique is well
known to those skilled in the art. Such a technique can be
conducted according tb methods such as those described in
literatures (Moleéular Cloning, T. Maniatis et al., CSH
15  Laboratory (1983); DNA Cloning, DM. Glover, IRL PRESS
(1985)).
- [0018]
Also, the present invention_relates’to a
polynucleotide sequence encoding the WT1l peptide described
20 above. The polynucleotide segquence encoding the WT1
peptide may be a DNA sequence or an RNA sequence. In the
present invention, such a polynucleotide seguence may be
used instead of the WT1 peptide. Such a polynucleotide

sequence may be used by integrating into a suitable vector.

25 The vector includes plasmids, phage vectors, virus vectors
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~,an HLA-DRB1*0401 nol ecul e, an HLA- DRB1*0403 nvol ecul e, an HLA- DRB1*0406

. nol ecul e, an HLA- DRB1*0803 npl ecul e, an HLA- DRB1*0901 nol ecul e, an

- HLA- DRB1*1101 nol ecul e, an HLADRB3*0202 nol ecul e, an HLA- DRB4*0101
mol ecul e, an HLA- 25DRB1 1501 nol ecul e, an HLA- DRB1*0405 nol ecul e, an HLA-
DRB1* 1502 nol ecul e, an HLA- DPB1*0501 nol ecul e, an HLADPB1*0901 nol ecul e, an
HLA- DPB1*0201 nol ecul e, an HLADPB1*0301 nol ecule, etc.). [0020] 5In the

present invention,, addition of the WL ti ant | pre ting cells
AR TSPt R ot A s P G ATk St e S
by addition of a polynucl eotide encodin he W1 peptid f an _
expressi&ﬁaﬁﬁﬂ(ﬁéhgﬁééﬂrﬁﬁﬁf%a&ﬁﬁ%%ué? éid%CB%%gdfngpgﬂgﬁ%§1 peptide 10or
by addition of cells contai ning the expression vector._ The abgve addition"

can be c@FG/&AToutPARS RN oY KN T n 2akl hr 2nd THRS abb¥®- pdiifucl eot i de

encodi ng the W'l peptide, expression vector containing a polynucleotide
encodi ng wew- AT mate ptdtded iranck T ete¢edednt b ak ags t feCexp? ed8i on vector can
15be obtai ned by a technique well known to those skilled in the art.
Speci f i caxnyedieopolydure ot i reorusteer | n2 t fenpresepdingvensiondan be
determ ned on the basis of an ami no acid sequence of the above W1 peptide
(for examsmiendms animurled Qeeyuercesdepttied, | anGED TEXNDR2}0L Theék 20above
pol ynucl eoti de can be prepared, for exanple, by a DNA or RNA synthesis, a
PCR et hatk@igh ther |ikerodAlsing tttec sy pesnef expoessids weclidvsngont ai ning
t he above pol ynucl eati de, sequences contained in addition to the above
pol ynucl esddides sequesnteodntbt hexpir&es tag beemebedt ede 25pkepart ykdependi ng
on the purposes, types and the like of
' to those skilled in the art.
10 [0019]
The antigen presenting cells used in the present
invention are those which can present an antigen peptide
containing the above WT1l peptide together with an MHC class
Ii molecule to helper T cells, and mean, for example,
15 dendritic cells, peripheral blood mononuclear cells and the
like. Accordingly, subjects from which the antigen
presenting cells used in the present invention are derived
must have the same molecule as an MHC class II moiecule to
which the WT1l peptide added can bind (for example, any one
20 or more MHC class II molecules of an HLA-DRB1 0101 molecule,
an HLA-DRB1*0401 molecule, an HLA-DRB1 0403 molecule, an
HLA-DRB1° 0406 molecule, an HLA-DRB1 0803 molecule, an HLA-
DRB17 0901 molecule, an HLA-DRB1" 1101 molecule, an HLA-
DRB3" 0202 molecule, an HLA-DRB4 0101 molecule, an HLA-

25 DRBl*lSOl molecule, an HLA-DRB1" 0405 molecule, an HLA-
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.hosts into which the expression vectors are introduced. The expression
vectors include plasm ds, phage vectors, virus vectors and the |ike. The
cell's containing an expression vector can be prepared, for exanple, by
transform ng host cells. The host cells include Escherichia coli cells,
yeast cells, insect cells, animal cells and the |like. A nethod for
transform ng host cells may be a conventional nethod, and it is possible to
use, - for exanple, a cal cium phosphate pethod, a DEAE-dextran 10nethod, an
el ect r opd?RB1 orb (et cuwblm), a2 i pha-BRBl gehel thahetets, [@02HLAT N general ,
hel per T cells are activated when a TCR- CD3 conplex on a T cell surface
recogni zesPHN AT gerl dbpept | ae HIk-oDBBL ah2 WHCnclasslé) anl Bolte on a
surface of antigen presenting cells, and integrin on a T cell surface is
sti nul at embdy @GB301 micelgrduild,i gatnel. on a surface of antigen presenting cells.
The activation of helper T cells in the present specification includes not
only the pgg2ypti on of 20helper T cells but also induction and
proliferation of helper T cells. Also, helper T cells activated in the

present inventign dmy ik fferentish pdadacelbs 6fornhexmnpl gepbabye T
cells) and the like. The activated helper T cells have a function that

activat esc QA fHBEYE $Sd &M Dyg 2691 DEDhE PO NEUEt i €8, ot Ol FeEalyopyand
activation of B cells and cytotoxic T cells. Accordingly, the nmethod of

the pr eS%d@Vﬁ%@ﬂcﬁ@%@f s6d: @s, apradhynctive t Ber apyifopnt peaki ng a

X
cancer and the Al'so, helper T cells activated in vitro using the

. met hod of 5%@@@%@&%@&9 LRD pe1usedcfaE Lregki By QL PES¥ERkI Ng a

cancer ard or as an adjunctive agent therefor. The activation of
e e a2 8 S L o 0 YA o TR Bt o
etcia aanQQQthﬁéfykégséf[gg§§; containing the expression vector.
The above addition can be carriéd out by a method known in
the art. The above polynucleotide encoding the WT1l peptide,
expression vector containing a polynucleotide encoding the -
WT1 peptide, and cells containing the expressioﬁ vector can
15 be obtained by a technique well known to those skilled in
the art. Specifically, the polynucleotide used in the
present invention can be determined on the basis of an
amino acid sequence of the ébove WT1l peptide (for example,
the amino acid sequence depicted in SEQ ID NO:2). The
20  above polynucleotide can be prepared, for example, by a DNA
or RNA synthesis, a PCR method and the like. Also, the
types'of expreséion vectors containing the above
polynucleotide, seguences contained in addition to the

above polynucleotide sequence and the like can be selected

25 properly depending on the purposes, types and the like of
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~.I'n another aspect, the present invention provides a conposition for

 activating helper T cells or cytotoxic T cells by adding a WI1 peptide to
antigen presenting cells. 15In the present invention, the activation of
cytotoxic T cells may be carried out by passing through the activation of
hel per T cells. Although a WI1 peptide, a pol ynucl eoti de encoding the W'l
peptide, a vector containing the polynucleotide, and cells containing the
20vector can be exemplified in the conposition of the present invention,
-any nol ectPEES Mt De'isTd TroVERIRS T HR TReyOEP e2Factdr8°Lapadt e of
presenting a W'l peptide as an antigen peptide on a surface of antigen
present i NP e d¥REESTHexe TeREOFS Hhl URE obt afReds byPRAFRt KREt WPt known to
25those skilled in the art as described above. [0023] The W1
pepti de uskols rvedizops ezttt thavehtd on Thes adlel almantainindiaid to any of an
HLA- DRB1*0101 nol ecul e, an TI LA- DRB1*0401 nol ecul e, an HLA- DRB1*0403
mol ecul e, egprdd Aron SvPRBIr 0406 ol morp@redn HA- DRBIPO8O3PWDI ecul e, an
HLADRB1* 0901 .nol ecul e, an HLA-DRB1*1101 nol ecul e, an HLADRB3*0202 nvol ecul e,
an HhA- DRBAZOErmii e cub et @l s | LABRBIFASB0 lcaviol ecilc uden HLA- DRB1 0405
nol ecul e, an HLADRB1*1502 nol ecul e, an HLA- DPB1*0501 nol ecul e, an HLA-

10DPB1* 0904 cet e £, cani Hit DPB1y&R60 el esyl ensecancél s, DRBIMOB01
nol ecul e, as descri bed above. Al so, the WI1 peptide used in the present

i nventi oncgBys hawve the abikditwn tedhodd o atrdreasdriiny Hod®reae INHC cl ass ||
nol ecul es of the above WMHC class Il nol ecul es. Mdreover, the W1 15

-peptide uged hd 4 heopresendni Dveathed, nBidhaveithgoabibiéytboubend to any
MHC class |1 nol ecul e of HLA-DR, HLA-DQ or HLA-DP nol ecul es. [0024] When

the conposition.pbid he; preseiini PNEHth QP Sc2hadM Ai SERELdekOransubj ect
~having any one or  nore MHO cl ass v _ :
10 method, an electroporation method, and a lipid for gene
transfer. | |
- [0021]
In general, helper T cells are activated when a TCR-
CD3 complex on a T cell surface recognizes an antigen
15 peptide through an MHC class II molecule on a surface of
antigen presenting cells, and integrin onaT cell surface
is stimulated by an integrin ligand on a surface of antigen
presenting cells. The activation of helper T cells in the
present specification includes not only the activation of
20 helper T cells but also induction and proliferation of
helper T cells. Also, helper T cells activated in the
present invention may be undifferentiated T cells (fdr
example; naive T cells) and the like. The activated helper

T cells have a function that activates an immune system by

25 promoting induction, proliferation and activation of B
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.11 npl ecul es of an HLA-DR31*0101 nol ecul e, an HLA- DRB1*0401 nol ecul €, an
HLA- DRB1* 0403 nol ecul e, an HLA- DRB1*0406 nvol ecul e, an HLA- DRB1*0803

nol ecul e, an HLA- DRB1*0901 nol ecul e, an HLA-DRB1*1101 nol ecul e, an

HLA- DRB3*0202 25nol ecul e, an HLA- DRB4*0101 nvol ecul e, an HLA- DRB1*1501
nol ecul e, an HLA- DRB1*0405 nol ecul e, an HLA- DRB1*1502 nvol ecul e, an

HLA- DPB1* 0501 nol ecul e, an HLA- DPB1*0901 nvol ecul e, an HLA- DPB1*0201

nol ecul e or an HLA-DPB1*0301 nol ecul e, an i mune systemis activated by
activati ore b¥s Sired peytateel ¢ T aerll b? - cﬁ@ﬁ%ﬁd@gﬂﬁbel‘qhﬁ itethed s2bj ect .

Al so, the WI1 gene is highly expressed in various cancers and tunors, for
exanpre, tire heres ah 0ol Tadnnadn gramcdye sushdass| enkadi apchyekodpepkasti c
syndrome, nultiple nyeloma and malignant | ynphona, as well as in solid.
cancers sfigh ascdOsh@nactecaacesnd coher etkal daeer ,hd uwer chAneells br east
cancer, germcell cancer, liver cancer, skin cancer, bl adder cancer,
prost at e £anTeitedt Bfi UBi CaMCEEingetvé cabthadcef ahd prvasgntancer, and
therefore, the conposition of .the present invention can be used as an

adj unct i venegeriodS5Een heeatddoror pre¥enhgngrapeanentingl kecaativel y,
hel per T cells, cytotoxic T cells and the |ike, which are activated using

t he Coan§mal@me0ilee OF esenhn i AveRhEONveCcagehe YBederber exgapl e, as an
adj unctive agent for treatlng t he above cancers. 20[ 0025] In

addi ti on é@ti@gtfgﬂvgfvﬂélﬁéPtTdéelPQlMQHCBQOEbgﬁugﬂégd'@grtEQaM%lepeptlde
vector containing the polynucl eotide, and cells containing the vector, the

conposi tig ﬂ%a£h§h§§e§ﬁ5tp£8¥§ﬁ£i€ﬂ Hﬁys€99ééh8n ber 25exarpke suancarrier,

an exci pient, an trve and t I ke. The above W'l peptide and the |ike

contained,in fhe. f&yggglREQfIQLaﬁBfe5W§a@eEfngﬁn ,0BeBCHi yape hel per T

cells and7for cytotoxic T cells in a epti éci |c manner, and

theigforein%erlcoEP05|t|on may contain a knomn

{0022]

In another ésbect, the @resent invention provides a
compositioﬁ for activating helper>T_cells or cytotoxic T
cells by adding a WTl1 peptide to antigen presénting cells.

15 In the present invention, the activation of éytotoxic T
cells may be carried out by passing through the activation
of helper T cells. Although a WTllpeptide, a
polynucleotide encoding the WTL peptide, a vector
containing the polynucleotide, and cells containing the

20 vector can be egemplified in the composition of the present
invention, any molecules may be used proViding that they
are factors capable'of presenting a WIl peptide as an
antigen peptide on a surface of antigen presenting cells.
These factors can be obtained by a method well known to

25 those skilled in the art as described above.
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.5MHC class |-restrictive WI1 peptide, or nmay be applied together ‘with such
- a peptide. [0026] A nethod for applying the conposition of the .
present invention can be sel ected properly depending on conditions 10such
as the desired degree of activation of helper T cells and/or cytotoxic T
cells, and the state of antigen presenting cells. The application nmethod
i ncl udes, for exanple, admnistration to a subject by intradernal
adninistrﬁiég?, subcut aneous admi ni stration, intranuscul ar
15adm ni s bn, i ntravenous adm ni stration, transnasal adm nistration,

oral adnministration_and the |ike, or, addition to a culture fluid of antigen
presenting cel I'd€ A ipsefﬁdtéei i‘%ﬁ?idmt hﬁ?eet%r.esfmt DU - of ™ t S aqz)%e WI'% |

peptide and the like contained in the conpositjon of the 20present
i nvent i omPIhety drnind Heo cmp R t3dLA neRBppP T Cat PoReFrEGuety of the
conposition and the |like can be sel ected géoperl dependi ng on conditions
such as tHerdeRB¥ et Hegrele Gilactdv ALHNPHEL h%%érmcr P’ a®d/ BrAtyt ot oxi ¢
T cells, and the state of antigen presenting 25cells. [0027] In stil
another apRLtQ4Ahenpreselrt, iFvditad vPRPE N3 desnalaethod #obrikfeating or
preventing a cancer in a subject, which includes the step of activating
hel per T BR®11&OQ®r rytetwdd c an cElAsDREL abtd hgnal #Walpepti délio
DRB3* 0202 molecule, an HLA-DRB4 0101 molecule, an HLA-
DRB1" 1501 molecule, an HLA—DRB1*0405 molecule, an HLA-
DRB1" 1502 molecule, an HLA-DPB1" 0501 molecule, an HLA-
10 DPB1* 0901 molecule, an HLA-DPB1 0201 molecule or an HLA-
DPB1" 0301 molecule, as described above. Also, the WT1
~ peptide used in the present invention may have the ability
to bind to at least two or more MHC class II molecules of
ﬁhe above MHC class II molecules. Moreover, the WT1
15 peptide used in the present invention may have the ability
to bind to any MHC class II molecule of HLA-DR, HLA-DQ, or
HLA-DP molecules.
[0024]
When the composition of the present invention is
20 administered to a subject having any one or more MHC class
II molecules of an HLA-DRB17 0101 molecule, an HLA-DRB1 0401
molecule, an HLA-DRB1* 0403 molecule, an HLA-DRBL' 0406
molecule, an HLA-DRB1" 0803 molecule, an HLA-DRB1® 0901

molecule, an HLA-DRB1° 1101 molecule, an HLA-DRB3" 0202

25 molecule, an HLA-DRB4" 0101 molecule, an HLA-DRB1 1501
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.antigen presenting cells, wherein the Wl peptlde has the ability to b|nd
to any MHC cl ass || nDIecuIe of an HLA- DRB1*0101 nol ecul e, an
HLA- DRB1* 0401 nol ecul e, an HLADRB1 0403 nol ecul e, an HLA- DRB1*0406
mol ecul e, an HLA- 10 DRB1*0803 nolecul e, an HLA- DRB1*0901 nol ecul e, an
HLADRB1* 1101 nol ecul e, an HLA- DRB3*0202 nol ecul e, an  HLADRB4*0101 nwol ecul e,
an HLA- DRB1*1501 nol ecul e, an HLADRB1* 0405 nol ecul e, an HLA- DRB1* 1502
nol ecul e, an HLADPB1*0501 nol ecul e, an HLA- DPB1 0901 nol ecul e, an HLA-
15DPB1* 02011 em! kroulan GFLATPHB A CHEL TUBbaACwbE eca eHLANBRRDt hod of t he
present invention activates an inmmune systemin a subject activating
hel per T moeldsuland/ar MR- 00 tatd seceher edy HL@a@Pﬁé %gobreventlng a
cancer in a subject. In the method of the present invention, the step 20of
activat i mgp adutexian Hidet DRB Y2 bk maletedeoutr by Pa&sPRGLtBEdUgh the step
‘of activating helper T cells. The addition of the WI'1 peptide to antigen
present i ng et se rean bieneats | €dstoeth Us r ect i yabydaddi convet ibheofll
peptide, or indirectly.by addition of a polynucl eotide encoding the W'l
25pept | dendIpf ANcEXE essd 06 Veet Ofo£ DBt Bi BehYsainpohynuabgetide encoding
. the WI'1 peptide or by addition of cells containing the expression vector.
The aboveapod ynued epti deeeacodi ngghihe ¥Wdrpepetiden expiessi oanveesor
containing a polynucleotlde encodi ng the WI1 peptide, and 5cells containing

the eXprQ§§iQﬂd@%%(”fé¥”b£§mgpéa'ﬂ@dh@Ma@om@&m@gl“ﬁhhlgﬂgﬂﬂytQubhose
skilled in the art, as described above. Subjects to which the nmethod of the

present igwent.hoh, Can He. B ﬁaé‘ffct99§§r8ﬁ§'thﬁﬁ@thaléeﬁ ecbmkOaany MHC
class Il nolecule of an HLA 1*0101 nol ecul e, an 10HLA- DRB1*0401

nol ecul e, 4 Az 1% | an
HLA- DRBl*IB%’EJBM% iy %9%:% %l acy ,cgﬁggf%? %)QR%! 501

HLiA\ lé:lsl%%qmyc%gsﬁg* ?1'202 %é«gﬁétii O%gymﬂ ecui éoég%c 85{%%?%1* 1502
HLA-DPBl*O A 31*
EEA?EBBE*%%%i hol Ul ff nQ?E%%PB&*%@ﬁlganFecﬂl Qg@aﬁggkgggoemhagh t he

o t b b d incl f
exanpl ¢, 'kﬁ”ﬁ%%cﬁ%%&%v‘é"é‘%réré‘gﬁ Fahor SY08R . aboF ElReRi Aot Sony BT SAVE ast i o
syndronme, nultiple el oma and mal i

cancer and ovary cancer, a therefore, the composition of
the present invention can be used as an‘adjunctive agent .

