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HAAFITD | ASO[RIZ54 NeA5" >3

2491 OPA1_H7xA(-134-105) AAATACATATATAAAAAGGTCATTGTAAAA
2492 | OPAL 1I7xA(-133-104) GAATACATATATAAAAAGGTCATTGTAAA
2493 | OPA1_H7xA(-132-108) TACATATATAAAAAGGTCATTGTAA

2494 | OPAI_H7xA(-132-103) TGAAATACATATATAAAAAGGTCATTGTAA
2495 | OPAL H7xA(-131-102) CTGAAATACATATATAAAAAGGTCATTGTA
2496 | OPAL_H7xA(-127-98) AATTCTGAAATACATATATAAAAAGGTCAT
2497 | OPAL H7xA(-126-97) AAATTCTGAAATACATATATAAAAAGGTCA
2498 | OPAL_H7xA(-126-102) CTGAAATACATATATAAAAAGGTCA

2499 | OPAL_H7xA(-125-96) GAAATTCTGAAATACATATATAAAAAGGTC
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FT7:0PALIEFEEHDS’ UTREZEMNLTAPMODE

ACAIID | ASOHZES BeFIR >3’
2500 hOPA1_H1A (-45-24) 2MM CATGCGCACAGTGCGTCGGAAT
2501 hOPA1_H1A (=2+21) 2MM CCTTTCTAGGCGTGCAGCACTA
2502 hOPAT_IT1A (+64+85) 2MM CATGGACTTCTGCAAGAGCCTA
2503 hOPAT_H1A (+66+87) 2MM CGCATGGACTTCCGCAAGAGAT
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INTERNATIONAL SEARCH REPORT International application No.
PCT/AU2023/050213

A, CLASSIFICATION OF SUBJECT MATTER
Ci12N 15/113(2010.01) A61K 31/7125(2006.01} A61P 27/02(2006.01)

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)

Documentation searched other than minimum documentarion to the extent that such documents are inclnded in the fields searched

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

PATENW, CAPLUS, MEDLINE, EMBASE, BIOSIS: Keywords, OPAL OPA_1, SUTR, AON and like terms. GENOMEQUEST: SEQ ID
NOQOs: 56-138 were searched @ 90% and 100% sequence identity. SEQ ID NO: 55 was searched @ 80% sequence identity. SEQ ID NO: 55 was
also searched as a fragment search with a window size of 15bp @ 100% identity over window size, and 20bp @ 96% idemntity over window size.
STN REGISTRY: SEQ ID NO: 55. CPC/AIPC: C12N15/113. ESPACENET, GOOGLE SCHOLAR and INTERNAL DATABASES: Applicant
and Inventors names.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Documents are listed in the continuation of Box C

Further documents are listed in the continuation of Box C See patent family annex
*  Bpecial categories of cited documents:

"A"  document defining the general state of the art which is not *T"  later document published afier the international filing date or priority date and not
considered o be of panticular relevance in conflict with the application but cited to understand the principle ot theory

D" document ¢iteg by the applicant in the intemational application underlying the imvention

"E"  earlier application or patent but published on or after the "X"  document of particular relevance; the claimed imvention cannot be considered
international filing date novel or cannot be considered 1o involve an inventive step when the docament is

taken along

"L"  document which may throw doubts on priority claim(s) or "Y"  document of particular relevance; the claimed invention cannot be considered to
which is cited to establish the publication date of another itrvolve an inventive step when the document is combined with one or more other
citation of other special reason (a3 specified) such documents, such combination being obvious to a person gkilled in the att

o) dr::al::m referring (o an oml digclosure, use, exhibition or gther " document member of the same patent Tamily

"P"  document published prior to the international filing date but
later than the priotity date claimed

Date of the actual completion of the international search Date of mailing of the intemationgl search report

1 June 2023 01 June 2023

Name and mailing address of the ISA/AT Authorised officer

AUSTRALIAN PATENT OFFICE Cara Mortimer

PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE

Email address: pet@ipaustralia,gov.au (120 9001 Quality Certified Service)

Telephone No. +51 2 6283 2661

Form PCT/ISA/210 (fifth sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application Ne,
C (Continuation). DOCUMENTS CONSIDERED TC BE RELEVANT PCT/AU2023/050213
Category* | Citation of document, with inkication, where appropriaie, of the relevani passages Relevant 1o claim No.

W0 2021231107 Al (STOKE THERAPEUTICS, INC.) 18 November 2021

Title, abstract, paragraphs [0022], [0025], [0179-0185], [0194-0197], table 5, claims
148, 152, 159, 166-170 and SEQ ID NOs; 56-138,

1-5, 8, 10-32, 35-36

XIAQ, T. et al., "Exploration of AON-based uORF Blockage to Counteract OPA1
Haploinsufficiency”, Young Researcher Vision Camp - An Imemnational Career
Building Symposium, 12-14 July 2019, Poster No. 70, yvisioncagmyp 2019
abatract booklet-v(7 finad-2019-07-04 oo (vigion~-reasarch g

Title and abstract.

