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X SHANNON et al., Tumour hypoxia, chemotherapeﬁtic resistance and hypoxia-related therapies. | 1-3, 46-49

- Cancer Treatment Reviews, August 2003, vol 29, no 4, pp 297-307, pg 297, col 2, para 2-pg . | ---------——-

Y 298, col 1-2, pg 299 col 1, para 1, pg 301, col 1, para 2-3, pg 303 col 2, para 2 4-6, 25, 50-52, 68
X _ . 24,67

-~ WO 2012/037212 A1 (PRICE et al.) 22 March 2012 (22.03.2012) pg 22, para 2 - pg 23, para 1 e

Y \ . 25, 68

Y BLACK et al. Conserved Antagonism between JMJD2A/KDM4A and HP1.gamma. during Cell

: Cycle Progression. Molecular Cell, 10 December 2010, Vo! 40, No 5, pp 736-748, pg 739, col 1, | 4-6, 50-52

para 1 - col 2, para 1, pg 744 col 2, para 2, Fig. 1F ’
Y US 2012/0214757 A1 (ANDERSON et al.) 23 August 2012 (23.08.2012) para {0008], [0060] 20, 65
A COLLINS et al. Transcriptional Consequences of Topoisomerase Inhibition. Mol Cell Biol, 3,47
| December 2001, vo! 21,no 24, pp 843778451, abstract
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Box No. II 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 l7(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.: 7-17, 21-23, 26, 34-45, 53-62, 66, 69, 73,81-89
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:

This application contains the following inventions or groups of inventions which are not so inked 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 1-6, 18-20, 24-25, 46-52, 63-65, 67-68, drawn to methods of treating cancer and uses of chemotherapeutic and/or
KDM4A modulating compositions for the treatment of cancer

Group |I: Claims 27-29, drawn to an assay for determining the likelihood of a subject experiencing a positive outcome following treatment
for cancer .

Group Il: Claims 30-33, 70-72, drawn to methods for treating graft versus host disease

Group IV: Claims 74-80, drawn to methods and assays for diagnosing or treating autism or schizophrenia
---please see 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. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees. . T ~

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. 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.:
1-6, 18-20, 24-25, 46-52, 63-65, 67-68 ’ .

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.

DA 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 Observations where unity of invention is lacking

The inventions listed as Groups I-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: :

Special Technical Features
Group | requires methods and uses for treatment of cancer, not required by Groups I-IV.

Group |l requires a method of predicting the outcome of cancer treatment, and determining the level or mutational status of KDM4C or
KDM4D, not required by Groups | and IIl-IV. : . . .

Group |1l requires the treatment of graft versus host disease, not required by Groups I-1l and IV.
Group |V requires the treatment or diagnosis of autism or schizophrenia, not required by Groups I-l11.
Common Technical Features

The feature shared by Groups I-IV is a KDM4A dampening mutation. Further, the feature shared by Groups 1 and IV is an agonist of
KDMA4. However, these shared technical features do not represent a contribution over prior art, because the shared technical features
are taught by the article entitled "Conserved Antagonism between JMJD2A/KDMA4A and HP1.gamma. during Cell Cycle Progression” by
Black et al. (Molecular Cell, 10 December 2010, Vol 40, No 5, pp 736-748) (hereinafter 'Black’). Black discloses a KDM4A dampening
mutation (p739, col 2, para 1 - "catalytically inactive JMJD2A.sup.H188A", note that JMJD2A is also known as KDM4A). Black further
teaches a method of ectopically expressing JMJD2A/KDMA4, thereby overexpressing JMJD2A/KDMA4 (p 737, col 2, para 2-"We
ectopically expressed JMJD2A to determine its effect on cell cycle progression (Figure 1B). We created stable HEK293T cells
expressing ... JMUD2A ... These cell lines exhibited modest 2- to 3-fold overexpression of ... JMJD2A ... Interestingly, ectopic éxpression
of JIMJD2A resulted in stabilization of both endogenous and exogenous JMJD2A throughout the ceil cycle”; p 746, col 2, para 3,
retroviral expression vectors for infecting cells to produce JMJD2A overexpressing stable cell lines, the vectors representing "agonists""
of JMJD2A /KDM4A that increase JMJD2A/KDMA4A activity and expression). As the technical feature was known in the art at the time of
the invention, it cannot be considered a special technical feature that would otherwise unify the groups.

The feature shared by Groups | -Il is the association between altered expression levels of KDM4A and cancer. Another feature shared
by Groups | and lil is an inhibitor of KDMA4. However, these shared technical features do not represent a contribution over prior art,
because the shared technical features are taught by the article entitled "KDM4/JMJD2 histone demethylases: epigenetic regulators in
cancer cells” by Berry et al. (Cancer Res. 15 May 2013, Vol 73, No 10, pp 2936-42) (hereinafter 'Berry'). Berry discloses that KDM4A is
shown to be overexpressed in breast, colorectal, lung, prostate, and other tumors and are required for efficient cancer cell growth
(abstract). Berry further teaches an inhibitor of KDMA4 (abstract - "HP1.gamma. antagonized JMJD2A [KDM4]-dependent progression
through S phase"). As the technical feature was known in the art at the time of the invention, it cannot be considered a special technical
feature that would otherwise unify the groups.

The feature shared by Groups | and Ill is an mTOR inhibitor. However, this shared technical feature does not represent a contribution
over prior art, because the shared technical feature is taught by US 2011/0195966 A1 to Garcia-Echeverria et al. (hereinafter ‘Garcia-
Echeverria'). Garcia-Echeverria discloses an mTOR inhibitor (abstract;. para {0007], pharmaceutical composition comprising mTOR
inhibitor) that can be used for treatment (para [0011] - "use for the treatment of mammalian target of rapamycin (nTOR) kinase
dependent diseases") cancers (para [0154]) as well as graft-verus-host disease (para [0129]-[0130}). As the technical feature was
known in the art at the time of the invention, it cannot be considered a special technical feature that would otherwise unify the groups.

Groups -1V therefore lack unity of invention under PCT Rule 13 because they do not share a same or corresponding special technical
feature. :

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