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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 1o 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 drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il 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:
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 |+: claims 1-21, drawn to a method for treating cancer, wherein the method comprises contacting a cancer cell having an
activating KRAS mutation with (a) an effective amount of C6-ceramide; and (b) an effective amount of at least one anti-cancer agent,
thereby treating cancer. The first named invention (claims 1-15, 20-21), is limited to wherein the anti-cancer agent is a
chemotherapeutic molecule, selected from the group consisting of taxol, paclitaxel, gemcitabine, oxalip!atin, and cisplatin (claim 15).
Applicant is invited to elect (an) additional anti-cancer agent(s) including: wherein the anti-cancer agent is an inhibitor of EGFR
signaling selected from the group consisting of cetuximab, panitumumab, and erlotinib (claims 16-17), or/fand wherein the anti-cancer
agent is an inhibitor of RAS signaling selected from the group consisting of salirasib, tipifamib, pre-let 7a microRNA, Lin28 siRNA, and
an anti-mutant KRAS siRNA (claims 18-19), to be searched by paying additional fee for each election.

Frammermesr*Continued in the extra sheet

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

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

3. I:l 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. 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.:
1-15, 20-21

Remark on Protest E] 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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Continuation of:
Box No Il {(unity of invention is tacking)

Group I+, claims 22-41, drawn to a method for treating cancer, wherein the method comprises contacting a cancer cell with (a) an
effective amount of C6-ceramide; (b) an effective amount of an anti-cancer agent; and (c) an effective amount of an agent selected from
the group consisting of an enhancer of the AMPK signaling pathway, an inhibitor of the PI3K/AKT/mTORC1 signaling pathway, and an
inhibitor of the MEKIERK signaling pathway, thereby treating cancer. The first named invention (ctaims 22-35, 38-41) is limited to
wherein agent (c) enhances the AMPK signaling pathway by modulating the activity of one or more polypeptides selected from the group
consisting of AMPK and ACC (claim 35). Applicant is invited to elect (an) additional agent(s) including: wherein agent (c) inhibits the
PI3K/AKT/mTORC 1 signaling pathway by modulating the activity of one or more polypeptides selected from the group consisting of
PI3K, AKT, Gabl, TSC2, mTORCI, mTORC2, S6K, S6, and 4EBP1 (claim 36), or/and wherein agent (c) inhibits the MEK/ERK signaling
pathway by modulating the activity of one or more polypeptides selected from the group consisting of MEK and ERK (claim 37), to be
searched by paying additional fee for each election.

The inventions listed as Groups I+-11+ 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 an effective amount of an agent selected from the group consisting of an enhancer of
the AMPK signaling pathway, an inhibitor of the PI3K/AKT/mTORC1 signaling pathway, and an inhibitor of the MEK/ERK signaling
pathway, as required by Groups ll1+.

Groups li+ do not include the inventive concept of a cancer cell having an activating KRAS mutation, as required by Groups 1+.

Among Group I+, a chemotherapeutic molecule in claim 15, each is structurally and functionally different from an inhibitor of EGFR
signaling in claims 16-17, or an inhibitor of RAS signaling in claims 18-19, and vice versa.

Among Group I+, an agent that enhances the AMPK signaling pathway by modulating the activity of AMPK or ACC in claim 35, each is
structurally and functionally different from an agent that inhibits the PI3K/AKT/mTORC1 signaling pathway by modulating the activity of
PI3K, AKT, Gabl, TSC2, mTORC1, mTORCZ2, S6K, S6, or 4EBP1 in claim 36, or an agent that inhibits the MEK/ERK signaling pathway
by modulating the activity of MEK or ERK in claim 37, and vice versa.

The inventions of Groups I+ through |1+ share the technical feature of treating cancer comprising contacting a cancer cell with (a) an
effective amount of C6-ceramide; and (b) an effective amount of at least one anti-cancer agent, thereby treating cancer; the inventions of
Group I+ further share the technical feature of a method for treating cancer, wherein the method comprises contacting a cancer cell
having an activating KRAS mutation with (a) an effective amount of C6-ceramide; and (b) an effective amount of at least one anti-cancer
agent, thereby treating cancer. However, this shared technical feature does not represent a contribution over prior art as being obvious
over US 2009/0246271 A1 to Wanebo, in view of an article entitled 'Epithelial Tissues Have Varying Degrees of Susceptibility to
KrasG12D-Initiated’ by RAY et al. (hereinafter 'Ray’; PLoS One. 2011 Feb, Vol. 6(2):e16786. PDF file: pg 1-8) as follows:

Wanebo discloses a method for treating cancer (Abstract - ‘a method for treating a subject affticted with cancer’), wherein the method
comprises

—- contacting a cancer cell with (a) an effective amount of C6-ceramide (Abstract - ‘contacting the cancer cell with ... C6-ceramide”;
para [0031] - "an "effective amount,” when used with respect to ... C6-ceramide'), and

—(b) an effective amount of at least one anti-cancer agent (Abstract - ‘contacting the cancer cell with (a) gemcitabine and (b) C6-
ceramide, sequentially or concomitantly’, wherein ‘gemcitabine’ is an anti-cancer agent; para [0047] - ‘C6-ceramide is first administered
and gemcitabine is subsequently administered'; para [0046] - ‘gemcitabine is first administered and C6-ceramide is subsequently
administered’; para {0031] - "an "effective amount,” when used with respect to the combination of gemcitabine and C6-ceramide’; para
[0058] - 'C6 ceramide significantly inhibited tumor growth and enhanced survival of all the major classes of chemotherapeutic agents
tested'),

