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1-7,15

17,15

1-7.15

— 14...1. - - ._._:]..4

SMITH et al., Synerglstic actlvity of PARP inhibition by talazoparib (BMN 673) with
temoczotomide in padiatric cancer madels in the padlatric praciinical testing program. Clin
Cancar Ras, 2015 Fab, Vol. 21{4), p. 819-32. Epub 2014 Dec 10. Abstract

1-7.15

g Further documents are listed in the continuation of Bex C.
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“A"  document defining the general state of the art which is not considered
to be of particular relevance
earlier app or patent but p
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

dnenment referring to an oral disclosure, use, exhibition or other
means.

document published prior to the intematiconal filing date but later than
the priority date claimed

wgn blished on or after the international

up

gy

upw

wpn

later d it published after the ir flnngdm:nngrmrity' R
date and not in conflict with the application but cited to understand -
the principle ar theory underlying the invention

document cf particular relevance; the ¢laimed invention cannot be
considered novel or canmot be considered 1o involve an inventive
step when the dogument is taken alone

>€

O
“Y" document of particular relevance; the claimed invention cannot be i
considered 1o involve an invenfive step when the document is *
gumbined with one or more other such documents, such combination |
being obvious 1o a person skilled in the an :

“&" document member of the same patent family

Date of the actual completion of the international search

20 December 2016

Date of mailing of the international search report

13 MAR 2017

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.  571-273-8300

Authorized officer:
Lee W. Young

PCT Halpdask: 571-272-4300
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C (Continuation).  DOCUMENTS CONSIDERED TO BE RELECYANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim"l}loe' '

A CLINICAL_TRIAL_NCT02286687, Phasa || Study of the PARP Inhibitor BMN 673 (Talazoparib | 1-7, 15 '
Tosylate) in Advanced Cancer Patients With Somatic Alterations in BRCA1/2,
Mutations/Delations in PTEN or PTEN Loss, 8 Homologous Recombination Defact,
Mutations/Delations in Cther BRCA Pathway Genas and Garmlina Mutation in BRCA1/2 {Not
Breast or Ovarian Cancer). Clinical Triat ID; NCT02286687, Lead Sponsor M.D. Anderson
Cancar Canter. Start Date: 01 Dacamber 2014 [online]. [Retrievad on 2016.12.19). Ratrieved
from the Internst; <URL: htips://covaientdata.com/clinical-tla/NCT02286687> PDF File; pg 1-
3. Title; Lead Sponsor; and Start Date

A US 2016/0044288 A1 (WINDWARD PHARMA, INC) 12 February 2015 {12.02.2015), para 17,15
{0246], and [0256]
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INTERNATIONAL SEARCH REFORT . International application No.

PCT/US 16/58928

Box No. 1 Observations where certain elaims were foung wnsearchable (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. I:l Claims Nos.:

because they relate to parts of the intemational application that do not comply with the prescribed requirements te such an
extent that no meaningful international search can be carried out, specifically:

3. E Claims Nos.: 8-14,16-23
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 1l Observations where unity of invention is Jacking (Continuation of item 3 of first sheet)

This International Searching Authority found mwltiple inventions in this international application, as follows:
This application contains the following inventions or groups of inventions which are not &6 linked as to form a single general inventive
concepl under PCT Rule 13.1, In order for all Inventions to be examined, the appropriate additional examination fess must e paid.

Groups b, Claims 1-7, 15, directed to a method of treating small cell lung cancer in & subject. The “detecting” will be searched tothe  ~
extent that the "detecting” encompasses detecting Schiafen-11 (SLFMN11}. It is balieved that claims 1, 2-3(In part), 4-7, 15 encompass =
this first namad invention, and thus these claims will be searched without le to the extent that they encompass detacting SLFN11,
Additional "detecting” will be searched upen the payment of additional fees. Applicants must specify the claims that encompass any
additionatly elected "detecting”. Applicants must further indicate, if applicable, the claims which encompass the first narmad invantion, 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. An exemplary election would be detecting SIL1 [claims 2- ~
3 {In part), (4-6¥2-3 (in part)].

o rsEs e 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 searchablé™
claims.

