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INTERNATIONAL SEARCH REPORT International npp]ic.atiun No.
PCT/US 16/46318

A. CLASSIFICATION OF SUBIECT MATTER
IPC(B) - CO7D401/14, A8IK 31/517, CO7D 235/91 (2016.01)
CPC - CO7D 265/32, COTD 401/14, CO7D 401/D4, A61K 45/06
According to [ntemational Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification s;lrstem Tollowed by classification symbols)
1IPC(8) - CO70 401714, AB1IK 31/517, CO7D 239/91 (2016.01)
CPC - CO7D 265/32, COTD 401/14, CO7D 401/04, AG1K 45/06

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Patents and non-patent literature (classification, keyword; search terms below)

Electronic data base consulted during the interational search (name of data base and, where practicable, search terms used)

PatBase, Google Scholar {nan-patent literature), Google Patants; search terms: cancer, bromedomain extra terminal, BET, inhibitor,
protein phosphatase 2A (PP2A), FTY720, B-cell lymphoma, Bel, casein kinase, CK2, mediator complex subunit, MED1, resistance,
synergy

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2014/0005163 A1 (Albrecht et al.) 2 January 2014 (D2.01.2014), entire dacument, especially | 1 and 3
— abstract, para [0072), [0186], [0:230), (0:238] i
Y 2 and 372
X WO 2015/070020 A2 (Dana-Farbar Cancer Institute, Inc.) 14 May 2015 (14.05.2015), entire 12, 14112, 52, and 54/52
- document, especially abstract, pg 2 In 17-18, pg 2 In 20, pg 4 in 27-28 B
13, 14/13, 53 and 54/53
WO 2015/109286 A1 (Gilead Sciences, Inc.) 23 July 2015 (23.07.2(H5), entire document, 22
- especially abstract, para (0017), [0043), [0048], {0052], [0103] —_—
Y 23 and 24
X US 2014/0256218 A1 (Young et al.) 2 October 2014 (02.10.2014), entirs document, espacially | 32
- abstract, para (0040], [0198], [0241) m—————
Y 33 and 34
Y Kumar et al., "GLI2-dependant ¢-MYC upregulation mediat istance of p tic cancer 2,372, 13,1413, 23, 24,
colls ta the BET bromodomain inhibitor JQ1," Sclantific Reports, vol. 5, 25 March 2018 33, 34, 53 and 54/52
(25.04.2015), 9489, entire document
A US 2014/0162971 A1 {(Wang et al.) 12 June 2014 (12.05.2014), sntire documant 1-3, 12-14, 22-24, 32-34,
and 52-54
A Lea et al., "Synergistic effect of JQ1 and rapamycin for treatmant of human ostaosarcoma,” 1-3, 12-14, 22.24, 32-34,
International Journal of Cancer, vol. 136, 01 May 2015 (01.05.2015), pg 2055-2064, entire and 52-54
document
D Further documents are listed in the continuation of Box C. I:l
*  Special categories of cited documents: “T" later document published after the international filing date or priority
“A™  document defining the general state of the ant which is not considered date and not in conflict with the apﬁhqauon but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E” earlier application or patent but published on or after the intemational wx» g, t of particular rel e; the claimed inveation cannot be
filing dase considered novel or cannot be considered 1o involve an inventive
o dgggrr'lenl mi]«_::hmduly thrg[\.y dt_)ubl:& an pliiority I::Iain'_;{s)_ or whicl;.is siep when the document is taken alone
et sstablish the publication dats of another citation o other vy o0 umant of particular relevance; the claimed invention cannot be
special reason (as specified) o considered tq involve an inventive step when the document is
“0™ document referring 1o 4an oral disclosure, use, exhibition ot pther combined with ane or more other such dex such combinati
BANS being obvious 1o a person skilled in the art

mi
“P" document puhlished prine ta the international filing dato but laterthan  wy n .
ﬁw Ennopity Uhte claimed %" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the intemational search report
20 Soptember 2018 1 6 D EC 20]6
Name and mailing address of the 1SA/US Authorized officer:
Mait Stop PCT, Atin; ISA:_'US, an]missionar for Patents Lee W, Young
P.O. Box 1450, Alexandria, Virginia 22343-1450 peT <x: 8742724300
Facsimile No.  571.273-8300 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT Intemational applicatien No.
PCT/US 16/M6318

