
DESCRIPTION 

METHOD FOR ACTIVATING HELPER T CELL 

Technical Field 

	

5 	(0001] 

The present invention relates to a method for 

activating helper T cells, which includes the step of 

activating helper T cells by adding a WT1 peptide to 

antigen presenting cells, wherein the WT1 peptide has the 

	

10 	ability to bind to an MHC class II molecule selected from 

HLA-DRB1*08:02 molecule, HLA-DRB1*13:02 molecule, HLA-

DRB1*14:03 molecule, HLA-DRB1*14:05 molecule, HLA-

DQB1*03:02 molecule, and HLA-DQB1*04:01 molecule, a 

composition therefor, a method for activating cytotoxic T 

	

15 	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. This application claims priority to 

and the benefit of Japanese Patent Application No. 2012- 

	

20 	274494, filed December 17, 2012, the entire contents of 

which is incorporated herein by reference. 

Background Art 

[0002] 

	

25 	 The WT1 gene (Wilms' tumor 1 gene) was identified as a 
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causative gene of a Wilms' tumor which is a kidney cancer 

in childhood, and the gene encodes a transcription factor 

having a zinc finger structure (Non-Patent Documents 1 and 

2, herein incorporated by reference). Subsequent studies 

	

5 	showed that the above gene serves as a cancer gene in 

hematopoietic organ tumors or solid cancers (Non-Patent 

Documents 3 to 6, herein incorporated by reference). 

[0003] 

it was shown that cytotoxic T cells (CTLs) specific to 

	

10 	the peptide are induced by stimulating peripheral blood 

mononuclear cells in vitro using a peptide having a portion 

of an amino acid sequence encoding the WT1 protein, and 

these CTLs injure cancer cells of hematopoietic organ 

tumors or solid cancers expressing the WT1 endogenously. 

	

15 	The CTLs recognize the above peptide in the form of 

complex bound to an MHC class I molecule, and thus the 

peptide differs depending on subtypes of the MHC class I 

(Patent Documents 1 to 4,' and Non-Patent Document 7, herein 

incorporated by reference). 

	

20 	[0004] 

On the other hand, the presence of helper T cells 

specific to a cancer antigen is important in orderto 

induce the CTLs effectively (Non-Patent Document 8, herein 

incorporated by reference). The helper T cells are induced 

	

25 	and activated by recognizing a complex of an MHO class II 
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molecule 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, IL-6, or interferons. 

	

5 	Since such helper T cells have a function to activate an 

immune system by promoting proliferation and activation of 

B cells and T cells, it is suggested that the enhancement 

of a function of helper T cells through an MHO class II-

binding antigen peptide in cancer immunotherapy to enhance 

	

10 	effects of a cancer vaccine is useful (Non-Patent Document 

9, herein incorporated by reference). 

[0005] 

It has recently been shown that a promiscuous helper 

peptide which can bind to multiple MHC class II molecules 

	

15 	and activate helper T cells is present among particular 

peptides having a portion of an amino acid sequence 

encoding a WT1 protein (hereinafter, also referred to as 

WT1 peptides in the present specification) (patent 

documents 5 and 6,'herein incorporated by reference). 

	

20 	However, it was very difficult to verify whether or not the 

WT1 peptides also have effects on other MHC class II 

molecules, because of many kinds of MHO class II molecules. 

Prior Art Documents 
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[0006] 
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Disclosure of the Invention 

Problems to be Solved by the Invention 

[0008] 

Accordingly, an object to be achieved by the present 

15 	invention is to provide a method for activating helper T 

cells, a method for activating cytotoxic T cells, by 

applying a particular WT1 peptide to a wide range of MHC 

class II molecule-positive subjects, an activation inducer 

of cytotoxic T cells, a pharmaceutical composition for 

20 	treating/preventing a cancer, and the like. 

Means for Solving the Problems 

[0009] 

Under these circumstances, the present inventors have 

25 	intensively studied and found that a peptide having the 
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amino acid sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu 

Gln Met His Ser Arg Lys His binds to an HLA-DRB1*08:02 

molecule, an HLA-DRB1*13:02 molecule, an HLA-DRB1 4:03 

molecule, an HLA-DRB1*14:05 molecule, an HLK-DQB1*03:02 

	

5 	molecule, and an HLA-D01*04:01 molecule, and activates 

helper T cells and/or cytotoxic T cells. Thus, the present 

invention has been completed. 

[0010] 

The present invention provides: 

	

10 	(1) A method for activating helper T cells, which includes 

the step of activating helper T cells by adding a WT1 

peptide to antigen presenting cells, wherein the WT1 

peptide has the ability to bind to an MHC class II molecule 

selected from an HLA-DRB1*08:02 molecule, an HLA-DRB1*13:02 

	

15 	molecule, an HLA_DRB1*14:03 molecule, an HLA-DRB1*14:05 

molecule, an HLA_DQB1*03:02 molecule, and an HLA-DQB1*04:01 

molecule; 

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

has the ability to bind to at least two MHC class II 

	

20 	molecules of an HLA-DRB1*08:02 molecule, an HLA-DRB1*13:02 

molecule, an HLA-DRB1*14:03 molecule, an HLA-DRB1*14:05 

molecule, an HLA-DQB1*03:02 molecule, and an HLA-DQB1*04:01 

molecule; 

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

	

25 	peptide further has the ability to bind to an MHC class II 
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molecule selected from an HLA-DRB1*01:01 molecule, HLA-

DRB1*04:01 molecule, HLA-DRB1*04:03 molecule, HLA-

DRB1*04:05 molecule, HLA-DRB1*04:06 molecule, H 

DRB1*08:03 molecule, HLA-DRB1*09:01 molecule, HLA- 

	

5 	DRB1*11:01 molecule, HLA-DRB1*15:01 molecule, HLA- 

DRB1*15:02 molecule, HLA-DRB3*02:02 molecule, HLA-

DRB4*01:01 molecule, HLA-DPB1*02:01 molecule, H 

DPB1*03:01 molecule, HLA-DPB1*05:01 molecule, and HLA-

DPB1*09:01 molecule; 

	

10 	(4) The method according to any one of (1) to (3), wherein 

the addition of a WT1 peptide to antigen presenting cells 

is carried out by adding a WT1 peptide, a polynucleotide 

encoding the WT1 peptide, an expression vector containing 

the polynucleotide, or cells containing the expression 

	

15 	vector; 

(5) The method according to any one of (1) to (4), wherein 

the WT1 peptide is a peptide containing the amino acid 

sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gin Met His 

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

	

20 	thereof; 

(6) A composition containing a WT1 peptide for activating 

helper T cells by adding the WT1 peptide to antigen 

presenting cells, wherein the WT1 peptide has the ability 

to bind to an MHO class II molecule selected from an HLA- 

	

25 	DRB1*08:02 molecule, an HLA-DRB1*13:02 molecule, an HLA- 
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DRB1*14:03 molecule, an HLA-DRB1*14:05 molecule, an HLA- 

DQB1*03:02 molecule, and an HLA-DQB1*04:01 molecule; 

(7) The composition according to (6), wherein the WT1 

peptide has the ability to bind to at least two MHC class 

	

5 	II molecules of an HLA-DRB1*08:02 molecule, an HLA- 

DPB1*13:02 molecule, an HLA-DRB1*14:03 molecule, an MLA-

DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-D01*04:01 molecule; 

(8) The composition according to (6) or (7), wherein the 

	

10 	WT1 peptide further has the ability to bind to an MHC class 

II molecule selected from an HLA-DRB1*01:01 molecule, H 

DRB1*04:01 molecule, HLA-DRB1*04:03 molecule, HLA-

DRB1*04:05 molecule, HLA-DRB1*04:06 molecule, HLA-

DRB1*08:03 molecule, HLA-DRB1*09:01 molecule, HLA- 

	

15 	DRB1*11:01 molecule, RLA-DRB1*15:01 molecule, HLA- 

DRB1*15:02 molecule, HLA-DRB3*02:02 molecule, HLA-

DRB4*01:01 molecule, HLA-DPB1*02:01 molecule, HLA-

DPB1*03:01 molecule, HLA-DPB1*05:01 molecule, and HLA-

DPB1*09:01 molecule; 

	

20 	(9) The composition according to any one of (6) to (8), 

wherein the addition of a WT1 peptide to antigen presenting 

cells is carried out by adding a WT1 peptide, a 

polynucleotide encoding the WT1 peptide, an expression 

vector containing the polynucleotide, or cells containing 

	

25 	the expression vector; 
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(10) The composition according to any one of (6) to (9), 

wherein the WT1 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 

	

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 an MHC 

class II molecule selected from an HLA-DRB1*08:02 molecule, 

	

10 	an HLA-DRB1*13:02 molecule, an HLA-DRB1*14:03 molecule, an 

HLA-DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-DQB1*04:01 molecule; 

(12) Helper T cells which recognize a complex of an antigen 

peptide containing a WT1 peptide with an MHC class II 

	

15 	molecule, wherein the MHC class II molecule is an MHC class 

II molecule selected from an HLA-DRB1*08:02 molecule, an 

HLA-DRB1*13:02 molecule, an HLA-DRB1*14:03 molecule, an 

HLA-DRB1*14:05 moleOule, an HLA-DQB1*03:02 molecule, and an 

HLA-DQB1*04:01 molecule; 

	

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

cells according to (11); 

(14) A pharmaceutical composition for treating or 

preventing a cancer, including, as an active ingredient, 

any of the composition according to any one of (6) to (10), 

	

25 	the antigen presenting cells according to (11), the helper 
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T cells according to (12), or the cytotoxic T cells 

according to (13); 

(15) A pharmaceutical composition for activating cytotoxic 

T cells, including, as an active ingredient, any of a WT1 

	

5 	peptide, a polynucleotide encoding the WT1 peptide, an 

expression vector containing the polynucleotide, or cells 

containing the expression vector, and which is administered 

to a subject having an MHC class II molecule selected from 

an HLA-DRB1*08:02 molecule, an HLA-DRB1*13:02 molecule, an 

	

10 	HLA-DR131*14:03 molecule, an HLA-DRB1*14:05 molecule, an 

HLA-DQB1*03:02 molecule, and an HLA-DQB1*04:01 molecule; 

(16) An antibody specifically binding to a WT1 peptide, 

wherein the WT1 peptide has the ability to bind to an MHO 

class II molecule selected from an HLA-DRB1*08:02 molecule, 

	

15 	an HLA-DRB1*13:02 molecule, an HIJA-DRB1*14:03 molecule, an 

HLA-DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-DQB1*04:01 molecule; 

(17) A method for determining the presence or amount of 

WT1-specific helper T cells in a subject positive in 

	

20 	respect to an MHC class II molecule selected from an MLA- 

DRB1*08:02 molecule, an HLA-DRE31*13:02 molecule, an HLA-

DRB1*14:03 molecule, an HLA-DRB1*14:05 molecule, an HLA-

DQ21*03:02 molecule, and an HLA-DQ131*0`4:01 molecule, the 

method includes the steps of: 

	

25 	(a) stimulating a sample obtained from the subject 
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using a WT1 peptide, and 

(b) determining the presence or amount of cytokines or 

helper T cells, wherein the increase of the presence or 

amount of cytokines or helper T cells shows the presence or 

amount of the WT1-specific helper T cells. 

