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21 cscsguguGeACUucgcuucace gsGsugaAgCGaaguGeAcacggsuscUU
22 cscsguGuGeAcUucgeuucace gsGsugaAgCGaaguGeAcacggsuscUU
23 cscsguguGeACUucgeuuCacce gsGsugaAgCgaaguGecAcacGgsuscUU
24 GsusGecACUucGeuuCace gsGsUgAaGegAaguGeAcAcsGsgU
25 GsusGecACUucGeuuCacc gsGsUgAaGegAaguGeAcAcsGsg
26 GsusGecACUucGeuuCacc gsGsUgAaGegAaguGeAcsAscsGsg
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US2021/058232

A. CLASSIFICATION OF SUBJECT MATTER

IPC(8) - ABTK 31/713; AG1K 47/54; AG1K 47/56; AB1K 47/60; AB1K 47/64; C12N 15/113 (2022.01)
CPC- AB1K 31/713; AG1K 47/549; AG1K 47/554; A61K 48/00; C12N 15/1131 (2022.02)

According to International Parent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

see Search History document

Minimum decumentution searched (classification system followed by classification symbols)

see Search History document

Dosuméntation searched other than minimum documentation to the extent that such documents are included in the fields searched

g0 Svaroh History document

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X WO 2018/191278 A2 (ARBUTUS BIOPHARMA CORPORATICN) 18 Octobar 2018 1,142, 168, 164
{18.10.2018) entire document

A US 2020/0038506 A1 (ALNYLAM PHARMACEUTICALS INC. et al) 08 February 2020 1,142, 158, 164
(06.02.2020) entire document

A US 2015/0284717 At (MARINA BIOTECH INC.) 08 Cctober 2015 (08.10.2015) entire document | 1, 142, 158, 164
US 2005/0222064 Al (VARGEESE et al) 068 October 2005 {06.10.2005} enfite docurment

A 1, 142, 158, 164

D Further documents are lisled in the continuation of Box L.

D See patent family annex.

* Spetial categories of cited J

AT d defining the g | state of the art which is not considered
to be of particular r¢levance .

‘D" document cited by the applicant in the international application

“E™ earlier application ar patent but published on or after the international
filing date .

“L™ document which may throw doubts on priurit;llwclaim(g) or which
iz cited to establish the t{mbhcation date of another citation or other
special reason {as specified)

“0”  documentreferring toanoral diselosure, uge, of other means

“P"  documcnt published pricn W the international filing date but later than
the griority date claimed

" T later document published after the international filing date or priority

date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X" dacument of particular relevance; the claimed invention cannat be
considgred novel or cannot be considered to involve an inventive step
when the document is taken alone

“Y" document of particular relevance, the claimed invention canngt
be considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being abvious to a person skilled in the art

“&" document member of the same patent family

Datc of the actual completion of the international search

31 March 2022

Date of mailing of the international search report

APR 12 2022

Name and mailing address of the ISA/US

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

Facsimile No. 571-273-8300

Authorized officer
Harry Kim

Telephone No. PCT Helpdesk: 571-272-4300

Fort PCT/ISA/Z10 (second sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2021/058232
Box Ne. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide andfor amino acid sequence disclosed in the international application, the international search was
carried out on the basis of 2 sequence listing:

a. D forming part of the international application as filed:
D in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

¢. furnished subsequent to the international filing date for the purposes of intemational search only:
)I! in the form of an Annex C/ST.25 text file (Rule 13rer 1(a)).
[] on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713).

2. }x‘ In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

8EQ ID NOs: 1-11 were searched.

Form PCT/ISA/210 (continuation of first sheet (17} (July 2019)
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INTERNATIONAL SEARCH REPORT International application No,

PCT/US2021/058232

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

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

I D Claims Nos.:

because they relate to subject matter not requited to be searched by this Authority, namely:

A 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 ne meuningful international search can be carried out, specifically:

3 Claims Nos.: 6-34, 36-132, 148-167, 161-163, 167-171
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a),

Box No. ITT  Observations where unity of invention is lacking {Continualivn uf item 3 of first sheet)

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

See exira sheet(s).

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

2 [j As all searchable claims could be searched without eHort 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 far which fres were paid, specifically olaims Moa.: .

4, m Ne 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 eovered by claims Nos.:

1, 142, 158, 164

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

El 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 No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2021/058232

Continued from Box No. HIl Obgervations whars unity of invention is lacking

This application containg the following Inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1, In order for all inventions to be examined, the appropriate additional examination fees need to be paid.

Group I+ claims 1-5, 35, 133-147, 158-180, 184-168, 172, and 173 are drawn to siRNA conjugates comprising unlocked nucleic acids.

The first invantion of Group i+ is restricted to a conjugate of Farmula (1): where the conjugate is selected to be the eompound appearing
in claim 164 where R2 s an siRNA of SEQ |D NO:2 as the antisense strand. it is believed that ¢laims 1, 142, 158, and 164 read on this
first named invention and thus these claims will be searched without fee to the extent that they read on the compound appearing in ciaim
164 where R2 ig an sIRNA of SEQ ID NO-2 as the antlsense strand.

