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B.  FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

USPC - 435/6.1; 436/501; 514/15; 514/18.9; 514/19.4; 530/324; 530/328; 530/350 (keyword delimited)

See Search History document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2013/0157260 A1 (SATTERTHWAIT et al) 20 June 2013 (20.06.2013) entire document 1,2,6,7, 11

X US 2009/0118135 A1 (REED et al) 07 May 2009 (07.05.2009) entire document 16

A US 2015/0018285 A1 (CARMEL-HAIFA UNIVERSITY ECONOMIC CORPORATIONLTD.) 15 |1,2,6,7, 11,16
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considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemational 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. K‘ Claims Nos.: 12-15
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:
See extra sheef(s).

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. E] 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. m 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.:

1,2,6,7, 11, and 16 to the extent that they read on a small molecule mimic of NuBCP-9 peptide.

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

[:l 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 prolest accuompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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Continued from Box No. Il 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 need to be paid.

Group I+: claims 1-11 and 16 are drawn to agents that expose the BH3 domain of Bcl-2 thereby converting Bcl-2 into a pro-apoptotic
protein and activate the intrinsic apoptosis pathway (hereinafter “Bcl-2 antagonists”) and methods comprising the same.

The first invention of Group |+ is restricted to a Bcl-2 antagonist, and methods comprising the same, wherein the Bcl-2 antagonist is
selected to be a small molecule mimic of NuBCP-9 peptide. Itis believed that claims 1, 2, 6, 7, 11, and 16 read on this first named
invention and thus these claims will be searched without fee to the extent that they read on a small molecule mimic of NuBCP-9 peptide.

Applicant is invited to elect additional Bcl-2 antagonists, each with specified chemical structure, to be searched in a specific combination
by paying an additional fee for each set of election. An exemplary election would be a Bcl-2 antagonist, and methods comprising the
same, wherein the Bcl-2 antagonist is selected to be methotrexate2. Additional Bcl-2 antagonists will be searched upon the payment of
additional fees. Applicants must specify the claims that read on any additional elected inventions. Applicants must further indicate, if
applicable, the claims which read on 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.

The inventions listed in Groups |+ 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 Groups I+ formulas do not share a significant structural element for inducing growth inhibition or apoptosis of a Bcl-2-expressing
cell, requiring the selection of alternatives for the agent that exposes the BH3 domain of Bcl-2 thereby converting Bcl-2 into a
pro-apoptotic protein and activating the intrinsic apoptosis pathway (Bcl-2 antagonist), where “the agent is a methotrexate or a
methotrexate analog of Formula (IV)” and “the methotrexate analog is a compound having a structure of any one of Formulae 1-12" and
“the agent is a compound of Table 1, Table 2, Table 3, Table 4, or Table 5, or a compound of Formulae (1}, (I!), or (II)".

Additionally, even if Groups I+ were considered to share the technical features of a method for inducing growth inhibition or apoptosis of
a Bcl-2-expressing cell, comprising contacting a Bcl-2-expressing cell with an agent that exposes the BH3 domain of Bel-2 thereby
converting Bcl-2 into a pro-apoptotic protein and activating the intrinsic apoptosis pathway; a method of treating Bcl-2-expressing cancer
in a subject, comprising administering to a subject in need of cancer treatment, a therapeutically effective amount of an agent that
exposes the BH3 domain of Bcl-2 thereby converting Bcl-2 into a proapoptotic protein; an in vitro method of screening for an agent that
converts Bcl-2 from an anti-apoptotic protein into a pro-apoptotic protein, comprising: (a) contacting a first population of cells with an
agent, wherein the first population of cells expresses or overexpresses Bcl-2; (b) determining the cell viability of the first population of
cells; (c) contacting a second population cells with the agent, wherein the second population of cells has no expression of Bcl-2 or
expression of Bcl-2 lower than first cell population; and (d) determining the cell viability of the second population of cells; (e) comparing
the cell viability of the first and second populations of cells to determine whether the agent converts Bcl-2 from an anti-apoptotic protein
into a proapoptotic protein; these shared technical features do not represent a contribution over the prior art.