1-5, 8, 10-32, 35-36

XIAQO, T., Wissinger Lab, University of Tiibingen [viewed on internet on 24 May 2023]
<URL: hitpeiiweb.amhive org/wely/20101022 2102 B iwww eves

tehingen dewissinearlab/membersding-siac/> published on 22 October 2019 as per
‘Wayback Machine.

Entire document.

1-5, 8, 1032, 35-36

Lenaers, G, ¢t al. "Dominant optic atrophy; Culprit mitechendria in the optic nerve."
Progress in Retinal and Eye Research 83 (2021): 100935,

ttps://dol.one/ 10, 10164 nreteverns 2020, 130935

Page 18, left hand column, 4th paragraph.

1-5,8, 10-32, 35-36

US 2021/363525 Al (MiNA THERAPEUTICS LIMITED) 25 November 2021

Title, abstract, paragraphs [0010-0015], [0115-0140], [0203-0233], [0301], page 13
right hand column last two Lings, claims 1-8, 11-15 and SEQ ID NOQ: 316043,

1-5, 8, 10-26, 28-32, 35

US 05/0244851 Al (AFFYMETRIX, INC) 03 November 2005
Title, abstract and SEQ ID NO: 4236202,

35-36

Liang, X, et al. "Translation efficiency of mRNAs is increased by antisense
oligonucleotides targeting upstream open reading frames." Nature biotechnology 34.8
(2016): 875-B80. fttps.//wwow. natnes. comyaticles/nbi, 3589

Title and abstract.

1-5, 8, 10-32, 35-36

Bosley T. M, et al. "Down-regulation of OPA1 in patients with primary open angle
glaucoma™. Molecular Vision 17 (2011): 1074-1079.

ttpwww.molvis org/molvisiv1 7/312 1

Entire document.

1-5, 8, 1032, 35-36

Ju, W, et al. "Increased optic atrophy type 1 expression protects retinal panglion cells in
a mouse model of glaucoma." Molecular vision 16 (2010): 1331-1342.
bitgrwww oolvis ongfinelvisv E6R T

Entire document.

1-5, 8, 10-32, 35-36

Hu, X, et al. "Overexpression of optic atrophy type 1 protects retinal ganglion cells and
upregulates Parkin expression in experimental glancoma."” Frontiers in Molecular
Neuroscience 11 (2018): article 330,

Bpsysvww frontiersilorgfarticles/ 16,3380 el 2018 00350/l

Entire document.

1-5, 8, 10-32, 35-36

PX

¥

WO 2022/067398 Al (PYC THERAPEUTICS LIMITED) 07 April 2022

Title, abstract, paragraphs [0009-0012], [0042-0052], [0077-0090], [0136-0141], claims
10-15, 28-30 and SEQ ID NQs; 0006-0044,

1-5, 8, 10-32, 35-36

PX

E]

WO 2022/074396 Al (TRANSINE THERAPEUTICS LIMITED) 14 April 2022
Title, abstract, claims 1, 5-6, 11-12, 25, page 17 and example 1.

1-5, 8, 10-32, 35-36

Form PCT/ISA/210 (fifth sheet) (July 2019)
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Category* | Citation of document, with inkication, where appropriaie, of the relevani passages Relevant 1o claim No.
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INTERNATIONAL SEARCH REPORT International application No.
PCT/AU2023/050213

Box No.1  Nucleotide and/or amino acid sequence(s) (Continnation of item 1.c of the first sheet)

1. Withregaxd to any nucleotide and/or amine 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 intemational application as filed.
b. D furnished subsequent to the international filing date for the purposes of international search (Rule 13fe».1(a)).

|:| accompanicd by a statement to the effect that the sequence listing does not go beyond the disclosure in the
internatipnal application as filed.

2, |:| With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search could be carried out without a WIPO Standard ST.26 compliant
sequence listing.

3. Additional comments:
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INTERNATIONAL SEARCH REPORT International application No.
PCT/AU2023/050213

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

This international search report has not been established in respect of certain ¢laims under Article 17(2)(a) for the following
reasons:
L. |:| Claims Nos.:

becanse they relate to subject matter not required to be scarched by this Authority, namely:

the subject matter listed in Rule 39 on which, under Article 17¢2)(a)(i), an international search is not required to be
carried out, including

2, |:| Claims Nos.:

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

3. |:| 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. Il  Observations where unity of invention is lacking (Continnation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

See Supplemental Box for Details

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

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

Ag 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.:

100 O

4. 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.:
Claims 8, 35-36 (in full) and 1-5, 10-32 (in part): Antisense oligonucleotides that modulate OPA1 and target SEQ
ID NO; 55, including SEQ ID NOs; 56-138,

Remark on Protest |:| The additional search fees wete accompanied by the applicant's protest and, where applicable,
the payment of a protest fee.

