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Box No. 11 QObservations where certain claims were found unsearchable {Contlnuation of item 2 of first sheet)

This iremational search report has not been established in respect of certain claims under Article 17(2)(a} for the following reasons:

1. I:l 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 intermational search can be carried out, specifically:

3. D Claims Nos.:

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 facking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this int ional ap?licntiun, as follows;
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concapt under PCT Rule 13.1. In order for alt inventions to be searched, the appropriate additional search fees must be paid.

Groups H, Clalms 1-17, directed to 8 method to treat cancer in a subjact in need of such treatment, said subject having been diagnosed
as having ona or more defacts in DNA damage response (DDR), comprises administering 1o sald subject an effective amount of a
conjugate of fopoisomerasa | inhibitor. The administaring will be searched to the extent that the administering encompasses
administering to said subject an effective amaunt of an Inhibitor of DDR in combination with said conjugate. It is believed that claims 1-2,
4-7, 8/(1-2, 4-7), 9, 11-12, 15-17/{11-12) encornpass this first named invention, and thus these claims will be searched without fee to the
extent that they encompass the administering encompassas administering to said subject an effective amount of an inhibitor of DR in
combination with sald conjugatg, ****=***==**=sar=x===Continued in the axtra shaet’

X

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

O

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 ¢laims for which fees were paid, specifically claims Nos.:

4, D 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 ¢laims Nos.:

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.

I:l No protest accompanied the payment of additional search foes.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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A, CLASSIFICATION OF SUBJECT MATTER
IPC(B) - AB1K 31/70; AB1K 31/44; AB1K 31/335; A61K 31/50; AG1K 31/44; COSF 8/00 (2019.01)
CPC - CO7H 19/06; AG1K 31/437; AG1K 31/166; AB1K 31/4745; A61K 31/335; AB1K 31/50; AG1K
31/502; CO7D 471/04; CO8F 8/00

According to International Patent Classification {IPC) or to both I classification and IPC

B.  FIELDS SEARCHED
Minimum documentation searched {classification system followed by classification symbols)
See Search History Document

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

Electronic data base consulted during the intemational scarch {name of data base and, where practicable, search terms used)
See Search History Document

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Categery*

Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 201740049767 A1 (MERRIMACK PHARMACEUTICALS, INC.} 23 Fabruary 2017 1-17
[23.02.2017), Abstract, para [0001), [0048], [0050], [0055], [0057], [0071], [0077], [0129), and

[0133)

ProLynx, EXECUTIVE SUMMARY - PLX038: PROLYNX'S PEG~SN-38. ProLynx. 2016

[onling]. [Ratrievad on 2019.02.20). Retrleved fram the Intamet: <URL:
http:iinebula.wsimg.com/2832dae0aé2ac9b8b09eb2883bee2945? AccessKeyld=5C5CAOBB0D7
B0 2D136C&disposition=0&alloworigin=1> PDF File: pg 1-2. pg 1, para 1, para 2, para 3, and
para §; and pg 2, last para

1-17

LS 2018/0375142 A1 {SYNTA PHARMACEUTICALS CORP.) 29 December 2016 (29.12.2016),
Abstract, para [0180), [0250], [0315], [0318], [0336], [0337], and [0354]

a, 84(3), 10, 13-14, 15-
17/13-14)

SILVER et al., Mechanisms of BRCA1 Tumor Suppressian. Cancer Discov. 2012, Vol. 2(8), p.
679-84, Abstract; and pg 679, col 2, para 1

RIMAR et al., The Emerging Rols of Homalogous Recombination Rapair and PARP Inhibitors in
Ganitourinary Malignancies. Cancer. 2017, Vol. 123(11), p. 1912-1924, PDF File: pg 1-21.
Entire documentation, espesially Abstract: pg 2, middle para and last para; pg 3, lower para;
and pg 5, para 1

PATNAIK et al., Phasa | Dose-Escalation Study of EZN-2208 {(PEG-SN38), a Novel Conjugate
of Poly{ethylene} Glycol and SN38, Administared Waekly in Patients With Advanced Cancer.
Cancer Chemother Pharmacol. 2013, Vol. 71(6), p. 1499-506. PDF File: pg 1-18. Entire
documentation, especlally Abstract; and pg 2, para 1

I:I See patent family annex.