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

3. D As only some of the required additional scarch fees were timely paid by the applicant, this international search report cuvers '
only those claims for which fees were paid, specificalty claims Nos.: .

4. . No required additional search fees were timely paid by the appticant. Consequently, this international search report is
restncted to the invention first mentioned in the cla:ms, it is covered by claims Nos.:
1, 2-3{in part), 4-7, 15, limited k> Schlafen-11 (SLFN11)

Remark on Protest l:l The additional search tees were accompanied by the applicant’s protest and, where appllcab[e thq
|:| payment of a protest fee,

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. Lo

D No protest accompanied the payment of additional search fees, )

Form PCTASA/210 (continuation of first sheet (2)) (Janvary 2015) i
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Continuation of:
Box Nao [l {unity of invention is lacking}

The invanticns listed as Groups |+ do not relate to a single genaral inventive concept under PCT Rule 13.1 becauss, under PCT Rule
13.2, they lack the same or corresponding special tachnical features for the following reasons:

Special Technical Featurs
Ameng Groups |+, each bicrmarkers of SLFN11, SIL1, SLC25A3, MAF, AP3B1, Cleri50, BCL2, DDX6, and GULP1 is structurally and
furictional different from all others.

Common Technical Features

The inventions of Groups I+ share the technigal feature of a method of treating & small cell lung canser subjedt, comprising detesting

one or more of biomarkers including SLFN11, in a wumar call sample from the subject, and administering an effactive amount of & Poly
(ADP-ribosa) polymerasas (FARP) inhibitor to the subject (part of claim 2); or —_—
—a method of selecting a small cell lung cancer subject for PARP inhibitor chemotherapy, comprising detacting one or more of

bipmarkers including SLFN11, in a small cell lung cancar tumor sample of the subject, and administering an effective amount of a PARP ™
inhibitor to the subject {par of claim 3).

However, these sharad technical foatures do not represent a contribution over prior art as being obvious over an article entitled 'Poly
(ADP} ribose polymerase enzyma inhlbitor, vellparib, potentistes chemeotherapy and radiation in vitro and in vivo in small cell lung
cancer by OWONIKOKO et al. (hereinafter 'Owanlkoko’; Cancer Med. 2014, Vol. 3(6), p. 1579-84), in view of an article enfitted 'SLFN11
Is a Transcriptional Target of EWS-FLH and a Determinant of Drug Respense in Ewing Sarcoma’ by TANG et al, {(hereinafter 'Tang"
Clin Cancer Res. 2015 Sep, Vol. 21(18), p. 4184-93) as follows:

Owonlkoko discloses a method of treating a small cell lung cancer medel subject {pg 1584, col 1, middla para - ‘model the clinical  +
managemant of SCLC patiants ... the addition of veliparib ... the triplet regimen significantly delayed tumor regrowth’; Abstract - 'small
cell lung cancer (SCLC)'"), comprising

- detecting one or more of biomarkers in a tumor cell sample from the subject {or in a small call lung cancer tumor sampls of the
subject, for claim 3) {pg 1586, col 1 - *SCLC cell lines ... H146, H187,... displayed incraased sensitivity to cisplatin and to PARP
inhibitlan...Five of these genes were restricted to the sensitive call lines', whareln detecting blomarker ganes in the cell lines of 'H146,
H187' Is equivalently to ‘detecting one or mora of biomarkars in a wumar call sample from the subject/(or in a small cell lung cancer tumor
sample of the subject’, because the modal subject is produced by using the smail cell lung cancer (SCLC) cell lines of 'H146, H187"; pg .
1581, col 1, last para to co! 2, top para - ‘Tumor xenografts ware ralsed In 6-wesk-old athymic (nuinu) mice...H146 {1-2 x 10{7)} and
H128 cells (2 x 10(7)) suspended in serum-free medium... injected subcutaneously into the flank region of nude mice'; py 1584, col 2,
top para - 'natlve expression of BRCAt, ERCG1, and DNA-PKCs ...DNA-PKcs exprasslon was altared ... Ieas sensitive H128 cell line
(Fig. 4B). ..H146 cell line ... (Fig. 4C)'; pg 1587-1588, Fig 4; pg 1584, col 1, top para - 'in vivo experiments. There was greater tumar _
growth inhibition with the veliparib and cisplatin combination than with cisplatin alona in H146 xenogralts'; Abstract - ‘small call lung
cancer (SCLCY), and