15 for treating or preventing a cancer. Alternatively, helper
T cells, cytotoxic T cells and the like, which are
‘activated using the composition of the prgSent‘invention,
can be used, for example, as an adjunctive agent for
treating the above cancers.

20 [0025]

In addition to the above WTi peptide, polynucléotide
encoding the WT1l peptide, vectorlépntaining thé
polynucleotide, and cells containing the vector, the
composition of the present invention may contain, for

25 example, a carrier, an excipient, an additive and the like.
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.l ynphona, as well as solid cancers such as stomach cancer, bowel - cancer,
| ung cancer, breast cancer, germcell cancer, liver cancer,- skin cancer,
bl adder cancer, prostate cancer, uterus cancer, cervical cancer and ovary
cancer. Al so, the 25method of the present invention nmay be used together
with a method for treating or preventing a cancer using an MHC cl ass |
nol ecul e-restrictive WI1 peptide or a pharmaceutical conposition therefor.
[0028] In still another aspect, the present invention provides use of a W1
pepti de O P iTHYL tPRP ey @bripssi t16R, Cortalpetynuctedti de encodi ng
- the WI1 peptide, of a vector containjing the polynucleotjde, and of cells -
cont ai ni repmRRs Vekenrof 1gfoagsent inventien| fCELVERRrPasPRELT the present
invention relates to a kit containing the above WI1 peptide, polynucleotide
encodi ng ¢dlel WRINDEPE | elehot@etdrT comtbd nthgat Wel ppeyhiceedPraelier cells
contai ning the vector, for 15activating helper T cells and/or cytotoxic T
cells by reamithang, tdred Wie pefnice the amtmgesipiesensyngosesis, awkeeenn t he
Wl peptide has the ability to bind to any MHC class Il nol ecul e of an
HLA- PRB1*MH®O Ic Yad © CIH £o s fari ¢4 A+ DRB1Y Odedt ik ecak epaanbell 2 PRB24 0403
nol ecul e, an HLA- DRB1*0406 20 nol ecul e, an HLA- DRB1*0803 nvol ecul e, an
HLA- DRB1*0964: et ecit i@, sadh HLAcddBidd4101 nol ecul e, an HLA- DRB3*0202-
nol ecul e, an HLA- DRB4*0101 nol ecul e, an HLA- DRB1*1501 nol ecul e, an
"HLA- DRB1* d§¥os ol ecul e, an HLA- DRB1*1502 nol ecul e, an HLA- DPB1*0501
ol ecul e, an HLA-DPB1*0901 25nvl ecul e, an HLA-DPB1*0201 nol ecul e or an
HLA- DPB1* 0301 Amheende. to¥ edssaplyg the Kbhpbsitsed op the pbeventret hod
for activating helper T cells or cytotoxic T cells. The kit of the present
'nvent'pniﬁ@gan@ﬁaéQm HOr s EX20PLE. p AHp ALY 3 REPENAERARSoAT c8AkLE 8BNS
presenting cells, an evaluating neans of activity of helper T cells and/or
' Cyt?ﬁpx'95J6§e$éstﬁgd%égfr%&k§e +80: agi LEPRLO; bhe Wil pgRti decehnsgeneral
the kit is acconpanied wth an ?nstructlon manual . It is possible to

SIReCtLvekdapeli yaLe bel pet ToPeLlsafl EXLOLOALE Troghboqual ng the kit of

t he present 1 nven

presenting cells. The application method includes, for
example, administration to a subject by intradermal
administration, subcutaneous administration; intramuscular

15 administration, intravenous administration, transnasal
administration, oral administration and the like, or
addition to a culture fluid of antigeﬁ presenting cells,
but is not limited thereto. Thé amount of the above WT1
peptide and the like contained in the composition of the

20 present invention, the fdrm of the composition, the
application frequency of the composition and the like can
be selected properly depending on conditions such as the
desired degree of activation of helper T cells and/or

cytotoxic T cells, and the state of antigen presenting

25 cells.



.I'n another aspect, the present invention provides antigen presenting cells
whi ch present a conplex of an antigen peptide containing a WI1 peptide with
an MHC class Il nmolecule. In this case, the MHC class |l nolecule my 15 be
any nol ecul e of an HLA-DRB1*0101 nol ecul e, an HLADRB1*0401 nol ecul e, an
HLA- DRB1* 0403 nol ecul e, an HLADRB1*0406 nol ecul e, an HLA- DRB1* 0803

nol ecul e, an HLADRB1*0901 nol ecul e, an HLA-DRB1*1101 nvol ecul e, an

HLADRB3* 0202 nol ecul e, an HLA- DRB4*0101 nol ecul e, an HLA- 20DRB1*1501

mol ecul e, [i2'HLA- DRB1*0405 nol ecul e, an HLA- DRB1*1502 nol ecul e, an

HLA- DPB1* 0501 nol ecul e, an HLADPB1*0901 nol ecul e, an HLA- DPB1*0201 nol ecul e
or an HLADPB1* @30 ktnullecaras;har amyedes, athd gasesemb onvemteomol ecul es of

t he above MHC class Il nol ecules. The antigen 25presenting cells of the
present igwentdasn drayetteodrepareteatisiggon peehanieg kaowantcer t hose skil | ed
in the art. For exanple, they may be prepared by isolating cells having an
anti gen phaspidd ngeradin i 1rycTuass aclcansesp pat i eotivanting healpat st ng the
isolated cells with the above WI1 peptide (for 5exanple, peptide having the
ani no aci kb SegUSNC8, 8BSt SHWT | ¢e SEQ b AN@i2pgos wrihpeppotiynuel eotide
encodi ng the WI1 peptide, or introducing an expression vector containing
the pol ynugl et derdddocihe cells, thereby ehéowbngpapeoadl gxsothan antigen
peptide containing the W'l peptide with an 10MHC class Il nolecule to

present %f%& el srdacse {Cangsr L0ByYBOkT hoTuReibeps 46: 82a-1998, J.
| munol ., 158: Pp1796, 1997, Cancer Res., 59: pl1184, 1999, Cancer Res., 56:

p5672, 1%%§B10016 éculéplénp@ﬁgz?$§??§ﬁ09:mg%gcuﬁ@d-anlﬁﬂA—p4651 1996) .

In the present specification, the ce aving an antigen presenting
Capabl & oTCHT Cbh I L ST pebt b Dot o S8 TESsrPheE, Fanatbar pher al
abi ity A E B i S St e, Fehe e Bt P e R e A st 1 ng.
vt of oxi el 18 NP SRS ooRi HFABH By JA07RPLRERE! &R Arbant of |
present it 6 o R0 268HF octT ANy DBU 0L TRFFOLREr aR) CHAT oxample,
d?ndritiCDRB1*0405 molecule, an HLA-DRB1"1502 molecule, an HLA-

DPB1" 0501 molecule, an HLA—DPBl*O90l molecule, an HLA-

15 DPB1* 0201 molecule or an HLA-DPB1 0301 molecule. The
method of the present invention activates an immune system
in a subject by activating helper T cells and/or cytotoxic
T cells, fhereby treating or preventing a cancer in a
subject. In the method of the present invention, the step

20 of activating cytotoxic T cells may be carried out by
passing throuéh the step of activating helper T cells. The
addition of the WT1l peptide to antigen presenting cells may
be carried out directly by addition of the WTl peptide, or

indirectly by addition of a polynucleotide encoding the WT1

25 peptide or of an expression vector containing a
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.cell, therapy) as an active ingredient of -a pharmaceutical conposition.
[0031] In still another aspect, the present invention 5provides helper T
cells which recogni ze a conpl ex of an antigen peptide containing a W'l
peptide with an MHC class Il nolecule. In this case, the M-1C class |

nol ecul e may. be any nol ecul e of an HLA7DRB1*0101 nol ecul e, an HLADRB1*0401
nol ecul e, an HLA- DRB1* 0403 nDIecuIe an HLA- 10 DRBl 0406 nol ecul e, an

HLA- DRB1*0803 nol ecul e, an ADRB *0 nol ecul e, HLA- Bl*llO

mol ecul e PAWY 9&?%%%%?6?1 iﬁ&H 0361 %Dﬁ%éx%%Pné%
HLADRB1*1501 nol ecul e, an HLA-DRBl*O405 nDIecuIe H ADRB1* 1502 nol ecul e,
an HLA- DFF105 20 TG ideii % thh HIREe SISPRINY96AT ol OVAh HLA- DPB1* 0201

nol ecul e or an HLA- DPB1*0301 nol ecul e, or may be at Ieast two or nore
ol ecul eyl efiohvde MASCdEg the ﬁ‘ijecEEﬁlé%ldﬁ'hee%%%f%%?lqﬂ CEFF5CBf the
present invention include, for exanple, those recognizing a conplex of an
anti gen mmmuakﬁinnxﬂugnkvnupkﬁqﬁgded%n@@%3$§ttmg TltPePhaiifo &k

sequence depicted in SEQID NO2 with any M-I1C class |l nolecule of an
HLA- DRB1*©4 s nod recau rel, nqant ik Ao DRBIS OO vetecul ean alpe Hhiat HRBaE 04932

nol ecul e, an HLA- DRB1*0406 nol ecul e, an HLADRB1*0803 nvol ecul e, an

HLA- DRB1*09fHo drodeelcul }enyovam wpchmim_@q ol el et ana Hde BREIPOZ02

nol ecul e, an HLA- DRB4*0101 nol ecul e, an HLA-DRB1*1501 nol ecul e, an
HLADRB1* 0485y ép| ecitljectan tdl AdRBIL tHe0 Znatil et ul fo, tren dtsARRE1* 0501 nol ecul e,
an HLA- DPB1*0901 nol ecul e, an HLADPB1*0201 nol ecul e or an HLA- DPB1*0301

”bfeCU|e-iﬂ*@héﬁwﬁFﬁﬁn1b§eé¢§lpédt@ﬁeptﬁse@tponyemveomncaaspastIyobe
prepared and obtai ned by those skilled in the art using a technique known
inthe arfn{lMatac1Mset1 aholeblle Jf LAMMDRFDREBE, 02081m61886) %, £A032]

10 HLA-DRB1* 0401 molecule, an HLA-DRB1" 0403 molecule, an HLA-
DRB1" 0406 mol,ecule, an HLA-DRB1" 0803 molecule, an HLA-

DRB1" 0901 molecule; an HLA-DRB1 1101 molecule, an HLA-
»DR53*0202 molecule, an HLA-DRB4" 0101 mblecule, an HLA-
DRB1*1501 molecule, an HLA-DRB1" 0405 molecule, an HLA-

15 DRBl*iSOZ molecule, an HLA-DPB1 0501 molecule, an HLA-

DPR17 0901 molecule, an HLA-DPB1* 0201 molecule or an HLA-
DPB1*0301 molecule. Canceré to which the present invention
can be applied may be any cancers, and include, for example}
hematopoietic organ tumors such as leukemia,

20 myelodysplastic syndrome, multiple myeloma and malignant
lymphomé,_as well as solid cancers such as stomach cancer, -
bowel cancer, lung cancer, breast cancer, germ-cell éancer,
liver cancer, skin cancer, bladder cancer, prostate cancer,
uterus cancer, cervical cancer and ovary cancer. ‘Also,.the

25 method of the present invention may be used together with a
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,10In, still another aspect, the present invention provides cytotoxic T cells
whi ch are activated by helper T cells recognizing a conplex of an antigen
peptide containing a W1 peptide with an MHC class Il nolecule. The
cytotoxic T cells of the present invention include, for 15exanple, those
activated by helper T cells recognizing a conplex of an antigen pepti-de
containing a peptide consisting of the am no acid sequence as shown in SEQ
ID NO2 with any VHC class Il nol ecul e of an HLA-DRB1*0101 nol ecul e, an
HLA- DRB1 *nfdHb drflcec U 185 2 mim dHLoe DRBIVE1O08ng 28 oeheeul esing #HLAMRB1* 0406
nol ecul €, an HLA- DRB1*0803 nvol ecul e, an HLA- DRB1*0901 nvol ecul e, an
HLA- DRB1*ll{¥ls molnetid @) 1 et ¢4 7= DRB3*) 2021 npéetidie, oana HLA- DRB4* 0101
nol ecul e, an HLA- DRB1* 1501 nol ecul e, an HLA- DRB1*0405 nol ecul e, an
HLA- DRB1*Gie0hamd ecid £ edmpd A DRR1*0502e 26n0] ecul e, an HLA- DPB1* 0901
nol ecul e, an HLA-DPB1*0201 nol ecul e or .an HLA-DPB1*0301 nol ecul e. The
cytotoxicroloxel s of the present invention can easily be prepared by those
skilled in the _art using a known techni que. For exanple, they are prepared
by isol ating pefq pheral ook Sl yaphocyt esefpposanpainesici@nd stinmul ating
themin vitro wwth a peptide (for exanple, peptide having the am no acid
seauence wapjcied ddk SEQ 4 B0 2o« fagokynusLeot s e aredipgrihe pepti de,

or an expression vector containing the pol ynucl eotide (Journal of

Exper | rent gl Mbdi cine 1999, 30790: 1669) o ThEBYL 9L OXhe Frgebbs: Lhus

prepared ca used as an ‘act I ngredi ent of a” pharnaceutica

compos!t 1 op {%é{oelaté U PESVERL! D) 9nGaANEEE; Q0] LHE bikee1 18 e

Exanpl es © he present Speci at o nactrvity t 1 nduce cytotoxic T

cells was_recogni zed by adm njistration 150f WI-332 in a sanple derived from
TS cert

a subj ectCHAWA aln” class nol ecule. This shows that antigen
10 - [0029]

In still further aspect, the present inveﬁtion
relates to a kit contaiﬁing the above WT1l peptide,
‘.polynucleotide encoding the WT1l peptide, vector containing

‘the polynucleotide, or cells containing the vector, for

15 activating helpér T cells and/or cytotoxic T cells by
adding the WT1l peptide to antigeﬁ presenting cells, wherein
the WT1 peptide has tﬁe ability to bind to any MHC class II
molecule of an HLA-DRB1*0101 molecule, an HLA-DRB1' 0401
molecule, an HLA-DRB1" 0403 molecule, an HLA-DRB1" 0406

20 molecule, an HLA-DRB1 0803 molecule, an HLA-DRB1 0901
molecule, an HLA-DRB11101 molecule, an HLA-DRB3" 0202
molecule, an HLA-DRR4" 0101 molecﬁle, an HLA-DRB1"1501
molecule, an HLA—DRB1*0405 molecule, an HLA-DRB1" 1502
molecule, an HLA-DPB1 0501 molecule, an HLA-DPB1” 0901

25 molecule, an HLA-DPB1" 0201 molecule or an HLA-DPB1 0301
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.presenting cells which present a conplex of an antigen peptide consisting
of a WI1 peptide with an MHC class Il nolecule are present in peripheral
bl ood nononucl ear cells, 20and shows the presence of antigen presenting
cells which present the conplex, helper T cells which specifically
recogni ze them and cytotoxic T cells induced by the helper T cells. [0033]
25In still another aspect, the present invention provides an HLA tetraner

havi ng t he above anti ge tide _containin e and C class
Il nol ecdMet SGYES M—I@r%%sr%%qu'rrﬁlh@caﬁ q'bsee %gf) oev%fmaﬂ"
DRBl*OlOl mol ecul e, an HLA- DRB1* 0401 nDIecuIe an HLA- ERBl* 403

mol ecul e, L% FEA DRBIBD 4D R et UF 2! 1 SO HLAPRBICH86 3T nﬁﬁe

HLA- DRB1* 0901 nol ecul e, an HLADRB1*1101 nol ecul e, an HLA—DRBS*0202

mol ecul e, ki HEABRBA 0A9A" hrot Beei 6l OB EY ACORBA X1 6010RDEEBIPES / aAl

HLADRB1* 0405 nol ecul e, an HLA- DRB1*1502 nol ecul e, an HLA- 10DPB1*0501

mol ecul e th@gmimg\mfﬁnsogﬁlammnﬁgwl@re@enﬁaygb@ehisieagtevaéueFlﬁﬁre

mol ecul es of the above MHO class Il nolecules. In the present
spechficaréams oheaditiviey rafidre pansT aceelpanedi 2edcprodasicwhi ch is

obtai ned by biotinylating a conplex (HLA nononer) obtained by 15associ ation
of an HLA®Ibs eemdwiltd hilpeptimdeadditl ohehobindi Wglt hepbidei nylmt ed product
to avidin. HLA tetraners containing various antigen peptides are

conmer Cci adéyerxnj | et ekianisi dccsmpassetl eitb pnepasertheibhAnestiedner of
the present invention easily (Science 279: 2103-2106 20(1998), Science 274:
94-96 (19P6))s dbesieléeapredfethevplgsentivavenhedpersTpretesablky | abel ed
with fluorescence so that the bound helper T cells and cytotoxic T cells of
the presenytbyenti ONc6aNs bes sefeehedror det eetegdreashtyibyeatkpawn
detecting neans such as flow cytonetry and 25fl uorescence m croscope. The
HLA petrapgszon the present invention is not limted to a tetraner, and
it is also possible to use a nultinmer such as a pentaner and a dendrlner

as needed. Int ic Itlner|zed
oroduct whi ch the pesROL & §£§>&éé 8té 0Brebbg: Muh{ AR cHEBPSYAGEY

antigen presenting cells which present a complex of an
antigen peptide containing a WT1l peptide with an MHC class
IT molecule.