Effects of the Invention 

[0011] 

According to the present invention, a method for 

10 	activating helper T cells, a composition therefor, a method 

for activating cytotoxic T cells, a composition therefor, 

an'activation inducer of cytotoxic T cells, a 

pharmaceutical composition for treating and/or preventing a 

cancer by activating helper T cells and cytotoxic T cells, 

15 	and the like are obtained by applying a WT1 peptide to a 

subject having an MHC class II molecule selected from an 

HLA-DRB1*08:02 molecule, an HLA-DRB1*13:02 molecule, an 

HLA-DRB1*14:03 molecule, an HLA-DRB1*14:05 molecule, an 

HLA-DQB1*03:02 molecule, and an HLA-DQB1*04:01 molecule, 

20 	thus enabling activation of helper T cells and cytotoxic T 

cells in vivo and in vitro in subjects having such an MHC 

class II molecule, and treatment and prevention of a cancer, 

and the like. 

25 	Brief Description of the Drawings 
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[0012] 

Fig. 1 shows HLA restriction of Clone R82-1. The 

horizontal axis shows the amount of IFN-y production 

(pg/ml) upon addition of WT1-332 (black column) or solvent 

(white col 
	

The vertical axis shows types of antigen 

presenting B-LCI, cells. Data represent mean ± SD 

(triplicates). $: Data include extrapolated value(s). 

Fig. 2 shows HLA restriction of Clone R132-1. The 

horizontal axis shows the amount of IFN-y production 

10 	(pg/ml) upon addition of WT1-332 (black column) or solvent 

(white column). The vertical axis shows types of antigen 

presenting B-LCL cells. Data represent mean ± SD 

(triplicates). $: Data include extrapolated value(s). 

Fig. 3 shows HLA restriction of Clone R143-1. The 

15 	horizontal axis shows the amount of IFN-y production 

(pg/ml) upon addition of WT1-332 (black column) or solvent 

(white column). The vertical axis shows types of antigen 

presenting B-LCL cells. Data represent mean ± SD 

(triplicates). $: Data include extrapolated value(s). 

20 	Fig. 4 shows HLA restriction of Clone R145-2. The 

horizontal axis shows the amount of IFN-y production 

(pg/ml) upon addition of WT1-332 (black column) or solvent 

(white col 
	

The vertical axis shows types of antigen 

presenting B-LCL cells. Data represent mean ± SD 

25 	(triplicates). $: Data include extrapolated value(s). 
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Fig. 5 shows HLA restriction of Clone Q32-I. The 

horizontal axis shows the amount of IFN-y production 

(pg/ml) upon addition of WT1-332 (black,column) or solvent 

(white column). The vertical axis shows types of antigen 

	

5 	presenting B-LCL cells. Data represent mean ± SD 

(triplicates). $: Data include extrapolated value(s). 

Fig. 6 shows HLA restriction of Clone Q41-1. The 

horizontal axis shows the amount of IFN-1,  production 

(pg/ml) upon addition of WTI-332 (black column) or solvent 

	

10 	(white column). The vertical axis shows types of antigen 

presenting B-LCL cells. Data represent mean ± SD 

(triplicates). 	Data include extrapolated value(s). 

Modes for Carrying Out the Invention 

	

15 	[0013] 

In one aspect, the present invention provides a method 

for activating helper T cells or cytotoxic T cells, which 

includes the step of activating helper T cells or cytotoxic 

T cells by adding a WT1 peptide to antigen presenting cells, 

	

20 	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 

WT1 peptide used in the present invention is one having the 

	

25 	ability to bind to an MHC class II molecule selected from 
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an HLA-DRB1*08:02 molecule, an HLA-DRB1*13:02 molecule, an 

HLA-DRB1*14:03 molecule, an HLA-DRB1*14:05 molecule, an 

HLA-DQB1*03:02 molecule, and an HLA-DQB1*04:01 molecule. 

Moreover, the WT1 peptide used in the present invention may 

	

5 	be one having the ability to bind to at least two or more 

MHC class II molecules of the above MHC class II molecules. 

Also, the WT1 peptide used in the present invention may 

have the ability to bind to any MHC class II molecule, for 

example, of HLA-DR, HLA-DQ and HLA-DP molecules. 

	

10. 	[0014] 

In the present invention, the WT1 peptide may be a 

peptide having a portion of an amino acid sequence of a 

human WT1 protein depicted in SEQ ID NO:l. The peptide 

according to the present invention has no particular 

• r 

	

15 	limitation in its amino acid sequence and length so far as 

the peptide has the above feature. However, a too long 

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 

	

20 	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 according to the present invention 

	

25 	are those containing the amino acid sequence: Lys Arg Tyr 
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Phe Lys Leu Set His Leu Gin Met His Ser Arg Lys His (SEQ ID 

NO:2). 

[0015] 

In addition, the WT1 peptide used in the present 

	

5 	invention includes variants of the above peptide. The 

variants may contain, for example, a peptide selected from 

the group consisting of peptides having an amino acid 

sequence in which several amino acids, for example, 

preferably 1 to 5, 1 to 4, 1 to 3, more preferably 1 to 

	

10 	amino acids, further preferably one amino acid in the amino 

acid sequence depicted in SEQ ID NO:2 is/are substituted, 

deleted or added. Substitution of amino acids in peptides 

may be carried out at any positions and with any types of 

amino acids, and conservative amino acid substitution is 

	

15 	preferred. Examples of the conservative amino acid 

substitution include substitution of a Glu residue with an 

Asp residue, a Phe residue with a Tyr residue, a Leu 

residue with an Ile residue, an Ala residue with a Ser 

residue, a His residue with an Arg residue and the like. 

	

20 	Preferably, addition or deletion of amino acids may be 

carried out at the N-terminus and the C-terminus in 

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. In 

	

25 	this connection, any of the above peptides must have the 
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ability to bind to an MHC class II molecule selected from 

an HLA-DRB1*08:02 molectle, an HLA-DRB1*13:02 molecule, an 

HLA-DRB1*1.1:03 molecule, an HLA-DRB1*14:05 molecule, an 

HLA-DQB1*03:02 molecule, and an HLA-DQB1*04:01 molecule, 

	

5 	and must activate helper T cells or cytotoxic T cells 

(herein, also referred to as CTL). Also, human MHC 

molecules are generally referred to as HLA molecules, and 

therefore, MHC is used as a synonym of HLA in the present 

specification. 

	

10 	[0016] 

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 sequence can be modified by a known method. 

	

15 	Such modification may be, for example, esterification, 

alkylation, halogenation, phosphorylation and the like on a 

functional group 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 

	

20 	above amino acid sequence. For example, an amino acid, a 

peptide, an analog thereof and the like may be bound to the 

peptide. For example, a histidine tag may be added, or a 

fusion protein may be formed together with a protein such 

as thioredoxin. Alternatively, a detectable label may be 

	

25 	bound to the WT1 peptide. In case these substances are 
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bound to the peptide according to the present invention, 

they may be treated, for example, by an in vivo enzyme and 

the like, or by a process such as intracellular processing 

to finally generate a peptide consisting of the above amino 

	

5 	acid sequence, which is presented on cell surface as a 

complex with an MHC class II molecule, thereby being able 

to obtain an induction effect of helper T cells and/or 

cytotoxic T cells. These substances may be those 

regulating solubility of the peptide according to the 

	

10 	present invention, those improving stability of the peptide 

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 

	

15 	presenting cells or other action. Also, these substances 

may be those increasing an ability to induce CTL, for 

example, helper peptides other than the peptide according 

to the present invention. 

[0017] 

	

20 	 The WT1 peptide used in the present invention can be 

synthesized using a method usually used in the art or a 

modified method thereof. Such a synthesis method is 

disclosed, for example, in Peptide Synthesis, Interscience, 

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

	

25 	New York, 1976; Peptide Synthesis, Maruzen Co., Ltd., 1975; 
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Basis and Experiments of Peptide Synthesis, Maruzen Co., 

Ltd., 1985; Development of Medicines (continuation), Vol. 

14, Peptide Synthesis, Hirokawa Shoten Co., 1991, and the 

like (those references are herein incorporated by 

	

5 	reference). Also, the peptide used in the present 

invention can be prepared using a genetic engineering-

technique on the basis of information of a nucleotide 

sequence encoding the peptide. Such a genetic engineering 

technique is well known to those skilled in the art. Such 

	

10 	a technique can be conducted according to methods such as 

those described in literatures (Molecular Cloning, T. 

Maniatis et al., CSH Laboratory (1983); DNA Cloning, DM. 

Glover, IRL PRESS (1985)) (those references are herein 

incorporated by reference). 

	

15 	[0018] 

Also, the present invention relates to a 

polynucleotide sequence encoding the WT1 peptide described 

above. The polynucleotide sequence encoding the WT1 

peptide may be a DNA sequence or an RNA sequence. In the 

	

20 	present invention, such a polynucleotide sequence may be 

used instead of the WT1 peptide. Such a polynucleotide 

sequence may be used by integrating into a suitable vector. 

The vector includes plasmids, phage vectors, virus vectors 

and the like, for example, pUC118, pUC119, pBR322, pCR3, 

	

25 	pYES2, pYEUra3, pKCR, pCDM8, pGL2, pcDNA3.1, pRc/RSV, 



19 

pRc/CMV, pAcSGHisNT-A, XZAPII, Xgtll and the like. The 

vector may contain, as needed, factors such as an 

expression-inducible promoter, a gene encoding a signal 

sequence, a marker gene for selection, and a terminator. A 

	

5 	method for introducing these genes into cells or living 

bodies, a method for expressing them and the like are known 

to those skilled in the art. 

[0019] 

The antigen presenting cells used in the present 

	

10 	invention are those which can present an antigen peptide 

containing the above WT1 peptide together with an MHC class 

II molecule to helper T cells, and mean, for example, 

dendritic cells, peripheral blood mononuclear cells and the 

like. Accordingly, subjects from which the antigen 

	

15 	presenting cells used in the present invention are derived 

must have the same molecule as an MHC class II Molecule to 

which the WT1 peptide added can bind (for example, any one 

or more MHC class II molecules of an HLA-DRB1*08:02 

molecule, an HLA-DRE1*13:02 molecule, an HLA-DRB1*14:03 

	

20 	molecule, an HLA-DR31*14:05 molecule, an HIJA-DQB1*03:02 

molecule, and an HLA-DQB1*04:01 molecule). 

[0020] 

In the present invention, addition of the WT1 peptide 

to antigen presenting cells may be carried out directly by 

	

25 	addition of the WT1 peptide, or indirectly by addition of a 
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polynucleotide encoding the WT1 peptide or of an expression 

vector containing a polynucleotide encoding the WT1 peptide 

or by addition of cells containing the expression vector. 

Specifically, the addition of a WT1 peptide to antigen 

	

5 	presenting cells may be carried out by having the antigen 

presenting cells contact with the WT1 peptide, or 

introducing a polynucleotide encoding the WTI peptide or an 

expression vector containing the polynucleotide into the 

antigen presenting cells. The above addition can be 

	

10 	carried out by a method known in the art. The above 

polynucleotide encoding the WT1 peptide, expression vector 

containing a polynucleotide encoding the WT1 peptide, and 

cells containing the expression vector can be obtained by a 

,technique well known to those skilled in the art. 

	

15 	Specifically, the polynucleotide used in the present 

invention can be determined on the basis of an amino acid 

sequence of the above WT1 peptide (for example, the amino 

acid sequence depicted in SEQ ID NO:2). The above 

polynucleotide can be prepared, for example, by a DNA or 

	

20 	RNA synthesis, a PCR method and the like. Also, the types 

of expression vectors containing the above polynucleotide, 

sequences contained in addition to the above polynucleotide 

sequence and the like can be selected properly depending on 

the purposes, types and the like of hosts into which the 

	

25 	expression vectors are introduced. The expression vectors 
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include plasmids, phage vectors, virus vectors and the like. 