--administering an effective amount of a Poly (ADP-ribose) polymerases (PARP) inhibitor to the subject {Abstract - 'Paly (ADP) ribose
polymerase (PARP) plays a key role in DNA repair and is highly expressed in small call lung cancer (SCLC). ... therapeutic impact ofy , -«
PARP inhlaltlon In SCLC. ... veliparib...Subcutaneous xanografis in athymic nu/nu mice...employed far in vivo testing'; pg 1584, ceoljl,
middla para - 'model the clinical management of SCLC patients ... addition of valiparib ...The triplet combination of valiparib, ...
significantly delayed tumor regrowth...when treated animals were observed off traatment for up to 4 waeks (P = 0.02; Fig. 3), wharein
‘vefiparlb’ is 'a PARP inhibitor', and whersin 'the addition of vellparib ... significantly delayed tumor regrowth” is resulted from
‘administering 1o the subject an effective amount of a PARP inhibitor’; pg 1580, col 1, para 1 - 'Veliparil (ABT-868) is a small molecule
Inhibitor of PARP-1 and PARP-2 enzymes'; pg 1581, col 2, tap para - 'tumor-bearing mige ...assigned to treatmants:. . veliparib {5 and 26
myfkg o.g. daily),... plus veliparib {25 mg/kg o.9. dally); pg 1585, Fig 2; pg 1586, Fig 3).

Altheugh Owanikoko does not specifically taach using the mathod for traating a raal subject having a small cell lung ¢ancer, one of
the ordinary skifl in the art at the time the invention was made would hava krown to apply the mathod of treating a model subjact taught
by Owonikoko to treat a real subject having a small cell lung cancer, because it is a routine practice of daveloping a mathod for freating .
a model tancer subject before using the method for freating a real cancer subject, especially a method of using a Poly {ADP-ribose)
pelymerasas (PARP) inhibitor for treating different types of cancers including a smatl cell lung cancer In a subjact was dlsclosed long
before the Invention was made, as evident by US 2013/0317027 A1 to MYREXIS, INC fpara [0760] - "canceis that can be traated... '
Include...small-cell fung carcinoma'; para [0746] - 'reating a wide range of cancers ...5GLC"; para [0806) - 'small cell lung carcinoma
(SCLC)... small-cell lung cancer {SCLCY; para [0802] - freating cancar ... administering a therapeutically-effective amount of a PARP
inhibitor’; para [0742] - ‘poly(ADP-ribose} polymarasas (PARPSY; para [0020] - 'PARP inhibitars... synergize to cause cell death"). |,

Owonikoko further disclosas PARP plays a key rofe in DNA repair and is highly expressed in small cell lung cancer (Abstract - 'Poly
{ADP) ribose polymerase (PARP) plays & key role in DNA repair and is highly expressed in small cell lung cancer (SCLGY).
Tamsereesmastass et o i o d i tha NEXE BXUTE ShBat i esrtr et rstersrivira

Form PCT/1SA/210 (extra sheet) (January 2015)
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Conlinualion of: .
Tha previous extra sheet - Box No HI {unity of invention is lacking)

