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C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Y . WO 2021/092371 A2 (ALNYLAM FHARMACEUTICALS, ING.) 14 May 2021; absfract; 14, 9-31, 36-58

— paragraphs [0008], [0009], [0012], [0015], [004C]-{0043], [005210053], [0050], [00G6], [ooes], | —
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. [0014], [a102] 19-31, 36123, 37/36/23,
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“T” later document published after the international filing date or g'urity
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the principle or theory underlying the invention

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

*Y” document of particular relevance, the claimed invention canmot
be considered to involve an inventive step when the document is
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Box No. I Nucleotide and/or amino acid séquence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amine acid sequence disclosed in the international application, the international search was
cartied out on the basis of a sequence listing:

— .
a forming part of the international application as filed.

b. D furnished subsequent to the international filing date for the pux!poses of intemational search (Rule 13fex: 1(a)),

accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the
international application as filed.

2. I:I With regard fo 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 2 WIPQ Standard ST.26 compliant sequence
listing. .

3. Additional comments:
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{ BoxNo.II  Observations where certain ¢laims were found unsearchable (Continuation of item 2 of first sheet)

This international search reporf 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 D Claims Nos,:

because they relate to parts of the international application that do not comnply with the prescribed requirements to such an
extent that no meaningful international 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(2).

Box No.IIT  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this infernational application, as follows:
-**_Please See Supplemental Page-+*-

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

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

3. D As only some of the required additional search fees were tirﬁely ‘paid b}; the applicant, this international search report covers
: only those claims for whick fees were paid, specifically claims Nos.: : . .

4, ﬁ No required additional search fees were timely paid by the applicant, C.uhsequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:
~**_Pleass See Supplemental Page-***-

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

N I:I The additional search fees were acoompﬁnied by the applicant’s protest but the applicable protest
fee was not paid withi the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees,

* Form PCT/ISA/210) {continuatior: of first sheet (2}) (Tuly 2022)
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-*-Continued From Box No. lIl: Obsarvations whers unity of Inventlon is lacking-*=-

This applicatiorn containg the following Inventions or groups of Invertlons which are not so linked as to form a single general inventive
coneept under PCT Rule 13.1. In order for all Inventlons to be examined, the appropriate additienal examination fees must be pafd.

Group i+, claims 1-58 are directed toward & composition comprising: a small interfering RNA SIRNA comprising a sense strand, an
antisense strand, ard a lipid molety connected to an end of the sense or antisense strand; wherein tha lipid moiety comprises a phenyl
linker, wherein the linker is connected to a lipid end to the end of the sense or antisense strand, wherein the lipid moiety comprises
para-phenyl-R, R is an alkyl group containing 4 carbons ETLY In Table 1 {first exemplary llpid), and methods associated therewith.

The compounds and methods of Claims 1-4, 8-31, 35-58 are believed to encompass the first nemed invention of Groups |+ and are the
claims that will be searched to the extent that they encompass a compasition comprising: & small interfering RNA SIRNA comprising a
sense strand, an antisense strand, and a lipid moiety connected to an end of the sense or antisense strand; wherein the lipid maiety
comprises a plienyl linker, wherein the linker is connected to a lipid and fo the end of the sense or antlsense strand, wherein the lipid
molely comprises para-phenyl-R, R is an alkyl group containing 4 carbons ETL7 in Table 1 (first exemplary lipid), and methods
assoclated therewith. This first named Invention of Group H has been selectad fo encompass the first species of the genus found in
claims 1, 4 and 8 based on the guldance set forth in section 10.54 of the PCT Intematianal Search and Preliminary Examination
Guidelines. -

Applicart is invited to eleét additional compounds, with specified subsfituents for each Rx, and whare avallable as an option within at
least ane searchable claim, to be searched. Additicnal compound(s) will be searched upon the payment of additional fees. Applicants
must specify the searchable ciaims that encompass any additionally elected compound(s). Applicants must furlher indicate, if applicable,
the clalms which encompass the first named invention, if different than what was indicated above for this group. Failure to clearly identlfy
how any paid additional invention fees are to be applied to the "+ group(s) will result in only the first elafmed Invention to be
searchedfexarmnined. An exemplary election would be a composition comprising: a small interfering RNA sIRNA comprising 2 sense
strand, an antisense strand, and a lipid moiety connected o an end of the sense or antisense strand; wherein the lipid moiety comprises
a phenyl finker, whereln the linker is connected 1o a lipld and to the end of the sense or antisense strand, wherein the lipid moiety
comprises para-phenyl (CH2)nNHC(Q)R, R is an alkyl group contsining 4 carbons (second exemplary lipid), and methods associated
therewith,

