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%4:QRT-PCRO‘=0IZEA LTS5 < —

BEF T34 32— BC 5 EENES
TIOFv NIE 75 = CACCATTGGCAATGAGCGGTTC 4
W77 (A AGGTCTTTGCGGATGTCCACGT 5
RPL6 IE 75 1) ATTGCTTATAGACCGGAAGCCG 6
¥ 5 AACTTTTTCACCCGCCATCTTG 7
BCRP/ABCG2 | lgA R GTTCTCAGCAGCTCTTCGGCTT 8
W75 A TCCTCCAGACACACCACGGATA 9
CIRBP & 75 = GTCAGAGTGGTGGCTACAGTG 10
W77 (A GCCCTCGGAGTGTGACTTAC 11
COMMD?7 & 75 1) GAGCAGCGAATTGGAGAAAGTGG 12
LA TCCATCTCGTGCAGGAAGCTGT 13
ISYNA1 & 75 = GCCAGACCAAAGTCAAGTCCGT 14
UL CTTAGAGCGGAACTGCAATGGC 15
ITGA1 NIE 75 1) CCGAAGAGGTACTTGTTGCAGC 16
¥ 5] GGCTTCCGTGAATGCCTCCTTT 17
NOTCH3 & 75 = CCAGATGGCTTCACCCCGC 18
W75 [A TCAGTTGGCATTGGCTCCAG 19
PPIF NIE 75 1) CGACTTCACCAACCACAATGGC 20
¥ 5] GGTGTTAGGACCAGCATTAGCC 21
PRDX5 & 75 = TGATGCCTTTGTGACTGGCGAG 22
LW CCAAAGATGGACACCAGCGAATC 23
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RAB3D & 75 1) ACGTGTTGTGCCTGCTGAGGAT 24

W75 ] CTTCTCGCAGATGACATCCACC 25
SIPA1 g 75 1] GTGTCCACGATGCTGCCTTACA 26

W75 ] CTTGCTGCCAGGCTCCTGGAA 27
TAPBP g 75 1] GAGCCTGTTCTCATCACCATGG 28

W75 ] GTAGGCAAAGCTCAAGTCCAGC 29
TNFAIP2 NIE 75 1) TGCTCCAGAACCTGCATGAGGA 30

W75 ] AACTCAGGCAGCCTCGTGTCTA 31
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APX2009 4.9 6.7

HE (KBRFIE) APX2014 1.3 3.5
SLC-0111 63.9 90.8

FC12-531A 1.4 1.1
APX3330 44.5 37.9

APX2009 9.4 6.9

(EPEN-CRL APX2014 0.3 1.1
SLC-0111 64.0 51.9
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ZRTIEEY f@% + CAFs | APX2014 1.2 2.4
SLC-0111 70.8 64.1

FC12-531A 49 3.8
APX3330 59.4 57.3

APX2009 14 .1 13.1

CAFs APX2014 6.3 7.1
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US18/23346

Box No. Il Observations where certain claims were found unsearchable {Continuation of item 2 of first sheet)

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

1. I:] 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 intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specificatly:

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. IIl  Observations where unity of invention Is lacking (Continuation ol item 3 of first sheei)

This International Searching Authority found multiple inventions in this international application, as follows:
-***_Plgase Ses Within the Next Supplemental Box-"**-

1. D As all required rdditional search fees were timely paid by the applicant, this international scarch 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,

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.:

Groups I+, Claims 1-21; APX3330 (APE 1/Ref-1 redox inhibitor), & BCLZ Inhibitor (second therapeutic agent); cancer {disorder)

Remark on Protest I:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
[:I The additional search fecs were panied by the applicant’s protest but the applicable protest

fec was not paid within the time limit specified in the invitation.
I:] No protest accompanied the payment of additicnal search fees.