Box No. I Nucleotide and/er amino acid sequence(s) (Continuation of item L.¢ of the first sheet)

L. 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:

a forming part of the international application as filed:

in the form of an Annex C/$T.25 text file.
I:l on paper or in the form of an image file.

b. D fumished together with the intemnational application under PCT Rule L3ser. 1(a) for the purposes of intemational search
only in the form of an Annex C/ST.25 text file, .

c D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13¢er, 1(2)).
l:l on paper or in the fonn of an image file (Rule 131er.1(b) and Administrative Instructions, Section 713).

2. In addition, in the case that more than ene version or copy of a sequence listing has been filed or fumnished, the required
statements that the information in the subsequent or additional copies js identical to that forming part of the application as
filed or does net go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2015}
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 16/46318

Box No, IT Observations where certain claims were found chable (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. I:I Claims Nos.:
because they relate to subject matter not required 1o be scarched 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.: 4-11, 16-21, 25-31, 35641, and 55-51
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 unily of invention is lacking (Continuation of item 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this international application, as follows:
--Sge Supplemental Box-—

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

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

3. D As only seme of the required additional search fecs 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 szarch report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-3, 12-14, 22-24, 32-34, and 52-§4

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)) (January 2015)
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INTERNATIONAL SEARCH REPORT Tntemationsl application No.
PCT/US 16/46318

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

Group |: Claims 1-3, 12-14, 22-24, 32-34, and 52-54 are directad to a method for treating a cancer.

Group |I: Claims 42-51 are directad to a method to identify a subject having a cancer that |s resistant to or at risk of developing
resistanca to bromedomain and exira terminal (RET) inhibitor therapy.

The inventions listed as Group I-1l do nat ralate o a single spacial technical feature under PCT Rule 13.1 because, under PCT Rule
13.2, thay lack the same or vorresponding special technical features for the following reasons:

Special Technical Feature:

Group | does not require a method to idantify a subject having a cancer that is resistant to or at risk of developing resistance to
bromodomain and extra terminal (BET) inhibitor therapy, the methad comprising: performing an assay to dsternine Intracallular lacation
ofbremnodornaincontaining proteln 4 (BRDO4) in a tumor sample obtained from a subject recsiving BET inhibitor therapy; and

identifying the subject as having a cancer that is resistant to or at risk of developing resistanca to BET inhibitor therapy if the BRD4 has
& nuclear localization, as required by group |1

Groups |l does not require a method for treating a cancer, the method comprising adminiatering to a subject in need theracf a
bromodomain and extra terminal (BET) inhibitor and a protein phosphatase 2A (PP2A) activatar in an amaunt effective to fraat the
cancar , as raquired by Group |

Common Technlcal Featuraes:

Group I-1! share the technical feature of administering & BET inhibitor in comblnation with a protein phosphatase 2A (PP2A) activator, a
B-call lymphoma-2 (Bcl-2) inhibitor, a B-cell lymphoma-extra large (Bcl-x1) Inhibltor, & casein kinase 2 (CK2) inhibitor, or a mediatar
complex subunit 1 (MED1),

Huwever, this shared technical feature doas not reprasent a contribution over prior art, because the shared tachnical feature is
anticipated by US 2014/0005168 A1 to Albrecht et al. (hereinafter ‘Albracht’).

Albrecht teaches a method comprising: administering to a subject in nesd thereof (para [0186], administration of an aeffective amount of a
compound according to this invention to a mammal, in particular 2 human in need of such traatment) a bromodomain and extra terminal
(BET) inhibitor {para [0072], compound that binds to and/or inhibits the target bromodomain-containing protein {such as a BET protein))
and a protein phosphatase 2/ (PP2A) activator {para {0230], FTY720).

As the shared technical features ware knuwn in the ant at the time of the invention, they cannot be considared common technical
features that would otherwise urify the groups. Therefora, Groups IHI lack unity under PCT Rule 13.

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