The cells containing an expression vector can be prepared, 

for example, by transforming host cells. The host cells 

include Escherichia coli cells, yeast cells, insect cells, 

	

5 	animal cells and the like. A method for transforming host 

cells may be a conventional method, and it is possible to 

use, for example, a calcium phosphate method, a DEAE-

dextran method, an electroporation method, and a lipid for 

gene transfer. 

	

10 	[0021] 

In general, helper T cells are activated when a TOR-

CD3 complex on a T cell surface recognizes an antigen 

peptide through an MHC class II molecule on a surface of 

antigen presenting cells, and integrin on a T cell surface 

	

15 	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 

helper T cells but also induction and proliferation of 

helper T cells. Also, helper T cells activated in the 

	

20 	present invention may be undifferentiated T cells (for 

example, naive T cells) and the like. The activated helper 

T cells have a function that activates an immune system by 

promoting induction, proliferation and activation of B 

cells and cytotoxic T cells. Accordingly, the method of 

	

25 	the present invention can be used as an adjunctive therapy 
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for treating a cancer and the like. Also, helper T cells 

activated in vitro using the method of the present 

invention can be used for treating or preventing a cancer 

and the like, or as an adjunctive agent therefor. The 

	

5 	activation of helper T cells can be evaluated, for example, 

by measuring the production or secretion of cytokines such 

as interferons (for example, interferon-y, etc.) and 

interleukins. 

[0022] 

	

10 	 In another aspect, the present invention provides a 

composition for activating helper T cells or cytotoxic T 

cells by adding a WT1 peptide to antigen presenting cells. 

In the present invention, the activation of cytotoxic T 

cells may be carried out by passing through the activation 

	

15 	of helper T cells. Although a WT1 peptide, 

polynucleotide encoding the WT1 peptide, a vector 

containing the polynucleotide, and cells containing the 

vector can be exemplified in the composition of the present 

invention, any molecules may be used providing that they 

	

20 	are factors capable of presenting a WT1 peptide as an 

antigen peptide on a surface of antigen presenting cells. 

These factors can be obtained by a method well known to 

those skilled in the art as described above. 

[0023] 

	

25 	 The WT1 peptide used in the present invention has the 
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ability to bind to any of an HLA-DRB1*08:02 molecule, an 

HLA-DRB1*13:02 molecule, 	HLA-DRB1*14:03 molecule, an 

HLA-DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-DQB1*04:01 molecule, as described above. Also, the WT1 

	

5 	peptide used in the present invention may have the ability 

to bind to at least two or more MHC class II molecules of 

the above MHC class II molecules. Moreover, the WT1 

peptide used in the present invention may have the ability 

to bind to any MHC class II molecule of HLA-DR, HLA-DQ, or 

	

10 	HLA-DP molecules. 

[0024] 

When the composition of the present invention is 

administered to a subject having any one or more MHC class 

II molecules of an HLA-DRB1*08:02 molecule, an HLA- 

	

15 	DRB1*13:02 molecule, an HLA-DRB1*14:03 molecule, an HLA- 

DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-D01*04:01 molecule, an immune system is activated by 

activation of helper T cells and/or cytotoxic T cells in 

the subject. Also, the WT1 gene is highly expressed in 

	

20 	various cancers and tumors, for example, in hematological 

malignancy such as leukemia, myelodysplastic syndrome, 

multiple myeloma and malignant lymphoma, as well as in 

solid cancers such as stomach cancer, colorectal cancer, 

lung cancer, breast cancer, germ-cell cancer, liver cancer, 

	

25 	skin cancer, bladder cancer, prostate cancer, uterus cancer, 
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cervical cancer and ovary cancer, and therefore, the 

composition of the present invention can be used as an 

adjunctive agent for treating or preventing a cancer. 

Alternatively, helper T cells, cytotoxic T cells and the 

	

5 	like, which are activated using the composition of the 

present invention, can be used, for example, as an 

adjunctive agent for treating the above cancers. 

[0025] 

In addition to the above WT1 peptide, polynucleotide 

	

10 	encoding the WT1 peptide, vector containing the 

polynucleotide, and cells containing the vector, the 

composition of the present invention may contain, for 

example, a carrier, an excipient, an additive and the like. 

The above WT1 peptide and the like contained in the 

	

15 	composition of the present invention activate helper T 

cells and/or cytotoxic T cells in a WT1 peptide-specific 

manner, and therefore, the composition may contain a known 

MHC class 1-restrictive WT1 peptide, or may be applied 

together with such a peptide. 

	

20 	[0026] 

A method for applying the composition of the present 

invention 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 

	

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

administration, subcutaneous administration, intramuscular 

administration, intravenous administration, transnasal 

administration, oral administration and the like, or 

	

5 	addition to a culture fluid of antigen presenting cells, 

but is not limited thereto. The amount of the above WT1 

peptide and the like contained in the composition of the 

present invention, the form of the composition, the 

application frequency of the composition and the like can 

	

10 	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 

cells. 

[0027] 

	

15 	In still another aspect, the present invention 

provides a method for treating or preventing a cancer in a 

subject, which includes the step of activating helper T 

cells or cytotoxic T cells by adding a WT1 peptide to 

antigen presenting cells, wherein the WT1 peptide has the 

	

20 	ability to bind to an MHO class II molecule selected from 

an HLA-DRB1*08:02 molecule, an HLA-DRB1*13:02 molecule, an 

HLA-DRB1*14:03 molecule, an HLA-DRB1*14:05 molecule, an 

HLA-DQB1*03:02 molecule, and an HLA-DQB1*04:01 molecule. 

The method of the present invention activates an immune 

	

25 	system in a subject by activating helper T cells and/or 
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cytotoxic T cells, thereby treating or preventing a cancer 

in a subject. In the method of the present invention, the 

step of activating cytotoxic T cells may be carried out by 

passing through the step of activating helper T cells. The 

	

5 	addition of the WT1 peptide to antigen presenting cells may 

be carried out directly by addition of the WT1 peptide, or 

indirectly by addition of a polynucleotide encoding the WT1 

peptide or of an expression vector containing a 

polynucleotide encoding the WT1 peptide or by addition of 

	

10 	cells containing the expression vector. The above 

polynucleotide encoding the WT1 peptide, expression vector 

containing a polynucleotide encoding the WT1 peptide, and 

cells containing the expression vector can be obtained by a 

method well known to those skilled in the art, as described 

	

15 	above. Subjects to which the method of the present 

invention can be applied are those positive in respect to 

an MHC class II molecule selected from an HLA-DRB1*08:02 

molecule, an HLA-DRB1*13:02 molecule, an HLA-DRE1*14:03 

molecule, an HLA-DRB1*14:05 molecule, an HLA-DQB1*03:02 

	

20 	molecule, and an HLA-DQB1*04:01 molecule. Cancers to which 

the present invention can be applied may be any cancers, 

and include, for example, hematopoietic organ tumors such 

as leukemia, myelodysplastic syndrome, multiple myeloma and 

malignant lymphoma, as well as solid cancers such as 

	

25 	stomach cancer, bowel cancer, lung cancer, breast cancer, 
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germ-cell cancer, liver cancer, skin cancer, bladder cancer, 

prostate cancer, uterus cancer, cervical cancer and ovary 

cancer. Also, the method of the present invention may be 

used together with a method for treating or preventing a 

	

5 	cancer using an MHC class I molecule-restrictive WT1 

peptide or a pharmaceutical composition therefor. 

[0028] 

In still another aspect, the present invention 

provides use of a WT1 peptide for preparing the above 

	

10 	composition, of a polynucleotide encoding the WT1 peptide, 

of a vector containing the polynucleotide, and of cells 

containing the vector  

[0029] 

In still further aspect, the present invention relates 

	

15 	to a kit containing the above WT1 peptide, polynucleotide 

encoding the WT1 peptide, vector containing the 

polynucleotide, or cells containing the vector, for 

activating helper T cells and/or cytotoxic T cells by 

adding the WT1 peptide to antigen presenting cells, wherein 

	

20 	the WT1 peptide has the ability to bind to an MHC class II 

molecule selected from an HLA-DRE1*08:02 molecule, an HLA-, 

DRB1*13:02 molecule, an HLA-DRB1*14:03 molecule, an HLA-

DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-DQB1*04:01 molecule. Preferably, the kit is used in 

	

25 	the above method for activating helper T cells or cytotoxic 
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T cells. The kit of the present invention may contain, for 

example, an obtaining means of antigen presenting cells, an 

evaluating means of activity of helper T cells and/or 

cytotoxic T cells and the like, in addition to the WTI 

	

5 	peptide. In general, the kit is accompanied with an 

instruction manual. It is possible to effectively activate 

helper T cells or cytotoxic T cells using the kit of the 

present invention. 

[0030] 

	

10 	In another aspect, the present invention provides 

antigen presenting cells which present a complex of an 

antigen peptide containing a WTI peptide with an MHC class 

II molecule. In this case, the MHC class II molecule may 

be any molecule of an HLA-DRB1*08:02 molecule, an HLA- 

	

15 	DRE1*13:02 molecule, an HLA-DRB1*14:03 molecule, an HLA- 

DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-DQB1*04:01 molecule, or may be at least two or more 

molecules of the above MHC class II molecules. The antigen 

presenting cells of the present invention may be prepared 

	

20 	using a technique known to those skilled in the art. For 

example, they may be prepared by isolating cells having an 

antigen presenting ability from a cancer patient, and then 

pulsing the isolated cells with the above WT1 peptide (for 

example, peptide having the amino acid sequence as shown in 

	

25 	SEQ ID NO:2) or with a polynucleotide encoding the WTI 
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peptide, or introducing an expression vector containing the 

polynucleotide into the cells, thereby allowing a complex 

of an antigen peptide containing the WT1 peptide with an 

MHC class II molecule to present on the cell surface 

	

5 	(Cancer Immunol. Immunother. 46:82, 1998, J. Immunol., 158: 

p1796, 1997, Cancer Res., 59: p1184, 1999, Cancer Res., 56: 

p5672, 1996, J. Immunol., 161: p5607, 1998, J. Exp. Med., 

184: p465, 1996) (those references are herein incorporated 

by reference). In the present specification, the cells 

	

10 	having an antigen presenting ability are not limited po far 

as they express an MHC class II molecule capable  

presenting a WT1 peptide on the cell surface, and 

peripheral blood mononuclear cells or dendritic cells 

having a high antigen presenting ability are preferred. 

	

15 	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 

	

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

cell therapy) as an active ingredient of a pharmaceutical 

composition. 

[00311 

In still another aspect, the present invention 

	

25 	provides helper T cells which recognize a complex of an 
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antigen peptide containing a WT1 peptide with an MHC class 

II molecule. In this case, the MHC class II molecule may 

be any molecule of an HLA-DRB1*08:02 molecule, an HLA-

DRB1*13:02 molecule, an HLA-DRB1*14:03 molecule, an HLA- 

	

5 	DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-DQB1*04:01 molecule, or may be at least two or more 

molecules of the above MHC class II molecules. The helper 

T cells 
	

the present invention include, for example, 

those recognizing a complex of an antigen peptide 

	

10 	containing a peptide consisting of the amino acid sequence 

depicted in SEQ ID NO:2 with an MHC class II molecule 

selected from an HLA-DRB1*08:02 molecule, an HLA-DRB1*13:02 

molecule, an HLA-DRB1*14:03 molecule, an HLA-DRB1*14:05 

molecule, an HLA-DQB1*03:02 molecule, and an HLA-D01*04:01 

	

15 	molecule. The helper T cells of the present invention can 

easily be prepared and obtained by those skilled in the art 

using a technique known in the art (Iwata, M. et al., Eur. 