Owaorikoko naither specifically teachas wharein the biomarkers comprising Schlafen-11 {(SLFN11); nor teaches the method is for
salecting a small cell lung cancer subjact for PARP inhibitor chemotherapy (for ¢laim 3). Tang discloses-cancer cafls expressing SLFN11
has been suggested as a predictor for the sensitivity of the cancer cells to cancer therapy using DNA-damaging agems in combination
with PARP inhibitors (Abstract - 'Results ... SLFN11 expression is responsihle for high sensitivity of Ewing sarcoma to camptothecin and
cembinations of PARP inhibltors with temozolomide'; pg 4184, col 1 - 'Schiafen genes (SLFN)... SLFN11 ...dominant response factor of
cancer cells to topoiscmerase | inhibitars ...Knockdown of SLFN11 increases chemoresistance of cancer calls to a broad range of DNA-
damaging agents”; pg 4185, col 1, Translational Relevance - 'DNA-damaging agents, such as topoisomerase | inhibitors... synergistic
affects of inhibitors of PARP combined with temozolomide for treating Ewing sarcoma.... SLFN11 has bean suggested as a predictor for
the sensitivity of cancer cells, and importantly SLFN11 is capable of sensitizing cancer cells to DNA-damaging agents...SLFN11
axprassion sensitizes Ewing sarcoma cells fo camptothecin and PARP inhibitors plus temozolomide'}, wherein SLFN11 has been
detected in diffarent cancar cells {pg 41889, col 2, middle para - 'a strong positive comrelation with SLFN11 ...of breast cancers... and
prostate cancers’; pg 4184, col 1 - 'Schiafen genes (SLFN),...SLFN11 sansitizes colon cancer cells to topoisomerase | inhibilors'). * .
Although Tang also does not specifically teach wharein the biomarkers comprising SLFN11, one of the ordinary skill in the art at the time-
the invenlion was made would have known to identify wherein the subject expressing SLFN11, based on the combination of Tang and
Qwonikoko as well as tha inherant property of the sublect expressing SLFN11, in order to combine the methods and knowledge  ~
availabla In the art for effectively using a PARP inhibitor in a combination therapy for treating a small cell lung cancer subject who is
sansitive to the treatmant with a desired affect and without undue exparimentation. :

It would have been obvious fo one of ordinary skill in tha art at the time the Invention was mada to comblne the teachings of
QOwonikoko and Tang, to obtain a method of freating a small cell lung cancer subject, comprising detecting one or mors of biomarkers in
a turnor call sample from tha subjact (or in a small cell lung cancer tumor sample of the subject, for claim 3), and administering an
effactive amount of a Poly (ADP-ribose) polymerases (PARP) inhibltor to the subject, based on the teaching of Owonikoko, and further
whevein the biomarkers comprising Schiafen-11 (SLFN11), and the method Is for selacting a smail call lung cancer subject for PARP
Inhibitar chemotherapy (for claim 3}, based on the combinatton of Tang and Qwonikoko as wall as the inherant property of the subject
exprassing SLFN11, in order to combine the methoeds and knowledge available In the art for facllitating effectively using a PARP inhibitor
in @ combination therapy for traating a small cell lung cancer subject who is sensitive to the treatment with a desired effect and without
undue axperimantation.

Without a shared special technical feature, the inventions lack unity with one another.
Groupe I+ therefore lack unity under PCT Rula 13 becausa they do not share a same or cormesponding special technical feature.

s
Claims 8-14,18-23 are not drafied in accordance with the second and third sentences of Rule 6.4 [a). These claims are impropar
multiple dependent claims.

Nota:

1} Claim 1 is objected as lacking a definition for the first appeared abbraviation "SLFN11" and "PARP" limitations in ctaims. Forthe *
purposes of this ISR, "SLFN11" and "PARP" In clalm 1 are rewritten as "Schlafen-11 (SLFN11)* and “Poly (ADP-ribose) polymerases
(PARP)", respectively, based on the Specification (Specification: para [0002] - 'Schiafen-11 (SLFN11); para [004] - 'Poly (ADP-ribose) !
polymarasas {PARP)").

I} Ctaims 2 and 3 contain many additional biomarkers. However thers is no full name for each of the additional blomarkers disclosed in
the application.

Fonﬂ PCTASAJ210 (extra sheet) (January 2015)
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