In this case, the MHC class II molecule may

15 be any molecule of an HLA-DRB1" 0101 molecule, an HLA-
DRB1’ 0401 molecule, an HLA-DRBL' 0403 molecule, an HLA-
DRB1" 0406 molecule, an HLA-DRB1" 0803 molecule, an HLA-
DRB1" 0901 molecule, an HLA-DRB1"1101 molecule, an HLA-
DRB3" 0202 moiecule, an HLA-DRB4" 0101 molecule, an HLA-

20 DRB1* 1501 molecule, an HLA-DRB1" 0405 molecule, an HLA-
DRB1" 1502 molecule, an HLA-DPB1" 0501 molecule, an HLA-
DPB1* 0901 molecule, an HLA-DPB1' 0201 molecule or an HLA-
DPB1" 0301 molecule, or may be at least two or more
molecules of the above MHC class II molecules. The antigen

25 presenting cells of the present invention may be prepared
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.5bi nding two or nore conpl exes (HLA nononers) obtained by association of an
HLA protein with a peptide using a known techni que, [0034] In another
aspect, the present invention provides a 10 pharnaceutical conposition for
activating helper T cells or cytotoxic T cells, which contains, as an
active ingredient, any of the above-nentioned conposition, antigen
presenting cells, helper T cells, cytotoxic T cells or tetraner. The

phar maceutical conposition of the present invention may 15contain, as an
active i et enttednyloire mrowbrieo othepe abbleedehl| E%@daé'érrpo%qlfi on,
antigen presenting cells, helper T cells, cytotoxic T cells or tetraner.
The phar neczmlical tivonposy therpoépa hed ppesenolahieat tehlgahavénasad for
treating or preventing a cancer. The 20pharnaceuti cal conposition of the
present ' iaweidémnpocasebheiappibeldity facsmoasceaneer pahndntunang Brpnessi ng
W1, for exanple, to hematopoietic organ tunors such as | eukem a, -

nyel odyspb@ssd ity symelr DsEl atredi t &9l s nyetanehandboréi yhanpepyimborberas wel |
as to solid cancers such as stomach 25cancer, bowel cancer, |ung cancer

breast canegfplderpeselde KANCEE, théVehisanseld skglefances, shbadden
cancer, prostate cancer, U erus cancer, cerV|_caI cancer and ovary cancer.

Al 'so, thesphafageut) cad €OMPOsi bbDPn@E1EbeipeesppbdinyesheonTtan be used
for adm nistering to a subject having 5an MHC class Il nol ecul e such as an

HLA- DRB1* . 0] ecHll 8yt A0k A PRBL* 040188k 85Ul ect8n LA PRB1£Q408.
nDIecule,ﬁééﬁﬁﬁ%&-ﬁgglg%%06 nDIecuIe,Qgg aLA-DRBl*8803 nnlecule?gan aLA-

. DRB1*090 g%%ﬁ&&*@ot e HiAe DRBl 1101, 80l epulepyan: HLADRE3%5 0208 mkecul e, an
HLA- DRB4*01 nmol ecul e, an HLA- 10DRB1* 1501 nDYecuIe, an HLA- DRB1* 0405

L BT 0 0 st SCRE ELL gyt
oS o ulec RRgE "R b1 €81, £oPROBLLLER: bt BR.PEETENLLBYER | on MRy  be

" (Cancer Immunol. Immunother. 46:82, 1998, J. Immunol., 158:
pl796, 1997) Cancer Res., 59: plls4, 1999,rCancer Res., 56:

p5672, 1996, J. Immunol., 161: p5607, 1998, J. Exp. Med.,
184: p465, 1996). In the present specification, the cells

15 having an antigen presenting ability are not limited so far
as they express an MHC class II molecule capable of
presenting a WI1l peptide on the cell surface, and
peripherél blood mononuclear cells or dendritic cells
having a high antigen presenting ability are preferred.

20 Also, the presence of the antigen presenting cells of the
present invention is confirmed by an increase of activity
of cytotoxic T cells, which is confirmed by an increase of
an amount of interferon-y, as shown in the Examples. The

antigen presenting cells of the present invention are

25 effectively used in a cell therapy (for example, dendritic

- 36 .-



.15far treating or preventing a cancer or pharnaceuti cal

t herefor.

Mor eover,

t he pharnaceuti cal
may contain an activating agent,
and the like of helper T cells or cytotoxic T cells,

or

conposition

conposi tion of the present
a proliferating agent,

i nvention

an i nduci ng agent
may 20contain a

known MHC class I-restrictive W'l peptide. [0035]

i ngredient, the pharmaceutical conposition of the present
contain, for exanple, a carrier, an exci ents |ke
S i ot CAoR SRERRS GF e ST An BRI o od (AT

In addition to an active
i nvention may

25The
MAFE Y e %hr esent

i nvention can be sel ected properly depending on conditions such as a type

of di seas€8Pogisti®fe of subjects and a target site.
for exanpl e, adm ni stration,
i nt r anusd®0 ladmi ni stration,

transnasal adm ni strati on,

i nt rader nal

intravenous adm ni strati on,

oral

adm ni-stration and the |ike,

but

The net hod i ncl udes,
subcut aneous 5admi ni strati on,

i s not

linited theretdn Fhe ldmemethefr Els@esiov & e tR RAS §THg rigdi i Tont ai ned in the

‘phar maceut i cal

conposition of the present

i nvention,

t he 10dosage f or m of

t he Sconpasidviioies thied medmiThicstlrlat iwin dly ecpreI®ys o8 EtHeDIEﬁﬂrﬁ?es@ i®h and t he

| i ke can be sel ected

properly dependi ng on conditions such as a tYpe of

di seases,ar isfeat @epft isiehjettsird tqargiT kipepainde tvieth i ke MEO0363s45] n

still

anot her

aspect,

t he present

i nvention provides a method for treating

or preventl i@lacaArcer Inwiheébd caeckydenichest efaefs adnmimailsticerliengnaany of the
antigen presenting cells,
Cyt ot 0Xi Gel 8 Infolcyled refTein HLA[RBY e@101 ma@lecule, an HLA-

~above-nentioned conposition,

10

15

20

. HLA-DRB1" 0403 molécule,

25

DRB1" 0401
.DRBI*6406
DRB1" 0901
DRB3" 0202
DRB1"1501
DRB1" 1502
DPB1° 0901
DPB17 0301

molecules

molecule;
molecule,
molecule,
molecule,
molecule,
molecule,
molecule,

molecule,

an

an

an

an

an

an

an

or

of the above

T cells of the present

HLA-DRB1™ 0403
HLA-DRB1" 0803
HLA-DRB1" 1101
HLA-DRB4" 0101
HLA-DRB1" 0405
HLA-DPB17 0501

HLA-DPB17 0201

molecule,
molecule,
molecule,
molecule,
molecule,

molecule,

molecule or an HLA-

hel per

an HLA-

an HLA-

an HLA-
an HLA-
an- HLA-

an HLA-

may be at least two or more

MHC. class II molecules.

invention include,

T cells,

The helper

for example,

those recognizing a complex of an antigen peptide

containing a peptide consisting of the amino acid sequence

depicted in SEQ ID NO:2 with any.MHC class II molecule of

an HLA-DRB1"0101 molecule,

DRB1°0803 molecule,

DRB1°1101 molecule,

an HLA-DRB1" 0406 molecule,

an HLA-DRB1 0901 molecule,

an HLA-DRB37 0202 molecule,
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.20effective anount, wherein the subject has any MHC class |l nolecul e of an
HLA- DRB1 0101 nol ecul e, an HLA- DRB1*0401 nol ecul e, an HLA- DRB1* 0403

nol ecul e, an HLA- DRB1*0406 nol ecul e, an HLA- DRB1*0803 nol ecul e, an

HLA- DRB1*0901 nol ecul e, an HLA-DRB1*1101 nol ecul e, an HLA- DRB3*0202

25nol ecul e, an HLA-DRB4*0101 nol ecul e, an HLA-DRB1 1501 nol ecule, an

HLA- DRB1* 0405 nol ecul e, an HLA- DRB1*1502 nol ecul e, an HLA- DPB1*0501

nmol ecul e, an JHLA-DPB1*0901 nol ecul e, an HLA- DPE1*0201 nol ecule or an

HLA- DPB1*IRDY (i) lecud leecwlamnc s HAA TIRBENL bRl thebe edl or Pr Vet ed by the
Snet hod of the present invention are various cancers and tunors expressing
Wrl, for mR@&IN4S heretopc etdre HixAgabRE UnDY 82 suche aisl ¢ o uke nil A -

nyel odyspl asti ¢ syndrone, nultiple nyeloma and malignant | ynphoma, as well
as sol i d mecey=0 S usdl asu 1sd ,onac HIcarneER 1 " bothkl mehacele, | amgHikAncer, breast
10cancer, germcell cancer, |iver cancer, skin cancer, bladder cancer,
prost at e FREICEr20 Uty s ClaNcerf ,arc HHMA-€BPBTaNBeT mhleovbsy @anrcer. The

nmet hod of the present invention rmay be used together with other nethod for

treading r%lgl%rﬁvlerﬁéms b LAHKLprd MneXampPberion NBAROLa§ 01y 16&r eating or
preventing a cancer using a known MHC class | nol ecul e-restrictive W1

peptide. J0037ded and odtbSidd lppnoides arpecéd thecpsesedtubiygnii on
provi des ‘use of any of the above-nmenti oned conposition, 20antigen

present ngeaeliue N ik Cale Sar EVLRLOXLE M. C§£|§10r tetrager for
preparing t above pha maceut’ cal conmposi tion. 38]
Immunol, 26, 2081 (1996)).
[0032] |
10 In still anothér.aspect, the present invention
provides cytotoxic T cells which are activated by helper T
cells recognizing a complex of an antigen peptide
containing a WITl peptide with én_MHC class II molecule.
The cytotoxic T cells of the present inventioh include, for
15 example? those activated by helper T cells recognizing a
complex of an antigen peptide'containing a peptide
consisting of the amino acid sequence as sﬁown in SEQ ID
NO:2_with any MHC class II molecule of an HLAfDRBl*Olol
molecule, an HLA-DRB1" 0401 molecule, an HLA-DRB1' 0403
20 molecule, an HLA-DRB1 0406 molecule, an HLA—D§51*0803
molecule, an HLA—DRBl*O§Ol molecule, an HLA-DRB1°1101
molecule, an HLA-DRB3 0202 molecule, an HLA-DRB4" 0101
molecule, an HLA-DRB1'1501 molecule, an HLA-DRB1 0405

molecule, an HLA-DRB1 1502 molecule, an HLA-DPB1 0501

25 molecule, an HLA-DPB1° 0901 molecule, an HLA-DPB1" 0201
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.In one aspect, the present invention relates to an 25anti body, which
specifically binds to the above WI1 peptide or polynucl eotide encoding the
WI'1l peptide (hereinafter, the antibody is also referred to as an anti-W1
anti body). The antibody of the present invention may be either of a

pol ycl onal anti body or a nonocl onal antibody. Specifically, 5an antibody
whi ch specifically binds to a peptide having the am no acid seguence as ~

shown in SEQ ID NO 2 and_the |ike may be nentioned. A nethod fqr preparing
such an ST i°F A% e3dy rﬁi’mnp3rbg‘nd“‘i]r1eec i b%g‘f WW%@xdFe ent \
invention can be prepared according to such a conventional 10met hod as wel |l
(Current qldtsocd] $hen IMSISEA dm BTGy, Caustdet 1 tPe Pr{RAESS X987, John
Wley and Sons (pub.), Section 11.12-11.13, Antibodies; A Laboratory

Manual , lHwse BkiDlegt i@ tHed)t Colrd SprimgvHareePn1Gbor atféry Press
(pub.), New York, 1989). For exanple, a nonhuman ani mal 15such as donestic
rabbit i sx¥anpis,zehaysiang P papiat havi sel ahEnapenl etk s deleee depi cted
in SEQID NO 2 as an i nmmunogen, and a pol ycl onal anti body can be obtai ned
from a sdarmmphafcttees diriamla e ta eonyemd osalmukt hoog Orent hien gthlero hand, in
the case of a nonocl onal antibody, a nonhuman 20ani mal such as nouse is

i Muni zedvitgi ng e ipept (Her wsednp Ie t heept edentaviventheomiinpeptide havi ng
the ami no acid sequence depicted in SEQ ID NO 2), and the resulting spleen

cel I's andidp/edrmm 8l e usegl 1 N eppy ea hybr yeoskeselds, from which
t he nonocl onal anti body can be obtained 25(Current protocols in Mlecular

Bi ol ogy, Ausitbelg elhdlpepd#de) . 0d %Y, ed9hos W beyvastoSodsnt pUubing Section
11.4- 11.11). Al'so, the preparation of the anti-W1 antibody of the present

i nvent i onypan, beGarrd sd it (Hya BOOStd AYE APe FIMENOL DONSER] c108CL 999, USi ng
various adjuvant’s depending on a host. Such adjuvants include a mneral gel

(forg exan@@:’lé:éﬁu.nd'ﬁea@izfé&\é%@xicaW@élLﬂ.@ R0 82 RIE Jan dSUIdact ant, a

human adjuvant and the 1i The anti-W1 anti body ‘of the present invention

can be used Jor A 16 CI8 QIR 00 aPhy o LATVOGL 001 FaLoAbagNosts #0¢ the
) gi cal agnosi s can be selected
treating or preventing a cancer and the like. 1In the
Examples of the present specification, an activity to .
induce‘cytotoxic T cells was recognized by administration
15 of WT-332 in a sample derived from a subject having a
certain MHC class ﬁolecule. This shows that éntigen
presenting cells which present a'complex'of an ahtigen
peptide consisting of a WT1 peptidé with an MHC class II
molecule are present in peripheral blood mononuclear cells,
20 and shows the presence of antigen presenting cells which
present the complex, helper T cells which specifically
recogniie them, and cytotoxic T cells induced by the helper
T cells.
[0033]

25 In still another aspect, the present invention
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-.properly fromimunoblotting, radioi munoassay (Rl A), enzyme-I|inked

i mmunosor bent assay (ELISA), fluorescent or |uni nescent neasurenent and the
| i ke. [0039] 151 n another aspect, the present invention provides a nethod
for determ ning the presence or anmount of a WI1l peptide in a subject
positive in respect to any MHC class Il nolecule of an HLA-DRB1*0101,

HLA- DRB1* 0401, 1-1LADRB1 0403, HLA-DRB1*0406, HLA- DRB1*0803, HLA- DRB1*0901,
'20HLA- DRB1* 1101, HLA- DRB3*0202, HLA-DRB4*0101, or HLA- DRB1*1501 nol ecul e,
an HLA- DRBIO4USS 13} dBuft & & rRmUADRBI IS 0Rh eoR b e2n ko ¢ AR EPBI49501

nmol ecul e, an HLADPB1*0901 nol ecul e, an HLA- DPB1*0201 nol ecul e or an
HLADPBl*&%mmaﬁningn&LWEHKPQHﬂidEjaHQAQMiM@Cthbassebé mbleosley rBwcting a
"~ sanpl e obtained fromthe subject with the above anti-W1 anti body, and

t hen MHC (d)aset®r malawp tdengy eserngry anobeouhe of dheHbbove anti- W1
antibody contained in the sanple. A sanpl e obtained froma subject
havi ng amrEH® xd assoldcumd ecit 11X - ErBR HLoM DRBAS D401 e HL#w DREA* 0401, HLA-
DRB1* 0403, HLA- DRB1*0406, HLA- DRB1*0803, HLA- DRB1*0901, HLA- DRB1*1101,

HLA- DRB3* 912072, 0 48-A-rRRBA* 0101, a roru AR DRB14 6 0do D@t €Tl ean amiAdk A- DRB1* 0405
nol ecul e, an HLADRB1* 1502 nol ecul e, an HLA-DPB1*0501 nol ecul e, an HLA-

10DPB1* 096Hs 170d s s 1 ks HLA-DPBIX020HR 10b @0 ul o Décae Hfn 1DEB1* 0301
nol ecul e can be used as a sanple used in the above step (a). Sanples used

in the 629:@1‘5{1?@1 (r@alééwiéld%nf}@ﬂzx%@é@’l g20Pody14bwid, and wissues such as
bl ood an ocytes. Those skilled in the art can properly obt ai n