J. Immunol, 26, 2081 (1996)) (the reference is herein 

incorporated by reference). 

	

20 	[0032] 

In still another aspect, the present invention 

provides cytotoxic T cells which are activated by helper T 

cells recognizing a complex of an antigen peptide 

containing a WT1 peptide with an MHC class II molecule. 

	

25 	The cytotoxic T cells of the present invention include, for 
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example, those activated by helper T cells recognizing a 

complex of an antigen peptide containing a peptide 

consisting of the amino acid sequence as shown in SEQ ID 

NO:2 with an MHC class II molecule selected from an HLA- 

	

5 	DRB1*08:02 molecule, an HLA-DRB1*13:02 molecule, an HLA- 

DRB1*14:03 molecule, an HLA-DRB1*14:05 molecule, an HLA-

DQB1*03:02 molecule, and an HLA_DQB1*04:01 molecule.. The 

cytotoxic T cells of the present invention can easily be 

prepared by those skilled in the art using a known 

	

10 	technique. For example, they are prepared by isolating 

peripheral blood lymphocytes from a patient, and 

stimulating them in vitro with a peptide (for example, 

peptide having the amino acid sequence depicted in SEQ ID 

NO:2), a polynucleotide encoding the peptide, or an 

	

15 	expression vector containing the polynucleotide (Journal of 

Experimental Medicine 1999, 190:1669) (the reference is 

herein incorporated by reference). The cytotoxic T cells 

thus prepared can be used as an active ingredient of a 

pharmaceutical composition for treating or preventing a 

	

20 	cancer and the like. 

[0033) 

In still another aspect, the present invention 

provides an HLA tetramer having the above antigen peptide 

containing a WT1 peptide and an MHC class II molecule. The 

	

25 	MHC class II molecule may be any molecule of an HLA- 
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DRB1*08:02 molecule, an HLA-DRB1*13:02 molecule, an HLA-

DRB1*14:03 molecule, an HLA-DRB1*14:05 molecule, an HLA-

DQB1*03:02. molecule, and an HLA-DQB1*04:01 molecule, or may 

be at least two or more molecules of the above MHC class II 

	

5 	molecules. In the present specification, the HLA tetramer 

means a tetramerized product which is obtained by 

biotinylating a complex (HLA monomer) obtained by 

association of n HLA protein with a peptide, and then 

binding the biotinylated product to avidin. HLA tetramers 

	

10 	containing various antigen peptides are commercially 

available, and it 	possible to prepare the HLA tetramer 

of the present invention easily (Science 279: 2103-2106 

(1998), Science 274: 94-96 (1996)) (the reference is herein 

incorporated by reference). The tetramer of the present 

	

15 	invention is preferably labeled with fluorescence 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 

fluorescence microscope. The HLA tetramer in the present 

	

20 	invention is not limited to a tetramer, and it is also 

possible to use a multimer such as a pentamer and a 

dendrimer, as needed. In the present specification, the 

multimer means a multimerized product which is obtained by 

binding two or more complexes (HLA monomers) obtained by 

	

25 	association of an HLA protein with a peptide using a known 
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technique. 

[0034) 

In another aspect, the present invention provides a 

pharmaceutical composition for activating helper T cells or 

	

5 	cytotoxic T cells, which contains, as an active ingredient, 

any of the above-mentioned composition, antigen presenting 

cells, helper T cells, cytotoxic T cells or tetramer. The 

pharmaceutical composition of the present invention may 

contain, as an active ingredient, any one or more of the 

	

10 	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 

pharmaceutical composition of the present invention can be 

	

15 	applied to various cancers and tumors expressing WT1, 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 

cancer, bowel cancer, lung cancer, breast cancer, germ-cell 

	

20 	cancer, liver cancer, skin cancer, bladder cancer, prostate 

cancer, uterus cancer, cervical cancer and ovary cancer. 

Also, the pharmaceutical composition of the present 

invention can be used for administering to a subject having 

an MHC class II molecule selected from an HLA_DRB1*08:02 

	

25 	molecule, an HLA-DRB1*13:02 molecule, an HLA-DRB1*14:03 
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molecule, an HLA_DRB1*14:05 molecule, an HIA-DQB1*03:02 

molecule, and an HLA-DUI*04:01 molecule. The 

pharmaceutical composition of the present invention may be 

used together with other method for treating or preventing 

	

5 	a cancer or pharmaceutical composition therefor. Moreover, 

the pharmaceutical composition of the present invention may 

contain an activating agent, a proliferating agent, an 

inducing agent and the like of helper T cells or cytotoxic 

T cells, or may contain a known MHC class I-restrictive WTI 

	

10 	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. 

	

15 	The administration method of the pharmaceutical composition 

of the present invention can be selected properly depending 

on conditions such as a type of diseases, a state of 

subjects and a target site. The method includes, for 

example, intradermal administration, subcutaneous 

	

20 	administration, intramuscular 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 present invention, the 

	

25 	dosage form of the composition, the administration 
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frequency of the composition and the like can be selected 

properly depending on conditions such as a type of diseases, 

a state of subjects, a target site and the like. 

(0036] 

	

5 	In still another aspect, the present invention 

provides a method for treating or preventing a cancer, 

which include the step of administering any of the above-

mentioned composition, antigen presenting cells, helper T 

cells, cytotoxic T cells or tetramer to a subject in an 

	

10 	effective amount, wherein the subject has an MHO class II 

molecule selected from an HLA-DRB1*08:02 molecule, an HLA-

DRB1*13:02 molecule, an HIA-DRB1*14:03 molecule, an HLA-

DRB1*14:05 molecule, an HLA-D(2131*03:02 molecule, and an 

HLA-DQB1*04:01 molecule. Cancers which can be treated or 

	

15 	prevented by the method of the present invention are 

various cancers and tumors expressing WT1, for example, 

hematopoietic organ tumors such as leukemia, 

myelodysplastic syndrome, multiple myeloma and malignant 

lymphoma, as well as solid cancers such as stomach cancer, 

	

20 	bowel cancer, lung cancer, breast cancer, germ-cell cancer, 

liver cancer, skin cancer, bladder cancer, prostate cancer, 

uterus cancer, cervical cancer and ovary cancer. The 

method of the present invention may be used together with 

other method for treating or preventing a cancer, for 

	

25 	example, a method for treating or preventing a cancer using 
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a known MHC class I molecule-restrictive WT1 peptide. 

[0037] 

In still another aspect, the present invention 

provides use of any of the above-mentioned composition, 

	

5 	antigen presenting cells, helper T cells, cytotoxic T cells 

or tetramer for preparing the above pharmaceutical 

composition. 

[0038] 

In one aspect, the present invention relates to an 

	

10 	antibody which specifically binds to the above WT1 peptide 

or polynucleotide encoding the WT1 peptide (hereinafter, 

the antibody is also referred to as an anti-WT1 antibody). 

The antibody of the present invention may be either of a 

polyclonal antibody or a monoclonal antibody. Specifically, 

	

15 	an antibody which specifically binds to a peptide having 

the amino acid sequence as shown in SEQ ID NO:2 and the 

like may be mentioned. A method for preparing such an 

antibody is already known, and the antibody of the present 

invention can be prepared according to such a conventional 

	

20 	method as well (Current protocols in Molecular Biology, 

Ausubel et al. (ed.), 1987, John Wiley and Sons (pub.), 

Section 11.12-11.13, Antibodies; A Laboratory Manual, Lane, 

H. D. et al. (ed.), Cold Spring Herber Laboratory Press 

(pub.), New York, 1989) (those references are herein 

	

25 	incorporated by reference). For example, a nonhuman animal 
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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 conventional method. On the other 

	

5 	hand, in the case of a monoclonal antibody, a nonhuman 

animal such as mouse is immunized using the peptide used in 

the present invention (a peptide having the amino acid 

sequence depicted in SEQ ID NO:2), and the resulting spleen 

cells and myeloma cells are fused to prepare hybridoma 

	

10 	cells, from which the monoclonal antibody can be obtained 

(Current protocols in Molecular Biology, Ausubel et al. 

(ed.), 1987, John Wiley and Sons (pub.), Section 11.4-

11.11) (the reference is herein incorporated by reference 

Also, the preparation of the anti-WTI antibody of the 

	

15 	present invention can be carried out by boosting an 

immunological reaction using various adjuvants depending on 

a host. Such adjuvants include a mineral gel (for example, 

Freund's adjuvant, aluminum hydroxide, etc.), a surfactant, 

a human adjuvant and the like. The anti-WT1 antibody of 

	

20 	the present invention can be used for affinity 

chromatography, immunological diagnosis and the like. A 

method for the immunological diagnosis can be selected 

properly from immunoblotting, radioimmunoassay (RIA), 

enzyme-linked immunosorbent assay (ELISA), fluorescent or 

	

25 	luminescent measurement and the like. 
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[0039] 

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 an MHC class II 

	

5 	molecule selected from an HLA-DRB1*08:02 molecule, an HLA- 

DRB1*13:02 molecule, an HLA-DRE1*14:03 molecule, an HLA-

DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-DQB1*04:01 molecule, the method including the steps o • 

(a) reacting a sample obtained from the subject with 

	

10 	the above anti-WT1 antibody, and then 

(b) determining the presence or amount of the above 

anti-WT1 antibody contained in the sample. 

A sample obtained from a subject having an MHC class 

II molecule selected from an HLA-DRB1*08:02 molecule, an 

	

15 	HLA-DRE1*13:02 molecule, an HLA-DRB1*14:03 molecule, an 

HLA_DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-DQB1*04:01 molecule can be used as a sample used in the 

above step (a). Samples used in the above step (a) include, 

for example, body fluid and tissues such as blood and 

	

20 	lymphocytes. Those skilled in the art can properly obtain 

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 

	

25 	anti-WT1 antibody, and therefore, the present invention can 



39 

be used for diagnosis, prognosis and the like of a cancer. 

The above anti-WT1 antibody may be labeled. As a label, 

known labels such as a fluorescent label and a radioactive 

label can be used. By labeling, it becomes possible to 

	

5 	carry out the determination of the presence or amount of a 

WT1 peptide simply and rapidly. 

[0040] 

In still another aspect, the present invention relates 

to a kit for determining the presence or amount of a WT1 

	

10 	peptide, which contains the above anti-WT1 antibody as an 

essential constituent. The kit of the present invention 

may contain, for example, means for obtaining the anti-WT1 

antibody and means for evaluating anti-WT1 antibody, and 

the like, in addition to the above anti-WT1 antibody. In 

	

15 	general, the kit is accompanied with an instruction manual. 

By using the kit of the present invention, it becomes 

possible to determine the presence or amount of a WT1 

peptide simply and rapidly in the above method for 

determining the presence or amount of a WT1 peptide. 

	

20 	[0041] 

In still another aspect, the present invention 

provides a method for determining the presence or amount of 

WTI-specific helper T cells or WT1-specific cytotoxic T 

cells in a subject positive in respect to an MHC class II 

	

25 	molecule selected from an HLA-DRB1*08:02 molecule, an HLA- 
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DRB1*13:02 molecule, an HLA-DRB1*14:03 molecule, an HLA-

DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HIA-D01*04:01 molecule, the method including the steps of: 

(a) stimulating a sample obtained from the subject 

	

5 	using a WT1 peptide, and 

(b) determining the presence or amount of cytokines, 

helper T cells or cytotoxic T cells, and wherein the 

increase of the presence or amount of cytokines, helper T 

cells or cytotoxic T cells shows the presence or amount of 

	

10 	the WT1-specific helper T cells or WT1-specific cytotoxic T 

cells. 