X

Further documents are listed in the continuation of Box C,

the priority date claimed

Special categories of cited documents; “T"  later document published after the international filing date ot priority
“A" document defining the general state of the art which is not considered date and not in conflict with the amm_ntmn but cited to understand
1o be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the intemational X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L dpcgmem s\rxlglqhhmﬂy tl!r{:l\y doubt.a on pl;_iority rt]:[ain}(s).or ufhit:t:1 is step when the docutnent is taken alone
cited to establish the publication date of andther cilation of Other «yw  go0 ment oF varti . ; i i
- particular relevance; the claimed invention cannot be
special reason (a3 specified) L considered 10 involve an inventive step when the document is
“QO" document referring to an oml disclosure, use, exhibition or ather combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“P"  doeument published prior to the international filing date but later than g 4ocument member of the same patent family

Date of the actual completion of the intemational search

08 May 2019

Date of mailing of the international search report

02 JuL 2019

Mame and mailing address of the ISA/US

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

Facsimile No. 571-273-8300

Authorized officer;
Laa W. Young

PCY Helpdesk: 571-272.4300
PCT OBP: 6571.272-T774

Form PCTASA/210 (second sheet) {January 2013)
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C (Continvation).  DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of documenl, with indication, where appropriate, of the relevant passages Relevant to claim No.

A WILLIAMS et al., Treatment with the PARRP inhibitor, niraparib, sensitizes colorectal cancer cell | 1-17
lines to ifnotecan regardless of MSIMSS stalus, Cancer Cell Int. 2015, Vol. 15(1):14. PDF
File: pg 1-11. Entire documentation, especially Abstract; pg 2. ool 1, para 1; and pg 5. col 1, up
para

A BAILLY et al., Possible roles of Beta-elimination and Delta-elimination reactions in the repair of | 1-17
“~ | DNA containing AP {apurinic/apyrimidinic) sites in mammalian cells. Biocham J. 1988, Vol.
253(2), p. 553-9. Entire documentation, especially Abstract

A PATIL st al., Checkpoint kinase 1 in DNA damage response and cell cycle regutation. Cell Mol | 1-17
Life Sci. 2013, Vol. 70{21), p. 4008-21. PDF Flle: 1-22. Entire documantation, especlally
Abstract: pg 2, para 1 and para 2; pg 4, para 3, and last para; pg 5, para 1, and last para; pg 8,
last para; pg 15, Fig 1; pa 16, Fig 2; pg 18, Fig 4; pg 19, Fig 5; and pg 20, Fig &

A ZHANG et al., WEE1 inhibition by MK1775 as a single-agant therapy inhibits ovarian cancer 117
| Viabillty. Oncol Lett. 2017, Vol. 14(3), p. 3580-35686. Entire documaentation, espacially Abstract;
pg 3580, col 2, last para; py 3581, col 2, top pare; pg 3582, col 2, last para; and pg 3584, Fig 4

Form PCT/ISA/210 (continuation of second sheet) (January 2015)



(14) JP 2021-510702 A 2021.4.30

INTERNATIONAL SEARCH REPORT International apphication No.

PCT/US 19113314

Continuation of:
Box No |l (unity of invention is lacking)

{Continuation of Groups k) Additional administering will be searched upon the payment of additional fees. Applicants must specify the
claims that ancompass any additionally elacted administering. Applicants must further indicate, if applicable, the ctalms which
encompass the first namad invention, if different than what was indicated above for this group. Failune to clearly Identify how any paid
additional invention fees are to be applied to the =+ graup(s) will result in only the first ctaimed invention to be searched, An sxamplary
alection would be the administering encompasses administering to said subject an effective amount of a cell cycla chackpaint inhibitor In
combination with said conjugate [claims: (1) 3, (4-7), [8/(1, 4-T}], 8/(3), 10, 13-14, 15-17/(13-14)}.