Groups H share the technical features including a compesition comprising: a small interfering RNA siRNA comprising a sense strand and
an anflsense strand; whereln the antisense strand comprises a 5' end comprising a vinyl phosphonate and 2 phosphorothioate linkages,
and a 3" end comprising 2 phosphorethloate linkages; whereln the sense strand comprises a 5' end comprising a hydrophobic moiety,
and a 3' end comprising 2 phosphorothioate linkages, wherein the lipid molety eomprises a linker, whereln the linker is connecled to
lipid and fo the end of the sense or antisense strand, a composition comprising a pharmaceutically acceptable carrler, a methad of
treatment, comprising administering to a subject In need thereof an effective amount of the composition, whereln the sIRNA targets an
mMRNA encoding a protein that mediates a disease of the sublect, a methad of reducing an amount of a target RNA ar proteln encoded by
the RNA in-a cell, comprising administering the compoesition to the cell, wherein the antisense strand comprises a sequence that is
complementary to-and binds to the RNA.

Howsver, these shared technical features are previously disclosed by WO 2021/092371 A2 (ALNYLAM PHARMACEUTICALS, INC.)
(hereinatter "ALNYLAM") in view of US 2016/0053269 A1 (SIRNA THERAPEUTICS, INC.) (hereinafter “SIRNA".

ALNYLAM dlscloses a caomposition comprising: a small interfering RNA sIRNA (siRNA compositions contain covalently attached
canjugates that Increase cellular uptake of the siRNAs; paragraph [0469]) comprising a sense strand and an antisense strand (a
double-stranded IRNA comprising: an antlsense strand and a sense strand; paragraph [0005]); whereln the antisense strand comprises a
5'end comprising a vinyl phosphonate (phosphate mimic vinyl phosphonate Is at the 5 -and of the antisense strand; paragraph [0043])
‘and 2 phasphorothieate linkages (the compound has at least two phosphorothioate linkages at the first five riuclectides on the antisense
strand from the 5' end; paragraph [0052]), and a 3' end comprising 2 phosphorothioate linkages {the anflsense strand comprises at least
two phesphorothioate linkages at the 3 -end; paragraph [0042]); wherein the sense strand comprises a 8' end comprising a hydraphoblc
moiety (the lipaphilic monomers are located on the 5-end of the sense strand; paragraph J0041]), and a 3' end comprising 2
phosphorothinate linkages {the sense strand comprises at least two phasphorothioate linkages at the 3 *-end; paragraph [0040]); wherein
the lipld moiety comprises a linker, wherein the linker is connected to a llpld and to the end of the sense or antisense sirand {lipophilc
moleties are conjugated to the oligonuclectide via a linker, lipophilic monomers are located on the 3 -end or ' end of the sense strand ar
3'-end of the anfisense strand; paragraphs [0005], [00089], [0040]-{0042]); wherein any one of the following is true with regard to the
sense strand, with the proviso that the sense strand may include a 2’ deoxy nucleoside (the compaund comprises sense and antisense
strand and ie modifled with 2-deoxy, 2' -O-metiwl, or 2'-fluoro; abstract; paragraph [0058]), a composition comprising @ pharmaceutically
acceptable cardar {compositions inglude IRMA and a pharmaceutically acceptable carrier; paragraph [0606]), a method of trestment,
comprising administering to a subject in need thereof an effective amount of the compesition (methad of treating a subject having a
disorder, comprising administering to the subject a therapeutically effective dmount of a double-stranded RNAI agent, compositions
include iRNA and a pharmaceutically acceptable carrier; abstract; paragraphs [0098], [0508]), whereln the SiRNA targets an mRNA
encoding a proleln that mediates a disease of the subject (siRNA modulates the expression of mRNA encoding a target protein of
cellular whose expression is associated with a particular disorder or disease; paragraph [0214]), & method of reducing an amount of a
target RNA or protein encoded by the RNA in a cell, comprising administering the composttian to the celi, wherein the antisense sltrand
comprises a sequence that s complementary to and binds to the RNA (a methad of gene silencing, comprising adminlstering to a call a
compound comprising an antisense strand that has complementarity o a target sequence to mediale RNA interference In expression of
mRNA encading a target protein, compositions Include iRNA and a pharmaceutically acceptable carrier; abstract; paragraphs [0069],
[0214], [0506];. ALNYLAM does not disclose wherein the following Is true with regard to the strand all purine nucleosides comprige 2'
fluoro, and all pyrimidine nucleosides comprise 2'-0-methyl. However, SIRNA discloses whereln the following is true with regard 1o the
sfrand all purine nucleosides comprise 2' fiuoro, and all pyrimidine nucleosides comprise 2'-0-methy (all pyrimidine nucleotides present
In the siNA including sIRNA, are 2 -daoxy-2 -fluore pyrimidine nuclectide, all purine nucleotides are 2 -O-methy| purine nucleatides;
paragraphs [0014], [0102]). [t would have been obyicus fo & person of ordinary sklll Inthe art, at the time of the Invention, to have -
modified the composition, ae previously disclosed by ALNYLAM, in order to have provided for whereln the following is true with regard to