Samples in the present invention may be any samples so 

far as they contain antigen presenting cells, and include, 

for example, peripheral blood mononuclear cells, invasive 

	

15 	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 present invention may be derived from healthy donors or 

from cancer patients. By using those cells derived from 

	

20 	healthy donors, for example, it becomes possible to 

diagnose whether the 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 

	

25 	whether a WT1 immunotherapy has an effect in the cancer 
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patients, or other conditions. In the method of the 

present invention, samples obtained may be cultured before 

and after stimulation with a WT1 peptide, and the culture 

conditions can be determined properly by those skilled in 

	

5 	the art. The stimulation of these cells with a WT1 peptide 

can be carried out using a known technique such as 

electroporation, and may be carried out either in vitro or 

in vivo. The production of a cytokine, the presence of a 

reaction of helper T cells or cytotoxic T cells, the amount 

	

10 	of a cytokine produced, or the amount of helper T cells or 

cytotoxic T cells reacted can be determined by a known 

method. 

[0042] 

In still another aspect, the present invention relates 

	

15 	to a kit for determining the presence or amount of WT1 

peptide, which contains the above WT1 peptide as an 

essential component. The kit of the present invention may  

contain, for example, an obtaining means of samples, an 

evaluating means such as cytokines, in addition to the 

	

20 	above WT1 peptide. In general, the kit is attached with an 

instruction manual. By using the kit of the present 

invention, it becomes possible to determine the presence or 

amount of a WT1 peptide simply and rapidly in the above 

method for determining the presence or amount of a WT1 

	

25 	peptide. 
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[0043] 

The present invention also provides: 

a composition comprising a WT1 peptide for activating 

helper T cells by adding the WT1 peptide to antigen 

	

5 	presenting cells, wherein helper T cells recognize a 

complex of the WT1 peptide and an MHO class II molecule 

selected from an HLA-DRB1*08:02 molecule, an HLA-DRB1*13:02 

molecule, an HLA-DRB1*14:03 molecule, an HLA-DRB1*14:05 

molecule, an HLA-DQB1*03:02 molecule, and an HLA-DQB1*04:01 

	

10 	molecule, and a pharmaceutical composition for treating or 

preventing a cancer which comprises the composition as an 

active ingredient; 

a pharmaceutical composition for treating or 

preventing a cancer, comprising, as an active ingredient, 

	

15 	any of a WT1 peptide, a polynucleotide encoding the WT1 

peptide, an expression vector containing the polynucleotide, 

or cells containing the expression vector, and which is 

administered to a subject having an MHO class II molecule 

selected from an HLA-DRB1*08:02 molecule, an HIJA-DRB1*13:02 

	

20 	molecule, an HLA-DRB1*14:03 molecule, an HLA-DRB1*14:05 

molecule, an HLA-DQB1*03:02 molecule, and an HLA-DQB1*04:01 

molecule; and 

a method for activating helper T cells, which 

comprises the step of activating helper T cells by adding a 

	

25 	WT1 peptide to antigen presenting cells, wherein helper T 
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cells recognize a complex of the WT1 peptide and an MHC 

class II molecule selected from an HLA-DRB1*08:02 molecule, 

an HLA-DRB1*13:02 molecule, an HLA-DRB1*14:03 molecule, an 

HLA-DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

	

5 	HLA-DQB1*04:01 molecule. 

[0044] 

The present invention also provides the followings: 

(1) A composition for activating helper T cells which 

comprises a WT1 peptide, a polynucleotide encoding the WT1 

	

10 	peptide, an expression vector containing the polynucleotide, 

or cells containing the expression vector, wherein helper T 

cells recognize a complex of the WT1 peptide and an MHC 

class II molecule selected from an HLA-DRB1*08:02 molecule,  

an HLA-DRB1*13:02 molecule, an HLA-DRB1*14:03 molecule, an 

	

15 	HLA-DRB1*14:05 molecule, an HLA-DQB1*0.3:02 molecule, and an 

HLA-DQB1*04:01 molecule. 

(2) A composition for activating cytotoxic T cells which 

comprises a WT1 peptide, a polynucleotide encoding the WT1 

peptide, an expression vector containing the polynucleotide, 

	

20 	or cells containing the expression vector, wherein the 

composition is administered to a subject having an MHC 

class II molecule selected from an HLA-DRB1*08:02 molecule, 

an HLA-DRB1*13:02 molecule, an HLA-DRB1*14:03 molecule, an 

HLA-DRB1*14:05 molecule, an HLA_DQB1*03:02 molecule, and an 

	

25 	HLA-DQB1*04:01 molecule. 
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(3) A composition for treating or preventing a cancer which 

comprises a WT1 peptide, a polynucleotide encoding the WT1 

peptide, an expression vector containing the polynucleotide, 

or cells containing the expression vector, wherein the 

	

5 	composition is administered to a subject having an MHC 

class II molecule selected from an HLA-DRB1*08:02 molecule, 

an HLA-DR31*13:02 molecule, an HLA-DRB1*14:03 molecule, an 

HLA-DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-DQB1*04:01 molecule. 

	

10 	(4) The composition according to any one of (1)-(3), which 

comprises a WT1 peptide. 

(5) The composition according to any one of (1)-(4),  

wherein the WT1 peptide is a peptide containing the amino 

acid sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gin Met 

	

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

modification thereof. 

(6) The composition according to (5), wherein the WT1 

peptide is a peptide containing the amino acid sequence: 

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

	

20 	His (SEQ ID NO:2). 

(7)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 an MHC 

class II molecule selected from an HLA-DRB1*08:02 molecule, 

	

25 	an HLA-DRB1*13:02 molecule, an HLA-DRB1*14:03 molecule, an 
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HLA-DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-DQB1*04:01 molecule. 

(8) The antigen presenting cells according to (7), wherein 

the WT1 peptide is a peptide containing the amino acid 

	

5 	sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gin Met His 

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

thereof. 

(9) The antigen presenting cells according to (8), wherein 

the WT1 peptide is a peptide containing the amino acid 

	

10 	sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gin Met His 

Ser Arg Lys His (SEQ ID NO:2). 

(10) Helper T cells which recognize a complex of an antigen 

peptide containing a WTI peptide with an MHC class II 

molecule, wherein the MHC class II molecule is an MHC class 

	

15 	II molecule selected from an HLA-DRB1*08:02 molecule, an 

HLA-DRE1*13:02 molecule, an HLA-DRB1*14:03 molecule, an 

HLA-DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-DQB1*04:01 molecule. 

(11) The Helper T cells according to (10), wherein the WT1 

	

20 	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 modification thereof. 

(12) The Helper T cells according to (11), wherein the WT1 

peptide is a peptide containing the amino acid sequence: 

	

25 	Lys Arg Tyr Phe Lys Leu Ser His Leu Gln Met His Ser Arg Lys 
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His (SEQ ID NO:2). 

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

cells according to (12). 

(14) A pharmaceutical composition for treating or 

	

5 	preventing a cancer, comprising, as an active ingredient, 

any of the antigen presenting cells according to any one of 

(7)-(9), the helper T cells according to any one of (10)-

(12), or the cytotoxic T cells according to claim (13). 

[0045] 

	

10 	The present invention also provides the followings: 

(1) A method for activating helper T cells, which comprises 

the step of activating helper T cells by adding a WT1 

peptide to antigen presenting cells, wherein helper T cells 

recognize a complex of the WT1 peptide and an MHC class II 

	

15 	molecule selected from an HLA-DRB1*08:02 molecule, an HLA- 

DRB1 13:02 molecule, an HLA-DRB1*14:03 molecule, an HLA-

DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-DQB1*04:01 molecule. 

(2) The method according to (1), wherein the addition of a 

	

20 	WT1 peptide to antigen presenting cells is carried out by 

having the antigen presenting cells contact with the WT1 

peptide, or introducing a polynucleotide encoding the WT1 

peptide or an expression vector containing the 

polynucleotide into the antigen presenting cells. 

	

25 	(3) A method for activating cytotoxic T cells, which 
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comprises administering a WT1 peptide, a polynucleotide 

encoding the WT1 peptide, an expression vector containing 

the polynucleotide, or cells containing the expression 

vector to a subject having an MHC class II molecule 

5 	selected from an HLA-DRB1*08:02 molecule, an HLA-DRB1*13:02 

molecule, an HLA-DRB1*14:03 molecule, an HLA-DRB1*14:05 

molecule, an HLA-DQB1*03:02 molecule, and an HLA-DQB1*04:01 

molecule. 

(4) A method for treating or preventing a cancer, which 

10 comprises administering WT1 peptide, a polynucleotide 

encoding the WT1 peptide, an expression vector containing 

the polynucleotide, or cells containing the expression 

vector to a subject having an MHC class II molecule 

selected from an HLA-DRB1*08:02 molecule, an HLA-DRB1*13:02 

15 	molecule, an HLA-DRB1*14:03 molecule, an HLA-DRB1*14:05 

molecule, an HLA-D01*03:02 molecule, and an HLA-DQB1*04:01 

molecule. 

(5) The method according to any one of (1)—(4), wherein the 

WT1 peptide is a peptide containing the amino acid 

20 	sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gin Met His 

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

thereof. 

(6) The method according to (5), wherein the WT1 peptide is 

a peptide containing the amino acid sequence: Lys Arg Tyr 

25 	Phe Lys Leu Ser His Leu Gin Met His Ser Arg Lys His (SEQ ID 
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NO:2). 

[0046] 

The present invention also provides the followings: 

(1) Use of a WT1 peptide, a polynucleotide encoding the WT1 

	

5 	peptide, an expression vector containing the polynucleotide, 

or cells containing the expression vector for the 

preparation of a medicament for activating helper T cells, 

wherein helper T cells recognize a complex of the WT1 

peptide and an MHC class II molecule selected from an HLA- 

	

10 	DRB1*08:02 molecule, an HLA-DRB1*13:02 molecule, an HLA- 

DRB1*14:03 molecule, an HLA-DRB1*14:05 molecule, an HLA-

DQB1*03:02 molecule, and an HLA-DQB1*04:01 molecule. 

(2) Use of a WTI peptide, a polynucleotide encoding the WT1 

peptide, an expression vector containing the polynucleotide, 

15 or cells containing the expression vector for the 

preparation of a medicament for activating cytotoxic T 

cells, wherein the medicament is administered to a subject 

having an MHC class II molecule selected from an HLA-

DRB1*08:02 molecule, an HLA-DRB1*13:02 molecule, an HLA- 

	

20 	DRB1*14:03 molecule, an HLA-DRB1*14:05 molecule, an HLA- 

DQB1*03:02 molecule, and an HLA-DQB1*04:01 molecule. 

(3) Use of a WT1 peptide, a polynucleotide encoding the WT1 

peptide, an expression vector containing the polynucleotide, 

or cells containing the expression vector for the 

	

25 	preparation of a medicament to treat or prevent a cancer, 
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wherein the medicament is administered to a subject having 

an MHC class II molecule selected from an HLA-DRB1*08:02 

molecule, an HLA-DRB1*13:02 molecule, an HLA-DRB1*14:03 

molecule, an HLA-DRB1*14:05 molecule, an HLA7DQB1*03:02 

	

5 	molecule, and an HLA-DQB1*04:01 molecule. 

(4) The use according to any one of (1)-(3), for the 

preparation of a medicament comprising a WT1 peptide. 