Tha inventions listed as Groups H+ 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 comresponding special technical features for the follewing reasons:

Special Technical Featura
Among Groups I+, an inhibitor of DNA damage response {DDR) Is structurally and functionally different from a cell cycle checkpoint
inhibitor, and vica versa.

Common Technical Features

Tha inventions of Groups I+ shara tha tachnical features of @ method to treat cancer in a subject in need of such treatmant, said subject
having been diagnosed as having one or more defects in DNA damage response {DDR), which method comprises administering to said
subject an effective amount of a conjugate of topoisomerase | inhibitor coupled to a macromolacule through a linker that provides
decoupling through a beta elimination mechanism (claim 1},

However, these shared technical features do not represent a contributlon over prior art as being obvious over US 2047/0049767 A1 to
MERRIMAGCK PHARMACEUTICALS, INC. (hereinafter'MERRIMACK '}, in view of a Poster entitled ‘EXECUTIVE SUMMARY - PLX038:
PROLYNX'S PEG~SN-38' by ProLynx (2016, [Retrievad on 2019.02.20], Internet. <URL:
http:/inebulawsimg,comy2832dae0as2acibon00ab2883ban29457ACcassHeyld=5C5CADBS0DTED 12D 136C A&disposition=0&alloworigin
=1> PDF File: pg 1-2) as follows:

MERRIMACK discloses a method to treat cancer in a subject in need of such treatment (Abstract - ‘treating cancer comprising
administration of a topoisomarase-1 inhibitor and a8 PARP Inhibitor are provided'; para [007 1] - ‘patients can be selected to raceive
treatment combining & topoisomerase inhibitor and a PARP Inhibitor. ...selected based on their status in BRCA (e.g. BRCA1, BRCA2),
Homologous Recombination Daficiency (HRD)'; para [0129] - ‘tumor sultable types including thosa noted for increased fraquency of DNA
damage response (DDR) pathway daficiencies (or 'BRCAness’) found in sporadic tumars, which are predicted to be sensitive le PARP
inhibitors'; para [0001] - ‘treatment of cancer with & Poly(ADP-ribose) polymerase (PARP) Inhibitor and & topoisomarase inhibitor'},
- said subject having besn diagnosed as having ona or more dafects in DNA damage responsa (DDR) {para [0071] - ‘patients can be
selacted to recsive treatment combining a topoisomerasa inhibitor and @ PARP inhibltor. ...selected based on their status in BRCA (e.g.
BRCA1, BRCA2), Homologous Recombination Deficiency (HRD), ...or other genetic risk panel analysis of a patient’; para [0129] -
‘sultable typas including those noted for increased frequency of DNA damage response (DDR} pathway deficiencies {or ‘BRCAness’)
found in sporadic tumons, which ara pradicted to ba sensitive to PARP inhibitors... BRCA1 or BRCAZ deficiencies ... loss of fungtion of
other genes and proteins Involved In DDR pathways'},
--which methad camprisas administering to said subject an effective amount of a conjugate of
topoisomerase | inhibitor coupled to a macromolecule (Abstract; para [J050] - treatment regimen comprising; {a} administering to &
patient in need theraof an effective amount of an irinetecan lipasomal formulation; and {b) after completion of the administration of the
Top1 inhibitor, administering to the patient an effective amount of a PARP Inhibitor'; para [0057] - topoisomerase inhibltor can bea
camptethecin conjugated to a bisgcompatible polymer such as a cyclodextrin of cyclodaextrin analog ...the topoisomerase Inhlbitor can be
a cyctodextrin-contalning polymer chemically bound to a camptothecin, irinotecan, SN-38 or other topoisomarase 1 inhibltor compound’;
para [0049] - "administering 2 combination of a topoisomerase-1 {Top1} inhibitor (e.g., inotecan and/or its metabolite SN-38)').
MERRIMACK further discloses wherein the topoisomerase-1 (Top1) inhibitor comprising SN-38 (Abstract; para [0049] -
‘administering a combinalion of a topoiscmerase-1 (Top1) Inhibiter {a.g., irinotecan andfor its metabolita SN-38)).