Specifically, US 2013/0157260 A1 Satterthwait et al. discloses a method for inducing growth inhibition or apoptosis of a Bcl-2-expressing
cell (This finding provides novel and effective approaches to induce cancer cell apoptosis by targeting Bcl-2, Para. [0073}; a method of
retarding the growth of the tumor by administering pro-apoptotic modulator of Bcl-2 to the tumor and subsequently administering a
cytotoxic agent to the tumor, Para. [0214]), comprising contacting a Bcl-2-expressing cell with an agent that exposes the BH3 domain of
Bcl-2 thereby converting Bcl-2 into a pro-apoptotic protein and activating the intrinsic apoptosis pathway (Third, the cell-permeable
Nur77 peptide induces a conformational change in Bcl-2 in vivo as detected by exposure of the Bcl-2 BH3 domain to BH3 antibodies,
Para. [0076]); NuBCP peptides induce Bcl-2 conformational change which is not the consequence of apoptosis. Bcl-2 fluorescence from
peptide-treated cells, Para. [0061]; Embodiments of the invention relate to the discovery that Nur?7 interaction with Bcl-2 converts Bcl-2
from an anti-apoptotic to a pro-apoptotic molecule by inducing a Bcl-2 conformational change, Para. [0073]); a method of treating
Bcl-2-expressing cancer in a subject (This finding provides novel and effective approaches to induce cancer cell apoptosis by targeting
Bcl-2, Para. [0073]; a method of retarding the growth of the tumor by administering pro-apoptotic modulator of Bcl-2 to the tumor and
subsequently administering a cytotoxic agent to the tumor, Para. [0214]; administered to a patient in need of such treatment, Para.
{0208)), comprising administering to a subject in need of cancer treatment (administered to a patient in need of such treatment, Para.
[0208)), a therapeutically effective amount of an agent that exposes the BH3 domain of Bcl-2 thereby converting Bel-2 into a
proapoptotic protein (Third, the cell-permeable Nur77 peptide induces a conformational change in Bcl-2 in vivo as detected by exposure
of the Bcl-2 BH3 domain to BH3 antibodies, Para. {0076]; NuBCP peptides induce Bcl-2 conformational change which is not the
consequence of apoptosis. Bcl-2 fluorescence from peptide-treated cells, Para. [0061); Embodiments of the invention relate to the
discovery that Nur77 interaction with Bcl-2 converts Bcl-2 from an anti-apoptotic to a pro-apoptotic molecule by inducing a Bcl-2
conformational change, Para. {0073)).

Further, US 2009/0118135 A1 to Reed et al. discloses an in vitro method of screening for an agent that converts Bcl-2 from an
anti-apoptotic protein into a pro-apoptotic protein ([t]he present invention relates to screening assays for identifying ...compounds which
convert Bcl-2 proteins from inhibitors of apoptosis to promoters of apoptosis (‘converters”), Para. [0004]; methods for identifying
compounds that bind to members of the Bcl-2 family of proteins, and convert these proteins from inhibitors of apoptosis to promoters of
apoptosis (antiapoptotic to proapoptotic state), Para. [0069]; in vitro screening assays for compounds that bind to Bcl-2-family member
proteins, Para. [0176)), comprising: (a) contacting a first population of cells with an agent, wherein the first population of cells expresses
or overexpresses Bcl-2 (HeLa Tet-On-Bcl-B (HTO2) cells, Para. [0065]; the cells express or overexpress Bcl-2, Para. {0188]; contacting
the Bcl-B protein with a small molecule, Para. [0017]; B¢l-2 proteins include Bcl-2 ...and Bcl-B, Para. [0010]); (b) determining the cell

Form PCT/ISA/210 (extra sheet) (January 2015)
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viability of the first population of cells (their ability to promote apoptosis in transformed cell lines is confirmed using cellular apoptosis
assays, Para. [0074]); (c) contacting a second population cells with the agent, wherein the second population of cells has no expression
of Bcl-2 or expression of Bcl-2 lower than first cell population (control wells, that contained no Bcl-B, Para. [0243]; in the presence or
absence of a test compound or library of test compounds, Para. [0018]); and (d) determining the cell viability of the second population of
cells ([c]ell viability was measured, Para. [0065)); (e) comparing the cell viability of the first and second populations of cells to determine
whether the agent converts Bcl-2 from an anti-apoptotic protein into a proapoptotic protein (these compounds can be subjected to
assays ...to identify whether the compounds increase apoptosis or decrease apaptosis in cells, Para. [0175])).

The inventions listed in Groups i+ therefore lack unity under Rule 13 because they do not share a same or corresponding special
technical features.

Form PCT/ISA/210 (extra sheet) (January 2015)
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