DRB4" 0101 molecule, an HLA- DRB1"1501 molecule, an HLA-

DRB1" 0405 molecule, an HLA-DRBl 1502 molecule, an HLA-

10 ' DPB1° 0501 molecule or an HLA-DPB1" 0901 molecule, or may be
at leést two or more molecules.of the .above MHC class II
molecules. In the preseﬁt specification, the HLA‘tetramer
.means a tetraﬁerized product which is obtained by
biotinylating a complex (HLA monomer) obtained by

15 association of an HLA protein with é peptide, and then
binding the biotinylated product to avidin. HLA tetramers
containing various antigen peptides are commercially
available, and it is possible to prepare the HLA tetramer
of thé present invehtion easily (Science 279: 2103-2106

20 (1998), Science 274: 94-96 (1996)). The tetramer of the
present invention is preferably labeled with fiuorescence
so that the bound helper T cells and cytotoxic T cells of
the present invention can be selected or detected easily by

a known detecting means such as flow cytometry and

25 fluorescence microscope. The HLA tetramer in the present
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.15 sanples, react themw th an anti body and carry out other procedures
usi ng a known technique. The step (b) in the present invention includes,
for exanple, determ nation of the localization, site, anmount and the |ike
-of the above anti-W1 anti body, and therefore, the present invention can
20be used for diagnosis, prognosis and the |like of a cancer. The above
anti-W'1l anti body may be | abel ed. As a | abel, known | abels such as a
fluorescent | abel and a radi oactjve | abel, can be us dw:B Igpeling, it
becones PEYEHIEN oAy ORI 18 et i Mt ol o?mfh]e pl?lses%nsc% or amount
of a 25WI'1l peptide sinply and rapidly.  [0040] In still another
aspect, FIFE PrEseriC iYifert i%’ﬂ-?lé‘?ea’% e%‘“frb 3F 1 tPTOraRfet ear‘?ﬁrﬁ1 ng the presence
or anount of a W1 peptide, which contains the above anti-W1 antibody 5as
an essentdsAldEaIfst i tAferitee R kil $R&t BE oHeEte TP ey iont ai n, f or
exanpl e, neans for obtaining the anti-W1 anti body and neans for eval uating
ant i - W'l maaitti sy mesmmes tehend i tdane 1 iz e@idb 19 @rCt oV eh abdvel et Re vy
antibody. In general, the kit is acconpanied with an 10i nstructi on nanual .
By Usi ngtielikig tfo tde mpyess eramp yeces | OHLA | moherones Pos3imee BY det ermine
the presence or anount of -a WIl peptide sinply and rapidly in the above

met hod f arssdetiernian ngf tdre e senceeior ehbunk pépal AT lupepd | deknd®i 0041] I n
still another aspect, the present invention - provides a nmethod for

det er m nigw:Hriteyyw esence or anount of WIl-specific helper T cells or
WI'l-specific cytotoxic T cells in a subject positive in respect to any MHC
class Il [®2®B4pl ecul e of an HLA-DRB1*0101, HLA-DRB1*0401, HLA- DRB1*0403,
HLA- DRB1 0406, HLA- DRB1*0803, ‘HLA- DRB1*0901, HLA-DRB1*1101, HLA- DRB3*0202,
HLA- DRB4* 0101, 1o dilAHRBI S nod1es ub ge s @t HvERBISH4050onDiesud e, an
HLA- DRB1* 1502 nol ecul e, an HLADPB1*0501 nol ecul e, an HLA- DPB1*0901

ol el €. okl deu 2REPBIEGR00s 1oL 66 Ut 6 O5cBivL A PPBST 93P I ok ELsl ex t he
cytotoxic T cells, which contains, as an active ingredient,
any of the above-mentioned composition, antigen presenting
cellé, helper T cells, cytotoxic T cells or tétramer. The
pharmaceutical composition of the present invention may

15 . contain, as an active ingredient, any one or more of the
above-mentioned composition, antigen presenting cells,
helper T cells, cytotoxic T cells or tetramer. The
pharmaceutical composition of the present invention can be
used for treating or preventing a cancer. The

20 pharﬁaceutical composition of the present invention can be
applied to various cancers and tumors expressing WT1l, for
example, to hematopoietic organ tumors such as leukemia,
myelodysplastic syndrome, multiple myeloma and malignant

lymphoma, as well as to solid cancers such as stomach

25 cancer, bowel cancer, lung cancer, breast cancer, germ-cell
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.including the steps of: (a) stinulating a sanple obtained fromthe
subj ect using a W1 peptide, and (b) determ ning the presence or
amount of cytokines, 5helper T cells or cytotoxic T cells, and wherein the
i ncrease of the presence or anount of cytokines, helper T cells or
cytotoxic T cells shows the presence or anount of the WI'l-specific helper T
~cells or WIl-specific cytotoxic T cells. 10Sanples in the.present invention
may be any sanples so far as they contain antigen presenting cells, and

i ncl ude, dancexanpleer pEngter ad kit coNe®honRtE@AEr ceangeri nEes vate

| ynphocytes, tunor cells, cells in ascites fluid, cells in pleural
effusion,c£m¢és,idtaxu&ﬂnanqﬁruﬂcétvﬁmbl15®muernamdomNaEYIsantgnph node
cells and the |ike. The sanple used in the present invention may be derived
from heal A1wo fdottes ol rrifid @0 careEr cqatdent son Byf ushagptassetcel |'s deri ved
from heal thy donors, for exanple, it becones possible to diagnose whet her

t he donorsnwder 2dd e@izedoéoyuéaeczoﬁcaﬁcmmlmsm@mh@rtbhe gongest hazeinag
predi sposition of a cancer, or other conditions. By using those cells

deriyed fgomugancesispati Qi BechiDS €XEHIDAE, aht HDRCDRBS” PUSSi MbBetalpy edi ct
whet her a WI'1 i nmunot herapy has an effect in the cancer patients or ot her

condi tiong, #fintmesredftod f1dbe12ppiesent-bRyENt 4 08, msasPLES, OBhai ned may
be cultured before and after stimulation with a Wi pepti de, and the

culture ¢ m 0 t [ 1 the art.
xfm&i bk Wo‘tf%gse é’ﬁfé DS GRA OBREL Vo BY3 1 Hese-skil | &d ina

The stinulation of s With a W'l peptide can be carried out usi ng

a_known teehi gue, Sx’a’&%}&ﬁe‘;el 0RO L o 0 3o TBY,bE, Cak ke out el ther

invitro or Tn vivo CtIOI’l a CytOkI ne € presence of a

eaction By 2Rt doppLLn o Torel e bomarou ok oyt ok e
be P&ternbggf P¥Of'mofécule, an HLA-DRB1" 0405 molecule, an HLA-
DRB1°1502 molecule, an HLA—DPBl*OSOl molecule, an HLA-
‘DPB170901 molecule, an HLA-DPB1" 0201 molecule or an HLA-
DPBl;O301 molecule. The pharmaceutical composition of the
ﬁreseﬁt invention may be used.togetﬁer with other method
15 for treating or preventing a cancer or pharmaceutical
composition therefor.‘ Moreover, the pharmaceutical
composition of the present invention may contain an
activating agent, aiproliferating agent, an inducing agent
and the like of helper T cells}or cytotoxic T cells, or may
20 contain a known MHC class I—reétrictive WT1l peptide.
[0035]
In addition to an active ingredient; the
pharmaceutical composition of the present invention may

contain, for example, a carrier, an excipients and the like.

25 The administration method of the pharmaceutical composition
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.10nmet hod. [0042] In still another aspect, the present invention
relates to a kit for determning the presence or anount of a WI1l pepti de,
whi ch contains the above WI1l peptide as an 15essential conponent. The kit
of the present invention may contain, for exanple, an obtaining neans of
sanpl es, an eval uating neans such as cytokines, in addition to the above
W'l peptide. In general, the kit is attached with an instruction manual. By

‘using the kit of the present 20invention, if becomes possihb 0 erm ne
the pres&fcélsr PARSERT P VEREP &R & s??f%?f/teancPrrofgel%I%/ Jlie%%rhdel ac‘}oove
met hod for determ ning the presence or unt of a W1 peptide. [0043]
25The pr &FeRONFFEMISOF YA [2H& &dﬁi%’gg&#ﬁ%{i 12 ah tégp%lgi fically by
way of exanples, but they should not be construed as Iiniting t he present

i nvent i orsutBeais @ntl 5 004Ae T S hftuciién e hiPL 13F3 UG5 ei f5OF Type | Hel per
T Cells Peripheral bl ood nononucl ear cells (PBMCs) were separated
from per igxeapdle bliodd agte inedl tafpnislicddraforetr s Feerivraneous
- HLA- DRB1*0406/ 1201-, DRB3*0101-, and DRB4*0103- 10positive, donor 2:
‘HLA%DRBl%QﬁﬁbﬁEMrEtidﬂ%&iﬁﬁﬁﬂmqsQukhr administration, intravenous
administration, transnasal administration, oral
administration and the like, but is not limited thereto.
The amount of the above active ingredient contained in the
pharmaceutical composition of the ?résent-invention, the
10 dosage form of the composition, the administration
frequency of the composition and the like can be selected
properly depending on conditions such as a type of diseases,
a étate of subjects, a target site and the like.
[0036]
15 In still another aspect, the presenthinvention,
provides a method for treating or preventing a cancer,
which include the step of administering any of the above-
mentioned compositioﬂ, antigen presenting cells, helper T
cells, cytotoxic T cells or tetramer to a subject in an
- 20 effective amounf, wherein the subﬁect has any.MHC class II
molecule of an HLA-DRB1 0101 molecule, an HLA-DRB1" 0401
molecule, an HLA-DRB1° 0403 molecule, an HLA-DRB1 0406
molecule, an HLA-DRB1'0803 molecule, an HLA-DRB1 0901

molecule, an HLA-DRB1" 1101 molecule, an HLA-DRB3" 0202

25 molecule, an HLA-DRB4' 0101 molecule, an HLA-DRB1 1501
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. .DRB4*0103- posi tive, donor 3: HLA-DRB1*0401/0405-, and

- DRB4*0102/ 0103- positive, donor 4: HLA-DRB1*0901/1101-, DRB3*0202-, and
DRB4*0103-positive). The separated PBMCs (1.5 x 107 cells) were suspended
in a nmedi um conposed of 1545% RPM - 1640 (SIGVA), 45% AIMV (Invitrogen),
and 10% AB type human serum (MP Bi onedi cal s), and seeded on a 24-well plate
at 1.5 x 106 cells/well (day 0). To the wells seeded with PBMCs, W'1-332 (a
peptide consisting of the am no acid sequence depicted in SEQ ID NO 2) was
added at moROvoheernn dilorPREL 10 g/ lemdl ¢ L-gn (HPeprBiBEh} S682
concentration of 10 ng/nL, and the cells were cultured at 37C under 5% CO2
for one weekecWlsp,am Pok-tDRBL oF5 G henskpanke edaPBMA-NBBLT p2eke- preser ved
for antigen presenting cells in case of re-stinulation. 25[0045] '
After onenveskul®n dheHT7A+DREY)Q20e-msbleauwhhéi on amsHLArPPRH 0801 First, the
freeze-preserved PBMCs were thawed, pulsed with 10 pg/ nL W1-332, treated

With SO pgdrdcwid omeinteCs( kyawa HakkmditidntGa ,od tgkdversnst seedead on a
5new 24-well plate at 1.0 x 106 to 1.6 x 106 cells/well. Next, the cells

cul tair ed fOfh oM e feeke WoF &5 &18€ OMEF &tk i g da seededi Os wehhseseedad with
antigen presenting cells at 1.0 x 106 to 1.6 x 106 cells/well. Finally,

I L-7 was gdgdeds togeachs wel lyed, arconcentpati oRepitdfongtnt, cagdnthe cell's
10were cultured at 37C under 5% 002. After 2 days (on the 9th day), a half

armunt 0ftﬁr@c§r§”§ﬁc’:’l‘ieﬁ|1’é@kéxﬁ&§,a%éf‘@$&%§‘ﬁ§a9€{‘él¥yﬁ§@%§g1méﬂ?ibﬂétead a

medi um cont al ni ng 40 m. IL-2 (PeproTec was added to the well,  and the

culture w@fe%%ggicu §dna TN & t Bfmp i fifa T eRLagement sPEQeeduEaneE 8 hal f

15anmount ture urd was carried out every other day using a

 redi t aj nj 2 | bet
ol U oD LR, POkt o2y o0 o8l Lotete BLABCLLYLECoNELgd;bet veen

P ti f_Anti P ti | d i ' f

et i m neCTBeBr PEOTTTer] vk T o v Er "SE8an0r SRRECEEBREF Lo 1 om

_peripheraé bI%od of healthy blood donors (dgnor 5; HLA-DRB1_0406/1201-,

DRB3* 010121 33P0 CREA% B0 %%H?%?a%ﬁﬁr B-CHEA- BRBIFO403F1H08S

cancer and‘ovary cancer. The method of the present
invention may be used together with other method for
treating or preventing a cancer, for example, a method for

15 tieating or preventing a cancer using a known MHC class I
molecule-restrictive WT1l peptide.

[0037]
In still another aspect, the present invention
provides use of any of the above-mentioned composition,

20 antigen presenting cells, helpe; T cells, cytotoxic T cells
or tetramer for preparing the ébove pharmaceutical
composition.

[0038]
In one éspect, the present invention relates to an

25 antibody which specifically binds to the above WT1l peptide
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.25DRB3*0202-, 'and DRB4*0103-positive, donor 7: HLA- DRB1*0403/1201-,
DRB3*0101-, and DRB4*0103-positive, donor 8: HLA-DRB1*0101/0901-, and
DRB4*0103- posi tive, donor 9: HLA-DRB1*1401/1406-, and DRB3*0202-positive,
~donor 10: HLADRB1*0803/0901-, and DRB4*0103-positive, donor 11: HLA-
5DRB1*1101/ 1502-, and DRB3*0202-positive, donor 12: HLA- DRB1*0405/ 1406-,
DRB3*0202-, and DRB4*0103-positive, donor 13: HLA-DRB1*0401/0405-, and
- DRB4*0102/ 0103- positive, donor - 14: HLA- 1*0401/1502-, and :
. DRB4* 010RHIRFHIHE L fInigte B CofimprE® 0"%/16%%%?6 aglae’ffzﬁha%%%'- posi ti ve,
~donor 16: HLA- 10 DRB1*0901/1501-, and DRB4*0103-positive, donor 17:
HLADRB1* 0405/ arsuiecdane BREXP 095 perd t F v e2S ddforn BTW”PFLAW‘B&]@%‘%M/ 1502-,
and DRB3*0202- positive, donor 19: HLADRB1*1403/1502-, and
DRB3* 010 1T peysi it M dyd ovfort 20 p 1 HORB1FUBORYE 13022y ahg BRE3®D30A-dosi ti ve),
and -used as 15antigen presenting cells used in experinents for.
det er m natdbyclofnal rastibhedy ver ak| sbrocPBVES 8htégeHydondpeakféecally,
freeze-preserved at -80C until use. [0047] 3. Measurenent of
| FN-% (| rén bartt ooy WReiach i specihfi@0ihe Presente af paptidela DRt i body)
T cells induced fromPBMCs of donors 1 to 4 were cultured for 24 hours in
t he absentiee dmMId -B32]  dexqidreceresesicewnf 140SpQ/ Ak NMFi2332d wlmel in the
presence of 10 pg/nmL W1-332 and 10 pg/nL anti-HLA-DR anti body (BD Co.).

25After thersuhdwres rhdve: aomadd! of ndddod i fot herspipeimmatanth avas quantifi ed
by ELISA (BD Co.). As a result, it was shown that all the T cells induced

recogni ze; Wi 332 Adch DF exh&EM Y, aadt hbaknt heoagacti onei sr&bdn R
nol ecul e-restricted. 5[0048 o
invention can be prepared according to such a conventional
10 method as well (Current protocols in Molecular Biology,
Ausubel et al. (ed.), 1987, John Wiley énd Sons (pub.),
Section 11.12—11.13, Antibodies; A Laboratory Manual, Lane,
H. D. et al. (ed.), Cold Spring Harber Laboratory Press
(pub.); New York, 1989). For example, a nonhuman animal
15 such as domestic rabbit is immunized using a peptide having
the amino acid sequence depicted in SEQ ID NO;2 as an
 immunogen, and a polyclonal antibody can be obtained from a
serum of_the‘animal by a cohventional method. On the other
hand, in the case of a monoclonal antibody, a nonhuman
20 animal such_as mouse is immunized using the peptide used in
the present invention (a peptide having‘the amino acid
seguence depicted in SEQ ID NO:2), and the resulting spleen
cells and myeloma éells are fused to prepare hybridoma
cells, from which the monoclonal antibody can be obtained

25 (Current protocols in Molecular Biology, Ausubel et al.
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4. Measurenent of IFN-y (Determ nation of Restrictive Allele) T cells
- induced from PBMCs-of donors 1 to 4 were reacted with each of suitable .
antigen presenting cells 10pul sed with WI1-332, and a restrictive allele of
the T cells induced was determ ned. [0049] (4-1. T Cells derived from Donor
1) T cells induced from PBMCs of donor 1 were co- 15cultured for 24 hours
with antigen presenting cells derived fromdonors 5, 6, 7, 8 and 9, which
were pulsed with 10 pg/ mL WI'1l-332. After the co-culture, the anmount of
| FN-y i n tave )supér8vat afathndbl lipramnid iSeh oy (Fp SA. Seetierulistéare shown in
Fig. 1. T cells derived fromdonor 1 produced 20l FN-y when co-cultured with
. HLA- DR4 (IDRB1*04031s6408he posphireéiant icferths egenitiWg ealtidodphiath
- reveal ed that the restrictive allele was HLA- DRB1*0406. Also, it was shown
t hat HLA-{DRBIAEhtcamvarasient AN -R8Z @t sd i ot ave Joestisg 25 0050]
(4-2. T Cells derived from Donor 2) T cells induced from Pl BMCs of
donor 2 weiirt-dgildal etk daricid NiHE Wi howat 4 geav pries et pagd ted | snderi ved
fromdonors 10, 11, 12 and 9, which were pulsed with 10 5pg/ nm W1-332.

