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(57) Abstract: The invention discloses nearly 288 novel phosphorylation sites identified in signal transduction proteins and path-
ways underlying human Leukemia, and provides phosphorylation-site specitic antibodies and heavy-isotope labeled peptides
(AQUA peptides) for the selective detection and quantification of these phosphorylated sites/proteins, as well as methods of using
the reagents for such purpose. Among the phosphorylation sites identified are sites occurring in the following protein types: Adap-
tor/Scatfold proteins, Cytoskeletal proteins, Cellular Metabolism enzymes, G Protein/GTPase Activating/Guanine Nucleotide Ex-
change Factor proteins, Immunoglobulin Superfamily proteins, Inhibitor proteins, Lipid Kinases, Nuclear DNA Repair/RNA
Binding/Transcription proteins, Serine/Threonine Protein Kinases, Tyrosine Kinases, Protein Phosphatases, and
Translation/Transporter proteins.
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Box No. 11 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:

3. D Claims Nos.:

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:

Group I+: claim 1, drawn to a method of method for obtaining a phosphorylation profile of RNA binding proteins that are phosphorylated
in Leukemia signaling pathways, said method comprising the step of utilizing one or more isolated antibody that specifically binds a
RNA binding protein selected from Column A, Rows 171-226, of Table 1 only when phosphorylated at the tyrosine listed in
corresponding Column D, Rows 171-226, of Table 1, comprised within the phosphorylation site sequence listed in corresponding
Column E, Rows 171-226, of Table 1 (SEQ ID NOs: 170-183,185-203, and 205-225), to detect the phosphorytation of one or more of
said RNA binding proteins, thereby obtaining a phosphorylation profile for said RNA binding proteins. The first invention encompasses
an antibody that specifically binds to the RNA binding protein ARPP-19 (GenBank Accession Number NP_006619, listed in Column A,
Row 171. Should an additional fee(s) be paid, Applicant is invited to elect an additional protein(s) to be searched.

See Supplemental Box to continue

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

2. I:l 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. x 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.:
1, restricted to SEQ 1D NO:170

Remark on Protest D The additional 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.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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Supplemental Box

Continuation of Box lll: LOU

Group I+, claims 2-15, drawn to a method for detecting or quantifying a signaling protein that is tyrosine phosphorylated in Leukemia
signaling pathways, said method comprising the step of utilizing one or more of the following reagents to detect or quantify one or more
Leukemia-related signaling protein(s) selected from Column A of Table 1 only when phosphorylated at the tyrosine listed in
corresponding Column D of Table 1:

(i) an isolated phosphorylation site-specific antibody that specifically binds said protein only when phosphorylated at the tyrosine listed in
corresponding Column D of Table 1, comprised within the phosphorytation site sequence listed in corresponding Column E of Table 1
(SEQ ID NOs: 1-3, 6-28, 30-42, 44-93, 95-168, 170-183,185-203, 205-278, and 280-288), wherein said antibody does not bind said
protein when not phosphorylated at said tyrosine; and/or

(ii) a heavy-isotope labeled peptide (AQUA peptide) for the quantification of said protein, said labeled peptide comprising the
phosphorylation site peptide sequence listed in corresponding Column E of Table 1 (SEQ 10 NOs: 1-3,6-28, 30-42, 44-93, 95-168, 170-
183, 185-203, 205-278, and 280-288). The first invention encompasses an antibody that specifically binds to the Acetyltransferase
CAS1 NP_075051.3 and SEQ 10 NO: 1. Should an additional fee(s) be paid, Applicant is invited to elect an additional protein(s) and
SEQ ID NO(s) to be searched. The exact claims searched will depend on the specifically elected protein(s) and SEQ ID NO(s}..

Group lll+, claims 16-17, 21-23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49-50, drawn to an isolated phosphorylation site-specific
antibody that specifically binds a human Leukemia-related signaling protein selected from Column A of Table 1 only when
phosphorylated at the tyrosine listed in corresponding Column D of Table 1, comprised within the phosphorylatable peptide sequence
listed in corresponding Column E of Table 1 (SEQ ID NOs: 1-3,6-28,30-42,44-93,95-168, 170-183, 185-203,205-278, and 280-288),
wherein said antibody does not bind said signaling protein when not phosphorylated at said tyrosine. The first invention encompasses an
antibody that specifically binds to the Acetyliransferase CAS1 NP_075051.3 and SEQ 10 NO: 1. Should an additional fee(s) be paid,
Applicant is invited to efect an additional protein(s) and SEQ 1D NO(s) to be searched. The exact claims searched will depend on the
specifically elected protein(s) and SEQ 1D NO(s):.

