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(57) Abstract: This invention provides peptides, immunogenic compositions and vaccines, and methods of treating, reducing the in-
cidence of, and inducing immune responses to a WT1-expressing cancer, comprising heteroclitic peptides derived from the WT-1
protein.
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Box No. 1 Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing filed or furnished:

a. (means)

on paper

NAT . .
in electronic form

b. (time)
in the international application as filed
I___I together with the international application in electronic form
IN/
M subsequently to this Authority for the purposes of search
2. m In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (July 2009)
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

N/
3. Claims Nos.. 9-17
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

-***_Please See Supplemental Page-***-

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. W No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.

Group |: Claims 1, 3, 5 (in-part), 6, SEQ ID NO: 6

Remark on Protest D The additiona! search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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-Continued from Box No. III: Observations Where Unity of Invention Is Lacking:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: Claims 1, 3, 5 (in-part) and 6 are directed toward an isolated peptide comprising or consisting of the amino acid sequence of
SEQ ID NO: 6 which binds to an HLA Class | molecule.

Groups |1+: Claims 2 (in-part), 4 (in-part), 5 (in-part), 7 and 8 (in-part) are directed toward an isolated peptide comprising or consisting of
the amino acid sequence selected from among SEQ ID NOs: 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 30, 31, 32, 33,
35, 36, 37, 38, 39, 41, 42, 43, 44, 46, 47, 48, 49, 50 and 55, wherein the peptide binds to an HLA class | or class |l molecule.

The isolated peptide can be searched to the extent that it encompasses a peptide that binds to HLA class Il molecules and has SEQ ID
NO: 8 (Human peptide amino acid sequence). It is believed that Claims 2 (in-part}, 4 (in-part), 5 (in-part) and 8 (in-part) encompass this
first named invention and thus these claims can be searched without fee to the extent that they encompass SEQ 1D NO: 8 (Human
peptide amino acid sequence). Applicants must further indicate, if applicable, the claims which encompass the first named invention, if
different than what was indicated above for this group. Failure to clearly identify how any paid additional invention fees are to be applied
to the "+" group(s) will result in only the first claimed invention to be searched/examined. An exemplary election would be: SEQ ID NO:
9 (Human peptide amino acid sequence).

The inventions listed as Groups I-l1+ do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical features of Group |
include a peptide having SEQ ID NO: 6, which is not present in Groups |I+; the special technical features of Groups Il+ including
peptides having any of SEQ ID NOs: 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 30, 31, 32, 33, 35, 36, 37, 38, 39, 41, 42,
43, 44, 46, 47, 48, 49, 50 and 55.

Groups I-I1+ share the technical features including isolated peptides which bind to HLA class | molecules. Groups |+ share the technical
features including: an isolated peptide consisting of the amino acid sequence selected from among SEQ (D NO: 8, 9, 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 30, 31, 32, 33, 35, 36, 37, 38, 39, 41, 42, 43, 44, 46, 47, 48, 49, 50 and 55; wherein said isolated
peptide binds to an HLA class | molecule, an HLA class |l molecule, or the combination thereof; an isolated class | binding peptide
selected from SEQ ID NOs: 30, 31, 32, 33, 34, 35, 36, 37, 38, 41, 42, 47 and 48; and an isolated class Il binding peptide selected from
SEQID NOs: 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 39, 43, 44, 46, 49, 50 and 55.

However, these shared technical features are previously disclosed by the combination of US 2012/0301492 A1 to Gaiger, et al.
(hereinafter 'Gaiger’) in view of US 2006/0084609 A1 to Scheinberg, et al. (hereinafter 'Scheinberg’). Gaiger discloses isolated peptides
(WT1 peptides; paragraph [0047]) which bind to MHC class | and Il molecules (which bind to MHC class | and || molecules; paragraph
[0008]); including peptides which are subsequences of SEQ ID NOs: 8 (SEQ ID NO: 258; paragraph [0048]; Table XLII, 100% identical
to residues 1-9 of SEQ ID NO: 8 of the instant PCT application), and 42 (residues 2-9 of SEQ ID NO: 36 are 100% identical to residues
1-8 of SEQ ID NO: 42 of the instant PCT application; Table XIX of the Gaiger reference); and wherein said peptides may include iengths
of 23, 18, 15, or 8-10 residues (said peptides may include lengths of 23, 18, 15, or 8-10 residues; paragraph [0047]), as well as
full-length WT1 sequences including the peptide sequences (full-length WT1 sequences including the peptide sequences; SEQ ID NO:
319, residues 170-179 and 235-243; full-length WT1 protein (full-length WT1 sequnce); paragraphs [0047], [0055], [0057]), including
SEQ ID NO: 8 (SEQ ID NO: 8; paragraph [0055], residues 170-192 of SEQ ID NO: 319) and SEQ ID NO: 42 (SEQ ID NO: 42; paragraph
[0058], residues 235-249 of SEQ ID NO: 319). Gaiger does not disclose wherein isolated peptides binding to an HLA class | molecule,
an HLA class Il molecule, or the combination thereof; an isolated class | binding peptide selected from SEQ ID NOs: 30, 31, 32, 33, 34,
35, 36, 37, 38, 41, 42, 47 and 48; and an isolated class [l binding peptide selected from SEQ ID NOs: 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 39, 43, 44, 46, 49, 50 and 55. Scheinberg discloses isolated peptides binding to an HLA class | or class |l
molecule (isolated peptides binding to an HLA class | or class |l molecule; paragraph [0054}), wherein said peptides are derived from
WT1 (wherein the peptides are derived from WT1; paragraph [0015]). It would have been obvious to a person of ordinary skill in the art,
at the time of the invention, to have modified the previous disclosure of Gaiger, in order to have extended said peptides to lengths of 15
or 18 amino acids, based on the known full-length sequence provided by Gaiger, in order to have produced peptides consisting of or
comprising SEQ ID NOs: 8 and 42, for providing peptides capable of binding to HLA class | or Class Il, based on the disclosure of
Scheinberg. Additionally, it would have been obvious to a person of ordinary skill in the art would have accurately assessed the potential
for the additional amino acids in the peptide, for increasing the binding affinity and effectiveness of the extended peptide.

Since none of the special technical features of the Groups I-1l+ inventions is found in more than one of the inventions, and since all of
the shared technical features are previously disclosed by a combination of the Gaiger and Scheinberg references, unity of invention is
lacking.

Form PCT/ISA/210 (extra sheet) (July 2009)
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