Aftes the grsgul tunen theuarRMRL 1ok 1LEN W infi ddie IS upar natanteag guant i fi ed
by ELISA. The results are showmn in Fig. 2. T cells derived fromdonor 2
produced gy e Gera t e Wdh tdr HRB3E 0282 ppsi & | yerpatt gen, -
a humaniedjuvant and the like. The anti-wTl entibody of
the present invention can be used for affinity
chromatography; immunological diagnosis and the like. A |
lQ method for the immunological diagnosis can be selected
properly frem immunoblotting, radioimmunocassay (RIA),
enzyme—linked.immunosorbent assay (ELISA), fluorescent or
luminescent measnrement and the like.
[0039]
15 In another aspect, the present invention provides a
method for determining the presence or amount of a WT1
peptide in a subject positive in respect to any MHCAclass
II meclecule of an HLA—DRBl*OlOl, HLA—DRB1*0401, HLA-
DRB1* 0403, HLA-DRB170406, HLA-DRB1" 0803, HLA-DRB1 0901,
20 HLA-DRB1" 1101, HLA-DRB3" 0202, HLA-DRB4* 0101, or HLA-
DRB1°1501 molecule, an HLA-DRB1" 0405 molecule, an HLA-
DRB1°1502 molecule, an HLA-DPB1" 0501 molecule, an HLA-
DPB1° 0901 molecule, an HLA*DPB1*0201 molecule or an HLA-

DPB1" 0301 molecule, the method including the steps of:

25 (e) reacting a sample obtained from the subject with
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.presenting cells, which revealed that the restrictive 10all el e was

"HLA- DRB3*0202. [0051] (4-3. T Cells derived fromDonor 3) T cells induced
from PBMCs of donor 3 were co- cultured for 24 hours with antigen '
presenting cells derived 15from donors 13, 14, 15 and 10, which were pul sed
with 10 pg/nL WI1-332. After the co-culture, the amount of IFNy in the
supernatant was quantified by ELISA. The results are shown in Fig. 3. T
cells derived fromdonor 3 produced | FN-y Wen co-cultured with HLA- DR4

( DRB1* 0403he osie 3pbai T} v et gen ?ﬁ?és%@ﬂng cell's, which reveal ed that
bot h HLA- DRB1*0401 and 0405 can present W1-332 and stinulate T cells.
[0052] (4-4. T &l IdecRrmiieldnd ridin orRPedse 260 aPUBt | iduee’l #RoTE PBMCs of
donor 4 were co- cultured for 24 hours with antigen presenting cells

deri ved famm-ddhborantiBoody,cditailr8sd 19n ahde 26amwhé ch were pul sed with 10
pg/ mL WI'1-332. After the co-culture, the amobunt of IFN-y in the supernatant
was quantifi ed DysdrgISA ot riede st drs ar sulsheen hawving.ady MHCetlassleri ved
from donor 4 produced |FN-y when co-cultured with HLA- DRB1*1101- positive
antigen presesidedngl€ebt ssn WLA+orEVe@l @, t hpA-bRe1 T@st T ciide allel e was

HLA- DRB1* 1101
DRB1" 0403, HLA-DRB1" 0406, HLA-DRB1"0803, HLA-DRB1 0901,
HLA-DRB1’ 1101, HLA-DRB3'0202, HLA-DRB4® 0101, or HLA-
DRB1" 1501 molecule, -an HLA-DRB1" 0405 molecule,.an HLA-
DRB11502 molecule, an HLA-DPB1" 0501 molecule, an HLA-

10 DPB1" 0901 molecule, an HLA-DPB1* 0201 molecule or an HLA-
DPB1" 0301 molecule can be used as a sample used in the
above step (a). Samplés used in the above step (a) include,
for example, body fluid and tissues such as blood and
lymphocytes. Those skilled in the art can properly obtain

15. samples, react them with an antibody‘and carry out other
procedures using a known>technique. The step (b) in the
present invention includes, for example, determination of
the localization, site, amount and the like of the above
anti-WT1 antibody, and therefore, the present invention can

20 be used for diagnosis, prognosis and the like of a cancer.
The above anti-WTl antibody may be labeled;. As a label,
known labels such as a fluorescent label and a radiocactive
label éan be used. By labeling, it becomes possible to
éarry out the determination of the presence or amount of a

25 WT1l peptide simply and rapidly.
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. Exanpl e 2 10[ 0053] ' Next, in order to evaluate a binding ability of
Wr1- 332 with MHC class Il nolecules, a folding test of 7 types of HLA
class || nononer proteins (DRB1*1501, 0101, 0405, 0803, 0901, 1502, or
DRB4*0101) with WI1-332 was carried 15out using HPLC. Briefly, a folding
reaction solution was prepared by m Xxing an HLA class Il nononer protein,
peptide [a peptide binding to each protein (positive control), a peptide
not binding to each protein (negative control), and W'1-332], and a folding
buf fer. Afa@®¥0R0reacting the solution at 37C, the retention tinme was

anal yzed using HPLC. The folding with W'1-332 was evaluated by utilizing a
shift of the retrerdtiidnl tanmeldue aspadie, btlmilmge&ﬁn‘fanlmmﬁnti@l@s || nmononer

- protein with a peptide. Reagents used in this test are show in the

25f ol | owi regl dtadd eto a(H&ﬂﬂﬁnﬂ_dé@ﬁmﬁ&ﬁsmgs@ﬁelpréssm¢eTablemQuntsm@pl|er

Super dex200 GE Heal t hcare
a WT1l peptide, which contains the above anti-WT1l antibody
5 as an essential constituent. The kit of the present
invention may contain, for example, means for obtaining the
anti-WT1l antibody and ﬁeans for evaluating anti-wrl
antibody, and‘the like, in addition to.the above anti-WT1
antibody. In general,‘the~kit is accompanied with an‘

10 instruction manual. By usiﬁg the kit of the present
invention, it becomes possible to determine the preéence or
‘amount of a WT1l peptide simply and rapidly in the above |
méthod for determining the preéence or amount of a WT1l
. peptide.

15 [0041]
In still another aspect, the present invention
- provides a method for determining the presence or amount of
WTl—specifid helper T cells or WTl-specific cytotoxic T
cells in a subject positive in respect to any MHC class II

20 molecule of an HLA-DRB1% 0101, HLA-DRB1™ 0401, HLA-DRB1" 0403,
HLA-DRB1" 0406, HLA-DRB1* 0803, HLA-DRB1' 0901, HLA-DRB1 1101,
HLA-DRB3" 0202, HLA-DRB4® 0101, or HLA-DRB1*1501 molecule, an
HLA—DRBi*o405 molecule, an HLA-DRB1" 1502 molecule, an HLA-

DPB1* 0501 molecule, an HLA-DPB1" 0901 molecule, an HLA-

25 - DPB170201 molecule or an HILA-DPB1* 0301 molecule, the method
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.Sci ences Folding buffer ML Equilibrating buffer MBL Positivecontrol
PVSKMRVATPLLMQA ( SEQ peptide: 1D NO3) MBL Negativecontrol
KAERADLLAYLKQATA ( SEQ peptide: I D NO:4) MBL

10

15

20

25

including the steps of;

(a) stimulating a sample obtained from the subject
using a WT1l peptide, and.

(b) determining the presence or amount of ;ytokines,
helper T cells orAcytotoxic T cells, and wherein the
increase of the presence or amﬁunf of cytokines, helper T
cells or cytotoxic T cells shows the presence or amount of
the WTl-specific hélper T cells or WTl-specific cytqtoxic T
cells.

Samples in the present invention may be any samples
so far as they contain_antigen presénting cells, aﬁd

include, for example, peripheral blood mononuclear cells,

invasive lymphocytes, tumor cells, cells in ascites fluid,

cells in pleural effusion, cells in cerebrospinal fluid,
bone marrow cells, lymph node cells and the like. The
sample used in the preéent invention‘may be derived from
healthy donors or from cancer patients. By using those
celis derived from healthy donors, for example, it becomes
possible to diagnose whether ﬁhe.donors are affected by a
cancer, or whether the donors have a predisposition of a
cancer, or other conditions. By using those cells derived
from cancer patients, for example, it becomes possible to

predict whether a WT1l immunotherapy has an effect in the

~ cancer patients, or other conditions. In the method of the

present invention, samples obtained may be cultured before
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.[0054] Preparation of HLA Class Il Mononer Proteins HLA cl ass |
nmononmer proteins which had been freeze-preserved at -80C were thawed on

ice. The HLA class Il nononmer proteins thawed were adjusted using a
di lution buffer so that they were contained in an amount of 0.05 ng 10(1 X
i0in 83 uL. [0055] Preparation of Peptide Sol utions About 1 ny

of each peptide was weighed by an electronic balance, transferred to a
0056] ' Gk PR30 1 MR Papt] dB-SohekT 1 b 17 CERLTaT® Amount
The amount of a peptide which is a 50-fold nolar 20anount_relative to an
HLA cl assanditsmaercat Reide Mg BEeRe LSi Py #1459 ot ol ®g TRl cul ati on
f or mul a. Anmount of peptide required: 1 x 10-9 nol x 50 = 5 x 10-9
nol (anourte cfripeplinge stéquilegdpn of these mRld sk WinH ecWiTdr RAFGHe of
peptide) x 1,000 = (anmount of peptide required) (ny)
can be carried out using a known technique such as
5 ’ electropofation, and may be carriéd out either in vitro or
in vivo. The production of a cytokine, the presence of a
reaction of helper T cells or thotoxic T cells, the amount
of a cytodkine produced, or the amount of helpef T cells orJ
thotoxic T cells reacted can be'defermined by a known
10 method. |
[0042]
In still another aspect, the present invention
relateé to a kit for‘determining the presence or amount of
a WI1l peptide, whiéh'contains the above WT1l peptide as an
15 essential component. The kit of the présent invention may
contain, for example, an obtaining means of samples, an
evaluating means such as cytokines, in addition‘to the
above WT1 peptide. In‘general, the kiﬁ is attached with an
instruction manual. By using the kit of the present
20 ihvention, it.becomes possible to determine the presence or
amount of a WTl peptide simply and.rapidly in the above
method for determining the pfesence or amount of a WT1
peptide.
[0043]

25 The present invention will be described in detail and
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.(Ampunt of peptide reqUired)/[purity of peptide/100] = (amount of peptide

added) (ng) [ (Anount of peptide added)/20 ng/nL] x 1,000 = (anmount of
pepti de sol ution added) (pL) [0057] 10Cal cul ati on of Anpunt of Fol ding
Buf f er Added As a folding buffer, a 10% anount of a m xed sol ution
of an HLA Cass Il nononer protein and a peptide was added. The anount of

the fol ding buffer added was cal cul ated using the follow ng cal cul ation
equation. 15[83 pL (Anount of HLA class |l _nononer rotﬁin é nount of
pepti de s OHCI N BRY IRV i H= ) 1PRE ot e ¥ %% ¢ P ?%?di ng buffer
added [ 0058] Anal ysis of FonianUBing HPLC 20To, a glass vial charged with
an HLA cle@ssiruesmoheriprioted i Repteile SV THMand a fol ding buffer
were added in a cal cul ated anmount, and the m xture was allowed to stand at
. 37C overnight. HPLC (Waters 2695 Separation Mddule) was started, and a

- Seperdex 200 col um was 25equilibrated with an equilibrating buffer. To al
sanpl es, EZ0pt bf the equilibrate buffer was added and well m xed, and a
100 pL portion of the m xture was used as a sanple injection volune to

cal cul ate[@®dTetention tinme. Analysis time was 50 m nutes. The criterion
for the folding of an HLA class Il nonomer protein with a peptide is a
shift of 1heInétenioonof iwel-ei3hetpeesfithByprd. ]l Hehpee AsCebhpared with a
control (solvent only). As a result, it was found that the degree of shift
of the retenti opetiphetdicrsasset iynaoicless thnhs O(ABMEauteera 7 types of
HLA class Il nononmer 1O0proteins tested (DRB1*1501, 0101, 0405, 0803, 0901,
1502, or #0484) £ £&th Goe B)phah€l ebyobd bechselcheablbbat dvidrs332
specifically binds to these proteins and can be presented as an antigen.

Exanpl e 3(donor 1: HLA-DRB1*0406/1201-, DRB3"0101-, and DRB4"0103-

10 positive, donor 2: HLA-DRB1*0901/1101-, DRB3*0202-, and
DRB4" 0103-positive, donor 3: HLA-DRB1"0401/0405-, and
DRB4"0102/0103-positive, donor 4: HLA-DRB1 0901/1101-,

DRB3" 0202-, and DRB4*0103—positive). The separated PBMCs
?.(1.5_x 107 cells) were]suspended in a medium_cpmpOsed of

15 45% RPMI-1640 (SIGMA), 45% AIM-V (Invitrogen), and 10% AB
type human serum (MP Biomedicals), and seeded on a 24-well
plate at 1.5 x 105 cells/well (day 0). To the wells seeded
with PBMCs, WT1-332 (a peptide consisting of the amino acid
sequence depiéted in SEQ ID NO:2) was édded.at a

20 concentration of 10 ug/mL and IL-7 (PeproTeCh) at a
conéentration of 10 ng/mL, and the cells were cultured at
37°C under 5% CO; for one week. Also, a portion of the,
separated PBMCs was freeze-preserved for antigen presenting
cells in case of re;stimulation. |

25 [0045]
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15[ 0059] I nduction of W1-332-Specific T Cells Peripheral blood
nononucl ear cells (PBMCs) were separated from peripheral blood of healthy
bl ood donors (in total 42 donors having at |east one of HLA-DRB1*1501,
1502, 200405, HLA-DPB1*0501, and 0901). The separated PBMCs were divided
into portions of 1.2 x 107 cells, suspended in a nedi um conposed of 45%
RPM - 1640 (SIGW), 45% AIMV (Invitrogen), and 10% AB type human serum (MP
Bi onedi cal s), and seeded on a 24-well plate at 1.5 x 106 cells/well (on
25t he Ot h day) Affen hmensidesk sewdddhan THh FBMGs, ¥isBBmulgkiondird at a
concentration of 20 pg/nL and IL-7 (PeproTech) at a concentration of 10
ng/ ML, anshihieededlts. watiersayl tiree df mde 85 vmsler vado FBYCS oveddet nwekd, A
group in which a solvent (10 nmM acetic acid) was added instead of W1-332
at a fingursscenttratl ®uPmIoipMI3d) ventataduet tbnSGrogpLlwas set as a
control group. Also, a portion of the separated PBMCs was freeze-preserved

for antigen:gr@sentd ngkgeald siawes Kershiool atiog. ) Afard ssedeeedn (an the
7th day), re-stinulation was 10carried out. First, the freeze-preserved

PBMGs wergsd hensgh1 Pub sk vid h1 20 polot ¥91: 382x 01090cpM apeeiT. acid
solvent, treated with 50 pg/nmL mtonmycin C (Kyowa Hakko Kirin Co., Ltd.),

and seedq@@g@ armew2iryetli phat @ fdr loReXwdOR w6rd. éeésoxl@_ée@eléﬁaﬂv\m | .
Next, the cells cultured for one 15week were recovered, and seeded on wells

S?eded‘M%%%égﬁas ad%%§§ %%%Cﬁiﬁﬁ Ahtighn p}9§e591ﬁg6cé1196a§91|§/“B||

Finally, at a concentration of 10 ng/nL, and

the cell's, wgge cylfuged Ale U0 POAigE B% Wa A o112 s (RRiddhedth day),

each well at a concentration of 10 ng/mL; and the cells
10 were cultured at 37°C under 5% CO;. After 2 days (on the
9th day), a half amount of the culture fluid in each well
was gently removed, and instead a medium containing 40 U/mL
IL-2 (PéproTech) waé added to the Qell, and the culture was
continued. Thereafter, the replacement procedure of a half
15 amount of the culture fluid was carried out every other day
- using a medium containing 20 U/mL IL-2, and cells were
?roperly recovered between the 14th day and the 21th day
and used for experiments.
k0046]

20 2. Preparation of Antigen Presenting Cells used in

Experiment for Determination of Restrictive Allele

PBMCs were separated from peripheral blood of healthy
blood donors (donor 5: HLA-DRB1*0406/1201—, DRB3*0101-, and
DRB4" 0103-positive, donor 6: HLA-DRB1 0403/1405-,

25 DRB3"0202-, and DRB4°0103-positive, donor 7: HLA-
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.20anpunt of the culture fluid in each well was gently renoved, and instead
a nmediumcontaining 40 UnlL IL-2 (PeproTech) was added to the well, and the
culture was continued. Thereafter, the replacenent procedure of a half.
amount of the culture fluid was carried out every other day using a
25medi um containing 20 UnlL IL-2. Cells were recovered on the Oth
day, 7th day, and 14th day, and used in experinents for neasurenent of

| FN-y. [0060]. Measurenent of |1 FN-y [ ul ar. Cyt oki pe St ai ni ng
5(1CS)] DRBI O4@rﬁ4lg?é)r%"r'e-%9tq3rn9]é)[]1_dn§/%% @{@gjio_ﬁoszveee’di&nogn MCs on

- the Oth day after preparation and living cells recovered on day 7 and day
14 from aﬁmﬁpln 3/8 Grougigh PBE S of VTP G et o Yt dup’ on a
96-wel | U-bottom 10pl ate, and addi ng a W'1-332 containing nediumat a final
concent r dthAorPRAL 20t Qg/ A0 6-Al srd PREBT VB2 it il H g SRR U Wasftided at a
final concentration of 10 pMas a control. After culturing the cells at 37C
under 5% faR03 Gflirs, BrefRARE D10 I B oteyerr)) dercadded Bt t he

15cul ture was further continued. After 6 hours fromthe start of culture,
cel 15 werBRBECOMEr Elcb Ghe, strad MeRB 3N 2D 2 s 1 mbed eddeme§ - RunmdHb2eD4 ant i body
and an FI TG | abel ed anti-human OD8 antibody. Intracellular |FN-y staining
was carriErBoul4 Wksi g B0 QREHF | 0@ (3,0 pean DRE4 it § Drp Rer i ebhi |de¥ on Kit
(Becton Di ckinson) and a Per CP/ 0y5. 5-1abel ed anti-human | FN-y anti body.