- thereby treating cancer (para [0058] - ‘C6 ceramide significantly inhibited tumor growth and enhanced survival of all the major classes
of chemotherapeutic agents tested against the aggressive human pancreatic cancer cell line L.3.6 growing in ... SCID mouse’; para
[0060] - 'Combination with C6-ceramide augmented the tumor reduction obtained by chemotherapy alone by 57%"; para [0064] -
‘Combination therapy with apoptotic signal C6 Ceramide significantly enhanced the anti-tumor regression and survival induced by
Oxaliplatin and Gemcitabine'; para [0009] - ‘the apoptosis in the subject's cancer cells induced by the combination of gemcitabine and
C6-ceramide is greater than the apoptosis in the subject's cancer cells induced by contacting the cancer cells with either gemcitabine
alone or C6-ceramide alone, thereby treating the subject afflicted with cancer’).

Wanebo further discloses the method can be used for treating different types of cancers (para [0037] - ‘the above-mentioned
methods, the cancer cell ... is selected from ... a breast carcinoma cell, a melanoma cell, ... a colon carcinoma cell, ... a lung carcinoma
cell,... a pancreatic cancer cell’).

Wanebo does not specifically teach wherein the cancer cells having an activating KRAS mutation. Ray discloses activating KRAS
mutation induces tumorigenesis in different types of cancers (Abstract - 'Activating mutations in the Kras gene are commonly found ...
epithelial cancers. ...we introduced one of the most common Kras mutations, KrasG12D, broadly in epithelial tissues. ... controlled by
inducible, Cre-mediated recombination ?. many hyperplasias, metaplasias and adenomas were observed in the oral cavity, stomach,
colon and lungs, suggesting that exposure to products of the outside environment promotes KrasG12D-initiated tumorigenesis'; pg 3, col
1, last para - 'KrasG12D mutation induced lung adenoma formation'; pg 4, col 1, para 1 - 'KrasG 12D mutation induced metaplasia in the
colon...capable of giving rise to serrated carcinoma in a mouse model').

It would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the teachings of Wanebo
and Ray, to obtain a method for treating cancer, wherein the method comprises contacting a cancer cell with (a) an effective amount of
Cé-ceramide; and (b) an effective amount of at least one anti-cancer agent, thereby treating cancer, as taught by Wanebo, and further
wherein the cancer cells having an activating KRAS mutation, based on the combination of Ray and Wanebo, in order to use the method
of Wanebo for treating different types of cancers in combination of monitoring the KRAS mutation for better understanding the
mechanism of different types of cancer formation for facilitating choosing the combination therapy agents comprising C6-ceramide for
achieving a synergistic effect on treating different types of cancers. Without a shared special technical feature, the inventions lack unity
with one another.

TreTrTssTrasererseertContinued in the next extra sheet

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



INTERNATIONAL SEARCH REPORT International application No.

PCT/US 12/32143

Continuation of:
The previous extra sheet - Box No 1t (unity of invention is lacking)

The inventions of Groups i+ further share the technical feature of contacting a cancer cell with an additional agent for modulating a
specified signaling pathway including enhancing the AMPK signaling pathway by modulating the activity of AMPK. However, this shared
technical feature does not represent a contribution over prior art. Specifically, US 2009/0042810 A1 to Chung discloses a method for
treating cancer comprising administering an AMPK activator (para [0047] - that AMPK as an important target of cancer treatment ...
provides for the use of activators of AMPK (e.g., meformin) to treat cancer’; para [0055] - ‘a patient is administered an AMPK activator
(e.g., metformin or derivative thereof) to treat a ... cancer’; para [0005] - 'an AMPK-activating drug... comprising ... metformin... AICAR’).
One of ordinary skill in the art at the time the invention was made would have known to combine the teaching of Wanebo, discussed
above, with the teaching of Chung by including one or more agent that modulating a specified signaling pathway such as administering
an AMPK activator in a combination therapy for enhancing the AMPK signaling pathway for further achieving a synergistic effect on
treating different cancers based on the combination of Chung and Wanebo. Furthermore, an article entitled ‘Exogenous cell-permeable
C6 ceramide sensitizes multiple cancer cell lines to doxorubicin-induced apoptosis by promoting AMPK activation and

mTORC 1inhibition’ by JI et al. (Oncogene, 2010, Vol. 29(50), p. 6557-68) discloses activation of AMPK by AMPK activator AICAR
enhances Doxorubicin-induced cancer cell death, which is further enhanced by C6-ceramide in multiple progressive cancer cell lines
(Abstract - 'exogenous cell-permeable C6 ceramide may be a useful adjunct to the anti-tumor effects of chemotherapeutic agents (such
as Taxol) against multiple cancers. ... C6 ceramide largely sensitizes multiple progressive cancer cell lines to Doxorubicin-induced cell
death and apoptosis. ... Doxorubicin induces AMP-activated protein kinase (AMPK) activation.... Activation of AMPK contributes to
Doxorubicin-induced cancer cell death and apoptosis.... AMPK activator AICAR enhances it.... C6 ceramide largely enhances
Doxorubicin-induced activation of AMPK, which leads to mTOR complex 1 inhibition and chemo-sensitization'). Without a shared spec1al
technical feature, the inventions lack unity with one another.

Groups I+-1I+ therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.

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



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report
	Page 6 - wo-search-report
	Page 7 - wo-search-report