(5) The use according to any one of (1)-(4), wherein the 

WTI peptide is a peptide containing the amino acid 

	

10 	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. 

(6) The use according to (5), wherein the WT1 peptide is a 

peptide containing the amino acid sequence: Lys Arg Tyr Phe 

	

15 	Lys Leu Ser His Leu Gin Met His Ser Arg Lys His (SEQ ID 

NO:2). 

[0047] 

The present invention will be described in detail and 

specifically by way of examples, but they should not be 

	

20 	construed as limiting the present invention. 

Examples 

[0048] 

Example 1: Establishment of WT1 peptide (SEQ ID NO: 2)- 

	

25 	specific Thl clone cells 
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WT1 peptide (SEQ ID NO: 2) (referred to as WT1-332 

hereinafter)-specific Thl clone cells (referred to as "the 

Thl clone cells" hereinafter) was established as described 

below. 

[0049] 

(1) Test Materials 

Main materials used are indicated below. 

Test compound 

[Table 1] 

Compound Name Lot Number Supplier 
WT1-332* 100521 American Peptide Company, 

Inc. 

10 	Storage conditions: freezer preset at -30°C 

*WT1-332 :Lys Arg Tyr P e Lys Leu Ser His Leu Gin Met His 

Ser Arg Lys His (SEQ ID NO: 2) 

[0050] 

Preparation of Test Compound 

15 	WT1-332 was dissolved in 10 mM acetic acid at 20 mg/mL. 

The solution was sterilized by filtration and stored in a 

freezer preset at -30°C. 

[0051] 

Peripheral blood mononuclear cell (PBMC) as feeder cell 

20 	1) Name of cell: PBMC 

2) Source: Peripheral blood from healthy human adult donor 

After linkable anonymizing was performed and written 

informed consent was obtained under the control of a 
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personal information manager, blood was obtained from the 

donor and manipulated in this experiment. 

3) Sample condition: Any of feeders is different from the 

sample for cloning. 

	

5 	4) Blood collection: 40 mL of heparinized peripheral blood 

[0052] 

B-LCL cell line as feeder cell 

5) Name of cell: B-LCL cell line 

6) Source: Human peripheral blood 

	

10 	7) Supplier: RIKEN CELL BANK or IHWG CELL BANK 

[0053] 

Groups 

[Table 2] 

Group # Agent Measurement Well* 
7  solvent ICS or Production of IFN-y 1 or 
2 WT1-332 (pg/ml) 

*After the intracelllar cytokine staining (ICS) and cloning, 

15 	th first test of ELISA was conducted in one well. 

[0054] 

Reagents 

Among the reagents used in the test, important ones 

were listed below. 

20 	[Table 3] 

Name Cat number Supplier 
OptEIA 	ELISA 	set 	(human 
IFN-/) 

555142 BD Biosciences 

BD OptEIA Reagent Set B 550534 BD Biosciences 
Phytohaemagglutinin 	(PHA) 30852801 remel. 
MACS CD4 MicroBeads 120-000-440 Milteny Biotec 
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[0055] 

Preparation of Culture Medium 

Human AB Serum and Fetal bovine serum (FBS) were used 

	

5 	after inactivation and filtration through a 0.2 Fun filter. 

Twenty U/mL heparin HBSS, 10% FBS/RPMI-1640 (100 units/mL 

penicillin, 100 lAg/mL streptomycin), and 10% human AB 

serum-containing AIM-V (Invitrogen) were used for PBMC 

separation, B-LCL cell culture, and other culture, 

	

10 	respectively. Cell culture was performed in a 37°C-5% CO2  

incubator in each medium. 

[0056] 

(2) Test Methods 

Preparation of PBMC 

	

15 	PBMCs were prepared by density centrifugation from 

peripheral blood of healthy volunteers and a part of the 

PBMCs was used to induce WT1-332-specific T cells. 	The 

remaining cells were cryopreserved in a cell banker (Juji 

Field Inc.) and used as feeder cells or antigen-presenting 

	

20 	cells for re-stimulation. 

[0057] 

Induction of WT1-332-specific T cell 

The PBMCs thus prepared were seeded on 24-well plates 

at 1.5 x 106  cells/well in 10 wells and added with WT1-332 

	

25 	at a final concentration of 20 pg/mi, and IL-7 at a final 
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concentration of 10 ng/mL and stared to be cultured (Day 0, 

total medium volume : 2 mL/well). 

After 1 week, the cells were re-stimulated. 	First, 

PBMCs adjusted to 3.0 X 106  cells/well or less for antigen 

	

5 	presentation were cultured for 2 hours with WT1-332 at a 

final concentration of 20 ug/mL, and further cultured for 

45 min with mitomycin C (MMC) (final concentration = 50 

pg/mL), and then, after washed with AIM-V, the cells were 

used as antigen presenting cells. Next, after the cultured 

	

10 	PBMCs were collected and adherent cells were removed, the 

remaining cells were seeded at 1.15-1.43 X 106  cells/well 

and again cultured with the same number of WT1/MMC-treated 

antigen presenting cells added with IL-7 at a final 

concentration of 10 ng/ml (Day 7). Two days later, half of 

	

15 	the medium was changed with 40 O/mL IL-2 containing medium, 

and the cells were further cultured for one week while half 

of the medium was changed with 20 U/mL It-2 containing 

medium every other day. 

[0058] 

	

20 	Intracellular cytokine staining (ICS) 

On Day 14, the cultured cells were collected and 

seeded on a 96 well round-bottom plate at 2.0x106  

cells/well in two wells, and then cultured for 4 hours 

added with 20 µg/mL WT1-332 in one well and with the 

	

25 	solvent in another well and further cultured for 2 hours 
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added with 1 x Brefeldin (final concentration). The cells 

were collected, added with PE-labeled anti-human CD4 

antibody and FITC-labeled anti-human CD8 antibody, and 

incubated for 15 minutes at 4°C. 	After washed with 

	

5 	Staining Buffer, the cells were added with Cytofix Cytoperm 

Fix/Perm, and treated for 20 minutes at 4°C. Alter washed 

with Perm./Wash Buffer, the cells were added with PerCP- 

labeled anti-human I 	antibody, and incubated for 30 

minutes at 4°C. 	The cells were washed with Perm./Wash 

	

10 	Buffer and analyzed by FACS. 

[0059] 

Thawing, seeding and subculturing of B-LCL cell as feeder 

cell 

Cryopreserved cells were thawed and started to be 

	

15 	cultured at 3 x 105  cells/well, and then subcultured at the 

time of subconfluent. The B-LCL cells thus obtained were 

used as feeder cells for PHA stimulation. 

[0060] 

Isolation of CEA+  cells by MACS 

	

20 	According to a manufacturer's recommendation protocol, 

CD4+  cells were isolated by positive selection from the 

cultured cells using MACS Microbeads. 

[0061] 

Cloning and amplification of WT1-332-specific Thl cell 

	

25 	by limiting dilution 
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The feeder B-LCL cells and PBMCs (3x106/mL or less) 

were treated with mitomycin C solution (final concentration 

= 50 µg/mL) for 45 minutes in a CO2  incubator. 	After 

washed with AIM-V, two types of B-LCL cells and two types 

	

5 	of PBMCs, 4 types of cells in total, were mixed (final 

concentration: 2.5 x 105  cells/mL for PBMC and 2.5x104  

cells/well for B-LCL cell/ml). A set of the mixtures was 

prepared according to the number of the samples to be 

cloned, and PHA was added at a final concentration 200 

	

10 	ng/mL to make a PHA containing feeder cell liquid mixture. 

Next, from the fractionated CD4+  cell samples, samples 

showing a high CD4+IFN-y+  cell ratio in ICS were selected, 

and the CD4+  cell concentration was adjusted to 10 cells/ml 

with the PHA containing feeder cell liquid mixture thus 

	

15 	prepared, and the cells were seeded on a 96 well plate at 

100 4/well (total number of PBMCs: 5.0 x 104  cells/well; 

B-LCL cells: 5.0 x 103  cells/well; PHA: 200 ng/mL; CD4+  

cells: one cell/well) and started to be cultured. 	Five 

days later, an equal amount of 80 U/mL IL-2 containing 

	

20 	medium was added to the culture medium, and after that, 

half of the medium was changed with 80 U/mL IL-2 containing 

medium every other day. 	During the culture, cells in a 

well showing clear amplification were scaled up to 48 well 

plates, and continued to be cultured. 

	

25 	On day 10 from the start of cloning and after that at 
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intervals of 14 days, PHA stimulation was applied for 

amplification as described above except that the culture 

plate, the total number of PBMCs, the total number of B--LCL 

cells, PHA final concentration, and the number of Thl clone 

	

5 	cells to be amplified were changed to 24 well plate, 1.0 

106  cells/well, 1.0 x 105  cells/well, 50 ng/ml, and 2.0 x 

105  cells/well or less, respectively. Also, IL-2 was added 

on day 3 from the start of culture, and the IL-2 

concentration of the medium to be further added was set to 

	

10 	200 U/mL. 

(0062) 

Peptide stimulation of Thl clone cell 

To check the antigen reactivity of Thl clone cells 

which had been cloned and amplified, the collected Thl 

	

15 	clone cells were seeded onto 96 well round-bottom plates in 

one well or three wells. To the wells, 10 µ14 acetic acid 

or 20 µg/mL 
	

peptide was added, and culture was started 

(the total amount of medium: 200 uL/well). 	Culture 

supernatants were collected after about 24 hours. 

	

20 	[0063] 

ELISA 

The I y concentration in each culture supernatant 

Was measured after the culture supernatant was diluted 4 

times with Assay Diluent (Becton Dickinson). 	The IFN-? 

	

25 	concentration was measured using BD OptEIA ELISA set (human 
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INN-y, Becton Dickinson) according to the manufacture's 

protocol except that the antibody was diluted 500 times, 

the range of the calibration curve was changed to 18.75-

1200 pg/mL, and the chromogenic reaction time was changed 

	

5 	to 5 minutes. Also, an extrapolation value was used when a 

measured value exceeded the measurement range, and the 

measured value was regarded as 0 when the absorbance was 

less than 0. 

[0064] 

	

10 	Preparation of Thl clone cell master cell bank 

Thl clone cells of which antigen reactivity was 

confirmed were cryopreserved in cell banker, and used as 

master cell banks. 

[0065] 

	

15 	Evaluation 

To evaluate whether WT1-332-specific Thl cells were 

significantly induced in the CD4+  cells cultured for 14 

days under the WT1-332 stimulus, WT1-332-specific Thl cell 

ratio (%) and WT1-332-nonspecific Thl cell ratio (%) were 

	

20 	calculated according to the following formulae. 

WT1-332-specific Thl cell ratio (%) 

= number of CD4+, intracellular IFN-y cells with WT1-332 

stimulation/total number of viable cells x 

	

25 	CD4+  cell ratio after fractionation/CD4+  cell ratio before 
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fractionation x 100 

WT1-332-nonspecific Thl cell ratio (%) 

= number of CD4+, intracellular 'IFN-y+  cells with AcOH 

	

5 	stimulation/total number of viable cells x 100 X 

CD4+  cell ratio after fractionation/C04+  cell ratio before 

fractionation x 100 

Cloning was carried out in 6 to 7 samples for which 

	

10 	the value obtained by subtracting the WT1-332-nonspecific 

Thl ratio from the WT1-332-specific Thl ratio was high. 