EPI CS- XL MO HBeakseai @ @105 -WasansedRE 4T 0 Bha) §503-pddhiet iesul dsnare shown
in Figs. 6 and 7. FromFig. 6, it was confirned that, in the W1-332

i nducti om gr oupn - el 'Wile BB2sepecidid 2eFh1 01 ereskabt yvanddénae- dependent | y

i ncreased between the 7th day and the 14th day. The increase was
si gni fi captaLehmd i et 004 - S 0A@NBRB 4THRITH 3-Opo g1 Oipe ( Pich®r 0001) HLAF om
10 DRBl*O90l/1501—, and DRB4"0103-positive, donor 17: HLA-
DRB1* 0405/1501-, and DRB4"0103-positive, dondr 18: HLA~
DRB1°1401/1502-, and DRB3"0202-positive, donor 19: HLA-
DRB1"1403/1502-, and DRB3"0101-positive, donor 20: HLA-
. DRR1°0803/1302-, and DRB3*030l-positive), and used as |
15 antigen presenting cells used in experiments for
determination of a restrictive allele. PBMCs of each donor
were freeze-preserved at -80°C until use.
[0047]

3. Measurément of IFN-y (Inhibition of Reaction in

20 the Presence of Anti-HLA-DR Antibody)

T cells induced from PBMCs of donors 1 to 4 were
cultured for 24 hours in‘the absénce of WI1-332, in the
presence of 10 pg/mL WT1-332, and in the presence of 10
pg/mL WT1-332 and 10 pg/mL anti—HLA;ﬁR antibody (BD Co.).

25 After the culture,’the amount of IFN-y in the'supernatant
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Fig.. 7, it was confirmed that, in the WI1-332 i nduction group, the

WI'1- 332-specific CTL time-dependently increased 5between the 7th day and
the 14th day, and the increase was significant relative to the sol vent

i nduction group (P < 0.0001). [0061] Measurenent of IFNy (lInhibition of
reaction in the 10Presence of Anti-HLA-DR Antibody and Anti-HLA-DQ

Ant i body) On the 14th day, T cells induced from PBMCs of donors 21
to 37 were cultured for 24 hours in the Presence of 10 pMof a solvent, in
t he preseitce Bfarpg PP EMISA 3ED Gad) | n Ahe preddeitce i3t "AF pg/ m of
Wr'1-332 and 10 pg/nL of 15an anti-HLA-DR anti body (L243] G46-6], BD Co.).
After thehomnt itgt thel aritouit eflIFNydpeed heecedet patEht —H@d #@Anti fied by
ELI SA (BD Co.). The results are shown in Fig. 8. In sanples fromdonors 21
to 37, itprwmmichd@N-thatandecllatteits TagdotednreeodvhzeR \WA18321emd produce
|FN-y, and 20that the reaction is HLA-DR nol ecul e-restricted. Al so,
on the 14dstdayteldcel | s induced from PBMCs of donors 38 to 46 were
cultured for 24 hours in the presence of 10 pMof a solvent, in the
presence @fo4) pg/ mL of WI1- 332, and in the presence of 20 pg/nL of
WI'1-332 and 10 25pg/ mL of an anti-HLA-DR anti body (L243[ (46-6], BD Co.) or
10 I ag/ my ofveds@dnerdt A5 OQ A booyt £ SRVL3t 186 6. ResBfietivde cul ture,
the amount of TFNFy 1 n the supernatant was quantified by ELTSA (BD Co.).
The resulgs &re shown in Fig. 11. In sanples fromdonors 38 to 46, the T
cel I's i nduted 5recogni zed WI'1- 332 and produced I FN-y, and the reaction was

not inhibited by dde antiatddy DR-@ntbdedy andasherant i téLADR At i body. As
is apparent fromthese facts, the W1-332-

reacted with each of suitable antigen presenting cells

10 pulsed with WT1-332, and a restrictive allele of the T
cells induced was determined.
[0049] | |
(4-1. T Cells derived from Donor 1)

T cells induced from‘PBMCs of‘donor 1 were co-

15 cultured for 24 hours with antigen presenting cells derived
from donors 5, 6, 7, 8 énd 9, which were pulsed with 10
ng/mL WT1—332. After the co-culture, the amount of IFN-y
in the supernatant was quantified by'ELiSA. The results
are shown in Fig. 1. T cells derived from donor 1 produced

20 IFN-y when co-cultured with HLA-DR4 (DRB1® 0403, 0406)-
positive antigen presentihg cells, which revealed that the
restrictive allele was HLA-DRB1"0406. Also, it was shown
that HLA-DRB170403 can present WT1-332 and stimulate T
cells. o

25 [0050]
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.induced T cells derived fromdonors 38 to 46 are HLA-DP

nol ecul e-restricted. 10[0062] |Induction of W1-332-Specific T Cells.
(Relationship with New Allele) Wth respect to each of 17 sanples
(donors 21 to 37) which were HLA-DR-restricted and had WI'1-332-specific Thl
15i nduced, in the results using healthy blood donors (in total 42 donors
havi ng at | east one of HLA-DRB1*1501, 1502, 0405, HLA-DPB1*0501, and 0901)

in Figs. 6 d 7, the result on_the 14th d is showmn in Figs. 9 and 10.

Al so, thel $€£ éféﬁ#h? SAre’ ] yhe OTﬁSQE%chél all el e and HLA-DPB1 al |l el e)
20of each of 17 sanples (donors 21 to 37) is shown in the following Table
2. In this confeci§iors PREBITDOEC TR RE}MW nRageCneR s%q‘t’ﬁlf? bYPTm wi t h
DRB1*1101, DRB1*1401 and DRB1*1405 (DRB1 all el e denoted by_the synbol "a"
in the taﬁwkﬁur%ﬁme}%ﬂﬁchQHI$sw4ﬁhI@%Rb@%ndPé%ﬁﬁﬁF%%glGﬁi%ﬁtﬁGQBEﬁ@1*0403
- DRB1*0405 and DRB1*0901 (DRB1 allele denoted by the synbol "A' in the
Tabl e). |fremeddabte, 1 |6} eslYered el byhachovereipalsed| eiterlPepresent a

new conpati ble HLA-DRB1 allele. [0063] Table 2 Donor No. HLA class Il type
DRB15 al | elg@/mL WT1-332. After the co-culture, the amount of IFN-vy

in the supernatant was quantified by ELISA. The results
are shown in Fig. 2. T cells derived from donor 2 produced
IFN-y when co-cultured with_HLA—DRB3*0202—positive antigen
presenting cells, which revealed that the restrictive

10 allele was HLA-DRB3" 0202.

[0051] |
(4-3. T Cells'derived from Donor 3)

) T cells induced from PBMCs of donor 3 were co--
cultured for 24 hours with antigen presenting cells derived

15 from donors 13, 14, 15Iand 10, which were pulsed with 10
ng/mL WT1-332. After the co-culture, the émount of IEN-vy
‘in the supernatant was guantified by ELISA. The results
are shown in Fig. 3. T cells derived from donor 3 produced
IFN-y when co-cultured with HLA-DR4 (DRB1 0401, 0405)-

20 positive antigen presenting cells, which revealed that both.
HLA-DRBl*O40l.and 0405 can present WT1-332 and stimulate T
cells. |
[0052]

(4-4. T Cells derived from Donor 4)

25 : T cells induced from PBMCs of donor 4 were co-
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DPBl allele 21 0901A 1401A 0501 0501 22 0101 0901A 0402 0501 23 0401 0405A
0501 0501 24 0406A

cultured for 24 hours with antigen presenting cells derived
from donors 16, 11, 17, 18, 19 and 20; which were pulsed
with 10 pg/mL WT1-332. After the co-culture, the amount of
IFN-y in the supernatant was gquantified by ELISA. The
5  results are shown in Fig. 4. T cells derived from donor 4
produced IFN-y when co-cultured with HLA-DRB1 110l-positive
antigen presehting cells, which revedled that the
restrictive allele was HLA-DRB1"1101.
Example 2
10 [0053]
Next, in order to evaluate a binding ability of WT1l-
332 with MHC class II molecules, a folding test of 7 ﬁypes
of HLA class II monomer proteins (DRB1° 1501, 0101, 0405,
0803;'0901, 1502, or DRB4"0101) with WT1-332 was carried
15 out using HPLC. Briefly, a folding reaction solution was
prepared by mixing an HLA class II monomer protein, a
peptide [a peptide binding to each protein (positive
control), a peptide not binding to each protein (negative
control), and WT1l-332], and a félding buffer. After
20 reacting the solution at 37°C, the retention time was
analyzed using HPLC. The folding with WT1-332 was
evéluated by utilizing a shift ofvthe retention time due to
the binding of an HLA class II monomer protein with a
peptide. Reagents used in this test are showh in the

25 following table.
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- 1501 0201 0501 25 1401A 1502 0201 0901 26 0901A 1101A 0501 0501 27 1101A
1502 0401 0901 ‘

(Table 1: Reagents used in Test)

Table 1
Supplier

Superdex200 GE Healthcare Sciences
Folding buffer MBL
Equilibrating buffer : MBL
Positive contrel peptide: MBL
PVSKMRMATPLLMQA (SEQ ID NO:3)
Negative control peptide: MBL
KAERADLLAYLKQATA (SEQ ID NO:4)
[0054]

5 Preparation of HLA Class II Monomer Proteins

HLA class II monomer.proteins which had been freeze-
preserved at -80°C were_thawed on ice. ‘The HIA class II
monomer profeins thawed were adjusted using a dilution
buffer so that they were contained in an amount of 0.05 mg
10 (1 x 107 mol) in 83 uL.
[0055] |

Preparation of Peptide Solutions

About 1 mg of each peptide was weighed by an
electronic balance; transferred to a glass vial, and
15 dissolved in DMSO to give a concentration of 20 mg/mL.

[0056]

Calculation of Amouﬁt of Peptide Solution in 50—fold Molar
Amount | o
The amount of a peptide which ié a 50-fold molar
20 . amouﬁt relative to aanLA class II monomer protein was

calculated using the following calculation formulé.

- 57 -



.28 0803 0901A 0201 0501 29 1401A 1502 0501 0901 30 0405A 1501 0501 0501-31
0405A 1405A '

Amount of peptide required: i x 107% mol x 50 = 5 x
10"° mol (amount of peptide required)
» 5 x 1078 x (Molecular weight of peptide) x 1,000 =
(amount of peptide required) (mg)
5 (Amount of peptide required)/[purity of peptide/100]

(amount of peptide added) (mg)

[ (Amount of peptide added)/20 mg/mL] x 1,000 =
_(amount of peptide solution added) (uL)
[0057]

10 Calculation of Amount of Folding Buffer Added

As a folding buffer, a 10% amount of a mixed solution
of an HLA class II monomer protein and a peptide was added.
The amount Qf the folding buffer added was calculated using
the following calculation egquation.

15 [83 uL (Amount of HLA class II monomer protein) +
(amount of peptide solution in 50-fold molar amount)] x 0.1
= amount of folding buffer added
[0058]

Analysis of Folding Using HPLC

20 " To a glass vial charged with an HLA class II monomer
protein, a peptide solution and a folding buffer were added
in a caiculated amount,>and the mixture was allowed to
stand at 37°C overnight. HPLC (Waters 2695 Separation
Module) was started( and a Seperdex 200 column was

25 .equilibrated with an equilibrating buffer. To all samples,
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.828% ggOl 32 0403A 1501 0402 0501 33 0101 0405A 0402 0501 34 1403 1501 0201

300 pL of the eqguilibrate buffer was added and well mixed,
and a 100 pL portion of the mixture was used as a sample
injection volume to calculate the retention time. Analysis
time was 50 minutes. The criterion for the folding of an
5 HLA class II monomer protein with a peptide is.a shift of

the retention time of not less than 0.1 minute as compared
with a control (solvent Only). As a‘result, it was found
that the degree of shift of the retention time increased by
not less than 0.1 minute in 7 types of HLA class II monomer

10 proteins tested (DRB171501, 0101, 0405, 0803, 0901, 1502,
or DRB4*0101) (Fig. 5), whereby it became clear that WT1-
332 specifically binds to these proteins and can be
presented as an antigen. |
Example 3

15 [0059]

Induction of WT1-332-Specific T Cells

Peripheral blood mononuclear cells (PBMCs) werev

separated from peripheral blood of healthy blood donors (in

total 42 donors having at least one of HLA-DRB1 1501, 1502,
20 0405, HLA—DPBl*OSOl, and 0901). The separated PBMCs were

| divided into portions of 1.2 x 10’ cells, suspended in a

medium}composéd of 45% RPMI-1640 (SIGMA), 45% AIM-V

(Invitfogen), and 10% AB type human serum (MP Biomedicals),

and seeded on a 24-well plate at 1.5 x 10° cells/well (on

25 the 0th day). To the wells seeded with PBMCs, WT1-332 was
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.1202 1501 0201 0501 36 0405A 04064. 0201 0501 37 0101 1501 0402 0501
FromFig. 9, Fig. 10 and Table 2, induction of WIl- 332-specific Thl and
WI'1-332-specific CTL was recogni zed in cells having these HLA-DR all el es.
10[ 0064] Al so, with respect to each of 9 sanples (donors 38 to 46)
which were }-ILA-DP--restrictive and had WI'1-332-specific TMinduced, in
the results using healthy blood donors (in total 42 donors having at |east
one of HLA-DRB1*1501, 1502, :
added at a concentration of 20 pg/mL and IL-7 (PeproTech)

at a concentration of 10 ng/mL, and the cells were cultured
at 37°C under 5% CO, for one week. A group in which a
solvent (10 mM acetic acid) was added instead of WT1-332 at
5 a final concentration of 10 uM (solvent induction group)
was set as.a control group. Also, a portion of the
separated PBMCs was freeze-preserved for antigen presenting
cells when re—stimuiating.
After one week {(on the 7th déy), re-stimulation was
10 carried out. First, the freeze-preserved PBMCs were thawed,
pulsed with 20 pg/mL WT1-332 or 10 uM acetic acid solvent,
treated with 50 pg/mL mitomycin C (Kyowa Hakko'Kirin Co.,
Ltd.), and seeded on a new 24-well plate at 1.0 x 10° to
1.6 x 10° cells/well. Next, the cells cultured for one
15  week were recoveréd, and seeded on wells seeded with
aﬁtigen presenting cells at 1.0 x 10° to 1.6 x 10°
cells/well. Finally, IL-7 was added to each well at a
concentration of 10 ng/mL, and the cells were cultured at
37°C ﬁnder 5% CO,. After 2 days (on the 9th day), a half
20 amount of the culture fluid in each well was gently removed,
and instead a medium containing 40 U/mL IL-2 (PeproTech)
was added to the well, and the culture was continued.
Thereaftér, the replacement procedure of a half amount of
the culture fluid was carried out every other day using a

25 medium containing_20'U/mL IL-2.
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.150405, HLA-DPB1*0501, and 0901) in Figs. 6 and 7, the result on the 14th
day is shown-in Figs. 12 and 13. Also, the HLA class Il type (type of
HLA-DRB1 allele and HLA-DPBl allele) of each of 9 sanples (donors 38 to 46)
is showmn in the following Table 3. In the table, the synbol "*" denotes
conpati ble HLA-DPB1 al |l el es previously known. 5[0065] Table 3 Donor No. HLA
class Il type DRB1 allele DPB1 allele 38 0901 1401 0501* 0501*

Cells were recovered on the 0th day, 7th day, and
14th day, and used in experiments for measurement of IFN¥y.
[0060]

Measurement of IFN-y [Intracellular Cytokine Staining

5 (ICS) ]
" Antigen re-stimulation was carried out by seeding

PBMCs on the Oth day after preparation and living cells
recovered on day 7 and day 14 from a WIT1-332 induction
group and a solvent induction group on a 96-well U-bottom

10 plate, and adding a WT1-332 contéining medium at a final
concentration of 20 ug/mL. Also, a solvent containing
medium was added at a finai concentrationlbf 10 uM as a
control. After culturing the cells at 37°C under 5% CO2
for 4 hours, Brefeldin A (BioLegend) was added-and the