I:l The additional search fees were accompanied by the applicant's protest but the applicable
protest fee was not paid within the timne limit specified in the invitation,

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {third sheet) (July 2019}
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INTERNATIONAL SEARCH REPORT International application Ne,
PCT/AU2023/050213

Supplemental Box

Centinuation of: Bex ITT
This International Application does not comply with the requirements of unity of invention because it does not relate to one
invention or to a group of inventions so linked as to form a single general inventive concept.

This Authority has found that there are different inventions based on the following features:

+ GROUP 1. Claims 6-7, 33-34 (in full) and 1-5, 10-32 (in part): relate to antisense oligonucleotides (AONSs) and methods of
treating, preventing and/or delaying the progression of glancoma comprising administering AONs, that modulate OPA1
and target SEQ ID NO: 1; wherein each AON directed to SEQ ID} NO: 1 recited (SEQ ID NOs: 2-54 and 2491-2503)
Tepresents a separate invention,

e GROUP 2. Claims 8, 35-36 (in full) and 1-5, 10-32 (in patt): relate to AONs and methods of treating, preventing andfor
delaying the progression of glancoma comprising administering AQONs, that modulate OPA1 and target SEQ ID NOQ; 55;
wherein each AON directed to SEQ ID NO: 55 recited (SEQ ID NOs: 56-138) represents a separate invention.

s GROUP 3. Claims 9, 37-39 (in full) and 1-5, 10-32 (in part): relate to AONs and methods of treating, preventing andfor
delaying the progression of plaucoma comprising administering AONs, that modulate OPA] and target SEQ ID NO: 139,
wherein each AON directed to SEQ ID NO: 139 recited (SEQ ID NOs: 140-2488) represents a separate invention.

In the above group of claims the identified features may have the potential to make a contribution over the prior art but are not
common to all the claimed inventions and therefore cannot provide the required technical relationship. The only feature common to
all of the claimed inventions and which provides a technical relaticnship among them is AONs that bind to and modulate the
mRNA productive transcript, stability and/or translation of OPA].

However, this feature does not make a contribution over the prior art because it is disclosed in both documents below, both of which

exemplify AONs that bind to OPA] intron 7 pre-mRNA (instamt SEQ ID NO: 1) and both of which disclose the use of said AONs
in methods of treating glaucoma.

s WO 2019/084050 Al (STOKE THERAPEUTICS, INC.} 02 May 2019; see figures 10 and 65, and examples 3 and 5 and
paragraph [00124].

« W0 2021231107 Al (STOKE THERAPEUTICS, INC.) 18 November 2021; see figures 2 and 4, and examples 5 and 11-
20, paragraph [0031] and claims 166-170.

In the light of these documents this common feature cannot be a special technical feature. Therefore, there is no special technical
feature common to all the claimed inventions and the requirements for unity of invention are consequentty not satisfied @ posteriori.

The instant search and examination has been restricted to the inventions of GROUP 2 at the request of the applicant. This comprises
AONSs that modulate OPA1 and target SEQ ID NQO: 55 and inchudes the AQNs recited in instant SEQ 1D NQOs: 56-138 at 100%
sequence identity. Each AON is considered a separate invention

Claims -7, 9, 33-34, and 37-39 are not covered by the instant search and ave excluded from the instant opinion.

Form PCT/I3A/210 (Supplemental Box) (July 2019)
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INTERNATIONAL SEARCH REPORT Intemational application No,
Information on patent family members PCT/AU2023/050213
This Annex lists known patent family members relafing to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.
Patent Document/s Cited in Search Report Patent Family Member/s
Publication Number Publication Date Publication Number Publication Date
WO 2021231107 Al 18 November 2021 WO 2021231107 Al 18 Nov 2021
AR 121975 Al 27 Jul 2022
AT 2021270720 Al 08 Dec 2022
BR 112022022889 A2 04 Apr 2023
CA 3173647 Al 18 Nov 2021
CN 115867657 A 28 Mar 2023
EP 4150092 Al 22 Mar 2023
IL 298063 A 01 Jan 2023
KR 20230022409 A 15 Feb 2023
TW 202208627 A 01 Mar 2022
US 2021/363525 Al 25 November 2021 US 2021363525 Al 25 Nov 2021
EP 3286318 A2 28 Feb 2018
JP 2018512876 A 24 May 2018
JP 2021035360 A 04 Mar 2021
JP 2023040138 A 22 Mar 2023
US 2018305689 Al 250ct 2018
WO 2016170348 A2 27 Oct 2016
US 05/0244851 Al 03 November 2005 None
WO 2022/067398 Al 07 April 2022 WO 2022067398 Al 07 Apr 2022
BR 112023005748 A2 09 May 2023
CA 3193706 Al 07 Apr 2022
WO 2022/074396 Al 14 April 2022 WO 202207439 Al 14 Apr 2022
CA 3196633 Al 14 Apr 2022
End of Annex
Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001,

Form PCTASA/210 Family Annex)July 2019)
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