The IFN-y concentration of culture supernatant of each 

group was measured by ELISA, and when the IFN-y production 

upon WT1-332 addition was higher than that upon solvent 

	

15 	addition 500 pg/mL or more and 1.2 times or more, the 

groups were considered to maintain the antigen reactivity 

and used in subsequent experiments. 

[0066] 

(3) Results 

	

20 	Various Thl clone cells were established. 	It was 

confirmed as a result of typing that some o t e obtained 

clones had new restricted alleles. The results were shown 

in Table 4. 	In Example 2, using those clones, it was 

determined whether WT1-332 could activate Thl cells in a 

	

25 	manner restricted to specific HLA types. 
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[Table 4] 

Clone ID Clone Name 
HLA Type 

 
DR131 DPB1 DQB1 

CloneR82-1 #147-2F1 08:02 14:03 02:01 02:01 03:01 03:02 

CloneR132-1 #144-2D7 01:01 13:02 04:01 04:02 N.T. N.T. 

CloneR143-1 #61-3F9 14:03 15:02 02:01 03:01 N.T. N.T. 

CLoneR145-2 #77-3116 04:05 14:05 05:01 05:01 N.T. N.T. 

C1oneQ32-1 #147-2G6 08:02 14:03 02:01 02:01 03:01 03:02 

C1oneQ41-1 #106-1N11 04:05 15:01 05:01 05:01 04:01 06:02 

*Underline shows new restricted alleles. 

*N.T. means that HLA typing was not performed for the HLA 

	

5 	type. 

[0067] 

Example 2: Determination of restricted allele of 

established WT1-332-specific Thl clone cell 

Using the WT1-332-specific Thl clone cells established 

10 in Example 1 (referred to as "the Thl clone cells" 

hereinafter), it was determined whether WT1-332 could 

activate Thl cells in a manner restricted to specific HLA 

types and the restricted alleles were confirmed. 

(0068] 

	

15 	(1) Test compound 

B-LCL cell line 

[Table 5-1] 



[Z
-3

  
9T

q
vi

L
l 

Antigen resenting B-LCL cells for DRB1*08:02 restriction analysis 

Feature of 

ElLA 
L B-LCI. 

HLA type 

DRB1. DPB1 DQBI DRB3,4,5 

DRBI*08:02(+) HEV#0052 08:02 14:03 05:01 05:01 03:02 03:01 blank B3*01:01 

DRB1*08:02(+) HEV#0324 08:02 15:02 04:02 09:01 04:02 06:01 blank B5*01:02 

DRB1*08:02(-) HEV#0042 04:05 13:01 05:01 05:01 04:01 06:03 B4*01:03 B3*01:01 

DRB1*08:02(-) HEV#0238 04:06 12:01 05:01 02:01 03:01 03:02 B3*02:02 B4*01:03 

DRB1*08:02(-) HEV#0013 04:05 11:01 02:01 05:01 03:01 04:01 134*01:03 B3*02:02 

DRBI*08:02(-) HEV#0057 09:0.1 09:01 02:01 09:01 03:03 03:03 134*01:03 B4*01:03 
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Antigen presenting B-LCL cells for DRB1*13:02 restriction analysis 

Feature of 

HLA 
B-LCL 

HLA type 

DRB.1. DPB1 DQB1 DRB3,4,5 

DRB1*13:02(-) HEV#0201 01:01 04:05 04:02 05:01 03:03 05:01 84*01:03 blank 

DRB1*13:02(-) HEV#0073 01:01 09:01. 04:02 05:01 03:03 05:01 134*01:03 blank 

DRB1*13:02(-) HEV#0271 09:01. 09:01 04:02 05:01 03:03 03:03 B4*01:03 84*01:03 

DRB1*13:02(-) 1333-8272 08:01 10:01 04:01 02:01 04:02 05:01 blank blank 

DRB1*13:02(+) HEV#0046 04:01 13:02 04:01 05:01 03:01 06:04 84*01:02 83*03:01 

DRB1*13:02(-) HEV#0038 04:01. 12:02 04:01 05:01 03:01 03:01 B4*01:02 B3*03:01 

DRB1*13:02(-) HEV#0110 04:01 04:03 02:01 05:0.1 03:01 03:02 84*01:03 B4*01:02 

DRB1*13:02(-) • HEV#0024 04:10 12:02 13:01 05:01 03:01. 04:02 84*01:03 133*03:01 

DRB1*13:02(-) HEV#0342 09:01. 08:03 14:01 05:01 03:01 03:03 B4*01:03 blank. 
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Antigen presenting B-LCL cells for DRB1*14:03 restriction analysis 

Feature of 

HLA 
B-LCL 

HLA type 

DRB1 DPB1 Dal DRB3,4,5 

DRB1*14:03(+) HEV#0052 08:02 14:03 05:01 05:01 03:02 03:01 blank B3*01:01 

*DRB1*14:03(-) HEV#0324 08:02 15:02 04:02 09:01 04:02 06:0.1 blank. B5*01:02 

DRB1*14:03(-) HEV#0042 04:05 13:01 05:01 05:01 04:01 06:03 B4*01:03 B3*01:01 

D1B1*14:03(-) F[EV#0238 04:06 12:01 05:01 02:01. 03:01 03:02 B3*02:02 B4*01:03 

DRB1*14:03(-) HEV#0035 04:05 15:02 05:01 09:01 04:01 06:0.1 B4*01:03 B5*01:02 

DRB1*14:03(-) HEV#0012 04:05 08:03 05:01 05:01 04:01 06:0.1 B4*01:03 blank 

DRB1*14:03(-) HEV#0057 09:01 09:01 02:01 09:01 03:03 03:03 134*01:03 B4*01:03 

DR131*14:03(-) HEV#0013 04:05 11:01 02:01 05:01 03:01 04:01 84*01:03 B3*02:02 

DRB1*14:03(-) HEV#0342 09:01 08:03 .14:01 05:01 03:01 03:03 134*01:03 blank 

DRB1*14:03(-) HEV#0050 04:05 15:02 03:01 09:01 04:01 06:01 B4*01:03 B5*01:02 
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] Antigen presenting B-LCL cells for DRB1*14:05 restriction analysis 

Feature of 
MLA 

B-LCL 
HLA type 

DR131 DPB1 DQB1 DRB3,4,5 

DRB1*14:05(-) HEV#0201 01:01 04:05 04:02 05:01 03:03 05:01 B4*01:03 blank 

DRB1*14:05(-) HEV#0073 01:01 09:01 04:02 05:01 03:03 05:01 B4*01:03 blank 
DRB1*14:05(+) 1S115 09:01 14:05 05:01 05:01 05:03 03:03 B3*02:02 134*01:03 

DRB1*14:05(-) HEV#0271 09:01 09:01 05:01 04:02 03:03 03:03 134*01:03 134*01:03 

DRB1*14:05(-) HEV#0058 14:06 13:02 04:01 05:01 03:01 06:04 83*03:01 B3*02:02 

DRB1*14:05(-) HEV#0055 08:03 14:01 04:02 05:01 05:03 06:01 83*02:02 blank 
DRB1*14:05(-) HEV#0035 04:05 15:02 05:01 09:01 04:01 06:01 134*01:03 B5*01:02 
DRB1*14:05(-) HEV#0050 04:05 15:02 03:01 09:01 04:01 06:01 84*01:03 135*01:02 
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Antigen presenting B-LCL cells for DQB1*03:02 restriction analysis 

Feature of 

HLA 
B-LCL 

HLA type 

DRB1 DPB1 DOI DR83,4,5 

DQB1*03:02(+) HEV#0052 08:02 14:03 05:01 05:01 03:02 03:01 blank B3*01:01 

DQB1*03:02(-) HEV#0324 08:02 15:02 04:02 09:01 04:02 06:01. blank 85*01:02 

DQB1*03:02(+) HEV#0238 04:06 12:01 05:01 02:01 03:01 03:02 B3*02:02 B4*01:03 

DQB1*03:02(-) HEV40042 04:05 13:01 05:01. 05:01 04:01 06:03 B4*01:03 B3*01:01 

DQB1*03:02(-) HEV#0013 04:05 11:01 02:01 05:01 03:01 04:01 B4*01:03 B3*02:02 



0 
rn 
kr) 

Feature of 

HLA 
B-LCL 

HLA type 

DRB1 DPBI. DQB1 DRB3,4,5 

DQB1*04:01(-) HEV#0201 01:01 04:05 04:02 05:01 03:03 05:01 B4*01:03 blank 	. 

DQB1*04:01(-) HEV#0073 01:01 09:01 04:02 05:01 03:03 05:01 B4*01:03 blank 

DQB1*04:01(+) HEV#0174 04:05 15:01 05:01 05:01 04:01 06:02 B4*01:03 135*01:01 

DQB1*04:01(+) HEV#0013 04:05 11:01 02:01 05:01 03:01 04:01 84*01:03 B3*02:02 

DQB1*04:01(+) HEV#0035 04:05 15:02 05:01 09:01 04:01 06:01 B4*01:03 B5*01:02 

1)Q131*04:01(+) HEV40050 04:05 15:02 03:01 09:01 04:01 06:01 B4*01:03 B5*01:02 
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(2) Test method 

Preparation of medium 

Human AB Serum and FBS were used after inactivation 

and filtration through a 0.2 p.m filter. Twenty U/ml, heparin 

	

5 	HBSS, RPMI-1640 containing 10% FBS and 1% PIS (100 units/mL 

penicillin, 100 4g/mL streptomycin), and AIM-V (Invitrogen) 

containing 10% human AB serum were used for PBMC separation, 

B-LCL cell culture, and other culture, respectively. Cell 

culture was performed in a 37°C-5% CO2  incubator in each 

	

10 	medium. 

[0070] 

Experimentation method 

HLA restriction of Th1 clone cells was determined by 

using WT1-332-pulsed B-LCL cells having an appropriate 

	

15 	allele as antigen presenting cells and measuring the amount 

of IFN-y produced. 

Specifically, Th1 clone cells were cultured under the 

PHA stimulus using the feeder B-LCL cells and xenoceneic 

PBMCs prepared from peripheral blood as feeder cells. Next, 

	

20 	B-LCL cells treated with WT1-332 or solvent were used as 

antigen presenting cells and cultured with the collected 

Th1 clone cells. The amount of IFN-y produced was measured 

to determine whether WT1-332-specific antigen stimulus was 

present. Based on the HLA class II types of each Th1 clone, 

	

25 	B-LCL cells having some different HLA types were used as 
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antigen presenting cells, and thereby HLA class II 

restriction of the Thl clone was determined. 

[0071] 

Thawing and seeding of B-LCL cell as feeder cell 

	

5 	 Cryopreserved cells were thawed on day 0 and started 

to be cultured at 1 x 105  cells/well. 	The cells were 

collected on day 3 and used as feeder cells for PHA 

stimulation. 

[0072] 

	

10 	Preparation of PBMC 

PBMCs were prepared by density centrifugation from 

peripheral blood of healthy volunteers by day 2. After the 

cell number was counted, cell pellets were collected and 

re-suspended in cell banker (Mitsubishi Chemical Medience 

	

15 	Corporation), and then dispensed into cryotubes to  

cryopreserved in a freezer set at -80°C. At the time of 

PHA stimulation, the cryopreserved cells were thawed and 

provided as the feeder PBMCs. 

[0073] 

	

20 	Thawing and seeding of Thl clone cell 

On day 2, cryopreserved cells were thawed and started 

to be cultured at 2 x 106  cells/well or less in 20 TJ/mL IL-

2 containing medium. The cells were collected on day 3 and 

used as Thl clone cells for PHA stimulation. 