15 culture was further continued. After 6 hours from the
start of culture, cells were recovered and stained with a
PE-labeled anti—human CD4 antibody and an FITC-labeled
anti-human CD8 antibody. Intracellular IFN-y staining was
carried out using BD Cytofix/Cytoperm

20 Fixétion/Permiabilization Kit (Becton Dickinson) and a
PerCP/Cy5.5-1labeled anti-human IFN-y antibody. EPICS-XL
MCL (Beckman Coulter) was‘used for analysis. The results
are shown in Figs. 6 and 7. From Fig. 6, it was confirmed
that,.in the WT1—332 induction group, the WT1l-332-specific

25 Thl remarkably and time-dependently increased between the
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.39 1201 1201 0201 0501* 40 1502 1502 0901* 0901* 41 0401 1502 0201 0901* 42
1501 1502 . | _ |

7th day and the 14th day. The increase was significant
relative to the solvent induction group (P < 0.0001). From
Fig. 7, it was confirmed that, in the WT1-332 induction
group, the.WTl—332—specific CTL timg—dependently increased
5 between the 7th day and the 14th day, and the increase was
significant relative to the solvent induction group (P <
0.0001).
[0061]

Measurement of IFN-y (Inhibition of reaction in the:

10 Presence of Anti-HLA-DR Antibody and Anti-HLA-DQ Antibody)

On the 14th day, T cells induced frbm PBMCs of donors
21 to 37 were cultured for 24 hours in ﬁhe presence of 10
uM of a solvent, in the presence of 20 pg/mL of WT1-332,
and in the presence of 20 pg/mL of WT1-332 and 10 pg/mL of
15 an anti-HLA-DR antibody (L243[G46—6],'BD Co.). After the
culture, the amount of IFN-y in the supernatant:was
quantified by ELISA (BD Co.). The results are shown in Fig.
8. In samples from donors 21 to 37, it was shown that the
T cells induced recognize WT1-332 and produce IFN-y, and
20 that the reaction is HLA-DR molecule-restricted.
Also, on the 14th day, T cells induced from PBMCs 6f
donors 38 to 46 were cultured for 24 hours in the presence
of 10 uM of a solvent, in the presence of 20 pg/mL of WT1-

332, and in the presence of 20 ug/mL of WI1-332 and 10

25 ng/mlL of an anti-HLA-DR antibody (L243[G46-6], BD Co.) or
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0201 0901* 43 0405 0901 0201 0301 44 1501 1502 0501* 0901* 45 0405 1406
0201 0501* 46

10 pg/mL of an anti-HLA-DQ antibody (SPVL3, BC Co.). After
ﬁﬁe culture, the amoﬁnt of IFN-y in the supernatant was
quantified by ELISA (BD Co.). The results are shown in Eig.
11. In samples from donors 38 to 46,.the T cells induced

5 - recognized WT1-332 and produced IFN-y, and the reaction was
‘not inhibited by the anti-HLA-DR antibody and the anti-HLA-
DQ antibody. As is apparent from these facfs, the WI1-332-
induced‘T cells derived from ddnors 38 to 46 are HLA—DP
molecule—restricted. |

10 [0062]

Induction of WIl-332-Specific T Cells (Relationship with

New Allele)

With respect to each of 17 samples (donors 21 to 37)
which were HLA—DR—restrictedrand had WT1-332-specific Thl
15 induced, in the results using healthy blocod donors (in
tdtal‘42 donors'having at:least one of HLA-DRB1"1501, 1502,
0405, HLA-DPB1" 0501, and 0901) in Figs. 6 and 7, the result
on the 1l4th day is shown in Figs. 9 and 10. Also, the HLA
class II type (type of HLA-DRBI allele and HLA-DPB1 allele)
20 of each of 17 samples (donors 21 to 37) is shown in the
following Table 2. In this connection, DRB3 0202 is in
linkage disequilibrium with DRBl*lldl, DRB1"1401 and
DRBl*i405 (DRB1 allele denotéd by the symbol.“A” in the
table), and DRB4" 0101 is in linkage disegquilibrium with

25 DRB1* 0403, DRB1'0405 and DRB1°0901 (DRB1 allele denoted by
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1302 1502 0201 0901* FromFig. 12, Fig. 13 and Table 3,

I nduction of WIl- 332-specific Thl and W'1l-332-specific CTL was recogni zed
in 10dells having these HLA-DP alleles. Industrial Applicability [0066] The
present invention provides a nethod for 15activating helper T cells and/or
cytotoxic T cells using a WI1 peptide having the ability to bind to any MHC

. class Il nolecule of an HLA-DRB1*0101 nol ecul e, an HLA- DRB1*0401 nol ecul e, - -
~an HLA- DRB1*0403 nol ecul e, an HLA- DRB1*0406 nol ecule, an HLA- DRB1*0803
mol ecul e,tren HbIRBIA'0901 e etabes) an HLAIBREENIED] awleltd e, an

HLA- DRB3*0202 nol ecul e, an HLA- DRB4*0101 nol ecul e, an HLA- DRB1*1501

mol ecul e,dearo thbd\-ERE *6005, niod €lciud el etane HLAeDRBIed16502 5ewl ecupetibhe

HLA- DPB1* 0501 nol ecul e, an HLA- DPB1*0901 nol ecul e, an HLA- DPB1*0201

nol ecul e Ha-aprR3 A DRBIF 0301 nol ecul e and a conposition therefor, a

- pharmaceutical conposition for treating and/or preventing a cancer by

activatinppdeiper T cells and/or cytotoxic T cells, and the 10like. Thus,

the present invention is applicable to the

5 Table 2

ﬂ HLA class II type

' ponor No. DRBL allele DPBL allele
21 09014 14014 0501 0501
22 0101 09014 0402 0501
23 0401 - 0405A 0501 0501
24 ~ 0406a 1501 0201 0501
25 14014 1502 0201 0901
26 09014 11014 0501 0501
27 11014 1502 0401 0901
28 0803 09014 0201 0501
29 14014 1502 0501 0901
30 04054 1501 0501 0501
31 04054 14054 0501 0501
32 04034 1501 0402 0501
33 0101 04054 0402 0501
34 1403 1501 0201 0501
35 1202 1501 0201 0501
36 ' 04054 _ 0406A 0201 0501
37 0101 1501 0402 0501

From Fig. 9, Fig. 10 and Table 2, induction of WT1l-
332-specific Thl and WT1-332-specific CTL was recognized in
cells having these HLA-DR alleles.

10 [0064]

Also, with respect to each of 9 samples (donors 38 to
46) which were HLA-DP-restrictive and had Wfl—332—specifib
Thl induced, in the results‘using healthy blood donors (in
total 42 donors having at least one of HLA-DRB1"1501, 1502,

15 0405, HLA-DPB170501, and 0901) in Figs. 6 and 7, the result.

on the 14th day is shown in Figs. 12 and 13. Also, the HLA
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field of pharmaceuticals and the |ike, for exanple, devel opnent and
“ production fields of preventives or renedies for various henmatopoietic

organ tunors and solid cancer highly expressing a W1 gene. 15 CLAIMS 1.

A nmethod for activating helper T cells, which conprises the step of
activating helper T cells by adding a 5W1 peptide to antigen presenti
cells, wherein the WI1 peptide has the ability to bind to any MHC cl as
mol ecul e of an HLA—DRBl*OlOl nol ecul e, LA- DRB1* 1 ecul.e n
HLA- DRBL*G403 f3| &5te, (tARSHOA. BRETIS406 anﬂ e %%L%@%Jﬁé
nol ecul e, an HLA-DRB1*0901 10 nol ecul e, an HLA-DRBl*llOl mol.ecul e, an
HLA- DRB3*(262 dplodc 3 &2 a9 A JORBAD ﬁﬂ Tl ERul s SHPWRLADPEE 0201

nol ecul e or an HLA-DPB1*0301 nol ecule. 2. The nmethod according to cl ai

wher ei n ted 1\WE nk5 Tajptlied @ .hasnt heeabibiley ttdebisythrd ar”| €g5etedo MHC
Il nol ecul es of an HLA-DRB1*0101 nol ecul e, an HLA- DRB1*0401 nol ecul e,
HLA- DRB1*{24(} triw lec tdIe\ - CiB 1HIaA- IBRRBs 4087 sk eyl lenown. HLA- DRB1* 0803
nol ecul e, an HLA- DRB1*0901 nol ecul e, an HLA-DRB1*1101 npl ecul e, an
HLA-sDRB3*[@2(¥% 120nol ecul e, an HLA- DRB4*0101 nol ecul e, an HLA- DPB1*0201
nol ecul e and an HLA- DPB1*0301 nol ecul e. 3. The method according to

1 or 2, wwyied g the WI'l peptide further has the ability to bind to an
HLA‘ DR31*040R 25mol Pf‘l.ll e, _an |—|| A nDR1*1Rn1 r'r'n| Df\lll Py an LI A F\IﬁD‘I*'Il:L"')

OTA class I type o . o— TUEF
bonor No. DREL allele DPB1 allele
38 0901 1401 0501%* 0501%*
39 1201 1201 10201 0501%
40 1502 1502 0901% 0901%
41 0401 1502 0201 0901%
42 1501 1502 0201 0901%
43 0405 0901 0201 . 0301
44 1501 1502 0501* 0901%
45 0405 1406 ' 0201 : 0501%
46 1302 1502 0201 0901*

From Fig. 12, Fig. 13 and Table 3, induction of WT1l-
332-specific Thl and WT1l-332-specific CTL was recognized in

10 cells having these HLA-DP alleles.

Industrial Applicability
[0066]
The présenf invention provides a method for
15 activating helpér T cells and/or ;ytotoxic T cells using a
WT1l peptide having the.ability to bind to any MHC class II
molecule of an HLA-DRB1 0101 molecule, an HLA-DRB1" 0401

molecule, an HLA-DRB1"0403 molecule, an HLA-DRB1 0406

ng
s ||

ima1l,
cl ass
an

claim



.mol ecul e, an HLA-DPB1*0501 nol ecul e and/ or an HLA- DPE1*0901 nol ecul e. 4.
The method according to any one of claims 1 to 3, 5wherein the addition of
a W'l peptide to antigen presenting cells is carried out by adding a W1
pepti de, a polynucl ebti de encoding the WI1 peptide, an expression. vector
contai ning' the polypeptide, or cells containing the expression vector. 10
5. The nmethod according to any one of clains 1 to 4, wherein the W1l
peptide is a peptide containing the amno acid sequence: Lys Arg Tyr Phe
Lys Leu S&ﬂdﬂuidﬁuaﬂaHLH%ﬂRBﬂsﬂ&ﬂa'mwxp¢g$e}ﬂ§n(Eﬁﬁ}DRBbK@@Ql a variant or
a 15nodification thereof. 6. A conposition containing a W1 peptide for
acti vat i nglhelyler, Brcelllzs-IRBHEddi0lg rdibe Mille pemt i ieAtDRBH0Z@N presenting
cells, wherein the WI'l peptide has the ability 20to bind to any MHC cl ass
Il ol ecuE fuia HADRBIHHO D 1ol el @€cubs, HuA-DRBIPRE01L 5@l ecul e, an
HLA- DRB1* 0403 nol ecul e, an HLA- DRB1*0406 nol ecul e, an HLA- DRB1*0803

ol ecul e, dilAs DRBL B30I p®l *aca £ mde dhe PRE *HilApr®] eTaibe, an
HLA- DRB3* 0202 nDIecuIe an HLA- DRB4*0101 25nvl ecul e, an HLA-DPB1*0201

mol egul e or an, HEA-DPBE Q30 1 T @CUlS1 ecifl e Then CONROSPE DN9@ccor ding to
claim 6, mhereln ‘the Wil peptide has the ab|I5|ty to bind to at |least two

MHC cl asg, gﬁ% ecil %ZQID@'J[ *HAYPRBLT 0181 Nt egul €12 app kiAo BRB1* 0401
nDIecuIe "A-'DRB1* 0403 nol ecul’e, an HLA- DRB1*0406 nol ecul e, an

e o000 el sl At R0, ey gy e ot
HLA- DPBl*C%ZH(P L, ol ecul e @P&@%&*%Pf@*&’*@&eﬁﬂﬁﬁ Ul €cancer by

activating helper T cells and/or cytotoxic T cells, and the

10 like. Thus, the present invention is applicable to the

‘ field of pharmaceuticals and the like, for example,
-development and production fields of preventives or
remedies for various hematopoietic organ tumors.and solid
cancer highly expressing a WT1l gene.

15
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.8. The conposition according to claim6 or 7, wherein the WI1 peptide
further has the ability to bind to an HLADRB1*0405 nol ecul e, an

HLA- DRB1* 1501 nol ecul e, an HLA- 15DRB1*1502 nol ecul e, an HLA- DPB1*0501

nol ecul e and/ or an HLA- DPB1*0901 nvol-ecule. 9. The conposition according to
any one of clainms 6 to 8, wherein the addition of a WI1 peptide to antigen
presenting 20cells is carried out by adding a WI1 peptide, a pol ynucl eotide
“encodi ng the WI'1 peptide, an expression vector containing the

pol ynucl eotide, or cells containi ngtthéMexpression vector. 2510. The
conposition according to any one of clains 6 to 9, wherein the W'l peptide
is a peptide containing the am no acid sequence: Lys Arg Tyr Phe Lys Leu
Ser H's Leu G n Net Hs Ser Arg Lys Hs (SEQID NGO 2), a variant or a

modi fi catli.on t Hemexfhodb fobl.acaitiagjemprieskrey n eells, villbt® present a

conpl ex of an antigen peptide containing a WI1 peptide with an MHC cl ass |1
mol ecul e,comierfias titee MG | @S2 dtivat eogl Belseany ®iClel bysaddingl2cul e of
an HLA- DRB1*0101 nol ecul e, an HLA- 10 DRB1*0401 nol ecul e, an HLA- DRB1*0403
mol exul e,wEn ddADRE *04 0 i e Ub 85 s et Hhd\- ORBILS D80Be el ecuhe, WaH

HLADRB1* 0901 nol ecul e, an HLA-DRB1*1101 nvol ecul e, an HLADRB3*0202 nvol ecul e,
an HLA- DRRRA3010 Hedd ecnd eab il i ARPBATAR04o nehgculie otaas HLA- DPB1*0301

nol ecule. 15 12. Helper T cells which recognize a conplex of an antigen

pepti de oM aimO0,8 Wizpeptiste oidh a018616) ags #iaapkeclbgolwherein the
MHC class Il nolecule is any WVWHC class Il nolecule of an HLA- DRB1*0101

mol ecul e, an. HiAs | 20, DRBL* 491 D) ©C4d € cane HLAn DRBA* 0483 oobecul e, an
HLADRB1* 0406 nol ecul e, an HLA- DRB1*0803 nol ecul e, an HLADRB1*0901 nwvol ecul e,

an HLA- * ol ecid £. 4—@.?0@5 5 Dl equliea-BRRHL A9 PRBA* 0101

nol ecul g!%%a]h %—ﬁ%ﬁ%ﬁfo@lﬁ 1?r@ﬁhec_u e 5?02%9%%%?@81*0%01 nol ecul e. 25 13.

Oytotoxi . J) geld &, Wiy ch AT 5804 ¥61 oflo Puctibe, hehPeraTorebt s28gc0r ding to
molecule, an HLA-DRB4" 0101 molecule, an HLA-DPB1' 0201

molectle or an HLA-DPB1 0301 molecule.

2. The method according to claim 1, wherein the WT1

15 peptide has the ability to bind to at least two MHC class
IT molecules of an HLA-DRB1' 0101 molecule, an HLA-DRB1' 0401
molecule, an HLA-DRB1 0403 molecule, an HLA-DRB1" 0406
molecule, an HLA—DRB1*0803 molecule, an HLA-DRB1 0901
molecule, an HLA-DRB1 1101 molecule, an HLA-DRB3 0202

20 molecule, an HLA-DRB4"0101 molecule, an HLA-DPB1 0201

molecule and an HLA-DPB1" 0301 molecule.