Group IV+, claims 18-20, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 51-52, drawn to a heavy-isotope labeled peptide (AQUA
peptide) for the quantification of a human Leukemia-related signaling protein selected from Column A of Table 1, said labeled peptide
comprising the phosphorylatable peptide sequence listed in corresponding Column E of Table 1 (SEQ ID NOs: 1-3, 6-28, 30-42, 44-93,
95-168, 170-183,185-203, 205-278, and 280-288), comprising the phosphorylatable tyrosine or serine listed in corresponding Column D,
Rows 2-289, of Table 1. The first invention encompasses a peptide of SEQ 10 NO: 1. Should an additional fee(s) be paid, Applicant is
invited to elect an additional SEQ ID NO(s) to be searched. The exact claims searched will depend on the specifically elected SEQ ID
NO(s):.

The inventions listed as Groups I+ through IV+ 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:

Groups I+ do not include the inventive concept of a heavy-isotope labeled peptide (AQUA peptide) for the quantification of said protein,
said labeled peptide comprising the phosphorylation site peptide sequence, as required by Groups I+ through IV+.

The inventions of Group I+ share the technical feature of a method for obtaining a phosphorylation profile of RNA binding proteins that
are phosphorylated in Leukemia signaling pathways, said method comprising the step of utilizing one or more isolated antibody that
specifically binds a RNA binding protein. However, this shared technical feature does not represent a contribution over the prior art.
Specifically, US 2003/0190688 A1 to Crosby, et al. (hereinafter “Crosby”) teaches a method for obtaining a phosphorylation profile of
RNA binding proteins (para [0069]--markers may be examined to provide the most informative c-Abl signaling profile) that are
phosphorylated in Leukemia signaling pathways, said method comprising the step of utilizing one or more isolated antibody that
specifically binds a RNA binding protein to detect the phosphorylation of one or more of said RNA binding proteins, thereby obtaining a
phosphorylation profile for said RNA binding proteins (para [0011]--phospho-specific antibodies that bind to proteins phosphorylated at
specific tyrosines, serines or threonines and para [0070]--the cancer is chronic myelogenous leukemia (CML) or acute lymphocytic
leukemia (ALL)) and only when phosphorylated at the tyrosine (para [0047]--the antibodies may also be tested by Western blotting
against cell preparations containing the phosphorylated target proteinto confirm reactivity with the desired phosphorylated target). As
said method was known at the time of the invention, this cannot be considered a special technical teature that would otherwise unify the
groups.

Another technical feature of the inventions listed as Group I+ is the specific phosphorylation site sequence recited therein. The
inventions do not share a special technical feature, because US 2002/0142432 A1 to Roch, et al. (hereinalter “Roch®) teaches the
claimed SEQ ID NO: 170 (100% identity to SEQ ID NO: 11--arYphlggkpggsdflr). Without a shared special technical feature, the
inventions lack unity with one another.

The inventions of Group Il+ share the technical feature of a method for detecting or quantifying a signaling protein that is tyrosine
phosphorylated in Leukemia signaling pathways, said method comprising the step of utilizing one or more of the following reagents to
detect or quantify one or more Leukemia-related signaling protein(s). However, this shared technical feature does not represent a
contribution over the prior art. Specifically, Crosby teaches a method for detecting or quantifying a signaling protein (para [0121]-- (b)
detecting the level of at least one biomarker disclosed herein in said test tissue of step (a) using at least one phospho-specific antibody
of the invention under conditions suitable for formation of an antibody-protein complexes) that is tyrosine phosphorylated in Leukemia
signaling pathways (para [0011}--phospho-specific antibodies that bind to proteins phosphorylated at specific tyrosines, serines or
threonines and para [0070]--the cancer is chronic myelogenous leukemia (CML) or acute lymphocytic leukemia (ALL)), said method
comprising the step of utilizing one or more of the following reagents to detect or quantify one or more Leukemia-related signaling
protein(s) and when phosphorylated at the tyrosine wherein said antibody does not bind said protein when not phosphorylated at said
tyrosine (para [0047]--the antibodies may also be tested by Western blotting against cell preparations containing the phosphorylated
target protein to confirm reactivity with the desired phosphorylated target). As said method was known at the time of the invention, this
cannot be considered a special technical feature that would otherwise unify the groups.