	

25 	[0074] 
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PHA stimulation of Thl clone cell 

On day 3, the feeder B-LCL cells and PBMCs were 

treated with mitomycin C solution (final concentration = 50 

4g/mL) for 45 minutes in a CO2  incubator. 	After washed 

	

5 	with AIM-V, two types of PBMCs and two types of B-LCL cells, 

4 types of cells in total, were mixed (final concentration: 

1.0 x 106  cells/mL for PBMC and 1.0 x 105  cells/well for B-

LCL cell/ml). A set of the mixtures was prepared according 

to the number of Thl clone cells to be seeded, and PHA was 

	

10 	added at a final concentration 100 ng/mL to make a PHA 

containing feeder cell liquid mixture. Next, the cultured 

Thl clone cells were seeded on 24 well plates at 0.5 

mL/well (cell concentration 4.0 x 105  cells/mL), and 

further added with the PHA containing feeder cell liquid 

	

15 	admixture at 0.5 mL/well, and the cells were cultured. On 

day 6, an equal amount of 200 U/mL IL-2 containing medium 

was added to the culture medium, and on day 8, day 10, day 

12, and day 14, half of the medium was changed with 40 U/ml, 

IL-2 containing medium. On day 15, the cells were used for 

	

20 	the restriction analysis. When the cells reached confluent 

during the culture, the cells were subcultured using 20 

U/mL IL-2 containing medium. 

[0075] 

Thawing and seeding of B-LCL cell as antigen presenting 

	

25 	cell for restriction analysis 
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On day 11, cryopreserved cells were thawed and started 

to be cultured at about 1 x 105  cells/well. The cells were 

collected on day 15 and used for the restriction analysis. 

[0076] 

	

5 	Restriction analysis 

Thl clone cells were collected on day 15, and seeded 

on 96 well round-bottom plates according to the number of 

the collected cells at 1.0-2.5 x 1 4 cells/100 µL/well in 3 

wells. B-LCL cells as antigen presenting cells adjusted to 

	

10 	1 x 106  cells/mL were dispensed into two conical tubes in 

4-7 mL, and one was added with acetic acid at a final 

concentration of 10 1.04 and another was added with WTI-332 

at a final concentration of 20 µg/ml. After 2 hours 

culture, the cells were washed with AIM-V and added to the 

	

15 	96 well plates onto which Thl clone cells were seeded at 

2.5 x 104cells/100 µL/well and then cultured for 16 hours 

or more. 	To confirm the WT1-332 reactivity, wells added 

with WT1-332 or solvent instead o0 B-LCL cells were 

prepared in the same plate. 

	

20 	[0077] 

ELISA 

The IFN-7 concentration in each culture supernatant 

was measured after the culture supernatant was diluted 100 

times with Assay Diluent (Becton Dickinson). 	The IFN-y 

	

25 	concentration was measured using BD OptEIA ELISA set (human 
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IFN--y, Becton Dickinson) according to the manufacture's 

protocol except that the range of the calibration curve was 

changed to 5-640 pg/mL, and the chromogenic reaction time 

was changed to 10 minutes. Also, an extrapolation value 

	

5 	was used when a measured value exceeded the measurement 

range, and the measured value was regarded as 0 when the 

absorbance was less than 0. 

[0078] 

Evaluation 

	

10 	 The amount of IFN-y in each culture supernatant. 

[0079] 

(3) Results 

(i) HLA restriction analysis of Thl clone cell. CloneR82-1 

(DRB1*08:02/14:03, DPB1*02:01, DQB1*03:01/03:02) 

	

15 	The I -y production of CloneR82-1 was detected by the 

stimulation with WT1-332-pulsed DRB1*08:02(+) B-LCLs 

(HEV#0052 and HEV#0324) (Fig. 1). 	Therefore, CloneR82-1 

was revealed to be a WT1-332-specific HLA-DRB1*08:02-

restricted Thl clone. 

	

20 	[0080] 

(ii) HLA restriction analysis of Thl clone cell CloneR132-1 

(DRB1*01:01/13:02, DPB1*04:01/04:02) 

The IFN-y production of CloneR132-1 was detected by 

the stimulation with WT1-332-pulsed DRB1*13:02(+) B-LCL 

25 	(HEV#0046) (Fig. 2). 	Therefore, CloneR132-1 was revealed 
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to be a WT1-332-specific HLA-DRB1*13:02-restricted Thl 

clone. 

[0081] 

(iii) HLA restriction analysis of Thl clone cell CioneR143- 

	

5 	1 (DRB1*14:03/15:0 , DPB1*02:01/03:01) 

The IFN-y production of CloneR143-1 was detected by 

the stimulation with WT1-332-pulsed DRB1*14:03(+) B-LCL 

(HEV#0052) (Fig. 3). 	Therefore, CloneRl32-1 was revealed 

to be a WT1-332-specific HLA-DRB1*14:03-restricted Thl 

	

10 	clone. 

[0082] 

(iv) HLA restriction analysis of Thl clone cell CloneR145-2 

(DRB1*04:05/14:05, UPB1*05:01) 

The IFN-y production of CloneR145-2 was detected by 

	

15 	the stimulation with WT1-332-pulsed DRB1*14:05(+) B-LCL 

(ISH5) (Fig. 4). Therefore, Clone R145-2 was revealed to 

be a WT1-332-specific HLA-DRB1*14:05-restricted Thl clone. 

[0083] 

(v) HLA restriction analysis of Thl clone cell CloneQ32-1 

	

20 	(DRB1*08:02/14:03, DPB1*02:0 , DQB1*03:01/03:02) 

The IFN-y production of CloneQ32-1 was detected by the 

stimulation with WT1-332-pulsed DQB1*03:02(+) B-LCLs 

(HEV#0052 and HEV#0238) (Fig. 5). 	Therefore, CloneQ32-1 

was revealed to be a WT1-332-specific HLA-DQB1*03:02- 

	

25 	restricted Thl clone. 
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[0084] 

(vi) HLA restriction analysis of Thl clone cell CloneQ41-1 

(DRB1*04:05/15:01, DPB1*05:01, DQB1*04:01/06:02) 

The IFN-y production of CloneQ41-1 was detected by the 

	

5 	stimulation with various antigen presenting cells pulsed 

with WT1-332 (HEV#0174, HEV#0013, HEV#0035, and HEV#0050), 

but not with WT1-332-pulsed HEV#0201 and HEV#0073 (Fig. 6). 

DQB1*04:01 was only expressed in HEV#0174, HEV#0013, 

HEV#0035, and HEV#0050. Therefore, CloneQ41-1 was revealed 

	

10 	to be a WT1-332-specific DQB1*04:01-restricted Thl clone. 

Industrial Applicability 

[0085] 

The present invention provides a method for activating 

	

15 	helper T cells and/or cytotoxic T cells using a WT1 peptide 

having the ability to bind to an MHC class II molecule 

selected from an HLA-DRB1*08:02 molecule, an HLA-DRB1*13:02 

molecule, an HLA-DRB1*14:03 molecule, an HLA-DRB1*14:05 

molecule, an HLA-DQB1*03:02 molecule, and an HLA-DQB1*04:01 

	

20 	molecule and a composition therefor, a pharmaceutical 

composition for treating and/or preventing a cancer by 

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

like. Thus, the present invention is applicable to the 

field of pharmaceuticals and the like, for example, 

	

25 	development and production fields of preventives or 
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remedies for various hematopoietic organ tumors and solid 

cancer highly expressing a WT1 gene. 

Sequence Listing Free Text 

5 	[0086] 

SEQ ID NO: 2: Synthetic peptide 
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CLAIMS 

1. A composition for activating helper T cells which 

comprises a WT1 peptide, a polynucleotide encoding the WT1 

	

5 	peptide, an expression vector containing the polynucleotide, 

or cells containing the expression vector, wherein helper T 

cells recognize a complex of the WT1 peptide and an MHC 

class II molecule selected from an HLA-DRB1*08:02 molecule, 

an HLA-DRB1*13:02 molecule, an HLA-DRB1*14:03 molecule, an 

	

10 	HLA-DRB1*14:05 molecule, an HLA-D01*03:02 molecule, and an 

HIA-DQB1*04:01 molecule. 

2. A composition for activating cytotoxic T cells which 

comprises a WT1 peptide, a polynucleotide encoding the WT1 

peptide, an expression vector containing the polynucleotide, 

	

15 	or cells containing the expression vector, wherein the 

composition is administered to a subject having an MHO 

class II molecule selected from an HLA-DRB1*08:02 molecule, 

an HLA-DRB1*13:02 molecule, an HLA-DR31*14:03 molecule, an 

HLA-DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

	

20 	HLA-DQB1*04:01 molecule. 

3. A composition for treating or preventing a cancer which 

comprises a WT1 peptide, a polynucleotide encoding the WT1 

peptide, an expression vector containing the polynucleotide, 

or cells containing the expression vector, wherein the 

	

25 	composition is administered to a subject having ari MHC 
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class II molecule selected from an HLA-DRB1*08:02 molecule, 

an HLA-DRB1*13:02 molecule, an HLA-DRB1*14:03 molecule, an 

HLA-DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-DQB1*04:01 molecule. 

	

5 	4. The composition according to any one of claims 1-3, 

which comprises a WT1 peptide. 

5. The composition according to any one of claims 1-4, 

wherein the WT1 peptide is a peptide containing the amino 

acid sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gin Met 

	

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

modification thereof. 

6. The composition according to claim 5, wherein the WT1 

peptide is a peptide containing the amino acid sequence: 

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

	

15 	His (SEQ ID NO:2). 

7. 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 an MHC 

class II molecule selected from an HLA-DRB1*08:02 molecule, 

	

20 	an HLA-DRB1*13:02 molecule, an HLA-DRB1*14:03 molecule, an 

HLA-DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-DQB1*04:01 molecule. 

8. The antigen presenting cells according to claim 7, 

wherein the WT1 peptide is a peptide containing the amino 

	

25 	acid sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gin Met 
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His Ser Arg Lys His (SEQ ID NO:2), a variant or a 

modification thereof. 

9. The antigen presenting cells according to claim 8, 

wherein the WT1 peptide is a peptide containing the amino 

	

5 	acid sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gln Met 

His Ser Arg Lys His (SEQ ID NO:2). 

10. Helper T cells which recognize a complex of an antigen 

peptide containing a WT1 peptide with an MHC class II 

molecule, wherein the MHC class II molecule is an MHC class 

	

10 	II molecule selected from an HLA-DRB1*08:02 molecule, an 

HLA-DRB1*13:02 molecule, an HLA-DRB1*14:03 molecule, an 

HLA-DRB1*14:05 molecule, an HLA-DQB1*03:02 molecule, and an 

HLA-DQB1*04:01 molecule. 

11. The Helper T cells according to claim 10, wherein the 

	

15 	WTI peptide is a peptide containing the amino acid 

sequence: Lys Arg Tyr Phe Lys Leu Ser.  His Leu Gin Met His 

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

thereof. 

12. The Helper T cells according to claim 11, wherein the 

	

20 	WT1 peptide is a peptide containing the amino acid 

sequence: Lys Arg Tyr Phe Lys Leu Ser His Leu Gin Met His 

Ser Arg Lys His (SEQ ID NO:2). 

13. Cytotoxic T cells which are activated by the helper T 

cells according to claim 12. 

	

25 	14. A pharmaceutical composition for treating or preventing 
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a cancer, comprising, as an active ingredient, any of the 

antigen presenting cells according to any one of claims 7 

the helper T cells according to any one of claims 10-12, or 

the cytotoxic T cells according to claim 

5 