Applicant is invited to elect additional conjugates, siRMNAs, unlocked sIRNA nucleotide positions, and their respective, corresponting,
chemical struciures and SEQ 10 NOs to be searched In a spacific combination by paying additional fee for each set of election. An
examplary election would be a conjugate of Formula (1) whare the conjugate is selectad to ba the compound appearing in claim 164
where R2 is an SIRNA of SEQ 1D NO:3 as the antisense strand.: Additional conjugates, siRNAs, unlocked siRNA nucleotids positions,
and thelr respective, corresponding, chemical structures and SEQ D NOs will be searched upon the payment of additional foees.
Applicants must specify tha claims that read on any addilional elected inventions. Applicants must further indicate, if applicable, the
claims which read on the first named invention if different than what was indlcated above for this group. Failure to clearly identify how
any paid additional invention fees are to ba applied to the “+* group(s) will result in only the first claimed invention to be
searched/examined.

The inventions fisted in Groups I+ do not relate to a single general inventive concept under PCT Rule 13.1, becauss under PCT Rule
13.2 they lack the saime or cormesponding special technical features for the following reasons:

The Groups i+ formulas do not share a significant structural element responsible for inhibiting target gene expression requiring the
selection of altemative siRNA conjugates where “The compound (See structure, instant claim 164) or a salt thereof, wherein R"is a
siRNA that comprisea SEQ ID NO: 2, 3,4, 5, 6. 7, 8, 10, or, 11 as the antisense strand.”

Additionally, aven if Groups I+ were cansidered to share the technical features of a conjugate of Formuia (1) R1-L-R2 or a salt thareof,
wherain; R1 is a targeting ligand that comprises one of more saccharide groups; L Is an optional linker; R2 is an siRNA molecule that
comprises at least ene unfocked nuclele acid {(UNA) of the following formula {see structure, instant claim 1), whereln B is a nuclecbase;
Formula R1-L1-A-L2-R2 Formula R1-L1-E-L2-R2; 8 compaund; a siRNA meoleculs that comprises at least one unlocked nuclaic acid
{LUNA) that is any one of the aiRNA that comprises a replacement of a nucleotide with a UNA. Howevar, thase shared technlical features
do not represent a eontribution over the prior art.

Specifically, WO 2018/191278 A2 to Arbutus Biopharma Corporation discioses a conjugate of Formula {1) R1-L-R2 or a salt inerecf the
invention provides a GalNAc conjugale of Fermula X, Pg. 2, bottomn of page), wherein: R1 |5 a targsting ligand (whersln A is & targeting
ligand, Pg. 2, bottom of page) that comprises one of more saccharide groups (saccharide, Pg. 9, third paragraph); L. is an optional linker
(B is an optional linker, Pg. 2, bottom of page); R2 is an sIRNA molecule {C i8 an siRNA molecules, Pg. 2, bottom of page) Formula
R1-L1-A-1.2-R2 {[a]nather aspect this invention provides a compound of formula {I) R1-L1-A-L2-R2, Pg. 2, top of page; whera n is
selected to be zera) Farmula R1-L1-E-L2-R2 {[alnother aspect this invention provides a compound of farmula {1) R1-L1-A-L2-R2, Pg. 2,
top of page); a compound ([ajnother aspact this invention provides a compound of formuta () R1-L1-A-L2-R2,Pg. 2, top of page).

Further, US 2015/0284717 A1 to Marina Biotech Inc. teaches an siRNA {[sjJome compounds of this disclosure are siRNAs, Para. [0023))
that comprises at least one unlocked nucleic acid (UNA) of the following formula {sée structure, instant claim 1), wherein B is a
nuclecbase (compound of this invention may have one or more conformationally restricted nucleomonomers and one or more
hydroxymethyl substituted nuclaomonomers {unlocked nucieomonainers, UNA), Para. [0007]; Monomers A, B, C and D shown in FIG. 4
are acyelic non-nuciectide monomars that may be incorporated into nucleic acid compounds., Monomer B is an exemplary
hydraxymethyl substituted nucleomonomer, Para. [0104]; see FIG. 4, where monomer B of Marina Biotech Inc. comprises a structure
which Ia identical 1o thae UNA structure of instant claim 1); a sIRNA moleculs that comprises at least one unlocked nucleic acid (UNA) that
is any one of the SIRNA that comprises a replacement of a nucleatide with a UNA {wherein the compound is an siRNA, Para. [0082);
compound of this invantion may have one or more venformationally restricted nucleomonomers and one or more hydraxymethyl
substituted nucleomonomers (unlocked nucleomonamers, UNA), Para. [0007]).

The inventions listed in Groups 1+ therefore lack unity under Rule 13 because they do not share a same or corresponding special
echnical features,

Form PCTASA/210 (extra sheet) (July 2019)
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