Form PCTASA/210 {continuation of first sheet (2)) (January 2015)
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A.  CLASSIFICATION OF SUBJECT MATTER
(I:FI;% - CO7K 16/28, 16/30; AB1K 31/195, 51/1045, 5111057 (2018.01)

CO7K 16/28, 16/30; A61K 31/195, 51/1045, 51/1057

According to Intemational Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)
See Search History documant

T

Docurnentation searched other than minimum documentation to the extent that such documents are included in the fields ]
See Search History documant

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
Saa Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim Ne,

1-2, H11-2, 12111712,
16/11/1-2

Y “T(MCELYEA, KC et al.} Efficacy Study of APX3330, a Ref-1 Redox Inhibiter, and Gemcitabine in
a Mouse Pancreatic Ductal Adenocarcinoma Model. Cancer Rasearch. July, 2016; Vol. 76, No.

14; abstract: DOI: 10.1158/1538-7445.AM2016-5183

Y + | (MASQQD, A et al.) Small Molacule Inhibitors of Bel-2 Family Proteins fer Pancraatic Cancer 1-2, 11/1-2, 12M111-2,
Therapy. Cancers. 01 June, 2011; Vol. 3, No.2; pages 1527-1549; page 1534, paragraph 3; 16/11/1-2
DOI: 10.3390/cancers3021527

Y +|(REN, T et al.) Sequentiat Treatment with AT-101 Enhances Cisplatin Chemosansitivity in 16/11/1-2

Human Non-Small Gell Lung Cancer Cells Through Inhibitlon of ApuriniciApyrimidinic
Endonudease 1-Activated IL-8/STAT3 Signaling Pathway. Drug Deslgn, Development and
Tharapy. 12 December, 2014; Vol, B; pages 2517-2529; abstract; page 2525 , column 1,
paragraph 2; DOI: 10.2147/0DDT.S571432

1-2, 111-2,121111-2,

P, X
16/11/1-2

HSHAH, F et al.) Exploiting the Ref-1-APE1 Node in Cancer Signaling and Other Diseases: irom
Bench to Clinic. NPJ Precision Oncology. 08 June, 2017; Val. 1, No. 18; pages 1-18; whole

document; DOI: 10.1038/541698-017-0023-0

D Further documents are listed in the continuation of Box C.

D See patent family annex.

*  Special categories of cited documents:

“T"  later document published afler the international filing date nrdprinrity
lication but cited to understand

“A"™  document defining the general state of the art which is not considered date and not in conflict with the applic 1
to be of particular relevance the principle or theory underlying the invention
“E" earlier application or patent but published on or afier the inter | g of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“n d_n‘;zmenl w%i]ghhmut:y .h,g!w dqumz an p?on'ty th‘::nim(s)' or whicl;],‘; step when the document is taken alone
cited to establish the publication date of another citation ar other' wy- gorument of particwler relevance; the claimed invention cannol be
specinl reason (as specified) o considered 1o involve an inveniive step when the document is
“O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
medns being obvious to a person skilled in the art
“p"  document published prior to the international filing date but Jater than  « g 5
the priority, date clumed &" document member of the same patent family

Date of the actual sompletion of the international search

21 June 2018 (21.08.2018}

Date of enailing of the international search report

06 JUL 2018

Natne and mailing address of the ISA/

Mail Stop PCT, Altn: ISA/US, Commissioner for Patents
P0. Bax 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Shana Thomes

PCT Helpdesk; §71-272-4300
PCT O&P: §71-272-7T74
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INTERNATIONAL SEARCH REPORT

Information on patent family members International agplication No.

PCTAIS18/23346

-~+_Continuation of Box No. ill - Observations where unity of invanlion is lacking:

This application contains the following inventions or groups of Inventlons which ara not so linked as to form a single general inventive
concept under PGT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination faes must b paid,

Groups 1+, Claims 1-21, APX3330 (APE 1/Ref-1 redox inhibitor), a BCL2 Inhbitor (second therapeutic agent); and cancer (disorder) are
directed toward combination theraples and uses thereof.