--Please see the following Supplementa!l Box --

Form PCT/ISA/210 (extra sheet) (July 2009)
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Continuation of Box lil:

Another technical feature of the inventions listed as Group ll+ is the specific phosphorylation site sequence recited therein. The
inventions do not share a special technical feature, because US 2002/0142432 A1 to Roch, et al. (hereinafter "Roch”) teaches the
claimed SEQ ID NO: 170 (100% identity to SEQ iD NO: 11--arYphlgakpggsdfir). Without a shared special technical feature, the
inventions lack unity with one another.

Finally, another technical feature of the inventions listed as Group Il+ is the specific (i) a heavy-isotope labeled peptide (AQUA peptide)
for the quantification of said protein, said labeled peptide comprising the phosphorylation site peptide sequence listed in corresponding
Column E of Table 1 (SEQ 10 NOs: 1-3,6-28, 30-42, 44-93, 95-168, 170-183, 185-203, 205-278, and 280-288). The inventions do not
share a special technical feature, because 1) Roch discloses the claimed SEQ ID NO: 170, comprising the phosphorylatable tyrosine or
serine listed in corresponding Column D, Rows 171, of Table 1(100% identity to SEQ 1D NO: 11--arYphiggkpggsdflr), and 2) US
2005/0003450 to Rush, et al. (hereinafter "Rush*) discloses a heavy-isotope labeled peptide (AQUA peptide) (para [0167]-- heavy-
isotope in the analyzed peptides for quantification is Aqua (absolute quantification)). Without a shared special technical feature, the
inventions lack unity with one another.

The inventions of Group I+ share the technical feature of an isolated phosphorylation site-specific antibody that specifically binds a
human Leukemia-related signaling protein. However, this shared technical feature does not represent a contribution over the prior art.
Specifically, Crosby teaches an isolated phosphorylation site-specific antibody that binds a human Leukemia-related signaling protein
and (para [0011}--phospho-specific antibodies that bind to proteins phosphorylated at specific tyrosines, serines or threonines and para
[0070]--the cancer is chronic myelogenous leukemia (CML) or acute lymphocytic leukemia (ALL)) and only when phosphorylated at the
tyrosine wherein said antibody does not bind said signaling protein when not phosphorylated at said tyrosine (para [0046]-- specificity for
the desired antigen and for reactivity only with the phosphorylated form of the antigen). As said antibody was known at the time of the
invention, this cannot be considered a special technical feature that would otherwise unify the inventions.

Another technical feature of the inventions listed as Group lll+ is the specific phosphorylation site sequence recited therein. The
inventions do not share a special technical feature, because Roch teaches the claimed SEQ ID NO: 170 (100% identity to SEQ ID NO:
11--arYphlggkpggsdfir). Without a shared special technical feature, the inventions lack unity with one another.

The inventions of Group IV+ share the technical feature of a heavy-isotope labeled peptide (AQUA peptide) for the quantification of a
human Leukemia-related signaling protein. However, this shared technical feature is obvious over the prior arl. Specifically, 1) Roch
teaches the claimed SEQ ID NO: 170, comprising the phosphorylatable tyrosine or serine listed in corresponding Column D, Rows 171,
of Table 1(100% identity to SEQ ID NO: 11--arYphlggkpggsdfir) but neither Crosby nor Roch teaches a heavy-isotope labeled peptide
(AQUA peptide), and 2) Rush teaches a heavy-isotope labeled peptide (AQUA peptide) (para (0167)-- heavy-isotope in the analyzed
peptides for quantification is Aqua (absolute quantification)). As said eavy-isotope labeled peptide would have been obvious to one of
ordinary skill in the art at the time of the invention, this cannot be considered a special technical feature that would otherwise unify the
inventions.

The inventions of Groups I+ through IV+ therefore lack unity under PCT Rule 13 because they do not share a same or corresponding
special technical feature.
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