~+**_Continued Within the Next Supplemantal Box-+-
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-***-Continued from previous Supplemental Bax-**-

the strand all purine nucleosides comprise 2' fiuoro, and all pyrimidine nuclecsides comprise 2'-0-methyl, as previously disclosed by
SIRNA (SIRNA; paragraphs [0014], [1102], for providing siRNA in which all ribose moietles are modified to improve stabllity of the RNA
in serum (SIRNA; paragraphs [0015], [0014], [0102]). Further, provided that ALNYLAM and SIRNA both diselose the compositions
comprising 8iRNA, In which siRNA is modlfied with 2' fluoro and 2'-O-methyl moieties (ALNYLAM; abstract; paragraph [6056]) (SIRNA;
paragraphs [0016], [0014], [0102], the modification to ALNYLAM's composltlon, of providing for wherein the following is true with regard
to the strand all purine nucleosides comprise 2' flucro, and all pyrimidine nucleasides comprise 2'-O-methyl, would provide the benefit of
providing sIRNA in which all ribose moleties are modified to Improve stability of the RNA i serum (SIRNA; paragraphs [0015], [001 4],
[0102].

Since nane of the special fechnical features of the Group I+ is found in more than one of the inventions, and since all of the shared
technical features are previously disclosed by the ALNYLAM and SIRNA references, unity of invention Is lacking.

Claim 4 discleses a structure comprising R moiety, where the claim fanguage discloses "the proviso that R is not an octane”, and does
not provide the actual definition of the variable R, which renders the clalm Indefinite. For the purpases of this LOU, an assumption was
made that "R Is an alkyl group containing 4-18 carbons”, as disclosed in clalm 5 of the instant application, with “the pravise that R is not
an octane”. .

Claim 8 dapends on clairm 1 that discleses “wherein the lipid moiety comprises a phenyl or cyclohexanyl linker”, where claim 8 distloses
“wherein the lipid molety comprises a lipid molety depicted in Table 17, and where the first lipid molety ETL3 shown in table 1 on page 20
In paragraph [0038] of the Instant application does not comprise a pheny] or cyclohexanyl, which renders the claim indefinite. For the
purposes of this LOU, the lpid moiety ETL3 will be lgnored.

Claim 35 depends on claim 28 thai discloses “wherein the hydrophobic moiety comprises ... a phenyl or cyclohexanyl linker”, where
claim 33 discloses “wherein the hydrophoble maiety comprises a lipld molety depicted in Table 17, and where the first lipid moiety ETL3
shown in table 1 on page 20 in paragraph [0038] of the instant application does not comprise a phenyl or cyclohexanyl, which renders the
elaim indefinite. For the purposes of this LOU, the lipid moiety ETL3 will be Ignored.

Claim 53 depends on claim 51 and discloses "whergin the mRNA Is", where the preceding claim 51 does not disclose “the mRNA", which
renders the claim indefinite. For the purposes of this LOU, an assumption was made that claim 83 depends on claim 52.

-"*-Continued From Box III; ltam [V=*+-

Group I+, claims 1-58 are directed toward a composition comprising: a small interfering RNA siRNA comprising a sense strand, an
antisense strand, and a lipid moiety connected to an and of the sense or antisense sirand; wherein the lipid moiety comprises a phenyl
linker, wherein the linker is connected 1o 4 lipld and to the end of the sense or antisense strand, wherein the lipid moiety comprises
para-phenyl-R, R is an alkyl group contalning 4 carbons ETL7 In Table 1 (first examplary lipid), and methods associated therewith.
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