The combination tharaples and uses thareof wil be searched to the extent they encompass APX3330 (APE1/Ref-1 redox inhibitor), a
BCL2 inhibitor {3econd tharapeutic agent); and cancer (disorder). Applicant is invited to elact additional APE1/Ref-1 redox inhibitor(s)
and/or second therapautic agant(s) and/or disorder(s), to be searched. Additional APE 1/Ref-1 redox inhibitor(s) and/or second
tharapautic agent{s) and/or disorder(s) will be searched upon the paymant of additlenal fees. It Is belleved that claims 1 (in-part), 2
{in-part), 11 (in-part), 12 (in-part), and 16 (in-part) encompass this first named invention and thus these claims wili be searched without
fes to the extent that they encompass APX3330 (APE1/Ref-1 redox inhibitar), a BCL2 inhibitor (second tharapeutic agent); and cancar
(dlsordar). Applicants must specify the claims that encompass any additionally elected APE1/Ref-1 redox inhibltor(s} and/or sacond
therapaulic agent(s) and/or disorder(s). Applicants must further Indicate, if applicable, the claims which encompass the first named
Invention, if diffarent 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 rasult in only the first dlaimed invention to be searched/axamined. An exemplary slection would be a
PTEN inhibitor {second therapeutic agent).

Group |I, Claims 22 and 23 are directed toward a siRNA for reducing APE 1/Ref-1 expression and usae thereol to treat pancreatic ductal
adenocarcinoma.

The inventions listed as Groups |+ and || do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack tha sama or comesponding speclal technical features for the following reasons: the spaclal technical features of
Groups H include a BCL2 Inihbiter, not presant in Group II; the spaclal technical faatures of Group Il include siRNA, not present in any of
Groups I+,

Groups I+ and IL share tha technical features including: a modulator of APE1/Ref-1 expression or aclivity; and treatment of cancar.

However, these shared technical features are previously disclosed by the article 'Regulation of HIF 1alpha under Hypoxia by APE1/Rei-1
impacts CAS Expression: Dusl Targeting in Patient-Derived 3D Pancreatic Cancar Modals' by Logsdon et al. (hereinafter ‘Logsden').

Logsdon discloses a modulator of APE1/Rel-1 sxprassion or activity (APX3330 (a modulator of APE 1/Ref-1 expression or activity); page
2723, first calumn, Rourth paragraph); and treatmant aof cancer (treatment of PDAC (cancer); abstract, page 2730, second column,
second paragraph).

No technical features are shared betwean the APE 1/Ref-1 redox inhibitors and/or sacond therapeutic agents and/or diserders of Groups
|+ and, accordingly, these groups lack unity a priori.

Additionally, even if Groups |+ were considerad to shara the technical featuras including: a combination therapy comprising an
Apurinic/Apyrimidinic Endonucteasefraduction-axidation (redox) Factor-1 (APE1/Ref-1) inhibitor, wherain the APE1/Ref-1 inhibitor
inhibits the redox function of APE1/Ref-1 and a secand therapeutic agent: and use of the combination therapy for the treatment of 2
disarder; these shared technical features are previously disclosed by Logsdon, as abave,

Logsdon discloses a combination therapy comprising an Apurinic/Apyrimidinic Endonuclease/reduction-oxidation (redox) Factor-1
[APE1/Ref-1) Inhibitor (dual targeting of APE 1/ref-1 redox actlvity and CAS {a combination therapy comprising an Apurinic/Apyrimidinic
Endonucieaselraduction-oxidation {redox) Factor-1 (APE1/Ref-1) inhibitor; abstract, page 2727, first celumn, third paragraph), wharsin
the APE1/Ref-1 inhibitor inhibits the redox function of APE1/Ref-1 {wherain the APE1/Ref-1 inhibitor inhibits the redox function of

APE 1/Ref-1; abstract, page 2727, first coluymn, third paragraph) and a sacond therapeutic agent (and SLC-0111, a CAS inhibitor {and
second tharapeutic agent); page 2727, first column, third paragraph); and use of the combination therapy for the treatmant of a disorder
{use of the combination therapy for the treatment of cancer (a disorder); abstract, page 2727, second column, third paragraph- page
2728, secord column, first paragraph).

Since none of the spacial tachnicat features of the Groups 1+ and |l Inventions is found in more than one of the inventicns, and since all
of the shared technical featuras are previously disclosed by the Logsdon referance, unity of invention s tacking.

Form PCT/ISA/210 (patent family annex) {January 2015)
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