MERRIMACK doss not spatifically teach whareln 'the conjugate of topoisomerasa | inhibitor coupled to a macromalecule’ is
‘through a linker that provides decoupling threugh a beta ellmination maechanism'. ProLynx discloses an antl-cancer topoisomerase |
inhibitor conjugate PLXD38, which is resuited from coupling of SN-38 to a macromoleculs PEG (PEGylated SN-38; PEG-SN-38} {pg 2,
last para - 'PEG~SN-38 conjugate’; pg 1, para 2 - 'PEG~5N-38 ... a novel, slow-releasing PEGylated SN-38, PLX038"; pg 1, para 1 -
‘themical conjugation of drugs to macromolecular carriers’; pg 1, para 3 - "SN-38 is the active metabolite of the anti-cancer agent
irinotecan (CPT-11) and is one of the mast potant Inhibitors of topoisomerase | (topo 1)), wharein PLX038 has the advaniageous
propertias including increased accumulation In solld tumors, increased half-life, and decreasad gastrolntestinal {Gl) toxicity {pg 1, para 2
='PEG~SN-38 _.. slow-releasing PESylated SN-38, PLX038 ... s an anti-cancer agent. The SN-38 released from PEG~5N-38 has a
vary low Cmax, low liver exposura and gastrointestinal {G1} toxicity, and a very long half-life’; pg 1, para 5 - "SN-38 released from
PLX038 ... has low liver exposurs and low Gl toxicity; and (iv) shows high accumulation in solid tumers by the enhanced permaability
and ratention (EPR) effect. Thus, our PEG~SN-38 has a unigue set of advantageous properties that qualifies it as an exciting new anti-
cancer agent'), and further wheraln the coupling is ‘through a linker that provides decoupling through & beta elimination mechanism' far
releasing SN-3B (py 1, para 2 - 'slow-releasing PEGylated SN-38, PLX038 ... as an anti-cancer agent. The SN-38 released from
PEG~5N-38 has a very low Cmax, low liver exposure and gastrointastinal (GI) toxicity, and a very long half-life; pg 1, para 1 - ‘hall-life
axtension that involves chemical conjugation of drugs to macromolacular carriers with ralaasable beta-sliminativa linkers...Using linkers
with slow rolease rates, we can delivar drugs for extendad periods of time... keeping tha raleased drug above a target threshold
concentration far long periogs”).

Continued in the next extra sheet'

Form PCTAISA/210 {¢xtra sheet) (January 2015)
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Continyation of:
The previcus extra sheat - Box No [} (unity of invention Is lacking)

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
MERRIMACK and ProlLynx, to obtain a method to treat cancer in a subject in need of such treatment, sald subject having been
diagnosed as having one or more dafects in DNA damage response {DDR), which method comprises administering to said subject an
effective amount of a conjugate of topoisomerase | inhibitor coupled to a macromolecule, based on the teaching of MERRIMACK, and
further wherein the conjugate of topoisomerase | inhibitor coupled to a macromolecule' is ‘through a linker that provides decoupling
through a beta elimination mecharism’, based on the combination of ProLynx and MERRIMACK, in order to combine mathods and
conjugates of topoisomserase | inhibitors with advantageous properties available in the art for facilitating treating cancer In a subject
having one or more defects In DNA damage response {DDR) with a desired effect with an expected success and without undue
axperimentation,

Without a shared special technical feature, the invantions tack unity with one ancther.

Groups [+ therefora lack unlty under PCT Rula 13 because they do not share a same or cormresponding spacial technical feature.

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