3. The method according to claim 1 or 2, wherein the WTI1
peptide further has the ability to bind to an HLA—DRBl*Q405

25 .molecule, an HLA-DRB1"1501 molecule, an HLA-DRB17 1502
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- ,14. A pharnmaceutical conposition for treating or 5preventing a cancer,

conprising, as an active ingredient, any of the conposition according to

any one of claims 6 to 10, the antigen presenting cells according to claim

11, the helper T cells according to claim12, or the cytotoxic T cells

according to claim13. 10 15. A pharmaceutical conposition for activating

cytotoxic T cells, conprising, as an active ingredient, any of a W1l

- peptide, a polynucleotide encoding the W'l peptide, an expression vector
cont ai ni mp tdwilpol ErudildotiRiE, Gr0kaid seaskomad NP hgar hIéLgXW%]SS@%Qll vector,

and which is adm nistered to a subject having any MHC class Il nol ecul e of

an HLADPBIFIE&OMlawl ecul e, an HLA- DPB1*0901 nol ecul e, an HLADPB1*0201

mol ecul e, an HLA-DPB1*0301 nol ecul e, an HLADRB1*1501 nol ecul e, an

HLA- DRB1* 1502 nol ecul e, an HLA- 20 DRB1*0405 nol ecul e, an HLA- DRB1*0101

nmol ecul e, an HLADRB1*0401 nol ecul e, an HLA- DRB1*0403 nol ecul e, an

HLADRB1* 0406 noiec ilet,hoa ddAyARBIS 080319l @csll € abathADRBIS 0901 nol ecul e,

an HLA- DRB1*1101 nol ecul e, an HLADRB3*0202 nol ecul e or an HLA- DRB4*0101

ol ecul e.y2bre k6. A altdhodh specs fural bypbiadi bg sotag¥lppepéhtengwherein

the W'l peptide has the ability to bind to any MHC class Il nol ecul e of an

HLA- DRB1* Qd:0lls nod ecdi 8 e bl Aoy DREBLIO404 wol esebeidan &LA- DRB1* 0403

nol ecul e, an HLADRB1*0406 nol ecul e, an HLA- DRB1*0803 nol ecul e, an

HLADRBl*% AL RO 1o ath ddA DRBIT D 1P, npkeeube, aR EkADRB3IOR02 ol ecul e,
an HLA- *0101 nol ecul e, an ADPB1*0201 nol ecul e or an HLA-DPB1*0301

ol ecul €.y r%é@éi&%r{frtﬂ@tﬁéf@%ﬁgiég? presencs QbndRPHNhgOfthe

| WI'l-specific helper T cells in‘a subject positive in respect to any MHC
class 11 e of A- DRB1*0101, HLA-DRB1*0401, HLA- DRB1*0403,
HLA-DRBlé%ﬁgggﬂﬁfﬁ?ﬁﬁ%%¥%%03, HLA- DRB1*0901, HLA-DRB1*1101, HLA- DRB3*0202,
HL@ﬁgRB4*0101, 15HLA- OPB1*0201 nol ecul e or an HLA-DPB1*0301 nol ecul e, the
method c

onprising the steps of: (a) stinulating a sanpl e obtained

from the ?.Ubj qutheusrrlle oad Vz\zrclc re Jt_rlugetoaQQy one of claims 1 to 4,

wherein the WT1l peptide is a peptide containing the amino
acid sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gln Met
His Ser Arg Lys His (SEQ ID NO:2), a variant or a

15 ‘modification thereof.

o. A composition containing a WI1l peptide for activating
helper T cells by adding the WT1 pepﬁide to antigen
presenting cells, wherein the WT1 peptide‘has the ability
20 to bind to any MHC class II molecule of an HLA-DRB1' 0101
molecule, an HLA-DRB1* 0401 molecule, an HLA-DRB1° 0403
molecule, an HLA-DRB1" 0406 molecule, an HLA-DRB1' 0803
molecule, an HLA-DRB170901 molecule;.an HLA-DRB1"1101
Iﬁolecule, an HLA-DRB3 0202 molecule, an HLA-DRB4 0101

25  molecule, an HLA-DPB1* 0201 molecule or an HLA-DPB1'0301
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.(b) . determ ning the presence or anount of cytokines 20or helper T cells,
wherein the increase of the presence or anmount of cytokines or helper T
cells shows the presence or anmobunt of the WIl-specific helper T cells. 7
SEQUENCE LI STI NG <110> Osaka University O suka Pharnaceutical Co., Ltd.
<120> METHOD FOR ACTI VATI NG HELPER T CELLS <130> 670460 <150> JP
22%2-225806 <151> 2010-10-05 <160> 4 <170> Patentln version 3.2 <210> 1

< > 449 <212> PRT <213> Honp sapiens <400> 1 Met Ay Ser Asp Val Arg As
Leu Asn AH9¥4S9eu Pro Ala Vval PPo y P 9 7P

7. The composition according to claim 6, wherein the WT1
peptide has the ability to bind to at least fwo MHC class

5  II molecules of an HLA-DRB1"0101 molecule, an HLA-DRB1" 0401
molecule, an HLA-DRB1'0403 molecule, an HLA-DRB1" 0406
molecule, an HLA-DRB1" 0803 molecule, an HLA-DRB1" 0901
molecule, an HLA—DRBl*llOl molecule, an HLA-DRB3" 0202
molecule, an HLA-DRB4" 0101 molecule, an HLA—DPBlfOZOl

10 molecule and an HLA-DPB1" 0301 molecule.

8. The composition according to claim 6 or 7, wherein
the WT1 peptide further has the ability to bind fo an HLA-
DRB1" 0405 molecule, an HLA—DRBl*lsol molecule, an HLA-

15 DRB1" 1502 molecule, an HLA-DPB1” 0501 molecule and/or an

~ HLA-DPB1" 0901 molecule.

9. The composition according to any one of claims 6 to 8,
wherein the addition of a WT1l peptide to antigen presenting
20 cells is carried out by adding a WT1l peptide, a
polynucleotide encoding the WT1l peptide, an expression
vector containing the polynucleotide, or cells containing

the expression vector.

25  10. The composition according to any one of claims 6 to 9,
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151015 Ser Leu Gy Ay dy Ay Ay Cys Ala Leu Pro Val Ser Gy Ala Ala
202530 A n Trp Ala Pro Val Leu Asp Phe Ala Pro Pro Gy Ala Ser Ala Tyr
354045 Pro Pro Pro Pro His Ser Phe Ile Lys Gn GQu Pro Ser Trp Ay dy
65707580 Ala Gu Pro HHs Gu Qu Gn Cys Leu Ser Ala Phe Thr Val Hi s Phe
859095 Ser Gy Gn Phe Thr Gy Thr Ala Ay Ala Cys Arg Tyr Ay Pro Phe
100105110 Ay Pro Pro Pro Pro Ser Gn Ala Ser Ser Ay Gn Ala Arg Met Phe
115120125 Pro Asn Ala Pro Tyr, Leu Pro Ser s Leu u Ser Gn Pro Ala |Ile
130135140 W8T ims ki /G weRgideriori ReptiRe Prrtakpiey yEHhraPeCSer Tyr
145150155160 : -
acid sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gln Met

His Ser Arg Lys His (SEQ ID NO:2), a variant or a

modification thereof.

11. Antigen presenting cells which present a cémplex of
an antigen peptide containing a WT1 peptide’with an MHC
claés II molecule, wherein the MHC ciass 11 molecule is any
MHC class II molecule of an HLA-DRB1'0101 molecule, an HLA-

10 DRB1" 0401 molecule, an HLA-DRB1 0403 molecule, an HLA-
DRB1® 0406 molecule, an HLA-DRB1 0803 molecule, an HLA-
DRB1" 0901 molecule, an HLA-DREL® 1101 molecule, an HLA-
.DRB3*0202_molecule, an HLA-DRB4" 0101 molecule, an HLA-
DPB1" 0201 molecule or an HLA-DPB1" 0301 molecule.

15
12. Helper T cells which recognize a complex of an
éntigen peptide containing a WTl.peptide with an MHC class
II molecule, wherein the MHC class II molecule is any MHC
class II molecule of an HLA-DRB1™ 0101 molecule, an HLA-

20 DRB1" 0401 molecule, an HLA-DRB1" 0403 molecule, an HLA-
DRB1* 0406 molecule, an HLA-DRB1* 0803 mélécule, an HLA-
DRB17 0901 molecule, an HLA—DRBl*llOl molecule, an HLA-
DRB3" 0202 molecule, an HLA-DRB4 0101 molecule, an HLA-
DPB1 0201 molecule or an HLA-DPB1' 0301 molecule.

25
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Gy Hs
- Lys His
Tyr Ser
Cys Thr
Asn Leu

1225230235240 Ser Val

Thr Pro Ser Hs Hs Ala Ala G n Phe Pro Asn His Ser Phe 165170175
GQu Asp Pro Mt Ay An Gn Ay Ser Leu Ay u Gn Gn 180185190
Val Pro Pro Pro Val Tyr Ay Cys H's Thr Pro Thr Asp Ser 195200205
Gy Ser Gn Ala Leu Leu Leu Arg Thr Pro Tyr Ser Ser Asp 210215220
Tyr Gn Met Thr Ser Gn Leu Gu Cys Met Thr Trp Asn G n

Lys Trp Thr Qu Gy Gn Ser Asn H's Ser Thr Ay Tyr

G u 260265270 Ser Asp Asn His Thr Thr Pro Ile L e '
1o 275200005 AESTRRA & G5 Nareie A% A 11 PV % Ay Val

Pro 290295300 Ay

Lys

10

15

20

25

Val. Ala Prqo Thr

s according to claim Gu

2308 1I_le.u Val Arg Ser Ala Ser Qu Thr Ser

14. A pharmaceutical composition for treating or

preventing a cancer, comprising, as an active ingredient,
any of the composition according to any one of claims 6 to
10, the. antigen presenting cells according to claim 11, the
helper T cells according to claim 12, or the cytotoxic T
cells according to claim 13.

15. A pharmaceutical composition for activating cytotoxic
T cells, comprising, as an active ingredient, any of a WT1
peptide,_a polynucleotide encoding the WT1l peptide, én
expression vector containing the‘polynucleotide, or cells
containing the expression veétor, and which is administered

to a subject having any MHC class II molecule of an HLA-

DPR1° 0501

DPR17 0201

DRB1* 1501

DRB1° 0405
DRB1" 0401
DRB17 0406
DRB170901

DRB3" 0202

molecule, an HLA-DPB1" 0901 molecule, an HLA-

molecule, an HLA-DPB1 0301 molecule, an HLA-

molecule, an HLA-DRB1* 1502 molecule, an HLA-

molecule, an HLA-DRB17 0101 molecule, an HLA-

molecule, an HLA-DRB17 0403 molecule, an HLA-

molecule, an HLA-DRB1 0803 molecule, an HLA-

molecule, an HLA-DRB171101 molecule, an HLA-

molecule or an HLA-DRB4™ 0101 molecule.
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,305310315320 Arg Pro Phe Met Cys Ala Tyr Pro Ay Cys Asn Lys Arg Tyr Phe
Lys 325330335 Leu Ser His Leu Gn Met His Ser Arg Lys His Thr Ay Gu Lys
Pro 340345350 Tyr G n Cys Asp Phe Lys Asp Cys Qu Arg Arg Phe Ser Arg Ser -
Asp 355360365 G n Leu Lys Arg HHs Gn Arg Arg His Thr Ay Val Lys Pro Phe
G n 370375380 Cys Lys Thr Cys G n Arg. Lys Phe Ser Arg Ser Asp His Leu Lys
Thr 385390-395400 Hi's Thr Arg Thr H's Thr Ay Lys Thi Ser Qu Lys Pro Phe
Ser Cys 405410415 Arg Trp Pro Ser Cys G n Lys Lys Phe Ala Arg Ser Asp G u
Leu Val 420425480 avtghd Hpﬁq&sﬁqlcweklwksl NAree AR etParyidgs Leu G n
Leu Al a 435440445
wherein the WT1 peptlde has the ability to bind to any MHC

class II molecule of an HLA-DRB1"0101 molecule, an HLA-
DRB1" 0401 molecule, an HLA-DRB1 0403 molecule, an HLA-
5 ' DRB1" 0406 molecule, an HLA-DRB1" 0803 molecule, an HLA-
DRB1" 0901 molecule, an HLA-DRB1" 1101 molecule, an HLA-
DRB3" 0202 molecule, an HLA-DRB4 0101 molecule, an HLA-

DPR1" 0201 molecule or an HLAQDPBl*O301'moleculel

10 17. A method for determining the presence or amount of
WTl-specific helper T cells in é subject positive'in‘
respect to any MHC class Ii molecule of an HLA-DRB17 0101,
HLA-DRB1" 0401, HLA-DRB1"0403, HLA-DRB1" 0406, HLA-DRB1 0803,
HLA¥DRB1;O901, HLA-DRB1" 1101, HLA-DRB3" 0202, HLA-DRB4* 0101,

15 HLA-DPB1 0201 molecule or an HLA—bPBl*o301 molecule, the
method comprising the steps of:

(a) stimulating a sample obtained from the subject
using a WT1l peptide, and
(b) determining the presence or.amount of cytokines

20 or helper T cells, wherein the increase of the presence or

amount of cytokines or helpér T ;ells shows the presence or

amount of the WTl-specific helper T cells.
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-Leu <210> 2 <211> 16 <212> PRT <213> Hono sapi ens <400> 2 Lys Arg Tyr Phe
Lys Leu Ser H's Leu Gn Met H's Ser Arg Lys H s 151015 <210> 3 <211> 15
<212> PRT <213> Artificial <220> <223> positive control peptide for binding
to class Il nmononer protein <400> 3 Pro Val Ser Lys Met Arg Met Ala Thr Pro
Leu Leu Met G n Ala 151015 <210> 4 - v

SEQUENCE LISTING
<110> Osaka University
Otsuka Pharmaceutical Co., Ltd.
<120> METHOD FOR ACTIVATING HELPER T CELLS

<130> 670460

_<150> JP 2010225806
<151> 2010-10-05

<160> 4

<170> Patentln version 3.2
210> 1

211> 449

<212> PRT

<213> Homo sapiens

<400> 1

Met Gly Ser Asp Val Arg Asp Leu Asn Ala Leu Leu Pro Ala Val Pro
1 5 10 15

Ser Leu Gly Gly Gly Gly Gly Cys Ala Leu Pro Val Ser Gly Ala Ala
20 25 30

GIn Trp Ala Pro Val Leu Asp Phe Ala Pro Pro Gly Ala Ser Ala Tyr
35 40 45

Gly Ser Leu Gly Gly Pro Afa Pro Pro Pro Ala Pro Pro Pro Pro Pro
50 55 60



.<211> 16 <212> PRT <213> Artificial <220> <223> negative control peptide
for binding to class Il nononer protein <400> 4 Lys Ala Qu Arg Ala Asp Leu
He Ala Tyr Leu Lys G n Ala Thr Ala 151015 ‘

Pro Pro Pro Pro His Ser Phe lle Lys Gin Glu Pro Ser Trp Gly Gly
65 70 75 80

Ala Glu Pro His Glu Giu GIn Cys Leu Ser Ala Phe Thr Val His Phe
85 90 95

Ser Gly Gin Phe Thr Gly Thr Ala Gly Ala Cys Arg Tyr Gly Pro Phe
100 105 110 .

Gly Pfo Pro Pro Pro Ser Gin Ala Ser Ser Gly GIn Ala Arg Met Phe
115 120 125

Pro Asn Ala Pro Tyr Leu Pro Ser Cys Leu Glu Ser Gin Pro Ala lle
130 135 140

Arg Asn Gin Gly Tyr Ser Thr Val -Thr Phe Asp Gly Thr Pro Ser Tyr
145 | 150 155 160

Gly His Thr Pro Ser His His Ala Ala Gin Phe ProvAsn His Ser Phe
165 170 175

Lys His Glu Asp Pro Met Gly GIn G!n Gly Ser Leu Gly Glu Gin Gin
180 185 190

Tyr Ser Val Pro Pro Pro Val Tyr Gly Cys His Thr Pro Thr Asp Ser
195 200 205

Cys Thr Gly Ser Gin Ala Leu Leu Leu Arg Thr Pro Tyr Ser Ser Asp
210 215 220

Asn Leu Tyr Gin Met Thr Ser Gln Leu Glu Cys Met Thr Trp Asn Gin
225 230 235 240

Met Asn Leu Gly Ala Thr Leu Lys Gly Val Ala Ala Gly Ser Ser Ser
245 250 255



Ser

Ser

His

Gly

305

Arg

Leu

CTyr

Gin

Cys

385

His

Arg

'Afg

Val

Asp

Thr,

290

Val

Pro

Ser

Gin

Leu

370

Lys

Thr

Trp

His

Lys

Asn

275

His

Ala

Phe

His

Cys

355

Lys

Thr

Arg

Pro

His
435

Trp

Thr

260

His

Gly

Pro

Met

Leu

340

Asp

Arg

Cys

Thr

405

Ser
420

Asn

Thr

Val

Thr

Cys

325

Gln

Phe

His

Gln

His

Cys

Met

Glu

Thr

Phe

Leu

310

Ala

Met

Lys

Gin

Arg.

Gly

Pro

Arg

295

Val

Tyr

His

Asp

Arg

375

Lys

390 -

Thr

Gln.

His

Gly

Lys

Gin

Gln Ser Asn

lie

265

Leu

280

Gly

Arg

Pro

Ser

Cys

360

Arg

Phe

Lys

Lys

Arg
440

Ile

Ser

Gly

Arg

345

Glu

His

Ser

Thr

Phe

425

Asn

Cys

GIn

Ala

Cys

330

Lys

Arg

Thr

Arg

Ser
410

Ala

Met

His

Gly

Asp

Ser

315

Asn

His

Arg

Gly

Ser

395

Glu

Arg

Thr

Ser

Ala

Val

300

Glu

Lys

Thr

Phe

Val

380

Asp

Lys

Ser

Lys

Thr Gly Tyr
. 270

GIn Tyr Arg

285

Arg Arg Val

Thr

Afg

Gly

Ser

365

Lys

His

Pro

Asp

Leu
445

Ser

Tyr

Glu

350

Arg

Pro

Leu

Phe

Glu

430

Gin

Glu

Phe

335

Lys

Ser

Phe

Lys

Ser

415

Leu

Leu

Glu
e
Pro
Lys
320
Lys
Pro
Asp
Gin
Thr
400
Cys

Val

Ala



Leu

210> 2

<211> 16

<212> PRT

<{213> Homo sapiens

<400> 2

Lys Arg Tyr Phe Lys Leu Ser His Leu GiIn Met His Ser Arg Lys His
1 5 10 15

<210> 3

211> 15

<212> PRT

<213> Artificial

<220>

{223> positive control peptide for binding to class |l monomer protein
<400> 3

Pro Val Ser Lys Met Arg Met Ala Thr Pro Leu Leu Met Gin Ala
1 5 10 15

210> 4

211> 16

<{212> PRT

<213> Artificial



- <2205

{223> negative control peptide for binding to class || monomer protein
<400> 4

Lys Ala Glu Arg Ala Asp Leu lle Ala Tyr Leu Lys GIn Ala Thr Ala
1 5 10 15



